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j I FILE NO. 160944 

ii 
ORDINANCf '), 

I' ,I 

II [Building Code - Repeal of Existing 2013 Code and Enactment of 2016 Edition] 

11 Ordinance repealing the 2013 Building Code in its entirety and enacting a 2016 Building 

1

1

1 Code consisting of the 2016 California Building Code. and the 2016 Calllfomia 
I . . 
I j Residential Code, as amended by San Francisco; adopting environmental findongs and 

11 findings of local conditions under the California Health and Safety Code; providing for 
11 . . 

d an operative date of January 1, 2017; and directing the Clerk of the Board to forward 
[I 

[ j the legislation to the California Building Standards Commission as required by State 

'I i . I: aw. . . . 
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NOTE: Unchanged Code text and uncodified text are in plain Arial font. 
Additions to Codes are in single-underline italics Times New Roman font. 
Deletions to Codes are in strikethrough italics Times I'le',v Roman font. 
Board amendment additions are in double-underlined Arial font. 
Board amendment deletions are in strikethrough Arial font. 
Asterisks (* * * *) indicate the omission of unchanged Code 
subsections or parts of tables. 

15 Be it ordained by the People of the City and County of San Francisco: 

16 Section 1. Environmental Findings. The Planning Department has determined that the 

17 actions contemplated in this ordinance comply with the California Environmental Quality Act 

18 (California Public Resources Code Sections 21000 et seq.) .. Said determination is on file with 

19 

20 

21 

. 22 

23 

the Clerk of the Board of Supervisors in File No. 160944 and is incorporated herein by 

reference. The Board affirms this determination. 

Section 2. General Findings . 

(a) The State of California adopts a new California Building Standards Code every 

24 three years (the "triennial State Code") with supplements published in intervening years. The 

25 triennial State Code goes into effect throughout the State of California 180 days after its 
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I publication by the California Building Standards Commission or at a later date established by 

! i the Commission. 

1j' (b) The California Building Standards Code is contained in Title 24 cif the California 

·I Code of Regulations. It consists of 12 Parts based upon model codes that are amended by 

I 1 the State agencies with jurisdiction over the subject matter. The California Building Code is 
I 
i Part 2 of Title 24 of the California Code of Regulations; the California Residential Code is Part 
ii -
\I 2.5. The 2016 California Building Code and 2016 California Residential Code will go into 

11 effect throughout California on January 1, 2017. · · 
:·1 
1! (c) Local jurisdictions rnust enforce the California Building Standards Code but they 
I 
I may also enact more restrictive building standards that are reasonably necessary because of 
l 
l local conditions caused by climate, geology, ortopography. Local amendments may be made 

to a triennial State Code and also throughout the intervening years. However, local 

amendments previously adopted are not automatically applicable to a new triennial State 

Code. Rather, they must be re-enacted with the required findings of local conditions, 

expressly made applicable to the new triennial State Code, and with an operative date no 

earlier than the effective date of the new State Code. 

(d) As in past triennial State Code adoption cycles, by this ordinance the Board of 

18 Supervisors repeals the 2013 San Francisco Building Code in its entirety, enacts the 2016 

19 San Francisco Building Code, and re-enacts the existing local amendments and makes them 

20 applicable to the 2016 California Building Code. Incorporation of the 2016 California 

21 Residential Code with local amendments into the 2016 San Francisco Building Code is as 

22 described in a separate companion ordinance. 

23 (e) Pursuant to Charter Section 03.750-5, the Building Inspection Commission 

24 considered and approved San Francisco's amendments to the 2016 California Building Code 

25 at a duly noticed public hearing that was held on August 17, 2016. 
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Section 3. Findings regarding Local Conditions. 

1 

2 

3 (a) California Health and Safety Code Sections 17958. 7 and 18941.5 provide that 

4 before making any changes or modifications to the California Building Code and any other 

5 applicable provisions published by the California Building .Standards Commission, the 

6 governing body must make an express finding that each such change or modification is 

7 reasonably necessary because of specified local conditions. The local amendments together 

8 with the required findings must be filed with the California Building Standards Commission 

9 before the local changes or modifications can go into effect. 

10 (b) The City and County of San Francisco is unique among California communities 

11 with respect to local climatic, geological, topographical, and other conditions. A specific list of 

12 findings that support San Francisco's modifications to the 2016 California Building Code, with 

13 a section-by-section correlation of each modification with a specific numbered finding, are 

14 contained in Exhibit A entitled "Standard Findings for San Francisco Building Standards Code 

15 Amendments." 

16 (c) Pursuant to California Health and Safety Code Sections 17958.7 and 18941.5, 

17 the Board of Supervisors finds and determines that the local conditions described in Exhibit A 

18 constitute a general summary of the most significant local conditions giving rise to the need 

19 for modification of the 2016 California Building Code provisions published by the California 

20 Building Standards Commission. The Board of Supervisors further finds and determines that 

21 the proposed modifications are reasonably necessary based upon the local conditions set 

22 forth in Exhibit A. 

23 

24 Section 4. Repeal of 2013 San Francisco Building Code and Enactment of the 2016 

25 San Francisco Building Code. 

Building Inspection Commission 
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1 (a) The 2013 San Francisco Building Code is hereby repealed in its entirety. The 

2 San Francisco Building Code being repealed was enacted on November 5, 2013, by 

3 

4 

5 

Ordinance Nos. 254-13 ~nd 255-13, with an operative date of January 1, 2014. It was 

amended by Ordinances 043-14, 046-14, 063-14, 164-14, 169-14, 182-14, 202-14, 224-14, 

032-15, 070-15, 159-15, 208-15, 014-16, 023-16, 051-16, 059-16, 060-16, 067-16, and 165-

6 16. These ordinances are available on the website of the Board of Supervisors. 

7 (b) The 2016 San Francisco Building Code is hereby enacted. It consists of (1) the 

8 2016 California Building Code, (2) the 2016 California Residential Code, and (3) San 

9 Francisco's existing local amendments which are re-enacted and expressly made applicable 

10 to said 2016 California Codes. Copies of the 2016 California Building Code and the stand-

11 alone San Francisco amendments to the 2016 California Building Code and 2016 California 

12 Residential Code are declared to be part of Board File No. 160944 and are incorporated into 

13 this ordinance by reference as though fully set forth. Additions to the 2016 California Building 

14 Code and 2016 California Residential Code are shown in bold underlined type; deletions are 

15 shown with bold strikethrough type. Incorporation of the 2016 California Residential Code with 

16 local amendments into the 2016 San Francisco Building Code is as described in a separate 

17 companion ordinance. 

18 

19 Section 5. Continuance of Actions Under Prior Code. Nothing contained in this 

20 ordinance shall be construed as abating any action now pending under or by virtue of any 

21 ordinance of the City and County of San Francisco hereby repealed, nor shall this ordinance 

22 be construed as discontinuing, abating, modifying or altering any penalties accruing, or to 

23 accrue, or as waiving any right of the City under any such ordinance. 

24 

25 
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Section 6. Severability. If any section, subsection, sentence, clause, or phrase of this 

ordinance is, for any reason, held to be invalid, such decision shall not affect the validity of the 

remaining portions of this ordinance. The Board of Supervisors hereby declares that it would 

have passed this ordinance, and each section, subsection, sentence, clause, or phrase of this 

Ordinance, irrespective of the fact that any one or more sections, subsections, sentences, 

clauses, or phrases be declared invalid. 

I 
! Section 7. Effective and Operative Dates. This ordinance shall become effective 30 
I 

II days after enactment. Enactment occurs when the Mayor signs the ordinance, the Mayor 

! returns the ordinance unsigned or does not sign the ordinance within ten days of receiving it, 
I I j or the Board of Supervisors overrides the Mayor's veto of the ordinance. This ordinance shall 

I I take effect and be in full force on and after either January 1, 2017 or its effective date if the 

i effective date is later. 

I Section 8. Directions to Clerk. Upon final passage of this ordinance, the Clerk of the 

I Board of Supervisors is hereby directed to transmit this ordinance with the Exhibit A 
I. . 
11 attachment and the San Francisco modifications to the 2016 California Building Code and the 
!1 !I 2016 California Residential Code to the California Building Standards Commission pursuant to 
11 

'I the applicable provisions of Stale law. 

I APPROVED AS TO FORM: 
DENNIS . HERRERA, City Attorney 

IJBy: 
11 
1! 

I 
i1 

UDITH A. BOYAJIA 
Deputy City Attorney 
n:\land\as2016\1600669\01129814.docx 
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FILE NO. 160944 

LEGISLATIVE DIGEST 

[Building Code - Repeal of Existing 2013 Code and Enactment of 2016 Edition] 

Ordinance repealing the 2013 Building Code in its entirety and enacting a 2016 Building 
Code consisting of the 2016 California Building Code and the 2016 California 
Residential Code, as amended by San Francisco; adopting environmental findings and 
findings of local conditions under the California Health and Safety Code; providing for 
an operative date of January 1, 2017; and directing the Clerk of the Board to forward 
the legislation to the California Building Standards Commission as required by State 
law. 

Existing Law 

The Building Code regulates and controls the design, construction, quality of materials, use 
and occupancy, location, maintenance and demolition of all buildings and structures, and 
quarrying, grading, excavation and filling of land. The current San Francisco Building Code 
consists of the 2013 California Building Code (which incorporates the 2012 International 
Building Code), the 2013 Califor'nia Residential Code (which incorporates the 2012 
International Residential Code}, and San Francisco's local amendments to those California 
Codes ("San Francisco Amendments"). Chapter 36 of the San Francisco Building Code 
serves as a directory of where the provisions of the California Residential Code may be found 
in the San Francisco Building Code. 

Amendments to Current Law 

On January 1, 2017, a 2016 California Building Code and 2016 California Residential Code 
("California Codes") will go into effect throughout the State. The San Francisco Amendments 
to the 2013 editions of these California Codes must be re-enacted and made applicabl~ to the 
2016 California Codes. Therefore, as in past State Code adoption cycles, San Francisco will 
repeal its existing Building Code in its entirety and adopt a new Building Code consisting of 
the new model code, as amended by the State of California, and as further amended by San 
Francisco. The San Francisco Amendments to the 2013 California Codes will be carried 
forward and made applicable to the 2016 California Codes with no or only minor technical 
changes. 

The San Francisco Amendments are not integrated into the text of the California Codes but 
rather are separately printed in a stand-alone document. Therefore, the user must consult 
both texts in order to determine the complete code requirement. In the San Francisco 
Amendments, additions to the 2016 California Codes are shown in bold type; deletions are 
shown with strikethrough. 

BOARD OF SUPERVISORS Page 1 



FILE NO. 160944 

Background Information 

The State of California adopts a new California Building Standards Code every three years 
(the "triennial State Code") with supplements published in intervening years. The triennial 
State Code goes into effect throughout the State 180 days after its publication by the 
California Building Standards Commission or at a later date established by the Commission. 
In the current triennial State Code adoption cycle, the California Building Standards Code will 
go into effect on January 1, 2017. The California Building Standards Code is contained in Title 
24 of the California Code of Regulations, and consists of several parts that are based upon 
model codes with amendments made by the State agencies with jurisdiction over the subject 
matter. The California Building Code is Part 2 of Title 24 of the California Code of Regulations; 
the California Residential Code is Part 2.5. 

Local jurisdictions must enforce the California Building Standards Code but they may also 
enact more restrictive building standards that are reasonably necessary because of local 
conditions caused by climate, geology, or topography. Local amendments may be made to a 
triennial State Code and also throughout the intervening years. However, local amendments 
previously adopted are not automatically applicable to a new triennial State Code. Rather, 
they must be re-enacted with the required findings of local conditions, expressly made 
applicable to the new triennial State Code, and with an operative date no earlier than the 
effective date of the new State Code. 

n:\legana\as2016\ 1600669\01131480.doc 
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BOARD of SUPERVISORS 

October 6; 2016 

Lisa Gibson 
Acting Environmental Review Officer 
Planning Department 
1650 Mission. Street, Ste. 400 
San Francisco, CA 94103 

Dear Ms. Gibson: 

On September 6, 2016, Building Inspection Commission introduced the following 
proposed legislations: 

File No. 160944 
Ordinance repealing the 2013 Building .Code in its entirety and enacting a 2016 
Building Code consisting of the 2016 California Building Code and the 2016 
California Residential Code, as amended by San Francisco; adopting 
environmental findings and findings of local conditions under the California 
He~lth and Safety Code; providing for an operative date of January 1, 2017; and 
directing the Clerk of the Board to forward the legislation to the California 
Building Standards Commission as required by State law. 

File No. 160945 
Ordinance adding the provisions of the 2016 California Residential Code with 
local amendments into various chapters of the 2016 San Francisco Building 
Code, and adding Chapter 36 to the Building Code to serve ·as a directory of 
where such provisions may be found; adopting ·environmental findings and 
findings of local conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board to forward the legislation to the California Building Standards Commission 
as required by State law. 

File No. 160946 
Ordinance repealing the 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
under the California Health and Safety Code; providing an operative date· of 
January 1, 2017; and directing the Clerk of the Board of Supervisors.to forward 
the legislation to the California Building Standards Commission as required by 
State law. · · 



File No. 160947 
Ordinance enacting a 2016 San Francisco Existing Building Code consisting of 
the 2016 California Existing Building Code with San Francisco amendments; 
adopting environmental findings and findings of local conditions under the 
California Health and Safety Code; providing for an operative date of January 1, 
2017; and directing the Clerk of the B.oard to forward the legislation to the 
California Building Standards Commission as required by State law. 

File No. 160948 
Ordinance repealing the 2013 Green Building Code in. its entirety and enacting a 
2016 Green Building Code consisting of the 2016 California Green Building 
Standards Code as amended by San Francisco; adopting environmental findings 
and findings of local conditions under the California Health and Safety Code; 
providing.for an operative date of January 1, 2017; and directing the Clerk of the 
Board of SupeNisors to forward the legislation to the California Building 
Standards Commission as required by State law. 

File No. 160949 . . 
Ordinance repealing the 2013 Mechanical Code in its entirety and enacting a 
2016 Mechanical Code consisting of the 2016 California Mechanical Code as 
amended by San Francisco; adopting environmental findings and findings of local 
conditions under the California Health and Safety Code; providing an operative 
date of January 1, 2017; and directing the Clerk of the Board of SupeNisors to 
forward the legislation to the California Building Standards Commission as 
. required by State law. 

File No. 160950 
Ordinance repealing the 2013 Plumbing Code in its entirety and enacting a 2016 
Plumbing Code consisting of the 2016 California Plumbing Code as amended by . 
San Francisco; adopting environmental findings. and findings of local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; <md directing the Clerk of the Board of SupeNisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 

This legislation is being transmitted to you for environmental review. 

Attachment 

Angela Calvil~e Board 

dk- By:~/nera, Legislative Deputy Director 
Land Use and Transportation Committee 

Not defined as a project under CEQA Guidelines 

Sections 15378 and 15060(c) (2) because they do not 

result in a physical .change in the environment. 

c: Joy Navarrete, Environmental Planning 
Jeanie Poling, Environmental Planning 

Joy Dlgltally signed by Joy Navarrele 
DN:cn=.JoyNavarrete,o"'Plannlng, 
ou=Envlronmenta!Plannlng, 

N 
ematl=joy.navarrete@sfgov.org, 

avarrete . ~:~;,°'.·"·"''""""'''°. 
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Proposed 2016 San Francisco Building/Existing 
Building/Electrical/Plumbing/Mechanical/Green Building 

Code Amendment Correction List 

PROPOSED 2016 SAN FRANCISCO BillLDING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
102A.3.l Duplicated text and section number have been deleted. · 
202 Story, First in Section 202 has been deleted. 
406.3 Section number of 406.3 and a typo in the text have been corrected 
1012.2 Exception number in Section 1012.2 has been corrected. 
1016.2 Item number has been corrected. 
1207 Section nU.rnbers in 1207 has been corrected. 

Finding Table Correction 
Section No. 

102A.4.1 Section 102A.4. l has been deleted in the Finding Table. 
102A.4.2 Section 102A.4.2 has been deleted in the Finding Table. 
102A.7.1 Section 102A.7.1 has been deleted in the Finding Table. 
102A.7.2 Section 102A.7.2 has peen deleted in the Finding Table. 
102A.7.3 Section 102A.7.3 has been deleted in the Finding Table. 
102A.10 Section 102A.10 has been deleted in the Finding Table. 
103A.5 Section 103A.5 has been added to the Finding Table. 
106A.l.14 Section 106A. l. l 4 has been added to the Finding Table. 
106A.3.l Section 106A.3.1 has been added to the Finding Table. 
1011.5.5.l Section 101 lA.5.5.l has been added to the Finding Table. 
Chapter llD Chapter 1 lD has been added to the Finding Table. 
1207 Section 1207 has been corrected in the Finding Table. 
1312A.1 A typo in Section 1312A.1 has been corrected. 
1510.10 Section 1510.10 has been corrected. 
1705.1.l Section 1705.1.lhas been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO EXISTING BUILDING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
301.2.1 The reference in this section has been corrected to Section 403. 
407.4.l Section 407.4.1 has been corrected. 

Finding Table · Correction 
Section No. 

326.4.1 Section 326.4.1 has been added to the Finding Table. 
326.4.2 Section 326.4.2 has been added to the Finding Table. 
404D.2.1 Section 404D.2.l has been added to the Finding Table. 
Table 4D-A Table 4D-A has been added to the Finding Table. 



Table 403E Table 403E has been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO PLUMBING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
1101.2.3 The reference has been corrected to 1101.2.2 

Finding Table Correction 
Section No. 

603.3 Section 603.3 has been added in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO ELECTRICAL CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
89.117. (A) A parenthesis on the left side has been added. 
230.43 Section 230.43 has been corrected by deleting the word ''general" in the 

State language 
230.71 Section 230.71 has been corrected by deleting the old San Francisco 

amendment. 
330.12 Section 330.12 has been corrected by changing "Revise Item (1)" 
411.5 A comn1a has been added in the text. 
700.16 Change to "Revise the first paragraph of this section as follows". 
760.46 Editor's Note has been deleted. 

Finding Table Correction 
Section No. 

210.5(C)(l)(a) Section 210.5(C)(l)(a) has been corrected in the Finding Table. 
215.12(C)(a) Section 215.12(C)(a) has been corrected in the Finding Table. 
330.12 Section 330.12 has been added in the Finding Table. 
355.lO(A) Section 355.lO(A) has been corrected in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO MECHANICAL CODE AMENDMENTS 
CORRECTIONS 

Finding Table Correction 
Section No. 

101.2 Section 101.2 has been deleted in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO GREEN BUILDING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
Chapter 4 The title of Chapter 4 has been corrected. 
Chapter 5 The title of Chapter 5 has been corrected. 

Finding Table Correction 
Section No. 



4.201.l Section 4.201.1 in the Finding Table has been deleted. 
5.101.1 Section 5.101.lin the Finding Table has been deleted. 
5.201.1.2 Section 5.201.1.2 has been added to the Finding Table. 
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Ch t IA ap er 
Section# 

101A 

101A.1 

101A.2 

101A.3 

101A.3.1 

101A.4 

101A.4.1 

101A.4.2 

101A.5 

101A.6 

101A.7 

101A.7.1 

101A.7.2 

101A.7.3 

101A.8 

101A.9 

101A.10 

101A.11 

101A.12 

101A.13 

101A.14 

101A.15 

101A.16 

101A.17 

101A.18 

101A.19 

101A.20 

101A.21 

101A.21.1 

101A.21.2 

101A.21.3 

102A 

102A.1 

2016 San Francisco Building Code Findings 
Including Building and Residential Standards 

Finding Section# Finding# Section# Finding# 
# 

9 105A.1.1 9 106A.3.4 

9 105A.1.1.1 9 106A.3.4.1 

9 105A.1.1.2 9 106A.3.4.2 

9 105A.1.1.3 9 106A.3.5 

9 105A.1.1.4 9 106A.3.6 

9 105A.1.2 9 106A.3.7 

9 105A.1.3 9 106A.3.8 

9 105A.1.4 9 106A.3.8.1 

9 105A.1.5 9 106A.4 

9 105A.1.5.1 9 106A.4.1 

9 105A.1.5.2 9 106A.4.1.1 

9 105A.1.5.3 9 106A.4.1.2 

9 105A.1.5.4 9 106A.4.1.2.1 

9 105A.1.6 9 106A.4.1.2.2 

Reserved 105A.1.7 9 106A.4.1.2.3 

Reserved 105A.1.8 9 106A.4.1.2.4 

Reserved 105A.1.9 9 106A.4.1.3 

Reserved 105A.1.10 9 106A.4.1.3: 1 

Reserved 105A.1.11 9 106A.4.1.3.2 

Reserved 105A.1.12 9 106A.4.1.3.3 

Reserved 105A.2 9 106A.4.1.3.4 

Reserved 105A.2.1 9 106A.4.1.4 

Reserved 105A.2.2 9 106A.4:1.4.1 

Reserved 105A.2.3 9 106A.4.1.4.2 

Reserved 105A.2.4 9 106A.4.1.4.3 

Reserved 105A.2.5 9 106A.4.1.4.4 

9 105A.2.6 9 106A.4.1.4.5 

9 105A.2.7 9 106A.4.1.4.6 

9 105A.2.8 9 106A.4.2. 

9 105A.2.8.1 9 106A.4.3 

9 105A.2.8.2 9 106A.4.4 

9 105A.2.8.3 9 106A.4.4.1 

9 105A.2.8.4 9 106A.4.4.2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 



160944 & 160945 
Section# Finding Section# Finding# Section# Finding# 

# 
102A.2 9 105A.2.8.5 9 106A.4.5 9 

102A.2.1 9 105A.2.8.6 9 106A.4.6 9 

102A.2.2 9 105A.2.8.7 9 106A.4.7 9 

102A.3 9 105A.2.8.8 9 106A.4.8 9 

102A.3.1 9 105A.2.8.9 9 106A.4.9 9 

102A.4 9 105A.2.9 9 106A.4.10 9 

102A.5 9 105A.2.10 9 106A.4.11 9 

102A.6 9 105A.3 9 106A.4.12 9 

102A.7 9 105A.3.1 9 106A.4.13 9 

102A.8 9 105A.3.2 9 107A. 9 

102A.11 9 105A.3.3 9 107A.1 9 

102A.11.1 9 105A.3.4 9 107A.1.2 9 

102A.11.2 9 105A.3.4.1 9 107A.2 9 

102A.11.3 9 105A.3.5 9 107A.3 9 

102A.12 9 105A.3.6 9 107A.3.1 9 

102A.13 9 105A.3.7 9 107A.3.2 9 

102A.14 9 105A.3.8 9 107A.3.3 9 

102A.15 9 105A.3.9 9 107A.3.4 9 

102A.16 9 105A.3.10 107A.4 9 

102A.17 9 105A.4 9 107A.5 9 

102A.18, 9 105A.4.1 9 107A.6 9 
102A.18.1 9 
102A.18.2 9 105A.4.2 9 107A.6.1 9 

102A.19 9 105A.4.3 9 107A.6.2 9 

102A.19.1 9 105A.4.3.1 9 107A.7 9 

102A.19.2 9 105A.4.4 9 107A.7.1 9 

102A.19.3 9 105A.4.4.1 9 107A.7.2 9 

102A.19.4 9 105A.4.4.2 9 107A.7.2A 9 

102A.19.5 9 105A.4.4.3 9 107A.7.3 9 
105A.5 Reserved 

102A.20 . 9 105A.6. 9 107A.8 9 

103A 9 105A.6.1 9 107A.9 9 

103A.1 9 105A.6.2 9 107A.10 9 

103A.2 9 105A.6.3 9 107A.11 9 

103A.2.1 9 105A.8 9 107A.11.1 9 

103A.2.2 9 106A 9 107A.11.2 9 

103A.3 9 106A.1 9 107 A.12 9 

103A.3.1 9 106A.1.1 9 107A.13 9 

103A.3.2 9 106A.1.2 9 107A.13.1 9 

103A.3.3 9 106A.1.3 9 107 A.13.2 9 
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Section# Finding Section# Finding# Section# Finding# 

# 
103A.3.4 9 106A.1.3.1 9 107A.13.3 9 

103A.3.5 9 106A.1.4 9 107 A.13.3.1 9 

103A.4 9 106A.1.4.1 9 107A.13.3.1.1 9 

103A.4.1 9 106A.1.4.2 9 107 A.13.3.2 9 

103A.4.2 9 106A.1.5 9 107A.13.4 9 

103A.4.3 9 106A.1.6 9 107A.13.5 9 

103A.4.4 9 106A.1.6.1 9 107A.13.6 9 

103A.4.5 9 106A.1.7 9 107A.13.7 9 

103A.4.5.1 9 106A.1.8 9 107A.13.8 9 

103A.4.5.2 9 106A.1.9 9 107A.13.9 9 

103A.4.5.3 9 106A.1.9.1 9 107A.13.9.1 9 

103A.4.6 9 106A.1.9.2 9 107A.13.9.2 9 

103A.4.7 9 106A.1.9.3 9 107 A.13.10 9 

103A.5 9 106A.1.10 9 107A.13.11 9 

103A.5.1 9 106A.1.10.1 9 107A.13.12 9 

103A.5.2 9 106A.1.10.2 9 107A.13.13 9 

103A.5.3 9 106A.1.10.3 9 107A.13.14 9 

103A.5.4 9 106A.1.11 9 107A.13.15 9 

103A.5.5 9 106A.1.12 9 108A 9 

103A.5.6 9 106A.1.13 9 108A.1 9 

104A 9 106A.1.14 9 108A.2 9 

104A.1 9 106A.1.14.1 9 108A.3 9 

104A.2 9 106A.1.14.2 9 108A.3.1 9 

104A.2.1 9 106A.1.14.3 9 108A.3.2 9 

104A.2.2 9 106A.1.14.4 9 108A.4 9 

104A.2.3 9 106A.1.14.5 9 108A.5 9 

104A.2.4 9 106A.2 9 108A.5.1 9 

104A.2.5 9 106A.3.1 9 108A.5.2 9 

104A.2.6 9 106A.3.1.1 9 108A.5.3 9 

104A.2.7 9 106A.3.1.2 9 108A.5.4 9 

104A.2.7.1 9 106A.3.1.3 9 108A.5.5 9 

104A.2.8 9 106A.3.2 9 108A.5.6 9 

104A.2.8.1 9 106A.3.2.1 9 108A.5.7 9 

104A.2.8.3 9 106A.3.2.2 9 108A.5.8 9 

104A.2.9 9 106A.3.2.2.1 9 108A.5.9 9 

104A.2.10 9 106A.3.2.2.2 9 108A.6 9 

104A.2.11 9 106A.3.2.3 9 108A.7 9 

104A.3 9 106A.3.2.4 9 108A.7.1 9 

104A.3.1 9 106A.3.2.4.1 9 108A.8 9 
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Section# Finding Section# Finding# Section# Finding# 

# 
104A.3.2 9 106A.3.2.4.2 9 109A 9 

104A.4 9 106A.3.2.4.3 9 109A.1 9 

104A.4.1 9 106A.3.2.4.4 9 109A.2 9 

104A.4.2 9 106A.3.2.5 9 109A.3 9 

104A.5 9 106A.3.2.5.1 9 109A.4 9 

104A.6 9 106A.3.2.5.2 9 109A.5 9 

104A.6.1 9 106A.3.2.5.3 9 109A.6 9 

104A.6.2 9 106A.3.2.5.4 9 109A.7 9 

104A.6.3 9 106A.3.2.6 9 109A.8 9 

105A 9 106A.3.2.6.1 9 110A. 9 

105A.1 9 106A.3.2.6.2 9 

106A.3.2.6.3 9 

106A.3.2.6.4 9 

106A.3.2.6.5 9 

106A.3.2.6.6 9 

106A.3.2.6. 7 9 

106A.3.2.6.8 9 

106A.3.3 9 

CHAPTER2 
Section# Finding# Section# Findina # Section# Findina # 

202 9 
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CHAPTER3 
NO S.F. AMENDMENTS 

CHAPTER4 
Section# Finding# Section# Finding# Section# Finding# 

406.3 5 435.3.5 5 

406.3.7 5 456.1 5 

CHAPTERS 
NO S.F. AMENDMENTS 

CHAPTERS 
NO S.F. AMENDMENTS 

CHAPTER 7 
Section# Finding# Section# Finding# Section# Finding# 

707.1 5,9 

CHAPTER 7A 
· NO S.F. AMENDMENTS 

CHAPTERS 
NO S.F. AMENDMENTS 

CHAPTERS 
Section# Finding# Section# Finding# Section# Finding# 

901.4 1,2,5 907.2.9.1 2,5 

903.2.8 2,5 907.2.9.5 2,5 

Table 
903.2.11.6 2,5 907.2.11.6 2,5 
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1905.3.4 I 1.2.5 1912.7 2.5 

CHAPTER 10 
Section# Finding# Section# Finding# Section# Finding# 

1010.1.2 3 1011.12.3 3 1015.4 3 

1011.5.5 3 1012.2 3 1016.2 3 

1011.5.5.1 3 1013.1 3,5 1016.3 3 

1011.12 3 

CHAPTER 10A 
Section# Finding# Section# Finding# Section# Finding# 

1001A. 9. 1003A.6 5 1005A.5 5 

1001A.1 9 1003A.7 5 1005A.6 5 

1001A.2 9 1003A.8 5 1005A.7 5 

1001A.3 9 1004A. 5 1005A.8 5 

1002A. 9 1004A.1 5 1005A.8.1 5 

1003A. 5 1004A.2 5 1005A.8.2 5 

1003A.1 5 1004A.3 5 1005A.8.3 5 

1003A.2 5 1004A.4 5 1005A.8.4 5 

1003A.2.1 5 1005A. 5 1005A.8.5 5 

1003A.2.2 5 1005A.1 . 5 1005A.8.6 5 

1003A.3 5 1005A.2 5 1005A.8.7 5 

1003A.4 5 1005A.3 5 1005A.8.8 5 
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I 1003A.5 I 5 

Section# Finding# 

11010 6,9 

11010.1 6,9 

11010.2 6,9 

11020 6,9 

11030 6,9 

11040 6,9 

11040.1 6,9 

11040.2 6,9 

11040.3 6,9 

11040.4 6,9 

11050 6,9 

I 1005A.4 

1005A.4.1 

5 

5 

CHAPTER 11 
[RESERVED] 

CHAPTER 11A 
NO S.F. AMENDMENTS 

CHAPTER 118 
NO S.F. AMENDMENTS 

CHAPTER 11C 
NO S.F. AMENDMENTS 

CHAPTER 11D 
Section# Finding# 

11050.1 6,9 

11050.2 6,9 

11050.2.1 6,9 

11050.3 6,9 

11060 6,9 

11060.1 6,9 

11060.1.1 6,9 

11060.2 6,9 

11060.3 6,9 

11060.4 6,9 

11060.5 6,9 

Section# Finding# 

11070 6,9 

11080 6,9 

11090 6,9 

11100 6,9 

11110 6,9 

11120 6,9 

11130 6,9 

11130.1 6,9 

11130.2 6,9 

11140 6,9 

11150 6,9 
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CHAPTER12 
Section# Finding# Section# Finding# Section# Finding# 

1203.5 5 1207.6 9 1207.8 4 

1203.6 5 1207.7 4 1207.9 4 

1205.1 5 1207.7.1 4 1207.10 4 

1205.2.2 5 1207:7.2 4 1208.4 4,9 

1205.4 5 1207.7.3 4 

CHAPTER13 
NO S.F. AMENDMENTS 

CHAPTER13A 
Section# Finding# Section# . Finding# Section# Finding# 

1301A 9 1307A.1 9 1312A.1 9 

1302A 9 1308A 9 1312A.2 9 

1303A 9 1308A.1 9 1313A 9 

1304A 9 1309A 9 1313A.1 9 

1304A.1 9 1309A.1 9 1313A.2 9 

1304A.2 9 1310A 9 1313A.3 9 

1305A 9 1310A.1 9 1313A.4 9 

1305A.1 9 1311A 9 1313A.5 9 

1306A 9 1311A.1 9 1314A. 9 

1306A.1 9 1311A.2 9 1314A.1 9 
1306A.1.1 9 
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1306A.2 9 

1306A.2.1 9 

1306A.2.2 9 

1306A.3 9 

1307A 9 

Section# Finding# 

13018. 9 

13028. 9 

Section# Finding# 

13010 9 

13020 9 

13030 9 

13040 9 

13050 9 

Section# Finding# 

1403.8 3,5,7 

Section# Finding# 

1501.1 7 

1311A.3 9 

1311A.4 9 

1311A.4.1 9 

1311A.4.2 9 

1312A 9 

CHAPTER 138 
Section# Finding# 

13038. 9 

13048. 9 

CHAPTER13C 
RESERVED 

CHAPTER13D 
Section# Finding# 

13050.1 9 

13050.2 9 

13060 12 

13060.1 '5,12,15 

13060.2 12 

CHAPTER 14 
Section# Finding# 

CHAPTER 15 
Section# Finding# 

1505.1 1,2,3,5 

1314A.2 9 

1314A.3 9 

1314A.4 9 

1314A.5 9 

1314A.6 9 

Section# Finding# 

13058. 9 

Section# Finding# 

13070 9 

13080 9 

13090 9 

13100 9 

13110 9 

Section# Finding# 

Section# Finding# 

1507.9 1,2,3,5 
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Table 1,2,3,5 
1503.4 7 1505.1 1510.2.2 5 

1507.8 1,2,3,5 1510.10 5 

CHAPTER 16 
Section# Finding# Section# Finding# Section# Finding# 

1604.11 9 Table 1,9 
1607.1 

CHAPTER 16A 
NO S.F. AMENDMENTS 

CHAPTER 17 
Section# Finding# Section# Finding# Section# Finding# 

1704.2 1,4,5 1705.4.4 1,4,5 1705.21 5 

1705.1.1 1 1705.5.4 1,4,5 1705.22 5 

1705.4.3 1,4,5 1705.19 1,4,5 

1705.20 1,4,5 

CHAPTER17A 
NO S.F. AMENDMENTS 

CHAPTER18 
NO S.F. AMENDMENTS 

CHAPTER18A 
NO S.F. AMENDMENTS 

CHAPTER19 
NO S.F. AMENDMENTS 

CHAPTER19A 
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NO S.F. AMENDMENTS 

CHAPTER20 
NO S.F. AMENDMENTS 

CHAPTER21 
NO S.F. AMENDMENTS 

CHAPTER21A 
NO S.F. AMENDMENTS 

CHAPTER22 
NO S.F. AMENDMENTS 

CHAPTER22A 
NO S.F. AMENDMENTS 

CHAPTER23 
Section# Finding# Section# Finding# Section# Finding# 

2304.12.1.5 8 2304.12.2.3 8 

2304.12.3.2 8 

CHAPTER24 
Section# Finding# Section# Finding# Section# Finding# 

[CRC 
2405.3 R308.6.6] 

CHAPTER25 
NO S.F. AMENDMENTS 

CHAPTER26 
Section# Finding# Section# Finding# Section# Finding# 

2603.3 5 2603.6 5 

2603.4.1.5 5 
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Section# Finding# 

3010.1 9 

Section# Finding# 

3103.1.1 9 

3107 9 

3107.1 9 

3107.1.1 9 

3107.1.2 9 

3107.1.3 9 

3107.1.4 9 

3107.1.5 9 

3107.2 9 

CHAPTER27 
NO S.F. AMENDMENTS 

CHAPTER28 
NO S.F. AMENDMENTS 

CHAPTER29 
NO S.F. AMENDMENTS 

CHAPTER30 
Section# Finding# 

3010.2 9 

CHAPTER 31 
Section# Finding# 

3107.3 4,6 

3107.4 1,2,5,8 

3107.5 1,2,5,8 

3107.5.1 1,2,5,8 

3107.5.2 1,2,5,8 

3107.5.3 1,2,5,8 

3107.5.4 1,2,5,8 

3107.6 8 

3107.6.1 8 

3107.6.2 8 

CHAPTER 31A RESERVED 
NO S.F. AMENDMENTS . 

Section# Finding# 

Section# Finding# 

3107.7 9 

3112 9 

3112.1 9 

3112.2 9 

3112.3 9 

3112.4 9 

3112.5 9 
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Section# Finding# 

3201.4 7 

3202.3.1 6,7 

3202.3.2 2,4,6 

3202.3.4 3,5 

3203.1 2,5 

Section# Finding# 

3302.4 5,6 

3303.1.1 5,6 

3303.1.2 5,6 

3303.4 5,6 

CHAPTER318 
NO S.F. AMENDMENTS 

CHAPTER 31C 
NO S.F. AMENDMENTS 

CHAPTER31D 
NO S.F. AMENDMENTS 

CHAPTER 31 E RESERVED 
NO S.F. AMENDMENTS 

. CHAPTER 31F 
NO S.F. AMENDMENTS 

CHAPTER32 
Section# Finding# Section# 

3203.2 2,4,5,6 3203.2.5 

3203.2.1 2,4,5,6 3203.3 

3203.2.2 2,4,5,6 

3203.2.3 2,4,5,6 

3203.2.4 2,4,5,6 

CHAPTER33 
Section# Finding# Section# 

3304.1 9 3306.12 

3306.10 5,6 3307.1 

3306.11 5,6 3311.2 

Finding# 

2,4,5,6 

2,4,5,6 

Finding# 

5,6 

5,6 

5,6 
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I 3303.8 I 5,6 

I 

CHAPTER34 
NO S.F. AMENDMENTS 

CHAPTER35 
NO S.F. AMENDMENTS 

CHAPTER 36 
(Index to California Residential Code Provisions) 

Section# Finding# Section# Finding# Section# Finding# 
1,2,3,4,5,7 

CHAPTER 1 9 CHAPTER6 ,8,9,10 CHAPTER44 9 
1,2,3,4,5,7 

CHAPTER2 9 CHAPTER 7 ,8,9,10 APPENDIX H N/A 
1,2,3,4,5, 7 1,2,3,4,5,7 1,2,3,4,5,7 

CHAPTER3 ,8,9,10 CHAPTERS ,8,9,10 APPENDIXR ,8,9,10 
1,2,3,4,5,7 1,2,3,4,5,7 

CHAPTER4 ,8,9,10 CHAPTER 9 ,8,9,10 
1,2,3,4,5,7 1,2,3,4,5,7 

CHAPTERS ,8,9,10, CHAPTER10 ,8,9,10 

APPENDIXJ 
Section# Finding# Section# Finding# Section# Finding# 

J103 9 J104.3 1,4 J109 7 

J103.2 9 J106 7 J109.5 7 

J104 1,4 J106.1 7 J112 9 
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Chapter/1::.:·· ···. .. 
SCOPE AND ADMINISTRATION. 

Division;:! 
CALIFORNIA ADMINISTRATION 

!. ·--r-, ,___~ .. 

No San Francisco Building CodeA~endfnents. 
·-; --· -· 

Dttision l:l '· 
SCOPE\AND ADMINISTRATION 

-·' ·- -

' ' -· •. ..· •.. ·:··: ... ;·· ... 

'... ·-' _-- ... - \ 

See Chapter IA for the Adminzsttat.fon provistoY1s of the San Francisco Building Code. 

---.... ···t. 

·,_ ... Chapt~r iA 
SAN FRA,NCISCO ADMINISTRATION 

The City and Co~~~·():( San Fra~~isco adopts the following Chapter lA for the purpose of 
administration ofthe~_2016 S~ii Francisco Building Code. Certain specific administrative and· 
general code provisions as.adopted by various state agencies may be found in Chapter 1, Divisions I 
and II of this code. ·. ' · ;, ' 

. :-~,. 
:-::7::t:'"'.':::· ········································-· 

SECTION 101A- TITLE, SCOPE AND GENERAL 

lOlA.1 Title. These regulations shall be known as the "Wl:J. 2016 San Francisco Building Code," 
may be cited as such and will be referred to herein as "this code." The Wll 2016 San Francisco 
Building Code amends the W1J. 2016 California Building Code and the~ 2016. California 
Residential Code which is Part 2 & 2.5 respectively of the 12 parts of the official compilation and 
publication of the adoption amendment and repeal of the building regulations to the California 
Code of Regulations, Title 24, also referred to as the California Building Standards Code. The 
California Building Code and California Residential Code incorporates by adoption the Wll 2015 
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International Building Code and~ 2015 International Residential Code respectively of the 
International Code Council with necessary California amendmellts. 

101A.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard 
the public health, safety and general welfare through structural strength, means of egress facilities, 
stability, access to persons with disabilities, sanitation, adequate lighting and ventilation and energy 
conservation, and safety to life and property from fire and other hazards attributed to the built 
environment; to regulate and control the demolition of all buildings and structures, and the 
quarrying, grading, excavatfon, and filling of land; and to provide safety to fire fighters and 
emergency responders during emergency operations. .. ... . , 

The further purpose of this code is to ensure that barrier::.free design is incorporated in all 
buildings, facilities, site work and other developments to 'Yhidlthis code applies and to ensure that 
they are accessible to and usable by persons with disabilitie~.· · · ., .• 

10iA.3 Scope. The provisions of this code shall applyto the constructf.o.q., alteration, movement, 
enlargement, replacement, repair, equipment, u~e anci occupancy, locatfon; maintenance, removal 
and demolition of every building or structure oi"i ~u1y appurtenances connected or attached to such 
buildings or structures. · ,. 

101A.3.1 Non-state-regulated buildirif~; structures a~~-~jJpli~~ti~ns. Except as modified by local 
ordinance pursuant to Section 1.1.8, tb.ef ollo~ing standards iI1 the California Code of Regulations, 
Title 24, Parts 2, 2.5, 3, 4, 5, 6, 9, 10, and11, shalJ,:apply to aHoc~u,pancies and applications not 
regulated by a state agency. 

101A.4. Effective Date,ofthistode., 

101A.4.1 Only those sta~dards ap~toyed by the (:;aiifornia Buildi,~g Standards Commission and 
code amendments, additiOns.or dele!ions.adopted' by t.he City and County of San Francisco that are 
effective at the. time, an applica~o!!Jcn: h:uild:ing permit., is deemed acceptable for building plan 
review by the Department of Building Inspectjoq ~hal(apply to the plans and specifications for, and 
to the construction performed under; that perlrliL ¥or.the effective dates of the provisions 
contained.iJl .. this code, see.Jlistpry Notes page of this code. 

-"'"~ 

101A.4.2 Appe~clices. Provisions contained jn the appendices of this code shall not apply unless 
specifically adopted by a state agency or adopted by a local enforcing agency in compliance with 
Health and Safety Cd.de Section 189P1 et. Seq._for Building Standards Law, Health and Safety Code 
Section 17950 for StateHousingLaw and Health and Safety Code Section 13869.7 for Fire 
Protection Districts. . ... .. •·· · . ·· . 

:~· . 
101A.5 Validity. If any chapter section, subsection, sentence, clause or phrase of this code is for 
any reason held to be unconstitutional, contrary to statute, exceeding the authority of the state as 
stipulated by statutes, or otherwise inoperative, such decision shall not affect the validity of the 
remaining portion of this code. 

101A.6 Reference Documents. The codes, standards and publications adopted and set forth in this 
code, including other codes, standards and publications referred to therein are, by title and date of 
publication, hereby adopted as standard reference documents of this code .. 

When this code does not specifically cover any subject relating to building design and 
construction, recognized architectural or engineering practices shall be employed. The National 
Fire Codes and Fire Protection Handbook of the National Fire Protection Association are permitted 
to be used as authoritative guides in determining recognized fire-prevention engineering practices. 
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In the event of any differences between these b-qilding standards and the standard reference 
documents, the text of these building standards shall govern. 

101A. 7 Order of Precedence. 

101A.7.1 Specific provisions. Where a specific provision varies from a general provision, the 
specific provision shall apply. 

101A. 7.2 Conflicts. When the requirements of this code conflict w,ith the requirements of any other 
part of the California Building Standards Code, Title 24, any proyision contained elsewhere in the 
San Francisco Municipal Code, or any regulation or requirei,llerit adopted by the Public Utilities 
Commission or other City agency under its Charter authodt)'; the most restrictive requirement 
shall prevail. ' \. · ' ·· 

101A.7.3 Fire Codes. Nothing in these building st~n~~td: shall di~iilish the requirements of the 
state fire marshal. · · 

Sections 101A.8 - 101A.19 are reserved 

101A.20 Central Permit Bureau. A C~ntral Permit Bure~Uis'hereby established infhe 
Department of Building Inspection. Th~ ¢e#tral Permit Bure~u1: shall process applications for 
permits required in Section 106A.1 .of this code a]i:dJor certaill <)tl}.er permits required by ordinance. 
or regulation for other departments and bureaus of th~ City and C011nty of San Francisco. Permit 
processing procedures are dtrtailed in an Adiiiinistrative Bµlletin iss11ed by the Building Official in 
cooperation with other .. tlepartrµe1~.ts and bureaus. Tbe;central ~ermit Bureau shall arrange for the 
review of permit app'lica_ti(}ns, the is~uance of perJ1iits and the coll.ection of fees as fixed by law. 

The fees collected J:>y the Central Permif Bureau shall be credited to the account of the 
department or bureau authorized IJyo'qlinance or Charter to approve such permits. The 
Controller, in cqnj1m,ction wifh th(C~n,tT.alJ>ermit ~ureau and the concerned departments and 
·bureaus, shalfanalyze.tl1e cost to tlie City and •Co:ii.nty'of San Francisco of regulation and inspection 
required.by each such class ofperqiitand shall prop~se the rates. to be fixed therefor by ordinance, 
which sh~ll nofbe less than the costfocthe City and' County of San Francisco of such regulation and 
inspection:'. · · ···· , ·. · · · 

101A.21 SafetJr'ass~ssment placa~~s. This section establishes standard placards to be used to 
indicate the conditi9nof a buildfog or structure after a natural or human-created disaster. A 
description of the piiacards to be iI&'e'd is set forth in this Section. The Building Official and their 
authoriz;ed representatives are'allthorized to post the appropriate placard at each entry point to a 
building or structure upon collipietion of a safety assessment. A safety assessment js a visual, 
nondestructive examination of a building or structure for the purpose of determining the condition 
for continued occupancy. 

101A.21.1 Application of provisions. The provisions of this section are applicable to all buildings 
and structures of all occupancies regulated by the City and County of San Francisco. 

101A.21.2 Description of placards. The Department ofBuildinglnspection shall use the form of 
standard placards that the Applied Technology Council has recommended and revises from time to 
time. The actual placards shall be in a form that the Building Official approves. In addition, the 
ordinance number, the name of the department, its address, and phone number shall be 
permanently affixed to. each placard. In addition, each placard shall include the following language 
or its equivalent as determined by the Building Official: Any unauthorized removal, alteration, or 
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covering of this placard shall be considered a violation of the San Francisco Building Code and the 
responsible person(s) shall be subject to applicable penalties set forth in the code. A general 
description of the placards is as follows: 

1. INSPECTED - LAWFUL OCCUPANCY PERMITTED. This placard is to be posted on 
any building or structure where no apparent structural hazard has been found. This 
placard is not intended to mean that there is no damage to the building or structure. · 

2. RESTRICTED USE. This placard is to be posted on each building or structure that is 
damaged to such an extent that restrictions on continuecl, occupancy are required. The 
person or persons authorized to post this placard will nofeJO: general terms the type of 
damage encountered and will note with specificity any restrictions on continued occupancy . 

. < · .•.. 

3. UNSAFE - DO NOT ENTER OR OCCUPY. Tt,is pl~c;~d is to be posted on each building 
or structure that is damaged to such an extent that continued pccupancy poses a threat to 
life safety. Buildings or structures posted "7itk this placard shallnot be entered under any 
circumstance except as authorized in wr#Qig by the Building Official of Building Inspection 
or his or her authorized representative. Authorized safety assessment individuals or teams 
may enter these buildings at any time. Thispla(!ard is not to be used or considered to be a 
demolition order. The person,.or. persons authorized.to post this placard wiJI note in general 
terms the type of damage encou,I),tered. . ' .. . ·. / 

101.A.21.3 Removal or alteration· prohibitep.. Once. it has been ~ttached to a building or structure, 
a placard is not to be removed, altered, of ~overed except by an authorized representative of the 
Department or upon writteirnotification from the Department. Any unauthorized removal, 
alteration, or covering,~fa placard.shall be c~nsidere~ :(viol~tion of this code and the responsible 
person(s) shall be subje.~~io the pen#lties set for~Ji hei,-ein. · · .. >L 

.'":_.: ;' 
::::···7·:·:···~;··'~"'"'":'.""'' ............................... ····:·····;;:;:··::··· .. ,.o·. . .......... ······-···:-·::··~,'.""""" :··· 

SECTION 102A- uN~AF~)lJI!J,DING$, STRUCTURES OR PROPERTY 
--,· 

All buildings, sttuct~res,.prop~tty;i~r p~rt;fh~reof,regulated by this code that are structurally 
unsafe·ornot provided With adequate egress, ortbafconstitute a fire hazard, or are otherwise 
dangeronstq human life,· safety or health _of the occll.pants or the occupants of adjacent properties 
or the public.by reason of inad~quate maii:itenance, dilapidation, obsolescence or abandonment, or 
by reason of occupancy or use iii violation ()fjaw or ordinance, or were erected, moved, altered, 
constructed or ihai'ntained in vi6lation oflaw or ordinance are, for the purpose of this chapter, 
unsafe. .. 

Whenever the BuildintOfficial determines by inspection that property or properties either 
improved or unimproved areunstable because oflandslide, subsidence or inundation or that such 
occurrences are deemed imminent as described above, the Building Official shall give written notice 
to the owner or owners that said property or properties are unsafe. The notice shall specify the 
conditions creating the unsafe classification. · 

All such unsafe buildings, structures, property, or portions thereof, are hereby declared to 
be public nuisances and shall be vacated, repaired, altered or demolished as hereinafter provided. 

102A.1 Fire Hazard. No person, including but not limited to the state and its political subdivisions, 
operating any occupancy subject to these regulations shall permit any fire·hazard, as defined in this 
section, to exist on premises under their control, or fail to take immediate action to abate a fire 
hazard when requested to do so by the enforcing agency .. 

Note: "Fire hazard" as used in these regulations means any condition, arrangement or act 
which will increase, or may cause an increase of, the hazard or menace of fire to a greater degree 
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than customarily recognized as normal by persons in the public service of preventing,· suppressing 
or extinguishing fire; or which may obstruct, delay or hinder, or may become the cause of 
obstruction, delay or hindrance to the prevention, suppression or extinguishment of fire. 

102A.2 Authority to Enforce. Subject to other provisions of law, for administration, enforcement, 
actions, proceedings, abatement, violations and penalties in structures subject to State Housing 
Law, refer to Health and Safety Code Sections 17910 through 17995.5 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 1. 

102A.2.1 Mobilehome parks and special occupancy parks. Subj~cfto other provisions oflaw, for 
administrative, enforcement, actions, proceedings, abatement, in,spections and penalties applicable 
to the Mobilehome Parks Aet, refer to California Health ::in4' Saf~ty Code, commencing with 
Section 18200 and California Code of Regulations, Title2S,Dtvision.1, Chapter 2. 

,.. '.; 

102A.2.2 Employee Housing. Subject to other provisiC>ris of law, fo~ aJ,ministrative, enforcement, 
actions, proceedings, violations and penalties applicable to the EmployeeJlousing Act; refer to 
Safety Code, Sections 17000 through 17062.5 and. Cl)lifornia Code of Regulations, Title 25, Division 
1, Chapter 1, Subchapter 3. · · · 

102A.3 Inspections. The Building O:ffidal may inspect or c~ri~ethe inspection of
1

any building, 
structure or property for the purpose'o(deform!ning whetherjt is unsafe whenever: 

(a) The Building Official, with reasonable dj~ct~tion, determines that such inspection is 
necessary or desirable; or, • .· · · . ·· , . · ·.. .· 
. (b) Any person or any agen,cy or depart:n1ent (>f the ¢iiy s'Ubmits toJhe Building Official a 

complaint which, in th,e1Buildii:i.gO,fficial's opinion, estaplishes reasonable cause to believe.that the 
building, structure or pr()perty or ::iny portionther~ops unsafe. ' .. 

102A.3.l. Dwelling Units ~~nstruct~d oi: installe1i~ithout required permit(s). In the case of an . 
unauthorized ))well,ing Unit constru.ct~d ~rinstalled i1r an existing building without the required 
permit orj>erirl.its, in ~ddition to the' abo~e ~equir~ments the written notice of violation shall order 
the propei,ty owner tO file' an appiication for a btiilqing and other permits required to legalize the 
unit pursuant to BuildingC~d~ Sectfon~106A.3.l.3 and Planning Code Section 207.3. 

'.>. 

EXCEPTIONS: 
1. Removal o'rthe unit has beeii:approved

0

by the Planning Commission pursuant to Planning 
Code SeCtion 317; orc · -, , . . . 

2. After performiI~g,a screening'~nder Section 106A.3.1.3(a) of this Code, the Department has 
determined that the unaut.Jioriie1tDwelling Unit is not able to be legalized under Section 106A.3.1.3 
of this Code; or · ' ', · 

3. The Building Official has determined that a serious and imminent hazard under Section 
102A.16 of this Code exists on the subject property. 

Upon submission of an application for legalization or removal of an unauthorized Dwelling Unit 
by the owner or the owner's authorized agent, the Department will suspend a notice of violation 
issued pursuant to this Section 102A.3.1 pending a decision on the application unless the Building 
Official has determined that a serious and imminenf hazard exists on the property. If approval of 
either legalization or removal of the unauthorized welling Unit occurs within one year of issuance of 
the notice of violation, the notice of violation and any liens recorded against the property with 
respect to the violation will be rescinded. The Building Official may extend this time if a delay in . 
obtaining approval is not the fault of the property owner. 

102A.4 Notice of Municipal Code Violation. 

5 



(a) When the Building Official observes or otherwise determines any condition which renders 
the building, structure or property unsafe, the Building Official shall, within 15 days, serve a Notice 
of Municipal Code Violation ("NOV") upon the building owner. The Building Official shall not 
issue successive NOVs for the same violation or violations as a means of extending the filing time or 
the enforcement process or as a means of following up with the building owner. 

(b) The NOV shall identify each violation observed or otherwise established, including the 
violations which render the building, structure or property unsafe, and shall state a deadline for the 
building owner to abate the violations and a date for reinspection. The NOV shall also set forth the 
penalties, fees and costs as prescribed in Sections 102A.7(d) and l93A of this code. The NOV shall 
be a public record subject to disclosure pursuant to Administrath;e Code Chapter 67. 

( c) The Building Official shall mail a copy of the NOV to tlie building owner by first class mail at 
the address listed with the Assessor-Recorder's Office. The Building Official shall post the NOV in 
a conspicuous place on the subject property and make a copy ofthe NOV available to each tenant 
of the subject property. 

102A.5 Notice of Administrative Hearing. ... . . . ·· .. 
(a) If the Building Official determines that th~ bui,lding owner has not cdrrected the code . 

violations by the deadline provided in the NOV, theBuilding Official shall schedule an 
administrative hearing on the violations, to be heard within 61l days of the deadline; unless the 
building owner demonstrates to the Bu~l<ling Official's satjsfaetiOn that the building· owner has 
made substantial progress in abating the violations. :<. 

(b) The Building Official shall issueli.Tot'ice ofAdministratlve.Hearing ("Hearing Notice") to 
the building owner. The Hearing Notice shall statethe,date, hour and place of the hearing and 
contain a conspicuous war.ning setting forth.the penaltfos~ fees and costs prescribed in Sections 
102A.7(d) and 103A oqhisCode.{J'he Heari~g .. Notice shall include a copy of the NOV. The Hearing 
Notice shall inform aiH1iterested p~}"ties who desire.t~;be heard ill the matter that they may appear 
to show cause why the'property, building or structure, or portion.thereof, should not be ordered 
repaired, altered, vacated and repaired or altered, or vacated and demolished. 

( c) The Builqing .Official s}ial,I, s~tv.e t'1eHearing Notice on the building owner by certified mail 
to the building o'\vrie~ at the addres's listed wfrhJhe Assessor-Recorder's Office and shall post the 
NOV in a conspicuous place on the subject properfy., The Building Official shall mail the Hearing 
Notice'oilthe building owner. at IeasUO days. prior to the date set for the hearing. 
· ( d) . In addition to serving the NOV of the building owner, the Building Official shall send a copy 

of the NOV by certified mail to;t . . 
(1) The person; if any, in realpr apparent charge and control of the premises involved; 
(2) The holder.bfany mortgage; deed oftrust, lien or encumbrance of record; 
(3) The owner orJiolder of liny'Iease of record; and, 
(4) The record holder of any other estate or interest in the building, structure or property, or 

the land upon which it is Io(:at~d~· 
The failure of any owner or other person to receive such notice shall not affect in any manner 

the validity of any proceedings taken hereunder. 
( e) The person serving the Hearing Notice shall complete a declaration under penaity·of perjury, 

certifying the date and manner in which such Hearing Notice was given, and the Building Official 
shall retain the certified mail receipt card, if any, for the Hearing Notice. 

(f) In addition to the Hearing Notice, the Building Official shall provide the building owner with 
an information sheet regarding the enforcement process, the building ow~er's rights and duties 
prior to the hearing, and the information the building owner must bring to the hearing. 

102A.6 Conduct of Administrative Hearing. 
(a)· The Building Official shall conduct the Administrative Hearing, or may designate a Hearing 

Officer who shall have the same authority as the Building Official to hear and decide the case and 
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to make any orders consistent with this Code. For purposes of Sections 102A.6 through 102A. 7, 
"Hearing Officer" shall include the Building Official if the Building Official conducts the 
Administrative Hearing. The Hearing Officer shall not be the same individual who signed the NOV. 

(b) The Hearing Officer shall hold the Administrative Hearing at the time and place designated 
in the Hearing Notice. The Hearing Officer may, in his or her discretion and for good cause shown, 
continue the hearing one time, for a period not to exceed 30 days. All persons having an interest in 
the building, structure or property or having knowledge of facts material to the allegations of the 
NOV, including the list of code violations, may present evidence for consideration by the Hearing 
Officer, subject to any rules adopted by the Hearing Officer for tb;e orderly conduct of the hearing. 

102A.7 Administrative Order. 
(a) Within 30 days following the conclusion of the Admihi~tr:,itive Hearing, the Hearing Officer 

shall issue a written decision ("Administrative Order"): ·· · .. ' · · ' , . 
(b) ·The Administrative Order shall state in reasonable detail whicJi conditions render the 

building, structure, or property, or portion thereof, 'ui:ls~fe, and shall ~tate the work required to be 
done to satisfy the Administrative Order. The AdmJnistrative Order shall include a copy of the 
NOV. The Administrative Order may direct tlie:b,ui,ding owner to repair, alter, vacate, and/or 
demolish the subject property. > . ··.. ··· · .. ; 

(c) The Administrative Order shallspecify the time.Within wlifoh the buildingown:er shall 
repair, alter, vacate, and/or demolisllttje ]Jµilding, structllr~;, or property; or portion thereof, or 
otherwise comply with the Order. The time for compliance with the Administrative Order shall not 
to exceed 180 days from permit issuance:fhe· ij~a1;-lng Officer may, iµ his or her discretion and for 
good cause shown, extend the time for compliance With ~he Administrative Order once, for a period 
limited to the minimum tilll.e n,:ecessary for completioh and not to exceed 90 days, following a 
written request by the,building owner. . . .. , ; : - ' . . ' .. ~· 

( d) In addition to ~Iiy _monetary ,penalties aiitli_ofi~d 'in Secti~O:, 103A, the Department shall be 
entitled to its costs of preparation foh1nd appear~n~e at the Administrative Hearing, and all prior 
and subsequent attendant'and administr~tive costs; and the Department shall assess these costs 
upon the buildpig o;wner monthly; at the rates. set u.:id~r Section HOA, Tables 1A-D (Standard 
Hourly R~tes}and lA-:K (Penalties, Hearings, C9c!.e Eu:(orcement Assessments), until the costs are 
paid iq.fuJl;In addition; the Departo,ient shall be eri,titled to its attorneys fees and costs, including 
but not liniit,ed to expert witiie~s fees; incurred in bring the administrative enforcement action. The 
violations ci~~d in the Admillis!r~tive Ord~r. will not be deemed legally abated until the building 
owner makes full payment of the penalties and costs, and failure to pay the assessment of costs shall 
result in tax lien pro.ceedings agaillst the property. · 

( e) The Hearing Officer shall setye the Administrative Order on the building owner in the same 
manner as the Hearing~o,tice. '.fh(Building Official shall record a copy of the Administrative 
Order in the Assessor-Recor_d,ei:'s_Office. When the Building Official determines that the work 
required under the Administtafiv'e Order has been completed and the building, structure, or 
property, or portion thereof, no longer is unsafe, the Building Official shall issue and record a 
rescission of the Administrative Order with the Assessor-Recorder's Office. 

(f) Any person may appeal an Administrative Order pursuant to Section 105A.2. The Hearing 
Officer shall inform the building owner, at the Administrative Hearing and in the Administrative 
Order, of the right of appeal to the Abatement Appeals Board provided that the appeal is made in 
writing and filed with the Secretary of the Abatement Appeals Board within 15 days after the 
Order is posted and served. The 15-day limitation shall not apply when any type of a moratorium 
authorized in Section 105A.2 is sought. Where construction materials, methods, types of 
construction, or compliance with the time limits set forth in Table No. 16~-A are the bases, in whole 
or in part, of the Building Official's finding that an unreinforced masonry building, or portion 
thereof, is unsafe; the Abatement Appeals Board shall refer these matters to the Board of 
Examiners established in Section 105A.1 of this Code. Where construction materials, methods, and 
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types of construction are the bases, in whole or in part, of the Building Official's finding that the 
building, or structure, or portion thereof, is unsafe, the Abatement Appeals Board shall refer these 
matters to the Board of Examiners for its examination and determination with respect to such 
materials, methods, and types of construction. Th·e Board of Examiners shall approve or 
disapprove such materials, methods, and types of construction, and may attach conditions to its 
approval, and shall forward a copy of its report to the Abatement Appeals Board. The Abatement 
Appeals Board shall include in its decision the findings of the Board of Examiners. 

102A.8 Remedies are Non-Exclusive. Notwithstanding the provisions of Sections 102A.4 through 
102A.7, the City Attorney may institute civil proceedings for injunctive and monetary relief, 
including civil penalties, against a building owner for violatiohs of the Municipal Code under any 
circumstances, without regard to whether a complaint has i::i~ll flied or the Building Official has 
issued a NOV or an Administrative Order. In any civil ~cfiorl fill(d )Jy the City Attorney under this 
Section 102A.8, the City Attorney may seek recovery o(and the cou!tm,ay award the City its 

. attorneys fees and costs, including but not limited to expert witness fees, incurred in bringing the 
proceedings. · 

102A.11 Violation - Penalties for Disregarding Order, 

102A.11.1 Failure to comply. The ow~~r of any buildi~g,;str~Jture, or property oi portion thereof 
determined by the Building Official tob¢ uP.s11fl( who has faile,cl to comply with any order shall be 
guilty of a misdemeanor as set forth in Secpon 1,03A. 

102A.11.2 Failure to vac.ate:· T.be occupantor lessee In possession" "'.JtQ.fails to comply with the 
order to vacate said buildingorpo.rtion thereofin acci'n;°danc_ewith any order given as provided for 
hereinabove shall be gui}tjr of a miS.!le~eanor 'as se(f«).)!tii in Sectiop. 103A. 

102A.11.3 Removal of n~tice •. Any p~~scm who removes any notice or order posted as required in 
this section sh::lllbt\guilty ofa..~d~~¢a~or ::l.S set forth in Section 103A. 

'·<:· '\:_~ 

102A.i;t}::osts of Abatement by tbb,City andCounty ~f'san Francisco. Whenever the Building 
OfficiaI;pur_suant to authority conferred. by this code, causes a building, structure, or property, or 
portion th~r~of, to be barricaded, secured~ repaired or altered, demolished, or have other actions 
taken by the Dep?rtment or it~ contractor t9 remedy an unsafe condition, the cost thereof shall be 
paid from the Repl;lir and Demolition Fund and assessed against said property. 

102A.13 Repair anJinemolitio11lrtt~d. A special revolving fund, to be known as the Repair and 
Demolition Fund, may be .µsed:fo(the purpose of defraying the costs and expenses (including 
Department administrative cC>sfs) which may be incurred by the Building Official in carrying out 
the actions described in Sectidn 102A.12. 

The Board of Supervisors may, by transfer or by appropriation, establish or increase the 
special revolving fund with such sums as it may deem necessary in order to expedite the 
performance of the work of securing, repairing, altering or demolition. The Repair and Demolition 
Fund shall be replenished with all funds collected under the proceedings hereinafter provided for, 
either upon voluntary payments or as the result of the sale of the property after delinquency, or 
otherwise. Balances remaining in the Repair and Demolition Fund at the close of any fiscal year 
shall be carried forward in such fund. 

102A.14 Failure to Comply with Order. Whenever an order to repair, alter, vacate and alter or 
repair, or vacate and demolish any building, structure or property, or portion thereof, h::ls not been 
complied with within the time set by the Building Official, or within such additional time as the 
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Building Official may for good cause extend, or within the time fixed by the Abatement Appeals 
Board, the Building Official shall have the power, in addition to any other remedy provided herein 
or by law or any other ordinance, to: 

1. Cause the building, structure, property, or portion thereof, to be vacated, 
barricaded, or otherwise secured against use or occupancy pending the correction of all conditions 
ordered to be corrected, or pending demolition; or 

2. Cause the building, structure, property, or portion thereof, to be dismantled or 
demolished and the site cleared by such means as the Building Official shall deem advisable; or 

3. Cause the building, structure, property, or portion, thereof, to be repaired or 
altered, so as to render it safe and in compliance with applicablt(laws and ordinances, by such 

·means as the Building Official shall deem advisable. · .: · .... \, · . 
Any work done pursuant to the authority herein shill b¢'performed in accordance with the 

limitations as to repair. expenditure as contained in Sectjon)02A,16 and with the established 
practices applicable to the Department. 

102A.15 Forfeiture of Owner's Right to Do WoJ'."k7 Whenever, pursuant to Section l02A.14, the 
Building Official intends to cause to be done any o:f t!J.e work described thetei.n, the Building 
Official shall provide notice in the manner set forth iri Section WZA.4, of the BuUding Official's 
intention to do such work, and shall specify a date certain.upo~which the Building Official shall 
solicit bids to accomplish the necessary'work, which shall l)e not sooner than 10 days' from the date 
such notice is given. From and after s~id)late certain the owner and every other person' having 
charge or control over said building, stni~ture orpi.:operty shalf b~ deemed to have forfeited all 
right to do such work and is thereafter prohibited froiµ .doing aiiy such work except as the Building 
Official may allow. · ·. · · " 

102A.16 Serious and:Inim'inent Haz~nis - Emergel1,cy: Orders> Notwithstanding any other 
provisions of this chapter,whenever,)iJ. the judgment of the Building Official, it appears from an 
inspection or notice of violation thatt:h~.re exists in, ~n, or near any building, structure, property, or 

· portion thereof,~ny~onditionconstittitingan immin,ent and substantial hazard to the life, health or 
safety of the occripa~ts.or other pers~ns; or t~ sucJi buililing, structure, or property requiring 
prompt action to corre~t said condition, the Building Official shall have the power to issue an order . 
in writing detailing the serious and inuninent .hazatd conditions and requiring: · 

l.':, ; That the building, structlJ.re, property, or portion thereof, be vacated and thereafter 
be kept vacan(until the Building ()fficiafgives written permission that the same may be 
reoccupied, withc:iut giving the notjce and holding the hearing prescribed in Sections l02A.4 
through 102A.6, w~enever, by rea~on of serious and imminent danger, prompt vacating of the 
premises, building, strtidure oq>rpperty, or a portion thereof, appears necessary in the judgment. 
of the Building Official;<( , 1 

• .... 

2. That the buQdirtg; structure, property, or a portion thereof, be barricaded, boarded 
up, or otherwise secured agaiil.st entry, occupancy or use by all persons, except as permitted by said 
order; 

3. Thatthe building, structure, property, or a portion thereof, be demolished or that 
serious and imminent hazard conditions be repaired, altered, corrected or eliminated in accordance 
with the particulars set forth in the order. 

The 9rder shall contain time frames required for compliance with the order and shall set 
forth the street address of the building or structure and a description of the building, structure, or 
property sufficieµt for identification. · 

In such cases of serious and imminent hazard, the order may be issued by the Building 
Official without giving the notice and holding the hearing specified in Sections 102A.4 through 
102A.6. A copy of said order shall be posted in a conspicuous place upon the building, structure, or 
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property, a copy shall be served in the manner prescribed in Section 102A.4, and a copy shall be 
recorded in the Assessor-Recorder's Office. 

The Building Official shall have the further power under this section to cause or compel the 
work required under the order to be undertaken by such means as the Building Official may deem 
advisable if the owner and all other persons having an interest in the building, structure, or 
property have failed, for a period of not more than 48 hours after the posting and service of the 
order, to comply with the order. 

Whenever the Building Official orders that repairs or alterations be made pursuant to this 
Section, the authority of the Building Official to repair or alter, or cause repairs or alterations to be 
made to comply with the order, shall be limited to repairs or alte.rations whose cost does not exceed 
50 percent of the value, as defined by the Assessor, of the building~ structure, property, or portion 
thereof. \ ·.: ...•. 

. ·~ 

102A.17 Assessment of Costs. The Building Official s.hall take a~ii{)µ. to have the costs of all work 
done or caused to be done pursuant to the provisio~s ofSection 102A.l4.or Section 102A.16 
assessed against the parcel or parcels of land upon~hich said building;' structure, property or 
portion thereof is situated. Such costs shall include, in addition to the costofbarricading, securing, 
repairing, or demolishing the building and the cleadng of the sit.e, the cost to.the (~ity and County 
of San Francisco of administration aml supervision obuch _w'Qrk:' See Section i'lOA, Table 1A-K-
Penalties, Hearings, Code Enforcement :4\ssessments - foi;applicable rates. · · 

102A.18 Report of Costs, Notice of Hearing onC()n:firmation.:i 
l. . ..: ~ ... 

102A.18.1 Preparation of <leli,nquency repo;t. If any ~~naltyor ~ss~ssment imposed pursuant to 
Section 102A is not re<;e1ved within, the required time pefiod, the Building Official shall initiate 
proceedings to make tile penalty' or, assessment, phis ~.ccrued int~T,est, a special assessment lien 
against the real properfywJiich is the subject of the penalty or assessment. The Building Official 
shall prepare a delinquency report for'th,e Board ofS11pervisors. For each delinquent account, the 
report shall cop.ta in; the ownei;~s .w:nJle, tile l!~.ount du~, including interest, and a description of the 
real propertji:.;Tbe.report shallalstj indicatewhich ofthe delinquent accounts should be exempted 
from tpeJien procedure because ohbe small afuo~~ts involved, or because another debt collection 
procedure~is more appropriate~ The descriptions ofthe parcels shall be those used for the same 
parcels on th~~ecorder/Asses§'or.'s Offlc~;r(!cords for the current year. 

102A.18.2 Notice'. Five days prior·to forwarding the delinquency report to the Board of 
Supervisors, the Building Official.S4all serve copies of the report in the manner prescribed in 
Section 102A.4 and shall post theteport at the subject properties. Upon receipt of the report, the 
Board of Supervisors shallfi; a ti~e, date and place for hearing the report and any protests or 
objections thereto, and shallJ#:J.il notice of the hearing not less than ten days prior to the date of 
hearing to each owner of real property described in the report. 

102A.19 Hearing and confirmation of report for special assessment of costs. 

102A.19.1 Hearing and confirmation. The Board of Supervisors shall hold a hearing on the report 
along with protests or objections by the representatives of the real property liable to be assessed for 
such delinquent accounts. The Board of Supervisors may make such revisions, corrections, or 
modifications of the report as it may deem just, after which, by motion or resolution, the report 
shall be confirmed. The Board of Supervisor's decision on the report and on all protests or 
objections thereto shall be final and conclusive and shall constitute confirmation of the report; 
provided, however, that any delinquent account may be removed from the report .by payment in 
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full at any time prior to confirmation of the report. The Clerk of the Board of Supervisors shall 
cause the confirmed report to be verified in form sufficient to meet recording requirements. 

102A.19.2 Collection of assessment. Upon confirmation of the report by the Board of Supervisors, 
the delinquent charges contained therein shall constitute a special assessment against the property 
identified in the report Each such assessment shall be subordinate to all existing special liens 
previously imposed upon such property and shall be paramount to all other liens except those for 
State, County and municipal taxes with which it shall be in parity. The lien shall continue until the 
assessment and all interest due and payable thereon are paid. All laws applicable to the levy, 
collection and enforcement of municipal taxes shall be ap~licabl~ to' said special assessment. 

102A.19.3 Recordation charges. The Clerk of the Board o:(Srlpervisors shall cause the confirmed 
and verified report to be recorded in the Assessor- Recorder's Offlc13 within 10 days of its 
confirmation. The special assessment lien on each parcel ot . ; . '.-
property described in said report shall include additional charges for :~'dtninistrative expenses. See 
Section HOA, Table lA-K - Penalties, Hearings/Ctjde Enforcement Assessments - for Lien 
Recordation charges. ·· · ·· · ·. · · 

' . ,,. - . 

102A.19.4 Filing with Controller and '(ax Collector; Distribu#~n of proceeds. ~fter the report is 
recorded, the Clerk of the Board of Stlp~rvisors shall file a ¢e~tifled copy with the Controller and 
Tax Collector, whereupon it shall be the duty of said officers to add the amount of said special 
assessment to the next regular bill for taX:e~ levi~d against said p~rcel or parcels, and thereafter said 
amount shall be collected at the same time. and inthe sa~e mariner as ordinary taxes are collected 
for the City and County of:Saµ ~rancisco, ~nd shall be-~ubject to the ~~me penalties and the same 
procedures for foreclo~ilre and sale in case ofde~inquen,cy.asis provided for property taxes. 

> • , • • • ·.~ ,.: \, • ' ·- ... ! 

102A.19.5 Release oflien', 1'.ecordiu'gil)e. Upon paym~nt to the T~~ Collector of the special 
assessment, the Tax ColleCtorshallcatis~ a releaselieµ to be recorded with the Assessor-Recorder's 
Office, and fro,m.th~ sum coiie~teli p'uis~~nt t!_l Sectio~ 102A.19.3 above, shall pay to the Assessor-
Recorder:s Oft:kethe required reccrrding fee; , , 

.:. : - ··-.. ~. - . . . ' - ·"=-; 
,_;· -; 

102A.iCfCon,.tinuance ofg~s an,.d electricity. In th~'event that electricity or gas service to a 
building, structure, properfy;'dr portiorithereofis about to be discontinued by the utility company 
for nonpaymelJ.f ()f bills, the Building OfflCia!• through the issuance of an Emergency Order, may 
order that the utility company coii.tinue saidservice to protect the life, health and safety of the 
occupants. Said order shall be issued pursuant to the provisions of Section 102A.16 of this code. and 
shall remain in forcefor six months, unless otherwise specified by the Building Official. 

The funds for the ~ontinu~nce of said services shall be provided from the Repair and 
Demolition Fund. Said costs :i'nd administrative costs incurred by the City and County of San 
Francisco shall be assessed against the parcel or parcels of land upon which said building, structure 
or property is situated. See Section HOA, Table lA-K- Penalties, Hearings, Code Enforcement 
Assessments - for applicable rate. 

If payment is not received from the property owner within the required time period, a 
Report of Costs pursuant to Section 102A.18 shall be prepared for all such costs. Submittal, 
confirmation, recordation and collection of the special assessment shall follow the procedures 
provided in Section 102A.19. 

The provisions of Section 102A.20 shall only apply to buildings, structures, property, or 
portions thereof for which the owner, and not the tenant, is responsible for payment of said utility 
bills. · 

(Amended by Ord. 23-16, File No. 150494, App. 3/4/2016, Eff. 4/3/2016; Ord. 33-16, File No. 160115, App. 3/11/2016, 
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Eff. 4/10/2016; Ord. 60-16, File No. 151085, App. 4/27/2016, Eff. 5/27/2016, Oper. 6/1/2016) 

•• . ,., ••• ,H•H:•••'i'''' ''''0'"''0'"""•••••• •• ••••• •• , ••• ,. •••• ,, ... .,, •• ., •• ,,, ... :H•,~:·•••:.'',~'•o••o ........ , .... w,:··~::;:i:;;:::r·:··•:······"· · ········· ............................. , .. , ..... ....... , .... , ...... ,,,·;:-:::::;<: •••·· · · • ·•• ·•••·••••·• ................ , •• .,,., ....... . 

SECTION 103A- VIOLATIONS 

It shall be unlawful for any person, firm or corporation to erect, construct, enlarge, alter, 
repair, move, improve, remove, convert or demolish, equip, use, occupy or maintain any building, 
structure, property, or portions thereof or cause or permit the same to be done in violation of this 
code. · · 

Any person, the owner or the owner's authorized agent; ~b.o violates, disobeys, omits, 
neglects, or refuses to comply with, or resists or opposes the execution of any of the provisions of 
this code, shall be liable for a civil penalty, not to exceed. $so() for each day such violation is 
committed or permitted to continue, which penalty shall be assessed ~:nd recovered in a civil action 
brought in the name of the people of the City and County of San Franci.Sco by the City Attorney in · 
any court of competent jurisdiction. Any penaltjr assessed and recovered.in an action brought 
pursuant to this paragraph shall be paid to the City Treasurer and credited to the Department's 
Speeial Fund. , . .... . , 

Any person, the owner or the o.wner's authorize~ ageilt, :Who violates, disobeys, omits, 
neglects, or refuses to comply with, or "Vfho resists or opposes the execution of any dfthe provisions 
of this code, shall be guilty of a misdem~aJior; and upon coriviction thereof shall be punished by a 
fine not exceeding $500, or by imprisoU:meU:l not exceeding si~ nionths, or by both such fine and 
imprisonment, u11Iess otherwise provided iii,this code, and shall be deemed guilty of a separate 
offense for every day such viOlation, disobedience, omi~sion,.neglect'Qrrefusal shall continue. Any 
person who shall do any. · ·.. , , . , .. . . .·.·· '- . . 
work in violation of any of the pro~isions of thi~ code, and .any person having charge of such work 
who shall permit it to be done, shall l:)e liable to ·th~ penalty provided. 

It shall be unlawfu1fo! any p~:rson to inteifere with the posting of any notice provided for in 
this code, or to 'ear down or'wu,Jil~te apy ~'u~h notieeposted by the Department. 

-···:·.·· 

103A.1 J:>li~s~ant toHe~lt.h and Safety Code s~~'tlonJ3i12, any person who violates any order, rule 
or regulatiQn of the state fire m.arsbal is guilty of a misdemeanor punishable by a fine of not less 
than $100:Q9 or more than $SOO,OO, orbyilnprisonment for not less than six months, or by both. A 
person is guilfy' of a separate offense each' day during which he or she commits, continues or 

. perniits a violation ~f any provision of, or any order, ru.le or regulation of, the state fire marshal as 
contained in this cod,e. :: ' <:; 

Any inspection authority:vv,po, in the exercise of his or her authority as a deputy state fire 
marshal, causes any Iegalcompl3:ints to be filed or any arrest to be made shall notify the state fire 
marshal immediately following such action. 

103A.2 Actions and proceedings. Subject to other provisions of law, California Code of 
Regulations, Title 25, Division 1, Chapter 1 commencing with Section 1 and Health and Safety 
Code, Sections 17980 through 17995.5 address punishments, penalties and fines for violations of 
building standards in structures subject to the State Housing Law. 

103A.2.1 Actions and proceedings. Subject to other provisions of law, California Code of 
Regulations, Title 25, Division 1, Chapter 2 commencing with Section 1000 and Health and Safety 
Code, Section 18700 addresses punishments, penalties and fines for violations of building standards 
subject to the Mobilehome Parks Act. 
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103A.2.2 Actions and proceedings. Subject to other provisions of law, California Code of 
Regulations, Title 25, Division 1, Chapter 1 commencing with Section 600 and Health and Safety 
Code, Sections 17060 through 17062.5 address punishments, penalties and fines for violations of 
building standards subject to the Employee Housing Act. 

103A.3 Restrictions of unlawful residential demolition replacement. 

103A.3.1 Demolition without permit. Whenever the demolition of any building or structure 
containing one or more residential units takes place without the issuance of a demolition permit as 
required by this code, the site on which the unlawful demolition 9ccurred shall be subject to the 
following restriction: For five years from the date of the unlawfufiiemolition, no permit authorizing 
the construction or alteration of any building or structuref9rJhat site shall be issued, except for a 
permit for the construction or alteration of a building orstru'cturewith the same number of 
residential units, with the same proportion of residential to nonresi4eJ1tial units, and with the same 
or fewer square feet as the building or structure th~t wa's unlawfully'de.m,olished. 

,. - ,,· -,· t 

103A.3.2 Definitions. For the purposes of this secti0,n, the following definlt:i~ns shall apply: 
DEMOLITION means the total tearing dowll or destructic>n of a builditig containing one or 

more residential units, or any alteratioI1 which destroys or r~#io:Ves, as those terms are defined by 
_,-:'; ' -·· ~ , .... ·-. . . . ._,, " 

the Building Official of the Departme,ntc;>~Building Inspectjon,'principal portions of an existing 
structure containing one or more residerttialunits. . ' ::'' '· • 

PRINCIPAL PORTION means th~t cofl.sti;:u~tion which qetermines the shape and size o'f 
. the building envelope (such as the exterior walls, r6ohJ1d interlot bearing elements), or that 
construction which alter~ two': thirds or moi-e of the intetior elements (such as walls, partitions, 
floors or ceilings), . .· ' · · . · ·· · . • ' · · ' · · ... · ' > 

RESIDENTIAp UNIT nie~n's any dwelling'h~it,'as d~fiiiecl;in this code, or any guest room, 
as defined in the San Fraji:cisco Housing Code, other than the following: 

1. Any guestrool)l in a)>~il£!ing classified as a residential hotel pursuant to the 
Residential Hotel Unit Convhsion and Demolition Ordinance 

2.:l '.Any i;e8i~entialii~it,l~·~ building ')'hei~ the demolition or alteration is required to 
complywjth' .· .. ' ' ·· · · .·· 
this code,.~h~ Housing Cod(oi:,the CitY Planning Code. 

{-. ''". 
···1 .-:., 

103A.3.3 He~t.ipg. The Buildirtg Official sh~ll hold a hearing within a reasonable period of time 
after discovering that an unlawful demolition may have taken place. The Building Official shall 
cause notice to be giV,'en to the owll.'ers of the· affected property, and to the owners and occupants of 
property on the samewock as th,e affected· property's site and across the street from the site for one 
block (that is, on lots whicfrabutt,b.e same street as that which abuts the site to the nearest 
intersections on either side ().f"'tlj.e site), using the names and addresses of the owners as shown on 
the last assessment rolls of the City and County of San Francisco. For corner lots, notice shall be 
provided to the owners and occupants of property on the same block as the affected property's site 
and for one block along both streets which the lot abuts (that is, on lots which abut the two streets 
which the site abuts to the nearest intersection on either side of the site) and, in addition, to the 
other corner lots at the intersection where the site is located. Notice may be given either by personal 
service or any mail, not less than 30 days before the scheduled date of the hearing. Immediately 
after giving such notice, the Building Official shall cause a copy of the notice, printed on a card of 
not less than 8 inches by 10 inches (203.2 mm x 254 mm), to be posted in a conspicuous place on the 
affected property. The notice shall specify the date and nature of the hearing and that the following 
issues will be determined at the hearing: whether an unlawful demolition has taken place as 
described in Sections 103A.3.1and103A.3.2, and, if so, the number ofresidential units that existed 
on the site, the proportion of residential to nonresidential units that existed on the site and the total 
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square feet of the building or structure that existed on the site. Upon determination that an 
unlawful demolition has taken place, the Building Official shall promptly record a notice in the 
official records of the Recorder of the City and County of San Francisco; the recorded notice shall 
state that the property is subject to the restrictions set forth in Section 103A.3.1 of this code. 

Upon determination that an unlawful demolition has taken place, the Building Official 
shall assess the owner all costs incurred by the City and County of San Francisco in detecting 
violations of this section and conducting the Building Official's hearing by sending a notice of 
payment due to the property owner at the address shown on the City's last assessment rolls. The 
notice shall list the costs incurred by the City in detecting violations of the ordinance and 
conducting the Building Official's hearing, advise the owner thafhf! or she is liable for these costs 
and advise the owner that payment to the City is due within 60d?ys of the mailing date of the 
notice. The notice shall also advise that, if payment of thecos'tf is 11ot received within 30 days of the 
due date, a lien may be imposed on the property pursuantfo 'tlieieport and confirmation 
procedure set forth in Sections 102A.18 and 102A.1f? oOhis code. ' ·· 

··~'-... ~ -·; 

103A.3.4 Civil penalties. Any agent, contractor~~ o.th~r person acting'on behalf of the owner of a 
building or structure containing one or more r~sidential units who causes'orpermits the demolition 
of the building or structure with the knowledge tha( a demolitio'1 permit has not been issued as 
required by this code shall be subject to a civil penaicy' of $5,00?.Any owner who,, causes or permits 
the demolition of his or her building iQr :strqcture containing one or more residential units with the 
knowledge that no demolition permitha~ti~eni~sued as reqiiir~d by this code shall be subject to a 
civil penalty of $1,000. · · · 

103A.3.5 Penalties none:xcI1,rsive. The pen~J~es set fri~~ill:this sectic:>nare not exclusive, but are in 
addition to any other penalties set forth in this code, , · .·. ·... ' , 

. . ··:.,:·: -; __ ; _/... 'i,,.: 

103A.4. Vacant or ab;ri.<!olled builcli~gs -:-Annu~l~eg'istration; registration fee; maintenance and 
security requirements. ·· · . ·.·. . ... 

J" . ;. 

103A.4.1. -Pe:fi~itio,'!J.~ A buildirigs~~li I-;e cl'efiried as a ~ilcant or abandoned ifit (1) is unoccupied· 
and ullsecu~ed; or (i)isiinoccupied;and secur~d.by boarding or other similar means; or (3) is 
unoccripledand unsafe as defined inSection 102A of this Code; or ( 4) is unoccupied and has 
multiple co~e yiolations; or (S}lias beeri.~u;noccupied for over 30 days. A building which is partially 
unoccupied and has been cited.for blight under Chapter 80 of the San Francisco Administrative 
Code, shall als6'bc;ic:Ieemed a vac.aqt or abandoned building that is subject to this Section. 
Commercial Storefronts, as defiri.ed"in Section 103A.5.1 of this Code, located within vacant or 
abandoned buildings' shall be subject to the enforcement provisions in Sections 103A.5-103A.5.6 of 
this Code. ., 

For purposes ofthi~,S~~tion 103A.4. a building shall not be considered vacant or abandoned 
if: 

(1) There is a valid building permit for repair, re)labilitation, or construction of a 
building on the parcel and the owner completes the repair, rehabilitation, or construction within 
one year from the date the initial permit was issued; or 

(2) The building complies with all codes, does not contribute to blight as defined in 
Chapter 80 of the San Francisco Administrative Code, is ready for occupancy, and is actively being 
offered for sale, lease, or rent. 

(3) The building complies with all codes, does not contribute to blight as defined in 
Chapter 80 of the San Francisco Administrative Code, and is undergoing a probate process that 
does not exceed two years. Upon expiration of the two-year period, the building shall become 
subject to the requirements of Section 103A.4. 
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103A.4.2. Property owner's obligation to register a vacant or abandoned building. The owner of a 
building defined as vacant or abandoned under Section 103A.4.1 shall register that building with 
the Department 30 days after it has become vacant or abandoned on a form provided by the 
Department. The form shall describe the methods by which the owner has secured the property 
against unauthorized entry, declare any future plans for the property, state whether or not there is 
fire and liability insurance coverage, and provide such other information as the Department may 
require. A registration fee shall be paid at the time of registration and annually thereafter. See 
Section HOA, Table 1A-J for applicable fee. 

103A.4.3. Notice. Whenever the Director has probable cause'to'beiieve, based upon an inspection, 
complaint, or report from another agency of the City and County of San Francisco or other 
governmental agency, that a building is vacant or abamf~ned andjt has not been registered as 
required by this Section 103A.4, the Director shall serye the owner ofrecord, as shown on the 
Assessor's Records, or authorized agent with a written''iiotice requiring the owner to register the 
building with the Department as vacant or abandoned and pay the regisfration fee within the 
period of time specified in the notice, which shall be ~o greater than 30 days. 

103A.4.4. Sign posting. The owner ofrecord of the va~~nt or ab~°iidoned buildj~'g is .required to 
post a sign at the front of the building; fn a .conspicuous lO~ation' protected from the weather' that 
provides the current name, address, andp~one, number ofth.ec>wner of record and authorized 
agent if different from the owner. If a notjce ofd_ef~uit or foreclos,~re has been recorded for the 
property, the lender's name, address, and te~~phone n~ber must als.o be provided. The sign shall 
be no smaller than 8-1/2 in.<:~es by 11 inches:;\ · - ' , 

.. , 

103A.4.5. Maintena1fce,'and se~u~ity'requiremeiits.~ Th~ followi~g maintenance and security 
requirements shall apply to a vacan{or abandoned building. The-Director has the discretion to 
modify these requirements in the case of a partiallf vacant building, and to modify or waive some 
or all of these requir~mentsi~tlte ~a~e c):f:~buildingjhat has been damaged by fire, a natural 
disaster, oi; othel<cal;imity. · ' · ' · ' 

·· ... ·' 

103A.4.s/( Maintenanc~ ciJ;propercy:~ exterior. The property owner shall actively maintain and 
monitor th~ exterior of the bqilding and the grounds so that they remain in continuing compliance 
with all appli~able codes and regulations, a,nd do not contribute to and are not likely to contribute 
to blight as definedin Chapter 80.(if the Administrative Code. Active maintenance and monitoring 
shall include, but not be limited to(; 

(1) Maiii'tenance ofl~n,dscaping and plant materials in good condition; 
(2) Regularr~movalofall exterior trash, debris, and graffiti; 
(3) Maintenaric~ of the exterior of the building in a good condition that is structurally 

safe and preserves the physfoai integrity of the structure, including but not limited to paint and 
finishes, foundation, roof, chimneys, flues, gutters, downspouts, scuppers, flashing, skylights, 
windows, exterior stairs and decks; 

( 4) Prevention of criminal activity on the premises and trespass ·by unauthorized 
persons; and 

(5) Turning off all utilities that are not necessary for the upkeep and maintenance of the 
building. 

103A.4.5.2. Maintenance of property- interior. The property owner shall preserve the interior of 
the building from damage by the elements or plumbing leaks, and keep it free from accumulation of 
garbage and other debris, and from infestation by rodents, insects, or other pests. 
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103A.4.5.3. Security. The building shall be secured against unauthorized entry. The methods of 
security shall be as approved by the Director, who shall take into consideration whether the 
property has been cited for nuisance activities or criminal conduct by another department of the 

· City and County of San Francisco or other government agency. 

103A.4.6. Insurance. The owner of record shall maintain whatever fire and liability insurance 
coverage the Director determines is necessary. Any insurance policy shall require notice to the 
Department in the event of cancellation of insurance or a reduction in coverage. 

103A.4.7. Violation a public nuisance; enforcement. A property in.violation of the provisions of this 
section is deemed to be a public nuisance and subject to enforcenient by the Department and 
penalties under Section 102A and 103A of this Code or undef.()ther applicable sections of the San 
Francisco MunicipalCode. ····. · .. · · ... ···· 

103A.5 Vacant or Abandoned Commercial Storefronts Annual Registration; Registration Fees; 
Maintenance and Security Requirements. .. 

103A.5.1 Definitions. For the purposes of Section !O~A.5, including Sectiolii~03A.5.1-103A.5.3.6: 
';;:.: 

COMMERCIAL STOREFRONT. A fo.mmercial Stol"~front~llafi be any area~ithin a building 
that may be individually leased or rented for any purpo'se 'other than Residential Use as defined in 
Planning Code Sections 790.88 and 89();88.'.' ' ···· 

VACANT OR ABANDONED. A Com~~tcial sitir~front sh~Ilb~Vacant or Abandoned ifit (1) is 
unoccupied and unsecured; or G) is unoc~upied and Se~1lre4. by boarcling or other similar means; 
or (3) is unoccupied ancl:nnsa{e as c;Iefined in .S~1,:tion,J07Aoftbis Code; or ( 4) is unoccupied and 
has multiple code viol~tfons; or (5),has been uiioccU:piedfor over~O days. Notwithstanding the 
foregoing sentence, a Commercial Storefront shall iioi be consideted Vacant or Abandoned if 

(1) There is.~ valid bu~iditig per~it,ft;lr.repair,l"e,habilitation, or construction of the Commercial 
Storefront,an'i:ltiieiwner completeS'theiepair;,rehabilitation, or construction within one year from 
the date fheinitialpermlt.was issu~d, unless th~Dep~rtrii.ent, in its sole discretion, determines that 
the own et n'eeds additionai time to chmplete the rep~ir, rehabilitation, or construction of the 
Commercial Storefront; or .. ' . • , 

(2) The o~d~r or Ieasehold~ilJ.~s filed an~application for, and is actively seeking to obtain, 
authorization, permits or a licens1::fequired by state or local law permitting the lawful use and 
occupancy of the Comlllercial Stofefront; or · · 

(3) The Commercial Stprefr9nf.1complies with all provisions of state and local law, does not 
contribute to blight as define,cqn Chapter 80 of the Administrative Code, is ready for occupancy, 
and the owner provides evidehce satisfactory to the Department that the Commercial Storefront is 
actively being offered for sale, lease, or rent. Satisfactory evidence shall include, but is not limited 
to, evidence that the owner has hired a real estate agent or other rental agent who advertises and 
promotes the Commercial Storefront for rent, lease or sale, or proof that the Commercial 
Storefront is offered for sale on the Multiple Listing Service or any other comparable real estate· 
listing service. 

103A.5.2 Property owner's obligation to register a vacant or abandoned commercial storefront; 
registration fee. The owner ofa Vacant or Abandoned Commercial Storefront shall, within 30 days 
after it has become vacant or abandoned, register the Commercial Storefront with the Department 
on a form provided by the Department. The form shall describe the methods by which the owner 
has secured the Commercial Storefront against unauthorized entry, provide a contact phone 
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number for the Commercial Storefront owner or party responsible for maintenance of the 
Commercial Storefront, state the most recent legal use of the Commercial Storefront, state the 
square footage of the Commercial Storefront, declare any future plans for the Commercial 
Storefront, state whether there is fire and liability insurance coverage, and provide such other 
information as the Department may require. A registration fee shall be due 270 days after the 
Commercial Storefront has become vacant or abandoned, unless the Director has issued a notice to 
register under Section 103A.5.4, In whicli case the registration fee shall be due 270 days after the 
issuance of the notice ("registration payment deadline"). The registration payment deadline will 
serve as the date for calculating an annual renewal fee which shallbe paid every year the 
Commercial Storefront remains Vacant or Abandoned. Howevei}ifthe owner rents the 
Commercial Storefront to a tenant who occupies the premises in,a manner that complies with all 
provisions of state and local law prior to the registration payinent deadline, the Commercial 
Storefront shall be removed from the Department's regtsfry ~nd,th~ owner need not pay the 
registration fee. The registration fee shall be equal to th~ amount due tJ,nder Section 103A.4.2 of this 
Code. See Section HOA, Table 1A-J for applicableJee~; ··. , ' · 

,. !,,,_ / 
···, :'/ 

103A.5.3 Maintenance of vacant or abandoned ~bmmercial storefront reg~try. The Department 
shall maintain a registry of all Vacant or Abando'ned Commen;ial Storefronts, within the City and 
shall furnish a copy of the registry to the Office of Ecc)homic ,and Workforce Dev~l()pment at least 
once per fiscal quarter. ·· · · · . · · · 

103A.5.4 Notice. Whenever the Dire~f~r'.has probable caustd~,.J:>elieve, based upon an inspection, 
complaint, or report from another agency of the City ,or other governmental agency, that a 
Commercial Storefront is Vacant or Abandoned ~nd ~as not been registered as required by Section 
103A.5.2, the Director shalis~rv.¢ the owner ti{ record,''as sh, own on tJ:le,Assessor's Records, or 
authorized agent with,,a'wrlttehimtice requifin~ thetnviler toi'egister the Commercial Storefront 
with the Department as·Vacant or Ab::tndoned withirithe period 6r'time specified in the notice, 
which shall be no great~rthan 30 days·. Additionally: the owner shall pay the associated registration. 
fee within 270 days of the 'isstu1.nce oft)le ngtice to register if required by Section 103A.5.2. 

' ·. ...:- . -- . -·~ - ·i '. ' ... . ·;- . - ' -- • . 

103A.5.5 Si~li;posti~g,):naint~n~ii¢t(s;~urlfy,•a,nd ins~tilnce. All requirements listed in Sections 
103A-4.{103A.4.6 orthis Code sfrallalso apply to Vacant or Abandoned Commercial Storefronts. 
All such requirements shallb~fulfifie~ by the owner within 30 days of the Commercial Storefront 
becomingVa¢?.nt or Abandoned, or with~n.30 days of the issuance of notice to register, regardless 
of the owner's)ntentions to renfth~ Commercial Storefront before the registration payment 
deadline lapses>··· · · 

103A.5.6 Violatio~'a• pu}llic nuis~~~e; enforcement. A Commercial Storefront in violation of this 
Section 103A.5, indudingSectioiis103A.5.1-103A.5.6, is deemed to be a public nuisance and subject 
to enforcement by the Departn1erit and penalties under Sections 102A and 103A of this Code or 
other applicable sections or'the Municipal Code. 

(Amended by Ord. 182-14, File No. 140284, App. 8/7/2014, Eff. 9/6/2014; Ord. 14-16, File No. 
151079, App. 2/18/2016, Eff. 3/19/2016) 

SECTION 104A- ORGANIZATION AND ENFORCEMENT 

104A.1 Enforcement agency. The Department of Building Inspection shall be the administering 
and enforcing agency under this code. 
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104A.2 Powers and duties of Building Official. 

104A.2.1 General. The Building Official is hereby authorized and directed to enforce all the 
provisions of this· code. For such purposes, the Building Official shall have the powers of a law 
enforcement officer. 
Pursuant to Health and Safety Code Section 13108, upon the written request of the chief fire official 
of any city, county or fire-protection district, the State Fire Marshal may authorize such chief fire 
official and his or her authorized representatives, in their geographical area of responsibility, to · 
make fire- prevention inspections of state-owned or state- occupieq buildings, other than state 
institutions, for the purpose of enforcing the regulations relating' to fire and panic safety adopted by 
the State Fire Marshal pursuant to this section and building sfaQ.dards relating to fire and panic 
safety published in the California Building Standards Code; ;{u1;horization from the State Fire 
Marshal shall be.limited to those fire departments or fir~·districts,yvhich maintain a fire-prevention 
bureau staffed by paid personnel. . . . ·· · · · .... 
Pursuant to Health and Safety Code Section 1310~; anfrequirement 6r,order made by any chief 
fire official who is authorized by the State Fire 1\farshal to make fire-prevention inspections of 
state-owned or state occupied buildings, other tha.11state institutions, may be appealed to the State 
Fire Marshal. The State Fire Marshal shall, upon receiving an ~ppeal and subject to the provisions 
of Chapter 5 (commencing ~ith Section 18945) of Part2; 5 ofl)lyision 13 of the Health and Safety 
Code, determine if the requirement Qr(Oi:der made is reasonably consistent with thifire and panic 
safety regulations adopted by the OfficeoffheState Fire Mal"sh,al and building standards relating 
to fire and panic safety published in the Califon1ia ]Juilding Co~e, · 
The Building Official shall have the powertq renderinterpretatiml.s Qfthis code and to adopt and 
enforce rules and supple~en,tal regulationS'.tQ clarify't~e applicatiOD.of.its provisions. Such 
interpretations, rules al):dregufatjons shall be ii:t conforfua:nce 'Yjth tlie· intent and purpose of this 
code. Such rules and tegufations~ d::immonly referre1:f to' as Code }lulings and Administrative 
Bulletins supplemental to this code'sliall not take effe'ct until approved by the Building Inspection 
Commission and signed by the BuiJding Official except in unusual circumstances where the 
Building Offi~ial has, deterlnilled th.~f ther.e i§ an imfi.Ied.iate need to protect the public health and 
safety. When the B~~lding Offlcia(finds that' such. circu}nstances exist, the Building 
Officia.l Jii~y order imm~diate enforcement of a'par*ular rule or regulation. The Building Official 
shall arr;i'nge for a subscripticm service to such rules and regulations, the entire cost of which is to 

·be borne byth~ subscribers.< · · · · .• ' . 
NOTE: "Cod~_Rulings" and "Administratiye Bulletins" may be found in the Department's Rules 
and Regulatioll:s .. printed at the bac~ of this code. . 

. ·;;- : , :.._. ·, 

104A.2.2 Deputies."·iJl accordanc~.with prescribed procedures and with the approval of the 
appointing authority, the'buildhigofficial may appoint such number of technical officers and 
inspectors and other employee$ as shall be authorized from time to time. The building official may 
deputize such inspectors or employees as may be necessary to carry out the functions of the code 
enforcement agency. · 

104A.2.3 Right of entry. When it is necessary to make an inspection to enforce the provisions of 
this code or other codes or ordinances, or when the Building Official has reasonable cause to believe 
that there exists in a building or upon a premises a condition that is contrary to or in violation of 
this code or other codes or ordinances that makes the building or premises unsafe, dangerous or 
hazardous, the Building Official may enter the building or premises at reasonable times to inspect 
or to perform the duties imposed by this code or other codes or ordinances, provided that if such 
building or premises be occupied that credentials be presented to the occupant and entry requested. 
If such building or premises be unoccupied, the Building Official shall first make a reasonable 
effort to locate the owner or other person having charge or control of the building or premises and 
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request entry. If entry is refused, the Building Official shall have recourse to the remedies provided 
by law to secure entry. 

104A.2.4 Stop orders. 

(a) Whenever any work is being done contrary to the provisions of this code, or other 
pertinent laws or ordinances implemented through the enforcementofthis code, the 
building official may order the work stopped by notic". in writing served on any 
persons engaged in the doing or causing such work to be done, and any such persons 
shall forthwith stop such work until authorized byt~ebuilding official to proceed 
with the work. · . · 

(b) If the building official determines that a project 'iias a hi.Story of repeated violations 
of this code or other pertinent laws or ordinan~es implemented tlirpugh the enforcement of 
this code, the building·official may stop all :vv'ork on the project until all the code violations 
have been fully investigated and resolved. The director of any department with permitting 
authority for the project, including but not limitec!, to the. Director of Pu~lic Works and the 
Director of Planning, may requestJhe building offltia.Lto Stop all work ori t~e project 
pending an investigation and resol~ti9nof the codev(ofatfons at issue. 

;. '. .. ,: . ~- . 
:_ ~ .. . :;.. .., ,-, 

104A.2.5 Occupancy violations. Wheneve~;any bhHdi)1g, str~ttur~, property or portion thereof 
regulated by this code is bei~g used contrary to the pr:ovisions ofthis code or the code in effect at 
the time the use was comt)leJ1ced,Jhe Buildirlg Official:may,order such·,use discontinued and the 
building, structure, propertY or pprj;ion thereof~' :vacilt~d by nofo;e served on any person involved in 
said use or causing suc4 use to be cO'P:tinued. Suchp~'rson shalidi§contimie the use within the time 
prescribed by the Building ()fficial after receipt o(such notice to make the building, structure, 
property or portion thereof; colllply,)'Viththe requh:einents of this code; provided, however, that in 
the event Qf'~n~n,~af,e b.uildiU:g,str:uctllre ~r,propertythe provisions of Section 102A shall apply. 

'.···,, 

104A.2.6·T,iability. The'Building Official charged'\ylth the enforcement of this code, acting in good 
faith and without malice intµ'e1discharge.ofthe duties required by this code or other pertinent law 
or ordinance shall not thereby ~e rendered'p~rsonally liable for damages that may accrue to 
persons or property as a result c:i,f~n act or by reason of an act or omission in the discharge of such 
duties. A suit brought against theJJhilding official or employee because of such act or omission 
performed by the building official ~r employee in the enforcement of any provision of such codes or 
other pertinent laws oFotdinances;implemented through the enforcement of this code or enforced 
by the code enforcement agency s11an be defended by this jurisdiction until final termination of 
such proceedings, and any jucl.gment resulting therefrom shall be assumed by this jurisdiction. 
This code shall not be construed to relieve from or lessen the responsibility of any person owning, 
operating or controlling any building or structure for any damages to persons or property caused 
by defects, nor shall the code enforcement agency or its parent jurisdiction be held as assuming any 
such liability by reason of the inspections authorized by this code or any permits or certificates 
issued under this code. 

104A.2.7 Modifications.· When there are practical difficulties involved in carrying out the 
provisions of this code, the building official may grant modifications for individual cases. The 
building 
official shall first find that a special individual reason makes the strict letter of this code impractical 
and that the modifications are in conformance with the intent and purpose of this code and that 
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such modifications does not lessen any fire-protection requirements or any degree of structural 
integrity. The details of any action granting modifications shall be recorded and entered in the files 
of the code enforcement agency. 

104A.2.7.1 Local equivalencies. Due to unique topographical conditions in the City and County of 
San Francisco, including but not limited to the City's built environment .and historic pattern of 
development, equivalencies to certain code requirements have been developed by the Department 
and are approved on an individual basis if specific conditions are met. Wherever in this code a 
reference to Local Equivalency is made, details of the equivalency to the specific code requirement 
may be found in the Department's Rules and Regulations printe~·id the back of this code. 

104A.2.8 Alternate materials, design, and methods of construdi()n. The provisions of this code are 
not intended to prevent the use of any material, alternate d~sign pr method of construction not 
specifically prescribed by this code, provided any altern,ate has heel!; approved and its use 
authorized by the building official. ..... :' .'· · C ·· .. 

The building official may approve any such alternate, provided the building official finds 
that the proposed design is satisfactory and cmrtplies with the provisions of this code and that the 
material, method or work offered is, for the purpose iQ.tended, at least the equiva,ent of that 
prescribed in this code in suitability, strength, effectiv~ness, fire resistance, durability, safety and 
sanitation. ,:·;··· .. ,.·:>.:..~.· ·:~, ··+. · .. '··.:.·,.:, __ ... ;··.; · ~-, 

The building official shall requfr~ thats~fficient evidence or proof be submitted to · 
substantiate any claims that may be m~de· ~~g~rding its use. The details of any action granting 
approval of an alternate shall be recorded ·al,ld entered in the files of the code enforcement agency. 

••'f --~·., 
•' ·. ~-. .. -·. . . . . ·. 

104A.2.8.l Alternate fo,tnfaterlals;.design, t~sts and m.etlibds of.construction. Subject to other 
provisions of law, alterations, rep~lrs, replacemen,ts; occupancy, ,use and maintenance provisions, 
and moved buildings ar.e,referenced}n the State Ifousing Law, Health and Safety Code, Sections 
17912, 17920.3, 17922 ( c); 1.7922.3, yi95~.8 and 17958.9 and California Code of Regulations, Title 
25, Chapter.lcqmlll~ncing 'wi.thS~~tion) .. H~~lth ~nd :~)afety Code Sections 17958.8 and 17958.9 
are repeat~~ he&fo ~royide clari~.'and reacfas. fQllows~ 

·,\ __ ·:··· 

·~~ction 17958.8. Local ordinanc.es or regulations governing alterations and repair of 
existing btt·\!dings shall permit t}ie repla~elllent, retention, and extension of original materials and 
the use of original methods of C.()nstruction for any building or accessory structure subject to this 
part, including a hotel, lodging ho~se, motel, apartment house, or dwelling, or portions thereof, as 
long as the portioitofthe buildingihd structure subject to the replacement, retention, or extension 
of original materials'andthe use'oforiginal methods of construction complies with the building 
code provisions governingthaf P'ortion of the building or accessory structure at the time of 
construction, and the other.~ufesand regulations of the departmentor alternative local standards 
governing that portion at the time of its construction and adopted pursuant to Section 13143.2 and 
the building or accessory structure does not become or continue to be a substandard building. 

Section 17958.9. Local ordinances or regulations governing the moving of apartment houses 
and dwellings shall, after July 1, 1978, permit the retention of existing materials and methods of 
construction so long as the apartment house or dwelling complies with the building standards for 
foundation applicable to new construction, and does not become or continue to be a substandard 
building. 

104A.2.8.2 Reserved 
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104A.2.8.3 Approval and evaluation of materials or systems, methods and types of construction, 
fabricators, and testing or plan review agencies. General. This section is applicable to evaluations 
conducted and to approvals granted by the Department, for use in San Francisco, for alternate 
materials not covered in this code; for plant fabrications of building components which normally 
require special inspection; for testing or plan review agencies; for evaluation of materials, product 
methods and types of construction. 

Any approval shall be void if, after approval, the design or nature of the device or material, 
the method of construction, the quality control program, or the capabilities of the agency, are found 
to deviate in any way from that represented to the Department or, the conditions of approval, 
without first obtaining written authorization from the Building Official. 

Any approval may be suspended or revoked if the Building Official finds the approved 
device or material, method of construction, or quality contfolpiogram does not meet the 
requirements of Sections 104A.2.8 or 1701 to such an ext~nt thafthe approval should not have been 
granted. See Section HOA, Table lA-J - Product Approvals - for 'applicable fees. The fees specified 
are application fees and are not refundable regardJess,ofwhether the 'action taken is an approval or 
a denial or whether a subsequent request for hearing by the Board of Examiners is filed, except for 
the case where an application was filed at the request or on the advice oftll~Department for 
situations which subsequently are determined to notrequire aµ approval. l ·. 

Each approval .shall become nµll and void unless· renew~d Within the speci~e(} period. 

104A.2.9 Tests. Whenever there is instirfi~i~ntevidence ofCompliance With any of the provisions of 
this code or evidence that any materialOJ"CO~str11c!fon does nofco.nform to the requirements of this 
code, the building official may require tests ~s proofof compliancet{) be made at no expense to this 
jurisdiction - ·.·' . :.' · · · . _ · ·, 

Test methods sb,all b~aSspecified by.this codeorby"otb,e!" recognized test standards. If 
there are no recognized,and accepte~.test meth<)ds for.the propo~ed alternate, the building official 
shall determine test pfocedures. ,'' · .. · ... · · · 

All tests shall be m~de by am approved agell:cy. Reports of such tests shall be retained by the 
building official,for t~e perioc(r~q~ir.c!(for t!J.e ret~:nJio~ of public records. 

104A.2.10 :cooperationofotherof~cials andofflcer~. The building official may request, and shall. 
receive; the assistance and-cooperatfoli of other officials of this jurisdiction so far as is required in 
the dischirge .of the duties req~ired by·tbis. code or other pertinent law or ordinance. 

~-' .. 

104A.2.11 Codeievisions. The B~ilding Official shall transmit to the Building Inspection 
Commission, at irit~rvals not excee.ding three years, recommendations for changes to this code, 
based on studies of the following:' ·; ' · 

1. Requests.ofthe~Board of Examiners for modifications from the code, and for 
approvals of alternate mai:e~ia.!s; alternate designs and methods of construction. 

2. Code changes'recommended by the Board of Examiners. 
3. Code changes recommended by the Code Advisory Committee or other bodies 

subordinate to the Building Inspection Commission. 
4. Results obtained and problems encountered in legal actions taken to correct code 

violations. 
5. Changes or improvements in materials, methods of construction or design, and 

changes proposed by interested persons. 
6. Investigations of fire and structural damage to buildings, and of determination of 

unsatisfactory building performance. 
7. Periodic changes to the California Building Code and other State regulations which 

may affect this code. 
8: Administrative Bulletins and Code Rulings currently in effect. 
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9. Violations of the code found on inspections or investigations. 

104A.3 Service of notices. 

104A.3.1 Notices sent. Whenever a notice is required to be given under this code, unless different 
provisions are otherwise specifically made, such notice may be given either by personal delivery to 
the person to be notified or by deposit in the United States mail in a sealed envelope, postage 
prepaid, addressed to the person to be notified at such 
person's last known business or.residence address. Service by mail shall be deemed to be have been 
completed at the time of deposit in the United States mail. ··· · 

104A.3.2 Proof of notice. Proof of giving any notice may be i:iiaqe by the certificate of any officer 
or employee of the City and County of San Francisco or )?y affid~vit of any person over the age of 
eighteen years, which shows service in conformity witfy the San Fta~c~co Municipal Code or other 
provisions or law applicable to the subject matte.r con<:erned. · :, ' 

104A.4 Code enforcement and rehabilitation fnn.d .• 

104A.4.1 Establishment. There is herepy establish~clifithe Trea§ury of the Cify,and, County of 
San Francisco a special fund to be kQdvyn•and designatedhsthe Code Enforcement and 
Rehabilitation Fund, into which shall be·d'.eposi~.ed all funds' allocated by the State Controller from 
the Local Agency Code Enforcement and Rehabilita.tion Fund; '· · 

. ·: ,_;: 

104A.4.2 Use of funds. 'l'h.e ('.ode Enforceri1ent and Rehibilitation Fm1d shall be used exclusively 
to defray costs incurred hi tlie enforcement oflo~al_c()de. proyisions maildated by State law. 

··-; .... "/ ~·-~-1 ' 
104A.5 Building Inspe~tion Fund. Ali fees colle~tedpursuant to this code shall be deposited into 
the Building Inspection Fund establishe(lby the City Controller pursuant to Section 10.117-78 of 
the San Francisco Administrative Cod,e.ThisJund sha.'1. be used by the Department, subject to the 
approvalofth~BuiJdmg Inspe~tionColiltilissihn,. to defray costs incurred for, but not limited to, 
personri.el,'su'pplies, ~ndequipmentJised in evalll.ati:llg,the applications, maintaining files and 
records, andJor disseminatfug information, reviewing plans and making inspections to determine 
compliance cvv,it.h the conditions' of approva,is. Any charges established by the Building Official or 
the Building Inspection Commission for cop~~s of approvals, publications or other Department 
records shall be,depo.sited into this'fund. · 

· 104A.6 Multiple La~~~ages in ~~fices 
·-· ... . .... :• 
. - -·- ', ~ ,, ... ,,_ 

104A.6.1 Definitions. Fo/tlle ~u;poses of this section, the following definitions shall apply: 
DEDICATED TELEPHONE NUMBER means a telephone number for a recorded message 

in a language of limited English proficient residents. The recorded message shall advise callers as to 
what information they should leave on the message machine so that the Department may return the 
call with information about the notice in the requested language. 

LANGUAGE OF LIMITED ENGLISH PROFICIENT RESIDENTS means each of the two 
languages other than English spoken most commonly by San Francisco residents of English 
proficiency as determined by the Planning Department based on its annual review of United States 
census and other data as required by San Fqmcisco Administrative Code Section 91.2(j). 

104A.6.2 Applicability of multiple language requirement. The requirements of Section 104A.6.3 
shall apply to the following notices: 

1. Notices required by Section 103A.3.3 that are mailed or personally served. 
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2. Notices required by Section 106A.3.2.2.1. 
3. Notices required by Section 106A.3.2.3. 
4. Notices required by Section 106A.4.6, Subsection 2. 
5. · ·Notices required by Section 106A.4.6, Subsection 3. 

! 
/ 

/ 

6. Notices required by San Francisco Existing Building Code Section 3426.3.2 328.3.2. 
7. Any other notices required by the Building Code to be mailed or personally served 

to property owners or occupants adjacent to or near a property for which Building Department 
development approval is sought. 

104A.6.3 Multiple language statement in notices. The Buildingpepartment shall prepare a cover 
sheet as specified below and include it with each notice of the type· listed in Section 104A.6.2 that is 
mailed or personally served. For posted notices listed in Sectio.n ;!04A.6.2, the Department shall 
post · . ,_. <.: _ "'"· 
the cover sheet next to the posted notice. The cover sh~et shall coilt?,in.fhe following statement, 
printed in each language of limited English proficient residents and, fo'the extent available 
Department resources allow, such other language~tliat the Department determines desirable, with 
the name of the language in which the statement is ~ade, the time period i'or ·a. decision on the 
matter and the dedicated telephone number for the Ianguage of tbe statement inserted in t~e 
appropriate blank spaces: , -, ' .. <· ·.· . .. 
"The attached notice is provided undei'the.:Building Code)fc6ncerns property localed at the 
address shown on the attached notice:·kliea'ring may occur,~ right to request review may expire or 
a development approval may become final uhles~'appealed within[insert days until a hearing or 
deadline for requesting review or appealing? decisiori] . .To obtaiil jnformation about this notice in 
[insert name oflanguage]pt:e.ase call [insert dedicated telep~one nulllJ.:>e,r]. Please be advised that 
the Building DepartmeQ.twili require at least one business day tQ respond to any call. Provision of 
information in [inserfit~me oflangl\age] is prnvided'as 'a se..Vice,lJy the Building Department and 
does not grant any additio;iial rights ,()r extend anytime limits provided by applicable law." 

The Department shallmaintai~ a dedicated telephone number for each language of limited 
English proficie,ntre~idents>::fhe l)epar.tmen! shall place a return telephone call by the end of the 
following bush1ess-(!.ayto each pers'on who leaves a mes~age concerning a neighborhood notice at a 
dedicateJtelephone number and;iwnen the calletjs i;eached, prov:ide information to the caller 
about the,'notice in the language spi:>ken by the calier~ 

(Amend~dby<;>rd. 59-16, File N~~t51081, Ai>p,.C4/27/2016, Eff. 5/27/2016) 

SECTION 105A.::.:.BOARDS, COMMISSIONS AND COMMITTEES 
'·· ~::-,,.·:·.:··. ,,. --~',··~ 'f 

.1· 

105A.1 Board of Examiners .. : t " 

105A.1.1 Establishment. There is hereby created a Board of Examiners who are qualified by 
experience and training to pass upon matters pertaining to building design and construction. The 
functions of the Board of Examiners shall be: 

105A.l.1.1 To determine whether specific new materials, new methods and types of construction 
comply with the standards of safety established by this code, and to recommend the approval or 
disapproval of such new materials, new methods and types of construction. 

105A.1.1.2 To determine whether variances from the requirements of this code should be approved 
.for specific cases where new materials, new methods and types of construction are not involved, and 
where the enforcement of compliance therewith would result in unreasonable hardship. 
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105A.1.1.3 To recommend to the Building Official reasonable interpretations of the provisions of 
this code. 

105A.1.1.4 To hear appeals from any Abatement Order of the 13uilding Official involving 
construction· methods, assemblies or materials or where safety is involved. 
A copy of the findings of the Board of Examiners shall be forwarded to the Abatement Appeals 
Board. 
Matters involving compliance with Chapters 16B and 16C and otb,.er related structural provisions 
of this code regulating the strengthening of unreinforced masonf)(hearing wall buildings shall be 
heard by the Board of Examiners as provided in Section 105A.1;'. ) 

105A.1.2 Definition. The term "standard of safety/' as .tised in this section, shall mean the general 
degree of safety conforming to the provisions of this.co~e as required}o safeguard life or limb, 
health and public welfare. · ··· ··· · 

105A.1.3 Intent. It is the intent of this section that new materials, new methods and types of 
construction whi~h do not comply with the standards, of safety ~t~blished by th.is code shall in no 
event be approved; but that the requh.:ements of this code, otheftilan those involVing such 
standards of safety, may be modified or waived under the¥ircufustances set forth in this section . 

... · .. ,· __ ;,--' '·- ·:.: 

105A.1.4 M~mbership. The Board of Ex;:t~iners sh,all consistofl3 members, which shall include 
one plumbing member and one electricallm~mber; who shall serveo11ly when cases related to 
plum bing or electrical code issues are being¥onsidere4,' a~cJ. pne high~rise sprinkler member who 
shall serve only when cises related to high-risesprinklel'iss'ues a.re being considered, and three 
seismic improvement 1nembers who sh,all serve onlywhen cases related to San Francisco Existing 
Building Code Chapter:M:B 4D seis01ic retrofit Issues are being considered. All members are to be 
appointed by the Building Iiispecti9n Commission and shall serve at the Building Inspection 
Commission.~s pleas°'re for a tb.re_e~y~aJ."tetm, or u~tiJa successor is appointed. The present 
members sliallbe c(>ntinued in offi~e until the e;x:piratio-.9. of their terms. 
In the event a vacancfoccurs duri~g .the term' of office of any member of the Board of Examiners, a 
new appointment shall beiµade in ~'manner similar 'to that described herein for new members. 
The membership shall consist of: ......•. · ... 

1. ·O:'A registered strqctural e1i:gineer. 
2. \'\, registered mechanical engineer. 
3. A 're,gistered elecfri#al engineer.· 
4. A registered fire.p~otection engineer. 
5. A licens.ed g~n~ralcontractor. 
6. A licensed arcb.itect. 
7. A building trades representative. 
8. As the plumbing member, a licensed plumbing contractor. 
9. As the electrical member, a licensed electrical contractor. 
10. As a high-rise sprinkler member, one building owner representative. 
11. As a Seismic Improvement member, one tenant also a licensed or registered 

architect, civil or structural engineer. 
12. As a Seismic Improvement member, one property owner also a licensed or 

registered architect, civil or structural engineer. 
13. As a Seismic Improvement member, one registered structural engineer specializing 

in seismic improvement. 
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The ternis "registered" and "licensed" shall be understood to mean by the State of California. The 
Building Inspection Commission shall make such appointments after giving careful consideration to 
nominations made by tecJmical associations and general contractor organizations including the 
Consulting Engineers Association of California, the Structural Engineers Association of Northern 
California, the San Francisco District of the Associated General Contractors of California, the 
Plumbing and Mechanical Cooling Contractors of San Francisco, the San Francisco Electrical 
Contractors Association, the San Francisco Chapter of the American Institute of Architects, and 
the San Francisco Building Trades Council. Each member of the Board of Examiners shall receive 
compensation of $125 per meeting attended. 

The following shall constitute ex officio members of the ~oard of Examiners, without vote 
and without compensation: The Building Official, who shall act~s Secretary of the Board of 
Examiners, and the Fire Marshal. , .. < 

In the event a member cannot attend meetings oftb~B~~r'd. of Examiners for a period of 
three or more consecutive meetings due to illness, work.away froiliSan Francisco, or any other 
valid reason, the Building Inspection Commission 61.a'y ~ppoint an alfotnate member representing 
the same profession or trade as the absent member and meeting the same registration or licensing 
requirements as the absent member. The appointlll~nt of such alternate need not require 
solicitation of nominees from the respective organizjtions. The alternate shall.serve on the Board of 
Examiners until the return of the absent member or until .the rxpfration of the 'absent meniber's 
term, whichever comes first. The conipensation indicated ill ~~ction 4 above shall he paid the 
alternate member for each meetings attend:ecLThe alternate member shall, during the time of 
service on the Board of Examiners, have:~IJ the rights, duties;'ind privileges ofa duly appointed 
member of the Board of Examiners. '., · · ·. 

105A.1.5 Board of Exaininer~'sauthority with' respeetfo a~plicatiotis'f or approval of materials, 
methods and types ofcOristruction.; Where ap'plicaHoii has beeD.'ni;ide to the Building Official to 
approve new materials,·~ew methods.~nd types o~eo~struction ~hich the applicant believes meet 
the standards of safety set by this code; and where the approval of such application has been denied 
by the Building Official, the Btiard1of;Il::X:aininers shaUhave authority, at the request of the 
applicant,'.to determine whethe~·~ud1 mate~ialSj methQds and types of construction comply 
therewith~ ' · · ·" · .. ·. ··· 

' .. - ··r r ·-~ 

105A.t.s.i: Th~ Board of Exanliners shall adopt rules and specifications for examining and testing 
proposed mater~als and methods !)f constru~!ion. A copy of such rules and specifications shall be 
furnished to the'a~pl~cant. .. · 

105A.1.5.2 The applicant shall cause to be made, at the applicant's expense, all reasonable tests and 
examinations required by.th~.Jloa,i'd of Examiners to substantiate the applicant's claims that any 
proposed new materials, new'IQ.ethods and types of construction comply with the standards of 
safety established by this code-. 

105A.1.5.3 The Board of Examiners shall have power to call upon such experts as it deems 
necessary to consider and report upon the technical matters concernjng such application. The 
engagement of the services of such experts shall be with the consent of and at the expense ·of the · 
applicant, and the Board of Examiners shall have power to require security for the payment of such 
expense. Such expense shall be in addition to the required filing fees as set forth in Section 110A, 
Table 1A-K - Penalties, Hearings, Code Enforcement Assessments. Any official or employee of the 
City and County of San Francisco called upon by the Board of Examiners shall serve without 
compensation beyond their normal salary. 
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105A.1.5.4 The Board of Examiners shall certify the results of examinations and tests, together 
with its recommendation on the application, to the Building Official. If the Board of Examiners 
recommends approval, the Building Official shall thereupon approve the materials or methods of 
constru~tion. The Board of Examiners shall have power to attach such conditions to its 
recommendations as it deems necessary in the interest of public safety, and the Building Official's 
approval shall be granted subject to such conditions. 

105A.1.6 Board of Examiners' authority with respect to applications for variances from code 
requirements. Where new materials, new methods and types of construction are not involved, the 
Board of Examiners shall have authority to consider the applicaticm for a permit, the approval of 
which would require a variance from the provisions ofthis code.' 
If the Board of Examiners finds that such variance will nottesult in a condition less safe and less 
desirable from the viewpoint of public welfare than woqld result from the enforcement of 
compliance with such provisions, it shall recommemlt() the BuildingQfficial the approval of such 
permit. Upon receipt of such recommendation, th.~ Building Official shall approve such per.mit. The 
Board of Examiners may attach to such recomitje11dations any conditionswhich public safety and 
welfare may require, and the Building Official in ~pproving such permit sliallincorporate such 
conditions therein. 

105A.1. 7 Application for consideratio~'by Board of Ei~.rifoeh:' All applications dthe Board of 
Examiners shall be made in writing and ~hall be filed with the Secretary of the Board of Examiners. 
The Board of Examiners shall act upo~1 e~cb.'a'J:>plication without unreasonable or unnecessary 
delay. See Section HOA, Table lA-K-P~ri.a~ties,~il~ar~ngs, Code Enforcement Assessments - for 
applicable fee. '... , . . · , 

105A.l.8 Procedure/T~~·~~~~dcifExaminers_shall'e;tablish r~~sonable rules and regulations for 
. its own procedures not iiiconsistentJvith the provisions of this code and the Charter of the City and 
County of San Francisco;Tlie Boarcf of:Examiners~ by a majority vote, shall choose its officers, 
which shall consist of the PtesldentartdVlce-Presideiit. 

105A.~~9· Meetings. Meetings oftbe' Board of E:X:aminers shall be held at the call of the Secretary of 
the Boar,d of Examiners an.d at sucil;times and places as the Board of Examiners may determine. 
All meetings of the Board ofEx:iminers shall be public meetings. · 

; .. ; 

105A.t.io QurirU:lll, Four members of the Board of Examiners shall constitute a quorum, and 
action of the Board;ofExaminers'sJiall require the affirmative votes of not less than three members. 
No member of the Board ofExamiiJ.~rs shall pass upon any question in which the member, or any 
corporation in which the'.~e1llb~f is a shareholder or holds an interest. 

lOSA.1.11 Decisions by resolution. Every decision and recommendation of the Board of Examiners 
shall be by resolution filed with the Building Official. A copy shall be mailed to the applicant. A 
copy shall also be sent to other interested bureaus or departments charged with the enforcement of 
this code. The Board of Examiners shall arrange for a subscription service to its agenda and 
decisions, the entire cost of which shall be borne by the subscribers. 

105A.1.12 Record of meetings. The Board of Examiners shall maintain a tape recording of each 
meeting. Upon request, these tape recordings shall be made available for duplication by 
independent agencies with proper security afforded as determined by the Building Official. All 
costs of duplication shall be borne by the party requesting duplication. 

lOSA.2 Abatement Appeals Board. 
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lOSA.2.1 Establishment. There is hereby established an Abatement Appeals Board, consisting of 
the seven members of the Building Inspection Commission, to pass upon matters pertaining to 
housing, building and construction. 

lOSA.2.2 Membership. Members of the Abatement Appeals Board shall be the Building Inspection 
Commission who are appointed and serve for the terms as prescribed by the Charter of the City 
and County of San Francisco. The Building Official or designee shall act as Secretary to the 
Abatement Appeals Board. -~ 

lOSA.2.3 Powers. Except for cases involving disabled access, which shall be heard by the Access 
Appeals Commission, the Abatement Appeals Board shall Ila;yejhe power to hear and decide 
appeals from Orders of Abatement after public hearing by fhe B'u'ilding Official of Building 
Inspection, and to hear appeals -regarding- the issuance o{a final billfor assessment of costs 
imposed pursuant to Section 102A upon a showin~ ofsubstantial err~'r bythe Department. Appeals 
for assessment of cost must be filed by the prope"rty owner in writing with the Secretary of the 
Abatement Appeals Board within 15 days ofthe'fil,aiJing of the assessment tlfcost notice. See 
Section HOA, Table 1A-D-Standard Hourly Rates, and Table 1A:K- Penalties;Jiearings, Code 
Enforcement Assessments - for applicl!ble fees. The A~ate.meniAppeals Board m;iy_ uphold, 
modify or reverse such orders, provided jhat the public b(lalth, safety and public welfare are 
secured most nearly in accordance with the intent and purpose.of this code and the San Francisco 
Housing Code. ' , 1 .. · . , ·.·'::'·. 

·· .. ~ 

lOSA.2.4 Procedure. The Abatement Appe~lsBoard ~ha1lestablisii ~e;isonable rules and 
regulations for its own procedures consistenfwith the provision ~f this·code and the Charter of the 
City and County of Saµ,Francisco;·'fb,e Abatement App'eals Bcfarl:I~ by majority vote, shall choose 
its officers which shall' consist of the President andVfce-Presidenl 

lOSA.2.5 Quor~m'. four meO:.beq:o!t~iA.b~temeritAppeals Board shall constitute a quorum. 
Any action, Of the Ab~te1nent Appe:als Board shaltrequire the concurrence of four members. No 
memb~r o.( the Abatein~nt Appeals: Board shall 'pa:~s.,upon any case in which the member, or any 
corporatitmJn which the member is'a shareholder/or holds an interest. 

·: ,.,. .. .. , ' ...... . 

lOSA.2.6 Hea;ings. All hearings Qf the Abatement Appeals Board shall be public hearings. Within 
10 days after theJillng of an app~al, the Abatement Appeals Board shall fix the time and place for a 
hearing, which shalrnot be more than 30 days after the date of filing. The notice of the hearing of 
such appeal shall be.posted in a.cott~picuous place upon the property that is the subject of the 
appeal and shall be serve~UpQnthe appellant and transmitted to the Building Official of Building 
Inspection at least 10 daysprio'rfo the date set for the hearing. Once an appeal is filed, the order of 
the Building Official shall b~ stayed until a decision is rendered. 

For good cause shown, one continuance of a hearing may be granted by the Abatement 
Appeals Board; such continuance shall not exceed 60 days. 

lOSA.2.7 Reheari11g. The Abatement Appeals Board may rehear an appeal upon which a decision 
has been rendered, provided a request for a rehearing has been made in writing within 10 days of 
the date of issuance of the decision. 

lOSA.2.8 Findings and decisions. The Abatement Appeals Board shall issue its findings and 
decisions no later than 10 days after the conclusion of the hearing. Such findings and decisions shall 
within five days thereafter be posted in a conspicuous place upon the.property that is the subject of 
the appeal, served on the appellant, and transmitted to the Building Official. 
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105A.2.8.1. Failure of appellant to appear. In the event the appellant fails to appear at the hearing 
or if the Abatement Appeals Board fails to issue its findings and decisions within the time set forth 
above, or denies the appeal, the order of the Building Official shall be immediately effective from 
the date the order was issued; however the time that the matter was under appeal shall not be 
counted toward the time set in the order for compliance. 

EXCEPTION: Except in cases of lack of quorum, failure of the Abatement Appeals Board 
to meet any of the time periods specified herein shall result in the Building Official's order taking 
effect immediately. 

105A.2.8.2 Life-safety hazards. In any appeal of a decision where the Abatement Appeals Board 
finds that there exists in, on, or near any building, structure. or property, any condition constituting 
a serious and imminent hazard to the life, health, or saf~fy ofanfperson, structure, or property, 
any decision of the Abatement Appeals Board modify~ng the order Qft)J.e Building Official shall 
provide for immediate protection of the public, and.that' work to corre_cteach such hazard. 
commence within 30 days and be completed w~tliin90 days after service of such decision. With 
respect to violations which are not found by th~;A.b~tement Appeals Board to constitute a serious 
and imminent hazard, any decision of the Abatenie1Jt.J\ppeals B()ard modifyingthe order of the 
Building Official shall provide that th.e work to repair such :violations commence Within 60 days 
and be completed within a reasonabl~t~e? not to exceed 1SD1onths. · · · 

105A.2.8.3 Moratorium - financial hardsb.ip>Jrt a_ny case ~f extreme financial hardship, the 
Abatement Appeals Board may grant a moratorhiin.fo correct.conditions which are not serious and 
imminent hazards. Such a J11qratorium shall be granted; only to an o.W.1:ier occupant of a single- or 
two-family dwelling where aHsuch, serious and imminent hafards, as"found by the Building. 
Official, have been corrected. The de<:ision or°the Abateillenf Appe_als Board in any case in which a 
moratorium is granted shall contain' the duratiori.ofthe moratorium and the conditions for its 
termination. A copy of the decision granting a moratorium shall be recorded in the Assessor-
Recorder's Office. . . · · ., ·· .· . · 

... 
.. .,. 

105A.2~8)f·Morato~1Um,~displac~rq'ent. No~tthst#[lding the provisions of this code and the San 
Francisco. IIousing Code,<theAbatement Appeals Board, upon the written appeal of any person, 
may grant'a m9ratorium from'enforcement of an order of the Building Official made pursuant to 
Section 102Ain order to prevent d~splacem~i,.t of low and moderate income persons from 
affordable housing, if the Board .firids that:··' 

1. The'~uilding OffiCia_l's order from which the appeal is taken was issued after April 
1,1986;and 

2. The propertyiS; a 9roup R, Division 1 building as defined in this code; and 
3. The building wai constructed prior to January 1, 1956; and 
4. The conditioll.'does not constitute a serious and imminent hazard or a life hazard as 

defined in Section 213 of this code; and 
5. The condition does not violate the Fire Code or any code other than this code and 

the San Francisco Housing Code; and 
6. The condition does not affect adequate egress from the building; and 
7. The condition does not endanger the life, limb, health, property, safety, or welfare of 

the public or the occupants of the building; and 
8. Fifty percent or more of the households living in the building are paying annual rent 

equal to or less than 30 percent of the annual rent oflow and moderate income as determined in 
Section 104A.4 of the Building Code; and 

9. The abatement of the condition will have a reasonable probability of resulting in the 
displacement of occupants who are of low and moderate income as defined above. 
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105A.2.8.5 Findings. The Board shall serve the Building Official, the property owner, and the 
person requesting the moratorium if other than the property owner, by sending a copy of its 
findings and decision by certified mail to such persons at their last known address. A copy of the 
findings and the decision granting a moratorium shall be recorded in the Assessor-Recorder's 
Office. 

105A.2.8.6 Term of moratorium. The maximum term of the moratorium shall be 10 years from 
the date that the Board's findings and decision are served on the B,uilding Official. At any time 
during the term of a moratorium under this section, any person 'inay request that the Abatement 
Appeals Board extend the moratorium for one or more five-yea)," periods by filing a written request 
with the Secretary of the Board. The Board shall hold a heiiringon the request and shall issue 
separate findings and decisions regarding each _request f~r~n-extens~on. The findings must address 
the nine criteria listed in this section. Any request foJ: an extension of.the moratorium shall be 
subject to the notice and hearing procedures of this section. . 

'.· ... 

105A.2.8.7 Rescission of moratorium. At any tifutjduring the term ofa mtitatorium, any person, 
including the Building Official, may request that the,AbatementAppeals Board, rescind the 
moratorium by filing a written requestwith the Board;. TheBo;.ta shall hold a hiaring on the 
request and issue separate findings and1 dee,jsions regarding ea di such request for a·r'escission. Any 
request for a rescission of the moratoriu:rh shall be subjecttothe notice and hearing procedures of 
this section. · ·. ' · .. · . .. .. . . 

105A.2.8.8 Violations lis_tt!d.:Th~ moratorfoPi shall apply~nly to those •. code violations expressly 
listed therein. All other,violatio.Ils,which existand are ~ofso li~t~d in the findings and decisions 
granting the moratorl~i# shall be a~a,ted in acc?r4a~ice'with Secti~n 102A. 

105A.2.s;9 Duration. On~e the Bo.:iril?s. order granting a moratorium is issued, the building is no 
longer considereda.nuisan~eoi:.as'-ul>st~ndard building for the duration of the moratorium with 
respect to (hose cod:·e;yiolatio~'s ~xp:re~sly ltst~d ~n the BQard's findings and decisions. 

105A.i9_ 'Failure to co~ply.• Upon:;he failure o;·ahy owner to comply with the order of the 
Building 'Official or the Abat~ment Appeals Board, the matter shall be referred within five days to 
the City Att6r~ey's Office for appropriate Jegal action. 

',. ·.... - ; ;., 
'\:' 

105A.2.10 Compe~~ation. The m~illbers of the Abatement Appeals Board shall serve without 
compensation. ''! ·· · '' ''" 

.............. '.,, :·: .. :· 
105A.3 Access Appeals Co~m}ssion. 

105A.3.1 Establishment; composition; purpose. Pursuant to the provisions of Section 19957.5 of 
the Health and Safety Code of the State of California, there is hereby established an Appeals Board 
to be known as the Access Appeals Commission composed of five members to hear written appeals 
brought by any person regarding action taken by the Department in the enforcement of the 
requirements of Part 5.5 (commencing with Section 19955), Division 13 of the Health and Safety · 
Code of the State of California, including the exceptions contained in Section 19957 thereof, as well 
as action taken by the Department in the enforcement of the disabled access and adaptability 
provisions of this code. 

105A.3.2 Appointments; qualifications; terms; vacancies; compensation. Members of the Access 
Appeals Commission shall be qualified and appointed as follows: 
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1. Two members of the Access Appeals Commission shall be persons with a physical 
disability, two members shall be experienced in construction, and one member shall be a public 
member. All shall be appointed by the Building Inspection Commission and serve at its pleasure. 
The terms shall be staggered and the term of each member shall be four years. Members shall 
continue in office until the expiration of his or her term and until his or her successor is appointed 
and qualified. · 

2. · Upon a vacancy occurring in the membership of the Access Appeals Commission 
and upon the expiration in the term of office of any member, a successor shall be appointed by the 
Building Inspection Commission. When a vacancy occurs for any.reason other than the expiration 
of a term of office, the appointee to fill such vacancy shall holdo'ffice for the unexpired term of his 
or her predecessor. The members of the Access Appeals ComfnissiOn shall be reimbursed at $125 
per meeting attended. The Building Official or his or her d¢signated representative shall act as 
Secretary of the Access Appeals Commission, without VQte and vvifpout additional compensation. 
The Department shall provide necessary staff servic~. t~ the Access A~peals Commission. 

.... . ... 

105A.3.3 Powers and duties; finality. The Acc"ssAp~eals Commissio~ shall conduct hearings on 
written appeals made under Section 105A.3.4 here6f~ In hearing such appeals, the Access Appeals 
Commission may approve or disapprove the Departn:ient's interpretations of Part 5.5, Division 13 
of the Health and Safety Code of the State ofCalifornfa,andofthe

1

disabilityaccessand adaptability 
requirements of this code and actions taken. by the Depa1;tpientfo enforce said requirements and 
abate violations. The Commission shali'afaohiake determiiiations on equivalent facilitation, 
technical infeasibility, unreasonable hardship, extensions of ffme; and such other matters as 
Chapter llD - Mandatory Accessibility Improvements for Buildings with a Place of Public 
Accommodation may require-or authorize>4.ll such approvftls or diSapprovals shall be final and 
conclusive as to the Departtllent;i,n the absenceoffrali~l.orpr~Judicial abuse of discretion. See 
Section llOA, Table lA:.K- Penalti~s, Hearing~~ Co~e1Enforcei:n,~1lt Assessments - for applicable 
fee. · ·· '· · ···· ···· · 

105A.3.4 Form ·ofa,ppeal~a
1

cti«;>n ~~i. A1(appeals t~ th~ Access Appeals Commission shall be made 
in writing ·and.shallhe fil~d with die Secretary of" the A~cess Appeals Commission. The Access 
Appeals Commission shallact upoQ: each appeal Witl)out unreasonable or unnecessary delay. 

. . :·_,- . ·-:~.: .. .. : :. .. . -... , -

105A.3.4.i' Rehearings. Th~ :A'c~ess Ap~eals Commission may rehear an appeal upon w4ich a 
decision has be{inrendered up6nmotion of a.member of the Access Appeals Commission and upon 
the affirmative vqfo of at least three of its members, provided that a request for a rehearing has 
been made in writfogwithin 10 day~ of the date of the decision. See Section llOA, Table 1A-K
Penalties, Hearings, Co~e Enforcement Assessments - for applicable fee. 

··--· -• .. ·'· -

105A.3.5 Procedure. Th~A~¢~ss''A.ppeals Commission shall establish reasonable rules and 
regulations for its own procedure not inconsistent with the provisions of this code and the Charter 
of the City and County of San Francisco. The Access Appeals Commission, by a majority vote, shall 
choose its officers, other than the Secretary. · 

105A.3.6 Meetings. Meetings of the Access Appeals Commission shall be at such times as the 
Access Appeals Commission may determine. All meetings of the Access Appeals Commission shall 
be public meetings. 

105A.3.7 Agenda and record. The Access Appeals Commission shall arrange for the maintenance 
of a record of its agenda, actions and recommendations which shall be available to the public upon 
request for the cost of reproduction. 
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105A.3.8 Decisions by resolution. Every decision and recommendation of the Access Appeals 
Commission shall be by resolution, which shall be retained as part of the Access Appeals 
Commission's official records. A copy shall be mailed to the appellant 

105A.3.9 Waiver offee. An exemption from paying the Access Appeals Commission Filing Fees 
specified in Section HOA, Table lA-K- Penalties, Hearings, Code Enforcement Assessments - may 
be granted upon the appellant's filing with the Department a declaration of indigency under 
penalty of perjury. The declaration shall be made on a form provided by the Department and shall 

· be accompanied by such documentary proof as the Building Official shall require. 
I • '\ 

105A.3.10 Notice to Mayor's Office of Disability. Materials for each matter to be decided by the 
Commission shall be sent to the Mayor's Office ofDisability;'t.9gether with a copy of the meeting 
agenda, at the same time and in the same manner as the maJeriatS and agenda are provided to 
members of the Commission. · · 

:... 

105A.4 Code Advisory Committee .. 

105A.4.1 Establishment. There is hereby created a Code Advisgry Committee consisting of 
seventeen members who are qualified, by experience andtrairi)ttgto pass upon matters pertaining 
to the development and improvemenfofth,e content of this iocle and the San Francisco Housing 
Codes and their related rules and regulations as well as provisions of other parts of the Municipal 
Code that the Building Official and theBuihlinglnspection Ccinunission determines have an impact 
on constructiop. permits. · ' · . . · . 

1 OSA.4.2 Functions. Its fimctfort~ ~hall be: , . , . . , , .. 
1. To reyiew recomrii~.ndations foi- code (!hanges ma<le by the Building Official the 

Building Inspection Ccnrimission pu.fsµant to Section l04A.2.11. · ' 
2. To develop; review aiid r:ecommeil:d.co_de changes to the Building.Official an·d the 

Building Insp~ct,ion; Commissi~n. · .·' ·· ·.' · · 
3/' ,~ Tt:frevihy rules aU:d}egutatioll,s promu)gated by the Building Official and the 

Building lrtspection Commission pursuant to Secti~n-104A.2.1. 
4.; · . To recomlhelld.to theBuilding Official and the Building Inspection Commission, 

within 30.days.after the effectite date ofa' new edition of a code, which existing Section 104A.2 rules 
and regulations)hould remain'in'effect, be~odified or be canceled. 

·., ;;· ;. -. ':_·_ -·~ f-: .,·.· . 
105A.4.3 Membershjp. The Code'A.dvisory Committee shall consist of17 members appointed by 
the Building InspectfonCommissfon to serve at the Building Inspection Commission's pleasure for 
a three-year term or untn.3 ~p~~es~mr is appointed and qualified. · 

. ~, 

105A.4.3.1 Members. In the event that a vacancy occurs during the term of office of any member 
of the Code Advisory Committee, a new member shall be appointed in a manner similar to that 
described herein for new members. The membership shall consist of: 

1. A licensed architect whose practice is primarily in the area of major commercial 
and institutional projects of Type I and II construction. 

2. A licensed architect whose practice is primarily in the area of smaller commercial 
and residential projects of Type III and V construction. 

3. A registered civil engineer whose practice is primarily in the area of major 
commercial and institutional projects of Type I and II construction and who has the authority to 
use the title "Structural Engineer." 
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4. A registered civil engineer whose practice is primarily iil the area of smaller 
commercial and residential projects of Type III and V construction. 

5. A registered mechanical engineer or licensed mechanical contractor. 
6. A registered fire protection engineer who practices in the area of fire protection. 
7. A registered electrical engineer or licensed electrical contractor. 
8. A representative of a licensed general contractor whose work is primarily in the 

area of major commercial and institutional projects of Type I and II construction. 
9. A representative of a licensed general contractor whose work is primarily in the 

area of alterations, remodeling or restoration. . 
10. A representative of a licensed general contractor\yhose work is primarily the 

constructiqn of single- and multifamily residential construction for' its own account. 
11. A commercial property owner or a perso~'~r~CtiFing in the area of property 

management. 
12. 
13. 
14. 

regulations. 

A representative of the general busine~ co~munitY~<. 
A person qualified in the area of historieal preservation. . 
A person, preferably with a disa~il~fy, who is knowledgeable about disability access 

15. Three at-large members who may, bub1eed not,·w~ssess technical skills or 
kn l d .:., _,.,,'-· ./ 

owe ge. .·. · .. , . , : ...... ., _. ., .. 
The terms "registered and "licensed," shall be uD:d~rsiood to mean registeredor licensed by 

the State of California. . 1 : · :>. · :}· · 
The Building Inspection Commis~i~ri-~h~!ln1ake app~inf:nJents after giving careful 

consideration to nominations made by techi1ical associations and other organizations, including the 
San Francisco Chapter ofth~American Ins(Itute of A~chitects, the Structural Engineers 
Association of Northern California, the Society- ()f Fire,Prot~Ction Engineers, the San Francisco 
District of the Associ~t¢~ General C~utractors ofC~Jifornia; Ain~rican Society of Heating, 
Refrigerating and Aii2(onditioning.Eugineers, inc., 'Sheet Metalind Air Conditioning Contractors 
National Association, San FranciscoJJay Area Chapter of the National Association of the 
RemodelingJndustry, National :IJ:lehtiFl.ll~()lltractod-A..ssociation, the Residential Builders 
Associatiob'ors'allFrimcisco, Iiic;:,'the SanFrallcisco CJ;iapter of the Building Owners and 
Managers;,Associatioli of,.Californi~; the San Fr~ndsf:o Chamber of Commerce and the Foundation 
for San Francisco's Architectural Heritage. ··· 

Th¢)ollowing shall constitute ei~fficio members of the Code Advisory Committee without 
vote: The Building Official oftheDepartiii~nt, who shall act as Secretary of the Code Advisory 
Committee, and th~ Fire Marshal.,': . 

105A.4.4 Procedur~:'.::the Code:Aclyisory Committee shall establish reasonable rules for its own 
procedures not inconstst~ntwHh tile provisions of this code and the Charter of the City and County 
of San Francisco. The Code ~clvisory Committee, by a majority vote, shall choose its officers, which 
shall consist of the Chairperson and the Vice- Chairperson. · 

105A.4.4.1 Quorum. A majority of the voting members of the Code Advisory Committee shall 
constitute a quorum. Any action taken by the Code Advisory Committee shall require an 
affirmative vote of not less than a majority of the Code Advisory Committee members p:i;esent and 
voting. No member of the Code Advisory Committee shall pass upon any question in which the 
member, the firm that employs the member or any corporation in which the member is a 
shareholder, holds a financial interest. 

lOSA.4.4.2 Meetings. Meetings of the Code Advisory Committee shall be scheduled at a regular 
place and time but not less than once monthly. The exact time and place shall be established by the 
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Code Advisory Committee in its rules and regulations of procedure. All meetings of the Code 
Advisory Committee shall be open to the public. 

lOSA.4.4.3 Agenda and record. The Code Advisory Committee shall arrange for the maintenance 
of a record of its agenda, actions and recommendations which shall be available to the public upon 
request for the cost of reproduction. 

lOSA.5 Reserved. 

lOSA.6 Structural Advisory Committee. 

lOSA.6.1 Establishment. There is hereby created a three:-rh~ml,}~r Structural Advisory Committee, 
to advise the Building Official on matters pertaining to thedesign~and construction of buildings 
with special features or special design procedures. Upqll request by t4e Building Official, the 
engineer of record for such a project shall demons.tr.?te to the StructuraL~.dvisory Committee how 
the structural concepts, designs, details, erectio,~ lllethod~ and quality control will produce a 
structure that would meet the intent of Section 101,A.2. 

lOSA.6.2 Members. For consideratio11 of each buildi~~-with ~U.ch special featur~s, the Structural 
Advisory Committee shall consist of bl~Il1bers who are knoMedgeable in the structUral engineering 
and construction issues presented by those special features.\ ~embers shall be selected from a list of 
qualified engineers submitted by the StrllctU:ral:tngineers Association ofNorth~rn California and 
approved by the Building Official. One n.leinber shallbe selected by the Building Official, one 
member shall be selected byt!te owner, and the third IiiemJ~er shaii be s.elected jointly. 
Compensation of the sttu:ttUralAdvisory Committee rn'emb~rs shall be by the owner. However, 
when the project for Yv,hich Commit;fee review iS. re,qtiir~d is located in the Edgehill Mountain Slope 
Protection Area, as defin~d.by BuildiJig Code Section 106A.4.1.2 or the Northwest Mt. Sutro Slope 
Protection Area as defined by.Building (:ode Sectfo~l06A.4.1.3 or is subject to Committee review 
pursuant toJheSlope Prote'cti~n.A,:st,J~uAdh1g CodeJ;ie~tion 106A.4.1.4.5, (a) the Committee shall 
consist of,a strii.duralengineer, a 'geologist ancf ~ geotecJmical engineer; (b) the Committee shall 
consult'\vith: an architect, who shall pe a voting meri:l.ber of the Committee; ( c) the selection of the 
Commitfoe1nembers shall·b,.e as follows: one member shall be selected jointly by the Building 
Official andih~ Director o{Public Works; one member shall be selected solely by the Building 
Official and on~ member shall b~ selected by the Building Official and the owner from 
recommendations made by interested persoll's, including but not limited to residents of the · 
neighborhood surroqnding the pr6ject location; and (d) to the extent feasible, the Committee 
members should be s~lected froma.iist submitted by the Structural Engineers Association of 
Northern California. •·. .·, ·. 1/ .'c, ·· 

...... •,., .. ,,. 

\- .. := 
·-·· . "/ 

lOSA.6.3 Report. The Structural Advisory Committee shall submit to the Buildmg Official a 
written report which shall include professional opinions concerning, but not limited to, the 
following: 

1. The validity and appropriateness of the structural design concepts and criteria. 
2. An evaluation of the structural design of the building or structure to determine its 

capability to perform satisfactorily beyond the elastic stresses stipulated by the code, with 
sufficient redundancy to accommodate overloads or failures of specific structural components. 

3. The constructability of proposed structural details and erection methods. 
4. The sufficiency of the proposed inspection, testing and monitoring to be provided 

during prior to and during construction. 

lOSA. 7 Reserved 
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lOSA.8. Appellate authority of the Building Inspection Commission. The appellate authority of the 
Building Inspection Commission is as set forth in Section D3. 750-4 of the San Francisco Charter, as 
implemented by Chapter 77 of the San Francisco Administrative Code. 

(Amended by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 
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SECTION 106A- PERMITS 
. -- .. . . 

106A.1 Permits required. Except as specified in Section 106.t\_.2,' ri6 building or structure regulated 
by this code shall be erected, constructed, enlarged, altered,fep~ired, moved, improved, removed, 
converted or demolished unless a separate permit for eachbU.llc.lfog or structure has first been 
obtained from the Building Official. , . · · ' ' ., , 
When considering an application for a permit for development of "dvV~lliµgs" as defined in 
Chapter 87 of the San Francisco AdministrativeiCode, the Departmeniof Building Inspection shall 
comply with that chapter which requires, among othet things, that the D~p~rtment of Building 
Inspection not base any decision regarding the development of ''dwellings" inJvb,ich "protected 
class" members are likely to reside on information which may he discriminatoryto any member of 
a "protected class" (as all such terms'are.defined in Chapter. ~fof the San Franci~ci'i 
Administrative Code). ···~· .; : 

106A.1.1 Separat~ permits required. Wh~~~ buildi1',gs or structllres are constructed on top of a 
base structure, and such struct~res are lik~lyto have t~eir own addres~es or functionalidentities, 
separate permits shall be reqnired for the basi~_tructtir~ ~nci,fQr each 'or the top buildings or 
structures. ' . . . . .. , · , .. ·.. . ;,. · ' 

106A.1.2 Permit and fees for grading,,excavati~n, o; filling of land. The valuation for the permit 
shall be based ()11 the volume of materi~l to be handled, and on a cost schedule posted in the 
Departme11t. Th~ pei;mit issuance:and piarirev!ew feefl!hall be the same as those for new 
construdi~n;·S~e Sectioii 110A, Table 1A-A:.'.:B.llilding:Perniit Fees, and Table lA-B- Other 
Buildihg Permit and Plan.Review Fe~s., See Chapt~f33 and Appendix J for general grading 

~ • ' ,: .... :: • " >.. 

provisions.. · · · · 
:,, ; ' ~ ... 

106A.l.3 Per~itsap,d fees for ~ubs_idewalk space. A building permit shall be obtained for 
construction of subsidewalk spa~e/fhe fee for said permit shall be the fee set for building permits. 
See Section HOA, Tabie lA-F - Sp~balty Permit Fees - for applicable fees. 
Permits for the use of slibsicJ.ew~ikspace, except for subsurface space used to connect' a building, 
structure or property with theSaii Francisco Bay Area Rapid Transit district facilities, shall be 
granted after approval by the Building Official and the City Engineer. Permission for the use of 
subsurface space to connect with the San Francisco Bay Area Rapid Transit District facilities, shall 
.be granted only as set forth in Section 106A.l.3.1. The City may reserve any part of the subsidewalk 
space for its own use or the use of the public. The Board of Supervisors reserves the right to 
suspend or annul the privilege of maintaining such subsidewalk space or to exact a license or rental 
for the use thereof. The granting of a permit to use the subsidewalk space shall carry with it the 
right to excavate the space and to build the necessary retaining walls. If the street in front of the 
building is paved, a deposit will be required of the subsidewalk space. See Section llOA, Table lA-F 
- Specialty Permit Fees - for required deposit. The deposit will be refunded to the· permittee upon 
the endorsement of the permit issued therefor and a certificate from the Department of Public 
Works, Bureau of Engineering, certifying to the satisfactory condition of such roadway at the end 
of two years after the time the pavement was restored. Should the permitte~ fail to restore any 
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pavement, the Director of the Department of Public Works may, after 10 days' notice in writing 
posted on the building, restore the pavement and deduct the cost of such restoration from the 
deposit. In lieu of the deposit required herein, a bond in the amount of the deposit may be accepted 
in the manner set forth in Article 8 of the San Francisco Public Works Code. 
No permit shall hereafter be issued by any officer, board or.commission of San Francisco to make 
use of the subsidewalk space within the street lines of Market Street between Steuart Street and 
Castro Street, except a permit may be granted for the use as subsidewalk space for the following: 

1. The space lying contiguous to the property line and extending along a line parallel 
thereto and up to 22 feet distant therefrom wherever such space i~ located in Market Street 
between Steuart Street and Van Ness Avenue. ' 

2. The space lying contiguous to the property IiI~e ancfextending along a line parallel 
· thereto and up to 10 feet distant there from wherever such ~pace is located in Market Street 
between Van Ness Avenue and Castro Street. · ···· , · ' · 

, '"<, ; :··, 

Due consideration shall be given to the needs and reqii,irements fort~e l).Se of subsidewalk space by 
public utilities. · . 
The remainder of the subsidewalk space is hereby expressly reserved forpubiic use . 

. ~, . . . · .. · ·~ ~ 

106A.1.3.1 Subsurface connection to San Francis~o Bay Area R.apid Transi{bi~trict facilities. 
Permission to use subsurface space to connect any buil~ing .of~thi'cture or premises yvith the San 
Francisco Bay Area Rapid Transit District facilities shall 1,)i.i'frst obtained from the Board of 
Supervisors of San Francisco by resollltion; prior to filing ~'per.,mit to construct the connection. The 
Board of Supervisors reserves the right' tc(stispend ()r annul tlie'permission to use any subsurface 
space to connect any building, structure oripremises 'Yith the San]j'qmcisco Bay Area Rapid 
Transit District facilities qrt,rn exact a Iicens~'or rental ~fortJi.e use tilereof. Upon the Board of 
Supervisors passing a r~solutioD' approving the c.onneC,tion,.all application for a building permit to 
construct the connectio~ shall be fll~d with the Depaftment. The, application, together with plans 
and specifications, shaUbe referred for approva1to~he Planning Department, the Department of 
Public Wo.rks, Bureau of Engineering/and any other department having jurisdiction. If approved, 
the approvals s4aUb~ endors~dJn~itingtm the applij!ation by the respective departments and 
bureaus'. T~eI>epaftp}ent shall issue a building pe~mit"ivhen the application has been approved by 
the Build:mg Official, imd upon payment of all required permit fees. In addition to the building 
permit and plan checking fees, the depos~t required in Section 106A.1.3 shall also be paid to the 
Departmenra.~d refunded as set forth in_ Section 106A.1.3, provided that all work under the 
building pennt!·Ji.as been satisfa.ct~rily conipleted .. 

. '· ~-
106A.1.4 Permits' aJtd fees for movillg buildings. 

" . ~ .! 

106A.1.4.1 General. '.fi1-~'apppca~f' for a permit for moving a building shall pay a permit fee for 
documentation and inspecti.onf>fthe moving work. See Section HOA, Table 1A-F - Specialty 
Permit Fees - for applicable fee. A permit and plan review fee for work required at the building's 
new site shall be per Section HOA, Table 1A-A- Building Permit Fees, and Table 1A-B - Building 
Permit Application and Plan Review Fees. · 

106A.1.4.2 Permit application for new site. Before a permit may be issued for moving a building, a 
building permit must be obtained for the necessary alterations and additions to the building on the 
new site. The application for the alterations at the.new site is to be accompanied by complete plans 
showing floor plans, elevations, plot plan, and such other information as contained in Section 
106A.3.3 as may be required by the Building Official. 
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106A:l.5 Permit and fees for demolition of buildings. A permit shall be required for demolishing 
any structure. See Section llOA, Table lA-F- Specialty Permit Fees - and Section 110, Table lA-L 
- Public Information - for applicable fees. See Section 3303 for general requirements. . 

106A.1.6 Permits and fees for chimneys, flues. A flue permit shall be required to erect, construct, 
alter or repair any chimney or flue except when it is a Type 1 grease hood or is constructed of 
masonry. A separate flue permit shall be required for each flue or chimney. Grease and masonry 
flues and chimneys shall require building permits per Section 106A. See Section llOA, Table lA-F -
Specialty Permit Fees - for applicable fees. 

106A.1.6.l Permits for boiler flues. A boiler flue permit shalf befequired to: 
1. Install, alter, or replace any boiler flue or secti.oO,: thereof; 
2. Install any approved type heat reclaimer or 'other approved type device within a 

boiler gas flue. ·. · , ·. · 

106A.1. 7 Permits and fees for temporary buildi.~g~ or
1

structures. A pe;mit is required for the 
construction and erection of temporary reviewirigstands, bleachers, grandstands and other 
miscellaneous structures. The Building Officialmayj:equire thJitany tempor~cy building or 
structure be inspected by a registered civil engineer and founaJo. be in compliance with all 
provisions of this code before it is perillitted to be used bythepliblic. See Section llOA, Table lA-F 
- Specialty Permit Fees - for applicable.fee~<·· . · ' · 

106A.1.8 Garage door permits and fees.;Agarag~·doorpermit shaJlbe required for the installation 
of such doors in existing J:mildjngs. See Secifon HOA~ T~ble lA-F :..;.·Specialty Permit Fees - for 
applicable fee. , . > .. . :,; ..... ; . -·'· .... -·< ~-;;; .-· :··;,\.:_·_ ~.--
The provisions of thi$ ~ection shall ll:ot apply w)ier~stru~turai'alterations are made, or are required 
in connection with the installation of garage dooI's.)'his section also shall not apply to the 
alteration, repair, or replacement o~g~r~ge doors iµ. public garages. In all these cases, the permit 
and fee requiremen~s of Sectio:n.s lO(iA.;J07A. ~nd 110.A, shall apply. 

: ·l .' 

106A.1,9 :rermits and .fe~ for signs;, . 

106A.1.9.l~··General. A si~~ regulated.un~er Chapter 31 shall not be erected or altered until a sign 
permit has l:>~e~ obtained for such.work. Application for a permit shall be made at the Department 
on supplied forms •. Where signs are.illuminated by electric lighting, a separate permit shall be 
obtained as required)n the Electrfoal Code. Replacement of copy on the face of a sign, without 
affecting the structural'inembers or.the attachment to a building, structure, or the ground, shall not. 
require a sign permit. ·~ · :·:. , .:, 

· 106A.l.9.2 Permit fees. Per~'t fees for signs shall be based upon job valuation. See Section llOA, 
Table lA-A - Building Permit Fees - for applicable fees. 

106A.1.9.3 Plan review fees for signs. See Section llOA, Table lA-A - Building Permit Fees - for 
applicable fee. 

106A.1.10 Permit and fees for residential elevators and lifts. 

106A.1.10.1 General. An elevator or lift regulated under Chapter 30 shall not be installed or 
altered until a building permit has been obtained for such work. 
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106A.1.10.2 Fees. The permit fees and plan review fees shall be those required in Section llOA, 
Tables 1A-A and 1A-B. The valuation shall be based on the total installation, illcluding those 
portions, if any, which are regulated by the State. 

106A.1.10.3 Exemption. Elevators regulated by the State of California are exempt from permits 
and the provisions of this code. However, the elevator shafts and enclosures, and any structural 
alterations or strengthening work to accommodate the installation, shall comply with the permit 
and other requirements of this code. 

106A.1.11 Permit and fees for boilers. A separate building per14ifShall be required for a new 
boiler installation or replacement except where a building permifhas been issued which included 

· such work, the fee for which shall be the minimum fee perSec,#0:11 llOA, Table 1A-A- Building 
Permit Fees. In addition, a permit to operate the boiler i!! requlr.~l:I and shall be charged a fee based 
on the schedule in Section llOA, Table 1A-M- BoilerF~es. The fee.for, renewal of a permit to 
operate shall be based on the same schedule. Suchfee'sliall be paid wh.~tJier or not a permit to 
operate is issued. All fees shall be paid at the tinieof application for permik Any additional fees 
billed will be increased to twice the billed amolinf w4en payment is not received by the Department 
within 30 days of billing. Failure to pay required fees will result.in cancellation ofthe issued permit 
to operate. See Chapter 10 of the Mechanical Code for)oiler .feqiiirements. ., · · 

/; .. -.: ,-~. - _:.:.· ""'.·:. '-~ 

106A.1.12 Permit and fees for chang~'i~_'otcup;:tncy or use;.JV~enever a change in occupancy or 
use· is made, a building permit shall be reqµfredJo)egalize the clI.:mged use or occupancy. The fee 
shall be the minimum fee required for filing for a perm~t and must.be secured prior to the change 
of occupancy. , . . ' .•. • .·. . · . · .. 
In the event any altera,tioli workls,,required; the alteratj()n permit shali be considered sufficient for 
this requirement and no aoditioilalpermit will be ieqiiited or ~ddi,tional fee required for the 
change in use or occupancy except as s,et forth in Section 109A.8~ , 

.. ,., . ' ' ·-
:~: ::. ... '; -. '· 

106A.1.13 Perptits fl]ld fees fotcgnstf.u~~ioJ,1 of an impervious surface in a front yard setback. 
1., ., · · GeneraL It shall ~e.:unlawfulfor any p~rson, firm or corporation to commence or 

proceed\vitli'the constru~tion of an.imperviou's surface in a front yard setback area, other than a 
drive'\-'\'ay as .. defined in the ?Ianning Code Section 1J6(c) (30), unless a permit is first obtained. See 
Section 110.A;·'.['able 1A-F-'Specjalty Perin.it Fees - for applicable fee: 

2. · .o Referral to Planll.ing Departf9ent. The Department shall refer all applications for a 
permit pursuanfto this section to:'the Planning Department for a determination regarding the 
proposed constructiQn'.s compliance, with Sections 132(g) and 136(c) (30) of the Planning Code. The 
Department may nofissue the permit unless Planning determines the proposed construction to be 
compliant. ·. " . 

3.. Penalty ro;\Tiot~t~~n. Any person, firm or corporation violating the provisions of 
this Section shall be guilty ofan infraction. Every violation determined to be an infraction is 
punishable by (1) a fine not exceeding $100 for a first violation, (2) a fine not exceeding $200 for a 
second violation within one year, and (3) a fine not exceeding $500 for a third violation within one 
year. 

106A.1.14. Damaged apartment houses where residential occupants have been displaced, 
preliminary information and Action Plan required. Whenever an Apartment House, as defined in 
the Housing Code, has been damaged by fire or other emergency that results in the displacement of 
residential occupants, the property owner shall submit to the Department's Building Inspection 
Division, with a copy to the Housing Inspection Division, the following information and an Action 
Plan within the timeframe specified. The Department shall include a statement in all applicable 
Notices of Violation issued pursuant to this Section that allowing the residential occupants to 
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retrieve their personal property in a safe manner through a visit supervised by the property 
owner's engineer, general contractor, or other industry professional for a short duration is not in 
conflict with the issued Notice of Violation. 

106A.1.14.1. Information submittal. Within 72 hours of the posting ofa Notice of Violation on the 
subject site, the property owner shall provide the following information in writing: 

(a) a description of the steps taken and the methods used to stabilize and secure the subject 
building and premises, including but not limited to the following, as appropriate: (1) fencing 
the building perimeter, (2) securely barricading all windo""'s, openings, and other points of 
entry to the building from the outside, (3) assessing the .prhperty at least weekly to ensure 
that no unauthorized entry is occurring and that any,fericirig and barricades are secure and 
remain in place, and ( 4) providing 24-hour securi,ty; ' ; ' ', 

(b) if the City has determined that the subject building,' or portions thereof, is unsafe for 
occupancy, a description of the steps taken ajJdJhe methods used to either secure the 
personal property of the residential occu,pa*ts o~ allow them t~,~~trieve their personal 
property, including but not limited to th(following: (1) fencing the building perimeter, 
barricading all points of entry, or taking theother stepsJisted in Section 106A.l.l 4.l (a) 
above, and (2) obtaining the recommendations,Of a str~fotural engineer or other appropriate 
consultant for allowing the r~sidential occupants·:~cc'esS,'t'O the building or lindamaged 
portions thereof for the purpo~e of pbtaining their'p~rsonal belongings; and 

(c) the name and contact informatib~ ~fthe ow;ner or an-~gent of the owner who is able to 
respond to questions and concerns f!om th~re~i?ential oc~upants and others. 

106A.l.14.2. Action Plan s~llfuittal. Within 3o'days frofu·r~Iease ofthe~cene by the Fire 
Department and other,~lt)ergeiicyr~sponders, th~ properfy d~~r,shall submit an Action Plan in 
the form required by th,e Departme,itthat contailis.the followingelements: 

(a) a description o{th,esteps taken and the methods used to stabilize and secure the subject 
builcting and premises5inclh!}ing supporti~gdocumentation by a structural engineer or 
oth.eri~dust[y,professiqhafa~ specifiedfo,theNhtice of Violation, including but not limjted 

. to' the follo~ilig; ~s app~tipnate: (1) i~iiciri,gtpebuilding perimeter, (2) securely barricading 
''3Uwindows, openiiigs; and 'otherpoints of entry to the building from the outside, (3) · 
a~se§sip.g the properfy at least'"'eekly to ensure that no unauthorized entry is occurring and 
that il~yfencing and b~rri<;ades a'resecure and remain in place, and (4) providing 24-hour 

securit~+.;.'i;. ,J, . · 
(b) a summary'oft_he extent ofd:jre or water damage to the building, describing with specificity 

the damage to individual dwelling units that were occupied prior to the damage by fire or 
other emergency;~.',· . . . . ... 

( c) a description of the repairs necessary to bring the building into compliance with any Notices 
of Violation issued by the Department of Building Inspection, Fire Department, or Health 
Department; 

(d) a general schedule an description of the permits that will be filed to comply with (3) above; 
(e) the contact information of the individuals who will perform the work under (3) above, 

which information shall be updated as necessary and kept current; 
(i) an estimated date (month and year) when the displaced residential occupants can reoccupy 

the buildi:Ilg. The estimated date shall be within a time reasonably necessary to accomplish 
the required repairs; 

(g) proof that the owner has complied with the notice requirements of Section 106A. 1.14. 3; 
and 
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(h) information about prior complaints, notices of violation, and the status of their abatement 
or compliance with code requirements. 

106A.1.14.3. Updating information. Within 90 days from the submission of the Action Plan to the 
Department required by Section 106A.1.14.2, and every 90 days thereafter, the property owner 
shall provide to the Department any new or corrected information concerning items (a) through (h) 
in Section 106A.1.14. 2 above, including but not limited to any change to the estimated date by 
which the displaced residential occupants can reoccupy the buildip.g. 

·'~ 

106A.1.14.4. Notice of filing of Action Plan. Within 72 hours ~(tbefiling of the required Action 
Plan with the Department, the property .owner shall (a) postlrnotice of the filing in a prominent 
location at the building site and (b) mail or personally qeliver'a notice of the filing to each displaced 
residential occupant at their last known location. . . · · · 

'··i 

~-- ·- . 
106A.1.14.5. Re-inspection of the premises. Follo~ing a fire that has resulted in the displacement of 
residential occupants, the Department shall re-"fnspect the premises at leastevery 90 days until the 
property owner has responded to and abated all'pen4ing Notices of Violation.Uthe property 
owner does not give the Department access to the premises nec~s~ary to condud ~11ch re
inspection(s ), the Department shall request assistance from.the.City Attorney to gaiR access to the 
premises or take such other action as the City Attorney'de'enis appropriate. ., 

:.'.::., :--·.:-'. · .. - ->· ··.-·.···.c.:;· 
... 

106A.2 Work exempt from permit. Exe:rriptio~s from the pe~ni:'itr~quirements of this code shall not 
be deemed to grant authorization for any Wqrk to be done in any ni~1mer in violation of the 
provisions of this code ~r anyo~h~r laws or 6r4inances· oft~isjurisdi~t~on. A building permit shall 
not be required for theJoUowingi>· . ··. · . "' . · , 1. ~ • · ·· 

1. One-story detached accessory buildiligs or struetures used as tool and storage sheds, 
playhouses and similar iises, provid~(lthe projected'roof area does not exceed 100 square feet (9.29 
m2). . . : 

2. .· J?entes not over 6 r~et (1829 'llltn) highlQcated at the rear and side lot lines at the 
rear oft6.e.properfy;andall fencl!sllot over 3Ieet(914;4 m) in height. 

: 3.;<. Amusemeiitd~vicesno~·()n fixed fotindations. 
4. ·· .... Movable cases~'cc:mnters.and partitions not over 5 feet 9 inches (1753 mm) high. 
5. :R.etaining walls•Jhat are notoyer 4 feet (1219 mm) in height measured from the 

bottom of the footing to the top ofthe wall, Iihless supporting a surcharge or impounding Class I, II 
or III-A liquids. .·. . . .·. .> . 

6. Water tanks supported directly upon grade if the capacity does not exceed 5,000 
gallons (18 927 L) and th-~rati{) of height fo diameter or width does not exceed 2.1. 

7. Platforms~ slde:{va"lks, walks and driveways when not part of an exit, and not more 
than 30 inches (762 mm) above'grade and not over any basement or story below and which, for 
residential buildings required to be accessible. to persons with disabilities, are not part of a required 
accessible route. 

8. Painting, papering and similar finish work. 
9. Temporary motion picture, television and theater stage sets and scenery. 
10. Minor repairs to existing interior plaster or wallboard, except when part of a fire-

resistive assembly. · 
11. Prefabricated swimming pools -accessory to a Group R, Division 3 Occupancy in 

which the pool walls are entirely above the adjacent grade and ifthe capacity does not exceed 5,000 
gallons (18 927 L). · 
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12. State-owned buildings under the jurisdiction of the state fire marshal. Unless 
otherwise exempted, separate plumbing, electrical and mechanical permits will be required for the 
above-exempted items. 

13. Reroofing without the installation, repair or removal of roof sheathing, if the total 
surface area of the roof reroofed in any 12-month period does not exceed 25 percent of the entire 
surface area of the roof. 

14. Surface 'mounting of readily removable materials on interior walls. 
15. Work performed on structures owned and occupied by the Federal or State 

government. This exemption shall not apply to privately operated.structures erected on 
government-owned land, or to privately owned land or structur~sleased to the Federal or State 
government, or to structures owned and operated by State edilc~ticinal institutions unless such 
structures are owned and used exclusively for educational, ptirpo~es or other uses related to the 
institution's educational purposes, such as student cafet~rfas'or;ci6rmitories. 

16. Installations or replacement of floorcoverings in a'r~.;ts9ther than bathrooms and 
toilet rooms not requiring the removal of existing reql!'ired flooring. ' i,,> ; 

17. Repair and replacement of glazitig in conformity with this code, and provided wire 
glass shall be replaced in kind. . ·•· ·. · ..•... 

18. Replacement of doors, except garagedc)Ors, in all Qccupancies; prcwided they are not 
part of fire- resistive assemblies required by this code~. ·. ; · ... ' 

19. Work performed on structures owned or.ieaSecl'by the City and C6iiiity of San 
Francisco where the construction or in:odification of said structure is financed in whole or in part 
by the issuance of lease revenue bonds pti9r to JuJy 1, 1989 .. ,· ., ·· 

20. See Section 3107.1.1 for exeµtpt signs .. ·.,,.. , 
21. See Section,.Jl03.2 for grading permit'e~emptions: ... 
22. See Section JOGA'.1.10.3 for Elevators:regufated.by the state exemption. 

' - . · •. -~ .• .:. -,·~-~.~ / .. -_,, _'.'.~i 

106A.3.1 Application.· 'To~()btain a·p~rmit, the appli~;nt shall fir~tfile an application therefor in 
writing on a form furnished)y the ~ode.~nforceme11t agency for that purpose. Every such 
applicationshall: •. , ' ....... \. \. . 

1., < .··• <'Ident,ify. a:µd desq~b~ the work:tQ be co,yered by the ·permit for which application is 
made.<.·.'·.,, ·t · .. - .. , 

2 .• ·... . Describe the land on\vhich the proposed work is to be done by legal description, 
street address or similar description that'Will readily identify and definitely locate the proposed 
building or work. ··... ' . . 

3. ·. :For new buildings or structures, indicate the use or occupancy of all parts of the 
building or structUre,'for which tlieproposed work is intended. For alteration work, indicate the 
proposed use or occupancy and the most current legal use or occupancy of all portions of the 
building or structure affectecl by ()r relevant to the proposed work. · 

4. Be accompanit)cfby plans, diagrams, computations and specifications and other data 
as required in Section 106A.3:2. 

5. State the valuation of any new building or structure or any addition, remodeling or 
alteration to an existing building. 

6. Be signed by the owner, or the owner's authorized agent, who may be required to 
submit evidence to indicate such authority. Such agent shall be responsible for advising the owner 
of all conditions attached to the application by the various approving agencies. 

7. Give such other data and information as may be required by the building official. 
8. Include, when available, the name, address and telephone number of the owner or 

contractor. When applicable, State and City license numbers shall be indicated.· 
9. Contain an agreement by the owner of the premises to hold harmless the City and 

County of San Francisco and its officials and employees from all costs, liability and damages 
resulting, whether directly or indirectly, from use or occupancy of the sidewalk, street or 
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subsidewalk space, or from anything in connection with the work included in the permit. The 
agreement shall run with the land and be binding on all of the owner's successors in title. 

10. Include an affidavit, signed under penalty of perjury, that the owner, or the owner's 
authorized representative, is not removing a legal or illegal dwelling unit, as defined in the Housing 
Code, when the work included in the permit is removal of a stove, kitchen, as defined in the 
Housing Code, or bathroom, as defined in the Housing Code. Such affidavit shall be posted 
prominently for at least fifteen (15) days in a conspicuo.us common area within the building where 
the work is proposed and shall be provided via hand delivery or U.S. mail to all tenants residing in 
the building. 

106A.3.1.l Application processing. The application, plans, specifi~ations and other information 
submitted shall be referred for such review and approval a~ is required under applicable 
ordinances and laws. Each such reviewing bureau, dep~rtllleil:t or:' agency shall indicate in a 
manner determined by the Building Official its appr1Jv,a1; approval )\'i,th conditions, or disapproval. 

106A.3.l.2 Transfer of application. Applications are transferable with payment of additional fees 
when the new owner submits a letter to the Department agreeing to all conditions of approval, 
stipulations and agreements contained on the application, per J;'ilble lA-D. · · · 

106A.3.l.3 Authorization of dwelling up.its installed with_obt~'permit. 
(a) Screening required. Prior to fili~g a'p~rmit applicatfo~to legalize an existing unauthorized. 

dwelling unit under Section 207.3 of the P!anning Cqde, the own'. er_ of the building or the owner's 
authorized agent shall suh1nJt the followingJnforll1ati9nt() the Dep~rtment for the purpose of 
determining whether tlJ,euiia'utb()rized dwelling unit c~n co.µiply with'the requirements of this 
Code or other .codes adniinistered)md enforced by tli~.Depaftme;nt, o~ whether equivalencies from 
Code requirements can be obtained: . ·· ._ - ·· :-; · 

(1) a Dwelling UniiI~~galizatio~·Checklist for~; created by the Department, together with 
floor plans forthe entire b1lilding',and.~ plan, showingt,he location of all structures on the subject 
lot; · · ; > .. ·' ,_. -~ · ·' ·· ·.. · · · 

(2)· .. e~idence from.tlteSan Fr~nCisco Water Department, telephone, gas or electric records, 
written lease agreements, oi'o!her evid~nce acceptable to the Department showing that the 
dwelling u'iiitf9r which approfaJis sough(e~isted prior to January 1, 2013; · 

'..._., ... 

(3) an ass~~smep.t prepared by., a licensed contractor, architect, or engineer that outlines a plan 
to comply with all applicable r".qiiirements of the Building Code and other Codes administered 
and enforced by the Dt(j>art11;1~n,.t;:'and 

(4) other informati~ri a~·th;;·Building Official shall require. 

(b) Imminent and substantial hazard. If the Department identifies an imminent and substantial 
hazard as described in Section 102A.16 of this Code during the screening process, the Department 
shall inform the applicant of the appropriate remedial actions and notifications to tenants. The 
Department shall not pursue remedial code enforcement actions and notifications to tenants based 
solely on information provided by the applicant during the screening process, unless the 
Department identifies an imminent and substantial hazard or the applicant consents. 

(c) Application process; required permit(s). After completion of the screening process required 
by subsection (a) a property owner or the owner's authorized agent may file applications with the 
Department, Fire Department, or other City department for any building or other permits that are 
required in order to legalize one existing unauthorized dwelling unit on the property. The 
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application(s) shall refer explicitly to this Section 106A.3.l.3 and Section 207.3 of the Planning 
Code. If there is more than one existing unauthorized unit on the site, the owner or agent shall 
designate the unauthorized unit for which legalization is sought. The approval, issuance, 
expiration, or cancellation of an application filed pursuant to this Section 106A.3.1.3 and any 
resulting permits shall be in accordance with the provisions of all City codes, except as provided 
below. Cancellation or disapproval of the application or any resulting permit shall terminate all 
rights under this Section created by the application. A dwelling unit is not lawful unless and until 
all necessary approvals have been obtained. 

(d) Notices of violation. If the Department has issued a noticeofviolation for the unauthorized 
unit for which legalization is being sought and all violations woil:I(f be corrected by legalization of 
the unit, the Director shall: .. ., 

(1) temporarily suspend the notice of violation ande~for~;ro'~ntaction upon initiation of the 
process set forth in subsection (a) by the owner or o'w#er's authorize~:agent and acceptance of the 
required applications by the City; and .. , 

- ,, .... · .. 

(2) rescind the notice of violation and remove any related liens on the property if legalization 
of the unit is approved within o'ne year ofinitiati6no~the process set forth ill subsection (a). 

• \i i . - ~ . •• . , ·•-; - • 

(e) Funding resources information.J'he Departm~nt~h~l(pf~vide informati~~about the 
Mayor's Office of Housing and CommunityDeyelopment (:;o~e Enforcement Rehabilitation Fund 
and other potential funding sources tha't IIJ,ay be available for; code compliance. 

·. ;;,; -·'·-~ ... , .. ·: :., . \ . 

106A.3.2 Submittal documents'.. Plans, sp~hifications, ~hgin~ering c,alculations, diagrams, soil 
investigation reports, specialfuspe~tion and strQctural.()l:ISetyation programs and other data shall 
constitute the submi~ldocumentS,'for a pernii1:.When.s'uch plan~ are not prepared by an architect, 
land surveyor, or an engilleer, the Bliilding Officfalniay require tile applicant submitting such 
plans or other data to demonstrate that state lawd~es not require that the plans be prepared by a 
licensed architec!, l;md sur-Yeyor, Or'engllieer~ The Building Official may require plans, 
computati6ns ~md ~pecifjcatioris to .pe ·prepared:and d~signed by an engineer or architect licensed 
by the.stafo.t6 practfoeassuch eveh if not reqrlired by

1
S.tate law. Materials submitted by a licensed 

archit~ct,)and surveyor,ilrenginee~must be signed'and sealed with an original signature on the 
first sheet of each set of dociirrij!nts, and facsimile stamps plus the required registration seal of the 
architect, land ~u;rveyor, or engi~eer on the balance of the sheets. 
Two complete sets, of plans and spe,i:ifications and three copies of the soil investigation report (when 
required) shall be su!Jlllitted. Additj,onal complete sets of plans and specifications may be required 
for special permit proces!!ing sel'.Vic.cs that may be offered by the City and County of San Francisco. 

EXCEPTIONS: ' . 
1. The requiteille~ts'for plans or specifications may be waived by the Building Official, 

provided that the nature and extent of the proposed construction can be clearly described in 
writing, and such a description is filed with the application. 

2. In addition to all other requirements of Section 106A.3.2, the following 
requirements shall apply to: (a) applications for construction of new buildings or structures, and to 
alterations that involve a substantial increase in the building envelope of an existing building or 
structure, within the Edgehill Mountain Slope Protection Area, created by Building Code Section 
106A.4.l.2; and within the Northwest Mt. Sutro Slope Protection Area, created by Section 
106A.4.l.3 and (b) application for construction on property subject to the Slope Protection Act 
created by Building Code Section 106A.4.1.4: 
The Building Official may not waive the requirements for submittal documents set forth in Section 
106A.3.2. 
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Submittal documents shall substantiate that the building or structure will comply with applicable 
codes and regulations. 
Submittal documents shall include (1) plans prepared by a State-licensed architect, land surveyor, 
or engineer and (2) a construction/staging plan establishing that the proposed construction will not 
compromise the health, safety or welfare of neighboring property owners. Submittal documents 
shall demonstrate to the satisfaction of the Building Official, based on consultation with and 
written communications from appropriate City officials, including the Director of the Department 
of Public Works, that there is sufficient infrastructure (including'utilities and streets) to support the 
proposed residential development and that the proposed emergency vehicle access routes comply 
with the standards in use by the Fire Department or similar agencf in effect at the. time the 
application is submitted. · · · · · 

106A.3.2.1 Incomplete applications. The Department will ~()i pl"<lcess an application which is not 
completely or properly filled out pursuant to the requirements ofthis.section. When the submittal 
documents do not contain the information require<J.'bytbis the appltcatfop shall not be accepted. 

: . ~ ::'. 

106A.3.2.2 Demolition. An application for a p~hhit to dem()lish a buildi~g o.r structure shall not be 
deemed complete until (a) the applicant declares tin9er penalty .. <)f perjury thafevery party who has 
a recorded interest in the property th~tis the subject ofthe.application has been Jiotified of the 
filing of the application. See Section 110A; Table lA-L..::.. Pu,blk Information - forfee to defray the 
cost of maintaining records of such decfarations. and other att(!ndant costs and (b) the Department 
receives written notice from the Depart~eJ?.f ofEnyironment t~atthe Department of the 
Environment has approved the applicant•s:waste div~rsion plaD.iitaccordance with Chapter 14 of 
the Environment Code. . · · . ··· ·· · · 

106A.3.2.2.1 Demolition ~pplic~ii~'itand notification.'.Vpon rec~ipt of an application which would 
authorize the tearing dO'Yn or demolition of a building or structure, the Department shall mail 
written notice to the owners:ofprop~rtie~ at least3QO feet (91.44 m) in every directi~n from the 
edge of the property on which: ~he proposeddemolitioJ:L work will take place, as shown on the last 
annual tai•rol~ 'and shall. provide 'no'tice t6 eacfr:residential tenant of the property that is the subject 
of the ~ppl,ication and. ofthe prophtyimmediately adj.acent to such property. Said notice shall 
include the street address of tile proposed work and/the name and address of the property owner 
and, ifknoWn:;.~fthe contractob ... 

':"-;; · __ : -~·;, : . .."_/ 

106A.3.2.2.2 Notice to interested parties. Any of the following organizations or groups may request 
notification of the re~eipt by the Department of an application for a demolition permit and of the 
issuance thereof: ·" 0 

1. Archit~Ctural orNstoric preservation or housing conservation groups. 
2. Recycling conip.anies. 

Such request shall be in writing to the Department, on forms furnished by the Department. The 
organization or group shall specify the area(s) of the City and County of San Francisco for which 
notification is requested, and the Building Official shall establish the boundaries of such areas for 
purposes of such· notification. Requests shall be made annually, within 30 days after July 1 of each 
year. See Section llOA, Table lA-L- Public Information - for fees. Fees may be prorated by the 
Department for any requests which are received at other times during the year. 

106A.3.2.3 Substantial alterations - Notification, sign posting and affidavits. In addition to any 
other requirements for notice set forth in this code, the following shall apply: 
Any person filing an application to (1) substantially alter, as that term is defined by the Building 
Official, an apartment house or residential hotel (as defined in Section 41.4(p) of the Administrative 
Code) that contains five or more dwelling units, or (2) remove a legal or illegal dwelling unit, as 
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defined in the Housing Code, shall post.a sign at least 15 inches by 15 inches (381mmx381 mm) in 
a conspicuous common area of the apartment house or residential hotel for at least 15 days with the 
following information: notice that the application has been made, the nature of the work to be 
performed, the means of obtaining information from the Department, and the procedure for 
appealing the issuance of building permits. When the permit application proposes to remove a legal 
or illegal dwelling unit, the posted sign shall also contain a list of tenant counseling or legal services 
that can provide assistance to tenants with understanding and participating in the City's processes, 
and notice of such application shall be delivered via hand delivery or U.S. mail to all tenants in the 
building. Such notice shall also include contact information for tr:mslation services into Spanish, 
Chinese, and Russian. In occupied residential unreinforced masoD.cy buildings, required signs shall 
also include specified information provided by the Building Offidal. The applicant shall thereafter 
submit an affidavit signed under penalty of perjury statin{tllafthe sign has been posted as 
required by this section. See Section llOA, Table lA-L <P~bHcfn:(ormation -for fee to defray the 
cost of maintaining records of said affidavits. The Builc:µng Officialsh,all not approve the 
application until this affidavit is submitted. If there is reason to believe that the sign was not posted 
as required, the Building Official shall investigat{the matter, shall provide the applicant an 
opportunity to respond to any complaint of nontolllpliance, shall determine whether the 
requirements of this section have been substantiallfmet, and sh:~ll. cancel an application or revoke 
the permit if it is determined they hav(l.not been subsfaJi~ially·Di.et: . . ·. 

106A.3.2.4 Hazardous Substances. 

106A.3.2.4.1 Soil and/or groundwater sari.pling'~nd aµalysis re~uke~. Applicants for any building 

or grading permit which iD:volves the distut~~nce of'~ll,e~st50 cubic rards (38.23 m3) of soil shall 
comply with the requirements':for ~o~l and/or gi:•mndvva~ers~Il1i>li.ng and analysis of Article 22A of 
the Public Health Cod~, rinless such property is subject to Health 'code 22A.9 when any part of the 
work will occur eithe/·1. · ·' .. · ' · 

(a) bayward of the 1851 h.igh-tide. line as indicated on the Map of the City and County of San 
Fra11eisc() (~dopted Ju,ne 21;;1986)(see Figurel~-1) which is maintained for public 
disti:ibution' by the Buildi01f OfficiaJ,; >, .·... '; · 

(bt'e.F."ill any area.of the, City'designated by the Director of Public Health under Article 22A of 
the Health Code; · · ; ' · · ' 

( c) oii'ai(y:,lot within the City either presently or previously zoned for industrial use as defined 
in Article 22A of the Health Code; 

(d) on any it>t Within the Cifyeither presently or previously permitted for industrial use; 
( e) on any lot.within the Cify w~thin 150 feet of any of the elevated portions of the following 

highways: U.S~,Highw;iy:101, Interstate 80, Interstate 280; 
(f) on any lot in the City kD.own or suspected by the Department of Public Health to contain 

hazardous substaD.ces•in.'the soil and/or groundwater, using the definition of hazardous 
substance contained hi Article 22A of the Health Code, or; 

(g) on any lot of the City known or suspected by the Department of Public Health to contain or 
to be within 100 feet of an underground storage tank. 

Note: Figure lA-1 is included at the end of this chapter. 

106A.3.2.4.2 Permit approval. 
(a) Except as provided in subsection (b), no building permit application subject to the requirements 
of this Section.shall be considered acceptable for review and approved until the Department 
receives written notification from the Director of Public Health that the applicant has complied 
with all applicable provisions of Article 22A of the Health Code that can be completed without a 
permit, or that the requirements have been waived. 
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(b) Subsection (a) does not apply to the following extent: 
(1) The Building Official may consider an application acceptable for review and issue a 

site permit pursuant to Section l06A.3.4.2 prior to the time an applicant complies with this Section. 
(2) The Building Official may consider an application acceptable for review and issue 

site permit addenda and other permit(s) to undertake soil sampling or mitigation measures to 
comply with this section. 

l06A.3.2.4.3 No time limits. For the purposes of completing the requirements of this Section, the 
time limitations set forth in Section l06A.3.7 of the San Francisc() B,uilding Code do not apply . 

. ~;· .. , 
l06A.3.2.4.4 Permit notification and warning. < . , ' 

(a) The Building Department shall provide informationto.~ll permit applicants of Bay Area 
Air Quality Management District and California Air Resour~es ~a.rd regulations, as well as San 
Francisco Health Code Article 22B and Building Code· requirements r('.garding construction dust 
control to mitigate potential adverse public health effects from dust iii general, and from naturally 
occurring asbestos that may be released during'"construction activities. ·· .. 
(b) All building permits and grading permits i.ssued by the Building Department under this 
Section l06A.3.2.4 shall bear the following printed warning: ... . . . , 

· . WARNING ,i ·; ' ' 

Under San Francisco Building Code $~cflo11 l06A.3.2.4.:2~ cert~'in building permits'niay be is~ued 
only after the permittee analyzes the s~il'andforgroundwate~-'f"or the presence of hazardous 
substances and, where applicable, the Depa,rtmentof Public Health has approved the permittee's 
site mitigation plan. In issuing this permit,;i1either th~ Gity nor any ?fits officers or employees 
make any representation tliaf.tht! soil and/or ground-v\:ater 011or aboui,the site is free from the 
presence ofhazardous.substances1,Nor does t~epty'~iJ.Ilple~e11t~tidn of this process relieve any 
person from th~ir duties a'nd respbnsibilities relllt,ing Jo hazardou~ substance contamination under 
state and federal low. Nej,ther subsurfa,ce soil aria.lysis under Building Code Section l06A.3.2.4.2 
nor the issuance of this per~itjs intende4to alter extinguish, or transfer these responsibilities. 

',-' ·.·, 

l06A.i2.~~1 Complianc~ required. Applicants for ~riy building or grading permit for Hunters Point 
s'hipyard, which involves subsrtrface distiirbance of soil or the extraction or management of 
groundwater, e~cept where such permit is fen; purposes of environmental characterization, and 
except, in the cas~_,ofproperty detei;mined by the applicable ROD to be suitable for unrestricted 
residential use, whel"~ l!UCh permit W,volves subsurface disturbance of less than 50 cubic yards 
(38.23 m3

) of soil, shaUC'omply with.'the requirements of Article 31 of the Health Code. Hunters 
Point Shipyard is that ate? of(he'City and County of San Francisco shown on Article 31 Map
Figure 1, which is maintained (or public distributio11 by the Building Official. A copy of said Figure 
is on file with the Clerk of the Board of Supervisors in File No. 100577. 

l06A.3.2.5.2 Permit approval. No building permit application subject to the requirements of this 
section shall be deemed to be complete until the Department receives written notification from the 
Director of Public Health that the applicant has complied with all applicable provisions of Article 
31 of the Health Code. Approvals or conditions imposed in writing by the Department of Public 
Health shall become conditions of the permit issued by the Department, and violation of such 
approvals or conditions shall be deemed a violation of the permit. 
EXCEPTION: 

1. The Building Official may issue a site permit pursuant to Section l06A.3.4.2 prior to 
the time an applicant complies with this section. 
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2. Site permit addenda and other permit(s) may be issued to excavate soil or undertake 
soil sampling or implement other requirements of Article 31 of the Health Code. 

106A.3.2.5.3 No time limits. For the purposes of completing the requirements of this section, the 
time limitations set forth in Section 106A.3. 7 of the San Francisco Building Code do not apply. 

106A.3.2.5.4 Permit notification. All building permits and grading permits issued by the 
Department of Building Inspection shall bear notice of the above requirements and of the 
permittee's responsibility to comply. 

106A.3.2.6 Construction dust control. 

106A.3.2.6.1 Dust control required. All applicants for a b~ilding;'d(!molition, excavation, grading, 
foundation, or other permit required by this Code to Co)lStruct a rte"Y,V l>uilding, to demolish a . 
building, to substantially alter or to add to an existing building shall C()htply with the requirements 
for dust control and, in addition, for projects o:v'er a h~lf acre the appli~anfwill be required to 
submit a Dust Control Plan for approval by th~ Sa~ Francisco Health Department as set forth in 
Article 22B of the San Francisco Health Code. · · · · · 

106A.3.2.6.2 Permit approval. For ptojects of over one'balfacre in size, no building or other 
permit application subject to the requir~in.¢nts ()fthis sectio~ shall be approved until the 
Department of Building Inspection receiyes. eit}ler, .. ·· , \ ·. 

(a) written notification from th~ Direcfor'of Public Health that the applicant either has 
a site- specific dust control P,l~n for the project appro'\reci by.the Dir¢ct()r of Public Health or the 
Director of Public Health ha's waiV:ed the requirement or , « . ·., 

(b) the applicant qualitiesas an intedoro~ly ten~nt'iniprovement project that will not 
produce exterior visible dust and therefore is exempt from complying with Article 22B of the San 
Francisco Health Code. · . · · . 
EXCEPTION:·. The ~irector·'~ayis~u~ ~~it(! permit p~rsuant to Section 106A.3.4.2 prior to the 
time an applicimtccrniplies with this' sectiOn. ·.· · 

... - . ·~·:. ., ... · : . ..; ' ',. 

106A.3.i.6.3 General d~st control ~~i}u:irements. 
(a)' .. •· All site prepa~ation work;:demolition or construction activities within the City and· 

~ounty of s~n:::Francisco that h~ve the poten.tial to create dust or will expose or disturb more than 
10 cubic yards or5QO square feet of soil shall comply with the requirements of this Section whether 
or not the activify' requires a perinjUrom the Department of Building Inspection. 

(b) For pr6jects over oP,e half acre in size, the project sponsor shall designate a person 
or persons who will be.resp,()nsibie for monitoring compliance with dust control requirements. The 
designated person or perso~s ~_hall be on the site or available by telephone or other means during 
all times that site preparation, demolition or construction activities may be in progress, including 
holidays and weekends. The name and telephone.number where such person or persons may be 
reached at all times shall be provided to the Director and to the Director of Public Health prior to 
commencement of work on the project. 

(c) The project sponsor and the contractor responsible for construction activities at the 
project site shall use the following practices to control construction dust on the site or other 
practices that result in equivalent dust control that are acceptable to the Director. 

(1) Water all active construction areas sufficiently to prevent dust from 
becoming airborne. Increased watering frequency may be necessary whenever wind speeds exceed 
15 miles per hour. Reclaimed water must be used if required by Article 21, Section 1100 et seq. of 
the San Francisco Public Works Code. If not required, reclaimed water should be used whenever 
possible. 
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(2) Provide as much water as necessary to control dust (without creating run-
off) in any area ofland clearing, earth movement, excavation, drillings, and other dust-generating 
activity. 

(3) ·During excavation and dirt-moving activities, wet sweep or vacuum the 
streets, sidewalks, paths, and intersections where work is in progress at the end of the workday. 

(4) Cover any inactive (no disturbance for more than seven days) stockpiles 
greater than ten cubic yards or 500 square feet of excavated materials, backfill material, import 
material, gravel, sand, road base, and soil with a 10 mil (0.01 inch) polyethylene plastic or 
equivalent tarp and brace it down or use other equivalent soil sta~ilization techniques. 

· (5) Use dust enclosures, curtains, and dust collectors as necessary to control 
dust in the excavation area. " :.:-.i·' 

106A.3.2.6.4 Large projects. If the project is over one h~ii ~crein size and the project does not 
qualify for.an interior only tenant improvement project ·exemption or the Department of Public 
Health has not issued a waiver for a site-specific d.U!!fcontrol plan for'the project; construction, 
demolition, excavation, grading, foundation work; or other permitted activities may not commence 
until the owner or the owner's agent has submitted to the Department a copy.of the Director of 
Public Health's written approval of the dust control plan. All stfepreparation and construction 
activities on the job site shall comply 'Yith the general requirem;ents for dust control and the site
specific dust control plan approved by;thel)irector of Pub,li(Hialth. The failure to.comply with all 
provisions of the approved site-specific'dris(~()ntrol plan shall be·considered a violation of this 
Code. ·· '· .. , > 

' . <:_; 

106A.3.2.6.5 Waiver ofre.qu~rements for co¢pliance for1mall sites; rescission ofwaiver. For sites 
less than a half acre in,~iie:>< . ' .· . . ' ' . . : . ·, ' 

(a) The Dir~ctor may waive these reC(uir:ements if thenpplicant demonstrates to the 
Director's satisfaction't)lat the prop~sed site preparation, demolitl.on or construction activities are 
unlikely to result in any visible windhfown dust. · .. · .... ··. 

(b) ·. , lfat~ny tini:e:'cont~ai:y tdthe applic~rit'.s assertions, the construction activities 
produce visibfowilld.~iown du'st,tb'e Director ll1ay issm::a written order rescinding the waiver. A 
copy of the r~scission ·order shalfb~ 'personally serveµ on the owner of the property at the address 
on file w!fh the Department ()f ~uildirig Inspection'·lind posted on the job site. 

(c)< ·,Jfthe Directo.~or:ders rescisl!;ion of the waiver, the owner of the property and the 
contractor or ~ther persons respo~sible for construction activities at the site shall comply 
immediately with the above dust cqntrol requirements. 

'" . . . ~ :, 

,. .... ~ .. 

106A.3.2.6.6 Permi{'n'otification~All building, demolition, excavation, grading, foundation, or other 
permit subject to this sec~io11 is'sti~d by the Department of Building Inspection shall bear notice of 
the above requirements anc(of)be owner's responsibility to control construction dust on the site. 

106A.3.2.6.7 Violations. Upon receipt of complaints, the Director is authorized to administer and 
enforce all provisions of this Section and may enforce the provisions of this Section by any lawful 
means available for such purpose, including taking actions authorized pursuant to Section 103 of 
this Code. 

106A.3.2.6.8 Fees. The Department shall determine and recommend to the Board of Supervisors 
the amount of fee that is required to compensate the Department for the costs of enforcing these 
dust control requirements. · 

106A.3.3 Information on plans and specifications. Plans and specifications shall be drawn to scale 
on substantial paper ofa size not less than 11-inch by 17-inch (279.4 mm x 431.8 mm) and shall be 
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ofsufficient clarity to indicate the location, nature and extent of the work proposed and show in 
detail that it will conform to the provisions of this code and all relevant laws, ordinances, rules and 
regulations. Specific plans and information required shall include any of the following that is 
appropriate for the work being proposed: 

1. The Assessor's block and lot number on the first sheet or page of each set of plans 
and other submittal documents. 

2. A dimensioned plot plan showing sidewalk widths, street widths, lot lines, locations 
of proposed or existing buildings or structures on the property, and full widths, heights and 
setbacks of buildings on adjacent properties where their locations or heights affect the code 
requirements of the subject building or structure. Locations of parking or loading spaces and of 
aboveground hydrants and utility poles shall also be shown. TJle,Building Official may require the 
owner to have the lot surveyed and staked by a registered)aiids11rveyor or registered civil engineer 
so that the proper location of the building on the lot may be determined. A copy of this survey shall 
be filed with the application for the permit. .... .. · . · ... . . , . 

3. All existing and future finished gracfes for new buildings or structures and additions 
to existing buildings or structures, including official. curb and street grades.~ 

4. Complete dimensioned exteriorelev11tions showing types o'rwall materials, locations 
and sizes of wall openings, roof heights and setbac~from property lines. The exis~ing and future 
exterior grade profiles on each side of the building exte?ding fo any adjoining buildings, structures 
or properties which might be affected by t¥is work sh~wii on.:the elevations unless a topographic 
map prepared by a licensed surveyor.Isi~uljmittf,ld. : .. 

5. Dimensioned architecttiral:floorpl:m for each:floor, basement and roof unless the 
floor plans are identical. The scale shall be pot less than, 1/8 inch (3.175 mm) to 1 foot (304.8 mm) 
unless otherwise permitted by the Building Official. Th'f floor plan sha11 show the gross area of each 
use area on each floor, andthetotal area of each. floot}Struc~frral, mechanical and other detailed 
information shall not lje superimpos'ed unless "th~ resuJtant fl~orplans are clearly legible and 
understandable. · · .·. · · 

6. For alter~tion work,all e~isting p~rtitjons and construction that are to be removed 
or altered andaH that are to ':remaill'1u:1changed. .· • 

7., ,;Identification o~ the'archit~~t~r:i.J floor"J1lans of the use or occupancy classifications 
of all ne)v, ~nd existing areas of tb.e-'building. ' . . .• ' . .. . 

s,· . Cross-sections as necessary, including information on location and depth.offootings 
of adjacent buildings or structures which'might be affected by this work. 

9. . .. • ~nformation rega{ding aHar~hitectural and structural materials to be installed in 
the building. .. · .. 

10. Det~fts of all fire~iesjstive assemblies and elements, and provisions for maintaining 
the integrity of fire-r~sistive assemblies or elements where penetrated. 

11. Information reg~rding the installation, location and support of building utilities, 
including plumbing systems, :i~d electrical equipment, wiring and systems. 

12. Structural plans and calculations detailing all components of the vertical load 
carrying system, including joists, beams, girders, columns, bearing walls and locations and depths 
of footings. Connection details and cross-sections to show how the loads are transferred and carried 
from the roof to the foundation. Live load clearly designated on the plan for each use area. 

13. Structural plans and calculations detailing all elements of the lateral force resisting 
system, including horizontal and vertical diaphragms, connections and details that completely 
identify the lateral force load path from the roof to the foundation. 

14. Special inspection and structural observation program required by Sections 
106A.3.5, 1704 and 1709. · 

15. Geotechnical report when work involves significant grading, excavation or fill, or 
uses special foundations; or when the site is included in the State of California Seismic Hazard 

48 



Zones Map, Special Soils Map or other area identified by the Building Official. See Appendix J, for 
additional grading permit requirements. 

16. Hydraulic design drawings and calculations for sprinkler systems and standpipes. 
17.· Information on plans demonstrating compliance with energy conservation 

requirements. 
18. Information on plans demonstrating compliance with applicable sound transmission 

requirements. 
19. · Information on plans demonstrating compliance with applicable disabled access 

requirements. 
20. Information on plans demonstrating complianceW:jth water conservation and 

reclamation requirements. . · . • ... , ·: · 
21. Landscaping and irrigation plans, when req:U:h;,ed )Jy the Planning Department, 

Department of Public Works or other agencies. · · · .· . 
22. Photographs when required by the Plan~ill:g Depahi,P.ent or other agencies.· 
23. For a building that is an unsafe structure as defined iilSe(!tion 102A, sufficient 

information to show how all unsafe conditions win 'l)e corrected. ' .: 
24. All other information necessary f()r,determining compliance with applicable codes 

and regulations. · ·. 

106A.3.4 _Architect or engineer of re~i;;~; 
'·i_,:: 

106A.3.4.1 General. When it is requirJdtl.i~t d~cµrp.ents be~iepared by an architect or engineer, 
the building official may require the owner; to engage a11d designate on the building permit 
application an architeet or e.p:ginl.ler who shall act as th"., architector e.n,gineer of record. If the 
circumstances requirer the crwnermay design~te a suhs#tute:architecf or engineer of record who 
shall perform all of the <iuties requh;ed of the origmap1rchitect or;.'engineer of record. The building 
official shall be notified,inwriting by'the owner i(tiie· architect or'engineer of record is changed or 
is unable to continue to perform the,duJies. · _··· . 
The architect or; engi,neer of rec() rd siiai! be i:esponsibJ~ for reviewing and coordinating all 
submittal docunients/pr~pared b,y pthers, illcju<Ied de(erred submittal items, for compatibility with 
the design of the building.: , ' 'r ' ·. ·. 

106A.3.4:2:,Site permit. A sit~ Pl_lrmit m~y-be issued for the construction or major alteration, as that 
term is defin'ecl by the Building.Official, ofa buiiding or structure upon approval of preliminary 
drawings and before the entire w~tking drawings and specifications of the building or structure 
have been complete~· and submirte~ for approval. 
Such preliminary drawings and.sp~tifications shall clearly indicate the nature, character and extent 
of the work proposed. The appli~ation procedure shall comply with Sections 106A.1 through 
106A.4 except for the compf~te~ess of plans. The permit issuance fees and plan review fees shall be 
as set forth in Section HOA, Table 1A-A- Building Permit Fees_, and Table 1A-B - Other Building 
Permit and Plan Review Fees, and shall be calculated on the basis of the total valuation of the work. 
No construction work shall be done·under the site permit. Construction may proceed after the 
appropriate addenda have been issued. In no case shall construction exceed the scope of the issued 
addenda. 
Site Permit must be issued prior to submittal of 1st addendum. 
Plans for construction may be divided and submitted in ac.cordance with an addenda schedule 
submitted on the site permit drawings or on the first addendum drawings. See Section HOA, Table 
1A-B- Other Building Permit and Plan Review Fees - for applicable fee. 
The holder of such permit and addenda shall proceed with approved addenda work at the 
permittee's own risk, without assurance that approvals for the remaining addenda or for the entire 
building or structure will be granted.· 
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Each addendum must be approved and issued before work shown on that addendum may 
commence. The time allowed for review, approval and issuance of all addenda is governed by the 
maximum time allowed per Section 106A.4.4 and Table B - Maximum Time Allowed to Complete 
All Work Authorized by Building Permit. The extension times may be applied upon payment of fee 
per Section HOA, Table 1A-J - Miscellaneous Fees. If all required addenda are not approved and 
issued by the maximum time allowed, the site permit, all previously approved addenda, and all 
remaining addenda shall be deemed to be canceled. When a site permit has been canceled, an 
alteration work application shall be required to resume processing. The provisions of Section 
107 A.3.3 shall apply to such alteration work application. 

106A.3.5 Inspection and observation program. When specia~ Inspection is required under Chapter 
17, the architect or engineer of record shall prepare an insp;edi(i'n program that shall be submitted 
to the building official for approval prior to issuance of the building permit. The inspection 
program shall designate the portions ofthe work that require speciaIJnspection and the name or 
names of the individuals or firms who are to perfonµ the special inspections, and indicate the duties 
of the special inspectors. c >' .•· · > . 

The special inspector shall be employed by the owller, the engineer or architect of record, or an 
agent of the owner, but not the contractor or any 0th.er person ~ponsible for't~1e work. 
When structural observation is required under Chapter,'17, th~inspection progral11 shall name the 
individuals or firms who are to perform structural observ;ttion and describe the stages of 
construction at which structural obserVa#o_ii is to occur. · ·· · 
The inspection program shall include samples of in~pection t~p~rt~ and provide time limits for 
submission of reports. · .. ,.,, 

106A.3.6 Permit facilitator.Any permit appli~ant may l.lsetb.e s~rvices of a Permit Facilitator. The 
Permit Facilitator shall,be under thf'.Jurisdiction of the Buildirig,()fficial. The duties of the Permit 
Facilitator include di~fr,ibitting perlliitapplicatfonsubmittals to various review disciplines, 
departments or agencies; :lnd provJdlng the projecfsponsor with a single point of contact regarding 
permit applicat~on st,atus, procedul,-es. of req11iremeqk The fee for such service shall be per Table 
1A-B - Ot~er Buildiiig.Permifarid'Plan Revi~w Eees "".and shall be paid upon filing of a permit 
applicatid1( . . . . , · . · 

106A.3.7'\\pplication expiration. The Bµilding Official may hold in abeyance or reject any 
application, pl1.ns, or specificatfons filed which in the Building Official's opinion, do not provide the 
necessary infofinatjon in a clear and concise manner as required in Section 106A.3.3, and shall 
cancel such an application upon th:e'expiration of the time period set forth. per Table A. 
iAt the time the appiic~'tion ha~be~ii. deemed acceptable for building plan review by the 
Department of Building·I,11spec.tiori, any corrections, additional information; plans or documents 

. that are necessary to compl~teJhe processing by the Department of Building Inspection shall be 
submitted and approved within the following time limitations: 

TABLE A-APPLICATION EXPIRATION 

'!~ V_a_lu_a_ti_· o_n ______ ~l,_T_i_m_e_L_i_m_i_ta_t_io_n_~~I E_x_te_n_s_i_on_L_i_m_i_ta_t_io_n_~I 
'I $1.00 to $1 million 'I 360 calendar days 'I 360 calendar days 'I 
._·._I _o ___ v~e~r~$~l~m~~il~h_.-o~n~~~~~~~~J . .._7_2_0_c_a_l_en_d_a_r_d~ay"-s-,J"-7-2_0_c_a_le_n_d-ar-da_y_.s'----~., 

iiThe time limitation shall apply until the application has been approved and permit is issued. A 
one-time extension per Table A may be granted by the Building Official at any point during the 
approval process, upon written request by the applicant and payment of fee. Additional extensions 
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may be granted by the Building Official prior to extension expiration upon written request from the 
applicant and payment of fee. See Section HOA, Table 1A-J - Miscellaneous Fees - for applicable 
fee. In the event an extension of time extends the life of an application beyond the effective date of 
the adoption of a new code, the Building Official may require that all or part of the application be 
subject to the provisions of the new code and payment of an additional plan review fee per Table 
1A-A - Building Permit Fees. In the event the application has not been approved and issued within 
60 days before the end of the stated time period in Table A, the Department shall notify the 
applicant that the application will be canceled in 60 days unless the application is extended. An 
application which exceeds the stated or extended time period after.such notice shall be deemed 
canceled without further action by the Department. 
EXCEPTIONS: 

1. For applications resulting from enforcementa~tiC,p.s initiated by the Building 
Official to abate code violations, the above time limits sballbe reduced to 30 days and 10 days, 
respectively. The Building Official may grant an exteiis~on·for Iiard~WP or procedural error. Upon 
cancellation, such cases shall be referred to the CifyAttorney for legal aC.tion. 

2. The above time limits shall not ,apply to applications whicfrare subject to the work 
without permit investigation fee per Section llOA,'J:'able 1A-K- Penalties;Hearings, Code 
Enforcement Assessments. Such applications shall 1;ie.£anceled O:hly through specific action by the 
Building Official. •· . . . . · ··. . . .. · · ..... 

3. The above time limits ~hall be suspended '\Vb,en~ver an application is returned to the 
Planniiig Department for review due toL~. desigq change thatt!ie Building Code(s) requires. 

-_; . .,.: 

106A.3.8 Disapproval of application. A~;"appliciitfoit that d~es ~ot.meet the requirements of this 
code or any other laws, ordin~nces or regufations enfot~ed by any iiit~rested departments or 
agencies shall be disapproved-by'the Building Officialorup~n>request'by the applicant. If such a 
request is not made ljythe applicanfto disapptove"~ll.!tpplicatioii,·the Building Official shall notify 
the applicant that the appli~ation ~ili~e disapp~iweciin 60 days and the application revoked. 

106A.3.8.1 W~thdrawal of app~ic?ti9n.~ :Appli~ations filed for permits may be withdrawn by the 
owner, pr6vided that no part oft~e work propfo;ecJ onthe application has been performed. All 
appliq1blffees must be paid before l;lo application ~n be withdrawn. 

- ·- .{ · .. . :. . ;,: . - -~- -.. . . .., 
,_-.:,_,. 

'· ' 

106A.4 Permits issuance. 
:-,· ·-·:.,__ --; ____ '- ··, .. ·-; 

106A.4.1 Issuanc~>The applicatlon, plans, ~pecifications, computations and other data filed by an 
applicant for a permitshall be revie;wed by the building official. Such plans may/shall be reviewed 
by other departments of this jurisdiction to verify compliance with any applicable laws under their 
jurisdiction. If the Building (>fficifiI finds that the work described in an application for a permit 
and the plans, specifications an~ other data filed therewith conform to the requirements of this 
code and other pertinent laws and ordinances, and that the fees specified in Section 107 A have been 
paid, the building official shall issue a permit therefor to the applicant. 
iiiWhen the building official issues the permit where plans are required, the building official shall 
stamp each page of the plans and the first page of the specifications APPROVED. Such approved 
plans and specifications shall not be changed, modif;ied or altered without authorizations from the 
building official, and all work regulated by this code shall be done in accordance with the approved 
plans. 
The building official may issue a permit for the construction of part of a building or structure 
before the entire plans and specifications for the whole building or structure have been submitted 
or approved, provided adequate information and detailed statements have been filed complying 
with all pertinent requirements of this code. The holder of a partial permit shall proceed without 
assurance that the permit for the entire building or structure will be granted. 
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106A.4.1.l Transfer of permit. Permits are transferable without payment of fees per Table lA-D 
when the new owner submits a letter to the Department agreeing to all conditions of approval, 
stipulations and agreements contained on the approved application. 

106A.4.1.2 Edgehill Mountain Slope Protection Area. 

106A.4.1.2.l Creation. There is hereby created the Edgehill Mountain Slope Protection Area, 
which is generally bounded by Garcia Avenue, Vasquez Avenue, Kensington Way and Ulloa Street 
and traversed by Edgehill Way. The Edgehill Mountain Slope P:i;otection Area is comprised of the 
following Assessor's Block Numbers: 2875, 2876, 2923, 2933, 29~4, 2935, 2936A and 2936B. 
Heightened review of certain permit applications, as providedlm,this section, shall be made in this 
area. 

106A.4.1.2.2 Purpose. Because landslides, earth mo~~ment, ground'silaking and subsidence are 
likely to occur on or near the Edgehill Mountaiii'Sl~pe Protection Area'; causing severe damage and 
destruction to public and private improvements, the Board of Supervisors finds that the public 
health, safety an:d welfare is best protected ifthe Buildjng Offictal ofBuildinginspection causes 
permit applications within the Edgehill Mountain SiopeProttttfon Area for eiih~r (1) construction 
of new buildings or structures or (2) aJterat~ons that in:Yolve a, substantial increase in' the envelope 
of an existing building or structure, to ~e p~~l'. reviewed for §'tructural integrity and effect o.n 
hillside stability. The requirements hereil1 for proje_<:ts in the Edgehill Mountain Slope Protection 
Area are in addition to all other applicable laws andf~gulations,lncluding any and all. 
requirements for environQle~tal review und~r the Cali~ornia Environl1l,ental Quality Act; 
compliance with the requireillehts contained herein d~esnofexc11se a'p.roject sponsor from 
compliance with any ot~er applic~bl~ laws and'fegufatfons. ' .. . .. 

l06A.4.1.2.3 Mandatory: rl!,view bY,: ,Stn1ctural Advisory Committee and other city officials. All 
permit applic~tjons s,ubmitted. t() ttj:e_ CelltratPermi(Bu.reau for construction of new buildings or 
structur(!~ dr~lteratl(lristhat illyolye a substantial incre?se in the envelope of an existing building 
or structrir,e (as determfo.ei:lby tlie Building Oftlcfal). within the Edgehill Mountain Slope Protection 
Area slu~ll be submitted tO aiid ,reviewed by the sfrrictural Advisory Committee, as defined by 
Building C()d(!, Section 105A.~:N o perm!fs>for such properties located within the Edgehill Mountain 

· Slope Protecti~n Area shall be \ssiied unfossand until the Building Official has consulted with and 
received a writteric,ommunicatiOn from representatives of the Department of Planning, Department 
of Public Works an~'Fire Department, each of whom has made a visit to the site for which the 
project is proposed,1ndthe Buildirlg Official bas received a written report from the Structural· 
Advisory Committee con.cer.nmg the safety and integrity of the proposed design and construction. 
As part of its review, the Stfuchiral Advisory Committee shall consider the effect that construction 
activity related to the propo~ed project will have on the safety and stability of the Edgehill 
Mountain Slope Protection Area. 

106A.4.1.2.4 Mandatory denial by Building Official. In the event that the Structural Advisory 
Committee determines that there is a reasonable likelihood that the proposed design and . 
construction would result in unsafe conditions or would increase the likelihood of hillside 
instability, and such unsafe conditions or instability cannot be mitigated to the satisfaction of the 
Structural Advisory Committee, the Building Official shall deny the permit. The Building 
Official's decision to deny the permit is appealable only to the Board of Appeals. 

l06A.4.1.3 Northwest Mt. Sutro Slope Protection Area. 
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106A.4.1.3.1 Creation. There is hereby created the Northwest Mt. Sutro Slope Protection Area, 
which is generally bounded on the east by Crestmont Drive and its undeveloped northern extension, 
on the south along Oak Park to its intersection with Christopher Boulevard, west to Warren Drive, 
north along Warren Drive to the 6th Avenue and Kirkham Street intersection, and Kirkham Street 
in an easterly direction to its end at the undeveloped extension of Crestmont Drive. The Northwest 
Mt. Sutro Slope Protection Area is comprised of the following Assessor's Block Numbers: 1850, 
1851, 2635, 2636, 2638, 2674, 2675, 2676, 2677, and 2686. Heightened review of certain permit 
applications, as provided in this section, shall be made in this area. 

106A.4.1.3.2 Purpose. Because landslides, earth movement, gr.ouµd shaking and subsidence are 
likely to occur on or near the Northwest Mt. Sutro Slope Protection Area, causing severe damage 
and destruction to public and private improvements, the Btiard of Supervisors finds that the public 
health, safety and welfare is best protected if the Builditfg Q:ffici:ilo(Building Inspection causes 
permit applications within the Northwest Mt. Sutro Sl'!:Jpe Protection f\rea for either (1) . 
construction of new buildings or structures or (2) altera'tions that involv.e a substantial increase in 
the envelope of an existing building or structure~ to be peer reviewed for structural integrity and 
effect on hillside stability. The requirements herei~ for projects in the Northwest Mt. Sutro Slope 
Protection Area are in addition to all other applicable laws and, regulations, including any and all 
requirements for environmental revie\V under the Calif9rnia Envfronmental Qu~lity Act; 
compliance with the requirements contained herein does"not excuse a project sponsor from 
compliance with any other applicable l~W,s·~l1cI. regulations\ · 

'. "t·._-, 

106A.4.1.3.3 Mandato.ry review by Structural Advisory Committee and other city officials. All 
permit applications submittedJothe Centiai"PermifB1freau for construction of new buildings or 
structures or alterationfthatinvo,lve a subst~nfial inci;easei~t~~ envelope of an existing building 
or structure (as determ~ned by the ~'uilding Official).'within tile JS;orthwest Mt. Sutro Slope 
Protection Area shall b~ submitted to·and reviewed by the Structural Advisory Committee, as 
defined by Building CodeSection 1,05A.6. No perrnitsfor such properties located within the 
Northwest Mt.Sutro,Slope.Protectio~Arefi shall bejss.11ed unless and until the Building Official has 
. consulted ~ith· ali.d r~'t~.ived a \v.riti,en coID.iniinjcation Ji,om representatives of the Department of 
Plannirig~'DepartmentofPublic W~rks and Ffrel)epartment, each of whom has made a visit to the 
site for "fhi~h the project is proposed, and the Building Official has received a written report from 
the Structu~al Advisory Comln,ittee con~erning the safety and integrity of the proposed design and 
construction~·A.s part of its revi~w,the Strqctural Advisory Committee shall consider the effect that 
construction aetivity related to the'proposed project will have on the safety and stability of the 
Northwest Mt. Sutrp' Slope ProtectiOn Area. 

106A.4.1.3.4 MandatoriCieniai°'b/Building Official. In the event that the Structural Advisory 
Committee determines thiit th~re is a reasonable likelihood that the proposed design and 
construction would result in unsafe conditions or would increase the likelihood of hillside 
instability, and such unsafe conditions or instability cannot be mitigated to the satisfaction of the 
Structural Advisory Committee, the Building Official shall deny the permit. The Building 
Official's decision to deny the permit is appealable only to the Board of Appeals. 

106A.4.1.4 The Slope Protection Act. This Section of the San Francisco Building Code shall be 
known as the Slope Protection Act. 

106A.4.1.4.1 .Creation. The Slope Protection Act shall apply to all property within San Francisco 
that falls within certain mapped areas of the City, except those properties already subject to the 
Edgehill Mountain Slope Protection Area or the Northwest Mt. Sutro Slope Protection Area. For 
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·purposes of this Section "property" shall mean a legal lot of record. Heightened review of certain 
permit applications, as provided in this section, shall be given to all property subject to this Act. 

106A.4.1.4.2 Purpose. Because landslides, earth movement, ground shaking and subsidence are 
likely to occur on or near steeply sloped properties and within other defined areas causing severe 
damage and destruction to public and private improvements, the Board of Supervisors finds that 
the public health, safety and welfare is best protected if the Building Official causes permit 
applications for the construction of new buildings or structures and certain other construction 
work on property subject to the Slope Protection Act to undergo additional review for structural 
integrity .and effect on slope stability. The requirements for projects subject to the Slope Protection 
Act are in addition to all other applicable laws and regulations; i.P:cluding any and all requirements 
for environmental review under the California Environmenfa(Quality Act; compliance with the 
requirements contained herein does not excuse a project spofis'or:Jr~p· compliance with any other 
applicable laws and regulations. · '''. , 

106A.4.1.4.3 Scope. Properties are subject to these requirements wheie ~ny portion of the 
property lies within the areas of "Earthquake-Indilced Landslide" in the 'seiSmic Hazard Zone 
Map, released by California Department of ConserY.ation, Divisic:m of Minesand Geology, dated 
November 17, 2000, 0r amendments thereto; or within)he "Landsiide Hazard Areas." mapped as 
"Landslide Locations" in Figure 4 o(thj: San Francisco'Seisril.ic Safety Investigatfon'report 
prepared by URS/John A. Blume & As~~ciates, Engineers; Jin1e 1974, or any successor map 
thereto. - · · · ' 'i 

106A.4.1.4.4 Mandatory subn;iittal of rep~its and ~eot~~hnical e~ghI~1.1ring review. All permit 
applications submitte4 tothe Department of B,rtildin!(In,sp~cno11 for construction subject to the 
Slope Protection Act s~~ll include ~eport(s) prepared ~n'd signed by both a licensed geologist and a 
licensed geotechnical engi,11eer identifying areas of potential slope instability, defining potential 
risks of development due fo ge.ologi~'ala.[ld geotechnical factors, and drawing conclusions and 
making recommenqations reg~Tcling t~e pnlp.9sed deyelopment. These reports shall undergo 
design reyiewbya}icenst(d geote~hnical erigiiJeer. Su1.:hdesign review shall verify that appropriate 
geolog;cahrid geotechriical issues ha've been consid~red and that appropriate slope instability 
mitigatfon'strategies, inclifrl~g drainage plans if required, have been proposed. 

'··' 

106A.4.1.4.5 Structural Advisoey. Committe~ and mandatory denial by Building Official. After 
reviewing all subiriitted informafion pursuant to Section 106A.4.1.4.4, the Director, in his or her 
sole discretion, may :i;equire thadht1 permit application be subject to review by a Structural 
Advisory Committee; as defined, by Building Code Section 105A.6. When subject to such Stru~tural 
Advisory Committee review,n<),pe'rmits shall be issued unless and until the Building Official has 
consulted with and received a\yritten communication from representatives of the Department of 
Planning, Department of Public Works and Fire Department, each of whom has made a visit to the 
site for which the project is proposed, and the Building Official has received a written report from 
the Structural Advisory Committee concerning the safety and integrity of the proposed design and 
construction. As part of its review, the Structural Advisory Committee shall consider the effect 
that construction activity related to the proposed project will have on the safety and stability of the 
property subject to the Slope Protection Act and properties within the vicinity of such property. 
In the event that the Building Official establishes a Structural Advisory Committee, and such 
Committee determines that there is a reasonable likelihood that the proposed design and 
construction would result in unsafe conditions or would increase the likelihood of hillside 
instability, and such unsafe conditions or instability cannot be mitigated to the satisfaction of the 
Committee, the Building Official shall deny the permit. The Building Official's decision to deny the 
permit is appealable only ,to the Board of Appeals. 
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106A.4.1.4.6 Regulations to implement the Slope Protection Act. The Building Official is hereby 
authorized to adopt rules, regulations, administrative bulletins, or other written guidelines to assist 
the Department in implementing this Section, including, but not limited to, requirements for 
applicants to demonstrate that a project site is not subject to the Slope Protection Act. 

106A.4.2 Retention of approved construction documents. One set of approved construction 
documents shall be provided to the party obtaining the permit. The owner shall be responsible for 
keeping these documents on the building site at all times and making them available for inspection 
and use by the inspector during such construction until final inspection has been made; failure to 
do so shall result in stoppage of work. The approved construclfon'tlocuments shall not be changed, 
modified or altered without authorization from the Building'Qfflc,ial; all work shall be done in 
accordance with these documents. · ·· ··· · 
One set of approved construction documents for all b11ilding perniits. sh,all be ·retained by the 
Department in reproducible form as public records~ ,, ' 

106A.4.3 Validity of permit. The issuance of a ~~~~_it or approval of pla~s ~nd specifications shall 
not be construed to be a permit for' or an approval of; ..(Illy violatil)ll of any oftlie. provisions of this 
code or of any other applicable laws and regulations. P~tmitspreshming to give authority to violate 
or cancel the provisions of this code orother ordinances ofthejurisdiction shall not be valid. 
The issuance of a permit based on plans; ~pebifications and'other data shall ·not prevent the 

. Building Official from thereafter requh-i~g.the cori;ection oferrors in said plans, specifications and 
other data, or from preventing building opqatioris bei.ng carried onJhereunder when in violation 
of this code or other appJica)?le ll!WS and regµlations~ . .. . 

.. ·'· ; ~, . ·- ., 

106A.4.4 Permit expirati~n. Evefy permit issued bYth~ Builciillg10fficial under the provisions of 
this code, unless an extepsion of time has been speCifically approved by the Building Official, shall 
expire by limitation and becqme null and void when. the time allowed in Table Bis reached, or 
when any of the. follo;wing cir~~unsfa~ces is:·applicabl~:' . 

1. ;c.· 0.For~liilding Offici~I-initfated(:l)de compliance permits, the work shall start within 
30 days fr<?.ill the date.ofsuch permit. · , 

· 2} ; . If the building or wtirk'authorized is suspended or abandoned at any time after the 
work has'st?rt~d, for a period asfollows.:\ · 

· · · 2.1. Thirty d:t.ys_ for Building Official- initiated code compliance permits. 
'2~2 .. ·. · One-hundr~d-eighty days for all other permits. 

3. An ~xtension of tiilli from the stated periods may be permitted for good reason, 
provided such requests for an extell:;ion are submitted to the Building Official in writing prior to 
the end of the time period accontpanied by payment of a fee. Unless approved by the Building 
Official, no more than one ~xtension of time may be granted. 

3.1. For another permits, see Table B - Maximum Time Allowed to Complete 
All Work Authorized by Building Permit. The maximum time allowed for Building Official
initiated code compliance permits shall be 12 months for all permits exceeding $25,000 total 
valuation. 
iv 4. A demolition permit shall expire 180 days after issuance. Only one extension of time 
of 180 days shall be granted upon written request to the Building Official, accompanied by payment 
of a fee. If there is a permit for a replacement structure, the demolition permit shall expire 
concurrently with the permit for that replacement structure .. 

5. The Building Official may administratively authorize the processing of applications 
involving compliance actions initiated by the Department, in a manner other than set forth in this 
code, so as to effect said complian.ce most expeditiously; provided, however, that due process is 
assured all applicants. In this regard, the Building Official may reduce the time periods set forth in 
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this section as they apply to a second application and permit required by the Building Official to 
effect full compliance with this code and other applicable laws and regulations if by doing so code 
compliance would be 'more expeditiously accomplished. 
EXCEPTION: In order to avoid repetitive filings and processing of applications to effect code 
compliance, the Building Official is hereby authorized to establish alternate procedures and 
extensions of time from cancellation pursuant to Section 106A.4.1 and from expiration pursuant to 
this section; provided, however, that the Building Official, in establishing alternate procedures and 
extension of time, shall proceed as expeditiousiy as possible toward abatement of the violations. 
When a permit is issued but delayed due to actions before the Bo~,rd of Appeals or other City 
agencies, or cases in any court of competent jurisdiction, or is '!nfd,ei;. review by a State or regional 
regulatory body, the time allowable shall be computed from tlie date of the final action of the 
agency or court of jurisdiction. . ·. ·. , . ' 

TABLE B - MAXIMUM TIME ALLOWED TO COMPLETE ALL WORK 
AUTHORIZED BY BUILDING PERMIT 

I Valuation I Time Allowed.Ct)·... E;xtension Limitation 

.~$-1-~o-o_t_o--~~·1·-3_6_0_g_(Y-}-.; .-.... -. --~\·.-:,-... -f'l._""""~6_,.,b-·; d_a_y_s--~-.. -.,. -~· 

~., ···. '·. 

NOTES:.· c. 

(1) For ~;te·perµiits with a ~alµa(ion :l$i,soo,ooo or more, the time allowed to complete work 
authorized bytf\e building perlliitinay be increased by 50 percent. For site permits with a valuation 
less than $2,SOO,OOQ;11se Table~; .;; 

106A.4.4.1 Commencem~nf ofwork on permit expired due to work n:ot started. Before work can be ·· 
commenced on an expired permit on which no work was performed, a new application shall be filed 
and a new permit shall be obtained. If not more than one year has elapsed since the expiration of 
the original permit, the applicant is eligible for reduced fee on the new permit. See Section 110A
Table lA-B - Commencement of Work Not Started. All other applicable fees in Section 110A
Table lA-A or any other table in this code, shall be collected in the full amount. To qualify for the 
reduced fees, the original approved plans and specifications in the possession of the owner shall be 
submitted with the new application, together with a notarized certification that there are no 
changes made on those plans and specifications. 
In the event a refund has been granted upon the request of the applicant prior to the 
commencement of the work, the provisions of this section shall not apply and a new permit shall be 
applied for and all fees will be required to be paid. 
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106A.4.4.2 Recommencement of work on permit expired due to work not completed. An alteration 
permit shall be secured for the work not completed. See Section llOA, Table 1A-F- Specialty 
Permit Fees - for applicable fee to defray cost of certifying site conditions. The permit fee shall be 
based upon the valuation of the uncompleted work. When the permit is for completing the work as 
shown on the original approved plans, no additional plan review fee shall be required. 

· 106A.4.5 Suspension or revocation. The building official may, in writing, suspend or revoke a 
permit issued under the provisions of this code whenever the permitis issued in error or on the 
basis of incorrect information supplied, or in violation of any ordinance or regulation of any of the 
provisions of this code. ; \ 
Any permit issued for which less than the correct permit an~ plari checking fees were paid shall be 
considered an invalid permit and shall be suspended until the ¢owplete bill of fees has been paid. 
Failure to pay the correct fees shall be sufficient grounlJ.:s for'denfal of a temporary permit of 
occupancy or a permit of occupancy. · · · 

106A.4.6 Notice of permit issuance. Within 24 h~~~s after the issuanc~ ~fa building permit 
authorizing the types of work described below, ndtice of such issuance shallJfo given in the manner 
set forth below. · · 

1. For permits to demolis.h, or erect a b~ilding or~tfu~ture, or to m'oye a, structure to a 
new site, the permittee shall obtain frtin(the Department a sign' containing the following 
information: permit number; filing dat~i. a~dJ·e.~s and phone n,~mber of the agency to contact for 
information regarding permit issuance; th~ dat"'. ()f permit issuaqce; address and phone of agency to 
contact to appeal issuance of permit; name; address anq phone'niimber of permittee. 
For unreinforced masonrybu~ldings, additional information,shallbeprovided, as required by the 
Building Official. •. ·~ .. ··.. · .. ·. ···· ·· ·.·· ' . <· , · .·.•· . ·• Y 

See Section llOA, Table 1A-L - Pu,bli~ Inforniittio:O: 7 fo~ applidb,1e fee. 
The permittee shall ca1lsC, tb.:e sign tO' b~ erected o~ the site of the property to which the application 

applies. · ·· ·•·• .. . ..... ··.·•····· ·.. , 
Location ofsign.:'I;cJie sign shall~~·~le~,riy;vistble to I>?.ssing motorists and passing pedestrians. In 
the case of111t1.~eci'bilildiltgs, the sfan shalibe•po~ted a(the site onto which the building is to be 
moved:T~eminimulli diJ)iensions's]iall be 30 inches by 30 inches (762 mm x 762 mm), unless the 
permifre~ates to a vacanfsite;Qr a vacant building, in which case the Building Official may require 
a sign up tb 8 feet (2.438 m) Wide, and 4 feet (1.219 m) high upon a determination that the larger 
sign will provid~ ,better public notice. If a larger sign is required, the permittee shall provide it, and 
it shall contain the'information s,efrorth above. The sign required herein shall be installed as 
follows: The bottom edge of the si~ shall be at least 6 feet (1.829 m) above grade; the face of the 
sign shall be parallel to the main street frontage and shall be located 5 feet (1 .. 524 m) or less froni 
the street property line; tbe sign sJ.iall be attached to one or more posts substantially embedded into 
the ground in order to withstan,d wind or other load factors, or may be attached to an existing front 
building wall. The background color of the sign shall be white, and the color of the text shall be · 
black; the letter size of the first line shall be a minimum of 8 inches (203 .. 2 mm) high; the size and 
style of the text shall be such that the message is clear and legible from a distance of 10 feet (3 .. 048 
m) to· a viewer with normal vision: 
])uration of sign posting. The permittee shall cause the sign to be erected within 24 hours after a 
permit is issued. The sign shall remain posted until either the conclusion of the hearing on the 
permit before the Board of Appeals or the time for filing such appeal has lapsed without an appeal 
being filed. Work under a demolition permit shall not begin until 15 days after the date on which 
the permit is issued. 
Revocation for noncompliance. The Building Official shall, after providing the permittee an 
opportunity to respond to any complaint of noncompliance, revoke any permit where the applicant 
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has not substantially complied with the provisions of this section or Section 106A.3.2.3 requiring 
notice of permit application and issuance. 
The requirements contained in this code relating to notice are not intended to give any right to any 
person to challenge in any administrative or judicial proceeding any action for which notice is given 
if such person would not otherwise have the legal right to do so. 

2. For a permit which would authorize a structural addition to an existing building, 
the Department shall mail written notice to the owners of properties immediately adjacent to the 
subject building as shown on the current tax roll. See Section llOA, Table lA-L - Public 
Information - for applicable fee. . .. 

3. For a permit which would authorize the demolitih:ti; or moving of a building or 
structure, written notice shall be mailed to the owners of pro1fertiCs within 300 feet (91.44 m) in 
every direction from the edge of the property on which the .Pi:~posed demolition work will take 
place, or from which the building will be moved. Ownerfnotifled shall be as shown on the last 
annual tax roll. Notice to interested organizations or gr~ups shall be made as provided in Section 
106A.4 of this code. . ' . 

4. For changes in occupancy per this'code, notice shall be provided as specified in 
Section 6 of the San Francisco Business and Tai'R.~gulations_Code. See Section llOA, Table lA-L
Public Information - for applicable fee. 

5. For a permit that would i,ulth.orize removatJf: :a ie;~l or illegal dwelli~g unit, as defined 
in the Housing Code, permittee shall p'ost ~·,sign at least :(~,jn~hes by 15 inches (381 mm x 381 mm) 
in a conspicuous common area of the Huildingwhere the worktwill occur, with the following 
information: permit number; filing date{acldre.Ss and phone lllllll.ber of the agency to contact for 
information regarding permit issuance; th~;date of perntit issuance; address and phone number of 
agency to contact to appeafissu~nce of permit; name,' address. and phone number of permittee. 
The sign shall also c9ntain ~list bf tenant cou11s£lilig or legal servi.ces that can provide assistance to 
tenants with understa11ding and parti.cipating intb,eCity's processes. The sign shall remain posted 
until either the conclusion of the hearing on the permit before the Board of Appeals or the time for 
filing such appe~l has lapsed witl,ii'>ut an appeal being;filed. Such notice shall also include contact 
informatioitfo[:fransl,ation servi~esiri'to SpaJ1isb,, Chinese, and Russian. 

"-'·'; .. 

ReyoFation for noncompliance~The Building Official shall, after providing the permittee an 
opportllnity to respond to any complaint of noncompliance, revoke any permit where the applicant 
has not sub~tantially complied witli the ptoyisions of this section or Section 106A.3.2.3 requiring 
notice of perm# application ali.d)ssuance> "' 

106A.4.7 Additimial,work, permif'r~quired. When an approved permit has been issued, a separate 
permit for alteration work shanbKrequired for any change in work or additional work as set forth 

. hereafter. The fees for sucJ.i addittonal work shall be as set forth in Section llOA, fee tables, based 
on the difference in the valllaf.ion between the changed work and that of the original permit. The 
valuation shall be not less than $1. Situations which require a separate permit include the 
following: 

1. Construction differing from the approved construction documents sufficiently to 
require revised plans or additional plans to be submitted to the Department for approval, including 
changes in partition layout that impact other code requirements, changes in framing directions, 

. spans, and locations of concentrated loads, and changes in types of materials used. See Section 
llOA, Table lA-F - Specialty Permit Fees - for the assessment for this type of additional work. 

2. Changes proposed to any building or structure which alter the exterior dimensions 
more than 6 inches (152.4 mm) either in vertical or horizontal dimension, alter the visual 
appearance through changes in exterior wall materials or windows, change the number of 
residential dwelling units or decrease the amount of off-street parking provided. 
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3. Value of additional work or of changes exceeding 10 percent of the valuation of the 
approved permit work or $50,000 whichever is the lesser amount. 

4. A change in occupancy or use, as defined in this code. 
5. A change in the construction type of any portion of the building. 
6. An unusual condition requiring a permit procedure to protect the interest of the 

public. 
A separate alteration permit shall not be required where the change or additional work is required 
by the Board of Appeals as a condition of approving an appealed permit; however, revised plans 
and plan review fees, including back check fees, shall be requiredJor any such change or additional 
work. The Board of Appeals may require, as a condition of approyal, that revised plans be 
submitted to the Board for review. ' · 

.. ... . 

106A.4.8 Replacement of approved construction documents; Wh~n the permit holder's set of 
approved construction documents is not available as r~quired by Sect~on 106A.4.2, a duplicate set 
of documents shall be submitted to the Departme11t ;ilmig with a notarized_ certification that such 
documents are identical to the approved constr,l(ction documents except for notations by City 
agencies. The Department shall then copy such notatjons from its retained set to the duplicate set 
and shall stamp the duplicate set APPROVED. . .··. . .. 
See Section HOA, Table 1A-L - Publi<:Jnformation _;.foi appfic~ble fee. 

106A.4.9 Preapplication plan review ~rill~p'ection. When ;a·1)a}'.ty wishes to discuss specific design 
issues or submit preliminary designs fot ~eyiewand, commenf by the Department prior to formal 
application for a permit, a request for preapplicatiori'plan reviewlllu,st be submitted in writing to 
the Building Official. See Section HOA, Table1A-B.:: Otiiei;Building'E~rmit and Plan Review Fees 
- for applicable fees. Payruentoqhe minimuinJee mu~t be ~'ul:Jm~tted'.with the letter of request. 
In cases where on-sited,iscussion with a field ins.pect.o.r:is desired,,lhe same request requirements 
apply. See Section HOA, T.~ble 1A-G-~ Inspections; ~urveys and Reports - for applicable fee. 

; 

1 

106A.4.10 :R.evi~~oifuechani'c~l~ians.Wh~na~.appii~ation for a permit contains a mechanical 
componei;tt.(s.eparate from or in addition to eriergy'c~nservation design) sufficient in scope or 
complexity to require revieW' by a mechanical specialist, a fee for this service shall be assessed and 
is payable before issuance of the permit.,")~e Section HOA, Table 1A-B- Other Building Permit 
and Plan Revi~w.Fees - for applie11bie fee~ · 

106A.4.H Revie:W qf electrical pl~:iis. When an application for a permit contains an electrical 
component (separat~fiom or in.ad_~ition to energy conservation design) sufficient in scope or 
complexity to require reyiew by an' electrical specialist, a fee for this service shall be assessed and is 
payable before issuance ofthepei-mit. See Section HOA, Table 1A-B- Other Building Permit and 
Plan Review Fees - for applicable fee. 

106A.4.12 Review of plumbing plans. When an application for a permit contains a plumbing 
component sufficient in scope or complexity to require review by a plumbing plan reviewer, a fee · 
for this service shall be assessed and is payable before issuance of the permit. See Section HOA, 
Table 1A-B - Other Building Permit and Plan Review Fees - for applicable fee. 

106A.4.13 Premium plan review. At the request of the applicant and upon payment of an 
additional fee per Table 1A-B - Other Building Permit Application and Plan Review Fees, building 
permit applications shall be reviewed by the Department of Building Inspection within a 
guaranteed plan review time set by the Building Official. This building plan review time will be less 
than normal turnaround times and will be developed on a case-by-case basis depending on the 
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scope of work and the quality of completeness of the submittal documents. At or before the due 
date of the guaranteed building plan review time, a thorough set of plan review comments and/or 
corrections will be sent to the applicant for response. Premium Plan Review does not guarantee 
plan review times during the recheck process, nor building permit approval and issuance. If the 
Department fails to complete its plan review within the guaranteed plan review time, the additional 
fee paid shall be refunded to the applicant upon written request by the applicant. This service is 
offered for plan review by the Department of Building Inspection only and does not commit any 
other City agencies or departments to the turnaround times. 

(Amended by Ord. 43-14, File No.131148, App. 4/17/2014, Eff. 5/17/2014;'0rd. 208-15, File No.150587, App. 
12/9/2015, Eff. 1/8/2016) · i 

107 A.1. General. Fees shall be assessed in acco;dance with the provisions ~f this section or shall be 
as set forth in the fee schedule adopted by the jurisdiction. 

107 A.1.2 Exemption from fees. The fees provided fo~,iri't}lis ~~~pter shall not ~~ply• to permits 
issued to perform work on buildings whickar~ owned aiid()ccupied by the Federal or State 
governments. The San Francisco Housing Authority shall be~xempt from all permit fees in this · 
chapter except State mandated fees and reCord retenti<m fees., Permits required under this code for 
buildings and sites owned orJeased by the qty and Ccrunty of San .Francisco shall be subject to all 
fees set forth in this chapter~; '·- '~ · ' ···. '· ' · · · 

.. ,... : . 

107 A.2 Permit issuan~~:f~es. Th~ hiinimum permitfee per S~~t(Jn HOA, Table 1A-A- Building 
Permit Fees - shall be paid at the time an application for a building permit is issued. The New 
Construction J>ttrmit Fee Schedule,appliesto new buildings or structures. The Alteration Permit 
Fee Schedule ~pplies,to alterations, repairs; additions or other work on an existing building or 
structure; Qr fo the n;.odifi~ation Cif'the scope ()f~n app:roved permit as required by Section 
106A.4.7.' 1 .. . . .· 

The determjnation ofvalu~ oivaluati~nunder any of the provisions of this code shall be made by 
the Building.Official. The value,t() be used in computing the permit issuance and plan review fees 
shall be the finalvaluation upon completion •()fall construction work for which the permit is issued, 
as well as allfinis'h 1'7ork, painting,.roofing, mechanical, electrical, plumbing, heating, air 
conditioning, elevators~ fire-extingtiishing systems and all other permanently installed equipment 
and construction, ev~n<tb~ug~ ot~er permits to perform such work may be required. 
The valuation shall be caICulated at the time of permit issuance according to a cost schedule posted 
in the office of the Departmenfor by actual construction cost, whichever is greater. The valuation 
shall be recalculated at the time of any addenda and/or revision issuance. Any additional fees due 
resulting from the recalculation of valuation shall be paid prior to addenda and/or revision 
issuance. The cost schedule shall be adjusted annually based on construction cost data reported by 
a variety of sources, including without limitation, local contractors, design professionals, cost 
estimators or nationally published construction cost data books or websites. Contractor overhead 
and profit shall be reflected in the schedule. The Building Inspection Commission is authorized to 
waive the annual cost schedule adjustment if it determines that increasing the fees will exceed the 
cost of providing the services for which the fees are paid. 

107 A.3 Plan review fees. 
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(a) When submittal documents are required by Section 106A.3.2, a plan review fee shall 
be paid at the time of filing an application for a permit for which plans are required pursuant to 
Section 106A.3.2. Said plan review fee shall be based on the valuation determined by Section 
107 A.1. See Section HOA, Table 1A-A- Building Permit Fees - for applicable fee. 
The plan review fees specified in this section are separate fees from the permit issuance fees 
specified in Section 107 A.2 and are in addition to the permit fees. 
When submittal documents are incomplete or changed so as to require additional plan review or 
when the project involves deferred submittal items as defined in Section 106A.3.4.2, an additional 
plan review fee shall be charged as shown in Section HOA, Table JA-B - Other Building Permit 
and Plan Review Fees. < · 

(b) If a project involves voluntary seismic retrofifupgfades to soft-story, wood-frame 
buildings, as defined by the Building Official, the applicanffcfr said project shall be exempt from 
the proportionate share of plan review fees spedfied un4er this Chapter that is related to such 
retrofit work, provided all permit conditions and time•ines are meL; 

107 A.3.1 Reduced plan review fee. A reduced pla:n review fee shall be collected for reviewing 
submittal documents identical to those filed witli~oµe year of the original approved construction 
documents for which the full plan review fee was paia .For thi$ pu.rpose, plans may be considered 
identical when they contain only such ,minor differences.as extetior finishes, or ifther are identical 
but opposite hand. See Section HOA, 'l'able 1A-B- Other Building Permit and Plari:Review Fees -
for the second and each subsequent setoficientical submittkdocuments within the stated time 
period. To obtain this reduction, the appl~cahtshall,submit a' copy, of the original approved 
construction documents for which the full pl,an review.fee was paid; .. 
When the submittal documep:t$ are substaii#ally changeclfi;om those th.at were previously 
approved, an additional fullplaii review fee sh.all be c~arged: Se~. Section HOA, Table 1A-B - Other 
Building Permit and Plan Review F~t$ - for applicable fee. i · 

. ,.·.'·:·· .. ' 

107 A.3.2 Tenant impr~v~h.e11t work. ;An applica~~n for tenant improvement work shall state at 
the time of filin~ whether the peri:tlitis to ili:clude the partition and other improvement work for the 
entire building. If this· work is' n9t to be in~lu~e(I, Jhe valuation shall be reduced accordingly. The 
installaticm of such work shall then' require permits ~or alteration work, the fees for which shall be 
in accorqan~e with Section)}OA, T~ble 1A-A- Building Permit Fees. 

107 A.3.3 IlltpfO,vement work. ·"1h:en the application is for first-time improvement work in a new .. 
building and tile valuation ofsuch:Work was included in the valuation of the original building 
permit, the valuati~ii for each alf:ef a ti on permit for part or all of such work shall be shown as $500, 
and the permit fee sb:ail be colleCte~' accordingly. · ,, · ... -. . ·.· 

107A.3.4 Site permit andad.d~hda fees. The permit fee for projects submitted under the site 
permit and addenda ·process· shall be based on Section HOA, Table 1A-A - Building Permit Fees 
and additional fees as stated in Table 1A-B- Other Building Permit and Plan Review Fees. 
Twenty-five percent of the plan review fee shall be paid at the time of site permit application 
submittal, and shall be credited toward the final plan review fee payment at the time of the first 
construction addendum submittal as determined by the Building Official. One hundred percent of 
the permit issuance fee shall be paid at the time of the first construction addendum issuance as 
determined by the Building Official. 

107A.4 Expiration of plan review. (See Section 106A.3.7.) 
. . . 

107A.5 Investigation Fees: Work Without .a Permit. Whenever any work, for which a permit is 
required under the provisions of this code, has been started without a permit and where no specific 
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additional fees are imposed as penalties as provided in this chapter, a special investigation shall be 
made before a permit may be issued for such work. See Section llOA, Table 1A-K- Penalties, 
Hearings, Code Enforcement Assessments- for applicable fee. Where only a portion of the work 
has been commenced without a permit, the investigation fee shall be based upon the portion of the 
work done without a permit. The cost of any penalty for any work done, in conjunction with the 
investigation fee,· shall be borne by the owner. 

The owner or owner's agent may appeal the amount of the investigation fee if they can provide just 
cause, s.uch as unfamiliarity with this code or demonstrable negligence on the part of one of their 
employees. , ·\·; 

The Building Official may reduce the investigation fee to tvy6 times the amount of the permit fee as 
called for in Section HOA, Table 1A-A- Building Permi(Fees ~ !)f this code for work that was 
constructed prior to the current building ownership, pro".i,ded tha't~upstantiating documentation is 
provided. . . 

Where the Building Official rules against the a~pJicant, appeals of such illvestigation fee shall be 
filed with the Board of Appeals in the manner provided in Part III of the San :J.i'rancisco Municipal 
Code. Such filing shall be subject to the fees and rWes of the B«;)ard of Appeals'··'fhe Board of 
Appeals, in re-viewing the appeal of the investigation fe~ asses'sed for doing workwithout a permit, 
may reduce the amount of said fee, bufin n() case shall sucti reduced investigation fee be less than 
two times the amount of the permit fee as.caiiedfor in Secti'ou llOA, Table 1A-A- Building Permit 
Fees - of this code. , ·. · ' · · ' • . 

107 A.6 Fee refunds. Wh~n)i.C>work has been done an'.dth~project has been abandoned or the 
permit expired per Secfiori 106A.4;4; by limitatiOn; apprtion off,li'e building issuance fee paid shall 
be refunded upon written request o~the owner wli:encsuch request is made within six months of 
permit expiration. See SeCtion 110,A; T_able 1A-R:2. Refunds - for applicable refund. 

107 A.6.1, Pi.a~· .. ~vi¢wre~s. When ~ri·'applic~H()njs withdrawn, the plan review fee paid may be 
partiafly refunded upon.written r~quest in thi case·no site inspection had been made by 
Departinent personnel, alidpfan review had not started within any division of the Department. See 
·Section llOA,Table 1A-R-Refunds __:for applicable refund. For other cases, the amount ofrefund, 
if any, shall be)letermined by tlie BuildiiigO:fficial, based on the amount of permit processing work 
already complete<!, on the application at the time it was withdrawn. Requests for refunds must be 
made within 30 day~:of withdrmyal py the applicant to the Building Official. 

'··· 

107 A.6.2 Fees in error: IftheJJuilding Official determines that an error has been made in the 
assessment of fees, a refund fot; the portion determined to be in error may be made upon written 
request by the applicant. See Section llOA, Table 1A-R - Refunds - for applicable refund: 

107A.7 Strong Motion Instrumentation Program fee. Pursuant to the provisions of Section 2705 of 
the Public Resources Code of the State of California, a fee shall be assessed for all building permits 
except demolitions. See Section HOA, Table 1A-F - Specialty Permit Fees - for applicable fee. All 
such fees collected shall be handled in accordance with the provisions of Section 2706 of said Public 
Resources Code. 

107A.7.1 Strong Motion Revolving Fund. That portion of the strong motion instrumentation fee 
retained by the Department as provided for in Section 2705 of the Public Resources Code of the 
State of California shall be deposited into a special Strong Motion Revolving Fund established by 
the City Controller. Funds from this revolving fund shall be used, subject to the approval of the 
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Building Official and the Building Inspection Commission, to defray personnel and equipment costs 
incurred in carrying out the State mandate. The Strong Motion Revolving Fund shall continue 
from year to year, and shall not be included in the Cash Reserve Fund. 

107A.7.2 California Building Standards Commission administration fee. Pursuant to the 
provisions of California Health and Safety Code Sections 18930.5, 18931.6, 18931.7and18938.39 
relating to building materials, cities and counties are required to assess a fee for all building 
permits. See Section llOA, Table lA-J for applicable fee. All such fees shall be handled in 
accordance with the provisions of Section 18931. 7 of said Health and Safety Code. 

107 A. 7.2A California Building Standards Commission Fund, Tl~at' portion of the fee assessed 
pursuant to Section 107 A. 7.2 relating to building material~ th:it is.retained by the Department of 
Building Inspection shall be deposited into the Californ\a B~ild.ing Standards Commission Fund 
established by the City Controller. Funds from this c~t~gory 2 func(sh.all be used, subject to the 
approval of the Building Official and the Building·:J:nspection Commiss~on, for administrative costs 
and code enforcement education, including but, ilotJimited to, certification in the voluntary 
construction inspector certification program. The California Building Staiidards Commission Fund 
shall continue from year to year and shall not be ill~luded in the Cash Reserve Fund. . . . . ~ 

107A.7.3 Technology surcharge on p~;~its. A technolori·stircharge is hereby e~ta~l:ished on the 
cost of permit applications that the Dep~rtm~ntofBuildiii'ginspection processes for all 
departments and bureaus ofth,e City and.<;::ounty~f_San Francisco. The surcharge proceeds are to 
be used solely for the implementation and iPaintenan¢epf the Cify-}Vide Permit and Project 
Tracking System. The fun_d.s ~hilll continue from yeart9 year and s]ia!l not be included in the Cash 
Reserve Fund. See Sec,tioJillciA,T11ble lA-J for the applicaqlesurchatge. 

,· .. _ , ..: . ··i ' '.i ':-.·- .... ···; .. ':/ .·-·· :..::i: 

·" ·'·: .; 

107 A.8 Delinquent fe~sYcJishonored checks. Pennits ~ill not be issued to any person having 
outstanding or delinquent balances.<n:'.di~honoreci·checks on file with the Department of Building 
Inspection'. .. · ·· ·· · · ··· · 

.: .'·: .. -(, 

107 A.9. ·srirvey. A building survey'~ay be request~d ~hen a building inspector's assistam~e is 
desired to 'establish code dotlipI,iance ofexisting or proposed construction. See Section HOA, Table 

· lA-G- Insp~ctions, Surveys a#d..Reports'-for applicable fees. 
'.· -' 

107 A.10 Buildirig numbers and f~~. Every person shall obtain an official street number 
assignment at the tioiethe person-itl,es a permit application or establishes a new parcel and shall 
place the numbers soassigned on.tJ;te building in such a position that the number is easily visible to 
approaching emergency vehicles. The numerals shall not be less than 4 inches (101.6 mm) in height 
with a minimum stroke width 0,fl/2 inch (12.7mm) [Reference CRC R319.1] and shall be a 
contrasting color to the background. All numbers must be made of substantial and permanent 
material and must be so affixed as not to be easily effaced or removed. Any additional or changed 
numbers assigned to a building shall be subject to the provisions of this section. See Section llOA, 
Table lA-J - Miscellaneous Fees - for applicable fee. 

107 A.11 Fees for reproduction of reports, records and documents for the public. 

107 A.11.1 General. In order to provide for the cost of reproducing inspection reports, records, 
documents and other material in the Department files for the public, including but not limited to 
records on microfilm, a fee shall be required, payable in advance. Fees shall be chargeable fo all 
persons, as well as City departments; when such reproduction is in response to subpoenas of 
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records, the attorney requesting such records shall pay the fees. All fees collected shall be deposited 
into the Building Inspection Fund. 

107 A.11.2 Reproduction fees. The fees shall be determined based upon the number of pages, type 
of record, size of microfilm reproduced and the number of copies required. All costs of 
reproduction shall require the pickup of said reproduced material at the office of the Department 
unless costs of delivery are provided. The Building Official may make any other rules or 
regulations necessary to provide for the reproduction of material consistent with the intent of this 
section. See Section HOA, Table lA-L- Electrostatic Reproducfo:m - for applicable fees. 

107A.12 Fees for services and regulatory functions of the Department. Fees for all services and 
regulatory functions of the Department as established in vari~u~chapters of the San Francisco 
Municipal Code shall be imposed pursuant to Section l{OA,et' seq; 

107 A.13 Development impact and in-lieu fees. 

107 A.13.l Definitions. (a) The following definitions shall govern interpretatfon of this Section: 
(1) "City" shall mean the City and County, of San JJ:t.ancisco. · .. 
(2) "Department" shall mean the Departmelttof~uilding Inspection.> . 
(3) "Development fee" shali 111ean either a dev~lopment impact fee or an in-lieu fee. It 

shall not include a fee for service or anytiiu'e and materialch,arges charged for reviewing or 
processing permit applications. ' :; l. ····. ..•.. 't' . 

(4) "Development impact fee",'shall mean ~foe imposelJ,: «;>n a development project as a 
condition of approval by the, various departll,ients and ageh~ies of th'(City and levies against 
development projects bftheSaii francisco Unified SchoolDist.r~ct under Section 17620 of the 
California Education: Code and other provisions ofStafo law' to ~ltigate the impacts of increased 
demand for public se~ices. facilitieS, or housing caused by the development project that may or 
may not be an impact fee governedby·the California Mitigation Fee Act (California Government 
Code Section.6~000 .. et seq.j ; •... , 1 >' .. · > .········. ·> 

(S), ;.,''Developmenthnpllct requir~ment" shall mean a requirement to provide physical 
improvements, facilities Or below market rate housing units imposed on a development project as a 
conditio~'of approval to ~itigate the.impacts of increased demand for public services, facilities or 
housing ~~use.d by the developti:umt projectthat may or may not be governed by the California 
Mitigation Fe~Act (California •GovernmenfCode Section 66000 et seq.). 

(6) ''·'Deyelopment proj~ct" shall mean a project that is subject to a development impact 
or in-lieu fee or development impact requirement. 

. (7) "Fidtcertificate'o(rlccupancy" shall mean either a temporary certificate of 
occupancy or a Certifi~ate 9f:finafCompletion and Occupancy as defined in San Francisco 
Building Code Section 109,.\_~ 'rhichever is issued first. 

(8) "First construction document" shall mean the first building permit issued for a 
development project or, in the case of a site permit, the first building permit addendum issued or 
other document that authorizes construction of the development project. Construction document 
shall not include permits or addenda for demolition, grading, shoring, pile driving, or site 
preparation work. 

(9) "In-lieu fee" is a fee paid by the project sponsor in li.eu of complying with a City 
requirement that is not a development impact fee within the meaning of the Mitigation Fee Act. 

(10) "Neighborhood Infrastructure Seed Fund" shall mean the fund or funds established 
by the Controller's Office for the purpose of collecting the 20 percent pre-paid portion of the 
development fees intended to fund pre-development work on any neighborhood infrastructure 
project funded by any of the six neighborhood infrastructure impact development fees listed in 
Subsection 107 A.13.13.1. In addition, third-party grant monies or loans may also be deposited into 
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this fund for the purpose of funding pre.,.developnient or capital expenses to accelerate the 
construction start times of any neighborhood infrastructure project funded by any of the six 
neighborhood infrastructure impact development fees listed in Subsection 107 A.13.13.1. 

(11) "Project sponsor" or "sponsor" shall mean an applicant seeking approval for 
construction of a development project subject to this Section, such applicant's successor and 
assigns, an:d/or any entity which controls or is under common control with such. applicant. 

(12) "Unit" shall mean the Department's Development Fee Collection Unit. 

107 A.13.2 Collection by Department. The Department shall be re~ponsible for collecting all 
development impact and in-lieu fees, including (a) fees levied by"'i:I~eSan Francisco Unified School 
District ifthe District authorizes collection by the Department,alul (b) fees levied by the San 
Francisco Public Utilities Commission, ifthe Commission's'General Manager authorizes collection 
by the Department, deferral of payment of any developip'ellt fee, 'and/or resolution of any 
development fee dispute or appeal in accordance wi!ll!his Section loJA.13. 

. i -
. ..- .. _ -, ·, .. 

107 A.13.3 Timing of development fee payments arid s~tisfaction of deveIOpment impact 
requirements. ., .... '. . · '.·· 

(a) All development impact or in-lieu feesowed for,ja developmenfproject shall be paid 
by the protect sponsor prior to issuanc.eofthe first constrJ,lction.document; provided, however, that 
the project sponsor may elect to defer:i:)ayment of said fees imCl~r Section 107 A.13.il. 

(b) Any development impa~frequirement shallb~'co.mpleted prior to issuance of the 
first certificate of occupancy for the developllient pr?ject. '·. ' 

107 A.13.3.l Fee deferral progr~Jl1; devel~'pritent fe~ def~rr;al surch'afge. A project sponsor may 
elect to defer paymentof ~nf dey~lopment impact orin:~lieu f(!(!,· cQllected by the Department to a 
due date prior to issuan'ce by the b,~p~rtment Of tlie first certific4,!e of occupancy; provided, 
however, that the projedsponsor sli,alJ pay 15 per~ent of the total amount of the development fees 
owed prior to issuance of the, first cQ,nstruction doc:mnent. If a project is subject to one of the six 
neighborhood·~nfrastructurein'ip~c~ develtlpm,ent feesl~sted in Subsection 107 A.13.3.1.1, the 
project spons,or'shalf pay 20 percelii of th(dotalamounf of the development fees owed prior to 
issuan~e of the first const~uction d.6~\iment. Tlie~e pte-paid funds shall be deposited as provided in 
Subsection.:l07 A.13.3.1. 1 bf:!l°')y· A proje~t sponsor that received project approval prior to July 1, 
2010 and has not yet paid a de*elopment i!iipact or in-lieu fee may elect to defer payment under the 
provisions of thi~Section notwith~fanding a condition of approval that required the fee to be paid 
prior to issuance of-a building or ~ite permit. 
. This option'to defer paym~nt may be exercised by (1) submitting a deferral request to the 
Department on a forlD. provided .bythe Department prior to issuance of the first construction 
document; and (2) agreeingt<)pay 'a Development Fee Deferral Surcharge. This deferral option 
shall not be available to a project sponsor who paid the fee prior to the operative date of July 1, 
2010; the project sponsor's reapplication for a building or site permit after expiration of the 
original permit and refund of the development fees paid shall not authorize the project sponsor to 
elect the deferral option. The deferral option shall expire on July 1, 2013 unless the Board of 
Supervisors extends it. 

107 A.J3.3.1.1. Deposit of pre-paid portion of deferred development fees. If a development project is 
not subject to one of the six neighborhood infrastructure impact fees listed below, the pre-paid 
portion of the development fees shall be deposited into the appropriate fee account. If there is more 
than one fee account, the pre-paid portion of the fees shall be apportioned equally. 
If a development project is subject to one of the six neighborhood infrastructure impact 
development fees listed below, the entire 20 percent development fee pre-payment shall be 
deposited in the appropriate neighborhood infrastructure impact fee account. These pre-paid funds 
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shall be dedicated solely to replenishing the Neighborhood Infrastructure Seed Fund for that 
specific neighborhood infrastructure impact fee account. In no event shall a neighborhood 
infrastructure impact fee specific to one Area Plan be mixed with neighborhood infrastructure 
impact fees specific to a different Area Plan. If the 20 percent development fee pre-payment exceeds 
the total amount owed for the neighborhood infrastructure impact fee account, the remaining pre
paid portion of the 20 percent development fee pre-payment shall be apportioned equally amoJJ.g 
the remaining applicable development fees. 
The neighborhood infrastructure development fees subject to the 20 percent pre-payment provision 
of this Subsection 107A.13.3.1.1 are as follows: (1) the Rincon Hill.Community Infrastructure 
Impact Fee, as set forth in Planning Code Section 418.3(b)(l); (2)the Visitacion.Valley Community 
Facilities and Infrastructure Fee, as set forth in Planning Code S~edion 420.3(b ); (3) the Market and 
Octavia Community Infrastructure Fee, as set forth in Pllin!J.ing,Code Section 421.3(b); (4) the 
Balboa Park Community i!nfrastructure Impact Fee, as s~tJorthJn Planning Code Section 
422.3(b); (5) the Eastern Neighborhoods InfrastructufeJmpact F~e, as set forth in Planning Code 
Section 423.3(b); and (6) the Van Ness and MarketNetghborhood I~fr~structure Impact Fee, as set 
forth in Planning Code Section 424.3(b )(ii). ·· • · ·•. . ' .. 

·.;. 

107 A.13.3.2 Payment of development fees; paymenta11d calculation of DevelopPient .Fee Deferral 
Surcharge. Except for any pre-paid f~e.s, all deferred dev~l9pJ}ient fees remainirtg unpaid shall be 
paid in full prior to issuance of the fit-st ce.rtificate of occupancy at the end of the deferral period. 
The Development Fee Deferral Surch~rge sh?ll J:>e paid whe~ tb.e deferred fees are paid and shall 
accrue at tbe Development Fee Deferral Sn.,rchiiige. Rate. ·· · '· > 

The Development Fee Deferral Surcharge R,:ate shailbe;calculat'ecl DJ.Onthly by the Unit as a blended 
interest rate comprised of SO!'i> of the Treasurer's yield pl1_a s,tandaid.:t,wo-year investment and 
50% of the latest updat~d.Mbrithly Earned IO:(!ome yl.e14 Rate (or the· City and County of San 
Francisco's Pooled FUnds; as posted'()ll the San :F11tlu.:iSco Treasurer's website and 50% of the 
Annual Infrastructure Construction: C,ost Inflation Estimate published by the Office of the City 
Administrator's Capital Plan..11.ing Group.and approved by the City's Capital Planning Committee 
consistent witb its obligations gl1~er:s¢c#.ol! 499(b) oUlte San Francisco Planning Code. The 
annual Infrastruaure Constructio:n Cost Inflation Estimate shall be updated by the Office of the 
City A:~l111mistrator's C~pitl!l Planning Group ort an annual basis, in consultation with the Capital 
Planning<;ommittee, witli the goal ofest~blishing ~reasonable estimate of construction cost 
inflation for the. next calendar year for a mi~ of public infrastructure and facilities in San 
Francisco. The Capital Planning Group mayrely on past construction cost inflation data, market 
trends, and a va'riety of national, state and local commercial and institutional construction cost 
inflation indices in d~yefoping theit~nnual estimates for San Francisco. Commencing on the 
effective date of this ordinance,_theUnit shall publish the Development Fee Deferral Surcharge on 
the Department of Building Inspedion website at or near the beginning of each month. The accrual 
of any deferred development:fees begins on the first day that a project sponsor elects to defer 
development fees, but never later than immediately after issuance of the first construction 
document. The Development Fee Collection Unit shall calculate the final Development Fee Deferral 
Surcharge for individual projects by multiplying the total development fees otherwise due prior to 
issuance of the construction document by the Development Fee Deferral Surcharge Rate by the 
actual day count of the entire Development Fee Deferral Period, which shall be the number of days 
between the project sponsor's election to defer to final payment of the deferred development fees. 
The Development Fee Deferral Surcharge shall be apportioned among all development fee funds 
according to the ratio of each development fee as a percentage of the total development fees owed 
on the specific project. 

107A.13.4 Development Fee Collection Unit. There shall be a Development Fee Collection Unit 
established within the Department. The Unit's duties include: (1) receiving and organizing 
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information from various City.agencies concerning the amount of development fees owed or· 
specific development impact requirements imposed under various sections of the San Francisco 
Municipal Code or other legal authority, (2) working with the project sponsor and relevant 
agencies to resolve any disputes or questions concerning the development fees or development 
impact requirements applied to specific development projects, (3) ensuring that the first 
construction document, or first certificate of occupancy if the project sponsor elects to defer 
payment, is not issued prior to payment of all development fees that are due and owing, ( 4) 
confirming with the Planning Department that any outstanding development impact requirements 
are satisfied prior to issuance of the first certificate of occupancy ~or projects subject to such 
requirements, (5) generating Project Development Fee Reports, (6) processing any development fee 
refunds, (7) publishing and updating the Citywide Developm¢nt Fee Register, (8) initiating lien 
proceedings to collect any unpaid development impact or in'--lieu fees, and (9) performing such other 
duties as the Building Official requires. The fee for the Department's services shall be as provided 
in Section 107A.13.14. ... . · 

,. ·~ 

107A.13.5 Citywide Development Fee Register, The Unit shall publish a Citywide Development Fee 
Register that lists all current San Francisco dev~lopm.ent impact and in-lieu fees. The Unit shall 
update the Register whenever a development impaet in: in-lieu fee is newly enacted, rescinded or 
amended. The Unit shall make the Register available fo the pfiblic'upon request, including but not 
limited to posting it on the Department's website. . · · · ' ' 

107 A.13.6 Required City Agency or D~p~rtii.ellt~otice to n~i~iopment Fee Collection Unit. Prior 
to issuance of any building or site permit for; a projed, any departn1~nt or agency responsible for 
calculating a development fe.e'collected by tJie Unit or impb$ing a development impact requirement 
shall send written or el¢ctro~fcn0tification to the Develophlen:t Fee Collection Unit that (i) 
identifies the developm~nt project,'(ii) lists which specific development fees and/or development 
impact requirements ar.e a.pplicable ~nd the legalauthorization fo'r their application. (iii) specifies 
the amount of the development fee .or fees that the.department or agency calculates is owed to the 
City or that.tbeproject spons6r}1a~ ele,{'.te'ci to satisfy.~:.development impact requirement through 
the direct)Jrovision'qfpublic be~e:fi.ts, and(iv)'Jisti; the ~ame and contact information for the staff 
person at each agency o~ departmeptresponsiblefdr, calculating the development fee or monitori~g 
the development impact requirement . 

.. ,.· •• •.. ""i ,_ .:. 

107 A~13. 7 Project DevelopmentFee Report:· Prior to the issuance of the building or site permit for a 
development projec;t that owes a' d~velopment fee or fees or is subject to development impact 
requirements, and ~fany time tlier,eafter, the Development Fee Collection Unit shall prepare and 
provide to the projeCtsponsor, or ari.y member oftbe public upon request, a Project Development 
Fee Report. The Report ~h~Il: {i)identify the development project, (ii) list which specific 
development fees and/or deyefopment impact requirements are applicable and the legal 
authorization for their applieation, (iii) specify the amount of the development fee or fees that the 
department or agency calculates is owed or that the project sponsor bas elected to satisfy a 
development impact requirement through the direct provision of physical improvements, (iv) list 
the name and contact information for the staff person at each agency or department responsible for 
calculating the development fee or monitoring the development impact requirement, and (v) state 
whether the development fee or fees are due and payable prior to issuance of the first construction 
document or whether the project sponsor has requested deferral under Section 107 A.13.3.1, and 
note the status of payment. A copy of the Project Development Fee Report shall always be made· 
available to the project sponsor immediately prior to issuance of the site or building permit for a 
development project subject to any development fee or fees to provide adequate notice oftbe 
proposed development fee or fees. The Development Fee Collection Unit shall not issue a Final 
DevelOpment Fee Report .and the respective site or building permit for a development project until 
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it has received written confirmation from the First Source Hiring Administration (FHSA) that the 
project sponsor has executed a first source hiring agreement(s) with the FHSA consistent with 
Administrative Code Section 83.11. 

107 A.13.8 Failure to give notice of a development fee owed or development impact requirement. 
The failure of the Unit or a fee-assessing department or agency to give any notice of a development 
fee owed or development impact requirement shall not relieve the project sponsor of the obligation 
to pay the development fee when it is due. The procedure set forth in this Section is not intended to 
preclude enforcement of the development fee or development imp11ct requirements pursuant to any 
other section of this Code, the Planning Code or other parts ofthe Municipal Code or under the 
laws of the State of California. .. 

/ : 

107 A.13.9 Development fee dispute resolution; appeal tQ ~~·~i~\jr,Appeals. 
107 A.13.9.1 Procedure for resolution by Developme~t F~e Collectio~ Uµit. if a dispute or question 
arises concerning the accuracy of the final Proj~'ctDevelopment Fee Report, including the 
mathematical calculation of any development fe~ ~sted thereon, the Development Fee Collection 
Unit shall attempt to resolve it in consultation withtbe departIIIent or agency affected by the 
disputed fee and the project sponsor.~ person protestOi:gthea~ctiracy of the Report,uust submit 
the issue or issues in writing to the Ut\it with a copy to the.,department or agency whose 
development fee is in dispute. Any public notice of the issuance of the building or site permit shall 
notify the public of the right to request·a c9py ()f t!J.eProject Ueyelopment. Fee Report a~d of/he 
right of appeal to the Board of Appeals u·n~~r Sectionl97 A.13.9;2:> 

.,-· ... : ":':..:' .. ;-

107A.13.9.2 Appealto,BoardofAppeals. • .. .. . . . , 
(a) If the TleveiopmentJ.fe~ Collection :(jnitis unabl~.·t~ resolve the dispute or question, 

the project sponsor or a m,e~ber of th~ public m:ay ~ppeal the Project Development Fee Report to 
the Board of Appeals within.JS days: of t~e issuance of the building or site permit under Article 8 et 
seq. of the San;Fra~cisco Busi~.es~ ~ia;;R~gulatioiis Code. 

(bf. 'In 'cases where a project spbnsot is not'using the site permit process and is required 
to payadev~lopment fee or fees priqr. to issuartce()fth'e development project's building permit, and 
chooses not to defer payl1lentunder Sedion 107A . .13~3.l, the sponsor may pay a disputed fee under 
protest and file an appeal within 15 days of the issuance of the permit. 

(c) '\Jn order to app~alto the Bo~r,d of Appeals under this Section, a project sponsor 
appellant must firsthave attempted to resolve the dispute or question by following the procedure in 
Section 107 A.13.9.tJlMdence ofthi~ prior attempt must be submitted to the Board of Appeals in 
order for the Board to accept t11:e appeal. Members of the public may file an appeal under this 
Section without providing sm;beyidence. 

(d) Promptly aftel~li appeal has been filed, the Board of Appeals shall notify the 
department or agency whose development fee or development impact requirement is at issue of the 
fact that an appeal has been filed and the date scheduled for hearing. A representative .of the 
Department of Building Inspection and of the department or agency whose development fee or 
development impact requirement is in dispute must be present at the appeal hearing. 

(e) In hearing any appeal of the Project Development Fee Report, the Board's 
jurisdiction is strictly limited to determining whether the mathematical calculation of the 
development fee or the scope of a development impact requirement is accurate and resolving any 
technical disputes over the use, occupancy, floor area, unit count and mix, or other objective 
criteria that calculation of the challenged development fee or development impact requirement is . 
based upon. 

(f) If a decision by the Board of Appeals requires a refund of all or any portion of the 
disputed development fee, the refund shall be processed promptly by the Development Fee 
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Collection Unit under Section 107 A.13.11. If a decision requires a new determination regarding the 
scope of a development impact requirement, such new determination shall be made by the relevant 
City agency or department prior to issuance of the first certificate of occupancy. Where the Board 
determines that an additional amount of the fee or fees is due and owing, the additional amount 
shall be paid prior to issuance of the first certificate of occupancy for the development project. 

107 A.13.10 Violation of this section deemed a violation of the Building Code. In addition· to the lien 
proceedings authorized Section 107A.13.15, a violation of this Section 107A.13 shall be d~emed a 
violation of the Building Code and subject to the provisions of Section 103A and any investigation 
or other fees authorized under other sections of this Code to compensate the Department for the 
cost of abating violations. '· 

107 A.13.11 Development fee refunds. Upon notification by the prpperty owner or project sponsor 
and confirmation by the applicable department or ag~n~y that a feerefund is due, the Unit shall 
process the refund. The fee for processing the refulid shall be as set foi;th..in Table 1A-D - Other 
Building Permit and Plan Review Fees. · · ' ··· ' 

.. . ·~::: 

' ':.. . 

107 A.13.12 Development fee information a public r~cord. Any notice of dev~lopment fees due or 
development impact requirements impQsed sent to the.Development Collection ·uJ:iit by any fee
assessing departments and agencies, .{b.e)>roject Developlliept.Fee Report issued by the Unit, and 
any development fee refunds or developm~ht impact require~ent revisions made are a matter of 
public record. . ··· ·· ··· .. · · 

107 A.13.13 Administratiye fee,; :{he fee for ~enrices pfo~idedby the Department under this Section 
107 A.13 shall be the Standard Hi:lurly Rate forAdmitlistr3tion set forth in Table 1A-D of tliis Code. 
The administrative fe~Js_payable 'v0thin 30 days"ofth,~ Departmhit's notice that payment is due. 

":,.··'; 

107 A.13.14 Admi.nistrati~epr~cedu!~s·. !he BuildingQfficial is empowered to adopt such 
administrative pro~edu·res as he or: she· deems. necessary to implement this Section. Such 
administrative.pio~edures shafrb'e gene~aUy~oiJ,sistent with the procedural requirements set forth 
in this Section 101 A. · · ·. · " ' · .. · 

' ·:·( 

107 A.13.1S Wrongful issuance~of first ionstmction document or certificate of occupancy; 
assessment li'eil.; notice. In addition to any 'otJ,.er remedy established in this Code or under other 
authority under' the laws of the State of California, if DBI inadvertently or mistakenly issues the 
first construction do~ument or first ~ertificate of occupancy, whichever applies, for a d~velopment 
project that has not paid a developrttent fee that is due and owing and payment has not been 
received within 30 days.follovving_notice that payment is due, or, in the case where a sponsor has 
elected to satisfy a developmeitfimpact requirement through direct provision of physical 
improvements and where non;,; compliance with any such requirement is not corrected within 30 
days following notice, the Department shall initiate proceedings in accordance with Article XX of 
Chapter 10 of the San Francisco Administrative Code to make the entire unpaid balance of the fee 
that is due, including interest at the rate of one and one-half percent per month or fraction thereof 
on the amount of unpaid fee, a lien against all parcels used for the development project. The 
penalty fee provisions of this section shall also apply to projects that have elected to provide 
physical improvements in lieu of paying a development fee, as if they had elected to pay the relevant 
development fee. 
The Department shaU send all notices required by Article XX to the owner or owners of the 
property and to the project sponsor if different from the owner. The Department shall also prepare 
a preliminary report, and notify the owner and sponsor of a hearing by the Board of Supervisors to 
confirm such report at least ten days before the date of the hearing. The report shall contain the 
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owner and sponsor's names, a description of the development project, a description of the parcels of 
real property to be encumbered as set forth in the Assessor's Map Books for the current year, a 
description of the alleged violation of this Section, and shall fix a time, date, and place for hearing. 
The Department shall mail this report to the sponsor and each owner of record of the parcels of 
real property subject to the lien. 
Any notice required to be given to an owner or sponsor shall be sufficiently given or served upon 
the owner or sponsor for all purposes in this Section if personally served upon the owner or sponsor 
or if deposited, postage prepaid, in post office letterbox addressed to the owner or sponsor at the 
official address of the owner or sponsor maintained by the Tax Cqllector for the mailing of tax bills 
or, if no such address is available, to the sponsor at the address .. oftb.e devefopment project, and to 
the applicant for the site or building permit at the address on dl.e permit application. 
Except for the release of the lien recording fee authorizedby,Administrative Code Section 10.237, 
all sums collected by the Tax Collector under this SectiQ~ s~ail b'e,held in trust by the Treasurer 
and deposited in the City's appropriate fee account · 

(Amended by 54-15, File No.150150, App. 4/30/2015, E.£t:S/30/201S) 

108A.1 General. All construction or vvork !or which ~·~frniitJs required shall b{subject to 
inspection by the building official, and all such construction 9rwork shall remain accessible and 
exposed for inspection purposes until appro:V~d. by f.he buildillgofficial. In addition, certain types of 
construction shall have continuous inspectiqn bfspecialinspectQrs as specified in Section 1701. 
Approval as a result of an. inspection shall not .be coiistrued to be an/approval of a violation of the 
provisions of this code qfgfotJierordinanc~s of the jul,-isdi~ti()n,Inspections presuming to give 
authority to violate Qt;cancel the provisions of this cod~ or of other, ordinances of the jurisdiction 
shall not be valid. ' 
It shall be the duty of the pet;mit applicant to cau~rthe work to remain accessible and exposed for 
inspection purposes~ N eithei; the t>hlidillg official ricir the jurisdiction shall be lia hie for expense 
entailed in_the iemci~al or replace~ent ofan.y materfatrequired to allow inspection. . 
In the abs~'i:foe of evideric~rns to th{proper location, qf the lot on which a building is to be erected, 
for which a building permit has be~nor may be is~tied, the Building Official may require the owner 
to have the Iotsurveyed and sta).{ed bya):egistered land surveyor, or registered civil engineer, so 
that the proper location of the t>U.Hding on the lot may be determined. A copy of this survey shall be 
filed with the ~pplication for the permit. · 

108A.2 lnspectio~~~~ord card. ,-.;\:hy work requiring a permit shall riot begin until the permit 
holder or the permit holder's,agent'posts an inspection record "Job Card," on the site. This card 
shall be issued at the timi!'o.f perinit issuance by the Department. The card must be posted in a 
conspicuous, readily :iccessibie'IOcation to allow inspectors to make necessary entries; it must 
remain on the job site until a final inspection of all work stated in that permit has been completed. 
After final inspection, the card may be removed and retained as part of the building owner's 
record. 

108A.3 Inspection requests. It shall be the duty of the person doing the work authorized by a 
permit to notify the building official that such work is ready for inspection. The building official 
may require that every request for inspection be filed at least one working day before such 
inspection is desired. Such request may be in writing or by telephone at the option of the building 
official. 
It shall be the duty of the person requesting any inspections required by this code to provide access 
to and means for inspections of such work. 
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108A.3.1 Off-hour inspections. Those desiring inspections outside normal business hours (7:30 
a.m. to 4:00 p.m., Monday through Friday, excluding legal holidays) may availthemselves of this 
service by prior arrangement and prepayment. See Section HOA, Table 1A-G - Inspections, 
Surveys and Reports - for applicable fee. 

108A .. 3.2 Permits by other departments. Those applying for permits issued by other City 
departments which require an inspection, certification or report by the Department as a condition . 
of issuance of said permits shall apply to the Department for saidJnspection, certification or report 
and pay a fee at the Department of Building Inspection. See Section HOA, Table 1A-G -
Inspections, Surveys and Reports - for applicable fee. · 

108A.4 Approval required. No work shall be done on l\h;~art'.~fthe building or structure beyond 
the point indicated in each successive inspection with~ut first obtainirlg the approval of the Building 
Official. Such approval shall be given only after an)nspection shall have, been made of each 
successive step in the construction as indicated)'ly each of the inspections required in Section 
108A.5. Any portions which do not comply with the provisions of this code ~n~ with the approved 
construction documents shall be corrected, and nosiic.P, portionshall be covered, or concealed until 
approved. . _ ' 

108A.5. Required inspections. 

108A.5.1 General. The structural fram~~irk·o~·~n~ p~rt of ariybuilding or structure shall not be 
covered or concealed witho'llt;fiI;st obtainin[rthe apprdv~lofthe buildi~g official. 
Protection of joints an!l'p~netratio~s in fire-resistivM'issemblies shaffn'ot be concealed from view 
until inspected and appr~ved. '·· ··• · ' ' · · ' ' :: 

. - . :-, .: · .... 

108A.5.2 Foundation inspecfom. In'sp:ection shall }je made after excavations for footings is 
complete ancl au,y required· rei11.forc~ng steel is. in place; For concrete foundations, any required 
forms shall }jeln place prior to in~p.ection: All 'fu.ateria.fs' for the foundation shall be on the job site; 
howevef ,jvhere concrete is ready mtxed in accbrdap.ce'with approved nationally recognized 
standards; the concrete nee~ not be oh .. the job site: Where the foundation is to be constructed of 
approvedire.'·ated wood, additi6nal inspec,tions may be required by the building official. 

···- ·.. ·;·: . , 

108A.5.3 Concrete slab or undei;.:'.f1oor inspection. Inspection shall be made after all in-slab or 
under- floor reinforcing steel bujldi'11.g service equipment, conduit, pipiiig accessories and other 
ancillary equipment items are installed, before any concrete is placed or floor sheathing installed, 
including the subfloor. ··· · ·. 

108A.5.4 Reinforcing steel. Inspection shall be made when reinforcing steel is in place in walls, 
floor and roof framing and other concrete .members, and before any concrete is poured or placed. 
All reinforcing steel shall be visible for inspection. 

108A.5.5 Structural steel. Inspection shall be made when structural steel framework, or any 
structural steel member of a building, is in place and before being covered or concealed in any 
manner. 

108A.5.6 Frame inspection. Inspection sball be made after the roof, roof deck or sheathing, all 
framing, fire blocking and bracing are in place and all conduits, plumbing pipes, chimneys and 
vents to be concealed are complete and the rough electrical, plumbing, and heating wires, conduits, 
plumbing pipes and ducts are approved. 
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108A.5. 7 Lath or gypsum board inspection. Inspection shall be made after all lathing and gypsum 
board, interior and exterior, are in place, but before any plastering is applied or before gypsum 
board joints and fasteners are taped and finished. 

108A.5.8 Fire-rated suspended ceilings. Inspection sball be made after the installation of the 
hangers, lighting fixtures and air diffusers, the protective fixture boxes and main suspended ceiling 
members and before the ceiling is installed. 

108A.5.9 Final inspection. A final inspection shall be made whe1J'•the construction work has been . 
completed, and the structure is ready for occupancy, but befqre #'is occupied. There shall be a final 
inspection and approval on all buildings and structures "V17.heri .~oQipleted and ready for occupancy 
or use after plumbing, electrical and special inspection, an:d.aily (}th(!r applicable approvals have 
been obtained. See Section 109A for certificate of occup~ncy requii:~m1.mts. 

An exclusive electrical or plumbing final approval shall not b~J~iyen or posted unless it is 
ascertained by the Building Official that no building permit is required~··· 

108A.6 Special inspections. For special inspections, se,e Chaptet 1.7. 

108A. 7 Other inspections. In additiQ~ iothe called in:pettjb~~ ~;ecified above,'';h~ building official 
may make or require other inspections of any c9nstructiort work to ascertain compliance with the 
provisions of this code and other laws whiC~ are e11forced by'tbe code enforcement agency. 

".-,'·'::_.-., 

108A.7.1 Concealed wor.k. W,h1mever any work forwhi~h called'insp~ctions are required is 
covered or concealed witholitinspe,ction, or w~enever 'Vl'..Clrk i~ performed and concealed without a 
permit, and in cases w]Iere it is nec~ssary to deternii,ll~' if the buiM_ing or parts thereof are 
considered unsafe due fo any of the.~Q1,1ditions as settorth in Section 102A, the Building Official 
may require that such work be exposed for examination. The work of exposing or recovering or 
reconstructing sucJJ. portions' 6f t1Ie. ~tiilQ.ing or structu.re shall not entail expense to the City and 
County of,Sa.~.Francjgco ~r anyofits officialspi:.employees, but shall be at the expense of the 
owner,·.·· \;·''. 

108A.8 R~i~{lection. A reins~ection fee)ihall be assessed for each inspection or reinspection made 
necessary by :tny of the following conditions:,· 

1. Wlien such portion' of work lor which inspection is called is not complete. 
2. whe1:l'corrections called for are not made. 
3. Whe~theinspection' record "Job Card" is not properly posted on the work site. 
4. When the appro,v~d plans are. not readily available to the inspector. 
5. For failure to provide access on the date .for which inspection is requested. 
6. For deviating from plans requiring the approval of the Building Official. 

The first reinspection for failure to comply with requirements shall not be assessed a reinspection 
fee. All subsequent reinspections on a job for the same or subsequent errors or omissions shall be 
charged a reinspection fee. 
Subsequent to inspector determination of reinspection fee requirements, no required or requested 
inspections shall be made nor shall the job be given a Certificate of Final Completion and 
Occupancy or final approval until the required fees are paid at the Central Permit Bureau. See 
Section HOA, Table lA-G - Inspections, Surveys and Reports - for applicable fee. 

SECTION 109A- CERTIFICATE OF OCCUPANCY; AMENDED 
CERTIFICATE OF OCCUPANCY FOR EXISTING BUILDING 
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109A.3 Certificate issued. The Buildin.gbfflcial shall iss~e:certificates of final completion And 
Occupancy for buildings or structures er~ct~d °or enlarged; fot eac:h change in occupancy 
classification in any building, structure or,pQrtionthereof; and for b11ildings or structures 
seismically upgraded in accordance with the~provision~ oftliis code> )\n Amended certificate of 
final completion and ocfiipancyshall be issu"ed:for a.n ~iistingbµildingwhere there is an increase in 
the number of legal dw~Hing units resulting in acha~ge' of occup,incy. The amended certificate of 
occupancy shall indica'tetlte date the :first certificate. of occupancy and any subsequent certificates 
of occupancy for the building or structure were issued. If there is no original certificate of 
occupancy, the alllen.ded certificat~ of 0~tlip?ncy sh:,tH refer to the date of initial construction on file 
in the recoids oftheDepartment.' ):'he proviSi0ps ofthiS' section shall not be available for use in 
RH-1 orJUI-l(D) zoning districts; nor shall it apply to any residential dwelling that is inconsistent 
with eiisJing law. · .·· . . ·· . .. ·.' · 
EXCEPTIQN:\ For Group R~land R.::2occupancies, see Sections 109A.7and109A.8. 

109A.4 Temprit~fry certificate. Temporary certificates of occupancy may be issued if the Building 
Official finds that O:o~ substantiafha:lard will result from occupancy of any building, or portion 
thereof, before the sil:me is completed and satisfactory evidence is submitted that the work could not 
have been completed pti()tJo,c>'c~upancy. The request for such temporary certificate shall be in 
writing, and no occupancy ~f t~e building shall be made until such certificate is issued. Such 
temporary certificate shall be valid for a period not to exceed 12 months, unless an extension of 
time is approved by the Building Official. See Section HOA, Table lA-G - Inspections, Surveys and 
Reports - for applicable fee. · 

109A.5 Posting. No requirements. 

109A.6 Revocation. The building official niay, in writing, suspend or revoke a certificate of 
occupancy or an amended certificate of occupancy issued under the provisions of this code 
whenever the certificate is issued in error, or on the basis of incorrect information supplied, or 
when it is determined that the building or structure or portion thereof is in violation of any 
ordinance or regulation or any of the provisions of this code. 
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109A.7 Certificate or amended certificate of final completion and occupancy, Group R-1 and R-2 
occupancy. Before the Department may issue a certificate of final completion and occupancy for a 
newly-erected building or structure, an amended certificate of final completion and occupancy for 
an existing building pursuant to Section 109A.3, or Apartment House I Hotel License, a written 
report of compliance with applicable codes, standards and regulations and any conditions of 
approval to the building, structure or property shall be obtained from those agencies having 
jurisdiction. An amended certificate of final completion and occupancy iSsued for changes to an 
existing building shall indicate the date the first certificate of occupancy and any subsequent 
certificates of occupancy for the building or structure were issued. If there is no original certificate 
of occupancy, the amended certificate of occupancy shall refer toth'e date of initial construction on 
file in the records of the Department. . .•. ,: ' ' · 

Where any permit for the building, structure or properfy was appealed to the Board of 
Appeals and the Board imposed conditions on appeal, tb:e Depilrt:me.nt may not issue a certificate of 
final completion and occupancy, an amended certificate..of final c6m,pl~tion and occupancy, or 
apartment house I hotel license until it determines: that the conditions:tiaye been met. A copy of the 
certificate of final completion and occupancy oramen'ded certificate of final completion and 
occupancy shall be forwarded to the Board of Appe.;lls. · 

109A.8 Group R-1 and R-2 occupancx,apartment house /IIoteiJ:Jcense. A li~eli~e shall be 
required for every Group R-1 and R:·Z occupancy structure.'. The license shall be obtained by paying 
the necessary fees as set forth in Section)fOA.:, J.'able 1A-P-c'-apartment house and hotel license fees. 

The apartment house I hotel lice*se. is n~ttransferable,aµd a new license must be applied 
for by the new owner within 30 days of chartge of'o\vnership. " : 

The apartment ho1~$e (h?tel licens~ shall nofbe ,eonst~uedas a11thority to violate, cancel, 
alter or set aside any o,fthe. pr.6visil;ms or requirements of any Ia:vvs or drdinances of the City and 
County of San Francisco, nor shail'.such issuarice'tliel"eafter pre~ent requiring corrections of errors 
or of violations of any applicable law or ordinan~e ofthe City and County of San Francisco. . . . 

........ ,,:,~····· ................. , .... , ...• ,.,~····"·:-·-:-··:····· ................. ·•···· ·., 
.. 

.............. ,,r::··, 

SECTION :110A - SCHEDULE OF FEETABLES . 
..... ;7.;·.····.:..:········· 

·.,_, . . . 

1A-A , ~b:llding P~r~ii ifees 

1A-B Oth'er Building Permiiand Plan..Review Fees 

1A-C Plumhihg!Mechanic~i fermit Iss~ance and Inspection Fees 

1A-D StandardJi~ui:ly Rates' , 

lA-E Electrical Permit'.!ssu4~~e and Inspection Fee Schedule 
-· ~-

1A-F Specialty Permit Fees 

1. Bleachers Permit Fee Table 

2. Chimney and Flue Permits 

3. Demolition Permit Fee Table 

4. Extra Permit Work 

5. Garage Door Permits 

6. Grading Permits 
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7. House Moving Permit Fee 

8. Recommencement of Work Not Completed 

9. Reroofing Permits 

10. Strong Motion Instrumentation Program Fee 

11. Subsidewalk Construction 

12. Construction of Impervious Surface in Front Yard Seth.a~}{ Area 

lA-G Inspections, Surveys and Reports . 

1. Standard Inspection Fee 

2. Off-Hours Inspection 
'\ .. 

3. Pre-Application Inspection 

4. Reinspection Fee 

5. Report of Residential Records·(~R) 
- ':: ;· 

6. Survey of Nonresidential Building~ 

7. Survey of Residential Buildings fo.r any Purp~se or Cond~oiinium Conversion 
.. 

8. Temporary Ce~tiflcat~'orh~cupancy 
- .. , ,_., 

lA-H Sign Permit Fees 

lA-1 Reserved 

lA-J Mis~~ii'aiieot;ts Fees 
: __ , __ _)::-

, ' / -.- • : :_ :· ' ·-t_ ~~ • 

1. · C,entral Permit Burea,u Process1µg Fee 

2. BuildingNumbers 

3. Extensi~n (}f ,Time: Appii~'.ation Cancellation and Permit Expiration 

4. Product App
1

rovals 
. '-· .. j 

5. California Buildirig Sh~ndards Commission Fee 

6. Vacant Building 

lA-K Penalties, Hearings, Code Enforcement Assessments 

1. Abatement Appeals Board Hearing, Filing Fee 

2. Board of Examiners Filing Fees 

3. Building Official's Abatement Orders 

4. Emergency Order 

5. Exceeding the Scope of the Approved Permit 
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6. Access Appeals Commission Filing Fee 

7. Lien Recordation Charges 

8. Work without Permit: Investigation Fee; Penalty 

9 .. Building Commission Hearing Fees 

10. Additional I:learings Requfred by Code 

11. Violation Monitoring 

1A-L Public Information 

1. Public Notification and Record Keeping Fees 

2. Demolition 

3. Notices 

4. Reproduction and Dissemination of Public illf~rlllation 

5. Replacement of Approved Plaqs/Specifications 

6. Records Retention Fee 

1A-M Boiler Fees 

1A-N Energy Consei;V~ti~n ' 

lA-0 Reserved 

1A-P Residential C~d~Enforce~ent and Lic~nse Fees ·,._, .. _,. .. ,,' '.:, 

1A-Q Itotefconv~~sion Ordin~~ce Fe~~ · . 
.. ·' :'.·r.·.;· • . .. ~ , 

1A-R _Refunds 

1A-S ~ri.~einJorced Maso~rj,:~uildi~~-Retrofit 

TABLE lA-A.'· .BUILDING PERMIT FEES 

·': 

NEW CONSTRUCTION 1•
3 ALTERATIONS 1• 2•

3 

TOTAL 
PLAN REVIEW PERMIT PLAN REVIEW PERMIT VALUATIO 

N 
FEE ISSUANCE FEE FEE ISSUANCE FEE 

$131.29 for the $56.27 for the $144.85 for the $62.08 for the 

$1.00 to 
first $500.00 plus first $500.00 plus first $500.00 plus first $500.00 plus 

$2,000.00 
$5.42 for each $2.33 for each $2.93 for each $1.26 for each 
additional additional additional additional 
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NO 
.PLANS i, 2, 3 

PERMIT 
ISSUANCE 

FEE 

$167.40 for the 
first $500.00 
plus $3. 72 for 
each additional 



$2,001.00 
to 

'$50,000.00 

$100.00 or 
fraction thereof, 
to and including 
$2,000.00 

$212.59 for the 
first $2,000.00 
plus $13.02 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$50,000.00 

$837.55 for the 
first $50,000.00 
plus $8.68 for 
each additional 
$1000.00 or 

$50,001.00 
to 

$200,000.0 
0 

fraction thereof, 
to and including 
$200,000.00 

$100.00 or 
fraction thereof, 
to and including 
$2,000.00 

$91.22 for the 
first $2,000.00 
plus $5.58 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$50,000.00 

·$359.06 for the , 
first $50,000~0Q ·. 
plus $3. 72 l<ir .' 
each additional 
$1000.00 or 
frAction thereof; 
t6 ah4 ID.eluding 
$200;000.00 

--

$100.00 or 
fraction thereof, 
to and including 
$2,000.00 

$188.80 for the 
first $2,000.00 
plus $17.77 for 
each additional 
$1,000.00, OJ" 
fraction (hereof, 
~o alld. ID.eluding 
$50,000.00 

$100.00 or 
fraction thereof, 
to and including 
$2,000.00 

$80.98 for the 
first $2,000.00 
plus $7.62 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$50,000.00 

. $1,041.76 fo'i·:~~e $446.74 for the 
first $50,000.00'' first $50,000.00 
plus $10.63 for · j)lµs $4.56 for 

· ... each ad!'litional each additional 
· $1000.0Q <!r $1000.00 or 
· f(actio'n'thereof, fractioiithereof, 
to an~; including to and including 
$200,000~00 $20o,ooo.oo 

';''· ' 

$2,139.55 f().[the $917.06.for the · '·$2,636.26 fo:rJhe 
first $2QO,OOCl:OO.. first $200,000.00 · firsf$200,000.'00 

$
2

00,00l.Q plus $6.97 fo~ · • 'plus $2.60 i6r ' ; ptiis' $S:68 for···. 

$1,130.74 for the. 
first $200,000.00 
plus $3. 72 for 
each additional 
$1000.00 or 
fraction thereof, 
to and including 
$500,000.00 

O to each ad~itiona,1 '((aCh additional. 'each additional 
$SOO OOO.O $100?.00 or, .. . $:1000.00 or $1000.00 or 

0 , fra~tio~ ther~~f1 fraction thereof, . ·.fraction thereof, 
· · .to anp mclud1ng 't~··ah.d inclu,.ding • ~o and including 

·' ... . . · $soo:ooo~oo '$500,000.00 , ' $soo,ooo.oo 
··.>: ; .1 -· 

$3,960.55 for the $i,697.06 for th~· 
• .. first $500,000;~o... first'$SOO,OOO.OO 

$500,001.0 ' plus $5.42 for . , plus $2;~3 for 

··1 

0 to each additional . ; each additional 
$1,000,000 $1,00Q.O,O or ' $1,000.00 or 

.00 fractioti)hereof( · ' fraction thereof, 
(lM) to and iri.'c:lri'di,llg · ' to and including 

$1,000,000:0JJ ; ,.. $1,000,000.00 

$1,000,001 
.00 to 

$5,000,000 
.00 

(SM) 

$6,670.55 for the $2,862.06 for the 
first first 
$1,000,000.00 $1,000,000.00 
plus $4. 77 for plus $2.05 for 
each additional each additional 
$1,000.00 or $1,000.00 or 
fraction thereof, fraction thereof, 
to and including to and including 
$1,000,000.00 $1,000,000.00 

$25,751.00 for $11,062.00 for 
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$5,240.26 for the 
first $500,000.00 
plus $5.97 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$1,000,000.00 

$8,225.26 for the 
first 
$1,000,000.00 
plus $5.42 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$1,000,000.00 

$29,905.00 for 

$2,246.74 for the 
first $500,000.00 
plus $2.56 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$1,000,000.00 

$3,526.74 for the 
first 
$1,000,000.00 
plus $2.33 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$1,000,000.00 

$12,847.00 for 

$100.00 or 
fraction thereof, 
to and including 
$2,000.00 

$223.20 for the 
first $2,000.00 
plus $5.42 for 
each additional 
$1,000.00 or 
fraction thereof, 
to and including 
$50,000.00 

$483.36 for the 
first $50,000.00 
plus $2.66 for 
each additional 
$1000.00 or 
fraction thereof, 
to and including 
$200,000.00 

Plans Required 
for Submittal 

Plans Required 
for Submittal 

Plans Required 
·for Submittal 

Plans Required 



$5,000,001 
.00 (SM) to 

$50M 

$50Mto 
$100M 

$100Mto 
$200M 

the first 
$5,000,000.00 
plus $1.86 for 

each additional 
$1,000.00 or 

fraction thereof 

$109,451.00 for 
the first 

$50,000,000.00 
plus $1.88 for 

each additional 
$1,000.00 or 

fraction thereof 

$203,451.00 for 
the first 

$100,000,000.00 
plus $0.84 for 

each additional 
$1,000.00 or 

fraction thereof 

the first 
$5,000,000.00 
plus $1.04 for 

each additional 
$1,000.00 or 

fraction thereof 

$57,862.00 for 
the first 

$50,000,000.00 
plus $1.34 for 

each additional 
$1,000.00 or 

fraction thereof 

the first 
$5,000,000.00 
plus $1.67 for 

each additional 
$1,000.00 or 

fraction thereof 

$105,055.00 for 
the fii:st 

$50,000;000.oo 
plus $2;os for 

eath additional 
- $t;ooo;ooor 

. fraction thereof 
. ' "···. 

the first 
$5,000,000.00 
plus $0.94 for 

each additional 
$1,000.00 or 

fraction thereof 

$55,147.00 for 
the first 

$50,000,000.00 
plus $1.47 for 

each additional 
$1,000.00 or 

fraction thereof 

$124,862.00, f<Jf.: $207,555.00 for. . ... ·. $128,647.00 for .. 
the fir'sf · .... / the first , the first 

$100,000,000.00 $100,000,000.00 $100,000,000.00 
plus $0.92 for plus $0;_75 for plll§ $0.84 for 

each .additional each additional each'aciditional 
···$J,ooq.o.o or '·$1,ooo.oo or $1,000.00 or 
fraction thereof fractiOn thereof fraction thereof 

·-,-___ :t._ ·--' . ·:,:-_ ·.· ·: : .. 
$287,451.0Q, for $216,86,2.00 for 

1 
'$282,55S.00Jor 

the firsf 1 • the hi-~t · . , '\,th~ first ; ~· 
$200,0QO,OOO.oo; ; ,~$200,000~000.0ff $200,00(),000.00 

$200M plus :$,1.54 for . 'plus $1.89 for. plus $1.59 for 
arid up each additional ·-•each additional each additional 

$212,647.00 for 
the first 

$200,000,000.00 
plus $1.93 for 

each additional 
$1,000.00 or 

fraction thereof 
' . $1,000.00 ~r . ·' ; $1;000.00 or ·. $1,000.00 or 

< ·. • fra:ction thereof ' •fra~fi6n thereof ·· · fraction thereof 

NOTE~:' 

for Submittal 

Plans Required 
for Submittal 

Plans Required 
for Submittal 

Plans Required 
for Submittal 

· 1. ;Ii~~e permit fees don~t includeother fees that may be required by other Departments: Public Works, 
·· ... ,,Planning, Fir~~ Public Heal!h, etc., nor do they include plumbing, electrical or mechanical 

'. ' permit fees unless so stated in the other fee tables. 
,,,. .•,._, •' '·· \ 

2. A surcharg~;~l$?.OO sha_Ub~ added to those alteration permits sought for buildings classified as R3 
(one/tito~familY'<Iwelling) and E3 (licensed day care) that were constructed prior to 1979 to 
implenie:Q_tJheJnterior lead safe work practices provisions of Section 3407 et seq. of this code. 

3. All permit fees related to reviewing the structural integrity of awning replacements for permits 
submitted "over the counter" at the Central Permit Bureau are hereby waived for any 
permit issued to a Small Business Enterprise for such activities during the month of May. 
For purposes of this Section, a Small Business Enterprise shall be a business that has 100 or 
fewer employees. The Planning Department and the Department of Building Inspection shall 
establish process by which those two departments will certify that an applicant is a Small 
Business Enterprise for the purpose of this Section and Section 355 of the Planning Code. 

(Amended by Ord. 63-14, File No. 140312, App. 5/8/2014, Eff. 617/2014; Ord. 159-15, File No~ 150559, App. 
9/17/2015, Eff.10/17/2015) 

TABLE 1A-B - OTHER BUILDING PERMIT AND PLAN REVIEW FEES 
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1. Plan Review Fees Not Covered in Table lA-A: Plan Review Hourly Rate - Minimum One Hour 

2. Back Check Fee: Plan Review Hourly Rate - Minimum One Hour 

3. Commencement of work not started: 
See SFBC Section 106A.4.4.1 Note: Compliance 
with additional codes is required. 

a. Building, Plumbing, Mechanical, or Electric 
75o/o'of current fee Permit Fee: '.; 

" ·'' · ... 

b. Plan Review Fee: . · <too% of current fee 
... L .. 

·' 

4. Permit Facilitator Fee: 
... .. · Plan Review Hourly Rate Hourly - Minimum 

Three Hours See SFBC Section 106A.3.6 

5. Pre-application Plan Review Fee: Plan Review H'?urly Rate - Minimum Two Hours 
.. ·. Per Employee 

6. Reduced Plan Review Fee: .·. s6% of the Plan R~view Fee 
.._, 

7. Sign Plan Review Fee: ' . ' See Table lA-A- Building Permit Fees : -' 

8. Site Permit Fee: 
2~~,.{; Of Plan Review Fee based on Tab~e lA-A. 

-· , ... , ... !· < ·: .. . Minilliumfee $500.00 
·:.. \, : .. ·.·. . ·, '· L 

9. Premium Plan R~vieWF~~S,ubmitted application: : 5o°lo of Pl~n Review Fee plus $1,000.00 
. .. 

;_ 
.. 

10. Premium Plan Revie~ Fee- ()v~r the couii.t~r. 
50% of Plan Review Fee plus $400.00 building plan revfoW; by ap'pointment: 

_...· .. , ····· "\; - .. ··., . : 

11~ Other s~i:Yi~~~: . '·:/ ·• Hourly Rates per Table lA-D 
··: 

NOTES: 

1. See Tabl~'lX:.n-Standard ifo~rly Rat~s. 
2. "Back check" is <!ef!ned as:\l)

1 
that time spent r~viewing applicant-initiated revisions to plans 

that do notaffebt th'e valuation, scope or size of the project; or (2) any additional 
plan review peiformed on required corrections to plans beyond the standard review 
process, as determined by the Building Official. Plan review required for applicant
initiated revisions effecting valuation, scope, or size or project may be assessed a 
new plan review fee in addition to the initial plan review fee as determined by the 
Building Official. 

TABLE lA-C - PLUMBING/MECHANICAL PERMIT ISSUANCE AND 
INSPECTION FEES 

A. Permit applicants shall show a complete itemization of the proposed scope of work and select 
the appropriate fee category. 
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B. A separate permit is required for each structure, condominium unit, existing apartment unit, 
high- rise office floor, suite, or tenant space. 

C. Standard hourly issuance/inspection rates will apply for installations not covered by the fee 
categories below. 

D. Fees shall be paid in full prior to approval for occupancy, job card signature, gas tags, or final 
signoff, as applicable. 

E. See Table 1A-R for refund policy. 

1. Permit Issuance Fees by Category: 

CATEGORY1P 

CATEGORY1M 

CATEGORY2PA,' · 
.'.: 

CATEGORY2PB . 

<>.: ,·_ 

CATEGORY,2M 

Single Re~iflential Unit- water seriice, sewer 
replacement, si~gle plumbing fixture'in~taHation, 
shower pan insfal~ation, orJtitchen or bat~room 
remodels ·' . l, , ;'i. · · · 

·... ., ·:·: .... ·:: ' .. : 

suigle Residential Ui:tit- lllechanical gas appliance 
(furnace, livdronic heat; heat pump) 

Plu~bing instail~tfon for r~sidential construction with 
6 or less dwelling linits:or gues{ro'oms; without 
:undergroundphnnbinglnstallation (includes water, 
gas, waste,-a1id ~ent) ·· > 

)?lulllbing installation for residential construction with 
6·dwelling µnitsor guest rooms or less; with 

·. undergroµ~d,plumbing installation (includes water, 
gas, waste, and \ient) 

Mechanical gas appliances for residential construction 
· .. ·: with -6 dwelling units or guest rooms or less 

CATEGORY 3PA .. · 17-12 Dwelling Units 

CATEGORY 3PB '< . ..··. 13- 36 Dwelling Units 
·• . 

CATEGORY3PC 

CATEGORY3MA 

CATEGORY3MB 

CATEGORY 3MC 

CATEGORY4PA 

CATEGORY 4PB 

Over 36 Dwelling Units 

7- 12 Dwelling Units 

13- 36 Dwelling Units 

Over 36 Dwelling Units 

Fire sprinklers- one and two family dwelling units 

Fire sprinklers- 3 or more dwelling units or guest 
rooms, commercial and office- per floor 
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$148.80 

$139.50 

$255.75 

$372.00 

$223.20 

$534.75 

$1,069.50 

$4,464.00 

$534.75 

$1,069.50 

$4,464.00 

$139.50 

$232.50 



CATEGORY SP/SM 

CATEGORY 6PA 

CATEGORY 6PB 

CATEGORY8 

CATEGORY 9P/M 

CATEGORY lOP/M 

Office, mercantile & retail buildings: New or Tenant 
Improvements; heating/cooling equipment to piping 
connected thereto- per tenant or per floor, whichever 
is less 

Restaurants (new and remodel) fee includes S or less 
drainage and or gas outlets- no fees required for 
public or private restroom 

-,, 

Restaurants (new and remo~~I) fee includes 6 or more 
drainage and/or gas ouHe.ts~ no fees required for 
public or private restroorii '.;. · 

New boiler installati~ns over lOO·kbtu 

Surveys /i 

CondominiriJri 'conversions 

$302.2S 

$289.23 

$818.40 

$2SS.7S 

$279.00 

$339.4S 

BOILER MAINTENANCE 
PROGRAM. 

(~erlllit to operat~P,TO) Se~ Table lA-M--Boiler 
Fees !or additional ooiler:..·related fees. . . $48.36 each 

':_' 

2. 
Sta~darcl i~spection fee~ Reinspection or additional 
inspedion per SFBC Section,J08A.8 · . . 

A permit may include. rli(>~ethaiic}ne. category, ap.d e~~h,'category will be charged separately. ' _,. ··-· -- -- -··- - . -. 

(Amended by Ord. 159" is , File No. 15~559, App. 9/l 7720l5, Eff. 10/l 7/201S) 

TABLEiJ\..;;n'.2:sTANDARD H<lmlLYRATES 

1. Pl~n Review 

2. Inspection .. ,. $1S8.10 per ]io11r, $167AO,per hour for OSHPD inspection 

3. Administ;atimi-, $96:72 per;h~·~r, with a, minimum charge of $48.36 for 30 minutes or less 

(Amended by Ord. 159-lS\Fil~ Nti,{50559, App. 9/17/2015, Eff. 10/17/2015) 

Hourly 
inspection rate 

TABLE lA-E - ELECTRICAL PERMIT ISSUANCE·AND INSPECTION 
FEE SCHEDULE 

A. Permit applicants are required to itemize the proposed scope of work and selectthe 
appropriate category and fee amount. 

B. Separate permits are required for each structure, condominium unit, existing dwelling unit 
(except in R3 occupancies), common area, commercial office floor or individual tenant 
space. 
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C. Standard hourly permit issuance and inspection rates shall apply for installations not covered . · 
by this fee schedule. 

D. Fees shall be paid in full prior to obtaining: occupancy approval, job card signature, 
permission to energize, or final signoff, as applicable. 

E. For the purpose of fee calculation: appliances and utilization equipment each count as one 
outlet or device in addition to receptacles, switches, and. light outlets. 

F. All permit fees related to reviewing the installation of pedesti;ian level lighting are hereby 
waived for any permit issued for such activities for SmailBusiness Enterprises during the 
month of May. For purposes of this Section, a Smaµ,:Busilless Enterprise shall be a 
business that has 100 or fewer· employees. The PJannlng Department and the Department 
of Building Inspection shall establish process by 'Which those two departments will certify 
that an applicant is a Small Business Enterpris~ for the purp9se of this Section and Section 
355 of the Planning Code. ' ·· · 

See Table 1A-R for refund policy. 

See Table 1A-J for permit extensions. 

Category 1 · · . , 
General Wiring: Residential Buildings tip to 10,000 sq. ft. 

Up to 10 outlets and/or devices $l48.80 

11 to 20 outlets and/or deviees $22j.io . 
" 

Up to 40,<h1tt~t$~nd/or devlce~; iribiucl~su~to 200 A~p service upgrade $279.00 

* Mor~th~n 40 outlet~ ~'Q,d/or d~~ices $390.60 

* Buildi~gs .o( 5,000 to 10,000 sq. ft. $5~ROO 
•,., ~ 

-~~. '<- --1 

Category 2 .. · . ,., 
General Wiring: Nmir~~ide~ti.a(Buildings & Residential Buildings over 10,000 sq. ft. 

Up to 5 outlets and/or devices $223.20 

6 to 20 outlets and/or devices $334.80 

* Areas up to 2,500 sq. ft. $446.40 

* 2,501 to 5,000 sq. ft; $669.60 

* 5,001 to 10,000 sq. ft. $1,116.00 

* 10,001 to 30,000 sq. ft. $2,232.00 
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* 30,001 to 50,000 sq. ft. $4,464.00 

* 50.001 to 100,000 sq. ft. $6,696.00 

* 100,001 to 500,000 sq. ft. $13,392.00 

* 500,001 to 1,000,000 sq. ft. $30,132.00 

* More than 1,000,000 sq. ft. $60,264.00 

* Includes Category 3 & 4 installations in new buildings or major;~emodel work 

'." ,_,-. 

Category 3 
Service Distribution and Utilization Equipment . 
Includes: Generators, UPS, Transformers and Fire Pumps ' .. 
(Use Category 3 for installations separate frop.Ctb.¢ scope of work in Categories 1 or 2) 

225 amps rating or less $223.20 

250 to 500 amps $334.80 

600 to 1000 amps $446.40 

1,200 to 2,000 amps $~69.60· .·. · .. 
i .. 

More than 2,000 amp~:: :$892.80 

600 volts or more $892:80> . 

150 kva od~~~) $223;20 

151 kt~ o} ~ore $334.80 

Fire Pump;iµ.sJallations $44~~49 

Category 4 . . ... 
Installations of Fire W~rning and Controlled Devices 

.. L -' ···.; > 

(Use Category 4 for insfaliatlops separate from the scope of work in Categories 1or2) 
i .=,.. 

Up to 2,500 sq. ft. $223.20 

2,501 to 5,000 sq. ft. $334.80 

5,001 to 10,000 sq. ft. $669.60 

10,001 to 30,000 sq. ft. $1,116.00 

30,001 to 50,000 sq. ft. $2,232.00 

50,001 to 100,000 sq. ft. $4,464.00 
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100,001 to 500,000 sq. ft. $6,696.00 

500,001 to 1,000,000 sq. ft. $15,066.00 

More than 1,000,000 sq. ft. $30,132.00 

Fire Warning and.Controlled Devices (Retrofit Systems) 

Buildings of not more than 6 dwelling units· $334.80 

Buildings of not more than 12 dwelling units $446.40 . 

Buildings with more than 12 dwelling units and noh-f~sidential occ~~~~cy 
Building up to 3 floors $669.60 

4-9 floors $1,339.20 

10-20 floors $2,232.00 

21-30 floors $4,464.00 

More than 30 floors $6,696.00 

Category 5 
Miscellaneous Installati()ns. 

;:.~ ·~ 

>··""" 

Remoqel/Upgrade of'E:xisting Hot~lGuest/SRORoOms 
Up to 6·~~oms $279.00. 

·-...~· . · .. 

Each additi~ri~lgroup of 3 ro~i"n.s, $139.SO ; 

Data, Communications; and Wh.=Cl~ss Syst~ms ... ,, ... 

10 cables or less Exempt 

11 to 500 cables $158.10 

Each additional group of 100 cables $23.25 

Security Systems, 10 components or less $158.10 

Each additional group of 10 components $9.30 

Includes installations and devices that interface with life safety systems; excludes 
installations in R3 Occupancies 
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Office Workstations, 5 or less $158.10 

Each additional group of 10 workstations $46.50 

Temporary Exhibition Wiring, 1 to 100 booths (1 inspection) $223.20 

Each additional group of 10 booths $23.25 

Exterior Electrical Sign $158.10 

Interior Electrical Sign $158.10 

Each Additional Sign, at the same address $31.20 
·· . 

.. -,·· 

Garage Door Operator (Requiring receptacle installati~n) $iSR10 

Quarterly Permits $348.75 

Maximum five outlets in any one locatior(;. 

Survey, per hour or fraction thereof $158.10 · 

Survey, Research, and Report prep'ar'atio~? per bff11ror fraction thereof $279.00 
.-'·. :. 

Witnes~ '.f ~sting: life safety, fire warning, emerg~ncy~ and energy management systems 

Hourly Rate -. $158.10 
\. ..: 

Additional ho·~·rif rate $158.io \ 

· Off-hour inspecti~ris:(nvo hour~foimum) $316.20 

Additional off-hourly rate. ~23-7.15 

Energy Management, HV AC Controls, and Low-Voltage Wiring Systems 

1-10 floors (3 inspections) $446.40 

Each additional floor $46.50 

Solar Photovoltaic Systems 

10 KW rating or less $158.10 
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Each additional 10 KW rating $93.00 

Standard Hourly Inspection Rate See Table lA-D 

(Amended by Ord. 63-14, File No. 140312, App. 5/8/2014, Eff. 6/7/2014; Ord. 159-15, File No. 150559, App. 
9/17 /2015, Eff. 10/17 /2015) 

TABLE lA-F- SPECIALTY PERMIT FEES 

1. Bleachers Permit Fee: 

2. Chimney and Flue Permit Fee: 

3. Demolition Permit Fee: 

4. Extra Permit Work: 

(exceeding scope) 

Se¢.Table lA-A for New Construction Fees 

' See Table lA-A for New Construction Fees 

~~e;Jable lA-A for New Construction Fees 
'· -~ ... 

2 times 'tb.e'standard fees for work remaining to 
be done or''n§t covered in original permit scope 

5. Garage Door Permit Fee: 
< •. $148.80 

Each garage door in an existiD;~ln1µding 

6. Grading Permit Fee: 

7. House Moving PerniifF;~e:· 

'·· -,._ ·. . ·, . 

8. Recommencement rifwork Not Completed:· . 

.. :···< "" 
9. Re,~~bfl~g Pe~~itF~e: · .. ' .. 

10. Str~ri:g MC)tion Instrunie~~ation P~~gram Fee: 
,···\ 

Group R O~~upancies of 3 sfories or less~/except hotels 
and motels· 

Hotels and motels, all>))uildjilgs'greater than 3 stories, all 
occupancies other tball'..Group R 

- ·, 
'"."1-

Minimum fee 

11. Subsidewalk Construction Permit Fee: 

Construction 

12. Construction of impervious surface in the required 
front and setback area 

' See Table lA-A for New Construction Fees 

.. Sta'Ilch1:rd Hourly Inspection Rate - Minimum 3 
Hours' 

... ····; .· .. 

"st~~dard Inspection Fee per Table lA-G; See 
also Table lA-B- Commencement of Work Not 
Started 

$148.80 for Single-Family homes and duplexes 
$223.20 for all others 

0.00013 times the valuation 

0.00024 times the valuation 

$1.60 

See Table lA-A for New Construction Fees 

$148.80 

(Amended by Ord. 159-15, File No.150559, App. 9/17/2015, Eff.10/17/2015) 
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TABLE 1A-G - INSPECTIONS, SURVEYS AND REPORTS 

1. Standard Hourly Rate 

2. Off-hours inspection 

3. Pre-application inspection 

4. Re-inspection fee 

5. Report of residential records (3R) 

6. Survey of nonresidential buildings: 

See Table lA-D 

Standard Hourly Inspection Rate -
Minimum Two Hours plus permit fee 

.Standard Hourly Inspection Rate -
' :Minimum Two Hours 

, Standard Hourly Inspection Rate 
\ . 
$J4~.80 

Stari.clarc_l Hourly Inspection Rate -
Mininiuni Two Hours 

7. Survey of residential buildings for any purpose oi: Condo,' 
Conversions: :'., · . ., '< .. , 

Single unit 

Two to four units 

Five+ units 

Hotels: 

lnCludes,!Oguestroolils',., ·:'' •. 

11 +·,~11~s~i:o~~s· 
.•. 

8. Temporary Certifi~ate;~f Occup~n~y 

$1,627.50 

. $2,139.00 
. '·1. 

$2,1~9.00 plus Standard Hourly Inspection 
·,,,Rate 

$1,627.50 

$2,139.00 plus $39.53 per guestroom over 11, 

Standard Hourly Inspection Rate -
Minimum Two Hours 

(Amended by Ord.159-15, Fil~No.150559, App. 9/17/2015, Eff.10/17/2015) 

TABLE 1A-H- SIGN.PERMIT FEES 
;'! .. 

Nonelectric and electric sign.permit fee- See Table lA-A for New Construction Fees 

NOTE: See also Table lA-E for required Electrical Sign Permits and Inspections 

TABLE lA-I - RESERVED 

TABLE lA-J - MISCELLANEOUS FEES 

1. Central Permit Bureau Processing Fee for Miscellaneous Standard Administration Hourly Rate -
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Permits from other disciplines 

2. Building numbers (each entrance) 

3. Extension of time: application cancellation and permit 
expiration: 

Each application extension (in plan review) 

Each permit extension 

4. Product approvals: 

General approval - initial or reinstatement 

General approval - modification or revision 

General approval - biannual renew~L · .. , 

5. California Building ~t~?J-dards Coni¢ission .Fee1,,, . 

_,,.. ·;_.:_;·, 

6. Vacant buildin~}Initial and:~nnual registratio~fee 

-,·~:: . - .. 

Minimum One- Half Hour 

$96.72 NEW ADDRESSES 
$195.30 CHANGE OF EXISTING ADDRESS 
OR LOT NUMBER 

,, $148.80 pius 20% of All Plan Review Fees 

' :··:$148.80 plus 10% of All Permit Issuance Fees 

Stan,dard Hourly Plan Review Rate -
Minimum Three Hours 

Standard Hourly Plan Review Rate -
. Minimum Three Hours 

'\);~tandard Hou;~y ],>Ian Review Rate -
Minimum Three Hours 

(Ame~dedbyOrdi 159-15, File No'.\50559, App. 9fl7j20~5, Eff. 10/17/2015) 

TABLlt lA,-K-PENAL'JJES,HEARINGS, CODE ENFORCEMENT 
· ASSESSMENTS . . : , -

'··~ :;::;" 

1. AbatementAppealslfoaf~hearing, filing fee 
·--·. 

2. Board of Examiners filing fees: 

Each appeal for variance from interpretation of code 
requirements 

Each appeal for approval of substitute materials or 
methods of construction 

3. Building Official's abatement order hearing 

4. Emergency order 
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$158.10 per case 

Standard Hourly Plan Review Rate - Minimum 
Two Hours 

Standard Ho.orly Plan Review Rate - Minimull,l 
Four Hours 

Standard Hourly Plan Review Rate - Minimum 
Two Hours 

Standard Hourly Plan Review Rate - Minimum 



5. Exceeding the scope of the approved permit 

6. Access Appeals Commission: 

Filing fee 

Request for a rehearing 

7. Lien recordation charges 

8. Work without permit: investigation fee: 

Building, Electrical, Plumbing or MechanicafC9de 
violations 

9. Building Inspection Commission hearing fees~ . 

Notice of appeal 

10. Additional b,earings iequii:~J. bt;~ode, .. 

11. V~olation monitori~g fee (i~-h~u~.e) 
:_.~ -

Two Hours 

2 times the issuance fee 

Standard Hourly Plan Review Rate - Minimum 
Two Hours per appeal 

Standard Hourly Plan Review Rate - Minimum 
Two Hours 

. $173.91 or 10 percent of the amount of the unpaid 
' balam;e, including interest, whichever is greater 

9 times t~lrennit Issuance Fee plus the original 
permit fee · 

' . s~~ndard Hourly Pia~ Review Rate - Minimum 
"F~.urHours 

Stan~ard Hourly Plan Review Rate - Minimum 
:J1'ourHdu,rs 

'stiui~ard Hourly Plan Review Rate - Minimum 
Two Hours 

Standard Hourly Plan Review Rate - Minimum 
Four Hours 

Standard Administration Hourly Rate- Minimum 
One- Half Hour Monthly 

(Amende~:b~·Ord.159-15, Fil:No.150559,App. 9117/2015, Eff. 10/17/2015) 
' ' . ' ~ ~ . ~· i 

·-

TABLE lA-L-PUBl:J.C INFORMATION 

1. Public notification and record keeping fees: 

Structural addition notice 

Affidavit record maintenance 

Posting of notices (change of use) 

89 

Standard Administration Hourly Rate -
Minimum One-HalfHour 

$15.00 

Standard Administration Hourly Rate -
Minimum One-HalfHour 



Requesting notice of permit issuance (each address) per year 

30-inch by 30-inch (762 mm by 762 mm) sign 

2. Demolition: 

Notice of application and permit issuance by area/interesfed 
parties: 

1 area (1area=2 blocks) 
.:.' 

3. Notices: 

300-foot (91.44 m) notlfication letters 

Residential tenants notification 

4. Reproduction and dissemination ~f public inforoiatio!,l: ' .. 

Certification of copies: 

1to10 pages 

Each additional JO. pag~sl or fr,actimi thereof 

Electrostatic repro~11ction: 

Each page photoc~py 

35 m11,1 ~1J.plj~ard~ from fui~rofllm r~lls(J;>,ia~o card) 
Hard ~ti~y prints: ... ' ·· 

8 1d'ii!ch, by 11 inch co~y,f,rom ~ic~ofilm roll 

11 inch l;y'iTinch copy ot\,i~ns 

Standard Administration Hourly Rate -
Minimum One- Half Hour 

$15.00 

' $96. 72 per annum per each area 

Standard Administration Hourly Rate -
Minilnum One and One-Half Hour 

Stand~td~dministration Hourly Rate -
Minimum One- HalfHour 

. ·,$15.00 
, ·', 

$3.50 

$0.10 

$3.50 

$0.10 

$0.10 

8 112 inch by h'.llich copy rrofu aperture cards or from 
electro~i~ copi~s ~f building records (scanned $0.10 
or compu_(er 'generated) 

5. Replacement of approved construction documents: 

Each sheet of plans (Larger than 11 x 17) 

6. Records Retention Fee 

Each page of plans per page of plans 

Each page of supporting documentation (e.g., soil reports, 
structural calculations, acoustical reports, 
energy calculations, etc.) per page of 
documentation 
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ACTUAL COST CHARGED BY VENDOR 

$3.00 

$0.10 



(Amended by Ord. 159-15, File No. 150559, App. 9/17/2015, Eff. 10/17/2015) 

TABLE lA-M - BOILER FEES 

Permit to install or replace 

Permit to operate (certificate issued) 

R~new permit to operate (certificate issued) 

Replacement of issued permit to operate 

See Table lA-C - Category 8 

.St~n~ard Administration Hourly Rate -
<' Minimum One- Half Hour 

< Standard Administration Hourly Rate -
Minimum One-HalfHour · 

Stand~td Administration Hourly Rate -
Minimum One- Half Hour 

Connection to utility company provided steam (irichldes Standard Adminis.tration Hourly Rate -
' .. Minimum One- Half Hour permit to operate) .·. 

Boiler Maintenance Program \ $48.36 

-·:, 

Renewal required: ' , , 

L Low-pressure boilers ~v~ry 12 ~'.o~ths. (See definition of low-pressure boilers in Chapter 2.) 

',_· ···.::. 

(Amend~d by Ord. 159-JS, File No. 150?59, App. 9/l 7@151Eff. 10/17/2015) 

TABLE t.A~N - ENERGY CONSERVATION 
····:· .. ,' .. ·, ·: •. i 

·. 
" ... ; ; 

INITIAL INSPECTION 
COMPLIANCE 

·.•· : .• : INSPECTION 

Single-family dwellings and two-family dwellings $158.10 

Apartment houses and residential hotels: 

Up to 20 rooms $237.15 

Each additional 10 rooms or portion thereof $79.05 

Energy reports and certificates: 

Filing fee for appeals: 
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. $79.05 

$118.58 

$48;36 

$48.36 

$96.72 



Certification of ualified ener ector: $186.00 

(Amended by Ord. 159-15, File No. 150559, App. 9/17/2015, Eff. 10/17/2015) 

TABLE lA-0-RESERVED 

TABLE lA-P -RESIDENTIAL CODE ENFORCEMENT AND LICENSE 
FEES 

1. One- and Two-family dwelling unit fees: 

2. Apartment house license fees: 

Apartment houses of 3 to 12 units 

Apartment houses of 13 to 30 units 

Apartment houses of more than 30:~nits, 

3. Hotel license fees: 

Hotels of 30 to 59 .rooms 

Hotels of 60 to 149 rooms· 

Hotel!! of lSOjo 200 1'.0oms ·· 
.,:; :. - -./ 

Hoteis:~fmore than 200rooms 

:..:. 

· .. :. ~ ···7 
:;. 

·. i. , $52.00 per rental unit 

$326.00perannum 

· $488.00 pera.~n~m 

$488.00 and $5S.OO for each additional 10 
units or portion thereof 

$ts6.00 per annum 

c$470.00 per annum 

$584.00 per annum 

$660.00 per annum 

$660.00 and $55.00 for each additional 25 
rooms or portion thereof 

TABLE lA-Q -HOT~LCONVERSION ORDINANCE FEES 
,.... ·.,_ ,.,, 

-.. '.> 

Annual unit usage report 

1. Appeal of initial or annual status determination: 

2. Challenge to claims of exemption: 

Usage report 

Claim of exemption based on low-income housing 
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$96.72 

Standard Inspection Hourly Rate pursuant to 
Section HOA of this code shall apply for 
Department Inspector's work on such 
request plus fees for Hearing Officer 

$48.36 

$316.20 



Claim Of exemption based on partially completed 
conversion 

3. Complaint of unlawful conversion 

Determination by Department of Real Estate and cost of 
independent appraisals 

4. Initial unit usage report 

5. . Permit to convert 

6. Request for hearing to exceed 25% tourist season rental 
limit: ··· · · 

Inspection staff review - standard hourly insp{!ctjon fee 

Statement of exemption - Hearing Officer :fe'e ··· 

7. Unsuccessful challenge: 

Usage report: 

Inspection staff review - standard' li?url; his_p~~tion fee ·· 

Statement of exempti1>n.
1
- Hearing Officer fee · . . 

Request for winter .. r~ntal: 

Standard hourly in,spection fee, 

$474.30 

$48.36 

Actual costs 

$316.20 

$474.30 

Standard Inspection Hourly Rate 

$316.20 

Standard Inspection Hourly Rate 

$316.20 

Standard Inspection Hourly Rate 

(Amended by Ord. 159-15 ; Fil~'No. 15(}55~;'j\pp. 9/17 /2015; Eff. 10/17/2015) 
···'·'·· .•. :·. ., .,. .• ! - .. , ··- • ---· ;' 

.TABLE lA-R-REFUNDS 
·, .. 

Partial or c~niplete refunds o:f~J11y thos~f~es contained herein will be given, provided the applicant 
meets the refunctrequirements of(4e applicable section of this code. No other fees are refundable, 
except as follows:·· " ·, 

1. Application or PermitJ.s~uance Fee: 

Building, plumbing, electrical or mechanical permit 
issuance fee 

Plan Review Fees (each) 

2. Miscellaneous Fees: 
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Amount paid less $160.00 or actual costs, 
whichever is greater. No refunds given after 
work started. 

Amount determined by the Building Official 
less $160.00 

No Refund due after application deemed 
acceptable for Department of Building 
Inspection Plan Review 

Amount paid less $52.00 



No refunds less than $52.00 

No existing permittee who paid a fee under the fee schedules in effect at the time the fee was paid 
shall be eligible for a refund or subject to a fee reassessment as a result of an amendment to the fee 
schedules. If the Building Official determines that an error has been made in the assessment of 
fees, a refund for the portion determined to be in error may b.e made upon written request by the 
applicant. 

(Amended by Ord. 159-15 , File No. 150559, App. 9/17 /2015, Eff. 10/17 /201~) 

TABLE lA-S - UNREINFORCED MASONRY BEARING WALL 
BUILDING RETROFIT -.\ 

Review of Inventory Form (Section 1604B.2.1) ···. Standard Plan Review Hourly Rate -
Miniinum Two Hours 

Review of the summary of the engineering report (Section t6Q4B.2.3) StandardP1an Review Hourly Rate -
· ' ····.·. lj' Minimum J.:wo Hours 

• 'o·- ,. ·. 

Board of Examiners filing fees (Sectfoii 10~A7.4): 
. ·';. . ·~ 

Each appeal for a variance from or interpretation qfcode 
requirements .,i :'=-. ·; . 

Standard Plan Review Hourly Rate -
Minimum Two Hours 

Each appeal for tµ{~ppro~al Jfsubstitute ~atetiali-~r~~thqds of Standard Plan Review Hourly Rate -
design or consi:r11ction (Section lOSA.7:3);; ' · Minimum Four Hours 

FIGuRElA~l~lS51 HIGH-TIDELINE MAP 
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i. : ~: 

.. -~, 

' :·~ :/ 
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SECTION 202 -

202 Add this definition as follows: 

<'.Chapter 2 
DEFINITIONS 

KITCHEN. That portion in a residential dwelling unit that is a room or area used for cooking, 
food storage and preparation and washing dishes, including associated counter tops and cabinets, 
refrigerator, stove, ovens and floor area. 

202 Revise the first sentence of the following two definitions under STANDPIPE SYSTEM: 

STANDPIPE SYSTEM, CLASSES OF. Standpipe classes are as follows: 

Class I system. A system providing 3" (76.2 mm) hose connections to supply water for use by fire 
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departments and those trained in handling heavy fire streams. 

Class III system. A system providing f-1/2-inch (3 8 mm) hose stations to supply water for use by 
building occupants and 3" (76.2 mm) hose connections to supply a larger volume of water for use by fire 
departments and those trained in handling heavy fire streams . 

. Chapter 3 
USE AND OCCUPANCY CLASSIFICATION 

No San Francisco Building Code Amendments 

-;<'-" 

Ch~pter4 ·· .... 
SPECIAL DETAILED REQUIREMENTS BASED 

. ON USE.AND OCCUPANCY . 

>-. .: 
·,."'2o_·_:;;:.:.:.:·)~{!' ";· ,,-- ·;· ,,.,,,_ -,:-·-;:·.:--;_ -.~ ;.~:}:·-- .. , ,-,.-.·::~·;:<::~-:; 

SECTION 406 - MOTOR-VEHI(;~E-REJ,,J\TED OCCUPANCIES 
· .. 

406.3 Change the section nu~biring:t9 includ~ the. newadd~ds1ctjon,: 
'· =.:'; ' 

406.3 Private garages ar'ld carports. Ptivate garages i11ldcarports shali'comply with Section 406.3.1 
through 406.3. 7. ' · 

406.3. 7 Add/h~foZi?winf{,secti~n> 
· 406.3. 7 Ventilation. 

V~nttl.a.tion shall be p;~vided ~s'ofollows: Natural ventilation shall be required, and such 
space shall b~ provided with v~ntjlation outl~ts in the walls or exterior doors. The total net area of 

such ventilation. ~utlets shall be 2.()b square i~ches (0.129 m2) for a ~pace up to 1,000 square feet 

(92.903 ~2) in area.and shall be ill~teased 30 square inches (0.0194 m2) for each additional 200 

square feet (18.58 m2) offloor a~e~;up to maximum floor area of3,000 square feet (278.709 m2). 
·. . l '. ;~-

SECTION 435 - SPECIAL PROVISIONS FOR LICENSED 24-HOUR 
CARE FACILITIES IN A GROUP R-2.1, R-3.1, R-4 

435.3 Add the following section: 

435.3.5 For detached one- and two-family dwellings, and townhouses not more than three stories 
above grade plane in height with a separate means of egress, buildings housing protective social
care homes or in occupancies housing inmates who are not restrained need not be of one-hour fire
resistive construction when not more than two stories in height. In no case shall individual floor 

areas exceed 3,000 square feet (279 mi). The fire-resistive protection of the exterior walls shall not 
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be less than one hour where such walls are located within 5 feet (1524 nn) of the property line. 
Openings within such walls are not permitted. Openings within non-rated walls need not be 
protected. [CRC R325.3.2R335.9] 

SECTION 456 - FENCES 

456 Add the following section: 

456.1 Fences. Fences on any property containing a Group R o'~cupancy shall not be higher than 
10 feet (3.048 mm). Fences located less than 10 feet (3.048 nim)ftom any public sidewalk shall not 
be higher than 10 feet (3.048 mm) unless they are of open-'fype m'aterials such as chain link fabric. 
Fence height shall be measured from the level ofgener~l existing'adja,cent ground of the general 
area prior to the improvement of the properties. A fenc,e or railing pl~ced on top of the retaining 
wall shall be measured from the top of the wall.,' · , ' ....... . 
Fences constructed wholly or in part of barbed' :v,fire are prohibited, except wlJ.en permitted with the 
express written permission of the Building Offidai, and the Fir~ Departmenltji the following 
situations: 

1. On top of a fence more than 7 feet (2.134 m) high, protecting a d~ngerous or 
hazardous area. , · • . .. . : .. ·• 

2. Within a private area, elidosed by a seven- foot~high (2.134 m) fence, such that 
entry to the area is limited by the outer, il~ilbarbed fe~c,e. '' ··· ·. ,· 

3. In special instances for localized protec,fion, and hi areas within or atop a building 
to isolate dangerous con~it~oy.s.;;<, . · .. \ 

Chapters 
.. . . • .. -· 

GENERAL BUILI>ING HEIGHTS AND AREAS 
~·-~ .. . . . . . . . . : . -.; : . 

Nq San Francisc~ B~il<fing Code Amendment~ 

·····.· ··•...... Chapter 6 
"LTYPES··iOF CONSTRUCTION 

. . ··::, 

::' . . ··· 

No San Francisco JJ~ildi~g Code Amendments 

Chapter 7 
FIRE AND SMOKE PROTECTION FEATURES 

SECTION 707 - FIRE BARRIERS 

707.1 Add a second paragraph to this section as follows: 
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Information technology rooms shall be in accordance with the Fire Code and Electrical Code. 

Chapter 7 A [SFM] 
MATERIALS AND CONSTRUCTION METHODS 

FOR EXTERIOR WILDFIRE,EXPOSURE 

No San Francisco Building Code Amendments 

'·' 

Ch~pter s 
INTERIORFINISHES ···. 

No San Francisco Building Code Amendments 

., •\" .... : . 

. , _-·· 

901.4 Add, itsedondpa~f!graph ~sfqllpws: 
•: ' . - - ,. .. 

Notwi~h~ianding any ot~e~prQvisi~~s ofthe California Building Code or other codes or 
regulations, Fire Departmenfc~@ectioi:ts shall have 3-inch (76.2 mm) National Standard hose 
threads. 

·:-·;·-,,···1":t-::r:::;,-,:;~;:;;::::'.-:;:<:·,;: ·t-:-;r;;"'.--···::;:::;,,,:-······-~·-·······-· 

SECTION 903.::_.AUTOMATIC SPRINKLER SYSTEMS 
",. -:-~-. . ·.. i ·_.:! 

.,-; 

903.2.8 Add exception 5 asfoI;[oW.~''· 

5. An automatic residential fire sprinkler system shall not be required when additions or. 
alterations are made to existing townhouses, one- and two- family dwellings not more than three 
stories above grade plane that do not have an automatic residential fire sprinkler system installed. 
[CRC 1.1.3, R313.l, R313.2] 

Table 903.2.11.6 Add a new line to the end of the Table as follows: 

TABLE 903.2.11.6 
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS 
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'I SECTION SUBJECT 

., 3202.3.4 

J
, Pedestrian Walkways over Public 

Streets 
~~~~~~~~ 

SECTION 905 - ST AND PIPE SYSTEMS 

905.3.4 Revise this section as follows: 

905.3.4 Stages. Stages greater than 1,000 square feet in area (9,3'ni~) shall be equipped with a Class III 
wet standpipe system with 1-1/2-inch and 3-inch (38 mm aiid76.2m,:m) hose connections on each side 
of the stage. ·· · .. · 

SECTION 907 - FIRE ALARM AND: DETECTION SYSTEMS 

907.2.9.1 Revise Item 3 and Item 4 as follows: 
''/ 

3. The building contains more th~ 6 dwelling units or sl~eping units. 
: .":· : .. , ·.·· . 

.. 
4. Congregate living facilities or congregatereside!fCes thre~'or more stories in height or having 

an occupant load of 11 or more. · ' ·.. · 

907.2.9.5 Automatic snioke detecti~nsystem. A~~~.tomatic smoke detection system that activates 
the occupant nofification system in accordance with ~ection 907.6 shall be installed throughout all 
interior corridors s~rving sleeping nil.its: ' . . •; · .. , ... ... . : 

Excepfio~s: 
'··.-,,: 

1. An autofuatic smoke detectfon systei:h is pot required in buildings that do not have interior 
corridors servillg sleeping units :tn4 where.each sleeping unit has a means of egress door opening 
directly to an exifoi: f() an exteri1}n~xit access that leads directly to an exit. 

2. An automatic smoke d~foction system is not required in buildings when all of the following 
conditions are met: · · · ,. 

2.1. The building is equipped throughout with a supervised automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 903.3.1.2. 

2.2. The notification devices will activate upon sprinkler water flow; and 

2.3. At least one manual fire alarm box pull station is installed in an approved location. 

907.2.11. 6 Add a second paragraph as follows: 

Group R-3 congregate living facilities having an occupant load of 6 or more shall be provided with 
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a manual fire alarm system. 

SECTION 912 - FIRE DEPARTMENT CONNECTIONS 
912 Add the following section: 

912.7 Number of connections required. Sprinkler systems requiring a 4-inch (101.6 mm) or larger 
water service shall have two or more inlet connections as necessary to meet hydraulic demand. 

Chapter 1.0;_··.··· 
MEANS OFEGRESS. 

~: .. 

SECTION 1010- DOORS, GATES ANIJTURNSTILES .. ,,,_, ,_ .. ·.~ ..... 

1010.1.2 Revise. item 4 as follows: 

4. Other than the main egress doc)['.~t'tbe primary entr'.y; d,ooi:s within or serving a single 
dwelling unit in Groups R-2 and R~_i•, .. . · . •. · ··· · 

SECTION 1011- STAIRW A Y.S 
'......... - . - - ... :- ..... ~·~-.... -

1011. 5.5 Modify the fi;st .sentence ofthejirst paragrJ]Jh,as follow~:· > · . , .. - -·' - ··:,· _/ . 

For all occupancies except :R'.~3~one and ~ofamily dwellings and townhouses nosings shall 
have a curvature'o:r qevel of not-fos~ tl:J,an' 1/16'(1.6, mm) bu~ not more than 9/i6 (14.3 mm) from the 
foremost projection of the tread. Risers shaUbe'splid andyertical or sloped under the tread above from 
the unqers{de' of the nosing above atan)r1gle not!horethan 30 degree (0.52 rad) from the vertical. 

1011. 5. 5 Add_a s.econd paragrd:P_h(ls follow~.: 

For R~'.h)ne and two family dwellings' and townhouses, the radius of curvature at the nosing 
shall be no greateit?a.n 9/16 incli(l,4mm). A nosing not less than 3/4 inch (19 mm) but not more 
than 1-1/4 inches (3hnJ11) shall ~e;p'ro-vided on stairways with solid risers. The greatest nosing 
projection shall not exceed the smallest nosing projection by more than 3/8 inch (9.5 mm) between 
two stories, including the h6sh{g,at the level of floors and landings. Beveling of nosings shall not 
exceed 1/2 inch (12.7 mm). v 

Exception: A nosing projection is not required where the tread depth is no less than 
11 inches (279 mm). [CRC R311. 7.5.3] 

1011. 5. 5.1 Modify the first sentence of the first paragraph as follows: 

For all occupancies except R-3 one and two family dwellings and townhouses the leading edge 
(nosings) of treads shall project not more than 11

/4 inches (32 mm) beyond fue tread below, 

1011.12 Add a sentence to the end of the Exception as follows: 

Exception: Other than where required by Section 1011.12.1, in buildings wifuout an occupied roof access 
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to the roof from the tip story shall be permitted to be by an alternating tread device~ a ships ladder or a 
permanent ladder. Stairs or ladders used only to attend equipment or window wells are exempt from 
the requirements of this chapter. 

1011.12.3 Add new sections as follows: 

1011.12.3 Stairway replacement. Stairways that replace existing stairways in residential 
occupancies and which complied with the code in effect at the time they were constructed, and 
which have been adequately maintained and increased in relation to any increase in occupant load, 
alteration or addition, or any change in occupancy, may be reco:p.Structed in the same configuration 
and construction as the existing stairways. "' ' · 

1012.2 Add an exception as follows: 
. ... .. 

Exception: For R-3 one and two family dwellings and townhou,ses,, where it is technically infeasible 
to comply because of site constraints, ramps may have·~llla:xinl.itm slope of one u'nit vertical in 
eight horizontal (12.5 percent). [CRCID1~~8.1] ' ·, ·· .. '.· · ·. · · 

SECTION 1013 - EXIT SIGNS 

1013.1 Add thefollowi~g.fe~tefz;~ajter the exceptions:. , 

Doorways or other openings)eading to a· fire escape, except within individual dwelling units, 
shall be provided with a sign' i;eading "FIRE ESCAPE" in letters not less than 6 inches (152 mm) 
high, in higllc?~~~.st:with th~ha~kground~· ·.·.· · · · · 

... ~ 

;::;-.:: ... :<..:::.;-•• ~,::::,:..:,::::::., ·. ·. ·:·~·; .. ;, ·· :· .'~::·:<~ := _..,,,,:,.,:;,,:.1,., · · ., .... :c;:;.:m::::~mE:::: :I:::~::::rr.~;;_:;;: .r: .! ••• (:z:~::~~;:i:;.-:~::::::~~ ·······-

SEC TiO N 1015 - GU.ARDS". 

1015.4 Revise' ~'fception 1 as follo~s.: 
.. ···,,: 

1. For.pccupancies otl;ter than R-3 and Townhouses, from a height of 3 6 inches (914 . 
mm) to 42 inches (10'61.tnm), guar~shall not have openings which allow passage of a sphere 4 3/8 
inches (111 mm) in dianie~~r: 1 

• 

SECTION 1016 - EXIT ACCESS 

.1016.2 Add item 5 as follows: 

7. [Reference CRC R311.1] For one- and two- family dwellings and townhouses, means of 
egress is allowed to pass through rooms and intervening spaces except garages. 

1016.3 Add a section as follows: 

1016.3 [Reference CRC R311.4] Vertical egress. For habitable levels or basements in R-3 
occupancies or townhouses that are located more than one story above or more than one story 
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below an egress door, the maximum travel distance from any occupied point to a stairway or ramp 
that provides egress from such habitable level or basement shall not exceed 50 feet (15240 mm). 

Add chapter as follows: 

Chapter lOA 
SECURITY REQUIREMENTS 

lOOlA.1 General. This chapter shali apply to ~ll,Gr~up R, Di~ision 1 andR, Division 2 
Occupancies. 

lOOlA.2 Apartment houses. Aparto,1.C:(lt 11,ouses (Group·~ ])ivision 1 and R, Divi~i~n 2 
Occupancies) and buildings containing _Inot~ tban two reside~'tial condominium units shall meet the 
security requirements of this chapter. "' ':: · 

··-· 

lOOlA.3 Hotels and motels ... ,Hotels and mot~ls shall c~ni:ply with the.~ecurity requirements of this 
chapter. For the purpos~ of tbjs ·chapter, any building oJ:>en,fo the pubiic and offering 
accommodations to t~4n~ient perso~s for comp~~~tio11'shali'b~, as a hotel or motel. 

SECTION 1002A...:: DEFINITIONS 
' .. '·"· 

For the 'pµrpose of this c~apter, certai,n terms are d,efined as follows: 

AtrXILIARY LO~KrN(; DEVICEis a secondary locking system added to the primary 
locking system~o~rovide additl<l11al secuTi~•: 

BURGLARY,'-:-R,ESISTANt:pLAZING MATERIALS are materials which are defined in 
ANSI/UL Standard 972. , 

DEADBOLT is a l'Ock'~olt which must be actuated by a key, a knob or thumb-turn and 
when projected becomes lockM against return by end pressure, and does not have spring action, as 
a latch bolt does. A SINGLE CYLINDER J)EADBOLT is a deadbolt lock which is activated from 
the outside by a key and from the inside by a knob, thumb-turn lever or similar mechanism. A 
DOUBLE CYLINDER DEADBOLT is a deadbolt which can only be activated by a key from both 
interior and exterior. 

DEADLATCH or DEADLOCKING LATCH BOLT is a spring-actuated latch bolt having a 
beveled end and an incorporated plunger which, when depressed, automatically locks the projected 
latch bolt against return by end pressure. 

PRIMARY LOCKING DEVICE is the single locking system on a door or window unit 
whose function is to prevent unauthorized intrusion. 
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WINDOW LOCKING DEVICE is part of a window assembly which is intended to prevent 
movement of the movable sash, an.d may be the sash lock or sash operator. 

SECTION 1003A- GENERAL REQUIREMENTS FOR SECURITY 

1003A.1 Clearances. The clearance between the door and the frame and between meeting edges of 
doors swinging in pairs shall not exceed 1/8 inch (3.2 mm). Thecle~rance between the door and the 
floor with either flush or raised sill shall be not more than 3f4i.n.cli (19.1 mm) . 

. . ' ;·::; ·". 

1003A.2 Door assemblies. Excluding main entry doors; all ex;~ri~r swinging doors, and swinging 
interior and exterior entry doors, including assemblies an.d related hl'lr!'.fware, which are directly 
accessible from the ground level or by stairs or byramp, or from roof ~reas, or parking lot, or 
garage areas, shall meet the requirements of Grade 20 of ANSI/ASTM F416, Standard Test 
Methods for Security of Swinging Door Assemblies. : . . .. 

All such doors shall be self-closing continuou~lylockecl, a11d openabl~ froll1 the interior with 
no special effort or knowledge or key .. ,\Yhere electrically operated locks are used;Jhey must be self
latching _and locking and shall have nianU.al release capabilicy:,from the interior requiring no special 
effort or knowledge or key. 

1003A.2.1 Main entrance. All main entry doors, inclu'ding ele~tri~ally operated main entry doors, 
shall be provided with a priiliarylocking de:\riee. "Main, entry, doors'..' s\lall be defined as exterior 
doors leading directly iyt~ tile Iob)>Y: registration are~~- 91' empl()~ee entrances. 

1003A.2.2 Viewer. Each door shall he, provided with a minimum 135-degree viewer which does not 
have sighting capability. wli:eii viewe~ from the outside. Mounting height shall not exceed 58 inches 
(1473 mml~· · · ··. · 

.. :; '·-~ '···'. . . 

1003A.:3; ~ire-rated door)ssembli~s; Fire-r~t~d'd~~r -~ssemblies shall meet the requirements of 
Grade 20;.ANSI/ASTM F476;: 

·-·· ., .. . 

1003A.4 Glaiing~ All glazing Within 40 inches (1016 mm) of any locking mechanism of exterior and 
interior dwelling "unit doors shallbe of safety glass or burglar-resistant glazing. This requirement 
shall not exempt the iwjnging doo'i~ssembly standards of Grade 20 of ANSI/ASTM F476. 

~. ·;' ·,.: 

1003A.5 Metal gates. MetaJgafes'shall conform to the following: 
1. Latch bolt protected by a security plate. 
2. Hinges, bolts, screws shall be nonremovable. 
3. Areas within 40 inches (1016 mm) of latch mechanism protected by mesh screen or 

approved equal. 
4. Interior release mechanism protected with cover. 
5. For electrically operated locks, see Section 1003A.2. 

1003A.6 Sliding glass doors. Sliding glass door assemblies shall be so designed that the door caJ.1.not 
be lifted from the track when the door is in a locked position. 

In addition to the primary locking device, all sliding glass doors shall have an auxiliary 
locking device permanently mounted and not accessible from the exterior of the building but easily 
accessible from the interior. 
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1003A.7 Sliding glass windows. Sliding glass window assemblies shall be so designed that the 
moving panel cannot be lifted from the track while in a closed position. 

1003A.8 Parking areas. Parking space numbering shall not correspond to the guest room or 
dwelling unit number. 

Exterior parking areas and access thereto shall be provided with a minimum of 112 foot
candle (5.38 lx) of light on the parking surface when the area is unoccupied. Lighting devices shall 
be protected by weather- and vandalism-resistant covers. 

SECTION 1004A- SPECIAL HOTEL AND, ivio1;EL SECURITY 
REQUIREMENTS 

1004A.1 Entry doors to guest rooms. .. . ··• •. 
EXCEPTION: Residential care facilities licensedbythe State of California tinder Title 22 of the 
California Code of Regulations shall not be required t9 comply· With. the requirements of this 
subsection. . . ·. '• _;:;,, . ',/ , 

Locks shall be a combination ofminim..um 1/2-inch (U.7 mm) throw deadlatch with a 
minimum 1-inch (25.4 mm) deadbolt. <.<· .. ·; ... .. ... ·L. · .. 

All locks shall be capable oflockillgout affkeys, except.the emergency keys for guest 
privacy while inside the roQm, and so const,fhcted thall/oth deadfat¢.h .. and deadbolt are retracted 
simultaneously by a singfelrnob or lever. ·.. ·· · · ·· 

,. ' .-, .. ·., .. 

1004A.2 Communicatlilg door be~¢en guest ;oollis/Commun'iCating doors between guest rooms if 
not required to be fire-tated'.shall meet the requfrements of Grade 20 of ANSl/ASTM F476 and be 
of minimum 1,3/S~inch (35 ~m) b~n~~d :yvo9d core' or ~pp roved equal. 

. ·;, ~/ _.·, 

1004A.~ j{oofopenillgs~ ,NI skylight~ leading 'miestiy 'ti:> guest rooms, offices and enclosed 
comme~Ci~I space shallbepr~videci..:Wit? burglary-. resistant glazing as defined in Section 1002A. 

:.._;._;'. 

- ·-~ 

1004A.4 Me~sl!ge and key box~~front ci~k; The message and room key location at the front desk 
shall not be visi"le from public' view so as to determine aii unoccupied room. 

SECTION 1005A~SPE<;IAL APARTMENT HOUSE AND 
CONDOMINIUMS:EfURITY REQUIREMENTS 

:;::::::·················· 

1005A.1 Voice communications. A two-way voice communication system shall be provided 
between the common entry door and all interior dwelling units. All systems shall provide direct 
communication. 

1005A.2 Lighting. Lighting shall be a minimum of 1/2 foot-candle (5.38 Ix) oflight on the ground 
surface from the street to the entry door. Lighting devices shall be protected by weather- and 
vandalism-resistant covers. · 

1005A.3 Master keying. Exterior and main entrance door locks shall not be on any master key 
system. 
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1005A.4 Entry doors. Entry doors and door assemblies shall comply with the following:· 

1005A.4.1 Locks shall be combination 112-inch (12.7 mm) throw deadlatch with a minimum 1-inch 
(25.4 mm) throw deadbolt, and so constructed that both the deadlatch and deadbolt retract 
simultaneously by knob or lever. The deadbolt shall have the ability to be thrown from the exterior. 

1005A.5 :Exit doors. All exit doors from corridors to exit stairways and from interior stairwells 
and interior fire escapes shall meet the requirements of Grade 20 of ANSI/ ASTM F476 and be 
continuously locked from the outside. • , 

Locking devices shall be self-latching or self- locking anc(sb.all be openable from the 
interior with no special effort or knowledge or key. [See ~ectionJ008.1.9] 

1005A.6 Glazed openings. Glazed openings accessible from the gtollnd level, by stairs, ramps, 
parking lots or garage areas, shall be with approved safety glass or ifu[glar-resistant glazing as 
defined in Section 1002A. Protective iron grill work may only be installed. where it does not 
interfere with the required means of egress. ·· ....... · ··· ·. 

1005A. 7 Roof openings. All skylights. lc;ading directlytoJntetfof ~orridors, stafr#ells, dwelling 
units and utility rooms shall be provided. 'Y:ith burglary:Oresistant glazing as defined iii Section 
1002A. . >< 

.. 1005A.8 Garage doors. All doors of the ·s~~tional bverhead, one~piece overhead, swing or sliding 
types used on the exterior ()fa building shall conform to thefolloWing !ltandards: 

. ' . . ; ... ·. \;-: 

1005A.8.1 Panels of~obd.do~rs s~'all be at le~s~5/i()_i~~~ (;:94min) thick, except sectional 
overhead doors may have p_anels l/~~~ch (6.35 inm) thick. " 

1005A.8.2 Alumin~111 doors 'shall. h~ i;<Jn~:tr!Ic!ed ofatJ~ast 0.025-inch (0.635 mm) thick sheet . 
aluminum,'riveted,.welded or bolted to franiing~emb:ers at least 12 inches (305 mm) on center. 

1005A:'~~~}~t~el doo;s sh~llbe .co:~t~iICted of~~ l~a~1· 0.023-inch (0.584 mm) thick galvanized steel, 
riveted, welcled, or bolted to:i'r~ming mempers at least 12 inches (305 mm) on center. 

1005A.8.4. Fib~rgfass sectional doors shall 6~· constructed of formed fiberglass panels of density of 

at least 51/2 oz. pet square foot u~78 g/m2), pressure sealed to aluminum framing members. 

1005A.8.5 Overhead door&··s4ai1 be made lockable by either: 
For doors 16 feet (487tmm) wide or less, a slide bolt - minimum diameter 3/8-inch (9.5 mm) 

minimum projection 1-1/2 inches (38 mm) - locking into the door janib, capable of utilizing a 
padlock with a minimum 9/32-inch (7.14 mm) shackle. For doors over 16 feet (4877 mm) wide, 
except sectional doors, two slide bolt locks shall be required. Slide bolt assemblies shall be attached 
to the door with bolts which are nonremovableJrom the exterior. 

Electrical operator with automatic locking capability, either inherently in the mechanism or 
as an added feature. 

By at least one single-bar lock mounted in the end stile, with locking bar or bolt extending 
into the receiving guide a minimum of 1 inch (25.4 mm), and with minimum five-pin tumble 
operation. For doors over 16 feet ( 4877 mm) wide, except sectional doors, two single-bar locks shall 
be required. · 
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Center locking-handle devices will require actuating straps to be enclosed by rigid conduits 
securely fastened to the door. 

lOOSA.8.6 Swinging garage doors shall be lockable by a cylinder deadbolt. 

lOOSA.8. 7 Doors operated by electrical means shall be provided with manual release capability 
from the interior, requiring no special effort or knowledge or key. 

lOOSA.8.8 Manually operated chain-driven garage doors shall require approval of the Authority 
Having Jurisdiction. .. ,· ; · 

Chapter ll'-::·· 
RESERVED 

. : .. ~ ' 

No San Francisco Building Code Amendments 
.• .. ,_ 

;Chapter. it~:· . 
HOUSlNG.AGCESSIBILITY 

No San Francifcq]J,itildingpode Amendments./· .. 

. . ,. · ..... 

::-Chaptet llB 
ACCBSSIBILlTYrQ PU;IlLIC BUILDINGS, 

PUB.LIC ACCOMNCODA~iONS, COMMERCIAL 
BUIEDINGS-AND PUBLICLY FUNDED HOUSING 

·. ·,,-: · . 
. '";·. 

·-· ·"· '"· !• 

No San Friiitfisco Buildikfr<(ode Amendments 
;. ., ; 

.-:·, 

Chapter llC 
STANDARDS FOR CARD READERS AT 

GASOLINE FUEL-DISPENSING FACILITIES 

No San Francisco Building Code Amendments 

Add chapter as follows: 
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Chapter llD 
MANDATORY ACCESSIBILITY 

IMPROVEMENTS FOR BUILDINGS WITH A 
PLACE OF PUBLIC ACCOMMODATION 

SECTION 1101D - SCOPE 

Any building or portion of a building with a Place of Public. Accommodation subject to 
the requirements of Chapter 11B of this Code iS ~~thin the scop«? of this Chapter. 

Exception: A building that was construc~ed u~der a building orsi~~.permit application 
filed on or after January 1, 2002. · · ·· 

A building constructed under the Building Cod~:in eff~h()n or after J~li~ary 1, 2002 is 
presumed to be accessible to persons. :with disabilities a~d will be exempt from this 
Chapter 11D upon receipt by the Dep~frtJnent of a wdtt~n notice of exemption from the 
Owner or the Owner's authorized ageht thafprovides a(qohstruction permit application 
number dated on or afte.rJanuary 1, 2002 and coqtact inforoia~ion for the Owner and/or 
Owner's authorized agent.C . •; . ,. . 

1101D.1. Compliartce'with Fede~a,l or State Liws~ Nothin.iin this Chapter 11D is intended 
to relieve the Owner\or t~e oper~tor of a Plabt of Public Accommodation of their 
obligation t.o comply wlth.t4e re'quitelllents of any Federal or State law, including but not 
limited t()the'Aniericans *itliDisabiiities,Act, or,to modify or extend the time for 
compliaJ!cewitliahysµch law; . .. . .. 

110lli2~: (:ontractual Obligati~~s:Nothing in this Chapter llD is intended to interfere 
with any.'contractual obligations betw.eei;i. the Owner of a building within the scope of this .. 
Chapter and· ~ny lessee of space within the building. 

(Added by Ord. SM,,(); File No. 150732,;·App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 
·-,, ; 

SECTION 1102ll~:;D.EFINITIONS 
.... _,. 

··::. 

For the purposes of this" Chapter 11D, the following definitions shall apply: 

11 Accessible Entrance Route." An identifiable path of travel by means of which a 
Primary Entry may be approach~d, entered and exited, and which connects the Primary 
Entry with an exterior approach (including any adjacent sidewalks, streets and parking 
areas). 

"Building Official." The Director of the Department or the Director's designee. 

11 California Construction-Related Accessibility Standards Compliance Act. " Sections 
. 55.51 through 55.53 of the California Civil Code as amended from time to time. 
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" California Historical Building Code. " Part 8 of Title 24, California Code of 
Regulations. 

" CASp Inspector. " A person who has been certified by the State of California as a 
certified access specialist authorized to inspect a Place of Public Accommodation for 
compliance with construction-related accessibility standards. 

" Checklist for Alterations to Commercial Storefront for Accessibility. " A Checklist 
developed by or with the input of City departments or agencies with review authority over 
the subject buildings. · 

" Department. " The Department of Building Inspec!iort., , 

" Design Professional " A "Registered Design Professio~al" ~s defined in Chapter 2 of 
the Building Code. . . " · · · 

,. ""·" ... 

"Disability Access Compliance Unit" or·;': C~;,,.pliance Unit. " Th~Unit within the 
Department established under Section 1112IJ of this Chapter. -

' . '"' 

" Equivalent Facilitation. " As ~efin_ed in Cha~ier 2 ohh~ Building C~d'e.. ·· 
·- ,.·. ,·.. ., ....... _... . 

" Historic Resource. " A buildi~g 'designated pursuarit; t,o Articles 10 and 11 of the 
Planning Code, listed on or determin~c)., ell.g\bl~ f()r listing op. the California Register of 
Historic Resources or th~ National Register of Historic Place,s,_.or that is a 'qualified 
historical building' as defined.Jn the California H'istorical Buildfog Code. 

.. .... - .; . .. ".•.. . ·-· . ,; .. -'~ . . 

" Inspector. " A c4sp Insp;a91: or a D~si~n'':P;b~essi~ndla'pproved by the Building 
Official as qualified to ev~Iuate ~ompliance with disability access requirements. 

- . ' ~~ ·: . ·' 

" Own~r, ''·'fh.:eow.ner of~i: brtildirlgwith!n the S(!Ope of this Chapter llD. 
':: 

" Plficf!,:of Publi~ Ac~ommoiati()n~ " As defin~d in Section 55.52 of the California 
ConstruC,tion-Related Ac.ce~sibiiity.Cpmpliance Act and 42 USC Section 12181(7) of the 
Americartswith Disabilities A~t of 1990, as those Acts are amended from time to time. 

" Primary En:tfy. " As defin~d in Cha~~er 2 of this Code, the principal entrance through 
which most peopfo enter the b-~ilding, as designated by the Building Official. If there are 
multiple commercialfe11ants_orspaces, a building may have multiple Primary Entries. 

" Technically Infeasible . . '\As defined in Chapter 2 of the Building Code. 

" Technical Infeasibility. " A Code requirement is Technically Infeasible. 

" Unreasonable Hardship. " As defined in Chapter 2 of the Building Code. 

(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

SECTION 1103D - COMPLIANCE CATEGORIES 

The Department shall assign each building within the scope of this Chapter llD to one 
of the following four categories. If a building does not clearly fall within one of these 
categories, the Building Official shall assign it to the category he or she determines is the 
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most appropriate. The Building Official's decision is appealable to the Building Inspection 
Commission pursuant to Section 77.3(b) of the Administrative Code. 

Category One: The Primary Entry or Entries and the Accessible Entrance Route(s) 
comply with Code requirements. A building qualifies under Category One if any of the 
following descriptions applies: 

(a) A building or portion thereof was constructed or altered under a permit application 
filed prior to July 1, 1992 and all Primary Entries and Accessible Entrance Routes are in 
compliance with the requirements of the 1998 California B~ilding Code. 

(b) A building or portion thereof was constructed or altered under a permit application 
filed on or after July 1, and prior to January 1, 20()2~ ail,Pt~Il1:ary Entries and Accessible 
Entrance Routes are in compliance with the r~qriirerilents ofthe,1998 California Building 
Code or a later Building Code in effect at the.timC:f of any permi(application for a tenant 
improvement or other alteration, and the J)'epartment gave final approval of the accessible 
entry work under the construction permit tirany alteration permits°: 

.. 

(c) A building is eligible to use Jh.e Californi~HiStoriciiBuilding Code~.a permit 
application was filed on or after ;t~nriary 1,1995, alLPrifuary Entries and Accessible 
Entrance Routes are in compliance)yjtllflte CaliforniaH;i~torical Building Code in effect 
at the time of the permit application~ and the l)epartment ga,ve final approval of the 
accessible entry work under the consfru,ction 'per#Iit or anyaltfration permits. 

Category Two: Th~;¢ ~r~'.19, steps to th~ J>rin{~ry Entry,orEniries and one or more 
elements of the Prlm3;ry Entry or Entries or thcfAccessible Entrance Route(s) do not 
comply with Code requir~ments. :A_ building qu~lifies under Category Two if any of the 
following descriptions applies: · · . ~ :_ - ·: -~· -, ''':_,_ . .... ·' .· . ,. . 

(a) A;buildiiig'of'portion thereof was cQn~trµtte'd or altered under a permit application 
filed prio'r to July 1,.19.92, the building has ii.Primary Entry or Entries with no steps, and 
one or'mC:>te elements of the' Primary Entry or Entries or the Accessible Entrance Route(s) 
are not i~·colli.pliance with the requirements of the 1998 California Building Code. · 

, .... ; -·.. .. . .. _.,) 

;··: ;. 

(b) A building' qr portion tliereofwas constructed or altered on or after July 1, 1992 
and prior to Jantlaryl, 2002, 'tJie building has a Primary Entry or Entries with no steps, 
and one or more elenie1,1ts .o{tli;e Primary Entry or Entries or the Accessible Entrance 
Route(s) are not in compl_i3.ncewith the requirements of the 1998 California Building 
Code or a later Building Code in effect at the time of any permit application for a tenant 
improvement or other alteration, or the Department did not give final approval of the 
accessible entry work under the construction permit or any alteration permit. 

(c) A building is eligible to use the California Historical Building Code, a permit 
application was filed on or after January l, 1995, the Primary Entry or Entries has no 
steps, and one or more elements of the Primary Entry or Entries or the Accessible 
Entrance Route(s) are not in compliance with the California Historical Building Code in 
effect at the time of permit application, or the Department did not give final approval of 
the accessible entry work under a construction permit or any alteration permit. 

Category Three: There is one step to the Primary Entry or Entries and one or more 
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elements of the Primary Entry or Entries or the Accessible Entrance Route(s) do not 
comply with Code requirements. A building qualifies under Category Three if the building 
or portion thereof was constructed or altered under a permit application filed prior to 
July 1, 1992, the Department gave final approval of the work under the permit, the 
building has a Primary Entry or Entries with one step and one or more elements of the 
Primary Entry or Entries or the Accessible Entrance Route(s) are not in compliance with 
the requirements of the 1998 California Building Code. 

Category Four: The building has a Primary Entry or E1ltti~s with more than one step 
and one or more elements of the Primary Entry or Entri~s)tlld/or the Accessible Entrance 
Route(s) do not comply with minimum Code requirentbiits.'A building qualifies under 
Category Four if the building or portion thereof was corisfr~cted or altered under a 
permit application filed prior to July 1, 1992, the, building has· a Primary Entry or Entries 
with more than one step, and one or more eleme.qts of the Primary Entry or Entries or the 
Accessible Entrance Route(s) are not in co:W-pliance with the requirements of the 1998 
California Building Code, or the Departm~htdid not give final approval of the accessible 
entry work under the construction permit. · 

.. -~ >_ 
····-::~'.··' /_ ... '", ./ 

(Added by Ord. 51-16, File No. 150732, Arp· 4/22/2016, Eff. 5/22/f_Oi6, <)per. 6/21/2016) 

SECTION 1104D - INSPECTION AND.SUBMISSION OF. 
PRIMARY ENTRY COMPLIANCE CHECKLIST . -·. . . : :':, . -- '.-.~ 

11Q4D.1. Category olleBuildillgs. TheOwneroi'~bJilding cl~ssified in Section 1103D as 
Category One shal(o~tain an inspection oUhe ~lements onthe Department's Category 
One Primary Entry Compliance· Checklist by.an Inspector. On or before the time for 
compliance specified ill. Se~tion;ll07D, the Owner shall submit to the Department's 
Disability Ac¢ess ,Compli~n~e U!lifa coi>Y, ()f the ~hecklist completed and signed by the · 
perSOJ.l WllO performed the iiispeFtion and'inclµdirtg his or her business contact 
information and a professhmafstamp, CASpnumber, or California State License Bureau 
contracto_r's Hcense nmribei;-, wliich~ver is applicable. 

If any e~~~~nt& on the Ch~cidist are foimd by .the Inspector or licensed general 
contractor to be not in compifa'D,ce with the standards for accessible entries set forth in the 
applicable CaliforlliaBuildii:ig'Cfode or California Historical Building Code, or the 
Department did nofgive Alial approval of the accessible entry work, the noncomplying 
elements shall be clearlysp~cified in detail, the building shall be reassigned by the 
Building Official to the appropriate Category, and the Owner shall comply with all 
requirements of that Category. The Building Official's decision is appealable to the 
Building Inspection Commission pursuant to Section 77.3(b) of the Administrative Code. 

1104D.2. Category Two Buildings. The Owner of a building classified in Section 1103D as 
Category Two shall obtain an inspection of the elements on the Department's Category 
Two Primary Entry Compliance Checklist by an Inspector. On or before the time for 
compliance specified in Section 1107D, the Owner shall submit to the Department's 
Disability Access Compliance Unit a copy of the Checklist completed and signed by the 
person who performed the inspection and including his or her business contact 
information and a professional stamp or CASp number. 
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Each element on the Checklist found by the Inspector to be not in compliance with the 
applicable standards for accessible entries set forth in the applicable Building Code or 
California Historical Building Code, including a failure to obtain final Department 
approval of the accessible entry work, ~hall be specified in detail and one of the following 
four options selected by the Owner as the method ·by which the Owner will address the 
Code deficiency within the time specified for compliance in Section 1107D: 

(a) Option 1. The Owner shall submit to the Disability Access Compliance Unit: 

(1) Plans showing how the non-complying element or elements will be brought into 
full compliance with the applicable standards for acce~si~le; entries set forth in either the 
California Building Code or the California Historical~uild~ng Code, and. 

··.,,- '" 

(2) If the Owner elects to use the Californi~ Historical B'n.'ilding Code, documentation 
showing that the building is qualified to use th~.(~alifornia Histo~~c~l Building Code. 

The Owner must subsequently apply fo~:a~d obtain a building~permit to do the 
required work within the time specified for collJ.P,Iiance inSection 11071);, 

(b) Option 2. The Owner shalls~bll1it to then'i~abW~iccess Compl~~iice Unit: 

(1) Plans, drawings, or other d()~1ln.i~ntation reqtiir'ed by the Compliance Unit 
demonstrating that bringing the nOil*(!Omplyip.g. element or elements into full compliance 
with the applicable Code s!a:ndards for accessible. entries is Technically Infeasible, and 

.-->-: 

(2) Plans, drawillgs, ~writte:n explanatio,n,·oi:-'oth~';/~o<;umentation required by the 
Compliance Unit sh<rW.ing whafE9uivalent J?acilitation will' be provided. 

The Ow1uw must subsequen,tlyapply for and obtain a building permit to do the work 
requiredwif)i~nthe ti.me spedfied fo:rco¢plfancein Section 1107D. 

(c) .·(>~·tio~ 3. ;~e·b~n~r sh~Ilsubmit t~ ~he .. Dis~bility Access Compliance Unit a 
RequestJor.Approval ol~J.i:pnreaso_nable Hardship form together with plans, drawings, a 
written expl~nation, or other docullJ.~ntation required by the Compliance Unit showing 
what Equivalell.t Facilitation~_Wjll be provided. The Compliance Unit will review the 
request and eithe~:approve ot Cleny it, and then forward the request and equivalency 
submittal informationto the Access Appeals Commission for a hearing pursuant to 
Section lllOD and SectJ.011 f O~A.3.3 of this Code. 

The Owner must subsequently apply for and obtain a building permit to do the work 
required within the time specified for compliance in Section 1107D. 

(d) Option 4. The Owner shall submit to the Disability Access Compliance Unit a 
statement of intent to request a hearing by the Access Appeals Commission to review the 
matter pursuant to Section lllOD and Section 105A.3.3 of this Code. 

The request for a hearing by the Access Appeals Commission shall be submitted 
pursuant to the procedures of Section 105A.3 of this Code and in sufficient time to obtain 
a.decision prior to the other compliance timelines in Table 1107D. 

1104D.3. Category Three Buildings. The Owner of a building classified in Section 1103D 
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as Category Three shall obtain an inspection of the elements on the Department's 
Category Three Primary Entry Compliance Checklist by an Inspector (as defined in 
Section l102D). On or before the time for compliance specified in Section 1107D, the 
Owner shall submit to the Department's Disability Access Compliance Unit a copy of the 
Checklist completed and signed by the person who performed the inspection and including 
his or her business contact information and a professional stamp or CASp number. 

Each element on the Checklist found by the Inspector to be not in compliance with the 
applicable standards for accessible entries set forth in the applicable California Building 
Code or California Historical Building Code shall be speCifi,ed in detail and one of the 
options set forth in Section ll04D.2 (a) through (d) seleCt(!d by the Owner as the method 
by which the Owner will address the Code deficiency ·with.hi the time specified for 
compliance in Section 1107D. ·. '· _ 

1104D.4. Category Four Buildings. The Owher, ~fa building cl~ssified in Section 1103D as 
Category Four shall obtain an inspection o(the elenients on the Department's Category 
Four Primary Entry Compliance Checklist by aninspector'. On or bef9re, the time for 
compliance specified in Section 1107D, the Owner.shall submit to the Department's 
Disability Access Compliance Unifacopy ortl,ie ChecJd(stcompleted and signed by the 
person who performed the inspecfio!i: an~ i11cluding hi~ or her business contact 
information and a professional stamp9r CASJ>1mmberJ·: 

Each element on the Chec){!ist found'by the fos~~cto.r to be llQ~ in compliance with the 
applicable standards, for atces,sible entries set fofti:i iil'tJie. ?PPlie'able California Building 
Code or Californii Historical Building Cod~ sh?il be speclfi~d in detail and one of the 
options set forth in Section 1104))~2 (a) through (d) selected by the Owner as the method 
by which the Owner will itddre,Ss the Code deficiency within the time specified for 
complian~e ill Se~tiQn 1101I> •. >, .. ·. · 

(Added by Ord. 51-16, Flle.~o. 15073~; APP· 4/22/2016, Eff., 5/2.212016, Oper. 6121/2016) 

SEClJJON 1105D ·:·.-~QU.(VALENT FACILITATION; 
TECH:Nl,CAL INFEASIBILITY, OR UNREASONABLE 
HARDSHIP~. . . . 

1105D.1. Equival~ritFaci~it~tion. The Department shall develop an Approved Barrier 
. Removal Standard in co~sji:ltation with the Access Appeals Commission, the Planning 
Department, and the Department of Public Works. The Disability Access Compliance Unit 
shall maintain the Approved Barrier Removal Standard. and review any proposal for · 
Equivalent Facilitation under this Chapter llD for compliance with that Standard. Any 
proposal for Equivalent Facilitation that does not comply with the Approved Barrier 
Removal Standard must be approved by the Access Appeals Commission. 

1105D.2. Technically Infeasible. A request for a finding that compliance is Technically 
Infeasible can be based upon either a structural or a non-structural condition. 

(a) Structural Technical Infeasibilify. A structural Technical Infeasibility is an existing 
condition of the building where full compliance would require the removal or alteration of 
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a load-bearing structural element that is an essential part of the structural frame. 

(b) Non-structural Technical Infeasibility. A non-structural Technical Infeasibility may 
include conditions where full compliance would require encroaching into the required 
egress width, interfering with pedestrian use of the sidewalk or a permanent easement, 
and similar conditions that do not impact the structural elements or frame, The Disability 
Access Compliance Unit shall compile a list of non-structural conditions that the 
Department would accept as supporting a request for a finding of Technical Infeasibility 

·and provide other written guidance, and may require that;a request based on a non-
structural condition be ratified by the A~cess Appeals Co1*mission pursuant to Section 
lOSA.3.3 of this Code. ·· · 

1105D.2.1. Acceptance of previously-granted detehiiinati~IJ.s of Technical Infeasibility. 
Under the California Building Code, all findings of Technical fufeasibility must be 
documented by the Department and can only,l:>e made on a case~by-case basis. The 
Department will accept and record a prevfoU:sly-approved finding of Technical 
Infeasibility for a building within the scope of this Chapt~r)lD if: (1) th,e finding of . 
Technical Infeasibility was approved by the Departme!J.t)U,.d can be documented, (2) the 
finding of Technical Infeasibility is'applicable to the :elements covered. by this Chapter 
llD, and (3) an Inspector has subn:litte4'1'Titten docuin'.entation acceptable to the 
Departmentthat all conditions and'requirements of theT~chnical Infeasibility are 
unchanged and remain applicable. · · .. · · 

1105D.3. Unreasonabl~lfatclship. The Gompliaq~elJ~it,):n c~hsultation with the Access 
Appeals Commissi0'n,'shall develop and publiSf1: guidelinesApecifying the conditions under 
which an UnreasonableHardshipwould beapproved by the Department. All 
Unreasonable Hardships must §e'fatified by the Access Appeals Commission pursuant to 
Section UB-:2Q2~4'~ :Exception S; arid Section 1.9;1~5 of the California Building Code. 

(Added by Ord. 51-16; FlleNo. 150732;\\.pp. 4/22/20l'c), Eft, 5/22/2016, Oper. 6/21/2016) 
.. . 

SECTJON 1106D : JJUILI)ING PERMIT REQUIRED; 
INSPEG'.flON AND.,COMPUETION OF WORK; VALUATION· 
APPLIEI}rfO FUTUJlE PROJECTS 

1106D.1. Buildin;·P~irnitJleqhired. A building permit is required to make any and all 
modifications to a buildiJigeither mandated or authorized by this Chapter llD. All work 
required by this Chapter. HD shall be considered by the Department to be barrier 
removal and no additional path of travel upgrade shall be required. Only those elements 
that are actually altered will be required to comply with the current requirements of this 
Code. 

1106D.1.1. Historic Resources. 

(a) For a building considered to be a Historic Resource, the plans submitted with the 
building permit application shall be prepared in conjundion with a Design Professional 
and in compliance with the California Historical Building Code, requirements of the San 
Francisco Planning Department, and guidelines developed and published by the 
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Compliance Unit. 

(b) As required by Articles 10 and H of the Planning Code, a permit application for a 
Historic Resource designated pursuant to Article 10 or Hof the Planning Code must be 
approved by the Historic Preservation Commission unless delegated for review and 
approval without a hearing to Planning Department staff. 

H06D.2~ Alteration Work That May Be Included in the Permit Application. The only 
work that inay be included in the permit required by Section H06D.1 is: (a) the work to a 
Primary Entry or Accessible Entrance Route mandated by Section H04D or (b) any 
voluntary disability access improvements authorized by Section H09D. 

H06D.3. Inspection of Work. All work completed by ,pe~mit under Option 1 of Section 
H04D.2 for Category Two, Category Three, a~d· Gategory Four, J:>uildings shall be 
inspected by the Department's field inspectorthat is assigned fo,that district. If the work 
complies with requirements of this Chapter tl.D, the inspector sh.allissue to the Owner a 
Certificate of Final Completion stipulating'that the work complies with the requirements 
and shall provide a copy of the Certificate ofFiria.l Comp,etion to the Disability Access 
Compliance Unit. Upon request,tlie Owner may o~tain'afinal inspectioll.'a~d approval by 

. a Department inspector who is certified a~ a CASplnspector; the inspection fee set forth 
in Table IA-D of Section H01 of this:Gode~sh_aU apply. · '·. . 

All work completed by,permit und~r:·{;>pti~~~- :i)nd 4 o~·s~~t~on H04D.2 for Category 
Two, Category Three; a!J.4 C:ategory Follr}mild}ngs:slian be inspected by a Department 
CASp Inspector. If th.ework··co'mplies witb r~q11.ii~merits_o!fhis Chapter llD, the 
inspector shall issue tdthe Ownefa Certiflcate:ofFinal Completion stipulating that the 
work complies with the iequirelile~ts of this'Chapter and shall list his or her CASp 
n°'mber w.:he,re applicabl~ dp ~o(h)h~ <;;eictificat~,of Final Completion and the completed 
job ca~d:' ... ' ' ··· · ;_' ' , , > . · ... '.' 

,:. ~.··· .. ;_ -. -/ _: '." ~-- . .: - '. . : . -~ 

1106.D.4.' Completion of Work; Certificate of Final Completion. Notwithstanding any 
other prdvision of this Cod~, all work µiandated by this Chapter HD must be completed 
within the time. periods sp~~lled in Section 106A.4.4 of this Code for Permit Expiration 
unless an exte'itsio11 of time is granted pursuant to Section 11.0SD. Any Certificate issued 
by the Departmen(upon finat~ompletion of the work required by this Chapter ilD shall 
state that compliance is with Chapter HD of this Code and not with the requ_irements of 
either the Americans with))isability Act or the California Building Code. 

··;,-

H06D.5. Valuation Appli~d to Future Projects. As authorized by the Building Code, the 
valuation of both the mandatory and the voluntary disability access improvements 
performed under this Chapter llD may be used to comply with path of travel upgrade 
requirements in Building Code Section llB-202.4 Exception #8 of this Code for any future 
project within the same building of portion of a building for a period of time not to exceed 
four years from the completion d~te of the work; provided, however, that only the 
valuation of the work described in H06D.2(a) or (b) shall be allowed for this purpose. In 
order to use the valuation of voluntary disability improvements for this purpose, the 
Owner must follow the recommended order of priority for making accessibility 
improvements set forth in Section HB-202.4 of this Code. 
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(Added by Ord. 51-16, File No.150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

SECTION 1107D - COMPLIANCE SCHEDULE; OPTION TO 
COMPLY WITH CURRENT.CODE REQUIREMENTS 

The time for compliance with the requirements of this Chapter HD are set forth in the 
following Table H07D. The Owner of a building within the scope of this Chapter· must 
submit all required forms, documents and permit applications to the Department prior to 
the deadlines set forth in Table H07D but may comply witlfthe requirements of this 
Chapter llD, or elect to comply with the requirements and procedures of the Building 
Code then in effect, at any time prior to the deadlines,setforth in Table H07D . 

Category One 
Buildings 

Category Two 
Buildings 

Category Three 
Building~'· · .. 

Category Four 
Buildiiigs . 

.. tlBt~ 1107D 
COMPLIANCESCHEDULE 1 • .. 

Submit compliance Checklist ··• Fhe applicatloii for required .,, .· .... 
and specify compliance build __ . ill_ g P.·.·.·_·ermit(s) · · 
Option · 

12 .. NIA 

·. ·-: .. ·. 

30· ... 

Obtain required building 
permit(s) 2 

NIA 

27 

39 

45 

1 Unless otheryvise specifi~d,time pefi~d is in months measured from the effective date 
of this Chapter·{p;>. ·· ·· ' ·. 

,,-_ _..,., 
. . . 

2 Pursuant to Se~tiSn.H06D~4, all mandated work must b~ completed within the time 
periods specified in S~ctiori:io6A.4.4 of this Code for Permit Expiration unless an 
extension of time oftimeis'granted pu~suant to Section HOSD 

(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/2112016) 

SECTION 1108D - EXTENSIONS OF TIME 

(a) For good cause shown, the Building Official may grant one extension of time for up 
to six months from the compliance timelines in Table H07D. For good cause shown, one or 
more additional extensions of time may be granted by the Access Appeals Commission 
pursuant to Section HlOD; provided, however, that in no event shall the Commission 
extend the time to complete the mandatory work required by this Chapter HD beyond six 
years from the effective date of this Chapter HD. The Commission's decision shall be 
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final. 

(b) A written request for an extension of time shall be submitted to the Department or 
to the Access Appeals Commission prior to the time for compliance. 

(c) For purposes of this Chapter llD, good cause may include but is not limited to: 

(1) The pendency of a request for a finding of Equivalent Facilitation or Technical 
ID.feasibility; 

(2) The desirability of coordinating the mandatory wJ,rk required by this Chapter 
llD with voluntary disability access improvements; . ·1 ' 

(3) Financial hardship; 
·-- ·'· 

( 4) A legal hardship such as an existing lease;' or 
-:: ·-'. :_'-· .. 

(5) A undue procedural delay by the D~pa~tment or another reviewing City agency. 

(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/2.212016,.6p·e~. 6/21/2016) 
··-·--~·-·:-._ .;; ·, . -/ 

SECTION 1109D - VOLUNTARY DISABILITY ACCESS 
IMPROVEMENTS '= ... 1 

·: .. :. .. 

In addition to the m::indatory requi;eirients ~f this <;hapter i)D, the Owner may elect to 
make additional corl;'ections t9 the building or a portion th,~reo'rto comply with other State 
or Federal disabilifyaccess requirements. · · · . · · : · ., · 

(Added by Ord. 51-16,-~ileNo. 150732,:App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

SECTION)llOD ~l\J>PEAL· :PROCEDURE 

Any J>iocedure pr~vid~d. undet t~_is Code t6.~ppeal accessibility issues is available in 
order fo ~chieve compliance with th1sChapter llD. In addition, appeals to the Access 
Appeals Co!llmission may be 111ade ill ac~ordance with the provisions of this Chapter llD 
and 105A.3 df this Code. ·.. ..· ... . 

."-'i,.·. 

(Added by Ord. 5l2l~, File No.150JJ2,:App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 
', ; ;"" '.-.] 

SECTION llilb ~;ENFORCEMENT 

Whenever the Owner ofa building within the scope of this Chapter llD fails to 
undertake or complete any action required by this Chapter within the time for compliance 
set forth in Table 1107D, the Owner shall be considered to be in violation of this Code and 
the Building Official is authorized to abate the violation in accordance with Section l02A 
of this Code. 

(Added by Ord. 51-16, File No.150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

SECTION 1112D - DISABILITY ACCESS COMPLIANCE UNIT 

The Building Official shall establish within the Department a Disability Access 
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1113D.2. Report to the Bmfrd'of Supervisors. Within one year from the effective date of 
this Chapter llD, and foll~~ing consultation and coordination with other appropriate 
City departments and agencies, the Department shall submit a report in writing to the 
Board of Supervisors concerning the effectiveness of this Chapter and including 
recommendations, if any, for amendments to this Chapter. A progress report shall be 
submitted to the Boar.d of Supervisors once a year thereafter until completion of this 
Chapter's disability access improvement program. 

(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

SECTION 1114D - NOTICE 

The Department shall post on its website the requirements of this Chapter llD. The 
Department shall also prepare any administrative bulletins, brochures, or other materials 
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that the Building Official determines are necessary or desirable to notify property owners 
and tenants about the requirements of this Chapter and shall coordinate with the Office of 
Small Business and, in the Building Official's discretion, other City departments 
concerning appropriate methods for providing notice about the requirements. 

(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Eff. 5/22/2016, Oper. 6/21/2016) 

. SECTION 1115D - ADMINISTRATIVE FEE 

In addition to any other permit fees that may apply, the.Department shall charge the 
Owner of each property within the scope of this Chapter 1,lD an administrative fee to 
compensate the Department for the cost of the service~~l!ee~ssary to implement and 
enforce Chapter llD's disability access improvement progr~Il1· The administrative fee 
shall be the Standard Hourly Rate for Administration set forth' in Table lA-D of this 
Code. The administrative fee is payable witliiri 30 days of the Department's notice that 
payment is due. · .. ... . .. · 

... -.. . 
(Added by Ord. 51-16, File No. 150732, App. 4/22/2016, Ef[S/22/2016, Q{ier~ 6/21/2016) 

,;_ > 

ci,~}1t~1\l&. 
.INTERIORrEN.VlRONl\1ENT 

SECTIQN-!~9,~:':'.-VENTILATION, 

1203.5Add ~second pa~~g,.~p!J and';ihird paragrap~;~follows: 
.. ... ' ·-·\,) ·. :- ... . . 

In othe,r than high-riseJniildings; public corridors, public hallways and other public spaces 
having openingsint() adjoining dwelling units, guest rooms, or congregate residences within R-1 
and R-2 Occupancies, shall be provided with natural ventilation by means of openable exterior 
openings with an are!'! of, not les~ tljan 1125 of the floor area of such rooms or spaces with a 

minimum of 4 square fe~f(0.~7 :ffi:ij. 

In lieu of required exterior openings for natural ventilation, a mechanical ventilating system 
may be provided. Such system shall be capable of providing two air changes per hour in public 
corridors, public hallways and other public spaces having openings into adjoining dwelling units, 
guest rooms, or congregate residences with R-2 occupancies, with a minimum of7-l/2 cubic feet per 
minute (3-1/2 L/s) of outside air per occupant during such time as the building is occupied. 

1203. 6 Add a second paragraph as follows: 

For all buildings containing any sensitive land use located within the Air Pollutant Exposure 
Zone, as determined by the Director of Public Health pursuant to Article 38 of the San Francisco 
Health Code, that are: 
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(a) Newly constructed; 

(b) Undergoing a "Major Alteration to Existing Building" as defined by the San Francisco 
Green Building Code; or 

(c) Applying for a San Francisco Planning Department-permitted Change of Use, such 
buildings shall incorporate an enhanced ventilation system designed and constructed to be 
in compliance with San Francisco Health Code Article 38. 

(Amended by Ord. 224-14, File No. 140806, App. 11/7/2014, ~~~·· ~-, 

1205.1 Add an exception after the first paragraph: 
... .. -···-.. ,, 

Exception: Habitable rooms (excluding kitchens, hom~·offices and ~~dia rooms) within a dwelling 
unit or congregate residence sha'l be provided with natural light by mealls.of exterior glazed 
openings in accordance with Section 1205.2. ' ·· ·· · · 

1205.2 .. 2 Add the following paragraphs after the Exceptio~s.:. . . , . ; 

The depth of all structural projections, including balconies, decks, porches, rooms or roofs, 
shall not exceed 9 feet (2.134 m) when e.XJending over exteric)r,:Wan openings that provide required 
natural light or. natural ventilation for spa~es inte11.ded for human. occupancy. 

· .. ' .. - .; .· ~ 

~ . . 
The height of a baI~oii,y;_d~ck or porch shall not' be less than'7Jeet (2.134 m) measured from 

the floor to the lowest projection; aJ>qve. ·' 
.. , . - >-·i -. 

1205.4 Revise this seCtt;ri as follows:: ··•· 

1205.4 Staiivyay illuminatio~,' Sta~~ys\yithin dwellfog units and exterior stairways serving a dwelling 
unit shall have an illuihinationfove\011 treadnirn and landings of not less than 1 foot-candle (11 lux). 
Stairs inoflieroccupanciesshall liegbyemed by Ch~pter 10. 
Exceptiqn( An artificial light source.js not required at the top and bottom landing, provided an 
artificial light source is located;directlyov~r each stairway section. 

SECTION 1207+- SOUNIJ':FRANSMISSION 
"l~-' ;( ,:.v·. • 

1207 Add the following s~tttofi}::, .. 
. ',·~.'; 

1207.6 Definitions. The following definitions apply to Sections 1207.4through1207.9 of this Code. 

COMMUNITY NOISE EQUIVALENT LEVEL (CNEL) is a metric similar to the Ldn, except that a 
5 dB adjustment is added to the equivalent continuous sound exposure level for evening hours (7 
p.m. to 10 p.m.) in addition to the 10 dB nighttime adjustment used in the Ldn. 

DAY-NIGHT AVERAGE SOUND LEVEL (Ldn) is the A-weigbted equivalent continuous sound 
exposure level for a 24-hour period with a 10 dB adjustment added to sound levels occurring 
during nighttime hours (10 p.m. to 7 a.m.). 
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NORMALIZED A-WEIGHTED SOUND LEVEL DIFFERENCE (Dn) means for a specified source 
room sound spectrum, the difference, in decibels, between the average sound levels produced in two 
rooms after adjustment to the expected acoustical conditions when the receiving room under test is 
normally furnished. · 

1207.7 Exterior Sound Transmission Control. 

1207.7.1 Application. Residential structures located in noise critical areas, such as in proximity to 
highways, county roads, city streets, railroads, rapid transit lines;1airports, nighttime entertainment 
venues, or industrial areas, shall be designed to prevent the intrusion of exterior noises beyond 
levels prescribed by the Municipal Code. Proper design to acco~I?Iish this goal shall include, but 
not be limited to, orientation of the residential structure, setbacks,. shielding, and sound insulation 
of the building. . ·. · ~·\ · · 

1207. 7.2 Allowable interior noise levels. Interi~t n()ise levels attributable to e:x;terior sources shall 
not exceed 45 dB in any habitable room. The noise ipetric shalLl)~ .. either the day,.,night average 
sound level (Ldn) or the community npise equivalent level (CNEL), whichever te~ults in a higher 
measurement of noise level. · ... .· ; ·... ' 

-.--.! 

1207.7.3 Other noise sources. Residentialstructurestq be locate<Lwhere the Ldn or CNEL exceeds 
60 dB shall require an acoustical analysis sh(}~ing.thatthe proposed(tesign will limit exterior noise 
to the prescribed allowal)l~ iilt~rior level. The ~!anning:ti.ep~rt,nient's'map titled Areas Potentially 
Requiring Noise Insulatt9ns, and similar maps'a.nd griidance]ll'.od,uced by the Planning 
Department, shall be use~ 'Yhere possible to iden~ifY, sites with noise levels po.tentially greater than 
60 dB. 

1201.s Co,niplian~e·. ' 
. - ... - / 

'' 
(a) Evi~~nce of complianc~ ~ith Se~ftQn.1207.7 shall consist of submittal of an acoustical analysis 

report, prepared .under the supervision ~fa person experienced in the field of acoustical 
engineering, with the application r6r a building permit. The report shall show topographical 
relationships of nolsi sources and dwelling sites, identification of noise sources and their 
characteristics, predict~~ i.:10ise sp~ct:ra and levels at the exterior of the proposed dwelling structure 
considering present and fu-tm·eland usage, the basis or bases for the prediction (measured or 
obtained from published data); noise attenuation measures to be applied and an analysis of the 
noise insulation effectiveness of the proposed construction showing that the prescribed interior 
noise level requirements are met. 

(b) If interior allowable noise levels are met by requiring tltat windows be unopenable or closed · 
the design for the structure must also specify a ventilation or air-conditioning system to provide a 
habitable interior environment. The ventilation system must not compromise the dwelling unit or 
guest room noise reduction. 

1207.9 Field Testing. 
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(a) When inspection indicates that the construction is not in accordance with the approved 
design, or that the noise reduction is compromised due to sound leaks or flanking paths, field 
testing may be required. A test report showing compliance or noncompliance with prescribed 
interior allowable levels shall be submitted to the building official. 

(b) Field measurements of outdoor sound levels shall generally follow the guidelines prepared by 
the American Society for Testing and Materials (ASTM) in ASTM E 1014. 

(c) Field measurements of the A-weighted airborne sound i"n$~l#tion of buildings from exterior 
sources shall .generally follow the guidelines prepared by th.~'A1n,erican Society for Testing and 
Materials (ASTM) in ASTM E 966. 

(d) For the purpose oftbis Section 1207.7/ 1207.9;sou~d level differences measured in 
unoccupied units shall be normalized to a receivillg room reverberation'tim,,, e of one-half second. 
Sound level differences measured in occupied .i:riits shall not be normalized t~J a standard 
reverberation time. 

1207.10 The Department ofBuildingihspection shall corisl11f.\vith the Planning Department to 
ensure that notice to sponsors of reside:rltfal dev(!l()pment proj~ct.s affected by Sections 1207.6 
through 1207.9 are provided with noticeof,the'reqpirements oft~is.Section as soon as practicable 
in the project approval p~ocess. 

(Amended by Ord. 7Q.:!1~; File Nol 141298, App. s121'2ois, Eff. 6/2012015) 
'i <'· . ,, . . ..• ··· ... ·.<. '-···' 

............................ ,,.,.,,,.:f":';.:-::,·.::,·:i···-·-::·:,--:.,,, ....... • 

SECTIONJ208- INTERIORS!1ACE DIMENSIONS 
-- " '·· _:, ___ , -. ·.~ · __ ; i'·. .,; .:/· .. l_:· -, 

1208.4. R~vis~ para;~phithis sedtfon and addpfir~gta;hs 5 and 6 of this section as follows: 
. ;~ .. ·. ' .. . . '. ' 

12os.4. :Erficiency dwelling u.ri1ts .. l~n efficiency living unit shan conform to the reqttirements of the 
code except a;n:j}odified herein: Efficiency dwelling units shall comply with the following: 

.... , _,. ·.: 

1. The unit sfollbe occupied'~y no more than two persons and have a living room of not less 

than 150 squ~e:ft'l~t off].c)~f·~ea. An additional 100 square feet (9.3 m2) of floor area shall be 
provided for eachocctipant of such unit in excess of two. ' 

·, .- . -.. 

2. The unit shall be pro~id~d with a separate closet. 

· 3. The unit shall be provided with a kitchen sink, cooking appliance and refrigeration facilities, each 
having a clear working space of not less than 30 inches (762 mm) in front. Light and ventilation 
conforming to this code shall be provided. 

4. The unit shall be provided with a separate bathroom containing a water closet, lavatory and 
bathtub or shower. 

5. The total area of the unit shall be no less than 220 square feet, which area shall be measured 
from the inside perimeter of the exterior walls of the unit and shall include closets, 
bathrooms, kitchen, living, and sleeping areas. 
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6. Subsections 1 - 5 apply only to new construction of a structure or building. For purposes of 
the preceding sentence, new construction shall mean the creation of an entirely new 
structure or building and shall not apply to improvement, renovation, rehabilitation, or any 
other change to Im existing structure or building. Existing buildings or structures are 
subject only to Subsections 1 - 4 except that for purposes of Subsection 1 the unit shall have 

a living room of not less than 220 square feet (20.4 m2) of floor area for up to two 
occupants. 

Chapter 13; . 
-'; .. '·' 

ENERGY EFFICIENCY 

No San Francisco Building Code Amendments 

Add chapters as follows: 

Gh~nt~r t3A/._ 
COMMERCIAL WATER CONSERVATION 

. 7. ~- • ' .. ' . ···, • .. " 

--- .. 

·., 
, .. ,. 

Thi; ~h~~t~~;haJLbe kn~;n as the'''c~~mer~i~i Water Conservation Ordinance." 
'-· .· ·- •. .,_ --, .... "' 

;;,:;,;,;',:: ... ··· 

sEci'10.N i3o2A~ iNi':E:Nf. 
. . . . -.. --., · .. -. ~} 

It is the ~~t~n.t of this ch~~t~r to conserve existing water supplies by managing the overall 
demand for water ill .commercial fiuildings, including tourist hotels and motels, by requiring the 
installation of water conservationclevices in commercial buildings upon the occurrence of specific 
events and in any event no.~aterthan January 1, 2011: 

SECTION 1303A- DEFINITIONS 

For the purpose of this chapter, certain terms are defined as follows: 
ACCESSIBLE means there is sufficient space in which to install the specified water and 

energy conservation measure without significant alteration to the structure. For ducts, plenums or· 
pipes, "accessible" shall mean all ductwork, plenums or pipes located in mechanical rooms, on roofs 
and around all air handling units. In addition, pipes located above movable ceiling panels shall be 
considered accessible, but not ducts or plenums. 
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ACCESSIBLE ATTIC SPACE means a space between a ceiling joist and roof rafter where 
the vertical clear height from the top of the bottom chord of the truss or ceiiing joist to the 
underside of the roof sheeting at the roof ridge is greater than 18 inches (957 mJ:.11 ). 

BUILDING OCCUPANCY means OCCUPANCY as defined in Chapter 3 of this code and 
shall also, where practicable, include the primary business activity of the property as classified by 
Standard Industrial Classification (SIC). 

BUILDING TYPE means the type of building constructi011, as defined in Chapter 6 of this 
code, and shall take into consideration whether the building is a high-rise building as defined by 
Section 403 of this code. · · ·. ·· ·. 

COMMERCIAL BUILDING means any privat~lyow;.edhuilding except those r~sidential 
buildings and portions of mixed residential- commercial boildingstli..atare subject to the energy or 
water conservation requirements of Chapter 12 or Ch.apter 12A of the)fan Francisco Housing Code 
(Residential Energy Conservation Ordinance ~rtci Residential Water CoD.se:r:vation Ordinance). 

COST-EFFECTIVE means having a simple.economic payback that does not exceed four 
years or the expected life of an energy, conservation ln.easur~, jvhichever is. shorie~. 

' ~, 

ESTABLISHED CONTRACTOR;S:COST means't~e:contractor's fee, including labor and 
material, plus the engineer's fee to do th~ requtied, 'York, provicled that the engineer's fees do not 
exceed the schedule of fees provided by the;Building Of{icial. ·· 

•;;._ .~--

PERMIT APPLiCANT means the person list~d:oii the buildin~ permit application as the 
owner or lessee ofth(i~hiM.ing. · ' ·· .· ... · · " ·· .... · ' · 

QUALIFIED INSPECTOR k~aps an inspector defined in Section 1314A, who is 
authorized to perform a wath:cofts~ryatto11 in.spectio~.; 

:"QJJALIFIEDPROFESSIO.N,AL meansap~rs~n regularly engaged in the field of making 
repairs; adj~stments and in,spection ofenergy-using'equipment contained in HV AC, lighting or 
service hot'--vy?t~r systems. · -·· 

SERVICE :aoT WATEJ{Iheans the supply of hot water for domestic or commercial 
purposes other than ¢om fort heat~g. 

'', 

SIMPLE ECONOMICPAYBACK means the time needed to recover a conservation 
investment on the basis ofex~e~t~d energy savings at current energy costs. Simple economic 
payback is expressed in years; and is calculated by dividing the established contractor's cost of a 
conservation measure by the estimated dollar savings in the first year. Available tax credits, 
incentives and future energy costs are not considered in the calculation. 

WATER CONSERVATION INSPECTION means inspection of a commercial building for 
compliance with the requirements of this chapter. 

SECTION 1304A - RULES AND GUIDELINES 

1304A.1 Adopt rules. The Building Official, in cooperation with the General Manager of the 
Public Utilities Commission and other advisors as the Building Official may deem appropriate, 
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shall adopt reasonable rules and guidelines implementing the provisions and intent of_ this chapter 
and shall make them available to the public along with the informational brochure described in 
Section 1307 A. The Building Official, in cooperation with the General Manager of the Public 
Utilities Commission, may amend these rules and guidelines from time to time after considering 
public input. 

1304A.2 Inspection procedures. The Building Official shall include coverage of this chapter's 
.requirements in the Water Inspection Procedures. established by the Department. 

SECTION 1305A - CIVIL REMEDIES 

1305A.1 Abatement. A commercial building shall constitutea nuisance under the terms of Section 
102A of this code when the installation of a water co:liserva'tion measure in a commercial building is 
required pursuant to this chapter and the water <;()nsehration measure has not been installed. 

The nuisance shall be abated by civil a<;tfonpursuant to procedures set forth in Section 
102A of this code for unsafe buildings; provided;h~wever, that in no event shl:aUany violation 
constitute a misdemeanor. · ,. ' 

SECTION 1306A- REQUIREMENTS 

1306A.l Building additions. •. ..For building·-~dditi~ri-s °Wh,ere the sri~'"o(concurrent building permits 
by the same permit applicantW'ould increase the floor area of the spac~ in a building by more than 
ten percent, the permifapplicanis~all obtain a validw~ter'conservation inspection and shall 
comply with the applii;abfo water coh~ervation measures required by this chapter as a condition for 
issuance of a Certificate of Final Completion and Occupancy by the Department upon completion 
of the addition. ' ' '· ' 

.. --_,··: .--··:.. .-·,.,~ 

1306A.!~f Sco,pe: This subsectiori ~ball applf t~Jll~ entire building. 
· ... 

; .. , 

1306A.:{ Building alterati~~s;a,nd i~pr,C>v~ments. 

1306A.2.1 Fo~~lterations or ilnprovements .Where the total construction cost estilnated in the 
building permit is. greater than $150,000, as a condition for issuance of a Certificate of Final 
Completion and Occupancy, or fin:ai permit sign off, by the Department upon completion of the 
alterations or improvements, tl.iep'ermit applicant shall obtain a valid water conservation 
inspection and shall instal(th~ applicable water conservation devices required by this chapter that 
serve the specific area of alteration ·or improvement. 

1306A.2.2 Notwithstanding Section 1306A.2.l, for any alterations or improvements to a room 
containing any of the water conservation devices identified in Section 1313A, as a condition for 
issuance of a Certificate of Final Completion and Occupancy or final permit sign off by the 
Department upon completion of the alterations or improvements, the permit applicant shall install 
the applicable water conservation devices required by this chapter in that.room. 

1306A.3 On or before January 1, 2017, all commercial buildings shall be in compliance with this 
chapter, and the owner or the owner's authorized representative shall cause a water conservation 
inspection to be completed, and shall have a certificate of compliance on file with the Department 
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for the entire building, or the entire portion of the mixed residential and commercial building that 
is subject to the required water compliance measures identified in Section 1313A. 

SECTION 1307A-INFORMATIONALBROCHURE 

1307 A.1 The Department shall make available to the public an informational brochure specifying 
the water conservation requirements. 

'.:·:;·····:: ·:··. ···-····-:::r:::;:;:::~~~:~: .... -... : .. --····..:: .... .:::::::;:;:~~::;;:;::::z:::.:.O.:: ... .::.::>-" •• :..:: •. :::.. :·::;:::;::::: :::::::;::::;; .. -.. :.,,:::;r,;;:};:I:;:;::ir:::~:;;:t;;;::~.:..l::::-~:-·· ... l . ;:.:.:~;:;::;gl: I::c:::;!~ ::.::: ....... ,,.____ ... :::.::: . .:_ ..... :;. 

SECTION 1308A- POSTPONEMENTS OF :REQUIREMENTS 
·" .·· . 

1308A.1 Postponement for demolition. The duty o:f ~rl o;ner or ~:;n:i~tapplicant to comply with 
inspection and water conservation requirements applicable to any portion of a building subject to 
this chapter shall be postponed for one year fro~ the date of issuance of a {lemolition permit for 
said building. If the building is demolished and a ce,i:tificate of <;ompletion is issued by the 
Department before the end of the one-year postponement, the, fequirements of thil'! chapter shall not 
apply. If the building is not demolished.after the expfratforfofone year, the provisions of this 

. chapter shall apply, subject to appeal;'e,veilthough the demolition permit is still in effect or a new 
demolition permit has been issued. · · ·. · · · ,,, · 

sEcTioN 1309A.·-=1:.~L,Y-col\li:LiAN'cliwiTawiiER 
CONSERV ATIQNMEASURES 

1309A.1 Early complianc~. ~o,entoij~~g~e::l:rly c~mpliance with the requirements of this chapter, 
compliance pursfi.aut to Section J3i1A maybecomplete,d at any time before compliance would 
othenyise ~e requirect. In the event Of early complia:p.ce, a water conservation inspection shall be 
completed: and a certificate ofi:ompiiance shall be flied with the Department in accordance with 
Section 13ilA., ····· ' 

sEciioN'•'i3:fi)~:='\v.A ~~ CONSERVATION INSPECTIONS 

1310A.1 Inspections. A wat~t'~~nservation inspection which satisfies the req~irements of this 
chapter shall be performed as' required by this chapter. 

SECTION 1311A- PROOF OF COMPLIANCE WITH WATER 
CONSERVATION MEASURES 

1311A.1 Inspection form. The Department shall provide standardized forms, that may be paper 
and/or electronic suitable for conducting a valid water conservation inspection and certifying 
compliance with the requirements of this chapter. The inspection form shall be completed and 
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signed by a qualified inspector, furnished to the permit applicant, building owner or the owner's 
authorized representative, and submitted to the Department in accordance with this Section. 

1311A.2 Certificate of compliance. When all of the water conservation requirements have been 
met, a certificate of compliance shall be signed and submitted to the Department. 

1311A.3 Public records. Water conservation inspection results and certificates of compliance shall 
be public information, shall be available for inspection by any interested person during regular 
business hours at the Department, and may be made available electronically via the internet. 

1311A.4 Fees. Reasonable fees may· be required to pay for, but*ot exceed, the costs of 
implementing this chapter. Such fees shall be. established byt!I'e.Board of Supervisors upon 
recommendation of the Director of the Department and sJi.aJi incl ride: 

. l. The cost of inspections performed by the Departm~nt; . 
2. The cost of the appeal process an~ f.he request for e~entption process; 
3. The cost of filing and processing d.ocuments at the DepartJ11ent; 
4. The cost of printing forms and informational brochures by the Department; 
5. Other expenses incurred by the City a~d Cou:oJy. of San Francis.co }n implementing 

this Chapter. 

1311A.4.1 Fee schedule. See Buildi~g C:C>cle.§ection 110A;Tabfe 1A-N for the applicable fees, once 
established. 

1311A.4.2 Fee review. TheD~rector ofth~;Departm~ntofBuildillgju~pection shall cause an 
annual report offees t!)'be made a11d filed with the C6ntroileras set forth in Section 3.17-2 of the 
San Francisco AdmilHstrative Code>The CoiifroUtfr,sh~ll review the report and file it with the 
Board of Supervisors ~foii.g.with a proposed ordip.~nce readjusting the fee rates as necessary. 

sEciiq~ i3i~A>~.APPEA~sF'llo.1."I.~:suLTs··0.F A WATER 
CONS~RV ATION INSPECTION OR·REQUEST FOR EXEMPTION 

,-, ' '· 

1312A.1 Noti~e,cif appeal. Any person with ~n interest in the property subject to a water 
conservation inspection who conte~ts the determination of a qualified inspecto.r regarding required 
water conservation measures may~ppeal said decision to the Director within ten working days 
from the date the complete(} inspe~tion form was filed with the Department. The notice of appeal 
shall state, clearly and concisely; the grounds upon which the appeal is based. The burden of proof 
shall be on the applicant to demonstrate that the water conservation measure is not required under 
this chapter. The determination of the Director may be appealed to the Building Inspection · 
Commission pursuant to the appeal procedures established in the Administrative Code Chapter 77. 

1312A.2 Exemptions. Any person with an interest in the property subject to a water conservation 
inspection who claims an exemption pursuant to Section 1313A.3and1313A.4 of this chapter may 
request a determination of exemption from the Director by filing the request and stating the basis 
for the claim. The burden of proof shall be on the applicant to demonstrate the qualifications for 
the exemption. The determination of the Director may be appealed to the Building Inspection 
Commission pursuant to the appeal procedures established in the Administrative Code Chapter 77. 
Any appeal or request for exemption to the Director pursuant to this Section shall be accompanied 
by payment of a filing fee, pursuant to Section 1216 of the San Francisco Housing Code. 
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SECTION 1313A- REQUIRED WATER CONSERVATION MEASURES 

The following water conservation measures are required for commercial buildings: 

1313A.1 Showerheads. Replace all showerheads having a maximum flow rate exceeding 2.5 gallons 
(9.46 liters) per minute, with showerheads not exceeding the ma~um flow rate established by the 
California Energy Commission, as set forth in the Appliance Jj:fJiciency Regulations, California 

· Code of Regulations, Title 20, Sections 1601 to 1608, as it m,ay be a'lnended. Showers shall have no 
more than one showerhead per valve. For purposes of this subs~ction, the term "showerheads" 
includes rain heads, rain tiles, or any other fitting that t'ransi:nits water for purposes of showering. 

1313A.2 Faucet aerators. Replace all faucets and faucet aerators ha;ing a maximum flow rate 
exceeding 2.2 gallons per minute at a water pressure of 60 pounds per square inch, with plumbing 
fittings not exceeding the maximum flow rate established by the California Energy Commission, as 
set forth in the Appliance Efficiency Regulations, California Code.of Regulations, Title 20, Sections 
1601 to 1608, as it may be amended. II~alth-care facilities. th~t ~re required by this chapter to 
install faucet aerators may satisfy thatfequirement by installing other flow restrictillg devices, such 
as laminar flow control devices. · .. · · ' ., 1 .. (. .. 

1313A.3 Water closets. Replace all water.Clo,sets th~t haye a rateclw~ter consumption exceeding 
1.6 gallons per flush witl1fixtiires not exceeding the rat~d maxim uni '"7ater consumption established 
in the San Francisco Plumbing Code Chapter 4, Sectfoll, 402.2~,asJt may be amended. An owner of 
a commercial building may requesl an exemptiQnfI'Qm replacinga;water closet in the building if 
the replacement would detract fronrthe historical integrity of the building, as determined by the 
Director of the Departmento~Buildmglnspectionpursuant to the California Historic Building 
Code and Section 1312A.2. · · · · ·· ··· ·· 

''l ... ··' 

1313A, 4 'TY~inals. ~~ptice 11ll u~l~~ls that h~;~ a fiowrate exceeding one gallon per flush with 
fixtures not exceeding tbe;mai:imumfloW;rate established in the San Francisco Plumbing Code, 
Section 402.3~ ~s it may be ai:nended. AnJ)wner of a commercial building may request an 
exemption fren~: ~(;)placing a uri11~lin the building if the replacement would detract from the 
historical integrlfyofthe buildirig;:as determined by the Director of the Department of Building 
Inspection pursua'il.t)o_the Calif()rnja Historical Building Code and Section 1312A.2. 

1313A.5 Leak repair. Aiiwat~rfoaks shall be located and repaired. To determine the existence of 
leaks, the following is required;: 

1. Visual inspection or water meter registration. Hwater meter registration is used, 
compliance is achieved if there is no meter movement for ten minutes while all fixtures are shut off. 

2. ·All tank type water closets shall be tested with leak detector tablets or dye to detect 
slow valve leaks and all flushometer type fixtures shall be visually checked for proper operation 
with respect to timing and leaks. 

SECTION 1314A- WATER CONSERVATION INSPECTIONS 
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1314A.1 Inspections. Inspections to determine compliance with the water conservation 
requirements of this chapter may be conducted by one of the following: 

1. An authorized inspector of the Department; 
2. A private inspector authorized by the Building Official pursuant to established rules 

and guidelines; · 
3. A private inspector hired by the Department, or Public Utilities Commission, on a 

contractual basis under terms and fees to be recommended by the Departments and established by 
the Board of Supervisors. 

1314A.2 Qualified inspector duties. The duties ofa qualified insp:ector shall be as follows: 
1. To inspect portions of a building that are subjecfto this chapter to determine 

whether the water conservation standards specified in Sectlmi 1313A have been met and, if met, to 
sign a certificate of compliance, pursuant to Section 13llA,:and fo furnish it to the permit 
applicant, building owner or owner's agent; ... .·· 

2. To record on an official inspection.form, pursuant to Section 1311A, all measures 
required by this chapter for which the building is in noncompliance, and to sign the inspection form 
and furnish it to the permit applicant, building riwne.r or owner's agent. · ··· · 

1314A.3 Private water inspectors. Private inspector-s ;hall M•fequired to dem~nstrate financial 
responsibility by being insured and / or' bonded in amount;Sto be determined by the Building 
Official. · · · .. · · . · 

1314A.4 Conflict of interest. No authoririid, inspector ,may conduct lJ.° water inspection on any 
building in which that inspect!>r has a financial interes:t~ F~r. the purposes of this section, an 
inspector shall be deeiµecit<nilivei a financial interestin'a buil~il!,g if the inspector: 

1. Is an owner of theibtiilding or the property upoD.1\Vhich the building is located in full 
~ ' -._ . .. 

or in pa~~; Is a full- ~~part-time ~inployee o'it~~ building or its owners; 
3. : Isr~gularly placed, o~ fh(!hllil~ing staff by a company that provides building 

engineeriµg, operatfons and maill~e~ance~ or'other building s.ervices to the property. 

1314A.5 j~spector as employee. No.'inspector may approve a certificate of water conservation 
complianc~ for a building where Jhat inspector is an employee or officer of a company that 
performed construction or repaii: work reqll.ired by this chapter. 

~-··· . ~· 

1314A.6 Limitation.: Water conse~ation inspections are intended to enforce the provisions of this 
chapter only, and are'notintended·to determine compli~nce or noncompliance with any other 
portions of this code. "·. '> 

_', 

Add the chapter as follows: 

Chapter 13B 
CONSTRUCTION AND DEMOLITION DEBRIS 

RECOVERY PROGRAM 
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·····································:·····::-:·,·::2, ............ ::::::,;·-·::· ······:··:;:·::::::·:~;·; ............ •.. ":::=·;:;r:·: ........................... ~,· ....... ,, ... ·:··;·::-·:·: .. ., .... .. ................ ,,,,;:,,.,; .. 

SECTION 1301B - TITLE 

This chapter shall be known as the "Construction and Demolition Debris Recovery 
Program." 

SECTION 1302B - RECOVERY OF CONSTRUCTION AND 
DEMOLITION DEBRIS 

Under the requirements set forth herein and in Chap'terl4 of the Environment Code, all 
construction and demolition debris in amounts of one cql.lic. yard,ot greater generated in the course 
of a construction or demolition project must be transfiort~d off thks,itl,' by a registered transporter, 
.unless transported by the owner of the site, and haidJ.ed~ processed and otherwise managed by a 
registered facility for recovery of the materials~·:AlJ'persons. subject to these, requirements, 
including an applicant for any building or demolitio,n permit shall complywiththe requirements 
for construction and demolition debris recovery setforth in Chapter 14 of the-Environment Code. 

. ..·::·,,; . 

'··:. ~~_:-".'.: ·~·.· .. 
:,· ·:· ..... ::' :; 

- .c,.; 1:; · •· ... ·:~;:~·;.;;::,;;.·_· .. :~ ••••• ···'·"·····"·"·"·'·"'"·· "" , • - ·:.l:::::~::C .. 8.:1.:::.:·.:;,;,;: ... ~.::>i:·.;.:::::.::·~·i~ ... :: .: .. T.:.::::·.::.:.:(::,::;.;;;.;·.::.;.~~·:~:::: .. ::.~:·.;::;;;:;..::..:~~t.·.:c:::::.::,;;-; ... : ... • .• 1 ::;~;;;\" .. " .. 

SECTION 1303B - DEFINITIONS. 
. : ... · .... ,. .. \.· 

"Construction and d~molition debri~"shall ni~an building hlaterials and solid waste 
generated from construttj,on'allddemolition. actiyit~es,1Il.~lnd!rig, but 'n~t limited to, fully-cured 
asphalt, concrete, bric~rock, soil, Nmber, gypsum:wallboard; cardboard and other associated 
packaging,.roofing materfal, ceramiftile, carpeting/fixtures, plastic pipe, metals, tree stumps, and 
other vegetative matter resu:lting fro Inland clearillg' and landscaping for construction, 
deconstruction, de.m.olition or land 'developments. Thisterm does not include refuse regulated 
under tJ;i.eJ932.Refuse .C::oJlection artd DisposaIJniti~tive· Ordinance or sections. of the Municipal 
Code tliatfmplement theptovisionsofthat ordillan~e; materials from the public right~of-way; or, 
unless spedfied in Chapter 14 of the Environment Code, materials source separated for reuse or 
recycling. Hazardous waste;;a~Aefined in California Health and Safety Code section 25100 et seq., 
as amended, is' not. Construction a.nd Demolition Debris for purposes of this Chapter. 

"Registered·Transporter" or "Registered Facility" shall mean a person who holds a valid 
registration issued byfhe Director,of the Department of the Environment pursuant to Chapter 14 
of the Environment Cod.e~,"Tratisi}orter" does not include a person that owns and operates only 
vehicles with no more th3.ntWoaxfos and no more than two tires per axle. · 

SECTION 1304B - PERMIT CONDITION . 

The provisions of Chapter 14 of the Environment Code and any approvals or conditions 
imposed in writing by the Department of the Environment are conditions of the permit issued by 
the Department under Section f06A.1, and a violation of Chapter 14 or such approvals or 
conditions shall be deemed non-compliance with the permit 

SECTION 1305B - PERMIT NOTIFICATION 
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....... . ..... -····;··'.:-:~:-·-·~::·:·;···-····,:-;:;;····-·:··-::,········;··-:·: .•...•.•.. ..,.,,.,,,--····:,-·-··-· .. ·:·:··-·-:··:···:··;-·--·,.··--,:·-:.,::·- ........... ·--·---.. --............ ·······:····-·t;"."."'"'."""""'"•~·--··;:;:-;-··~·~-·--, 

Permit application materials shall bear notice of and reference to the above requirements and the 
owner's responsibility for compliance with such requirements. 

Add the chapter as follows: 

Chapter 13C 
[RESERVE:pJ 

-: . ~ ·.; :· . ·;: : 

Note: For Green Building Requirements see the San. Francisco Green, Building Code. 

Add the chapter as follows: 

Chapter'l3D. ,
7

' 

COMMERCIALLIGHTING'EFFICIENCY ' ... , :~ . . . . '· 

O:QDINANCE, 
.. ·. ' :~ .. ,, 

The City and County of S~n l?r~ncisco adoptsfhe folI~:Wi~g'.'tliapJer t3~ for the purpose of 
reducing public demand for electricity and the ~ssociated detrim~nt to the environment of energy 
production and delivery by requiring"commerciai buildings to install or adopt more energy efficient 
lighting measures. 

SECTION 130iD-::TITLE· 

This :chapter shall be known as'th'.e ~'Commercial Lighting Efficiency Ordinance." 
".,:·:··\ • \ ·•.. = .• :· .. , 

···:·•:···:•·:·:····:::::··:···"i'"''; . :";····:···~···: :•·:·:·:··········' 

SECTION 1302~~. PURPQSE 
~-·. ,. ·. 

The purpose of this ·chapter is to reduce public demand for electricity and the associated 
detriment to the environment of energy production and delivery by requiring commercial buildings 
to install or adopt more energy efficient lighting measures. 

SECTION 1303D - SCOPE 

The provisions of this Chapter shall apply to all privately owned non-residential buildings, 
including school facilities, the non-residential portions of mixed-use commercial and residential 
buildings, tourist hotels, and the common areas of residential hotels and multiple-unit residential 
buildings, all as herein defined. 
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EXCEPTIONS: 

The provisions of this Chapter do not apply to: 

1. Residential buildings and residential hotels, except that it shall apply to their 
common areas. 

2. The residential portions of mixed-use commercial and residential buildings, except 
that it shall apply to their common areas. 

SECTION 1304D - DEFINITIONS 

For the purpose of this Chapter, certain ~eims'are defined a~r6nows: 

COMMERCIAL BUILDING is any privatelyowned building that is occupancy group A, B, 
E, F, H, I, L, Mor S as defined in this Code and any tourist hot¢Is, as herein defu;ted. When a 
building is designated for more than o.ne type of occupancy, ~'CQmmercial Building" shall mean 
those spaces within the mixed use buil~hig ~esignated as'A,'B, E, F, H, I, L, M or s or tourist hotel, 
as herein defined. Except for tourist hotelS as herein defined;.~'C:.ommercial Building" shall include 
only the common areas of any R ("residential")occupancy buildings for the common areas of any R 
("residential") occupancy P(),rtions ofmixeduse buildfogs. · 

COMMON AR~.t\-is1 ~J:iy~r~a, space o,rro0,ni·~ii b"uQdW.g t~~t is made available to the 
general public as eithera:client or guest. -, .· 

DIRECTOR is the'J)jrectorJ>fthe Depa.rtilierit of Building Inspection, or his or her designee 

;EJ~q SIGN'S are signs lo~a'ted a~d ill~~ina.ted_1t·s required by the Building Code 
:,_;; ·.- ' - ·i··:,·' -· . -

',:_: .:,-_ ·; ·': . . . '.,. -._ '. -~-./. . 

L~EAR FLUORESCJ):NT LAMP. is a "tube" or "bulb" formed in a straight shape, as 
distinguished from a circular-'of u-shape;•but not including linear specialty lamps such as black 
lights. _, · ·. ·· -

LUMENAmEis an interl~r:or exterior complete lighting unit, including internally or 
externally illuminated signs, co11s~ting of the lamp and the parts designed to distribute the light, to 
protect the lamp, and to connedthe lamp to .the power supply, but not including illuminated 
utilization equipment or exil~igns as defined herein. 

OCCUPANCY SENSOR CONTROL DEVICE is a device that automatically turns off a 
luminaires or series of luminaires not more than 30 minutes after it senses that the area is vacated. 

TOURIST HOTEL is any residential building, or portion thereof, which is occupied as a 
hotel, motel or inn and which has a certificated of use for tourist occupancy, or any portion of a 
residential building which is converted to tourist hotel use pursuant to the Residential Hotel 
Conversion Ordinance (S.F. Administrative Code, Article 41) or other City law. 

UTILIZATION EQUIPMENT is commercial, retail or industrial equipment, including but 
not limited to refrigeration equipment, fully enclosed retail display cases, vending machines, 
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printing equipment or conveyors, which uses 4-foot or 8-foot linear fluorescent lamps as an 
integrated part of such equipment. "Utilization Equipment" shall not include furniture or 
workstations. 

;,,,,,.,,;;,.:• 

SECTION 1305D - COMPLIANCE REQUIREMENTS 

1305D.1 Compliance deadline. No later than December 31, 2011 ("Compliance Deadline"), 
the owner of each building subject to this Chapter shall self-certify that the entire building meets 
the standards specified in this Chapter 13D, and ifthe building.is not certified, the building owner 
shall make such repairs as may be required to conform ~o th{s,(;h~pter. · 

:.,.,,? 

1305D.2 Stay of compliance deadline. The Con}pliance De~dli~e stated in Section 1305D.1 
shall be stayed for up to two years form the date ot~n application forla demolition permit for any 
building subject to this Chapter. If the building'is demolished and a Certjficate of Completion 
issued by the Department before the end of the 'fw:o-year postponement, the requirements of this 
Chapter shall not apply. If the building is not dem'olished after ~he expiration ()ft}Vo year, the 
provisions of this Chapter shall apply",even though thedelJlolitfori permit is till iln~ff~ct or a new 
demolition permit has been issued. · · ··· · 

":.~· ,·' ., -
.-~:::o-:;·:o;-:··;:;·;-··:"·;:: :·•:···;-;-_··;::·~, .. -.,,::::·ro:r.:·,::;:::··;···.:-;-:;~·:,,:···:~::::'.'::;::r····::-;:;r:·=~:-;:·:-,r·::::·:;;~:-;;·:: ,, .... :·:::·.;. ·:· .. ;,-,-;-······ r, .......... ,::·:·:::·::'.".i"'"f''~':-"'.""'C''.:i:·~·!:i:;:_>;: : -::=-:~';''i~'I:'.:~·;·: .. ··;r;:-:-· ··;· .. :··:-·:;:~·;·;··~:·:·•·-;•·:·;:::-

SEC Tl ON 1306D - LlGHTINGCEFFICIENCY MEA~pRES 

1306D.1. Mercury cortt'~ht. The tii:er~ury conte~f~ieach 4-fooiiin'ear fluorescent lamp installed 
after the Compliance DeadliJJ.e in a hui;linaires ina building subject to this Chapter shall not exceed 
5 mg. The mercury content of each 8~foot linear fluo;rescent lamp installed after the Compliance 
Deadline}1(aluPiinajres in a In.iild~ligsubje~t t<? this Ch,apter shall not exceed 10 mg. 

:; ~\, ·;, '-: / 

1306D:2: ;~~ergy efficiency. The l~fup and ball~st system in each l~minaires that utilizes one or 
more 4-fo'ot of8-foot linearfJ.ttorescelJ.t lamps to provide illumination in a building subject to this 
Chapter mU'st meet at least orte oHhe folloWing requirements: 

1. ·The lamp and b:ill~st system emits 81 or more lumens per watt of electricity 
consumed. ··~ ;.... · 

2. Th~'1tilninaires is~~dntrolled by an occupancy sensor control device that does not 
control an area in the bu!Iding of more than 250 square feet. 

3. The lumin~il-es'is. fitted with a lighting efficiency measure approved by the Director 
as equivalent to the measure~jh subsection (1) 'or (2). 

4. The Director fin_ds, based on the facts of the particular building and luminaires, that 
the energy savings from installing lighting efficiency measures meeting the requirements of this 
.Section will be so insignificant over the life of the luminaires that the measure is not cost efficient. 

5. If the owner of a Commercial Building elects to meet the requir.ements of this 
Section 1306D.2 with measures that require permits, such permits shall comply with all other 
applicable requirements of this Code and ~II other applicable state and local laws. 

;").·>.' :;~-.. ;:, .. : .•. '·· ....... -- .,. ··.; ··;~--~·--·.-,.,. .;,:· .... .'.' ·: ... _,, .;~,;-;;;+-· ,,.,· .. ···· ' ... , .. '~:,::c, ··;::.·. ;;;;;· .. 

SECTION 1307D - ENFORCEMENT 
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Any building maintained in violation of this Chapter shall constitute a public nuisance 
under the terms of Section 102A of this Code and such nuisance may be abated pursuant to the 
procedures set forth in Section 102A of this code for unsafe buildings. 

SECTION 1308D - RULES 

The director, after consulting with the Department of the Environment, and in accordance 
with Section 104A.2.l of this Code, shall adopt, and may ame11.d;'r~asonable rules, guidelines and 
forms for implementing the provisions and intent of this C~apt~f;=' 

SECTION 1309D - UNDERTAKING FOR,THE GENERAL WELFARE 

In undertaking the enforcement of this Chapt~r, the City and County of San Francisco is 
assuming an undertaking only to promote the generalwelfare'. ltis not assuming, nor is it imposing 
on its officers and employees, an obligation for breach ofwliickif is liable in money damages to any 
person who claims that such breach proximately caused irljury. ·· 

: ·.; .. , c... . • 

SECTION 1310D -

Nothing in this i:J:iapter shall be interpreted or applied so as to create any power or duty in 
conflict with any federal or state law, or regulation: 

If any'provision or clau$e of thisCh~pter or the application thereof to any person or 
circumstance is'hel<;J. to be uncoiistjtutional or to be otherwise invalid by any court of competent 
jurisdiction, such'invalidity shalln:ot affect other provisious, and clauses of this Chapter are 
declared to be severable. . . . . 

',, '•.' 

v· . 

Chapter 14 
EXTERIOR WALLS 

SECTION 1403 - PERFORMANCE REQUIREMENTS 

1403.8 Add a section as follows: 
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1403.8 Projections and appendages. Provisions shall be made at the outer edge of all projections 
and appendages to .control rainwater backflow under the projection. Ventilation shall be provided 
for all enclosed spaces of exposed soffits, bays and other projections in wood framed construction. 

Where an uncovered balcony or deck with an impervious surface exceeds 200 square feet (18.58 
m2) in area, drainage shall be conveyed directly to a building drain or building sewer or be 
conveyed to an approved alternate location based on approved geotechnical and engineering design . 

.:, 

Chapter l~; 
ROOF ASSEMBLIES-AND ROOFTOP 

STRUCTURES ·• 

1501.1 Addasecondparagraphasfollows.),, · 
·;_;: ·.; 

For qualified historical buiI4illgs or prope~t~~s, see S~~tlen 3409 2ol.6•California Existing Building 
Code, Chapter 12. ' ·· ·· · ·· q ., • " •• • ' • 

' ''·'"·~1':.::\..: .. :·.~.: .. :.::'..~;.:l.-.:,_:: .. ·: ...... ::·:,~:;: .. ::.:":.:::. ·-
•-. :.~_:: --, ~; ... ,_ 

SECTION 1503 - WEATHER PROTECTION 

· . .. :··r) 

' All~torm- or casu~lwater ft~iJi roof are~s ivhich total more than 200 square feet (l8.58 m2) 
shall drailr9r,be conveyed directly to th~.building drain or storm drain or to an approved alternate 
location based:cm approved geotechnical ~nd .engineering design. Such drainage shall not be 
directed to flow.'onto adjacent property or over public sidewalks. Building projections not 
exceeding 12 inches{305 mm) injvf(J.th are exempt from drainage requirements without area 
limitations. ·· · · · .· ' 

SECTION 1505 - FIRE:CLASSIFICATION 
...... ,.1,,·--~'-· 

1505.l Revise the first sentence as follows: 

1505.1 General. Roof assemblies shall be divided into the classes defined below. Class A or B aOO-G 
roof assemblies and roof coverings required to be listed by this section shall be tested in accordance with 
ASTM E 108 or UL 790. 

15 05.1 Add the following at the end of the first paragraph: 

Class B or better roof coverings shall be used on all buildings. 

15 05.1 Add the following second exception: 
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2. Detached accessory structures with a roof of less than 200 square feet (18.58 m2) may have 
roof coverings of Class A, B or C. · 

Table 1505.1 Revise the table as follows: 

TABLE 1505.1 - MINIMUM ROOF COVERING CLASSIFICATION FOR TYPES OF 
CONSTRUCTION 

·' ,,. '..:'!'..:;·:···-'·'·· -· - . . . ' -~::,:,.:::.:~~ -~;·:·.:,:::::·;:·.:;~-~.:,::.;· •. :::.-.;:.:.l..,.;:Z::i::.~:-.:~::::.:,::.::.:.:· : 

SECTION 1507 - REQUIREMENTS FOR,:,"ROOF CQY.~RINGS 

15 07. 8 Add the following sentence at the end of th~'pqragraph: 

Untreated wood shingles shall not be permitted. 

1S07.9 Add the following sentence at thee~dofthe paragraph? ... , 

Untreated wood shakes shall not be penajtted. ·· ... · 
---,~ 

· .. - ' , ~, .. · 

sEcTio:Ni5io.~Rodi?fop sTRiicTukEs , ...... _..7 

•• 

. ,_,.. . -~ -'~;-.!: -~~_,' 

1510.2.2 Add the following ~entence ~fthe end of thiss~ction: 

Penthouses shaUbe:of a siz~ rii Ia.J"g~~th~n themi~imum clearances required for the mechanical 
equipment'to.6e·inst~Ued or no larger thali theVerticaf~haft opening in the roof . 

• :.· ."-·'i .. _/·· . --· -·-: . . ·::,;; -·:·. '"' 

... . ..... 

1510.10 Adti the following section: . . '. 

'·",; .'·. ·:.:.· ·.;, . . . 

1510.10 Occ~pied Roof decks. ''May be constructed of wood when the following conditions are met: 
.···.: ·. . .. · . 

1. Th~;o.~,c~pied roof~eck is less than 500 square feet (46.45 m2) in area. 

2. The deck b~ai:d~ ~re spaced not greater than 1/8 inch (3.2 mm) apart.. 

3. Any open spaC'e around the perimeter between the deck and the roof surface shall be 
enclosed to within 1 inch (25.4 mm) of the roof surface. 

4. The decking is constructed of fire-retardant- treated wood approved for exterior 
use, or 2-inch (50.8 mm) nominal all heart redwood. Guardrails and fences may be constructed of 
any material permitted by this code. 

5. The deck is installed on top of a Class A or B fire-resistive roof assembly. The deck 
shali not be considered part of such roof assembly. 

6. Building C0ustrueti0n Type 3, 4, 5 
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Chapter 16 
STRUCTURAL DESIGN 

[Editor's Note: 2013 SFBC Chapter 16B, 16C and 16D Amendments Jlave been relocated to the San 
Francisco Existing Building Code.] 

. .L;_::·.·:,-:::· •• ::..:' --' -·· ' -·· ··.;:-_:,;~;;;:.;· ~:;·_;;,.I..:,;.;;:;:·,~ . .;.::.:.~~:.:::::: ""·'·····-·"······- ;:;:r.:,·:,.::.(;.;'..:.::~ .. : ...... :·o·: · 

SECTION 1604 - GENERAL DESIGN J.U;QUIREMENTS 
,,.•:;,-"'"! .. ,__,, .!, 

. :'t ' 

1604.11 Add the following section: 

1604.11 Earthquake Recording Instrumentation.Thepty an<_! Qmnty of S~n Francisco adopts 
Appendix L. ·-. /. ',. · -·· 

SECTION 1607-LIVE 

TABLE 1607.1-MINIMU~ UNIFORMLY DISTRIBUTED LrVE°LOADS AND 
CONCENTRATEDLIVELOADS - ".: .. 

Table 1607.1 Add the foll~wingfootno~e o to Occup~ncy or Use 29, Sidewalks and Driveways 
'i - . 

o Driveway~ subject to vehicle''.1~adtl1g·siiaU b~ d()signed in accordance wi~h the American 
Associatio'n. ofSt~.te Highwaya){d Transpodation Officials (AASHTO) HS-20 Standard 
Sp~cification for Highvvays and Bt:idges. Sidewalks subject to vehicle loading shall be designed 
for aJ!O!J.Centrated load on0,000 poµildS placed upon any space 2% feet (762 mm) square, 
wherever this ioad upona'n otherWise unloaded sidewalk would produce stresses greater than 
those caused by the uniform Ioitd of iso psf required therefor. 

·.., -... . .... ·. .. 

\_-__ .. - -~·.:...i 

. , . Chapter 16A 
STRUCTURAL DESIGN 

No San Francisco Building Code Amendments 

Chapter 17 
SPECIAL INSPECTIONS AND TESTS 
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···········.,:·:-··.,, ................... : .. ;;·,·· ............ :·. 

SECTION 1704 - SPECIAL INSPECTIONS AND TESTS, CONTRACTOR 
RESPONSIBILITY AND STRUCTURAL OBSERVATION 

. 1704.2 Replace Exception 2 as follows: 

2. Unless otherwise required by the building official, special inspections are not required for Group U 
occupancies that are accessory to a residential occupancy including ,but not limited to, those listed in 
Section 312.l. · . · 

The special inspections and verifications for foundationctmcrete, other than cast-in-place 
drilled piles or caissons, are not required for occupancies in Groµp ·R-3 and occupancies in Group 
U that are accessory to a residential occupancy, but not limit~~- to?: those listed in Section 312.1. 

This exception shall not apply to foundations.serv~g,as 'fi~aining walls of soil over 5 feet 
(1829 mm) in height measured from the base of the foupdation, or tlie structural design of the 
footing based on a specified compressive strengtJ!,f<, greater than 2,500poµnds per square inch 
(psi) (17.2 MPa), regardless of the compressive'st~ength specified in the co~~ti;uction documents or 
used in the footing construction. 

.. .,., .. .,--.. :-·;·:···==~· .. ··::·· ·· ...................... ,, ..... ,,,.,;:;_=;:;;:;~:_•:·1:=;:::7·;::··:::-······ 

1705.1.1. Add item 4 as follows: 

. . 
·.i:oc ::.~, 

· .. ~:, 

............ ,,: .... -
,_ .... ,. ·-'~ 

4. Work which, in the opinion ofth~J)irecto;~involves u~1is#alhazards or conditions such as 
underpinning, shoring, removatof hazardo'U:s materials:m1d .new co1istruction methods not covered 
by this code. ., · ,, '.: 

1705.4.3 Add the followirigsection: 

1705.4.3 Exterior facing. Special iqsped:ion is required during fastening of all exterior veneer and 
ornamen!a#onf~cil,i'g u~its constructed ofcolf¢rete, m~~onry, stone or similar materials, and all 
curtai:q wails weighing111ore than'15 pounds persquai'e foot (73.23 kg/m2

) of wall. 
EXCE~TIONS: . .. , . . . .... ',, 

: . '· . 

1. Vene~~~:weighing les~,t~~n 5 poundsper square foot (24.46 kg/m2) located less than 15 feet 
(4.57 m)'above grade. ' ' ,• 

. . 

2. Anchored ven~~rJocated'le~s than 10 feet (3.048 m) above grade. 

1705.4.4 Add the follow~~gsect]~-ti:· 

1705.4.4 Retrofit of unreinforced masonry bearing wall buildings. Special inspection is. required: 

1 During the testing of mortar quality and performance of masonry shear tests in accordance 
with SFEBC Section 414B when required by SFEBC Sections 406B.3.3 and 407B.2. 

2 During repointing operations in accordance with SFEBC Section 416B when required by 
SFEBC Sections 406B.3.3.7 and 407B.1. 

3 During the installation of new shear bolts when required by the exception to SFEBC Section 
407B.4. 

4 Prior to the. placement of the bolt and grout or adhesive for embedded bolts as required by 
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SFEBC Section 407B.4. 

5 During the prequalification tests in accordance with SFEBC Section 415B.3 as permitted by 
Footnote 8 to SFEBC Table 4B-E. 

1705.5.4 Add the following sectfrm: 

1705.5.4 Shear walls and floor systems used as shear diaphragms. All connections, including 
nailing, tiedowns, framing clips, bolts and straps, for those parts of~ lateral force resisting system 
utilizing the following components: ' · 

·,t 

· 1 Plywood diaphragms, ~here shear values exceed.2/Jthevalues in Tables 2306.3.1 and 
2306.3.2. "t 

2 Double sheathed shear walls, in all cases .. 
. . l. ~- . _·· ·- .... 

3 Plywood shear walls, wherever nailing or hardware are not visible to, the district inspector 
at the time of cover-up inspection. ·· · · ·· · · 

If nailing is not visible totheiJ!spector at the ca~l~~ inspection, or ifthe~pecial inspector 
has not inspected the work prior~fothe concealment, all work concealing such nailing shall 
be removed in order to permit a cop}I>1eteJnspection: . 

··_,_ 

4 Gypsum wallboard shejlrwalls wh~r~ sh ea~ val~e~ exceed one.,. half of the values permitted 
by Footnote a of 'l'ab-~2306.4.5. . . ' ·; ·. 

L .. 

5 Fiberboard she~~alls wher~' shear val~es'exceed one~h~If bf the values in Table 2306.4.4. 
···-. ·,_· ., . .: .• -· 

6 Particle-board di~ph[agms; ~~ereshear ~afaes exceed one-half of the values in Table 
2306.4.3'/ .. ~ ·-; - -1_· . ' ' . 

1705.19 A2ld the following s~cdbn: 
.. ' ·.: .. 1, -

1705.19 Demolition. Demolition·o~buildings;~ore than two stories or 25 feet (7.62 m) in height. See 
Section 3303 for clem.,oFtion requirements. 

--! ,:·/'j 

EXCEPTION: Type Vh:llilding~:· / 
., -- . ·-.. t __ . : : .. : ~ 

1705.20 Add the following;e&~~bn.: 
1705.20 Bolts Installed in Existing Masonry or Concrete. Except for through bolts with plate 
washers conforming to SFEBC Table 4B-E, bolts that are newly installed in existing masonry or 
concrete shall be tested in accordance with SFEBC Section 415B. The number and type of tests 
·required shall be the same as required by SFEBC Section 407B. 

1705.21 Add the following section: 

1705.21 Construction subject to the Slope Protection Act, created by Secti.on 106A.4,1.4; or 
construction of a new building or structure, or alterations that involve a substantial increase in the 
envelope.of an existing building or structure within the Edgehill Mountain Slope Protection Area, 
created by Building Code Section 106A.4.1.2, or the Northwest Mt. Sutro Slope Protection Area, 
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created by Building Code Section 106A.4.1.3; provided, however, that, until the special inspection 
reports required by Building Code Section 1704.2.4 are submitted to and approved by the 
Department, the phase of construction subsequent to the phase or element for which the report was 
completed cannot commence. 

1705.22 Add the following section: 

1705.22 Crane Safety. No owner or other person shall operate, authorize or permit the operation 
of a tower crane on a high-rise building structure until a signed Crane Site Safety Plan, Submittal 
Form and Crane Safety Compliance Agreement have been accep(Cd by the Building Official. 

'·· !"" .. : v 

Chapter 111\: 
SPECIAL INSPECTIONS AND TESTS 

No San Francisco Building Code Amendme~t.s 
'*"""• 

,··:c:;qapter;is,~:_i.'v' 
SOILS AND-.FOUNDA.TIONS 

No San Francisc,o~Ifriildi~g (:odeA:Z~ndments:· 

. . , Chapi~r 18A '· 
\..SOILS:;AND,FOUNDATIONS 

·~: . 

No" St;n Francisco Building cod.e A.mendmeiits 

Ch.apter 19 
CONCRETE 

No San Francisco Building Code Amendments 

Chapter 19A 
CONCRETE 

No San Francisco Building Code Amendments 
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Chapter 20 
ALUMINUM 

No San Francisco Building Code Amendments 

Chapter 21 
MASONRY , 

No San Francisco Building Code Amendmen:Js. 
,< • •.•. 

Chap't~r 21A 
MASO:Nl~Y 
··~ - ... ; 

No San Francisco Building Co!ie"4,~~~d111f!nts 

Chapter:22 .... . 
STEltE · .. . 

No San Frwicisco Building<Qode_Amen.dments > 
..::; ·... .. ' ;····,; ·. : ·. -.· ': ·-· ·:; 

·>, ;_Chapf~r 22A 
.. ,. STEEL 

No San Frarldsco Building;(;ode Amendments 
' ;·:.: ;;;:: 

Chapter 23 
WOOD 

· .. · ·····~ ' 

7:;:::=:;:=~--, ._ -·····-·· .. _, ----:-;T;n:_•:.:=;=;:···-·------.. -····------·--····-··-··- ······· .. ·-···-···--·-········-······-·-·····--·-·-·-·;;;m··.-·:«=·=;=r .. --7::;=~;:.;·::,;;;;=:;:;:;·· ;,,:=.~:::··;::::_7;c:'Ii':":.;:;·;:;:;:::;:;:r::;;:-:.:.=t.::1_-ry;:·;::":·;:;:::'.''"';:·::.::::·.;.-;:~::;·;-:-:;:;:r;;:·.:;:;;;;::1.:;::_ :;;=.1-:;::;;:;51;:•0:;-::;:: ·:···::·::::;~~ 

SECTION 2304 - GENERAL CONSTRUCTION REQUIREMENTS 

23 04.12.1. 5 Add the following second paragraph: 

Walls not accessible for maintenance shall have exterior covering of siding or plywood that are 
either treated wood or wood of natural resistance to decay. Plywood shall be exterior type, C-C 
Grade minimum, and not less than 1/2-inch (12.7 mm) thickness unless applied over sheathing. 
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Plywood manufactured with redwood or cedar faces but with inner plys of other species 
conforming to DOC Standard PSl-95 may be used, provided the exposed outer face is plugged and 
not grooved or patterned. 

2304.12.3.2 Add the following section: 

2304.12.3.2 Wood structural members. Wood structural members that support moisture permeable 
floors or roofs that are exposed to the weather, such as concrete or masonry slabs, shall be of naturally 
durable or preservative-treated wood unless separated from such floors oi: roofs by an impervious 
moisture barrier extending up the walls not less than 4 inches (10~.6 mm) or shall otherwise be 
adequately flashed and counter flashed. ·· · 

··~: . ' . 

Regardless of finish flooring type or structural materi~ls, the ~opd sub-floor of toilet rooms and 
bathrooms shall be protected by a waterproofniembrane. Where 'a§ingle ply sheet membrane is 
used, all adhesives shall be ofa waterproof type ancisliall be applied'sc»a~ to form a full unbroken 
coat between the backing and the membrane b_eing ~pplied. All seams ~rid joints shall be 
thoroughly sealed. , · ··· .·. · · . · 

Exception: Interior floors in Group R, Division 30cc~p3ri.cies. 

2304.12.2.3 Add the following 2"a para'b-apl1;with,exception: a~d,ya paragraph: 
. . .. -1 

... 

Weather-exposed stairways constructed,'with c~~~~ete;masonry,brick, tile or terrazzo shall be 
supported on hot-dipped g~lv~nized steel o~ •reinforced E?~cr~te string~rs. 

EXCEPTIO~:: .'lii'Gro~~ ii,·pivision 3 ~cc~~ailcie~,-,wo?d. co~struction on masonry or 
concrete found~tfons may be used as suppoi,ts, and the area under the stair shall be 
ventilated in compli~n~e with2304.12.7. < 

Weat~er:.eiposed '.stairs of ptecast ~o~~~ete.'or; met~1·pan treads may be supported on wood 
stringers;_ provided the entire stairway is expos'ed ~#d the treads are connected to the stringers by 
hot-dipped galvanized steetor other approved corrosion-resistant fasteners. 

;· ·~_.: .. ·l 

"c:.: .... 

<, 

.. Chapter 24 
GLASS AND GLAZING 

SECTION 2405 - SLOPED GLAZING AND SKYLIGHTS 

2405.3 revise this exception as follows: 

3. Any glazing material, including annealed glass, is permitted to be installed without screens in the 
sloped glazing systems of commercial or detached noncombustible green houses used exclusively for 
growing plants and not open to the public, provided that the height of the greenhouse at the ridge does not 
exceed 30 feet (9144 mm) above grade except that for R-3 occupancies and townhouses, the 
greenhouse height at the ridge does not exceed 20 feet (6096 mm) above grade. [CRC R308.6.6}_ 
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·Chapter 25 
GYPSUM BOARD, GYPSUM PANEL PRODUCTS 

AND PLASTER 

No San Francisco Building Code Amendments 

Chapter 26,,·· 
PLASTIC· . 

• . .•. ···· .. ·•;·····--··;·······•;·;·;c;: .. "•;;·•·;·:·;••.:·;·; .. •·c·;····:··:·:·•;-;:-c• ... :•:·:·:-.. ··:-:·. .•.. . . • •...••.........• •::.•c:··:c·;;·c::··:·cc:::"··:::::··;··:: .. ;;· .... ··;·;··;···; .. ·:·-;•···::•::::•:···:·":•:·::· .·;;, .. ::::: .. •:·:•;-.c··:•--;c• .. , .. , .... ., .. 

SECTION 2603 - FOAM PLASTIC INSULATION 

2603.3 Revise the first sentence of ExcJ;}ion3, as follows: 

3. Foam plastic insulation that is part:'6f a' Class A,or B-er-G;i toof-covering assembly provided the 
assembly with the foam plastic insulation satµ;factorily passes FM 4 450 NFPA 276 or UL 1256. 

"•; ~ - ·• 

2603.4.1.5. Revise this.s.e~ti9nas]ollmys: 
:_. :" 

·: ·' - . 

2603 .4.1.5 Roofing. F6ariiplastic inSulation under ai-o6f assembly or roof covering that is installed in 
accordance with the code and the manufacturer's instructions shall be separated from the interior of the 
building byw()od structural paneLsfa~athlng1iot)ess than 0,47 inch (l 1.9mm) in thickness bonded with 
exterior gl.ue; and id~ntified as Exposure 1 with edges s\lpported by blocking, tongue-and-groove joints 
or other approved type of edge supporf, or an equivalent material. A thermal barrier is not required for 
foam pfastic insulation that 'is a.part o:f <i. Cla,ss A, or B~, roof- covering assembly, provided the 
assembly wit~ t:he foam plastic insulatiori'sq.tisfactorily passes FM 4 4 50 NFP A 276 or UL 1256 

- ~' ·,--_ "i 

2603.6 Roofing. Foali1pla,stic ill.s~l~tion meeting the requirements of Sections 2603.2, 2603.3 and 
2603.4 shall be permitted a$ apaitof aroof~covering assembly, provided the assembly with the foam 
plastic insulation is a Class A, orB er-G, roofing assembly where tested in accordance with ASTM E 108 
or UL 790. ., 

Chapter 27 
ELECTRICAL 

No San Francisco Building Code Amendments 
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Chapter 28 
MECHANICAL SYSTEMS 

No San Francisco Building Code Amendments 

Chapter 29 
PLUMBING SYSTEMS 

No San Francisco Building Code Amendments , 

•••"::: .. ;: ... ::.;;,::;:;,;::~:::.~.:::. :•:._ ::•:,:.::::".~--:• ,., ... ."• • • ··::.:~;::;::::~:;::~::::::~rr:[~;:;.::~~l::;:1:.,,.;_,_"00000..!o-"-H•""···-·····' 

SECTION 2902 1'flNil\iIU1\4 PLUl\lfl{IN"C FIXTURES 

2902.1 1\llinimum plumbing IIxtures. ,,F()r new eonstiudi()B aB:ti ehanges of oee~paney. plumbing 
fixtures shall be provided for the typ'~'of oeeupaney and in' the minimum number Shown in Table 
2902.1. The minimum number of fritures sh0:WB; in Table 2902.1 is assumed to be based OB 50 
pereent male and 50 pereent female. 

Exeeption: Where eireumstan;ees dietate th~. a diffurentratio is iie(ided, the adjustment shall be 
approved by the BuildiligQffieilll. , ,· · ,,, · '' 

The minimum numbe'.F ~,f plumbinl fixtures requi~e~·to serve ~xisting oeeupaneies ,shall be.the , 
number of fixtures requiret:I 11t the tiine of originaleo,,nstruetion or at the time of work previously 
performed und~r p~operly issued perffiits. · 

/ .. d~inldag fuu~tlliH ne~d ~'.ot be p~ovid:ecJ.in;a d'rinking or dining establishment. 

2902.2 Sa~itary faeilities: }taeh building shall be ~i~vided with sanitary faeilities, ineludiag 
provisions.for ll:eeessibility. , .. ··· · · · 

2902.3 2\eeess~lJ~ity fer persons"1if:h disabilihes. Where faeilities for persons with disabilities are 
required, Chapter11A or 11B ofthe California Building Code shall be used. 

, .~: ··. -~.. . .... 

2902.4 Separate faeilitie~'. Sepa~~i faeilities shall be provid,ed for eaeh sex . 
. '· ·. "/ 

Exeeptions: 

1. Ia struetures or tenant spaees with a total oeeupant load, ineluding both employees 
and eustomers, of 15 or less. 

2. In groups B, F, H, M, and 8 oeeupaneies, where there are four or fewer employees. 

Tf..BLE 2902.1 MINIMU!\4 PLUMBING FIXTURES 

TABLE 2902.1 :MINIMUM PWMBING FIXTURES~ 
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TYPE OF BUILDING OR I WA±ER cLoSETss I LAVi" .. TORIEss Bi.4 .. THTUB OR I 
I 

OCCUPi" .. NCY4 (Fixtures per person) (Fixtures per person) SHOWER 
1 

. . (Fixtures per person) 

I 'I Male I Female 'I Male I Female 'I I 
For the oeeupaneies listed below, use 30 square feet (2.78 ml) per oeeupant for the minimum number of 

plumbing fixtures. 

,._______.._______.____.____.____.____._____~,, 

·; -
. ' 

Chapter-JO 
ELEVATORS AND co:NVEYINGSYSTEMS 

3010 Add the following section: -. - ., 
"·'.,,,.:·: .. --- . ., ., ... -.~·-- '. -- . 

SECTION 3010 - PRIVATE RESIDENCE ELEVATORS 
•• •,o ...... :.·.'; • ... ·~ • ,: ~~ ·;, 

3010.1 PRIVATE RESIDENCE TYPE EL~VATORis .a power passenger elevator which is limited 
in size, capacity, rise and speed ~µd is installe{IJn a pr,iva'te residence'or in a multiple dwelling as a 
means of access to a privat,e resitie11ce. · ''. ·. ·, · · · . . · ·· · 

3010.2 Construction .. T~·e.construction and installati~n of privat~·;resid~nce elevators, 
dumbwaiters, and privateres\denc~·spe~ial access lifts shall comply with ANSI/ASME 17.1-2013. 

'·_,_ .· 

[Note: Forptheitlt~D.-private 'resid~~c~~leva
1

t()rs;du~~waiters, and private residence special 
access.Jifts; see Title 8, c'aijrornia Code ofRegufations, California Elevator Safety Regulations.] 

. ·, .. , ... ·-

" · \, . ·C_bapter 31 
SPECIAL CONSTRUCTION 

- ' :_· -,~: 
'< - . 

''··'''''' ""·'·'·'·"-''"'' -'·''·'·"''·''" .,,,cc: .. ,;c;;,,,,,_,,_;.o.;, '. . ·

1

: :;: \;:;"''"'"'·::·· .,; .• ,. '''·"""'. ·.lee:.;.:.;.' ···· 

.SECTION 3103 - TElVIPORARY STRUCTURES 
. . 

3103.1.1 Add this sentence to the end of the paragraph. 

See Section 106A.1.7 for permit requirements. 

SECTION 3107 - SIGNS 

Replace this section with the following sections: 
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3107.1 General. Except as otherwise provided herein, all signs placed upon or attached to any 
building, structure or property shall comply with this chapter and shall be installed under a valid 
sign permit. 

The electrical portion of the sign shall be constructed in accordance with the requirements 
of the Electrical Code, and an electrical permit shall be obtained in accordance with that code. 

Plans shall be filed with the application for a permit for any sign. When required, · 
computations shall be provided. 

3107.1.1 Exempt signs. The following signs are exempt from the i;;equirements of this code: 
1. Signs painted on structures. However, such signs1~1ist comply with the San· 

Francisco Planning Code, and an application shall be filed w~th the Department. 
2. Bulletin boards for public, charitable or religious institutions, when such boards are 

located on the premises of said institutions. \, , , "' { 
3. Real estate signs advertising the sale,rtmtalor lease··ofthe premises on which they 

are maintained, which do not exceed 15 square feet (i.39 m2) in size, ~rid which are mounted flush 
to the building. . ... ;·· ·. ·,· . ·.,·. 

4. Professional occupation signs denoting only the name and pfofession of an occupant 
in a commercial buildiQ.g, public institutional building or dwelIµig house, and not exceeding 3 
square feet (0.278 m2) in area for each occupant. . . ,,. , ' ... 

3107.1.2 Prohibitions. The following p;ohttiitions apply tosi~~~: 
1. No signs shall be erected; rel~cated or maintailied so as to block any exits ~r 

required windows.No sign shall be attached; to a ~ta#dpipe, gutter drain, stairway or fire escape, or 
interfere with the function or'Operation of all.y standpipe orfire escape' No roof sign shall be 
located within 6 feet q~82~·m}of~ standpipe outlet.. '., .: <> .. , ·.···· 

2. No si@, shall be ill.creased in siz~;aJt~red in shap(!or changed by the addition of 
other signs or advertising µiatter not specifically allowed by the provisions of this code and the San 
Francisco Planning Code. . . · . 

3. ,· ,,,,' .l'To wall signshall 'extelid across or iii. ffont of any window or other exterior opening 
located al;>oye the fi.f$tstory of a building, eiceplas approved by the Building Official . 

• 4.'.·; No wallsign erected, on, a wall adjacent to and facing a street, public space or yard 
shall proJ~ct above the parap~t walls. ·· 

EXCEPTIONS: 
1. oµ abuilding lo~at~d on a corner lot, a wall sign may project a maximum of7 feet 

(2.134 m) above tJie,i,'oofline on ortly one street. 
2. On anyJrontag~; ~igns not more than 10 feet (3.048 m) long for any 40-foot (12.19 

m) frontage and occupyirig no hiore than 25 percent of the lot frontage may project a maximum of 
7 feet (2.134 m) above the ro~fline. 

3107.1.3 Permit number on sign. Every sign shall have the permit number clearly painted and 
maintained on its face or edge, and of such size and location as to be legible from the sidewalk level, 
ground level or an easily accessible location. Electric signs may have an approved metal tag 
attached to them instead of painted characters. 

3107.1.4 Revocable permits. The permit for any sign over public property may be revoked. A 
permit granted under Chapter lA and this chapter for a sign over public property shall not be 
construed to create any perpetual right but is a revocable license which may be terminated by 
revocation by the Board of Supervisors. 
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3107.1.5 Existing signs. This chapter shall not render unlawful the existence or maintenance of any 
sign erected or maintained by a lawful permit issued prior to the adoption of this ordinance. 
EXCEPTION: Signs for which lawful permits were issued and which, due to a sidewalk narrowing 
or street widening project, no longer conform to the requirements of Section 3107.3 shall be altered 
to conform not later than 90 days following completion of such project. 

3107.2 Definitions. For the purposes of this chapter, certain terms are defined as follows: 
APPROVED PLASTIC is a plastic material found to be suitable functionally for the purpose for 
which it is intended and which complies with the requirements of Chapter 26. For outdoor signs, 
the approval of the plastic shall be based upon considerations of;flaine spread value only. For 
indoor signs, the approval shall be based upon flame spread and,smoke density values. 
AREA OF A SIGN is that area of exposed vertical surface :vfhi~hjs included within a rectangle 
enclosing all the features of the sign. In cases of an irregulai: sign, it is the sum of the areas of the 

enclosing rectangles estimated to the nearest 5 squa:re feet (0.465 m~):' 1 ' 

BUSINESS SIGN is a sign which directs attentiont,o a'business, comriu;idity, service, industry or 
other activity which is sold, offered or conducted on the premises upon w\lich such sign is located, 
or to which it is affixed. ,. '.· ···· ·· · 

SIGN is any structure, part thereof, or device or inscription which is located up611, attached to or 
pa~nted, projected or represented on !Jie exterior of any builciitlg or structure, inclm~ing an awning, 
canopy, marquee or similar appenda'g~; or ?ffixed to th~ gla~s,on the outside or inside of a window 
so as to be seen from the outside of the bnildirig, and whicirdiSplays or includes any numeral, letter, 
word, model, banner, emblem, insignia~ syrµbol, deyice, light, t~ademark or other representation 
used as, or in the nature of, an announcement, advertisement or designation by or Qf any person, 
firm, group, organization, place; commodity; product, 'service, busines~, profession, enterprise or 
industry. A sign includes the'support, upright~ andJra:D!~w6r!lof~he'display . 

. .... , ··' ·: '···:· . . • . ·. "t· 

3107.3 Height, projection; and loc~fi611. . .. 
Height, projection and locat(()ri of all signs shall be as specified in Article 6 of the San 

Francisco flanriiiig,Code. No sign_ s~an project past th~ curb line of any street, alley or public way. 
'J.'he minimmn yertical clearance of sigJJ,s over public sidewalks shall be' 10 feet (3.048 m ). 

Additi(>naJly, signs or poJ:'fi()ns withint~e outer"one~)hird of a sidewalk shall have 12-foot (3.658 m) 
clearance~ and when within 2 feet (0.61 m) of the cu'rbline shall have 14-foot ( 4.267 m) clearance. 

Ro()fsigns shall be noUess than 5 feet (1.524 m) above the roof. Supports shall be spaced at 
least 6 feet (1.S2tm,) apart. . 

3107.4 Design. . ... , 
The design shall.inake 51llo"'ances for the effects of corrosion and lack of maintenance. 
No anchor or supp<il'.(ofany sign shall be connected to, or suspended by, an unbraced 

parapet wall, unless such walfis'designed in accordance with the requirements for parapet walls 
specified in Chapter 16. · ' 

Fasteners and braces shall be of noncombustible construction, except that stringers for 
attachment of roof signs may be of 6-inch (152.4 mm) minimum dimension redwood or approved 
preservative-treated lumber. 

3107.5 Construction. 

3107.5.1 General. All signs shall be constructed of noncombustible materials except that approved 
plastics may be used in sign facings as described in Section 3107.5.2. All ferrous metal and all 
fastenings used in construdion or installation, excluding stainless steel, shall be hot-dipped 
galvanized, porcelain-enameled or otherwise protected in an approved manner against corrosion. 
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Aluminum may only be used for minor internal members, such as stiffeners and closures, 
and for sign faces and nonstructural trim. The minimum thickness shall be 0.0299 inch (0. 76 mm). 

Steel shapes or plates used for primary support shall be not less than 3/16 inch (4.76 mm) in 
thickness. Sheet metal formed integrally with the sign face or used as cabinet cover shall be not less 
than 0.0239 inch (24 gauge). Secondary support members not formed integrally with the design fac~ 
shall be not less than 0.1046 (12 gauge) inch. 

The minimum material thickness requirements in this section pertain to the base metal 
before application of protective covering and need not apply to signs located inside a building. 

3107.5.2 Plastics. Where plastics are included in a sign, the application to install a sign shall set 
forth the manufacturer's trade name, or the common name ofth,e'plastic material to be used in the 
sign, thickness of plastic, aspect ratio, corrugation type, ifany, a11d span. The plastic employed in 
the signs shall be identified as set forth in Chapter 26 with the iitaliufacturer's trade name, or with 
the common name of the plastic material. ', · · '':. 

Plastic sign facing shall conform to the provisions of this sectio11;Plastic sign faces, formed 
or flat, letters and decorations shall be of suffo;:iendhickness or so fornied<or supported that they 
will withstand all loads required by this code. ·· · • · ··· . · 

Plastic facing shall be mounted in a metal frame. Pro pet provision shall be made for the 
difference in thermal expansion betwee.n plastic menibers and the frame. . . 

~ . ' ···-

3107.5.3 Electric plastic signs. Every~l~~k.ics,ign containfag,:ipproved plastics shall comply with 
the minimum requirements set forth in''tlt.e Standard for EleCtfl~ Signs, UL No. 48. The attachment 
of Underwriters Laboratories label, or othe1; approved laboratory per the Electrical Code, shall be 
sufficient proof that a sigIJ, h~s complied wi.ili the requiremtrnts of the Jj:lectrical Code. 

~·. 

3107.5.4 Wood-faced signs. Proj~ctlng signs witbwoodfacing or)acking are permitted on any 
building. ····.··.•· ' -, ' • ( ·. ' 

Plywood used for signs shaJJ.be,exterior grade and not less than 5/8-inch (15.88 mm) 
thickness. Lumber shaJl be il~t1(!ss'tl:J.anl-:inch (25~4 mill) nominal and shall be finished to provide 
a weather-.iesistall.tfinish. · ' · · . ' ' 

;. :_:''.._;··::: ·' ···:·.· ... 

3107.6' ·QF01md signs. 
t\.'• 

3107.6.1 ~;ight The maxim~ip. heigh~~f a ground sign constructed with wood supports shall be 
30 feet (9.14 m);' as llleasured fr~m'the top of the sign to the sidewalk in front of the sign or the 
existing ground uiicfer the sign, wh)chever is higher. 

''\ .... :··· "' .·· ">i 

3107.6.2 Design and con~truction; '•The design and construction of wood signs shall comply with 
Chapters 16 and 23 of this ~9d~. An wood within 12 inches of the ground shall be pressure-treated 
wood. 

3107.7 Removal of business signs. It shall be unlawful for any person to allow any business sign to 
remain posted more than 180 days after the activity for which the business sign has been posted has 
ceased operation on the premises if such person (1) owns, leases or rents the property on which the 
sign is posted, or (2) owns or operates such business, service, industry or other activity. 

SECTION 3112 - WOODBURNING APPLIANCES 

3112 Add a section as follows 
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3112.1 Woodburning appliances. All woodburning appliances installed in new buildings or 
woodburning appliances being added, reconstructed or replaced in existing buildings shall comply 
with this section. 
Gas fireplaces shall be exempt from the requirements of this section. However, the conversion of a 
gas fireplace to burn wood shall constitute the installation of a woodburning appliance and shall be 
subject to the requirements of this section. 

3112.2 Definitions. The definitions set forth in this section shall govern the application and 
interpretation of this section. . . , . 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT means the air quality agency for 
the San Francisco Bay Area established pursuant to Califon1fa Health and Safety Code Section 
40200. . ... · 

EPA means the United States Environmental Pr~tection Agency. 
EPA CERTIFIED WOOD HEATER meansin1y wood heatertliat meets the standards in 

Title 40, Part 60, Subpart AAA, Code of Federal Regulations in effec{afthe time of installation and 
is certified and labeled pursuant to those regulations. . 

F:IREPLACE means any permanently installed masonry or factory:.built appliance that 
burns wood, except a pellet-fueled wood heater, designed to be,:ifsed with an ai'r-:to-fuel ratio greater 

. • ., ···) ·c, 

than or equal to 35 to one. . . . .. ·. ·· ' . 
GARBAGE means all solid, sept'i~olid and liquid JJ:iste~'generated from residential, 

commercial and industrial sources, inclu<Jingtrash, refuse, rubbish, industrial wastes, asphaltic 
products, manure, vegetable or animai'soJidS ~rtd'semisolid whstes, and other discarded solid and 
semisolid wastes. . , ,, · : .. ·· .·· ...•. 

GAS FIREPLACE 1Ileans any device designed to'bqrn natur~l.gas in a manner that 
simulates the appearance of3':woqdburning fireplace; , . . . < > . · 

PAINTS means all exterior' and interior house and trim paints, enamels, varnishes, 
lacquers, stains, primer~; sealers, undercoatings;·r~of coatings, wood preservatives, shellacs, and 
other paints or paint-like products'. , ·.···.·· .. · , .. 

PAINTSOLYENTS meansall 1;>1-iginal solvents, sold or used to thin paints or to clean up 
painting eqtiip'ni~nf,,:· ·. , : ·:: .. . , ., , " : 

. P:E:LLET-FUELEJ).WOO)) HEATEifmeans any appliance that burns wood and operates 
exclusively on wood pellets. > · · . . · 

RECONSTRUCTIO~ means th~''c9mplete rebuilding of the woodburning appliance such 
that all or a substantial portion.ofits parts are new. It does not include repairs made to the 
appliance in ord~r to make it safer:'or more efficient. 

SOLID FU)j:Lmeans woi:M Or any other nongaseous or nonliquid fuel. 
TREATED W<:)()D meahs;¥7ood of any species that has been chemically impregnated, 

painted or similarly modified,t.h-improve resistance to insects or weathering. It does not include 
·products such as Duraflam~,o~;:Presto logs that are specifically designed and sold to be burned in a 
woodburning appliance. 

WASTE PETROLEUM PRODUCTS means any petroleum product other than gaseous 
fuels that has been refined from crude oil and has been used, and as a result of use has been 
contaminated with physical or chemical impurities. 

WOODBURNING APPLIANCE means fireplace, wood heater, or pellet-fueled wood heater 
or any similar device burning any solid fuel used for aesthetic or space-heating purposes. 

WOOD HEATER means a stove that burns wood. 

3112.3 Unauthorized appliances prohibited. No person shall install a woodburning appliance that 
is not one of the following: 

1. A pellet-fueled wood heater; 
2. An EPA~certified wood heater; or 
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3. A fireplace certified by the Northern Sonoma Air Pollution Control District. 

Exceptions: 
1. Woodburning appliances that are designed primarily for food preparation 

in new or existing restaurants or bakeries. 
2. Historic woodburning appliances installed in historic structures, as 

determined by the Building Official of the Department of Building Inspection in consultation with 
the Director of the Department of Planning. 

3112.4 Prohibited fuels. The following fuels are prohibited from'use in a woodburning appliance: 
1. Garbage; ., 
2. Treated wood; 
3. Plastic products; 
4. Rubber products; 
5. Waste petroleum products; 
6. Paints or paint solvents; 
7. Coal; 
.8. Glossy or colored paper; 
9. Particle board; or _·.-., 

10. Saltwater driftwood. 
:-···. 
-;·.,-, 

3112.5 Certification. Any person who pfaIJ,.s.to.illstaH a wool.uj~rning appliance must submit 
documentation to the Building Official de~_onstiati:Ilgthat the appliance is a pellet-fueled. wood 
heater, a certified wood heater, or a firepla~e certified byNorthernSonoma Air Pollution Control 
District. . , . -·- .. , . '·0 ;· .· ,, ._ , , __ 

'••• '· • ," ' •. , • • ";"~.: !.• /' •·, < 'T ,' ,• o:•: • 

NOTE: Ordinance 13-01,adopteo ~.'.1,4-2002, which~aJitendecfS~~tion 3102.8, contained the 
following findings: ' . '.-: · .. < ·· 
(a) In 1982, the State Ai[Resources_]Joard (ARB) adopted a particulate matter (PMlO) 
Ambient Air Quality Standard{;\AQS):_Leye{s for the,PMlO AAQS were selected pursuant to 
Californii:c~de of~egulations Title 17 Section''70200to protect the health of people who are 
sensitiy~t<j exposure to f1ne particle~> ., ·_; '• - . 
(b) Research indicates t]ta~ wood SD1oke is a sigii'ificant contributor to PMlO levels that pose 
significant 'hcfal,th risks. · ··. · • .· · ·· < · ... · · 
( c) The City ~nd County of Sa? Francis<;o desires to lessen the risk to life and property from 
air pollution fro'm woodburning ap_pliances .. 
(d) The City and.County of San: Francisco finds that the proposed regulation will significantly 
reduce the increases in particu~ate'emissions from future installation and construction activities. 
(e) The City and Couxity 6f S;inFrancisco finds a need exists to adopt regulations which apply 
to woodburning combustion e,missions. 

Chapter 31A 
SYSTEMS FOR WINDOW CLEANING OR 
EXTERIOR BUILDING MAINTENANCE -

No San Francisco Building Code Amendments 
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Chapter 31B [DPH] 
PUBLIC POOLS 

No San Francisco Bu~lding Code Amendments 

Chapter 31C [DPH] 
RADIATIOJN_-:···;·· 

:·:: ·.; ~··.· ~· .. 

No San Francisco Building Code Amendments ; · 
. ; - : ' 

Chapter'3Jp [DPH] 
FOOD ESTABLISHMENTS-.···.· .. . : -;., , .... , ·- . 

-·· .·. ,·,, 

···~ 

No San Francisco Building CodeAm~~d.1J1£.nts 
. :····::: 

cliapter··;3JE. .. 
. -RESERVE.]) 

No SanFrancisco ButlililJg:Cqd~Ainendme~t~ 
, .• ···, •. --, ·_.'.:;' '·. _-:· ... : '--/-- '· ·._ 

. . . Ch~pter .. 31F [SLC] 
MARINESOIL TERMINALS 

No San F;a~~isco Buildin~'Code Amendments 
' . , ; .. '-~ ·_ 

_ Chapter 32 
ENCROACHMENTS INTO PUBLIC RIGHT-OF

WAY 

e SECTION 3201- GENERAL 

3201.4 Revise this section as follows: 
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3201.4 Drainage. Drainage water collected from a roof, awning, canopy, or marquee, and condensate 
from mechanical equipment shall be conducted to the building drain or building sewer, and shall not 
flow over a public walking surface. 

SECTION 3202 - ENCROACHMENTS 

3202.3.I Replace this section as follows: 

3202.3.1 Awnings, canopies, marquees and signs. Awnings, ~anopies, marquees and signs shall be 
constructed so as to support applicable loads as specified in Chapter.)6. Canopies shall be allowed only 
over entrance doorways and only for Occupancy GroupsA~B, F~l, M, S-1, S-2 and R. Canopies 
may be constructed as awnings and with the same limit~tlons except (hat: 

1. The maximum width shall be 10 feet (3~Q48 m); and 
2. The maximum extension over public sidewillk may be to a point 2 feet(0.61 m) from the 

curb; and ...... ·. ·. .. . .. 
3. The outer column support shall, be located in th:eoute'r qne-third of the sidewalk. 

3202.3.2 Replace this section as follows: 

3202.3.2 Windows, bakoni~~~ ?,rchitectura;'~e~_tures aJJ.cl~~clta~ical equipment. 
: .. ,• 

A 3-foot (0.914 m) ~roJection sh~ll }Je permitt~-dfo~-bay and citi~l windows when the clearance 
above grade is at least lO feet (3.048\ln) and the Width of the sidewalk is greater than 9 feet (2.74 m). 
Where the s~d~";alk width is.9Jeet (l;74 Ill) .or less,' t~e. projection shall not exceed 2 feet (0.61 m). 

For all 6th.er appendages, a i~foot(0.61 iflr~rojecti~i'i is permitted when the clearance above 
grade 1$_at)east 10 feet ·(3.0~8 m). The. projection'may be increased 1 inch (25.4 mm) for each 
additional foot of clearance o~~r 10 fee((3,048 m), to a maximum of 4 feet (1.219 m) . 

. , 
. I . . 

3202.3.4 Add th~j~ftowJng after th~:flrst paragraph as follows: 

A covered pedestriari'walkWay\nay be constructed over a street between buildings of only 
Types I-A and I-B constrU:cti,.ofl,;:Permission from the Board of Supervisors and approval of the 
Department of Public Works'·and Planning Commission is required. The pedestrian walkway shall 
comply with the following conditions: 

1. The pedestrian walkway shall be equipped with an automatic sprinkler system. The 
supporting structure shall be three-hour fire-resistive construction. Columns located within 
8 feet (2.438 m) of the curb, or otherwise vulnerable to vehicle impact, shall either be 
designed for such impact or protected from the impact. 

2. The openings in the exterior walls of the buildings at the ends of the pedestrian walkway 
shall be protected by 1~ hour fire assemblies. 
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SECTION 3203 - SIDEWALK CONSTRUCTION 

3203 Add a section as follows: 

3203;1 General. Sidewalks shall be constructed in accordance with the Public Works Code. 

3203.2 Openings in Sidewalks. 

3203.2.1 Sidewalk trapdoor. Every basement extendiri°g'un~er th~'~ici~walk shall have an approved 
sidewalk trapdoor. The minimum size of the trapdoor opening shall be' 4 f~et by 4 feet (1.219 m by 
1.219 m). However, trapdoors shall not be requiJe~where the basemenfisp'rovided with an 
automatic sprinkler system. 

3203.2.2 Sidewalk elevators. All openiJ:igs hereafter coilstrµcted, in sidewalks for,si4ewalk elevators 
shall be located in the outer half of tli~~i~ewalks, next to the ~urb. The outer edges of the openings 
shall be not more than 30 inches (762 mm)'frmuthe outer line' Qfthe curb. The length of the sides of 
the openings at right angles to the curb slialJ not exceeµ one-haif of the width of the sidewalk and in 
no case shall it exceed 5 feet(l.524 m). • ,: ' 

/ ~>l'' 

3203.2.3 Any other purpo~e. 'openings on theside"'aiks'for 'any other, purpose, if placed outside the 
property line, shall be'covered witliapproved gratings having a maximum opening between bars 
of Yz inch (12. 7 mm), or with covers having a rough ~urface, and rabbeted flush with the sidewalk. 
When a coveris, placed in any sideY,v~~titshall be placed as near as practicable to the line of the 
curb. All spaces,under sidewaiks shall be thoroµghly .ventilated. 

.. . . ·.. .. . - ' . ' : ') 
,.'.:·_i .. '.,·- '_ ' ,- -~, 

3203.2~4 F~~ming. All framing supporting only the sidewalk opening shall be of noncombustible 
material.' <'·· ' · 

·-- . ··: 

3203.2.5 Gua~ds.:Metal guards#iQ. be req~ired for openings in sidewalks in accordance with the 
Police Code. ,, · ,, '· · 

3203.3 Electrical Transformers.~~o portion of any electrical transformer pad shall be constructed, 
nor electrical transformer iilstal!ed on the surface of any portion of any public sidewalk. 

·_:-'.,·._, __ 

Chapter 33 
SAFEGUARDS DURING CONSTRUCTION 

3302 - CONSTRUCTION SAFEGUARDS 

3302 Add a new section as follows: 
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3302.4 Fencing. Provide for the enclosing, fencing, and boarding up or by fire watch or other means 
of preventing access to the site by unauthorized persons when work is not in progress. 

SECTION 3303 - DEMOLITION 

3303.J Add new sections as follows: 

3303.1.1 Buildings other than Type V. The demolition o(st~u~t~res of Types I, II, III and N 
construction greater than two stories or 25 feet (7.62 JV.) in height shall comply with the 
requirements of this section. · · 

The requirements of this section shall also apply to the demolitjon of post-tensioned and 
pre- tensioned concrete structures. ' ·· 

·' ·-

3303.1.2 Required plans. Prior to approval ofaii''applicationfor a demolition permit, two sets of 
detailed plans shall be submitted for approval, slio,Vvi11g !hi'f~llowing: · 

1. The sequence of operation flo~r by poor, prepared by:~ registered civil engi~eer or licensed 
architect. .· ' · 

2. The location of standpipes. . ' \ . <,/·. 
3. The location and ~etailsof protectiyf canopies~· ,' , 
4. The location ofttiick craneduring operation .. , 
5. Any necessarycfenceor bii'rricade with light~. ' , 
6. Any floor or wa~lJeft standmg; · · .. · · .... 
7. The schedule or'the cJ.ays when,the demolition will be done, i.e., on weekdays or on Sundays. 

3303:4 RepZ'/i~'etiizssec;tion~ith th~follbwini.': · 
' ... , ... ·-~ ' ·' . -

3303.4 V~cant Lot. Whe~libuildin~iSdemolished~ the permittee must remove all debris and 
remove alfp:irts of the structure above grade except those parts that are necessary to provide 
support for thi.{~djoining property. , ' . 

·.-,,, 

3303.8 Add a new sectioh.asfo(to'wi} 
~. . . •··. '·-·I 

3303.8 Special inspection~ A registered civil engineer or licensed architect shall supervise the 
demolition work in accordance with rules and regulations adopted by the Building Official 
pursuant to Section 104A.2.1 to assure the work is proceeding in a safe manner ancl shall submit 
written progress reports to the Department in accordance with Section 1704.2.4. 

SECTION 3304 - SITE WORK 

3 3 04. J Add a second paragraph as follows: 
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The City and County of San Francisco adopts Appendix J for the purpose of regulating 
excavation and grading. · 

3304.1 Add a third paragraph as follows: 

Temporary wood shoring and forms. All wood used for temporary shoring, lagging or 
forms that will be backfilled against or otherwise left permanently in place below grade shall be 
treated wood as defined in Section 2302. 

.. 
~ - - -- - ;- - - 1 - - - -- - - - - - ...... ,, .. ,.,.,...... ··· ··· · · · · ········-··;··:···:;.,·"(:;::·;:-·:·;··:·,,.,. ·-·····;·-·,.:o~ .. ···;:··~·:· ; ·' '0 :_ :;.··:·- o:::·::;=·:··:--·····-:·;:-;·:·:·:-;·;·~-~-·-:·::o:<:~;~;;n:r:.·:;;:;·:;:o;··~,-:-~-::::1;::°"'"~"·:·-:··:-:·-;:..-. 

SECTION 3306 - PROTECTION OF PEDESTRIANS 
.(.: 

3306.10 Add a section as follows: 

3306.10 Chutes. Chutes for the removal of matetial~ and debris shall b~p~ovided in all parts of 
demolition operations that are more than 20 feet (6:096 m) above the point where the removal of 
material is effected. Such chutes shall be completely enclosed.T~ey shall not ext~nd in an unbroken 
line for more than 25 feet (7.62 m) vertically but shali be.equipped at intervals of2S feet (7.62 m) or 
less with substantial stops or offsets fo· pn~vep.t descending<91aterial from attaining dangerous 
speeds. '.·:: 

The bottom of each chute shall be.eqU:ippeowith a gate'ot stop with a suitable means for 
closing or regulating the flowof material. 0

' ; ... , ...• _ 

Chutes, floors, stairways a.nd other'places affected:sha~l be wa,tered sufficiently to keep 
down the dust. · , · · · ·· , ··-.. . .. , .·· 

. ,, ... 

3306.11 Add a section ~sfol/ows: 

3306.11 Falli'il'g.debris. Wood:or'~ther,~()ns~ruction illaterials shall not be allowed to fall in large 
pieces on!6 ~Ji uppehpoc>r: Buiky·niaterials, such as beams and columns, shall be lowered and not 
allowe!lt9fall. · · ' · ' ··· <." , 

3306.12 Aada,section asfollo'ws: 
': _; ~-i 

3306.12 Structil.:-estability. In ~ulJdings of wood frame construction, the supporting structure 
shall not be removed'. mitil the partj;of the structure being supported have been removed. 

In buildings with.basel!lt!its, the first floor construction shall not be removed until the 
basement walls are bracecfto p:revent overturning, or an analysis acceptable to the Building Official 
is submitted which shows the·walls to be stable without bracing. · 

SECTION 3307 - PROTECTION OF ADJOINING PROPERTY 

3307.1 Insert a note at the end of this section as follows: 

3307.1 Protection required. Adjoining public and private property shall be protected from damage 
during construction, remodeling and demolition work. Protection must be provided for footings, 
foundations, party walls, chimneys, skylights, and roofs. Provisions shall be made to control water runoff 
and erosion during construction or demolition activities. The person making or causing an excavation to 
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be made shall provide written notice to the owners of adjoining buildings advising them that the 
excavation is to be made and that the adjoining buildings should be protected. Said notification shall be 
delivered not less than 10 days prior to the scheduled starting date of the excavation. 

Note: Other requirements for protection of adjacent property of adjacent and depth to 
which protection is requested are defined by California Civil Code Section 832, and is reprinted 
herein for convenience. · 

Section 832. Each coterminous owner is entitled to the lateral and subjacent support which 
his land receives from the adjoining land, subject to the right oftJie.owner of the adjoining land to 
make proper and usual excavations on the same for purposes ofconstruction or improvement, 
under the following conditions: · · 

1. Any owner of land or his lessee intending to :~;k~ 6rto permit an excavation shall 
give reasonable notice to the owner or owners of adjol~ing lands and of buildings or other 
structures, stating the depth to which such excaviition)s intended to be;made, and when the 
excavating will begin. · ' 

2. In making any excavation, ordi~~cy care and skiUshall beu~~d; ~nd reasonable 
precautions taken to sustain the adjoinJng land as such,;)Vith()iittegard to any b~ilding or other 
structure which may be thereon, and 'there shall be no 'nl:ll:>iJitY for damage done to any such 
building or other structure by reason Ofthe excavation, except as otherwise provided or allowed by 
law. .", ·· · · ·<' 

,'i. 

3. If at any tim~it appears thaithe excavation is to b~hf a greater depth than are the 
walls or foundations of :tb.fa;djhining buildin°g. or other°stru,ct11re, and is to be so close as to 
endanger the building or other s't~1.icture in any way; then the (>wner of the building or other 
structure must be allow~(:I at leas do days, if he sod~sii-es, in whi~h to take measures to protect the 
same from any damage, orin. which !01extend the.fo~ndations thereof, and he must be given for the 
same purposes i;easonable license !9'enterJm the larid on which the excavation is to be or is being 
made. · · \)1' 

\,. 
'• - .. \_· 

';.' 

(.4'.<' If the exc~rvaJion is fof,e:µded to be o~)s deeper than the standard depth of 
foundatfons,.which depth is defined to~b.e a depth of nine feet below the adjacent curb level, at the 
point wherethejoint properfyline intersects the curb and if on the land of the coterminous owner 
there is any bliilding or other stru_(!ture tlie)vall or foundation of which goes to standard depth or 
deeper then the owner of the Ian~ 9n which the excavation is being made shall, if given the 
necessary license to'ell.t~ron_the a4Joining land, protect the said adjoining land and any such 
building or other structtin~ thei:eOJ1without cost to the owner thereof, from any damage by reason 
of the excavation, and shalfbeliable to the owner of such property for any such damage, excepting 
only for minor settlement cra~kS· in buildings or other structures. 

SECTION 3311-STANDPIPES· 

3311.2 Replace this section and title with the following: 

3311.2 Buildings being demolished.Fire Safetv During Demolition V.7here a building is being 
demolished and a standpipe exists \Vithin such a building, such standpipe shall be maintained in an 
operable condition so as to be available for use by the fire department. Such standpipe shall be 
demolished with the building but shall not be demolished more than one floor below the floor being 
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demolished. All existing dry standpipes shall be maintained in an operative condition and with all 
inlets and outlets accessible for use within two floors of the highest remaining portion of a floor of 
the building. The inlets shall be so identified at the street level as to be easily located by the Fire 
Department. They shall be removed in place with floor removal and the upper ends capped above 
the highest remaining valve. The remaining system on the lower floors shall continue operative 
until all construction above the third floor has been removed. 

Chapter34 
RESERVED.·;~· 

.~: . 

. :. ·; 

~.. . 

[Editor's Note: 2013 SFBC Chapter 34B Amendments has been relocated.to the San Francisco Existing 
Building Code.] . . · : · 

. -
No San Francisco Building Code Amendments. 

C_hapf.er 34A' · 
EXISTING STRUCTURES . . . _, "· '· .- ,, 

No San Fran~is<;~ ]1uilding .. qode Amendm~~ts 

;_ · '/ C11apter-35 
REEERENCED".STANDARDS 

.... , 
,,.-: 

No Sa~ F1:a1Jfisco Buildirig;Code A;,,endments 

Add the following chdpte.r,· 

·chapter 36 
CALIFORNIA RESIDENTIAL CODE· (CRC) 

(CRC) CHAPTER 1 
SCOPE AND APPLICATION 
Replace this chapter with Chapter 1 & IA of the San Francisco Building Code. 
See Chapter IA for the Administration provisions of the San Francisco Building Code. 
(CRC) CJIAPTER 2 
DEFINITIONS 
Replace this chapter with Chapter 2 through 35 of the San Francisco Building Code. 
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(CRC) CHAPTER 3 
BUILDING PLANNING 
Replace this chapter with Chapter 2 through 35 of the San Francisco Building Code 
(CRC) CHAPTER 4 
FOUNDATIONS 
Replace this chapter with Chapter 2 through 35 of the San Francisco Building Code 
(CRC) CHAPTER 5 
FLOORS 
Replace this chapter with Chapter 2 through 35 of the San Francisco,puilding Code 
(CRC) CHAPTER 6 . 
WALL CONSTRUCTION 
Replace this chapter with Chapter 2 through 35 of the San Fraiz~iscp Building Code 
(CRC) CHAPTER 7 . ' . . 
WALL COVERING 

'"'-' :, 

Replace this chapter with Chapter 2 through 35 of the San Francisco Building Code 
(CRC) CHAPTER 8 ··. . 
ROOF-CEILING CONSTRUCTION 
Replace this chapter with Chapter 2 through 35 oftheSa.TIFrancisco Building Code 
(CRC) CHAPTER 9 . . .. 
ROOF ASSEMBLIES 
Replace this chapter with Chapter 2 through' 35 of the San Fra}u:isco Building Code 
(CRC) CHAPTER 10 , . , . ·.·. ' ' , 

CHIMNEYS AND FIREPLACES 
Replace this chapter with Chapte,r 2 through 3}of the Sa~FraJJ:cisco B11t(ding Code 
(CRC) CHAPTER44 ,: .. . . ', •· 
REFERENCEDSTANDARDS. 
Replace this chapter with Chapters 35,of the San Fr~ncisco Building Code 

(CRC) APPENDIX A . •···•·..... < • -' 
SIZING AND CAPA.CITIES OF ~A$ PIPING 
This apperidiX is notad.dpted in 'Sanfrancisco , 
(CRC) APPENDIX B · .. '; ·, .· •. '·.·' ·.· . 
SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED WITH DRAFT 
HOODS, CATEGORY 1 APPL!ANCE~;AND APPLIANCES LISTED FOR USE WITH TYPE B 
VENTS · ;; 
This appendix is 'not adopted in SGriF:rancisco 
(CRC) APPENDIX·(:•··. u'

1 ., 

EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT.:.VENT VENTING SYSTEMS 
This appendix is not ad;pted ilrSaY!)'rancisco 
(CRC) APPENDIX D · ·.>\ 
RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN EXISTING APPLIANCE 
INSTALLATION 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX E 
MANUFACTURED HOUSING USED AS DWELLINGS 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX F 
PASSIVE RADON GAS CONTROLS 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX G 
PIPING STANDARDS FOR VARIOUS APPLICATIONS 
This appendix is not adopted in San Francisco 
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(CRC) APPENDIX H 
PATIO COVERS 
Replace this chapter with Appendix I of the San Francisco Building Code 
(CRC) APPENDIX I 
PRIVATE SEWAGE DISPOSAL 

. This appendix is not adopted in San Francisco 
(CRC) APPENDIX J 
EXISTING BUILDINGS AND STRUCTURES 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX K 
SOUND TRANSMISSION 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX L 
PERMIT FEES 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX M 
HOME DAY CARE-R-3 OCCUPANCY 
This appendix is not adopted in San Francisco or applicaple in California 
(CRC) APPENDIX N . '·. . . 

~~~~;d~~!?!~pted in San F;)/n~isco; . · '. ··· .. 

(CRC)APPENDIXO . :t, 
AUTOMATIC VEHICULAR GATES 
This appendix is not adopted ifi;San Francisco . 
(CRC) APPENDIX P . '.. 1

: . . 

SIZING OF WATER PIPING SYSTEM 
This appendix is not ad~pfed in San Ffa~cisco 
(CRC) APPENDIX Q 
RESERVED .. 
This appendf~>is ·n~t.dd9pted in San:E;anct;co 
(CRC).:APrENDIX R · :., . :· .. · ·:::·~·~.·.,, 

LIGHT STRAW-CLAY CONSTRUCTION 
(CRC) APPiNJ>IX S . ... :: .. . . . 
STRA WBAI.E CONSTRUCTION 
This appendix i?n~t adopted in Sari' .Francisco 
(CRC) APPENDIXT ·, ... ·: . 
RECOMMENDED PROCEDURE FOR WORST-CASE TESTING OF ATMOSPHERE 
VENTING SYSTEMS uNDERNJ102.4 OR N1105 CONDITIONS ::;SACHso 
This appendix is not adopted iif San Francisco 
(CRC) APPENDIX U .. , 
SOLAR-READY PROVISIONS-DETACHED ONE-AND TWO-FAMILY DWELLINGS, 
MULTIPLE SINGLE-FAMILY DWELLINGS (TOWNHOUSES) 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX U 
SWIMMING POOL SAFETY ACT 
This appendix is not adopted in San Francisco 
(CRC) APPENDIX W 
AREAS PROTECTED BY THE FACILITIES OF THE CENTRAL VALLEY FLOOD 
PROTECTION PLAN 
This appendix is not adopted in San Francisco 
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Add the following appendices: 

. CALIFORNIA BUILDING CODE (CBC) 
APPENDICES 

:·., 

(CBC) APPENDJX·i_A·: 
EMPLOYEE QUALIFJCATIONS 

,., -·-~·-' ,_ :o.·.; -.. '.:·,,. - -o, 

This appendix is not adopted in San Francisco 

(CBC) AJ?~ENDIX B 
BOARD OFAPPEALS . - ... ~,~-.-- :-·::_, '··;:;~ -~-~~ 

This appendix is not adopted in San Franci~co., 
··; .·._:· 

( CBC}APPE,:NDIX' c. 
GROUP- lJ~AGRICUI}ftJRAL BUILDINGS 

No San Francisco Bui,ldihi;'C~de Ama1dments • .· 

(<]ii<:) AP,PENDIX D 
;- 'FIRE DISTRICTS 

, - .-···'! -: ~- -··:. "::..: .. .,_,_,.'_:_: .. :·:'\ ~ - ;;,,,:. :,,,.__ ,.~;,,: 

This appe~iHx is not ad~pte'.din Sa~'F1·ancisco 

:;:··,-· 

,. '{~BC)APPENDIX E 
SUPPLEM~N.TAI~)f;':ACCESSIBILITY REQUIREMENTS 

This appendix is not adopt;d in' San'jrancisco 
'..; . '. . ~ 

.::; .'··_; 

(CBC) APPENDIX F 
RODENTPROOFING 

This appendix is not adopted in San Francisco 

(CBC) APPENDIX G 
FLOOD-RESISTANT CONSTRUCTION 

This appendix is not adopted in San Francisco 
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(CBC) APPENDIX H 
SIGNS 

This appen.dix is not adopted in San Francisco 

(CBC) APPENDIX I 
PATIO COVERS 

No San Francisco Building Code Amendments 

APPENDIXJ· 
GRADING 

·':.;~~·:~.:~::;·:- ... ' .:~·: ~-

San Francisco adopts Appendix J as amended be!Owfm: grading in San Fran~isc9 · 
····,:;:.-: ... : ..... : .. : .... ,,,_, .. ·'.'· .,-. . . :::,:::.::.' ..... :·.-.:·.~:.:::.'._:~::-. :, .... ··-·::::·.:::, ... :.~::.::: 

SECTION Jl03 - PERMITS REQUIRED<;·· :/ 

J/03.2 Add the following five exemptions:~~~·. 

8. An excavatio~ that (1) is less 2 f~ei(6io inm) in depth oi(2) does not create a cut slope 
greater than 5 feet (1524 mm) in height a~d steeper thanl~nit vertical in 1-1/2 units 
horizontal (66.7% slope)•. ·-, · · · ··. 

l ";·' . ' ;_ ... ···; 

9. A fill less tha'lJ.'.tfo~t (305 tiim) in depthandpliced on n~fu.ral terrain with a slop~ flatter . 
than 1 unit verticl'!l ~n 5 units lj.,orizontaf(20°(o slope), or less than 3 feet (914 mm) in depth, 
not intended to support stru:~ture,.s, that does not exceed 50 cubic yards (38.3 m3

) on any one 
lot and d:oes, not obstruct? cf.qi11age cc:mrse:· .. 

10; Qrad.ing perfo-~¢Jncid~rit)il to and itl: coU:riection with the construction of a building or 
sti::tu~ture on a singl~ lo.f, pursuant to a valid building permit issued therefor. The cost of 
such gr11ding shall bei~c\uded iii.th~ total valuation of the building for determining permit 

· fees, an4 a separate gra~ing permit 'Jill not be required. 
. . ' - ~-~-

11. Grading n~c~~sary for andtncidental to and in connection with the construction of any 
parks, public streets or ro~'dways, or the construction of sewers, or utilities under or within 
the boundaries of suc.lfroadways or streets when such work is under the direct supervision 
of the Recreation an1i'P~irk Department, the Department of Public Works, the Public 
Utilities Commission or other governmental agencies. 

12. Grading operations which in the opinion of the Director are of such a minor nature that the 
proposed work will not affect the adjoining land, or any existing structures, either those on 
the same or adjoining land. For such grading operations, the requirements of this chapter 
may be waived in whole or in part. 

SECTION J104 - PERMIT APPLICATION AND SUBMITTALS 
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JJ04.3 Replace the exception as follows: 

Exception: f,. geotechnical report is net required where the building official determines that the nature of 
the work applied for is such that a report is not necessary. Grading conforming to all of the following 
requirements: 

1. No cut section is greater than 10 feet (3.048 m) in vertical height. 

2. No cut slope is steeper than 2 horizontal to 1 vertical. 

3. The tops of cut banks are separated from any strudure of major improvement by a 
distance, measured horizontally, equal to not less thanthe'height of the bank. 

4. Not more than 5,000 cubic yards (3825 m3) shaUbe
1

tn;ilyed)n grading. 
. . 

5. Grading performed at a site outside the linii~ bf known slid~ ~reas. 
' 

All other grading shall require soils reprirt a:nd the grading pla~~ shall include, but not 
limited to, the following information: , . · 

(1) The design of retaining Wl!HS or other strucfures, nsedto support cuts1Qr fillS. Such 
retaining walls or structtir~s, e~cept when parf <if a 'building, may be constructed under 
this permit, provided the cosiof same is includedi9; the valuation shown on the 
application. · · · ' 

(2) The sequencing of_ cut and fill ~perations i~ ~ mannerthl.lt ?Ssures interim stability of• 
the site. '. :. . ·· ·. ·. · 

SECTION Jl09 - DRAINAGE AND TERRACING 
, ... 

,·_\ 

·-

JI09 Add thefollowingseetion: ... , ' 

J109.5 Surface Drainage.All)reas which are surfaced with asphalt, concrete or other paving of 
similar imperviousness, and which exceed a total area of 200 square feet (18.58 m2

), shall have 
storm- and casual water drained directly to a public sewer or storm drain. 

Drainage shall not be directed to flow onto adjacent property or to drain onto public sidewalks. 
See Section 1503.4 for roof drainage. · 

SECTION.Jll2 - GRADING FEES 

JI 12 Add the following section: 

SECTION J112 G~ING FEES 
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The permit and the plan review fees shall be per Section llOA, Table lA-F- Specialty Permit Fees, 
Table lA-A - Building Permit Fees. The valuation shall be based on the volume of earthwork. 

(CBC) APPENDIX K 
GROUP R-3 AND GROUP R-3.l OCCUPANCIES 

PROTECTED BY THE FACILITIES OF THE CENTRAL 
VALLEY FLOOD PROTECJ~9N PLAN 

This appendix is not adopted in San Francisco , .1 · 

(CBC) AP~ENDIX L.· 
EARTHQUAKE RECO~~~G INSTRUM:ENTATION 

No San Francisco Building Code Amendments , 

·L ......... - ;-

(CBQ)\A)?]?ENDI¥.M 
TSUMANI-GENE~T~;Q,,.!fLOOD HAZARD 

This appendix is not adof?ted~~·Sd~,Francisc~ ;' , , , 
·--· / ·.· .. : \ 

·-· ···1 ---

-- - ---~ ~ .. : -:.,. -
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Edwin M. Lee 
Mayor 

COMMISSION 

Angus McCarthy 
President 

Myrna Melgar 
Vice-President 

· Kevin Clinch 
Gail Gilman 
John Konstin 
Frank Lee 
Debra Walker 

Sonya Harris 
Secretary 

Tom C.Hui 
Director 

BUILDING INSPECTION COMMISSION (BIC 

Department of Building Inspection Voice (415) 558-6164-Fax(415) 558-6509 
1660 Mission Street, San Francisco, California 94103-2414 

August 26, 2016 

Ms. Angela Calvillo 
Clerk of the Board 
Board of Supervisors, City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4694 

RE: Code amendments to the 2016 Caiifornia Building Standards Code, 
including the Building,' Existing Building, Residential, Mechanical, 
Plumbing, Electrical, and Green Building Codes and recommend 
approval to the Board of Supervisors. 

Dear Ms. Calvillo: 

On August 17, 2016 the Building Inspection Commission held a public 
hearing on the proposed Code amendments referenced above. 

The Commission voted unanimously (7-0) to recommend that the Board of 
Supervisors approve the amendments. 

The Commissioners voted as follows: 

President McCarthy 
Commissioner Clinch 
Commissioner Konstin 
Commissioner Walker 

Aye Vice-President Melgar 
Aye Commissioner Gilman 
Aye Commissioner Lee 
Aye 

Aye 
Aye 
Aye 

Enclosed please find the Code Advisory Committee's recommendation to 
the BIC. Under separate cover, copies of the proposed amendments will 
follow from the Technical Services Division of the Department of Building 
Inspection. 

Should you have any questions, please do not hesitate to call me at 558-6164. 

Sincerely, 

__,C_~uf\6;~ T\cv~ 
Sonya Harris 
Commission Secretary 



cc: Tom C. Hui, Director 
Mayor Edwin M. Lee 
Supervisor John Avalos 
Supervisor London Breed 
Supervisor David Campos 
Supervisor Malia Cohen 
Supervisor Mark Farrell 
Supervisor Jane Kim 
Supervisor Eric Mar 
Supervisor Aaron Peskin 
Supervisor Katy Tang 
Supervisor Scott Wiener 
Supervisor Norman Yee 
Deputy City Attorney John Malamut 



City and County of San Francisco 
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.6": Dear Ms. Calvillo: 

Attached please find an original and two copies (1 electronic CD) of seven proposed ordinances 
(approved by the Building Inspection Commission on August 17, 2016) for the Board of 
Supervisors approval, which repeal the San Francisco amendments to the 2013 California Building 
Standards Codes and adopt replacement amendments to the new 2016 California Building 
Standards Codes effective January 1, 2017. (One copy of these 2016 California Building 
Standards Codes are hereby provided for your reference in the form of each California adopted 
model code and their associated California amendments to them.) 

The following is a list of accompanying documents: 

1) Approval letter from the Building Inspection Commission 
2) Exhibit A, Standard Findings · 
3) San Francisco Building Code Ordinance, Legislative Digest (Includes Residential Code 

below), Findings, proposed amendment text (Building) 
4) San Francisco Building Code; Residential Building Requirements Ordinance, Legislative 

rq 
~~,J~ 

. Digest (included in Building Code above). Findings, proposed amendment text. (Residential) 
5) San Francisco Existing Building Code Ordinance, Legislative Digest, Findings, proposed 

amendment text. (Existing Building) 
6) San Francisco Electrical Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Electrical) 
7) San Fr;:lncisco Mechanical Cope Ordinance, Legislative Digest, Findings, proposed 

amendment text (Mechanical) 
8) San Francisco Plumbing Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Plumbing) 
9) San Francisco Green Building Gode Ordinance, Legislative Digest, Findings, proposed 

amendment text (Green), Cost effectiveness study. 

In order for the San Francisco code amendments to coordinate with the California codes, which have 
an effective date of January 1, 2017, the timeline for approval and adoption requires that the codes be 
submitted to the Board of Supervisors on or before August 29, 2016 for introduction and assignment to 
the Land Use Committee (on September 6, 2016), a thirty-day review and comment period follows 
prior to hearing at the Land Use Committee on October 17, 2016. When approved, it is proposed that 

Technical Services Division 
1660 Mission Street - San Francisco CA 94103 

Office (415) 558-6205- FAX (415) 558-6401 -www.sfdbi.org 



Angela Calvillo, Clerk of the Board Page 2 of 2 · August 26, 2016 

the Board of Supervisor agendize Readings on October 25, 2016 and November 1, 2016. Upon their 
approval; the ordinances will be foiwarded to the Mayor for signature within 1 O days, followed by a 30-
day wait period (ending approximately December 12, 2016) before filing with the California Building 
Standards Commission to become effective for an implementation date of January 1, 2017. 49 person may be contacted regarding this matter: 

Kirk Means, Building Inspector 
Technical Services Division 
Department of Building Inspection 
Phone: (415) 575-6832 
Fax: ( 415) 558-6401 

Attachments: As stated 

Technical Services Division 
· 1660 Mission Street- San Francisco CA 94103 

Office (415) 575-6205- FAX (415) 558-6401 -www.sfdbi.org 



1. General 
a. Approval letter from the Building Inspection Commission 
b. Exhibit A- Standard Findings 

2. Building Code 
a. Legislative Digest 
b. San Francisco Building Code Ordinance 
c. Findings 
d. San Francisco Building Code Amendments 

3. Residential Code . . 
a. Legislative Digest (Included in Building Code Digest above) 
b. San Francisco Building Code; Residential Building Requirements Ordinance 
c. Findings - See Chapter 36 of the Building Code Findings 
d. Residential Building Requirements - See Chapter 36 of the San Francisco Building Code 

4. Existing Building Code 
a. Legislative Digest 
b. San Francisco Existing Building Code Ordinance 
c. Findings 
d. San Francisco Existing Building Code Amendments 

5. Electrical Code 
a. Legislative Digest 
b. San Francisco Electrical Code Ordinance 
c. Findings 
d. San Francisco Electrical Code Amendments 

6. Mechanical Code 
a. Legislative Digest 
b. San Francisco Mechanical Code'ordinance 
c. Findings 

·%· 

d. San Francisco Mechanical Code Amendments· 
7. PLumbing Code 

a. Legislative Digest 
b. San Francisco ·Plumbing Code Ordinance 
c. Findings 
d. San Francisco Plumbing Code Amendments 

8. Green Code 
a. Legislative Digest 
b. San Francisco Green Building Code Ordinance 
c. Findings 
d. San Francisco Green Building Code Amendments 
e. Cost Effectiveness Study 

Page 1of1 8/26/2016 



BOARD of SUPERVISORS 

October 6; 2016 

Lisa Gibson 
Acting Environmental Review Officer 
Planning Department 
1650 Mission Street, Ste. 400 
San Francisco, CA 94103 

Dear Ms. Gibson: 

On September 6, 2016, Building Inspection Commission introduced the following 
proposed legislations: 

File No. 160944 
Ordinance repealing the 2013 Building .Code in its entirety and enacting a 2016 
Building Code consisting of the 2016 California Building Code and the 2016 
California Residential Code, as amended by San Francisco; adopting 
environmental findings and findings of local conditions under the California 
He~lth and Safety Code; providing for an operative date of January 1, 2017; and 
directing the Clerk of the Board to forward the legislation to the California 
Building Standards Commission as required by State law. 

File No. 160945 
Ordinance adding the provisions of the 2016 California Residential Code with 
local amendments into various chapters of the 20.16 San Francisco Building 
Code, and adding Chapter 36 to the Building Code to serve ·as a directory of 
where such provisions may be found; adopting ·environmental findings and 
findings of local conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board to forward the legislation to the California Building Standards Commission 
as required by State law. 

File No. 160946 
Ordinance repealing the 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 



File No. 160947 
Ordinance enacting a 2016 San Francisco Existing Building Code consisting of 
the 2016 California Existing Building Code with San Francisco amendments; 
adopting environmental findings and findings of local conditions under the 
California Health and Safety Code; providing for an operative date of January 1, 
2017; and directing the Clerk of the Board to forward the legislation to the 
California Building Standards Commission as required by-State law. 

File No. 160948 
Ordinance repealing the 2013 Green BL!ilding Code in its entirety and enacting a 
2016 Green Building Code consisting of the 2016 California Green Building 
Standards Code as amended by San Francisco; adopting environmental findings 
and findings of local conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board of Supervisors to forward the legislation to the California Building 
Standards Commission as required by State law. 

File No~ 160949 . 
Ordinance repealing the 2013 Mechanical Code in its entirety and enacting a 
2016 Mechanical Code consisting of the 2016 California Mechanical Code as 
amended by San Francisco; adopting environmental findings and findings of local 
conditions under the California Health and SC1fety Code; providing an operative 
date of January 1, 2017~ and directing the Clerk of the Board of Supervisors to 
forward the legislation to the California Building Standards Commission as 
. required by State law. 

File No. 16095.0 
Ordinance repealing the 2013 Plumbing Code in its entirety and enacting a 2016 
Plumbing Code consisting of the 20.16 California Plumbing Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
.under the. California Health and Safety Code; providing an operative date of 
January 1, 2017; ~nd directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 

This legislation is being transmitted to you for environmental review. 

Attachment 

Angela Calvil~e Board 

Jk- By: ~era, Legislative Deputy Director 
Land Use and Transportatfon Committee 

c: Joy Navarrete, Environmental Planning 
Jeanie Poling, Environmental Planning 
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BUILD11~G & EXISTING BUILDING 

· CALIFORNIA 
ADOPTED THE FOLLOWING: 

FINAL EXPRESS TERMS 
FOR STATE AGENCY APPROVED CHANGES 

TO 
THE 2015 INTERNATIONAL BUILDING CODE (IBC) AND INTERNATIONAL EXISTING 

BUILDING CODE (IEBC) 
FOR 

THE 2016 CALIFORNIA BUILDING CODE (CBC) AND CALIFORNIA EXISTING BUILDING 
CODE CALIFORNIA CODE OF REGULATIONS (CCR), TITLE 24, PART 2 & 10 

• THE CALIFORNIA BUILDING STANDARDS COMMISSION (SSC) 

• THE DIVISION OF THE STATE ARCHITECT-ACCESS COMPLIANCE (DSA-AC) 

• . THE DIVISION OF THE STATE ARCHITECT-ACCESS COMPLIANCE (DSA-SS) 

• THE DEPARTME~T OF HOUSING AND COMMUNITY DEVELOPEMENT (HCD) 

• THE OFFICE OF STATE WIDE HEALTH PLANNING AND DEVELOPMENT (OSHPD) 

• THE OFFICE OF STATE WIDE HEALTH PLANNING AND DEVELOPMENT (OSHPD) 

• THE OFFICE OF THE STATE FIRE MARSHAL (SFM) 

Disclaimer: All Final Express Terms for the above mentioned agencies are available and were 
obtained from the Building Standards Commission at the following links: 
http:/lwww.bsc.ca.gov/Rulemakinqladoptcycle/2015CodeAdoptionCycle/ApprovedStandardsDecember2015.aspxhttp://ww 
w.bsc.ca.gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ ApprovedStandardsJanuarv2016.aspx 

Prepared by Technical Services Division Created on 2/29/2016 . 
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BUILDING & EXISTING BUILDING 
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I} 2015 INTERNATIONAL BUILDING CODE STATE AGENCY AMENDMENTS 

1. THE CALIFORNIA BUILDING STANDARDS COMMISSION (BSC 05/15) 

2. THE DIVISION OF THE STATE ARCHITECT (DSA/AC 01/15) 
- ACCESS COMPLIANCE 

3. THE DIVISION OF THE STATE ARCHITECT (DSA/SS 02/15) 
- STRUCTURAL SAFETY 

4. THE DEPARTMENT OF HOUSING AND COMMUNITY (HCD 03/15) 
DEVELOPMENT-(NON-ACCESSIBILITY) 

5. THE OFFICE OF STATE WIDE HEALTH PLANNING (OSHPD 02/15) 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OFTHE . 

CALIFORNIA BUILDING STANDARDS COMMISSION 

REGARDING PROPOSED CHANGES TO 
CALIFORNIA BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2 

(The State agency shall draft the regulations in plain, straightforward language, avoiding technical terms as much as possible and using a 
coherent and easily readable style. The agency shall draft the regulation in plain English. A Notation: shall follow the express terms of 
each regulation listing the specific statutes authorizing the adoption and listing specific statutes being implemented, interpreted, or made 
specific. (PART 1-ADMINISTRATIVE CODE) 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Repealed text: All such language appears in strikeout. 
4. Information for the reader is shown as bracketed and in italics. 

FINAL EXPRESS TERMS 

ITEM 1. CBSC proposes to bring forward existing California amendments in Chapter 1, Division I, 
Section 1.1 General, from the 2013 California Building Code for adoption into the 2016 California 
Building Code with additional amendments as follows: 

CHAPTER 1 
SCOPE AND ADMJNISTRA TION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION1.1 
GENERAL 

1.1.1 Title. These regulations shall be known as the California Building Code, may be cited as such and 
will be referred to herein as "this code." The California Building Code is Part 2 of fweAie thirteen 
parts of the official compilation and publication of the adoption, amendment and repeal of building 
regulations to the California Code of Regulations, Title 24, also referred to as the California 
Building Standards Code. This part incorporates by adoption the ~ 2015 International Building 
Code of the International Code Council with necessary California amendments. 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the 
public health, safety and general welfare through structural strength, means of egress facilities, 
stability, access to persons with disabilities, sanitation, adequate lighting and ventilation and 
energy conservation; safety to life and property from fire and other hazards attributed to the built 
environment; and to provide safety to fire fighters and. emergency responders during emergency 
operations. 

Final Express Terms 
BSC 05/15 - Part 2 - 2015 Triennial Code AdoP.tion Cycle 
California Building Standards Commission 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, 
enlargement, replacement, repair, equipment, use and occupancy, location, maintenance, removal and 
demolition of every building or structure or any appurtenances connected or attached to such buildings or 
structwes throughout the State of California. · · 

1.1.3.1 Nonstate-regulated buildings, structures and applications. Except as modified by 
local ordinance pursuant to Section 1. 1. 8, the following standards in the California Code of 
Regulations, Title 24, Parts 2, 2.5, 3, 4, 5, 6, 9, 10and11 shall apply to all occupancies and 
applications not regulated by a state agency. 

1.1.3.2 State-regulated buildings, structures and applications. The model code, state 
amendments to the model code, and/or state amendments where there are no relevant model 
code provisions shall apply to the following buildings, structures, and applications regulated by 
state agencies as specified in Sections 1.2 through 1.14, except where modified by local 
ordinance pursuant to Section 1. 1. 8. When adopted by a state agency, the provisions of this code 
shall be enforced by the appropriate enforcing agency, but only to the extent of authority granted 
to such agency by the state legislature. 

Note: See Prefaoo "How to Distinguish Between Model Code Language and California 
Amendments" in the front of the code. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State 
University, and to the extent permitted by California laws, buildings designed and constructed by 
the Regents of the University of California, and regulated by the Building Standards Commission. 
See Section 1:2 for additional scope provisions. 

2. Local detention facilities regulated by the Board of State and Communitv Corrections Correotlons 
Standards Authority. See Section 1. 3 for additional scope provisions. 

3. Barbering, cosmetology or electrolysis establishments, acupuncture offices, pharmacies, 
veterinary facilities and structuralpest control locations regulated by the Department of Consumer 
Affairs. See Section 1.4 for additional scope provisions. 

4. Energy effioionoy standards regulated by tho Section 1. 5 reserved for the California Energy 
Commission. See Section 1. 5 f.or additional scope prcl'lislons. 

5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. See 
Section 1.6 for additional scope provisions. 

6. Organized camps, laboratory animal quarters, public swimming pools, radiation protection, 
commissaries serving mobile food preparation vehicles and wild animal quarantine facilities 
regulated by the Department bf Public Health. See Section 1. 7 for additional scope provisions. 

7. Hotels, motels, lodging houses, apartment houses apartments. dwellings, dormitories, 
condominiums, shelters for homeless persons, congregate residences, employee housing, 
factory-built housing and other types of dwellings containing sleeping accommodations with or 
without common toilets or cooking facilities. See Section 1. 8. 2. 1. 1 for additional scope provisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed covered 
multifamily dwellings, new common use spaces serving existing covered multifamily dwellings, 
additions to existing buildings where the addition alone meets the definition of "COVERED 
MULTIFAMILY DWELLING," and new common-use spaces areas serving new covered 
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STATE OF CALIFORNIA 
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multifamily dwellings, which are regulated by the Department of Housing and Community 
Development. See Section 1.8.2.1.2 for additional scope provisions. 

16. Section 1. 13 reserved for Graywater systems regulated by the Department of Water Resources. 
Seo Seotion 1.13 for additional soope pro•,'.isions. 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the 
standard reference documents, the text of these building standards shall govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision, the specific 
't: provision shall apply. 

1.1. 7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part 
of the California Building Standards Code, Title the most restrictive requirements shall prevail. 

1.1. 7.3.1 Detached one-and two-family dwellings. Detached one-and two-family dwellings. 
efficiency dwelling units. lodging houses. live/work units. townhouses not more than three stories 
above grade plane in height with a separate means of egress. and their accessory structures. 
may be designed and constructed in accordance with this code or the California Residential Code, 
but not both. unless the proposed structure(s) or element(s) exceed the design limitations 
established in the California Residential Code. and the code user is specifically directed by the 
California Residential Code to use this code. 

1.1.8 City, county, or city and county amendments, additions or deletions. The provisions of this 
code do not limit the authority of city, county, or city and county governments to establish more restrictive 
and reasonably necessary differences to the provisions contained in this code pursuant to complying with 
Section 1. 1. 8.1. The effective date of amendments, additions or deletions to this code by a city, county, or 
city and county filed pursuant to Section 1. 1. 8.1 shall be the date filed. However, in no case shall the 
amendments, additions or deletions to this code be effective any sooner than the effective date of this 
code. Local modifications shall comply with Health and Safety Code Section 18941. 5 for Building 
Standards Law, Health and Safety Code Section 17958 for Stat~ Housing Law or Health and Safety Code 
Section 13869. 7 for Fire Protection Districts. 

1.1.8.1 Findings and filings. 

1. The city, county, or city and county shall make express findings for each amendment, addition 
or deletion based upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry 
buildings. 

2. The city, county, or city and county shall file the amendments, additions or deletions expressly 
marked and identified as to the applicable findings. Cities, counties, cities and counties, and fire 
departments shall file the amendments, additions or deletions, and the findings with the California 
Building Standards Commission at 2525 Natomas Park Drive, Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county or city and 
county and filed with the California Department of Housing and Community Development, Division 
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of Codes and Standards, P. 0. Box 1407, Sacramento, CA 95812-1407or1800 3rd Street, Room 
260, Saoramente, CA 95811 2020 West El Camino Avenue. Suite 250. Sacramento. CA 95833-
1829. 

1.1.8.2 Locally adopted energy standards- California Energy Code, Part 6 

In addition to the provisions of Section 1.1.8.1 of this Part, the provisions of this section shall apply 
to a citv. county, and citv and county adopting local energv standards applicable to buildings and 
structures subject to the California Energy Code. Part 6. 

Applicable provisions of Public Resources Code Section 25402. 1 (h)(2) and applicable provisions 
of Section 10-106. Chapter 1 O of the California Administrative Code. Part 1 apply to locally 
adopted energy standards amending the California Energy Code. Part 6. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards 
Commission that are effective at the time an application for building permit is submitted shall apply to the 
plans and specifications for, and to the construction performed under, that permit. For the effective dates 
of the provisions contained in this code, see the History Note page of this code. 

1.1.10 Availability of codes. At least one complete copy each of Titles 8; 19, 20, 24 and 25 with all 
revisions shall be maintained in the office of the building official responsible for the administration and 
enforcement of this code. Each state department concerned and each city, county, or city and county 
shall have an up-to-date copy of the code available for public inspection. See Health and Safety Code 
Section 18942 (ti§.) (1) and (2). · 

Notation: 
Authority: Government Code §14617; Health and Safety'Code § 16600, 18928, 18930.5, 18934.5, 18934.6, 18938 & 
18940.5 
References: .Government Code §14617; Health and Safety Code §§16600 & 18901-18949 

ITEM 2. CBSC proposes to bring forward existing California amendments in Chapter 1, Division I, 
Section 1.2 Building Standards Commission, from the 2013 California Building Code for adoption 
into the 2016 California Building Code with additional amendments as follows: 

SECTION1.2 
BUILDING STANDARDS COMMISSION 

1.2.1 BSC. Specific scope of application of the agency responsible for enforcement, the enforcement 
agency and the specific authority to adopt and enforce such provisions of this code, unless otherwise 
stated. 

1. Siate buildings for all occupancies. 

Application-State buildings (all occupancies), including buildings constructed by the· 
Trustees of the California State University (CSU) and the Regents of the University of 
California (UC) where no state agency has the authority to adopt building standards 
applicable to such buildings. 

Enforcing agency-State or focal agency specified by the applicable provisions of Jaw. 
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Authority cited-Health and Safety Code Section 18934.5. 

Reference-Health and Safety Code, Division 13, Part 2.5, commencing with Section 
18901. 

2. University of California, California State Universities and California Community Colleges. 

Application-Standards for lighting for parking lots and primary campus walkways at the 
University of California, California State Universities and California Community Colleges. 

Enforcing agency-State or local agency specified by the applicable provisions of law. 

Authority cited-Government Code Section 14617. 

Reference-Government Code Section 14617. 

3. Existing state-owned buildings, including those owned by the University of California 
and by the California State University. 

Application-Building seismic retrofit standards including abating falling hazards of 
structural and nonstructural components and strengthening of building structures. See 
also Division of the State Architect. 

Enforcing agency-State or local agency specified by the applicable provisions of law. 
Authority cited-Health and Safety Code Section 16600. 

Authority cited- Health and Safety Code Sections 16600. 

Reference-Health and Safety Code Sections 16600 through 16604. 

4. Unreinforced masonry-bearing wall buildings. 

Application-Minimum seismic strengthening standards for buildings specified in 
Appendix Chapter A 1 of the California Existing Building Code, except for buildings subject 
to building standards pursuant to Health and Safety Code (commencing) with Section 
17910. 

Enforcing agency-State or local agency sp$cified the applicable provisions of law. 

Authority cited-Health and Safety Code Section 18934.-6,.Z 

Reference l=lea!t/:J and Safety Code Seotions 18901 t/:Jroug/:J 18949. Health and Safety 
Code. Division 13. Part 2.5. commencing with Section 18901. 

1.2.1.1 State building. For purposes of this code, a "state building" is a structure for which a state 
agency or state entity has authority to construct, alter, enlarge, replace, repair or demolish. 

1.2.1.2 Enforcement. [CSU, UC, Judicial Council and California Department of Corrections and 
Rehabilitation {;f;).(;;g] State agencies or state entities authorized to construct state buildings may 
appoint a building official who is responsible to the agency for enforcement of the. provisions of the 
California Building Standards Code. 
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Exception: State buildings regulated by other sections of this code remain the 
enforcement responsibility of the designated entities. 

1.2.1.3 Enforcement. Reserved for DGS. 

4.-2.3 1.2.1.4 Adopting agency identification. The provisions of this code applicable to buildings 
identified in this section will be identified in the Matrix Adoption Tables under the acronym BSC. 

1.2.2 BSC-CG. Specific scope of application of the agencv responsible for enforcement. the enforcement 
agency and the specific authority to adopt and enforce such provisions of this code. unless otherwise 
stated. 

Application-All occupancies where no state agency has the authority to adopt green building 
standards applicable to those occupancies. 

Enforcing agency..State or local agency specified by the applicable provisions of law. 

Authoritvcited-Health and Safetv Code Sections 18930.5(a), 18938. and 18940.5. 

Reference-Health and Safetv Code. Division 13. Part 2.5. commencing with Section 18901. 

1.2.2.1 Adopting agency identification. The provisions of this code applicable to buildings 
identified in this section will be identified in the Matrix Adoption Tables under the acronym BSC
CG. 

~ 1.2.3 Alternative materials, design and methods of construction and equipment. The 
provisions this code are not intended to prevent the installation of any material or to prohibit any design or 
method of construction not specificallyprescribed by this code, provided that any such alternative has 
been approved. An alternative material, design or method of construction shall be approved where the 
building official finds that the proposed design is satisfactory and complies with the intent of the provisions 
of this code, and that the material, method or work offered is, for the purpose intended, at least the 
equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and 
safety. 

1.2.2.11.2.3.1 Research reports. Supporting data, where necessary to assist in the approval of 
materials or assemblies not specifically provided for in this code, shall consist of valid research 
reports from approved sources. 

4.2..2.21.2.3.2 Tests. Whenever there is insufficient evidence of compliance with the provisions of 
this code, or evidence that a material or method does not conform to the requirements of this 
code, or in order to substantiate claims for alternative materials or methods, the building official 
shall have the authority to require tests as evidence of compliance to be made at no expense to 
the jurisdiction. Test methods shall be as specified in this code or by other recognized test 
standards. In the absence of recognized and accepted test methods, the building official shall 
approve the testing procedures. Tests shall be performed by an approved agency. Reports of 
such tests shall be retained by the building official for the period required for retention of public 
records. 

Notation: 
Authority: Government Code §14617; Health and Safety Code§ 16600, 18928, 18930.5, 18934.5, 18934.6, 18938 & 
18940.5 
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References: Government Code §14617; Health _and Safety Code §§16600 & 18901-18949 

ITEM 3. CBSC does not adopt Chapter 1 SCOPE AND ADMINISTRATION, but proposes to carry 
forward existing editorial amendments and make additional editorial amendments for code 
consistency. 

DIVISION II 
SCOPE AND ADMINISTRATION 

Note: Sections adopted or amended by state agencies are specifically indicated by and agency banner:.. 
or iRdioated iR t/:Je MatFix Adoption Table. 

Notation: 
Authority: Government Code §14617; Health and Safety Code§ 16600, 18928, 18930.5, 18934.5, 18934.6, 18938 & 
18940.5 

' References: Government Code §14617; Health and Safety Code §§16600 & 18901-18949 

ITEM 4. CBSC proposes to adopt 2015 IBC, Chapter 2 Definitions. 

CHAPTER2 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 5. CBSC proposes to adopt Chapters 3, 4, 5, 6, 7 of the 2015 IBC without amendment. 

CHAPTER3 
USE AND OCCUPANCY CLASSIFICATION 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS ON USE AND OCCUPANCY 

CHAPTERS 
GENERAL BUILDING HEIGHTS AND AREAS 

CHAPTER6 
TYPES OF CONSTRUCTION 

CHAPTER7 
FIRE AND SMOKE PROTECTION FEATURES 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
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References: Health and Safety Code §§18928 •. 18928.1, & 18934.5 

ITEM 6. CBSC proposes to adopt Chapter 8 Interior Finishes of the 2015 IBC with new 
amendments. 

CHAPTERS 
INTERIOR FINISHES 

SECTION 801 
GENERAL 

801.1 Scope. The provisions of this chapter shall govern the use of materials used as interior finishes, 
trim, and decorative materials. CBSC-CGl See California Green Building Standards Code. Chapter 5. 
Division 5.5 for additional finish material pollutant control requirements. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 18940.5 
Reference: Health and Safety Code §§18928, 18928.1, 18934.5, 18938(b) & 18940.5 

ITEM 7. CBSC proposes to adopt Chapters 9 and 10 of the 2015 IBC without amendment. 

Notation: 

CHAPTER9 
FIRE PROTECTION SYSTEMS 

CHAPTER10 
MEANS OF EGRESS 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 8. CBSC does not adopt Chapter 11 Accessibility of the 2015 IBC. 

Notation: 

CHAPTER 11 
ACCESSIBILITY 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§ 18928, 18928.1, & 18934.5 

ITEM 9. CBSC proposes to adopt Chapter 12 Interior Environment of the 2015 IBC with new 
amendments and carry forward the existing amendment to Section 1205.7(formerly1205.6) 
Campus lighting for parking facilities and primary walkways at California state universities, 
colleges and community colleges and its sub-sections. 

CHAPTER12 
INTERIOR ENVIRONMENT 
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SECTION 1205 
LIGHTING 

1205.6 Light pollution reduction. IBSC-CGT See California Green Building Standards Code. Chapter 5. 
Division 5. 1 for additional light pollution reduction requirements. 

~ 1205.7 Campus lighting for parking facilities and primary walkways at California state 
universities, colleges and community colleges. TBSCT Artificial light shall be provided for parking 
facilities and primary walkways at California State Universities, colleges, and community colleges in 
accordance with provisions of this subsection. This subsection shall not apply to the University of 
California unless the Regents of the University of California, by resolution, make it applicable. 

1205.6.11205.7.1 Lighting Requ(rements. Based on the recommendations of the most current 
edition of the Illumination Engineering Society lighting handbook, for the follo'wing lighting standards 
shall be used for all new construction of open parking facilities, covered parking facilities and primary 
walkways: · 

1. Open and covered parking facilities. · 
1. 1 Medium-level activity usage when medium usage is present. 
1.2 High-level activity usage when high usage is present. 

2. Primary campus walkways. 
2. 1 Medium-level activity usage when.medium usage is present. 
2.2 High-level activity usage when high usage is present 

SECTION 1207 
SOUND TRANSMISSION 

1207.5 Acoustical control. IBSC-CGl See California Green Building Standards Code, Chapter 5, 
Division 5.5 for additional sound transmission requirements. 

Notation: 
Authority: Government Code §14617, Health and Safety Code §18928, 18934.5 & 18940.5 
Reference: Government Code §14617, Health and Safety Cod~ §§18928, 18928.1, 18934.5, 18938(b) & 18940.5 

ITEM 10. CBSC does not adopt Chapter 13 Energy Efficiency of the 2015 IBC. 

Notation: 

CHAPTER13 
ENERGY EFFICIENCY 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928. 1, & 18934,5 

ITEM 11. CBSC proposes to adopt Chapter 14 Exterior Walls of the 2015 IBC with amendments. 
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. CHAPTER 14 
EXTERIOR WALLS 

1403.2.1 IBSC"CGl See California Green Building Standards Code. Chapter 5. Division 5.4 for additional 
weather protection requirements. 

Notation: 
Authority: Health and Safety Code §18928, 18934.5 & 18940.5 
References: Health and Safety Code §§18928, 18928.1, 18934.9 & 18940.5 

ITEM 12. CBSC proposes to adopt Chapter 15 Roof Assemblies and Roof Top Structures of the 
2015 IBC with amendments. Carry forward the existing amendment to Section 1510.7.1 (Formerly 
1509.7.1) ~ind resistance. 

CHAPTER 15 
ROOF ASSEMBLIES AND ROOF TOP STRUCTURES 

SECTION 1510 (FORMERLY 1509) 
ROOFTOP STRUCTURES 

1509.7.11510.7.1 Wind resistance. Rooftop mounted photovoltaic panels and modules shall be 
designed for component and cladding wind loads in accordance with Chapter 16 using an effective 
wind area based on the dimensions of a single unit frame. 

Exception: [BSC} The effective wind area shall be in accordance with Chapter 16 and-ASCE 7 
Section 26.2. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 13. CBSC adopts Chapter 16 Structural Design of the 2015 IBC with new amendments. Carry 
forward existing California amendments with minimal changes to Section 1613.1.2 and 1613.1.3 for 
state"owned buildings. Repeal Section 1613.5 and its sub"section which amended ASCE 7. 

CHAPTER16 
STRUCTURAL DESIGN 

SECTION 1613 
EARTHQUAKE LOADS 

1613.1 Scope. Every structure, and portion thereof, ... 
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1613.1.2. State~owned buildings. CBSCl. State-owned buildings, including those of the University of 
California, CSU and Judicial Council, shall not be constructed where any portion of the foundation would be 

· within a mapped area of earthquake-induced liquefaction of landsliding or within 50 feet of a mapped fault 
rupture hazard as established by Section 1803. 7 

1613.1.3 Existing state buildings. CBSCZ Additions, alterations, repairs, or change of occupancy 
category of existing buildings shall be in accordance with the California Existing Building Code. Part 10. 
Chapter34. 

1613.5 {BSC] Modlfieations ta ASCE 7. The text of ASCE 7 shall be modified as iRdioated in Sect.1eRs 
1613.5.1through1613.5.2. 

1613. 5.1 [BSC} Modify A~CE 7 DEFIA'IT!OA'S as follows: 

1.2 DEFINITIONS. 

BALLASTED PHOTOVOLTAIC SYSTEM: A roof mounted system composed of soklr 
photo•1Gltaic pane.ls and supporting members that are unattached orpartla!ly attached to the roof 
and must roly on its v;.efght, aerodynamics and friot.1en te oounter the e#ect of wind and seismic 
forces.· 

1613.5.2{BSC} ModifyASCE 7 SeetioR 13.4 as fo!lows: 

Seetion 13.4 NONSTRUCTURAL.. COMPOA'EA'TAAl.CHORAGE. 

Components and the.\'· supports shal' be attached (or anchored) te the str"/Jcturo in aooordanoe with 
the roqEJifements of th.i.s sect!on and the attachment shall sat.i.sfy ·the requirements for the parent 
·material as set fGrth elsev,ihere fn this standard. Component attaof:lments shall be bolted, welded, or 
otherwise positi•;.ely fastened without consideration ef friot!ona.1 res.i.staRce produced by the effects of 
gra11ity. A oontinuous load path of su#iofent strength and stiffness between the oomponent and the 
supportJng structure sha!i be pro'lfded. Local elements of the struotur:e including oonneotlons shall be 
designed and construoted for the component forces where they oontrol the des.ign of tlw elements or 
their GORneot.ior18. The compenemt foroos shall be those determined in Section 13.3.1, exsept that 
modifications to Pp and R, due to anchoFage oonditfons need not be oons.'dered. The design 
doGl:ffTlents sha!I include suffloient information rolatfng to the attachments to •;.eFify oomp!iance w.ith the 
requirements of this section 

Notation: 

Exeeption: Ba!lastedphoto•10.'taio systems when designed fs based on Section 13. 4. 7 
and appro'led by the enforoing agency. 

13.4.7. Solar Pl/panels or modules installed on a roof as a ba!asted system need not be 
r.igki!y attached to the roof or supporting structure. Ba!!astod systems sha!! be designed and 
installed only on roofs with slopes 1 inch per foot or less. The ballasted system sha!I be 
designed to resist sliding and uplift resulting from lateral and vrJrtioa.' forces, using a ooeffiofent 
of friction determined by acceptab!e engineeFing praotices . .in sites whe.r:e the Seismis Des.ign 
oategory is C or above, the system sha# be des.igned to aooommodate seismic dioplasement 
determined /Jy appro•10d analysis or shake table testing, /;/Sing input motions cons.i.stent with 
A SCE 7.'ate.ra! and •;.ertioaJ sefsmfo forces for non st.'tlsturoJ oomponents on roofs. 

Authority: Health and Safety Code §18928 & 18934.5 

Final Express Terms 
BSC 05/15 - Part 2 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 

11OF49 
October 27, 2015 

BSC-05-15-FET-P!2-Final 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

References: Health and Safety Code §§18928,.18928.1, & 18934.5 

ITEM 14. CBSC proposes to adopt Chapter 17 Special Inspections and Tests of the 2015 IBC 
without new amendments. Carry forward existing California amendments to Sections 1704.2.3 and 
1707 .1. See Item 26. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 15. CBSC proposes to adopt Chapter 18 Soils and Foundation of the 2015 IBC without new 
amendments. Carry forward existing California amendments to Section 1810.3.10.4 Seismic 
Reinforcement. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§ 18928, 18928.1, & 18934.5 

ITEM 16. CBSC proposes to adopt Chapter 19 Concrete of the 2015 IBC with amendments. CBSC 
proposes to repeal the amendment to the 2013 CBC, Section 1905.1.8(Formerly1905.1.9) American 
Concrete Institute (ACI), Section D.3.3 and adopt the 2015 IBC Section 1905.1.8, ACI 318, Section 17.2.3 
with minor amendments. 

CHAPTER 19 
CONCRETE 

1905.1.3 ACI 318, Section 18.5 (formerly 21.4). 
Modify ACI 318, (formerly Section 21.4), by adding new Section 18.5.2.2 and renumbering existing 
Section 18.5.2.2 and 18.5.2.3 to become 18.5.2.3 and 18.5.2.4, respectively. 

18. 5. 2. 2 - Connections that are designed to yield shall be capable of maintaining 80 percent of 
their design strength at the deformation induced by the design displacement or shall use Type 2 
mechanical splices. 

18.5.2.3 - Elements of the connection that are not designed to yield shall develop at least 1.5 Sy. 

18.5.2.4 Wallpiers.in SeismioDesigR CategoryD, EorFsha!foempfywith Seotion 1905.1.4of 
the Califernia Bl;f#dfng Code. 

18.5.2.4- In structures assigned to SOC D, E or F, wall piers sha;; be designed in accordance 
with 18.10.8or18.14 in ACI 318. 

1905.1.B (formerly) 1905.1.9 AC/ 318, Sesti9R D.3.3. Modify A Cl 318, Seotions D.3.3. 4.2, D.3.3. 4.3 (d) 
andD.3.3.5.2 to read as follows: 
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D.3.3. 4.2 Where the tensile component of the strength le11el earthquake for:oe app!!ed to anchors 
exceeds 20 percent of the total faotOred anchor tensNe fo."'Ge assoo.iated vlith the same load 
combinatlen, anchors and their attachments shall be dosfgned in accordance with Seotion 
D.3.3.4.3. The anchor design tensile strength sha!! be determined in acoordanco with Seotlon 
D.3.3.4.4. 

EXGeption: Anchors designed to resist v.la# 01:Jt of plane forces with des-.ign strengths 
eq1:Jal to or greater than the force determined in aooordanoe with ASCE 7 Eq1:Jatlon 12.11 
1 or 12.14 1 O and Seotion 1604A. 8. 2 of this oodo shall be deemed to satisfy Seotlon 
D.3.3. 4.3 (d). 

D.3.3.4.3 (d) The anohororgrol:lp ofanohors shall be designed forthe mm<:ifR(;Jffl tension 
obtained from dosign load oombJnations that lno.'llde E, with E .'noreased by o.,. The anchor 
des-.ign tensile strength shall be ca.lou/ated from See-tlon D.3. 3. 4. 4. 

D. 3. 3. 5. 2 Where the shear component of the strength !-0•1el earthquake foree applied to anchors 
Gxoeeds 20 percent of the total faetored anchor shear force assoo.iated with tf:le same load 
oomb,'natlon, anshors and their attachments shat! be dos.igned in aooordance with Section 

aooordanoe with Section D. 6. · 

EXGeptions: 
1. Fo.r the oalo1:Jla#on of tho in p!ane shear strength of anchor bolts attaching wood sill 
plates of bearing or non searing wa!!s of !.ight frame wood strootures to fol:lndatiens or 
fe1:Jndatfon stem walls, the In plane dosign shear strength fn aooordanoo with Seetlons 
D. 6.2 and D. 6.3 need not be computed and See-tfon D.3.3.5.3 shall be doomed to be 
sat.ls'fiod P•"'<Yl.icled all of the following are met: 

1.1. Tho aUewable in plane shear strength of the anchor is determined In acoordanoe wlth 
AF&PA lVDS Tab!e 11E for lateral design va.'lles parallel to grain. 

. ~ 

1.2. The mm<:fm(;Jffl anchor nominal diameter is I inches (16 mm}. 
$-

1.3. Anohorbolts are embedded into oonorete a m.'nfm(;Jffl of 7.'nohes (178 mm} . 
.:J 

1. 4. Anchor belts are located a mlnfm(;Jffl of 11 .'nohes (45 mm} from tho edge of tho 
' 4-

conorete parallel to the length of tho wood slit p.'ate. 
1.5. Anchor bolts are located a min.wwm of 15 anchor diameters from the edge of the 
oono.rete perpendicular to the length of the wood s-.;H plate. 
1. 6. The sill plate is 2 inch or 3 .'Roh nominal th!okness. 

2. For the calcl:Jfatlon of the in plane shear strength of anchor bo.'ts attaoh.'ng oold formed 
steel track of bearing or non bearing walls of anchor bolts attaching co.Id formed steel 
trao.'< ofbearfng or non bear.'ng watts of!fght frame constr1:Jotion to foundations or 
foundation stem wa#s the In plane des-.ign shear strength in aooordance with Sect! ons 
D.6.2 and D.6.3 need not be oomputedand Soot.Ion D.3.3.5.3 shall be doemod to be 
sat.15'fiod provided all of the tO!lowing are met: 

e 
2.1. The mm<:fm(;Jffl anohornomlnal diameter is l<J..lnohes (16 mm). 

2. 2. Anchors a.re embedded into oonorete a minf m(;Jffl of 7 fnohes (178 mm} . 
.:J 

2. 3. Anchors are !ooated a minlfR(;Jffl of 1 I Inches (45 mm} from the edge of the oonorote . 4-

parallel to the length of the track. 
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2. 4. Anchors are located a minfmum of 15 anohor diameters from the edge of the 
oonorete perpenc/if){Jiar te the length of the traok. 
2. 5. Tho traok is 33 te 68 mi! designation thickness. 

All<Yotlabie in plane shear strength of exempt anohors, para!.tei to tho edge of oonorete 
shalt be permitted to be determined in aooordanoo with A!SI S100 Soonon E-3.3.1. 

3. !n Hght frame oonstn:1otion, bear!ng ornonboaring walls, shearstr:eagth ofoonorete 
anchors less than or eq1::1a! to 5IEJ inch [16mm} jn diameter of sill plate or traok to 
fol::IRdatlon or fo1::1ndation stem w-aH need not satisfy 
Seotion D. 3.3. 5.3 (a) through (c) when tho design strength of tho anchors fs determined in 
aooordanoe with Sootf.oa D.6.2.1(o). 

1905.1.8(Formerly1905.1.9) ACI 318, Section 17.2.3. Modify ACI 318, Sections 17.2.3.4.2, 
17.2.3.4.3(d) and 17.2.3.5.2 to read as follows: 

17.2.3.4.2 -Where the tensile component of the strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor tensile force associated with the same load 
combination, anchors and their attachments shall be designed in accordance with Section 17.2.3.4.3. 
The anchor design tensile strength shall be determined in accordance with Section 17.2.3.4.4. 

Exception: Anchors designed to resist wall out-of-plane forces with design strengths equal to or 
greater than the force determined in accordance with ASCE 7 Equation 12.11- or 12.14-10 and 
Section 1604.8.2 of this code shall be deemed to satisfy Section D.3.3.4.3 {d). 

17.2.3.4.3(d) - The anchor or group of anchors shall be designed for the maximum tension obtained 
from design load combinations that include E, with E increased by 0 0 . The anchor design tensile 
strength shall be calculated from Section 17.2.3.4.4. 

17.2.3.5.2 -Where the shear component of the strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor shear force associated with the same load 
combination, anchors and their attachments shall be designed in accordance with Section 17.2.3.5.3. 
The anchor design shear strength for resisting earthquake forces shall be determined in accordance 
with Section 17.5. 

Exceptions: 

1. For the calculation of the in-plane shear strength of anchor bolts attaching wood sill plates of 
bearing or non-bearing walls of light-frame wood structures to foundations or foundation stem 
walls, the in-plane design shear strength in accordance with Sections 17.5.2 and 17.5.3 need not 
be computed and Section 17.2.3.5.3. shall be deemed to be satisfied provided all of the following 
are met: 

1.1. The allowable in-plane shear strength of the anchor is determined in accordance with 
AWC NOS Table 11 E for lateral design values Rarallel to grain. 

5 
1.2. The maximum anchor nominal diameter is I inches (16 mm). 

8 

1.3. Anchor bolts are embedded into concrete a minimum of 7 inches (178 mm). 
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3 
1.4. Anchor bolts are located a minimum of 1 I inches (45 mm) from the edge of the 

4 
concrete parallel to the length of the wood sill plate. 

1.5. Anchor bolts are located a minimum of 15 anchor diameters from the edge of the 
concrete perpendicular to the length of the wood sill plate. 

1.6. The sill plate is 2-inch or 3-inch nominal thickness. 

2. For the calculation of the in-plane shear strength of anchor bolts attaching cold-formed steel 
track of bearing or non-bearing walls of anchor bolts attaching cold-formed steel track of bearing 
or non-bearing walls of light-frame construction to foundations or foundation stem walls the in
plane design shear strength in accordance with Sections 17.5.2 and 17.5.3 need not be computed 
and Section 17.2.3.5.3 shall be deemed to be satisfied provided all of the following are met: 

5 
2.1. The maximum anchor nominal diameter is I inches (16 mm). 

8 

.2.2. Anchors are embedded into concrete a minimum of 7 inches (178 mm). 

3 
2.3. Anchors are located a minimum of 1 / 4 inches (45 mm) from the edge of the concrete 

parallel to the length of the track. 

2.4. Anchors are located a minimum of 15 anchor diameters from the edge of the 
concrete perpendicular to the length of the track. 

2.5. The track is 33 to 68 mil designation thickness. 

Allowable in-plane shear strength of exempt anchors, parallel to the edge of concrete 
shall be permitted to be determined in accordance with AISI S100 Section E3.3.1. 

3. In light-frame construction, bearing or nonbearing walls, shear strength of concrete anchors 
less than or equal to 1 inch [16mm] in diameter of sill plate or track to foundation or foundation 
stem wall need not satisfy Section 17.2.3.5.3(a) through (c) when the design strength of the 
anchors is determined in accordance with Section 17.5.2.1(c). 

Notation: 
Authority: Health and Safety Code§ 16600 18928 & 18934.5 

. References: Health and Safety Code §§18928, 18928.1, 18934.5 & 18938(b) 

ITEM 17. CBSC proposes to adopt Chapters 20, 21, 22, 23, 24, 25, and 26 of the 2015 IBC without 
new amendments. See Item 26 for existing California amendments being carried forward. 
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CHAPTER22 
STEEL 

CHAPTER23 
WOOD 

CHAPTER24 
GLASS AND GLAZING 

CHAPTER25. 
GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

Notation: 

CHAPTER26 
PLASTIC 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 18. CBSC does not adopt Chapters 27, 28, and 29. See Item 26 for existing California editorial 
amendments being carried forward. 

Notation: 

Chapter27 
ELECTRICAL 

Chapter 28 
MECHANICAL SYSTEMS 

Chapter29 
PLUMBING SYSTEMS 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 19. CBSC proposes to adopt Chapter 30 Elevators and Conveying Systems of the 2015 IBC · 
without amendment. · 
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ITEM 20. CBSC does not adopt Chapter 31; however, CBSC proposes to carry forward existing 
amendments to Chapter 31 Special Construction. Sections 3109.4.4 through 3109.6 contain 
provisions for private swimming pools (statewide). See Item 26 for existing California 
amendments being carried forward. 

ITEM 21. CBSC proposes to adopt Chapter 32 Encroachments into the Public Right--of-Way of the 
2015 IBC and carry forward existing amendment. See Item 26 for editorial amendment being 
carried forward. 

ITEM 22. CBSC proposes to adopt Chapter 33 Safeguards during Construction of the 2015 IBC 
without amendment. 

ITEM 23. CBSC proposes to repeal existing amendments to Chapter 34 Existing Structures as its 
contents were moved to the 2015 International Existing Building Code. CBSC will relocate 
amendments of Chapter 34, CBC, to the 2016 California Existing Building Code (CEBC}, Part 10. 
The rulemaking for the CEBC, Part 10 will be heard by the SD/LF Code Advisory Committee. 

CHAPTER34 
RESERVED 

(formerly EXISTING STRUCTURES} 

Action taken during the 2012 Code Development process removed Chapter 34, Existing Structures, from 
the IBC. The provisions of this chapter and California amendments are contained in the International 

California Building Code. See Section 101.4.7 

SECTION 3401 
GENERAL 

3401 .1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of 
occupancy of existing buildings and structures, lne.4Jd.ing state regu'ated str1::1owres in aooordanoe with 
sections 3401.1.1 and 3401.1.2. · · 

3401.1.1 E.xistmg state owRedstructures. The pr<Y1.i.siens of Seotlons 3417 thro1::1gh 3422 estabHsh 
minimum standards for earthr;µJako e'laluation and design for retrofit of ex.i.sting state owned struotures, 
ine.'l:lding buildings owned by tho Unh'OFSity of Ca!ifomia and the California. State Uni'lersity. 

Tho prevls.'ons of Seotlon 3417 throl:lgh 3422 may be adopted by a looa,'}urisdiotton for 
oarthqHake e·1allJat.'on and design for retrofit of ex.isting bl:lildlngs. 

3401.9 Dangerous coRditions. [BSC] RegardleBB of tho ~xtent of str1::1otyra.' or nonstrnotl:IFa.' damage, the 
bu.ildlng offiola.' shall ha'le the authority to requlre the e.'lmlnatien of oondit,'ons deemed dangerollB. 

SECTION 3402 
DEFINITIONS 
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DANGEROUS. 

EXISTING STRUCTURE. 

PRIMARY FUNCTION. 

SUBSTANTIAL STRUCTURAL DAMAGE. 

TECHNICALLY INFEASIBLE. 

SECTION 3403 
ADDITIONS 

3403.1 General. Additions to any building or structure shall comply:" 

Exception: P.or state owned bui.'-dfngs, fno.fttdiRg those owned by the University of Ca!lfomia and 
the California State University and the jl:ldkiia.' eol:lnei!, the reql:lirements of Seetions 3403. 3 and 
3403. 4 a,co replaeed by the rnqulrements of Seetions 3417 throl:lgh 3422. 

SECTION 3404 
ALTERATIONS 

3404.1 General. Exoept as provided by Section 3401.4 ... 

Exoeptions: 
1. An existing ... 
2. Handrails ... 
3. For state owned buildings, ineluding those owned by the Unf•1ersfty of California and the 
CaHfomfa State Uni•1ersity and tho }udfo.ia.' eounei.', the .coqukemonts of Seetions 3404. 3 through 
3404. 5 are .cop!aeod by the rnqu-iroments of Soctfons 3417 through 3422. 

SECTION 3405 
REPAIRS 

3405.1 General. Buildings and struotures, and parts thereof, shall be repaired in oomplianoe with Section 
3405 and 3401.2. V'lork on nondamaged oomponents that is necessarJ' for the required repair of damaged 
components shall be considered part of the repair and shall not be subject to the requirements for 
alterations in this chapter, Routine maintenanoe required by Section 3401.2, ordinary repairs 8*0mpt from 
permit in accordanoe with Seotion 105.2, and abatement of wear due to normal servioe conditions shall 
not be subject to the requirements for repairs in this section. 

Exceptit::m: For state owned bl:liklfngs, inell:ldfng these owned by the Uni•1ersity of California and 
tho Ca!Jfornfa State UniV-Orsfty and thejl:ldio.ial eounoll, the requirements of Seettons 3403.3 and 
.J.4fXh4 a.co rep!aood by the ,coql:Ji,coments of Seetlons 3417 through 3422. 

SECTION 3406 
FIRE ESCAPES 
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3406.1 '•".'here permitted. Fire escapes shall be permitted only as provided for in Section 2406.1.1 
through 3406.1.4. 

3406.1.1 Ne'N buildings .... 

SECTION 3408 
CHANGE OF OCCUPANCY 

3408.1 Conformance. No change shall be made in the use or occupancy of any building that would place 
the building in a different division of the same group of occupancies or in a different group of occupancies, 
unless such building is made to comply 'Nith the requirements •.. 

3417.1 Purpose.':~, 

SECTIOA' 3417 
EARTHQUAKE EVALUATJOA' AND DESIGA' 
FOR RETROFIT OF EXISTING BUILD.'A'GS 

3417.1.1 ExiStiRg state owned struatu."eS. Tho pro'lisfons of Sections 3417 throYgh 3423 ostab!isl1 
mlnim11tn standards for oarthffl:Jake e•1a,'tJation and design for retrofit of existing state 0V1ned 
strYctYres, ,iflo!uding bl:lildings owned by the Uni•10rsity of GaJifomfa and tho GaNfomfa State 
Univ-ersity • .. • i ~ 

Tho pro'lisions of Sections. 3417 throYgh 3423 may bo adopted by a local}urisdfction f.or earthquake 
e•taJuation and des,ig-R for retrofit of axistfng b(;JHdings. 

3417.2 Ssope. All mod.ifioations, strncturaHy connected addltfens and/or repairs to existing strncwres or 
portions thoreofsha!l, at a minimum, be des.ig-Rod and oonstrueted to rosfst tho e'fffJcts ofsotsmto groYnd 
motions as pro'l!ded in this section. The structural system sfla!l 13.e evawated lay a registered design 
professfona! and, if not meeting or oxeeedfng the minimum so.ismie design perfermanoo reqYirements of 
th.is seetion, sha!l lae retrofitted in eomplianee ttlith these FBqYiroments. · 

Exoeptic;m: Those strucwtvs for which Section 3417. 3 determines that assessment is not required, or 
f.or V'lhloh Section 3417. 4 determfnos that retrofit fs not needed, then on.1y tho roqYiremonts of Section 
3417.11 apply. 

3417.3 Applicability. 

3417.3.1 Ex!&tiRg state ev1ned bulldiRgs .• Ccir OX.:.isting state 0V1ned struetures fno/f;ld,iflg a!l /311.i!dfngs 
ov'lRed /:Jy tho Univer&ify of Caf.ifomla and tho Galif.omfa State URl'10rsity, the requirements of Soetfon 3417 
apply whenever tho structure .is to be retrofitted, repaired or modified· and any of tho following apply: 

1. Total constr.Jctfon cost, not ineludfng cost of f1:1mish!ngs, fixtl:JfOs and eqYipment, or normal 
maintenaneo, for tho bYildtng eKeeeds 2!3 percent of the construction cost for tho replacement 
of the existing br:1ikl.i.ng. 
The changes are c11tnu1atfve for past modifioatlons to the buHdf ng that occt:HTed after adoption 
of the 199!3 CaHfom!a BYt!ding Code and dld not reqYire seismic retrofit. 

2. There are changes fn risk eatogery. 

3. The modification to tho structural components fneroases the se.ismic forces .in or strength 
requirements of any strYcwra! component of the existing str1:1cture lay more than 10 percent 
c1:1mu.1atlve since the or!ginal constr .... ctien, unless the component ha~ the capacity to res.ist the 

Final Express Terms 
SSC 05/15 - Part 2 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 

19 OF 49 
October27, 2015 

BSC-05-15-FET-Pt2-Final 



n " -

STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

increased forces determined in ~ccordance with Section 3419. lftho bf:Jikiing's seismic base 
shear capactty has boon increased since tho original construction, tho percent ohango iR base 
shear may be calcuf.atod re!8ti•,te to tho increased 'lal-uo. 

, 
4. Strucwral elements need ropalr where tho damage has redf:Jcod tho lateral load resisting 

capacity of tho str1:Jctural system by more than 10 percent. 

5. Changes in H•1e or dead load increase story shear by more than 10 percent. 

3417.4 Evaluation required. lftho criteria in Section 3417.3 apply to tho project f:JRdor consideration, tho 
design professional of record shall provide an e•;.aluation fn accordance with Section 3417 to determine 
the seismic performance of tho building in its current configuration and condition. ff the structure's seismic 
performance as required by Section 3417.5 js e•,raluated as satisfactory and the poorroviower(s), when 
Method B of Section 3421 is used, concu-r, then no structural retrofit is requk-ed. 

3417.5 Minimum seismic de&ign performance lei.refs fo ... structural and nonstructural components. 
Fo!lowing tho1Votatton:s ofASCE 41, tho seismic requirements for design and assessment are based 
upon a prosoribod Earthquake Hazard Level (BSE 1, BSE 2, BSE R or BSE C), a spooifiod structural 
performance JeYOl (S 1 through S 5) and a non structural performance le'le! (.'VA through .'V E). Tho 
minimum seismic performance criteria are given in Table 3417.5 according to tho Building Regulatory 
Af:lthorlty and the Risk Category as determined in Chapter 16 or by the reguiatory authority. Tho building 
st:ia!I be evaluated at both the Love! 1 and Level 2 performance !-0 110ls, and tho more restriotf•1e 
requirements shall apply. 

Basfo Safety EartRquako 2 (BSE 2) in ASCE 41 shall be same as Risk Targeted Maximum Considered 
Earthq1:1a.'fe (MCER) in ASCE 7. Probabllistlc response spectra defining other Earthqua.'fe Hazard Levels 
shall be de'io!oped using site speoffio gro1:JRd motions in aoeordance w!-th ASCE 7 Seetion 21.2 utfllzfng 
the Next Generation Attenuation (NG/'J relations used for the 2008 USGS soismie hazards maps for 
V'lestom United States (\4VS). V'lhen supported by data and analysis, other NGA relations, that 1110re not 
used for tho 2008 USGS maps, shat! be permitted as addlf.ions or substitutions. l\lo fe"tivor than three l\IGA 
ref.ations shall be utillzod. Response spectra shall incorporate tho risk ooefficiont CR perASCE 7 Soetion 
21.2.1.1 

Ground motion response history analysis shall be as set forth in ASCE 7Chapter16, Section 17.3 or 
Seetion 18.2.3. 
Exception: If tho #oor area of an additlon is greater than the larger of 50 per cont of tho #oor area of tho 
orig!nal building or 1,000 square feet (93 m.a), then the Table 3417.fi entries forBSE Rand BSE Care 
ropf.aeod by BSE 1 and BSE 2, respectively. 

TABLE 3417.5 SEISMIC PERFORMANCE REQU!REMEA'TS BYBUILD!NG REGULATORY 
AUTHORITYAA'D RISK CATEGORY. ALL BUILDINGS Al.OT REGULATED BYDSA ARE 

ASSIGNED AS "STATE OWNED." 
PERFORMAA.tGE.- GR/.11iRIA 

B11i.~g Reg11lataty A11thaFity Risk CategaPJ t.evet 1 l:eve.t2 
_, 

1,11,1/J B8e R, S 3, f\![) Bse c, s a, ,6.i e -
n.L-.t.- .f"'\. ·---I AL B8eR, S 2,,r,.1 B B8eC, S 4, NC - .. 
n· -ZJ.L.- - . n . 

'-·-· -· .. - .. - ··-
__ ,_ 

~· 
_,,,, n; A--L:.1._ . .L c:J •. LI!. --L- • 

- - -· - .. _, ·- -
-,;,.:_• __ ,..~.t.L- t::a+,...t. JI Q,,Lr:-·-· -· .. - .. - .. ·-
n;,.:-·-- _,,,,__ n JI " 

,,_,,, 
" ,_,_ -· .. - ··- .. .. ,_ --

~· -..&.S.£...-. -L JI .L• !", --- ,,_,,, 
" ,_. -· .. - .. -... 
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4-: ASCE 41 pr:ev.1des asoeptanoe Gf#eFia (e.g. m, r:etatieR} fer Immediate Ooo1:1panoy (S1), Life Safuty (S3), 
and Get/apse Pro•1ention (Sa), and speoifies that va.'l:Jes fer S 2 and S 4 are te he deteffR!ned fJy 
interpolation fJetweon the adjaoentperfo1manse fe'/ef valoos .. 

The Fef/l:liFed method efinterpolation is as fe!lov.'8: · · · · 

.~r .'e'le.' S 2, tho aooeptanee vaf/:18 is 4 
/:;, of the sl:lffl of the tafJ1:1Jated •;a.'l:le fer fmmedk:lte Ooo1:1pansy 

(10 fe•.ieQ and twioe the tafJ1:1lated •;a/l:Je fer the Life Safet;' (LS !e'leQ . 

• ~r /eve.' S 4, the aooeptanoe •,'£1,'l:Je is one ha!f the Sl:lffl of the '18,'fle fer the LS !eve.' and the '.'8/l:Je fer 
the Collapse Pre•10ntion (GP) level. · 

.~r nonst." .. •olf/:=a,1 oomponents, l".1 A eorrespends te the .'O Je·lfJ.~ A.1 C te the LS le·.ief, and N D te the 
Ha:zafds Red1:1oed (J-IR fe•.ie/). 

For eva/uatien pmoedf/Fes, N B shall fJe the same as for N A. L4lheFe nl:lfflerioa.' ;ra.'1:1es are El8ed, the 
va/1:1es for N B aFe ene half the sl:lffl ef the appropriate 10 and LS va!fJes. WheFe !O or GP values aFe 
net gfv.en By ASCE 41, then the LS 'la!l:Jes ara por:m#ted te fJe s1:1estitl:lted. · 

2. Bl:lildings eva/1:1ated and retFOmted to meet the raq1:1fr:ements for a new tuJildiRg, Chapter 16, Part 2, Title 24, 
ln aoeor:danse wfi:h the m<:oeption in Seotion 3419.1, aFe deemed to meet the seisfflio pelformanoe 
:=eqf:lir:ements of this seetion. · 

3417.6 Retrofit .--equired. V'lhere the evaluation indieatos the buHdfng does not meet the reqf;Jired 
performanoe ob}eotf'IBs of this seetlon, the owner sha!I take appropriate steps to ensure that the building's 
struotural system ls retrofitted in aooordanoe V'liih the prov! &ions of Seotion 3417. Apf:JropFiato steps are 
either: 1) undertake the se.ismio retrofit as part of the additions, modifioations and/or .r:epaifs of the 
struoture; or 2) pro•1.icle a plan, aeeeptable to the building o#icfal, to eompleto the sefsmfo retrofit in a tlmely 
manner. Tf:le relooation or moving of an 9*fstlng building is oonsidered to be an a!teratlon reql:Jjring fi,tfng of 
the plans and speoifiGations appre•ted by the building official. 

3417. 7 The additions, mod!f.ioatfon or repair to any existing bui!ding are permitted to he prepared in 
aeoordanoe with the requirements for a new bullcJ.ing, Chapter 16, Part 2, Title 24, C. C.R., 2007 edition, 
app!fed to the entire bl:Jflding. 

3417.B The requirements ofASCE 41 Chaptor9 are to apply to the use ofseismie isolation orpas&i','O 
energy systems for the repair, modifioatfon or retrofit of an existing strf;lotl:Jre. ~/hen se.ismie isolation or 
passh'O energy dlssipation is used, the pro}eet must ha•10 projeot peer re'lfew as presoribed in Seotfon 
~ 

3417.9 Any oonstruotion requ!red by this ohapter shall ino.4Jdo struotural observatkJR by the registered 
des!gn professional who is respon&'ble for tho struowral des-.ign in aooordanoe wfth Seotfen 3419.10. 

3417.10 11'/here Method B of Seetfon 3421 Js used or is reqtf.ired by Seotion 3419. 7, the proposed method 
of bf;J-#dfng e•,ra,t.uatfon and design proeedures must be aeoepted by the building ofliGia/ prlor to the 
oommenoement of the work. 

3417.11 Vo!IHJtary lateFal f9roe Fe&!stiRg system mod!fisations. ~/here the exeeption of Seotion 
3417.2 app.'fes, mod!fioations of existing struotural oomponents and additions of new stmot1:1rat 
oomponents that are initiated for the pf;J{pose of fmpro•Ang the seff;mfo performanoe of an existJng 
struotr:Jre and that are not req1:1.ired by other portions of thff; ohapter are permitted under the roquifoments 
of Seotfon 3419.12. 
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SECT/OA' 341B 
DEFIA'/TIONS 

341B.1. Jn addition to tho definitions given in Section 3402, for the purposes of Sections 3417 through 
3423, certain terms are defined as fo!!-0v1S: 
ADDlTION means any w-0rk that increases the fl-Oor or roof area or the •;.olu-me of encJosed space of an 
existing buh'c#ng, and is structl:lraJ.ly attached to t/'1e existing bullding by oonneotfons that are required for 
transmitting verf.ioal or hor.izontal loads between the addif.ion and the existing struoturo. 

ALTERATION means any change within or to an exlsting building, which does not increase and may 
decrease the fl-Oar or roof area or the 110/u-me of enolosed spaoe. 
BSE C RESPONSE ACCELERATION PARAMETERS are the parameters (S;xs-and-SX4 ta,twn from 5 
peroent 150 year maxlm&m dkeotion spectral response aooek>ration ourves or by a Sito Speoifio Response 
Speotrum developed in aooordanoe wlth Seotion 3417. 5. Values for BSE C need not be greater than 
those for BSE 2. · 
BSE R RESPONSE ACCELERATION PARAMETERS are the parameters {S;xs-and-SX4) ta.twn from 20 
percent 150 year maximum cJi.reotion spectral response aooeloration ourves or by a Site Speoifio Response 
Speotrum de'leloped in aooordanoe with Seotion 3417. 5. 'lalues for BSE R need not be greater than 
those forBSE 1. 

BUILDING OFFICIAL ts that indf'lidua! wlthin the agency or organtzaf.ion charged wtth responsibility for 
oomplianoe with the requirements of this oode. For some agenofes this person .is termed tf:Je "enforoement 
agent." 

DES!GA' is the prooedure that includes both the evaluation and retrofit design of an exist.~g oomponent, 
element or structural system, and design of a new oomponent, element or str1:1Gtural system. 

E.".•.PORCEMEA'TAGENCY (Authority Having Jurisdist5an in ASCE 41) is the agency or organization 
charged with respons.ibf.lfty for agency or organization oompl.i8noe with tho requirements of this oode. 

METHOD A refers to tho prooedun:1s presoribed in SfJotfon 3420. 

METHOD 8 refers to the prooodures allowed in Section 3421. 

MODIFICAT!OA'S. F-Or this chapter, modlfioation fs ta.twn to inolude repairs to struotures that ha'le been 
damaged. 

N A, A{ B, N C, A' D, .'\1 E are seismic nonstructural oomponont porformanoe measures as defined in 
ASCE 41. NA corresponds to tho highestporformanoe !e'IOl, and ND tho lowest, while NE is not 
oonsidored. 

PEER RE'llEWrefors to tho preoedures oontainod in Sootion 3422. 

REPA!R as used in this ohapter means the design and oonstruction work underta.twn to restore or 
onhanoo tho structural and no11struotura.' load resisting system partloipatfRg in the latera! response aRd 
stability of a struoture that has e:xpotlonoed damage from earthquakes or other destructlve events. 

S 1, S 2, s· 3, S 4, S 6, S 6 are seismic structural porformanoo measures as defined Jn ASCE 41. S 1 
corresponds to the highest performanoo .'o•lfJ.~ and S 5 tho ,iowost, whUo S 6 is not eonsldered. 
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SPECIFIC PROCEDURES are the proeedures !fsted in Seetlon 3419.1.1. 

STRUCTURAL REPAIRS aro any ehanges affeotiRg existing or roqu!ring new strucwra/ components 
primar.i!y intended te eorrect the effeots of damage, deterioration or fFRfJending or actual failure, regardless 
ofeause. .. 

SECTIOA' 3419 
SEISMIC CRITERIA SELECTION FOR EXISTING BUILDINGS 

3419.1 Basis for eva/.uatisn and des.igll. This section deteffflines what techn!oo.' approach is te be used 
for the seismie evaluation and design for existing buHdings. For those btJHdfngs or portions of bul!dings for 
whieh Section 3417 requires aotion, the procedures and Hmitatiens for the e•/al.uatkm of ex.istfng builflings 
and design of retrofit systems and/or repair thereof shall be JmpJemented in accordance 1tlith this section. 

,;:Qne of the following approaches must be used: 

·r 1. A4ethod /', of SootioR 3420; 

2. Method B of Sect.ion 3421, with independent review of a peer reviewer as required in Section 3422; 
er 

3. P.orstate owned buildings only, the use of one of the specific procedures tl-sted in Seotion 3419.1.1. 

V'lhen Method B is chosen lt must be appro'led by the building officlal, and, where appNsable, by the peer 
re•/Jewer, All reforenced standards iR ASCE 41 shall be replaced by reforenced standards .'.isted in Chapter 
35 of this code, 
EXGeptisns: 

~ [BSC] For bu.\'diRgs constmcted to the requirements of California BYildfng Code, 199B or 
tater edition as adopted by the govemingjw:isd.Won, that oode is peffflitted to be used in 
place of those specified in Seotfon 3419.1. 

-2:- . [Reser/Od for DSA} 

3419.1.1 SpeGifis prosedures. For state owned buildings, the fol!ow.iflg spec!fio procedures taken 
from the !ntematfona! Existing Bu!kJing Code (IEBC) Appendix A may be used, without peer review, 
for their respeotive types of eonstruction to ooFRfJIY with the seismio perfoffflance requirements for 
Risk category!, U or f.U buildings: 

1. Seismis Strengthening Pro•1lsions for Unreinforoed MasoRf}' Bearing Wsll BuHdlngs (Chapter 
A1 of the IEBC). 

2. Prescriptive Pro•Aslons for Se.ismic Strengthening of Cfipp.'e Walls and Sill Plate Anehorage of 
Light l,l'l/ood .c=rame, Residential Buildings (ChapterA3 of the !EBC). 

3. EarthCf./;Jake Ha:tard Reduct!oR in Existing Reinforoed Concrete aRd Reinforced .'Vlasonry Wall 
Buildings with Fif>Xible Diaphragms (Chapter A2 of the lEBC). 

3419.1.2 When a design pro}eot is begun under Method B the seteotion of the peer reviewer is sub}ect 
to the appro•/-aJ of the building official. Pol/owing approval by the peer re~rjewer, the seismic criteria for 
the project and the planRed eva.lf:J.atioR pro'lisions must be apprm'fJd by the build.iflg official. The 
appro•/Od seismiG criteria and evaluation provisions shall app!y. UpoR approval of the bu.\'dlng official 
these are permitted to be modified. 
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3419.1.3 For state owned and commun,ity college buildings, where 1:1nreinforoed masonry is not 
bearing, it may be 1:1Sed only to resist applied .ta.teral loads. V'lhere unreinforced masonry wa.Hs are part 
of the structure they must be assessed for stabHity 1:1nder the applicable nonstructural O'ialuation 
procedure. 

3419.2 6xJst.'ng condit.<ons. Tho e-xfstfng condition and properties of the entire struoture must be 
determined and doownented by thorough !nspeotion of tho struoture and site, re•,riew of all a'la.\'a.b!e 
re.'a.ted construction dootJFRonts, re•1iew ofgeoteohnical and engineering goologio reports, and 
performanoo of neoessary testing and in•1ostfgatlon. Where samples from tho existing struoture are taken 
or ln situ tests are performed, they sha!I be seleoted and interpreted in a statlstfcaHy appropriate manner to 
ensure that tho properties determined and used in the e•1a!uation or design are representative of the 
oonditions and structural ciroumstances likely to be enoounterod in the structure as a whole. Adjacent 
structures or site features that may a#eot the retrofit design shalt be identified. 

The entire load path of tho seismio force resisting system shat! be determined, deOllfRonted and 
evaluated. Tho load path !no!udes all tho horizontal and vertioal e!ementspartfcfpating in the struotural 
response: suoh as diaphragms, diaphragm oho.rrls, diaphragm co!!eotors, 11-0rlicat elements suoh as walls 
frames;' braces; foundations and tho oonneotfons between the oomponents and elements of the load path. 
Repaired or r:otroff.tted elements and tho standards under whioh tho vlOFk was oonstruoted sha!I be 
identified. 

Data oolleotion in aooordance with ASCE 41 Section 2.2 shall meet tho following minimtJFR !ovo!s: 

1. For state owned bulldfngs, the requkomonts shall be met following the data collection requirements 
ofASCE 41Section2.2. 

Qualified test data from the original oonstruotfon may be accepted, in part or in whole, by tho enforcement 
agency to fulfill the data collection requirements. 

lixceptions: 

1. Tho ntJFRbor of samples for data oolleotion may be adj1:1Stod with appro·lal of tho enforcement 
agency when it has been determined that adequate information has been obtained or 
additional information is roqllirod. 

2. We!ded steel moment frame conneotlons of bu#dfngs that may ha'le experienced potentfa!ly 
damaging gFound motions shall be inspected in aocordanoe with Chapters 3 and 4, FEMA 352, 
Reoommended Post Earthquake Evaluation and Repair Criteria for Welded Moment Frame 
Construotion for Soismlo AppHcatlons (Jtily 2000). · 

Where original bw.'ding plans and specifications are not avai.'a.ble, "as b1:Jilt" p.'a.ns shall be prepared that 
dopiot the existing verlioa.' and .ta.teral structural systems, exterior elements, foundations and nonstruct1:Jra.1 
systems ln suffioient dota# to oomplete the design. 

Data co!leotion shall be direoted and obsePl-Od by the pro}eot struotural engineer or design professlona! Jn 
oharge of the design. · 

3419.3 Site geo.fogy and soil Ghar:aeterist!cs. Soil profile shaH be assigned in aooordanoo with the 
requ.\rements of Chapter 1 B. 
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3419.4 Risk categories. F-or pEJrposes of earlhqE:Jake resistant design, eaG/J strnotE:Jre shall be plaoed in 
one of the risk categories in aocorclanoe with the requkements of this code. 

3419.5 Configuration requirements. EaG/J struoture shall be designated stmotE:Jral/y regular or frregE:Jlar 
in acoordanoe wfth the reqE:Jfrements ofASCE 41, Seotkms 2. 4.1: 1.1. to 2. 4.1.1. 4. 

3419.6 General seleGtion of the design method. The requirements of Method B (Seotion 3421) may be 
E:JSed for any exfst.'ng building. 

3419.7 ProsGFipti•te selection of the design method. Tho reql:lirements of Method A (Sootion 3420) or 
the spooifio prooedures for appHoab/e buffd.'ng types given in Section 3419.1.1 are permitted to be used 
exoept ooder tho fo.'.'ow.'ng condftions, where tho .r:eqwrements of Method B (Seotion 3421) mE:Jst be E:Jsed. 

3419.7.1 When the build.'ng oonta.'ns prestressed orpost tensioned structural oomponents (beams, 
oohlmns, wails or slabs) or oontains preoast str11otE:Jra! oomponents (beams, oolumns, walrs or flooring 
systems). 

3419. 7.2 LAJhen tho bu-Hd.'ng is olasoified as irrogE:Jlar in •1ertica! or hor.wntal plan by appl!eatlon of 
ASCEISEI 7 Section 12.3 andlorASCE 41, Seotions 2.4.1.1.1to2.4.1.1. 4, ooloss tho irrogE:J!arity ts 
demonstrated not to a#eot tho seismic performanoe of the btJi.'d.'ng. 

Exception: .'f the retrofit design remo'les the oonfigE:Jr:ationa.' attribE:Jtes that oaE:JSod the bu#d.'ng to 
be of.assified as lrrogE:J/ar; then Section 3419.7.2 does not apply and Method/I, maybe E:Jsed. 

3419. 7.3 For any buHdfng that fs assigned to Risk Category !I/. 

3419. 7.4 Fer any bE:Ji.'<Jfng E:J&;ng oode'fined or hybrid str.Jotural systems. 

3419.7.5 L"Jhen soismio iso.lation or energy dfsslpation systems are E:JSod in the retrofit or repair, either 
as part of the exist.'ng strl:lotE:Jre or as parl of tho modifioatfons. 

3419.7.6 LAJhon the height of tho strti-oture oxooods 240 foet (73 162 mm). 

3419.B Strength requirements. AH components of the lateral foroo resisting system mE:JSt ha•1e the 
strength to meet the aoooptanoe cr.wria prescribed in ASCE 41, Chapter 3, or as presoribed in the 
appHeable Appendix A G/Japter of the !EBC ifa spooifie procodu.':O in Sootlon 3419.1.1 ls E:JSod. Any 
component not having this strength shall ha•10 its oapaoity increased by modifying or SE:lfJPlemonting its 
strength so that it exooods tho demand, or tho demand ls redE:Jced to loss than the exfstfng strength by 
makiag other modlficatlons to the struotf::l.ra! system. 

Exception: A component's strength .is permitted to be less than that required by tho specified soismio 
load oombinatfons if it oan be demonstrated that the assooiated roduotlon in sefsmio performance of 
the component or .<ts removal duo to tho failu-.r:e does not resE:Jlt .'n a struotura.' system that does not 
comply wfth tho roqu-.i.r:ed performanoe objootf•10s of Seotlon 3417. ,If th.is e-xoeption is taken f-Or a 
oomponont, then ft oannot be considered part of tho pr.imary lateral load re&isting system. 

3419.9 A'-OnstructUFal GomponeRt requirements. Whore the nonstFE:JGtUFa.' porformanoe le'l-ols required 
by Sootlon 3417, Tahlo 3417.5 are ND orhfgher, meG/Janfca!, elootrioa! andpfE:JFRb.'ng oomponents shall 
oomply with tho provisions ofASGE 41, Chapter 11, Sootion 11.2. 

Exception: ,nAod.ifioatfons to tho prooedE:Jres and criteria may be made sub}oot to appro!/al by tho 
bw!d.'ng o#ioial, and concUffonoo of the peer re•Aower ,if applicable. All reporls and oorrespondenoe 
shall also be foPl!arded to tho bl:IHding o#ioiaL 

3419.10 StruGtUFal obseFVation, testing and inspeGtion. Struotura.~ geoteohnfoal and oonstruction 
observation, testing and fnspootfon as E:Jsed in this section shall moan meeting the requ-.\remonts of 
Chapter 17, with a minimE:JFR allowable le'lo! of.inv-ostlgatfon oorrosponding to seismio design category 
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(SDC) D. At a minimum the pro.foot slte V'lill be visited by the responsible design professional to observe 
exlstlng oondftlons and to re•1few the constrnotion werk forgenerai comp/lanoe with approv-edpfans, 
speclfioations and app!foable strnotlfra! regulatlons. Such v!sfts shall oooor at significant oonstruotfon 
stages and at the oomp.'etion of the strnotural retrofit. Str.Jctu-ral obseP1ation shall be provided for all 
strnctu-res. The plan for testing and inspeotion shall be submitted to the bu-Hding o#io!a! for re'liew and 
appro•1af with tho app!ioatfon for permit. 

Additiena.' requirements: .Corpu-b!fo schools and commu-n.ity oo!logos, oonstruotfon material testing, 
inspeotlon and obsen'Clt.ion dl:Jring oonstrnotion sha!.' also oomp/y 'Nith Seotion 4 333, Part 1, Title 24. 

3419.10.1 The registered design professional, or theh .. de&ignoe, responsible fer tho struotural de&ign 
shalt be retained to perform strnotu-ra! obsen'Btion and independently report to the owner of 
obseP1atlons and findings as they relate to adherenoe to the permitted plans and good workmanship. 

3419.10.2 At the oonoftlsfon of ooqstrnotlon, the strnotu-rat observer shall submit to the enforoement 
agency and the owner a finai ·Nritten statement that the required site •1i&its ha•1e been made, that the 
work, to the best of the struotu-ra! observers knowledge and betf ef, is or is not in general conformity to 
the apprcJ'led plans and that the obsePIOd struotu-ral defiofenoies ha•1e been reso/•1ed and/or Hsting 
those that, to the best of the struotural obsenr.ers knowledge and beiief, have not been satisfaotori!y 
oorrooted. 

3419.10.2.1 The roq1:1irement fer siruotural obsen'at.ion shall be noted and prominently displayed 
on the front sheet of the apprmrod plans and inoorporated into the genera! notes on the apprmr.ed 
plan& 

3419.10.2.2 Preconstrustion meeting. A preoenstruotion meeting is mandatery for a!! projeots 
which require struotura/ observ-ation. The meeting sha!I ino/ude, but is not limited te, the. registered 
design professional, struotu-ral observer; general oonstrnoto.r; affeoted su-boontraotors, the projeot 
inspector and a ropresentat/•10 of the enferoement ag.enoy {designated alternates may attend if 
approved by the struotu-rai obsePIOr}. The struotu-ral obsePIOr s/:/al! schedule and ooordfnate th.is 
meeting. The pu-rpose of the meeting is to identify and olar.ify a!! essential struotu-ral eomponents 
and oonneotions that affeot the lateral and •1ertfoal lead systems and te review scheduifng of the 
required obsen'Cltions fer the projeot's struotural system retrofit. 

3419.11 Temporary actions. V'lhen oompatib!e with the butkiing u-se, and the #me phasing for both u-se 
and the retrofit program, temporary shoring '?r other struotu-ra.' support is permitted to be oon&idered. 
Temporary bracing, shoring and prov-ention bf fal#ng hazards are permitted to be used te qu-alify for 
Exoeption 1 in Section 3419.12 that allo\Ns inadequ-ate oapabi!ity in some f»(fsting oomponents, as Jong as 
the required performanoe le•1e!s gi'len in Seotion 3417 oan be pro•1ided by the permanent struotu-re. The 
oonsfderatlon for such temporary aetiens shall be noted in the de&ign deou-ments. 

3419.12 'leluntary modifications to the lateral force resisting system. V'lhere modifications of existing 
struotural eomponents and additions of new struotu-ra! oomponents are initiated for the purpose of 
'improving the lateral foroe resistlng strength or stiffness of an existing stmoture and they are not requ-ired 
by other seot!ons of th.is oode, then they are permitted te be de&igned te meet an appro•10d seismio 
performance oriteria pro'lided that an engineering analysis is su-bmitted that foHows: 

1. The oapaotty of existing struotural oomponents reqt1ired to resist foroes is not redu-oed, uFJless it oan 
be demonstrated that redu-oed oapaoity meets the requirements of Seotion 3419. 8. 

2. The lateral !oadif)g to or stre11gt/:/ requirement of existing struoturat oomponents is not inoreased 
beyend the!r oapaoity. 

3. New stmotu-ral oomponents are detailed aRd oonnected to tho existing struotura.1 oomponents as 
requ-ired by this eode for new oonstruotion. 
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4. New or re!-0cated nonstructural components are detailed and connected te existing or new 
structural compenents as required by thls code fer new constrE:Jction. 

5. /'.' dangeroE:Js eondition is not eroated. 

3419.12.1 State ovmed buikliRgs. 'lo.1Hntary modifioations to latoral farce resisting systems 
condlJeted ln aceordance Vlfth Appendix A of the IEBC and the refercmced standards of this code shall 
bepeFFRitted · 

3419.12.1.1 Design documents. V'lhen Sectf-0n 3419.12 .is the basis for stroowral modifications, 
the approved design documents must clearly state the scope of tho seismic modifications and the 
accepted criteria for the design. The approved design doooments ml:Jst clear!y have the phrase 
"The seismio requi.rements of Chapter 34 for existing buildings have not been checked to 
determine if these str .. mtlJral modifications meet CBC requi,rements: the modifioatioos proposed 
are to a different se.'smic performance standard than VIOEJ.'d be reqE:Jired in SeetiOR 3419 if they 
wore not volE:Jntary as aHowed in Section 3419.12." 

SECTION 3420 
METHOD A 

3420.1 GeneFal. The retrofit des!gn shaU employ the Linear Static or Un ear Dynamic Procedures of ASCE 
41, Seet.ioR 3.3.1 or 3.3.2, and comply wlth the app!icab.'e general roqukements ofASCE 41, Chapters 2 
and 3. The earthql:Jake hazard fe•1e.' and perfermance level gi'len speeified in Section 3417.5 for the 
buikling's risk oategory shall be l:JSed. StrJGtu,res shall be designed for seismic forces coming from any 
horizontal dtrectf-On. 

Exception: The ASCE 41 Simplified Rehabilitation Method of Cf-lapter 1 O may be used if the Levol 1 
seismic perfermance ,le'le.' .is S 3 or lower, the blJikJing's structural systom .is one of the p#mary 
building types described in ASCE 41, Tab.le 10 2, and ASCE 41, Tab.le 1() 1 peFFR#s lt E:Jse for tho 
bl:Jlld!ng height. · 

SECTl-ON 3421 
METHODS 

3421.1 Tho oxt-stlng or retrofitted structure shal! be demonstratod to have tho capab!f.ity to sl:JStajn tho 
defermatfOR response due to the specified earthquake groood motions and meet tho seismic perfoFFRance 
roqu,\rements of Section 3417. Tho .registered dosfgn professional shall pro•ilde an e•1a.'uation of the 
response of tho &x!st!Rg structu.re in fts modified configuratiOR and condition to the gr-0ood motions 
specified. ,If the building's sefsmfc performance fs e•tahlated as satisfactory and the peer .rev.iov.'<Jr(s,) and 
tho enforoomont agency concws, then no flJ!ther struetE:Jral modifications of tho lateral load resisting 
system are reqE:Jirod. · 

V'lhen tho e•/a,4/atfon ind.icates tho bE:J.i!dfng does not meet the required perfoFFRance .le'IO!s gf'len in Table 
3417. 5 fer tho risk category, then a retrofit and/Or repair des.ign shall be prepared that provides a struetl:hre 
that meets these performance objeotl·10s and re'fleets the appropriate coos.ideration Df &xistfng eondltfons. 
Any approach to ana!ys.is and design is poFFRfttod te be used, pro•1.ided that the approach shat.' be rationa.~ 
sha.'! be GORs.istent with the estabf.ished principals of meohanlos and shal.' l:JSO the ,'fnown performance 
oharacterist.ie-s of materials and assemblages ooderroversfng loads typical of save.re earthql:Jake groood 
motf-0ns. 

&seption: ,r::.. ... •rther consideration of tho structure's sefsm.ic porfoFFRance may be 1t.'alved by the 
enforcement agency if both tho registered design professiqnal and peer ro•Aewer(s) conc.4/de that the 
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structural system can be expected to p~rform at !east as well as required by the pr<nisions of this 
section Vlfthout completing an analy&is of the structure's comp!iance with these requirements. A 
detailed report sha!l be submitted to the respon&ble building offiofal that presents the reasons and 
basis for this conclusion. This report shall be prepared by the registered de&ign professional. The peer 
rev:fewer(s) sha!! ooncur fn this conclusion and affirm to it in V'lritfng. The building official shall either 
approve thls decf&ion or require completion of the indicated V'l-Ork specified in th.is section prior to 
appro•Pdl. 

3421.2 The approach, models, analysffi procedures, assumptions on material and system behavior and 
oonofu&ions shall be peer re•Aev,l(3d fn accordance with the requk-emonts of Section 3422 and accepted by 
the peer re•1iewer(s). · 

EXGeptl-Ons: 

1. The enfotoement agency may perform the Vlork ofpeer re'liew when q1:Ja-Jiiied staff .is avaf!abJe 
withm thejur!sdiction. 

2. The enforoomont agency may mo<;Hfy or waf~l(3 the requirements for peer review when 
appropriate. 

3421.2.1 The approach used in the dew~lopment of the design shall be acceptable to the peer 
re'lfewor and the enforoement agency and shaH be tho same method as used in the e'laluation of the 
building. Approaches that are specifica!.'y tailored to the type of building, construction materials and 
speci#o buftdfng characteristics may be used, if they are acceptable to the independent peer reviewer. 
The use of Method A a/Jowed procedures may also be used under Method B. 

3421.2.2 l\Rj' method of analysis may be 1:JSed, wb}eot to acceptance by the peer rfJ'liewer(s) and the 
buik#ng official. The general requirements giv-on in /l,SCE 41, Chapter 2, shall be complied with un!fJss 
exceptions are accepted by the peer revie'l,l(3r(s) and building official. Use of other than ASCE 41 
procedures in Method B requires building officia.1 concurrence before imp!fJmentation. 

3421.2.3 Prior to implementation, the procedures, methods, material assumptions and 
aooeptanoelrejectien criteria proposed by the registered design professional will be peer rev.iowed as 
provided fn Section 3422. V'lhere non#noarprocedures are used, prior to any analysis, the 
representation of the se.1smio g.rouRd motion shall be reviewfJd and appro•10d by the peerrwiewer(s) 
aRd the building o:fficia!. 

3421.2.4 The conclusions and de&ign decisions shall be re•Aewed and accepted by the peer 
reviewer(s) and the building official. 

SECTIOA' 3422 
PEER REVIEWREQU!REMEA'TS 

3422.1 GeReral. independent peer retefew is an obfeJctive, tec!mloal .i:etefew by knowledgeable .i:et'iewer(s) 
experienced in the structural design, anatys,18 and performance issues in•lO."IOd. The re'l.iowor(s) shall 
o.xamine the m1allabkJ information on the condition of the bui.'dfng, the ba&;c engineering concepts 
employed and the recommendations for action. 

3422.3 QualificatioRs and terms of employmeRt. The reviewer(s) shall be Independent from the design 
and constniction team. 

3422.3.1 The re•1io1llet(s) sha!l hav-o no other in•10lvement in the pro}ect before, during or after the 
review, except in a rc3'liew capacity. 

3422.3.2 The reviewer(s) sha!l be selected and paid by the owner and shalt ha•1e technical expert.Isa 
in the eva.'-f:l.at.ion and retrofit of buildings similar to the one being nwiewfJd, a.s determined by the 
enforcement agency. 
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3422.3.3 The reviewer (or iR the oase of re•1iew teams, the oh air) shall be a California liceRsed 
stn1ctura.1 eRg/Reer who is famfHar Vlfth tho techRica! issues and regu!atlons goven1ing the i•.rork to be 
re•liewed. · 

ExGeptiOR: Other indi•1idl:.Ja!s wfth acceptab.'o qua!lfioatfons and experience may be a peer 
reviewor(s) w!th tho appmval of tho b#;J.\'ding o#ioia.'. 

3422.3. 4 The ro•1fewer shall serve through cpmpletion of tho project and shaH not be termfnated 
except for 'fa#ure to perform the duties speo.ified herefn. Suoh termination sha# be in writing with 
copies to tho enforcemeRt agency,. owner and the reg.istered design professiona.'. When a re•1fev.ror is 
terminated or roslgns, a quaHfied replacement shall be appointed Vlithin 10 working days, and tho 
reviewer sha!l Sl:Jbmit oopf es of all roports, notes and correspondence to tho responsible building 
offiofal, tho owner and tho reg!stered design profession a! within 1 O working days of suoh term! nation. 

3422.3.5 The poor re•1iowor shall ha~ce access in a t.itnefy manner to a!l decl:JFRonts, mater!-als and 
!nfermation deemed necessary by the peer re•liowor to complete tho peer review. 

3422.4 Scope ofrevie'o•l. Review acth4tios shaH incf.ude, 'Nhere appropriate, ava#ab.'e oonstruct.ion 
documents, design criteria and representative obso,rvations of tho condition of the structure, a!! inspection 
and testing reports, including methods of sampling, analytical models and analyses prepared by the 
registered design professional and consultants, and tho retrofit or repair des.ign. Re•/lew shall fno.'ude 
consideration of tho proposed design approaoh, mottwds, materia.ls, details and construotability. Changes 
obsor'led during construction that affect the seismic res.istfng system shat! be reported to the reviewer !n 
writing for.roviovl and reeommehdation. 

3422.5 Reports. Tho reviev.cer(s) shat! prepare a written report to the owner and buikling offiola! that 
co'lers a!! aspects of the re·.'lewperformed, ineluding conclusions .reaohed by the reviewer(s). Reports 
shall be issued after the schemat!c phase, during des.ign de'lelopment, and at the completion of 
oonstmot.ion documents but prior to submittal of tho pro}eet plans to the enforcement agency for plan 
rev!ew. V'lhen aooeptab!-0 to the btJilding o#iolaJ, the req/Jiremont for a report during a speoifio phase of the 
pro}eot deveJopment may be wai'1ed. 

Suoh repoFts sho1:1/d include, at the minimum, statements of the following: 

1. Scope of engineering design peer review with J.itnitatlons defined. 

2. The status of the pro}oot deoumonts at eaoh .review stage. 

3. Ab#ity of selocted mater.ials and framing systems to meet performanoe criteria with gi~n .'-Oads and 
configurat.'on. 

4. Dog-roe ofstrnetural system redundancy and the deformation oompatfbi!lty among struoturat and 
nonstruawra.1 eompononts. 

5. Bas.ic coRst.'7:.lotgbHfty of the retrofit or repair system. 

6. Other .reoommendaUons that •1.rou.1d be appropriate to the specifio projeot. 

7. Presentation of the oono.tusions of the reviev.ror identifying any a.reas that need further rcniew, 
irl'lostigation andtor c/arifisatlon. 

· 8. Reoommendat!ons. 

The last report prepared priorto submittal of permit deouments to the enforcement ageney shall 
inc.tude a statement indioating that the design is in conformance with the appro'led e•1a,1uatlon and 
design oritorfa 

3422.6 Response and resolutions. The registered design profess.ional shall rev.ievl the report from the 
re•liev,cer(s) and sha!! de\celop correcti•10 act.ions and .responses as appropriate. Changes obser.ced during 
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oonstruction that a#eot the se!smfc resisting system shall be reported to the revlewer in w:iting for re•1iew 
and reoommendations. A!! reports, responses and resolutions p.r:eparod pursuant to this seotion sha# be 
sl:lbmitted to the responsible enforcement agonoy and the owner along with otherp.'ans, spooifications and 
oalctJJati-0ns iequirod. ff the rcwiev.rer resigns or is terminated prior to oomplotfon of tho project, then tho 
ro'lfev.rer shaH sl:lbmJt oopfes of al.' reports, notes and oor.r:espondonoo to the respons.'ble building official, 
tho owner and the rog!sterod dos.ign profess.'onaf within 10 v.rerking days of such termination. 

3422.7 Reso.'-utioR of GoRfliGts. V'lhon tho conc.'us.'ons and recommendations of tho peer ro•liowor 
oonfllot with the registered design profess.'onal's proposed dos.ign, tho onforoomont agonoy shall make tho 
fina! dotermin,ation of tho requkemont for tho design. · 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 24. CBSC proposes to adopt Chapter 35 Referenced Standards of the 2015 IBC without 
amendments. 

Notation: 

CHAPTER35 
REFERENCED STANDARDS 

Authority: Health and Safety Code § 16600 18928 & 18934 .5 
References: Health and Safety Code §§18928, 18928.1, 18934.5 & 18938(b) 

ITEM 25. APPENDIX CHAPTERS 

CBSC proposes NOT to adopt Appendix A from the 2015 International Building Code. Carry 
forward editorial code reference amendments. See Item 26. 

APPENDIX A 
. EMPLOYEE QUALIFICATIONS 

The provisions contained in this appendix are not mandatory unless specifically adopted bv a 
state agencv. or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix B from the 2015 International Building Code. 

APPENDIXB 
BOARD OF APPEALS 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency, or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix C from the 2015 International Building Code. 

APPENDIXC 
GROUP U -AGRICULTURAL BUILDINGS 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency. or referenced in the adopting ordinance. 
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CBSC proposes NOT to adopt Appendix D fr~m the 2015 International Building Code. 

APPENDIXD. 
FIRE DISTRICTS . 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency, or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix E from the 2015 International Building Code and the 
contents of Appendix E is not printed. 

APPENDIXE 
RESERVED 

CBSC proposes NOT to adopt Appendix F from the 2015 International Building Code. 

APPENDIXF 
RODENTPROOFING 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency, or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix G from the 2015 International Building Code. Carry 
forward editorial code reference amendments. See Item 26. 

APPENDIXG 
FLOOD"RESISTANT CONSTRUCTION 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency. or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix H from the 2015 International Building Code. 
' 

APPENDIXH 
SIGNS 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency, or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix I from the 2015 International Building Code. 

APPENDIX I 
PATIO COVERS 
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The provisions contained in this appe.ndix are not mandatory unless specifically adopted bv a 
state agency. or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix J from the 2015 International Building Code. 

APPENDIXJ 
GRADING 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency1 or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix K from the 2015 ln~ernational Building Code. 

APPENDIXK 
ADMINISTRATIVE PROVISIONS 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agency. or referenced in the adopting ordinance. 

CBSC proposes NOT to adopt Appendix L from the 2015 International Building Code. 

APPENDIXL 
EARTHQUAKE RECORDING INSTRUMENTATION 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agencv. or referenced in the adopting ordinance. 

C~SC proposes NOT to adopt Appendix M from the 2015 International Building Code. 

APPENDIXM 
TSUNAMI-GENERATED FLOOD HAZARD 

The provisions contained in this appendix are not mandatory unless specifically adopted by a 
state agencv. or referenced in the adopting ordinance. 

Notation: 
Authority: Health and Saf€lty Code §18928 & 18934.5 18940.5 
Reference: Health and Safety Code §§18928, 18928.1, 18934.5, 18938(b) & 18940.5 

ITEM 26..: CBSC proposes to carry forward existing CBSC amendments, non-substantive editorial 
and formatting amendments from the 2013 California Building Code for inc!usion in the 2016 
California Building Code. 

CBSC does not adopt Chapter 1 SCOPE AND ADMINISTRATION, but proposes to carry forward 
existing editorial amendments and make additional editorial amendments for code consistency. 
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. DIVISION II 
SCOPE AND ADMINISTRATION 

101.2 Scope . ... 

Exception. Detached one- and two-family dwellings and multiple single-family dwellings 
(townhouses) not more than three stories above grade plane in height with a separate means of egress, 
and their accessory structures not more than three stories above grade plane in height, shall comply with 
the California Residential Code. · 

101.4.1 Gas. The provisions of the California Mechanical Code shall apply to the installation .... 

101.4.2 Mechanical. The provisions of the California Mechanical Code shall apply to the installation .... 

101.4.3 Plumbing. The provisions of the California Plumbing Code shall apply to the installation, alteration 
repair and replacement of plumbing systems, including equipment, appliances, fixtures, fittings and 
appurtenances, and were connected to a water or sewage system and all aspects of a medical gas 
system. The provisions of the International Private Sewage Disposal Code shall apply to the private 
sewage disposal system. 

101.4.4 Property Maintenance. The provisions of the International Property Maintenance Code shall 
apply to the existing .... 

101.4.5 Fire Prevention. The provisions of the California Fire Code shall apply to the matters .... 

101.4.6 Energy. The provisions of the California Energy Code shall apply to all matters .... 

102.4 Referenced Codes and Standards. The codes and standards referenced in this code shall be 
considered part of the requirements of this code to the prescribed extent of each such reference and as 
further regulated in Section 102.4.1 through 102.4.4. 

102.4.1. Conflicts. Where conflicts occur between provisions of this code and referenced codes 
and standards, the provisions of this code shall apply. 

102.4.2. Provisions in referenced codes and standards. Where the extent of the reference to a 
referenced code or standard includes subject matter that is within the scope of this code or the 
California Codes listed in Section 101.4, the provisions of this code or the California Code listed in 
Section 101.4, as applicable, shall take precedence over the provisions in the referenced code or 
standard. 

102.4.6 Existing structures. The legal occupancy of any structure existing on the date of adoption of this 
code shall be permitted to continue without change, except as is specifically covered in this code, the 
California Building Code or the California Fire Code, or as is deemed necessary by the building official for 
the general safety and welfare of the occupants an~ the public. 

CHAPTER3 
USE AND OCCUPANCY 

307.1. High-hazard Group H. High-hazard Group H occupancy includes, ... Hazardous occupancies are 
classified in Groups H-1, H-2, H-3, H-4 and H.-5 and shall be in accordance with his section, the 
requirements of Section 415 and the California Fire Code. Hazardous material stored, or used on top of 
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roofs or canoOpies shall be classified as outdoor storage or use and shall comply with the California Fire 
Code .. 

Exceptions: the following shall not be classified as Group H, but shall be Classified as the 
occupancy that they most nearly resemble. 

1. Buildings and structures occupied for the application of flammable finishes, provided that 
such buildings or areas conform to th'e requirements of Section 416 and the California 
Fire Code. 

2. Wholesale and retail sales and storage of flammable and combustible liquids in 
mercantile occupancies conforming to the California Fire Code. 

3. 
4 . 
. 5. 
6. 
7. 
8. 
9. Stationary batteries utilized for facility emergency power, uninterruptible power supply or 

telecommunication facilities, provided that the batteries are provided with safety venting 
caps and ventilation is provided in accordance with the California Mechanical Code. 

10 .... 
11. Buildings and structures occupied for aerosol storage, shall be classified as Group S-1, 

provided that such building conform to the requirements of the California Fire Code. 
12 .... 
13. The storage of black powder, smokeless propellant and small arms primers in Group M 

and R-3 and special industrial explosive devices in Groups B, F, Mand S, provided such 
storage conforms to the quantity limits and requirements prescribed in the California Fire 
Code. 

14 .... 

307.1.1 Hazardous materials. Hazardous materials in any quantity shall conform to the 
requirements of this code, including .Section 414, and the California Fire Code. 

Table 307.1(1) MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS 
MATERIALS POSING A PHYSICAL HAZARD 
[Table not shown. Amendments are to the footnotes.] 

a .... 
b ...• 
c .... 
d ...• 
e .... California Fire Code .•• 
f ...• 
g .••• 
h .•.• 
i. .•• California Fire Code .•. 
j .... 
k ..•. 
I. .•• 
m ..•• California Fire Code ••• 
n .••• 
0 .••• 

p. The following shall not be included in determining the maximum allowable quantities: 
1. Liquid or gaseous fuel in tanks and vehicles. · 
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q ..•. 

2. Liquid or gaseous fuel in fuel tanks and motorized equipment operated in 
accordance with International Fire Code California Fire Code. 
3. Gaseous fuels in piping systems and fixed appliance regulated by the 
International Fuel Gas Code. 
4. Liquid fuels in piping systems and fixed appliances regulated by the California 
Mechanical Code. 
5. Alcohol-based hand rubs classified as Class I and II liquids in dispensers that 
are installed in accordance with Sections 5705.5 and 5702.5.1 of the International 
Fire Code California Fire Code. The location of the alcohol-based hand rub 
(ANHR) dispensers shall be provided in the construction documents 

Table 307.1(2) MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS 
MATERIAL POSING A HEALTH HAZARD 
[Table not shown. Amendments are to the footnotes] 

a .... 
b .•.. 
c .... 
d .•.. 
e .... California Fire Code •.• 
f. • • • Caiifornia Fire Code. 
g •.•• California Fire Code. 
h .••• 
i. ••• California Fire Code. . •• 

310.1. Residential Group R. Residential Group R includes, among others, the use of building or 
structure, or a portion thereof, for sleeping purposes when not classified as and Institutional Group I or 
when not regulated by the California Residential Code. 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED 

ON USE AND OCCUPANCY 

403.4.5 Emergency responder radio coverage. Emergency responder radio coverage shall be 
provided in accordance with Section 51 o of the California Fire. Code. 

404.2 Use. The floor of the atrium shall not be us.ed for other than low fire hazard uses and only approved 
materials and decorations in accordance with the California Fire Code shall be used in the atrium.space. 

CHAPTER10 
MEANS OF EGRESS 

. 1001.3 Maintenance. Means of egress shall be maintained in accordance with the California Building 
Code. 

1001.4 Fire safety and evacuation plans. Fire safety and evacuation plans shall be provided for all 
occupancies and buildings where required by the California Fire Code. Such fire safety and. evacuation 
plans shall comply with the applicable provisions of Section 401.2 and 404 of the California Fire Code. 
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1006.2.2.3 (formerly 1015.5) Refriqerated rooms or spaces. Rooms or spaces having a floor area 

larger than 1,000 square feet (93 m ), containing a refrigerant evaporator and maintained at a temperature 
below 68°F (20°C), shall have access to not less than two exits or exit access doorways. 

Travel distance shall be determined as specified in Section 1016.1, but all portions of a refrigerated 
room or space shall be within 150 feet (45 720 mm) of an exit or exit access doorway where such rooms 
are not protected by an approved automatic sprinkler system. Egress is allowed through adjoining 
refrigerated rooms or spaces.· 

Exception: Where using refrigerants in quantities limited to the amounts based on the volume set 
forth in the California Mechanical Code. 

CHAPTER12 
INTERIOR ENVIRONMENT 

1203.1 General. Buildings shall be provided with natural ventilation in accordance with Section 1203.4, or 
mechanical ventilation in accordance with the California Mechanical Code. 

1203.2.1 Openings into attic. 
Exterior openings into the attic space of any building intended for human occupancy shall be protected 
to prevent the entry of birds, squirrels, rodents, snakes and other similar creatures. Openings for 
ventilation having a least dimension of not less than 1/16 inch (1.6 mm) and not more than :l4 inch (6.4 
mm) shall be permitted. Openings for ventilation having a least dimension larger than :l4 inch (6.4 mm) 
shall be provided with corrosion-resistant wire cloth screening, hardware cloth, perforated vinyl or 
similar material with openings having a least dimension of not less than 1/16 inch (1.6 mm) and not 
more than :l4 inch (6.4 mm). Where combustion air is obtained from an attic area, it shall be in 
accordance with Chapter 7 of the California Mechanical Code. 

1203.5.2 (formerly 1203.4.2) Contaminants exhausted. Contaminant sources in naturally ventilated 
spaces shall be removed in accordance with the California Mechanical Code and the California Fire 
Code. 

1203.6 (formerly 1203.5) Other ventilation and exhaust systems. Ventilation and exhaust systems for 
occupancies and operations involving flammable or combustible hazards or other contaminant sources as 
covered in the California Mechanical Code or the California Fire Code shall be provided as required by 
both codes. 

1205.4.1 Controls. The control for activation of the required stairway lighting shall be in accordance 
with the California Electrical Code. 
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1206.3.3 Court drainage. The bottom of every court shall be properly graded and drained to a public 
sewer or other approved disposal system complying with the California Plumbing Code. 

1209.3 Mechanical appliances. Access to mechanical appliances installed in under-floor areas, in attic 
spaces and on roofs or elevated structures shall be in accordance with the California Mechanical Code. 

1210.1 Required fixtures. The number and type of plumbing fixtures provided in any occupancy shall 
comply with the California Plumbing Code. 

CHAPTER15 
ROOF ASSEMBLIES AND ROOF TOP STRUCTURES 

1503.4 Roof drainage. Design and installation of roof drainage systems shall comply with Section 1503 of 
this code and Chapter 11 of the California Plumbing Code. 

1503.4.1 Secondary (emergency overflow) drains or scuppers. 
Where roof drains are required, secondary (emergency overflow) roof drains or scuppers shall be 
provided where the roof perimeter construction exten<;fs above the roof in such a manner that water 
will be entrapped if the primary drains allow buildup for any reason. The installation and sizing of 
secondary emergency overflow drains, leaders and conductors shall comply with Chapter 11 of the 
California Plumbing Code. 

1507.16 Vegetative roofs, roof gardens and landscaped roofs. Vegetative roofs, roof gardens and 
landscaped roofs shall comply with the requirements of this chapter, Sections 1607.12.3 and 1607.12.3.1 
and the California Fire Code. 

CHAPTER16 
STRUCTURAL DESIGN 

1603.1.9 Systems and components requiring special inspections for seismic resistance. 
Construction documents or specifications shall be prepared for those systems and components · 
requiring special inspection for seismic resistance as specified in Section 1705.11 by the registered 
design professional responsible for their design and shall be submitted for approval in accordance 
with Seotion 107.1, Chapter 1, Division II. Reference to seismic standards in lieu of detailed drawings 
is acceptable. 
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TABLE 1604.5 
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES 

Carry forward corrected code references of International Fire Code to California Fire Code in Table 
1604.5. 

1612.5 Flood hazard documentation. 
The following documentation shall be prepared and sealed by a registered design professional and 
submitted to the building official: 

1. For construction in flood hazard areas not subject to high-velocity wave action: 

1.1. The elevation of the lowest floor, including the basement, as required by the lowest floor 
elevation inspection in Section 110.3.3, Chapter 1, Division II. 

2. For construction in flood hazard areas subject to high-velocity wave action: 

2.1. The elevation of the bottom of the lowest horizontal structural member as required by the 
lowest floor elevation inspection in Section 110.3.3, Chapter 1, Division II. 

CHAPTER 17 
SPECIAL INSPECTIONS AND TESTS 

1704.2.3 Statement of special inspections. The applicant shall submit a statement of special 
inspections in accordance with Section 107.1 Chapter 1, Division II, as a condition for permit issuance. 
This statement shall be in accordance with Section 1704.3. 

1707.1 General. In the absence of approved rules or other approved standards, the building official shall 
make, or cause to be made, the necessary tests and investigations; or the building official shall accept 
duly authenticated reports from approved agencies in respect to the quality and manner of use of n·ew 
materials or assemblies as provided for in Section 104.11 Chapter 1, Division II. The cost of all tests and 
other investigations required under the provisions of this code shall be borne by the applicant. 

[BSC} In the absence of approved rules or other approved standards, the building offJCial shall 
make, or cause to be made, the necessary tests and investigations; or the building official shall 
accept duly authenticated reports from approved agencies in respect to the quality and manner of 
use of new materials or assemblies as provided for in Section 1.2.2, Chapter 1, Division I. The 
cost of all tests and other investigations required under the provisions of this code shall be borne 
by the applicant. 

CHAPTER18 
SOILS AND FOUNDATIONS 
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1805.4.3 Drainage discharge. The floor base and foundation perimeter drain shall discharge by 
gravity or mechanical means into an approved drainage system that complies with the California 
Plumbing Code. 

1810.3.10.4 Seismic reinforcement. For structures assigned to Seismic Design Category C ... 
... as an alternate system in accordance with Section 104.11, Chapter 1, Division II. The alternative 
system design, supporting documentation and test data shall be submitted to the building official for 
review and approval. 

CHAPTER 19 
90NCRETE 

1905.1.2 ACI 318, 18.2.1 {formerly Section 21.1.1.) 
Modify ACI 318 Sections 18.2.1.2 (formerly 21.1.1.3) and 18.2.1.6 (formerly 21.1.1. 7) to read as 
follows: 

18.2.1.2 - Structures assigned to Seismic Design Category A shall satisfy requirements of Chapters 1 
through 17 and 19 through 26; Chapter 18 does not apply. Structures assigned to Seismic Design 
Category B, C, D, E or F also shall satisfy 18:2.1.3 through 18.2.1. 7, as applicable. Except for 
structural elements of plain concrete complying with Section 1905.1. 7 of the California Building Code, 
structural elements of plain concrete are prohibited in structures assigned to Seismic Design Category 
C, D, EorF 

1905.1.5{formerly1905.1.6) ACI 318, Section 18.13:1.1. Modify ACI 318, Section 18.13.1.1, to read 
as follows: 

18.13.1.1 - Foundations resisting earthquake-induced forces or transferring earthquake-induced 
forces between a structure and ground shall comply with the requirements of Section 21.12 and 
other applicable provisions of ACI 318 unless modified by Chapter 18 of the California Building 
Code. 

CHAPTER21 
MASONRY 

2109.1 General. Empirically designed masonry shall conform to the requirements of Chapter 5 of TMS 
402/ACI 530/ASCE 5, except where otherwise noted in this section. 

2109.1.1 Limitations . ... 

Section A.1.2.2 of TMS 402/ACI 530/ASCE 5 shall be modified as follows: 

Final Express Terms 
BSC 05/15 - Part 2 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 

39 OF 49 
October 27, 2015 

BSC-05-15-FET-Pt2-Final 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

A.1.2.2 Wind - Empirical requiremE;mts shall not apply to the design or construction of masonry for 
buildings, parts of buildings, or other structures to be located in areas where V · as determined in 

asd 
accordance with Section 1609.3.1 of the California Building Code exceeds 11 O mph. 

CHAPTER23 
WOOD 

2304.5 Framing around flues and chimneys. Combustible framing shall be a minimum of 2 inches (51 
mm), but shall not be less than the distance specified in Sections 2111 and 2113 and the California 
Mechanical Code, from flues, chimneys and fireplaces, and 6 inches (152 mm) away from flue openings. 

2308.1 General. ... accessory structures shall comply with the California Residential Code. 

CHAPTER26 
PLASTIC 

2603.4.1.12 Interior signs. Fearn plastic used for interior signs in covered mal! buildings in 
accordance with Section 402.6.4 shall be permitted without a thermal barrier. Foam plastic signs 
that are not affixed to interior building surfaces shall comply with Chapter 8 of the California Fire 
Code. · 

CHAPTER27 
ELECTRICAL 

2701.1 Scope. This chapter governs the electrical components, equipment and systems used in buildings 
and structures covered by this code. Electrical components, equipment and systems shall be designed 
and constructed in accordance with the provisions of California Electrical Code. 

2702.1 Installation. Emergency and standby power systems required by this code or the California Fire 
Code shall be installed in accordance with this code, NFPA 110 and 111. 

2702.2.11 Highly toxic and toxic materials. Emergency power shall be provided for occupancies 
with highly toxic or toxic materials in accordance with the California Fire Code. 

2702.2.12 (formerly 2702.2.9) Membrane structures. Standby power shall be provided for auxiliary 
inflation systems .in accordance with Section 3102.8.2. Emergency power shall be provided for exit 
signs in temporary tents and membrane structures in accordance with the California Fire Code. 

' 2702.2.13 Pyrophoric materials. E emergency power shall be provided for occupancies with silane 
gas in accordance with the California Fire Code. 

Final Express Terms . 
BSC D5/15 - Part 2 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 

40 OF 49 
October27, 2015 

BSC-05-15-FET-Pt2-Final 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

2703.4 (formerly 2702.3) Maintenance. Emergency and 'standby power systems shall be maintained and 
tested in accordance with the California Fire Code. 

CHAPTER28 
MECHANICAL SYSTEMS 

2801.1 Scope. Mechanical appliances, equipment and systems shall be constructed, installed and 
maintained in accordance with the California Mechanical Code. Masonry chimneys, fireplaces and 
barbecues shall comply with the California Mechanical Code and Chapter 21 of this code 

CHAPTER29 
PLUMBING SYSTEMS 

(Not Adopted by the State of California) 
Refer to California Plumbing Code, Title 24, Part 5) 

CHAPTER31 
SPECIAL CONSTRUCTION 

3102.1 General. The 'provisions of Sections 3102.1 through 3102.8 shall apply to air-supported, air
inflated, membranecovered cable and membrane-covered frame structures, collectively known as 
membrane structures, erected for a period of 180 days or longer. Those erected for a shorter period of 
time shall comply with the California Fire Code. Membrane structures covering water storage facilities, 
water clarifiers, water treatment plants, sewage treatment plants, greenhouses and similar facilities not 
used for human occupancy are required to meet only the requirements of Sections 3102.3.1 and 3102. 7. 
Membrane structures erected on a building, balcony, deck or other structure for any period of time shall 
comply with this section. 

ir •• 

3103.1 General. 
The provisions of Sections 3103.1through3103.4 shall apply to structures erected for a period of less 
than 180 days. Tents and other membrane structures erected for a period of less than 180 days shall 
comply with the California Fire Code. Those erected for a longer period of time shall comply with 
applicable sections of this code. · 

3109.4.4 Private swimming pools (statewide). 
These regulations are subject to local government modification. The applicable local government 
requirements at the time of application for a building permit should be verified. These standards 
become applicable commencing January 1, 1998, to a private, single-family home for which a 
construction permit for a new swimming pool has been issued on or after January 1, 1998. 

3109.4.4.1 Definitions. 
As used in this division, the following terms have the following meanings: 

ANSllAPSP PERFORMANCE STANDARD means a standard that is accredited by the 
American National Standards Institute (ANSI) and published by the Association of Pool and 
Spa Professionals (APSP). 
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APPROVED SAFETY POOL COVER means a manually or power-operated safety pool cover 
that meets all of the performance standards of the American Society for Testing and Materials 
(ASTM}, in compliance with Standard F 1346-91. 

ENCLOSURE means a fence, Wall or other barrier that isolates a swimming pool from access 
to the home. · 

EXIT ALARMS means devices that make audible, continuous alarm sounds when any door or 
window that permits access from the residence to the pool area, that is without any 
intervening enclosure, is opened or is left ajar. Exit alarms may be battery operated or may be 
connected to the electrical wiring of the building. 

PUBLIC SWIMMING POOL means a swimming pool operated for the use of the general 
public with or without charge, or for the use of the members and guests of a private club. 
Public swimming pool does not include a swimming pool located on the grounds of a private 
single-family home. 

SUCTION OUTLET means a fitting or fixture typically located at the bottom or on the sides of 
a swimming pool that conducts water to a recirculating pump. 

SWIMMING POOL or POOL means any structure intended for swimming or recreational 
bathing that contains water over 18 inches (457 mm) deep. Swimming pool includes in-ground 
and above-ground structures and includes, but is not limited to, hot tubs, spas, portable spas 
and nonportable wading pools. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115921 

Ab 3305, Statutes 1996, c.925 

3109.4.4.2 Construction permit; safety features required. 
Commencing January 1, 2007, except as proyided in Section 3109.4.4.5, whenever a building 
permit is issued for construction of a new swimming pool or spa, or any building permit is issued 
for remodeling of an existing pool or spa; at a private, single-family home, it shall be equipped with 
at least one of the following seven drowning prevention safety features: 

1. The pool shall be isolated from access to a home by an enclosure that meets the 
requirements of Section 3109.4.4.3. 

2. The pool shall incorporate removable mesh pool fencing that meets American Society for 
Testing and Materials (ASTM) Specifications F 2286 standards in conjunction with a gate 
that is selfclosing and self-latching and can accommoda~e a key lockable device; 

3. The pool shall be equipped with an approved safety pool cover that meets all 
requirements of the ASTM Specifications F 1346. 

4. The residence shall be equipped with exit alarms on those doors providing direct access 
to the pool. 
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5. All doors providing direct acpess from the home to the swimming poof shall be equipped 
with a self-closing, self-latching device with a release mechanism placed no lower than 54 
inches (1372 mm) above the floor. 

6. Swimming pool alarms that, when placed in pools, will sound upon detection of accidental 
.or unauthorized entrance into the water. These pool alarms shall meet and be 
independently certified to the ASTM Standard F 2208 "Standards Specification for Pool 
Alarms" which includes surface motion, pressure, sonar, laser and infrared type alarms. 
For purposes of this article, "swimming pool alarms" shall not include swimming protection 
alarm devices designed for individual use, such as an alarm attached to a child that 
sounds when the child exceeds a certain distance or becomes submerged in water. 

7. Other means of protection, if the degree of protection afforded is equal to or greater than 
that afforded by any of the devices set forth in items 1-4, and have been independently 
verified by an approved testing laboratory as meeting standards for those devices 

~.,, established by the ASTM or the American Society of Testing Mechanical Engineers 
(ASME). 

Prior to the issuance of any final approval for the completion of permitted construction or 
remodeling work, the local building code official shall inspect the drowning safety prevention 
devices required bythjs act and if no violations are found, shall give final approval. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115922 . . 

AB 3305 (Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478); AB 382 (Statutes 2007, c.596) 

3109.4.4.3 Enclosure; required characteristics. 
An enclosure shall have all of the following characteristics: 

1. Any access gates through the enclosure open away from the swimming pool and are self
closing with a self-latching device placed no lower than 60 inches (1524 mm) above the 
ground. · 

2. A minimum height of 60 inches (1524 mm). 

3. A maximum vertical clearance from the ground to the bottom of the enclosure of 2 inches 
(51 mm). 

4. Gaps or voids, if any, do not allow passage of a sphere equal to or greater than 4 inches 
(102 mm) in diameter. 

5. An outside surface free of protrusions, cavities or other physical characteristics that would 
seNe as handholds or footholds that could enable a child below the age of five years to 
climb over. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115923 

AB 3305, Statutes 1996, c.925 
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3109.4.4.4 Agreements to build; notice of provisions. 
Any person entering into an agreement to build a swimming pool. or spa, or to engage in permitted 
work on a pool or spa covered· by this article, shall give the consumer notice of the requirements 
of this article. 

Pursuant to existing law, the Department of Health Services shall have available on the 
department's web site, commencing January 1, 2007, approved pool safety information available 
for consumers to download. Pool contractors are encouraged to share this information with 
consumers regarding the potential dangers a pool or spa poses toddlers. Additionally, pool 
contractors may provide the consumer with swimming pool safety materials produced from 
organizations such as the United States Consumer Product Safety Commission, Drowning 
Prevention Foundation, California Coalition for Children's Safety & Health, Safe Kids Worldwide, 
Association of Pool and Spa Professionals, or the American Academy of Pediatrics. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115924 

AB 3305 (Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478); AB 382 (Statutes 2007, c.596) 

3109.4.4.5 Exempt facilities. 
The requirements of this article shall not apply to any of the following: 

1. Public swimming pools. 

2. Hot tubs or spas with locking safety covers that comply with the American Society for 
Testing Materials Emergency Performance Specification (ASTM ES 13-89). 

3. Any pool within the jurisdiction of any political subdivision that adopts an ordinance for 
swimming pool safety that includes requirements that are at least as stringent as· this 
division. 

4. An apartment complex or any residential setting other than a single-family home. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115925 

Ab 3305, (Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478); AB 382 (Statutes 2007,c.596) 

3109.4.4.6 Application to facilities regulated by Department of Social Services. 
This division does not apply to any facility regulated by the State Department of Social Services 
even if the facility is also used as a private residence of the operator. Pool safety in those facilities 
shall be regulated pursuant to regulations adopted therefor by the State Department of Social 
Services. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115926 

AB 3305, Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478);AB 382'(Statutes 2007, c.596) 

Final Express Terms 
BSC 05/15 - Part 2 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 

440F49 
October 27, 2015 

BSC-05-15-FET-Pt2-Final . 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

3109.4.4.7 Modification and interpretation of division. 
Notwithstanding any other provision of law, this article shall not be subject to further modification 

. or interpretation by any regulatory agency of the state, this authoritY being reserved exclusively to 
local jurisdictions, as provided for in Item 5 of Section 3109.4.4.2 and Item 3 of Section 
3109.4.4.5. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115927 

AB 3305 (Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478); AB 382 (Statutes 2007, c.596) 

3109.4.4.8 Construction req(Jirements for building a pool or spa. 
Whenever a building permit is issued for the construction a new swimming pool or spa, the· pool or 
spa shall meet all of the following requirements: · 

1. The suction outlets of the pool or spa for which the permit is issued shall be equipped to 
provide circulation throughout the pool or spa as prescribed in Paragraphs 2 and 3. 

2. The swimming pool or spa shall either have at least two circulation suction outlets per 
pump that shall be hydraulically balanced and symmetrically plumbed through one or 
more "T" fittings, and that are separated by a distance of at least three feet in any . 
dimension between the suction outlets, or be designed to use alternatives to suction 
outlets including, but not limited to, skimmers or perimeter overflow systems to conduct 
water to the recirculation pump. 

3. The circulation system shall have the capacity to provide a complete turnover of pool 
water, as specified in Section 3124B of Chapter 31 B of the California Bµilding Standards 
Code (Title 24 of the California Code of Regulations). 

4. Suction outlets shall be covered with antientrapment grates, as specified in the 
ANSllAPSP-16 performance standard or successor standard designated by the federal 
Consumer Product Safety Commission, that cannot be removed except with the use of 
tools. Slots of openings in the grates or similar protective devices shall be of a shape, 
area and arrangement that would prevent physical entrapment and would not pose any 
suction hazard to bathers. 

5. Any backup safety system that an owner of a new swimming pool or spa may choose to 
install in addition to the requirements set forth in subdivisions (1) through (4) above shall 
meet the standards as published in the document, "Guidelines for Entrapment Hazards: 
Making Pools and Spas Safer," Pubiication Number 363, March 2005, United States 
Consumer Products Safety Commission. 

6. Whenever a building permit is for the remodel or modification of any existing swimming 
pool, toddler pool, or spa, the permit shall require that the suction outlet or suction outlets 
of the existing swimming pool, toddler pool, or spa be upgraded so as to be equipped with 
antientrapment grates, as specified in the ANSllAPSP-16 performance standard or a 
successor standard designated by the federal Consumer Product Safety Commission. 

Authority: Health and Safety Code Section 18942(b) 

Reference: Health and Safety Code Section 115928 AB 
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3305 (Statutes 1996, c.925); AB 2977 (Statutes 2006, c.478); AB 478 (Statutes 2007, c.596) 

3109.5 Entrapment avoidance. 
Suction outlets shall be designed and installed in accordance with ANSllAPSP-7. 

3109.6 Informative documents. 

1. The Legislature encourages a private entity, in consultation with the Epidemiology and Prevention 
for Injury Control Branch of the department, to produce an informative brochure or booklet, for 
consumer use, explaining the child drowning hazards of, possible safety measures for, and 
appropriate drowning hazard prevention measures for, home swimming pools and spas, and to 
donate the document to the department. 

2. The Legislature encourages the private entity to use existing documents from the United States 
Consumer Product Safety Commission on pool safety. 

3. If a private entity produces the document described in Subdivisions 1 and 2 and donates it to the 
department, the department shall review and approve the brochure or booklet. 

4. Upon approval of the document by the department, the document shall ·become the property of 
the state and a part of the public domain. The department shall place the document on its Web 
site in a format that is readily available for downloading and for publication. The department shall 
review the document in a timely and prudent fashion and shall complete the review within 18 
months of receipt of the document from a private entity. 

CHAPTER31A 
SYSTEMS FOR WINDOW CLEANING OR 

EXTERIOR BUILDING MAINTENANCE 

See Title 8, California Code of Regulations, Division 1, Chapter 4, Subchapter 7, 
General Industry Safety Orders, Group 1, Articles 5 and 6. 

CHAPTER33 
SAFEGUARDS DURING CONSTRUCTION 

3302.3 Fire safety during construction. Fire safety during construction shall comply with the applicable 
requirements of this code and the applicable provisions of Chapter 33 of the California Fire Code. 

3303.7 Fire safety during demolition. Fire safety during demolition shall comply with the applicable 
requirements of this code and the applicable provisions of Chapter 56 of the California Fire Code. 

3305.1 Facilities required. Sanitary facilities shall be provided during construction, remodeling or 
demolition activities in accordance with the California Plumbing Code . 
. . . , 
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3309.2 Fire hazards. The provisions of this .code and the California Fire Code shall be strictly observed to 
safeguard against all fire hazards attendant upon construction operations. 

APPENDIX A 
EMPLOYEE QUALIFICATIONS 

A101.2 Chief inspector. . 
The building official can designate supervisors to administer the provisions of the California Building, . 
Mechanical and Plumbing Codes and Ca!fferRia International Fuel Gas Code. Each supervisor shall have 
at least 10 years' experience or equivalent as an architect, engineer, inspector, contractor or 
superintendent of construction, or any combination of these, five years of which shall have been in a 
supervisory capacity. They shall be certified through a recognized certification program for the appropriate 
trade. 

IBC-15 
IMC-15 
IPC-15 
IFGC-15 

G102.1 General. 

SECTION A102 
REFERENCED STANDARDS 

California Building Code 
Califomla International Mechanical Code 
Calffemla International Plumbing Code 
Ca!,ifomla International Fuel Gas Code 

APPENDIXG 
FLOOD-RESISTANT CONSTRUCTION 

A101.2 
A101.2 
A101.2 
A101.2 

This appendix, in conjunction with the California Building Code, provides minimu!TI requirements for 
development located in flood hazard areas, including the subdivision of land; installation of utilities; 
placement and replacement of manufactured homes; new construction and repair, reconstruction, 
rehabilitation or additions to new construction; substantial improvement of existing buildings and 
structures, including restoration after damage, temporary structures, and temporary or permanent storage, 
utility and miscellaneous Group U buildings and structures, and certain building work exempt from permit 
under Section 105.2. · 

G102.2 Establishment of flood hazard areas. 
Flood hazard areas are established in Section 1612.3 of the California Building Code, adopted by the 
applicable governing authority on [INSERT DATE]. 

G201.1 General . . 
The following words and terms shall, for the purposes of this appendix, have the meanings shown herein. 
Refer to Chapter 2 of the California Building Code for general definitions. 

G301.2 Subdivision requirements. The following requirements shall apply in the case of any proposed 
subdivision, including proposals for manufactured home parks and subdivisions, any portion of which lies 
within a flood hazard area: 
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1. The flood hazard area, including fl~odways and areas subject to high velocity wave action, as 
appropriate, shall be delineated on tentative and final subdivision plats; 

2. Design flood elevations shall be shown on tentative and final subdivision plats; 

3. Residential building lots shall be provided with adequate buildable area outside the floodway; and 

4. The design criteria for utilities and facilities set forth in this appendix and appropriate California 
Codes shall be met. 

G1001.1 Utility and miscellaneous Group U. 
Utility and miscellaneous Group U includes buildings that are accessory in character and miscellaneous 
structures not classified in any specific occupancy in the California Building Code, including, but not limited · 
to, agricultural buildings, aircraft hangars (accessory to a one- or two-family residence), barns, carports, 
fences more than 6 feet (1829 mm) high, grain silos (accessory to a residential occupancy), greenhouses, 
livestock shelters, private garages, retaining walls, sheds, stables and towers. 

G1001.3 Elevation. 
Utility and miscellaneous Group U buildings and structures, including substantial improvement of such 
buildings and structures, shall be elevated such that the lowest floor, including basement, is elevated to or 
above the design flood elevation in accordance with Section 1612 of the California Building Code. 

ASCE 24-13 

HUD24 CFR 
Part 3280 
(2008) 

IBC-15 

IRC-15 

NFPA 70-11 
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and Construction 
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H102.1 General. The following words and terms shall, for the purposes of this appendix, have the 
meanings shown herein. Refer to Chapter 2 ·of the California Building Code for general definitions. 

ASTM D 635-'-1 O 

NFPA 70-11 

NFPA 701-10 

SECTION H115 
REFERENCED STANDARDS 

Test Method for 
Rate of Burning and/or 
Extent and Time of Burning 
of Self-Supporting Plastics in 
a Horizontal Position 

National California Electrical Code 

Methods of Fire Test for 
Flame Propagation of 
Textiles and Films 

APPENDIX I 
PATIO COVERS 

H107.1.1 

H106.1, 
H106.2 

H106.1.1 

1102.1 General. The following words and terms shall, for the purposes of this appendix, have the 
meanings shown herein. Refer to Chapter 2 of the California Building Code for general definitions. 

APPENDIX J - GRADING 
J102.1 Definitions. 
The following words and terms shall, for the purposes of this appendix, have the meanings shown herein. 
Refer to Chapter 2 of the California Building. Code for general definitions. 

J105.1 General. 
Inspections shall be governed by Section 110, Chapter 1, Division II of this code. 

APPENDIXM 
TSUNAMI-GENERATED FLOOD HAZARD 

M101.2 Definitions. The following words and terms shall, for the purposes of this appendix, have the 
meanings shown herein. Refer to. Chapter 2 of the California Building Code for general definitions. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 18940.5 
Reference: Health and Safety Code §§18928, 18928.1, 18934.5, 18938(b) & 18940.5 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT (DSA-AC) 

REGARDING PROPOSED CHANGES TO 
THE CALIFORNIA BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2 

2016 CALIFORNIA BUILDING CODE 
TRIENNIAL CODE CYCLE 

LEGEND FOR Fl NAL EXPRESS TERMS (combination of First 45-Day, Second 45-Day, and 15-Day changes) 

1. For First 45-Day, Second 45-Day, and 15-Day changes, existing California amendments or code 
language being modified appears in italics, with modified language underlined. 

2. For First 45-Day, S~cond 45-Day, and 15-Day changes, repealed text appears in strikeout. 

FINAL EXPRESS TERMS 

CHAPTER 1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

DSA-AC proposes to carry forward its adoption of existing California amendments in Chapter 1, 
Division I, from the 2013 CA Building Code into the 2016 CA Building Code, with further 
amendment as indicated. 

ITEM 1.1.00. 
CHAPTER 1, DIVISION I - MATRIX ADOPTION TABLE 

Adopting Agency 
Adopt entire California Chapter 
Adopt entire California Chapter as amended 
(amended Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 

1.1 
1.2.2 
1.9.1-1.9.1.8 

ITEM 1.1.01 
SECTION 1.1 
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GENERAL 

1.1.1 Title. These regulations shall be known as the California Building Code, may be cited as such and 
will be referred to herein as "this code." The California Bili/ding Code is Part 2 of twelve parts of the official 
compilation and publication of the adoption, amendment and repeal of building regulations to the California 
Code of Regulations, Title 24, a/so referred to as the California Building Standards Code. This part 
incorporates by adoption the~ 2015 lnternationaf Building Code of the International Code Council with 
necessary California amendments. 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public 
health, safety and general welfare through structural strength, means of egress facilities, stability, access 
to persons with disabilities, sanitation, adequate lighting and ventilation and energy conservation; safety to 
fife and property from fife and other hazards attributed to the built environment; and to provide safety to 
fire fighters and emergency responders during emergency operations. 

1.1.3 Scope. The prc;ivisions of this code shall apply to the construction, alteration, movement, 
enlargement, replacement, repair, equipment, use and occupancy, location, maintenance, removal and 
demolition of every building or structure or any appurtenances connected or attached to such buildings or 
structures throughout the State of California. 

1.1.3.1 Nonstate-regulated buildings, structures and applications. Except as modified by local 
· ordinance pursuant to Section 1. 1. 8, the following standards in the California Code of Regulations, 

Title 24, Parts 2, 2. 5, 3, 4, 5, 6, 9, 1 O and 11 shall apply to all occupancies and applications not 
regulated by a state agency. 

1.1.3.2 State-regulated buildings, structures and applications. The model code, state 
amendments to the model code, and/or state amendments where there are no relevant model code 
provisions shall apply to the following buildings, structures, and applications regulated by state 
agencies as specified in Sections 1.2 through 1.14, except where modified by local ordinance 
pursuant to Section 1.1.8. When adopted by a state agency, the provisions of this code shall be 
enforced by the appropriate enforcing agency, but only to the extent of authority granted to such 
agency by the state legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State 
University, and to the extent permitted by California laws, buildings designed and constructed 
by the Regents of the University of California, and regulated by the Building Standards 
Commission. See Section 1. 2 for additional scope provisions. 

2. Local detention facilities regulated by the Corrections Standards Authority. See Section 1.3 for 
additional scope provisions. 

3. · Barbering, cosmetology or electrolysis establishments, acupuncture offices, pharmacies, 
veterinary facilities and structural pest control locations regulated by the Department of 
Consumer Affairs. See Section 1.4 for additional scope provisions. 

4. Energy efficiency standards regulated by the California Energy Commission. See Section 1. 5 
for additional scope provisions: 

5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. 
See Section 1. 6 for additional scope provisions. 

6. Organized camps, laboratory animal quarters, public swimming pools, radiation protection, 
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commissaries seNing mobile food preparation vehicles and wild animal quarantine facilities 
regulated by the Department of Public Health. See Section 1. 7 for additional scope provisions. 

7. Hotels, motels, lodging houses, apartment houses, dwellings, dormitories, condominiums, 
shelters for homeless persons, congregate residences, employee housing, factory-built 
housing and other types of dwellings containing sleeping accommodations with or without 
common toilets or cooking facilities. See Section 1. 8. 2. 1. 1 for additional scope provisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed 
covered multifamily dwellings, new common use spaces serving existing covered multifamily 
dwellings, additions to existing buildings where the addition alone meets the definition of 
"COVERED MULTIFAMILY DWELLINGS," and common-use spaces serving covered 
multifamily dwellings which are regulated by the Department of Housing and Community 
Development. See Section 1.8.2.1.2 for additional scope provisions. 

9. Permanent buildings and permanent accessory buildings or structures constructed within 
1:: mobile home parks and special occupancy parks regulated by the Department of Housing and 
.. :· Community Development. See Section 1.8.2.1.3 for additional scope provisions. 

1 o. Accommodations for persons with disabilities regulated by the Division of the State Architect. 
See Section 1.9.1 for additional scope provisions. 

11. Public elementary and secondary schools, community college buildings and state-owned or 
state-leased essential service buildings regulated by the Division of the State Architect. See 
Section 1.9.2 for additional scope provisions. 

12. Qualified historical buildings and structures and their associated sites regulated by the State 
Historical Building Safety Board with the Division of the State Architect. See Section 1.9.3 for 
additional scope provisions. 

13. General acute care hospitals, acute psychiatric hospitals, skilled nursing and/or intermediate 
care facilities, clinics licensed by the Department of Public Health and correctional treatment 
centers regulated by the Office of Statewide Health Planning and Development. See Section 
.1. 1 O for additional scope provisions. 

14. Applications regulated by the Office of State Fire Marshal include but are not limited to the 
following in accordance with Section 1. 11. 

14.1. Buildings or structures used or intended for use as an: 

1. Asylum, jail, prison 

2. Mental hospital, hospital, home for the elderly, children's nursery, children's home or 
institution, school or any similar occupancy of a.ny capacity 

3. Theater, dancehall, skating rink, auditonum, assembly hall, meeting hall, nightclub, 
fair building or similar place of assemblage where 50 or more persons may gather 
together in a building, room or structure for the purpose of amusement, entertainment, 
instruction, deliberation, worship, drinking or dining, awaiting transportation, or 
education 

4. Small family day car~ homes, large family day-care homes, residential facilities and 
residential facilities for the elderly, residential care facilities 
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5. State institutions or other state-owned or state-occupied buildings 

6. High rise structures 

7. Motion picture production studios 

8: Organized camps 

9. Residential structures 

14.2. Tents, awnings or other fabric enclosures used in connection with any occupancy 

14.3. Fire alarm devices, equipment and systems in connection with any occupancy 

14.4. Hazardous materials, flammable and combustible liquids 

14.5. Public school automatic fire detection, alarm, and sprinkler systems 

14. 6. Wild/and-urban interface fire areas 

15. Public libraries constructed and renovated using funds from the California Library 
Construction and Renovation Bond Act of 1988 and regulated by the State Librarian. See 
Section 1. 12 for additional scope provisions. 

16. Graywater systems regulated by the Department of Water Resources. See Section 1.13 for 
· additional scope provisions. 

17. For applications listed in Section 1. 9. 1 regulated by the Division of the State Architect
Access Compliance, outdoor environments and uses shall be classified according to 
accessibility uses described in Chapters Chapter 11 B. 

18. Marine Oil Terminals regulated by the California State Lands Commission. See Section 1.14 
for additional scope provisions. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically 
adopted by a state agency or adopted by a local enforcing agency in compliance with Health and Safety 
Code Section 18901 et. seq. for Building Standards Law, Health and Safety Code $ection 17950 for State 
Housing Law and Health and Safety Code Section 13869. 7 for Fire Protection Districts. See Section 1.1. 8 
of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted and set forth in this code, 
including other codes, standards and publications referred to therein are, by title and date of publication, 
hereby adopted as standard reference documents of this code. When this code does not specifically cover 
any subject related to building design and construction, recognized architectural or engineering practices 
shall be employed. The National Fire Codes, standards, and the Fire Protection Handbook of the National 
Fire Protection Association are permitted to be used as authoritative guides in determining recognized fire 
prevention engineering practices. 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the International 
Building Code, or in any other referenced standard, code or document, which are not building standards 
as defined in Health and Safety Code Section 18909, shall not be construed as part of the provisions of 
this code. For nonbuilding standards, orders, and regulations, see other titles of the California Code of 
Regulations. 
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1.1. 7 Order of precedence and use. 

1.1.7.1 Differences. In the event of any differences between these building standards and the 
standard reference documents, the text of these building standards shall govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision, the specific 
provision shall apply. 

1.1.7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part 
of the California Building Standards Code, Title 24, the most restrictive requirements shall prevail. 

1.1.8 City, county, or city and county amendments, additions or deletions. The provisions of this 
code do not limit the authority of city, county, or city and county governments to establish more restrictive 
and reasonably necessary differences to the provisions contained in this code pursuant to complying with 
Section 1. 1. 8. 1. The effective date of amendments, additions or deletions to this code by a city, county, or 
a city and county filed pursuant to Section 1. 1. 8. 1 shall be the date filed. However, in no case shall the 

; amendments, additions or deletions to this code be effective any sooner than the effective date of this 
code. 

Local modifications shall complywith Health and Safety Code Section 18941. 5 for Building Standards 
Law, Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 
13869. 7 for Fire Protection Districts. 

1.1.8.1 Findings and filings. 

1. The city, county, or city and county shall make express findings for each amendment, addition 
or deletion based upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry 
buildings. 

2. The city; county, or city and county shall file the amendments, additions or deletions expressly 
marked and identified as to the applicable findings. Cities, counties, cities and counties, and 
fire departments shall file the amendments, additions or deletions, and the findings with the 
California Building Standards Commission at 2525 Natomas Park Drive, Suite 130, 
Sacramento, CA 95833. · 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city 
and county and filed with the C,alifornia Department of Housing and Community Development, 
Division of Codes and Standards, P. 0. Box 1407, Sacramento, CA 95812-1407 or 2020 W. El 
Camino Avenue, Suite 250, Sacramento CA 95833-1829. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards 
Commission that are effective at the time an application for building permit is submitted shall apply to the 
pf ans and specifications for, and to the construction performed under, that permit. For the effective dates 
of the provisions contained in this code, see the History Note page of this code. 

1.1. 1 O Availability of codes. At least one complete copy each of Titles 8, 19, 20, 24, and 25 with all 
revisions shall be maintained in the office of the building official responsible for the administration and 
enforcement of this code. Each state department concerned and each city, county or city and county shall 
have an up-to-date copy of the code available for public inspection. See Health and Safety Code Section 
18942(d)(1) and (2). 

1.1.11 Format. This part fundamentally adopts the International Building Code by reference on a chapter-
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by-chapter basis. When a specific chapter of the International Building Code is not printed in the code and 
is marked "Reserved" such chapter of the lr:iternational Building Code is not adopted as a portion of this· 

. code. When a specific chapter of the International Building Code is marked "Not adopted by the State of 
California" but appears in the code, it may be available for adoption by local ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which 
chapter or sections within a chapter are applicable to buildings under the authority of a specific state 
agency, but they are not to be considered regulatory. 

1.1.12 Validity. If any chapter, section, subsection, sentence, clause or phrase of this code is for any 
reason held to be unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by 
statutes or otherwise inoperative, such decision shall not affect the validity of the remaining portion of this 
code. 

SECTION 1.2 
BUILDING STANDARDS COMMISSION 

1.2.2 Alternative materials, design and methods of construction and equipment. The provisions of 
this code are not intended to prevent the installation of any material or to prohibit any design or method of 
construction not specifically prescribed by this code, provided that any such alternative has been 
approved. An alternative material, design or method of construction shall be approved where the building 
official finds that the proposed design is satisfactory and complies with the intent of the provisions of this 
code, and that the material, method or work offered is, for the purpose intended, at least the equivalent of 
that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. 

SECTION1.9 
DIVISION OF THE STATE ARCHITECT 

1.9. 1 Division of the State Architect- Access Compliance. 

General. The purpose of this code is to ensure that barrier-free design is incorporated in all buildings, 
facilities, site work and other improvements to which this code applies in compliance with state law to 
ensure that these improvements are accessible to and usable by persons with disabilities. Additions, 
alterations and structural repairs in all buildings and facilities shall comply with these provisions for new 
buildings, except as otherwise provided and specified herein. 

The provisions of these regulations shall apply to any portable buildings leased or owned by a school 
district, and shall a/so apply to temporary and emergency buildings and facilities. Temporary buildings and 
facilities are not of permanent construction but are extensively used or are essential for public use for a 
period of time. Examples of temporary buildings or facilities covered include, but are not limited to: 
reviewing stands, temporary classrooms, bleacher areas, exhibit areas, temporary banking facilities, 
temporary health screening services or temporary safe pedestrian passageways around a construction 
site. 

In addition, to incorporate standards at least as restrictive as those required by the federal 
government for barrier-free design under (1) Title Ill (Public Accommodations and Commercial Facilities), 
Subpart D (New Construction and Alteration) (see 28 C.F.R., Part 36), and (2) Title II (Public Entities), 
Section 35.151 (New Construction and Alterations) (see 28 C.F.R .• Part 35) both from the Americans with 
Disabilities Act of 1990, 2004 Americans with Disabilities Act Accessibility Guidelines, as adopted by the 
US Department of Justice (see 36 C.F.R. Part 1191, Appendices Band D), and (3) under the Fair Housing 
Amendments Act of 1988. Some of these regulations may be more stringent than state law in order to 
meet the federal requirement. 

1.9.1.1 Application. See Government Code commencing with Section 4450. 
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,;., 

. . 
Publicly funded buildings, structures, sidewalks, curbs and related facilities shall be accessible to 

and usable by persons with disabilities as follows: 

1.9.1.1.1 All buildings, structures, sidewalks, curbs and related facilities constructed in the state by 
the use of state, county or municipal funds, or the funds of any political subdivision of the state. 

1.9.1.1.2 All buildings, structures and facilities that are leased, rented, contracted, sublet or hired 
by any municipal, county or state division of government, or by a special district. 

1.9.1.1.3 All publicly funded buildings used for congregate residences or for one- or two-family 
dwelling unit purposes shall conform to the provisions applicable to living accommodations. 

1.9.1.1.4 All existing publicly funded buildings and facilities when alterations, structural repairs or 
additions are made to such buildings or facilities. For detailed requirements on existing buildings, 

. see Chapter 11 B, Division 2, Section 11 B-202. 

·,i 1.9.1.1.5 With respect to buildings, structures, sidewalks, curbs and relatedfacilities not.requiring 
a building permit, building standards published in the California Building Standards Code relating 
to access for persons with disabilities and other regulations adopted pursuant to Government 
Code Section 4450, and in effect at the time construction is commenced, shall be applicable. 

1.9.1.2 Application. See Health and Safety Code commencing with Section 19952. 

All privately funded public accommodations, as defined and commercial facilities, as defined, shall 
be accessible to persons with disabilities as follows: 

Exception: Certain types of privately funded multistory buildings do not require installation of an 
elevator to provide access above and below the first floor. See Chapter 11 B. 

1.9.1.2.1 Any building, structure, facility, complex or improved area, or portions thereof, which are 
used by the general public. 

1.9.1 ;2.2 Any sanitary facilities which are made available for the public, clients or employees in 
such accommodations or facilities. 

1.9.1.2.3 Any curb or sidewalk intended for public use that is constructed in this state with private 
funds. 

1.9.1.2.4 All existing privately funded public accommodations when alterations, structural repairs 
or additions are made to such public accommodations as set forth under Chapter 11 B. 

1.9.1.3 Application- public housing and private housing available for public use. See 
Government Code Sections 4450and12955.1(c). 

1.9.1.4 Enforcing agency. 

1.9.1.4.1 The director of the Department of General Services where state funds are utilized for 
any project or where funds of counties, municipalities or other political subdivisions are utilized for 
the construction of elementary, secondary or community college projects. 

1.9.1.4.2 The governing bodies where funds of counties, municipalities or other political 
subdivisions are utilized except as otherwise provided above. 
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STATE OF CALIFORNIA 
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1.9.1.4.3 The building department of every city, county, or city and county within the territorial area 
of its city, county, or city and county, where private funds are utilized. "Building department" 
means the department, bureau or officer charged with the enforcement of laws or ordinances 
regulating the erection or construction, or both the erection and construction, of buildings. 

1.9.1.5 Special conditions for persons with disabilities requiring appeals action ratification. 
Whenever reference is made in these regulations to this section, the findings and determinations 
required to be rendered by the local enforcing agency shall be subject to ratification through an 
appeals process. 

1 ;9.1.6 Authority cited. Government Code Section 4450. 

1.9.1.7 Reference cited. Government Code Sections 4450 through 4461, 12955.1(c) and Health and 
Safety Code Sections 18949.1, 19952 through 19959. 

1.9.1.8 Adopting agency identification. The provision of this code applicable to buildings identified 
in this Subsection 1.9.1 will be identified in the Matrix Adoption Tables under the acronym DSA-A,C. 
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STATE OF CALIFORNIA 
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CHAPTER 1 
SCOPE AND ADMINISTRATION 

DIVISION II 
SCOPE AND ADMINISTRATION 

DSA-AC proposes to carry forward its adoption of specific model code provisions in Chapter 1, 
Division II, from the 2013 CA Building Code into the 2016 CA Building Code, with existing 
amendments. 

ITEM 1.2.00 
CHAPTER 1, DIVISION 11- MATRIX ADOPTION TABLE 

Adopting Agency 

Adopt entire California Chapter 
Adopt entire California Chapter as amended 
(amended Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 
101.1-101.4.5 
104.11 
111.2 

ITEM 1.2.01 

PART 1-SCOPE AND APPLICATION 
SECTION 101 

GENERAL 

DSA-AC 

x 

x 
x 
x 

101.1 Title. These regulations shall be known as the Building Code of [NAME OF JURISDICTION], 
hereinafter referred to as "this code." 

101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, 
enlargement, replacement, repair, equipment, use and occupancy, location, maintenance, removal and 
demolition of every building or structure or any appurtenances connected or attached to such buildings or 
structures. 

Exception: Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) 
not more than three stories above grade plane in height with a separate means of egress, and their 
accessory structures not more than three stories above grade plane in height, shall comply with the 
International California Residential Code. 

101.2.1 Appendices. Provisions in the appendices shall not apply unless specifically adopted. 

101.3 Intent. The purpose of this code is to establish the minimum requirements to provide a reasonable 
level of safety, public health and general welfare through structural strength, means of egress facilities, 
stability, sanitation, adequate light and ventilation, energy conservation, and safety to life and property 
from fire and other hazards attributed to the built environment and to provide a reasonable level of safety 
to fire fighters and emergency responders during emergency operations. 
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STATE OF CALIFORNIA 
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101.4 Referenced codes. The other codes listed in Sections 101.4.1 through 101.4.7 and referenced 
elsewhere in this code shall be considered part of the requirements of this code to the prescribed extent of 
each such reference. 

101.4.1 Gas. The provisions of the I ntemational Fuel Gas California Mechanical Code shall apply to 
the installation of gas piping from the point of delivery, gas appliances and related accessories as 
covered in this code. These requirements apply to gas piping systems extending from the point of 
delivery to the inlet connections of appliances and the installation and operation of residential and 
commercial gas appliances and related accessories. ' 

101.4.2 Mechanical. The provisions of the International California Mechanical Code shall apply to the 
installation, alterations, repairs and replacement of mechanical systems, including equipment, 
appliances, fixtures, fittings and/or appurtenances, including ventilating, heating, cooling, air
conditioning and refrigeration systems, incinerators and other energy-related systems. 

101.4.3 Plumbing. The provisions of the International California Plumbing Code shall apply to the 
installation, alteration, repair and replacement of plumbing systems, including equipment, appliances, 
fixtures, fittings and appurtenances, and where connected to a water or sevvage system and all 
aspects of a medical gas system. The provisions of the International Private Sewage Disposal Code 
shall apply to private sewage disposal systems. 

101.4.4 Property maintenance. The provisions of the International Property Maintenance Code shall 
apply to existing structures and premises; equipment and facilities; light, ventilation, space heating, 

. sanitation, life and fire safety hazards; responsibilities of owners, operators and occupants; and 
occupancy of existing premises and structures. 

101.4.5 Fire prevention. The provisions of the International ·California Fire Code shall apply to 
matters affecting or relating to structures, processes and premises from the hazard of fire and 
explosion arising from the storage, handling or use of structures, materials or devices; from conditions 
hazardous to life, property or public welfare in the occupancy of structures or premises; and from the 
construction, extension, repair, alteration or removal of fire suppression, automatic sprinkler systems 
and alarm systems or fire hazards in the structure or on the premises from occupancy or operation. 

101.4.6 Energy. The provisions of the International California Energy Conservation Code shall apply 
to all matters governing the design and construction of buildings for energy efficiency. · 

101.4. 7 Existing buildings. The provisions of the International California Existing Builc!ing Code shall 
apply to matters governing the repair, alteration, change of occupancy, addition to and relocation of 
existing buildings. 

SECTION 104 
DUTIES AND POWERS OF BUILDING OFFICIAL 

104.11 Alternative materials, design and methods of construction and equipment. The provisions of 
this code are not intended to prevent the installation of any material or to prohibit any design or method of 
construction not specifically prescribed by this code, provided that any such alternative has been 
approved. An alternative material, design or method of construction shall be approved where the building 
official finds that the proposed design is satisfactory and complies with the intent of the provisions of this 
code, and that the material, method or work offered is, for the purpose intended, not less than the 
equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and 
safety. Where the alternative material, design or method of construction is not approved, the building 
official shall respond in writing, stating the reasons why the alternative was not approved. 
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SECTION 111 
CERTIFICATE OF OCCUPANCY 

111.2 Certificate issued. After the building official inspects the building or structure and does not find 
violations of the provisions of this code or other laws that are enforced by the department of building 
safety, the building official shall issue a certificate of occupancy that contains the following: · 

1. The building permit number. 

2. The address of the structure. 

3. The name and address of the owner or the owner's authorized agent. 

4 .. A description of that portion of the structure for which the certificate is issued. 

5. A statement that the described portion of the structure has been inspected for compliance with the 
requirements of this code for the occupancy and division of occupancy and the use for which the 
proposed occupancy is classified. 

6. The name of the building official. 

7. The edition of the code under which the permit was issued. 

8. The use and occupancy, in accordance with the provisions of Chapter 3. 

9. The type of construction as defined in Chapter 6. 

10. The design occupant load. 

11. If an automatic sprinkler system is provided, whether the sprinkler system is required. 

12. Any special stipulations and conditions of the building permit. 
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CHAPTER2 
DEFINITIONS 

DSA-AC proposes to carry forward its adoption of specific model _code definitions and California 
amendments in Chapter 2, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM 2.00 
CHAPTER 2 - MATRIX ADOPTION TABLE 

Adopting Agency 
Adopt entire California Chapter 

Adopt entire California Chapter as amended 
(amended Sections listed below} 
Adopt only those Sections that are listed below 

Chapter I Section 

202 Access aisle 
202 Accessibility 
202 Accessibility function button 
202 Accessible 
202 Accessible element 
202 Accessible means of egress 
202 Accessible route 
202 Accessible space 
202 Adaptable 
202 Addition {2n" paragraph only) 
202 Adiusted construction cost 
202 Administrative authority 
202 Aisle (2n" paragraph only) 
202 Alteration 
202 Amusement attraction 
202 Amusement ride 
202 Amusement ride seat 
202ANSI 
202 Aooroved (2na paragraph onM (w/o Notes} 
202 Aooroved testing agency 
202 Area of refuge 
202 Area of sport activity 
202 Assemblv area 
202 Assistive listening system (ALS) 
202 Automatic door 
202 Automatic teller machine (ATM) 
202 Bathroom 
202 Blended transition 
202 BoardinQ pier 
202 Boat launch ramp 
202 Boat slip 
202 Building (w/o notes) 
202 BuildinQ official 
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202 Catch pool 
'")(V'') ,...~--·--- , .... ;+ -···· 
202 CCR 
202 Characters 
202 Children's use 
202 Circulation path 
202 Clear 
202 Clear floor space 
202 Closed-circuit telephone 
202 Commercial facilities 
202 Common use 
202 ComPlv with 
202 Cross slope 
202 Curb cut 
202 Curb ramp 
202 Desionated public transportation 
202 Destination-oriented elevator 
202 Detectable warning 
202 Directional sion 
202 Disabilitv 
202 Dormitory 
202 Drive-uo electric vehicle <EV) charaer 
202 Electric vehicle (EV) 
202 Electric vehicle <EV> charaer 
202 Electric vehicle charaina soace <EVC soace) 
202 Electric vehicle charaina station (EVCS) 
202 Electric vehicle (EV) connector 
202 Element 
202 Elevated play component, 
202 Elevator, passenoer 
202 Employee work area 
202 Enforcinq aqency 
202 Entrance 
202 Equivalent facilitation 
202 Existinq buildinq or facilitv 
202 Exit 
202 Facility 
202 Functional area 
202 Gangway 
202 Golf car passaqe 
202 Grab bar 
202 Grade (adjacent ground elevation) 
202 Grade break 
202 Ground floor 
202 Ground level play component 
202 Guard (or auardrail) 
202 Hall call console 
202 Handrail 
202 Health care provider 
202 Historical buildinos 
202 Housina at a olace of education 
202 If, If ... Then 
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202 International Svmbol of Accessibility 
202 Key station 
202 Kick plate 
202 Kitchen or kitchenette 
202 Lavatory 
202 Mail boxes 
202 Marked crossing 
202 May 
202 Mezzanine 
202 Multi-bedroom housing unit 
202 NFPA 
202 Nosing 
202 Occupant load 
202 Occupiable space 
202 Open riser 
202 Operable part 
202 Passenger elevator 
202 Path of travel 
202 Pedestrian 
202 Pedestrian way 
202 Permanent 
202 Permit 
202 Pictogram 
202 Place of public accommodation 
202 Platform 
202 Platform (wheelchair) lift 
202 Play area 

. 202 Play c0mponent 
202 Point-of-sale device 
202 Powder room 
202 Power-assisted door 
202 Private buildim1 or facility 
202 Professional office of a health care provider 
202 Public building or facility 
202 Public entity 
202 Public entrance 
202 Public housing 
202 Public use 
202 Public-use areas 
202 Public way 

. 202 Qualified historic buildinq or facility 
202 Ramp 
202 Reasonable portion 
202 Recommend 
202 Remodeling 
202 Repair 
202 Residential dwelling unit 
202 Restricted entrance 
202 Riser 
202 "Running slope 
202 Seismic mitioation 
202 Self-service storage 
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ITEM 2.01 

202 Service entrance 
202 Shall 
202 Shopping center (or shopping mall) 
202 Should 
202 Sidewalk 
'ln"> <'.'"-----

-·-~· -
202 Sian 
202 Sink 
202 Site 
202 Sleepina accommodations 
202 Soft contained play structure 
202 Space 
202 Specified public transportation 
202 StaQe 
202 Stair 
202 Stairway 
202 Storv (2na paraoraph only) 
202 Structural frame 
202 Structurally impracticable 
202 Structure 
202 Tactile 
202 Tactile sion 
202 Technicallv infeasible 
202 Teeing ground 
202 Tempotarv 
202 Text telephone· 
202 Transfer device 
202 Transient Jodoing 
202 Transit boarding platform 
202 Transition plate 
202 Tread 
202TTY 
202 .Unreasonable hardship 
202 Use zone 
202 Valuation threshold 
202 Variable messaoe sions (VMS) 
202 Variable message sian <VMS) characters 
202 Vehicular way 
202 Walk 
202 Wet bar 
202 Wheelchair 
202 Wheelchair space 
202 Work area equipment 
202 Workstation (2nu paraoraph only) 

SECTION 202 
DEFINITIONS 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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x 
x 
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x 
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x 

ACCESS AISLE. [DSA~AC] An accessible pedestrian space adjacent to or between parking spaces that 
provides clearances in compliance with this code. 
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ACCESSIBILITY. [DSA-AC] Accessibility is the combination of various elements in a building, facility, 
site, or area,· or portion thereof which allows· access, circulation anc;J the full use of the building and 
facilities by persons with disabilities in compliance with this code. 

ACCESSIBILITY FUNCTION BUTTON. [DSA-AC] A button on an elevator hall call console in a 
destination-oriented elevator system that when pressed will activate a series of visual and verbal prompts 
and announcements providing instruction regarding hall call console operation and direction to an 
assigned elevator. 

ACCESSIBLE ELEMENT. [DSA-AC] An element specified by the regulations adopted by the Division of 
the State Architect-Access Compliance. 

ACCESSIBLE MEANS OF EGRESS. A continuous and unobstructed way of egress travel from any 
accessible point in a building or facility to a public way. 

ACCESSIBLE SPACE. [DSA-AC] A space that complies with the accessibility provisions of this code. 

ADAPTABLE. [DSA-AC] Capable of being readily modified and made accessible. 

ADDITION .... 
[DSA-AC] An expansion, extension or increase in the gross floor area or height of a building or facility. 

' 

ADMINISTRATIVE AUTHORITY. [DSA-AC] A governmental agency that adopts or enforces regulations 
and guidelines for the design, construction or alteration of buildings and facilitie{5. 

AISLE ... ~ 
[DSA-AC] A circulation path between objects such as seats, tables, merchandise, equipment, displays, 
shelves, desks, etc., that provides clearances in compliance with this code. 

ALTERATION .... 
[DSA-AC] A change, addition or modification in construction, change in occupancy or use, or structural 
repair to an existing building or facility. Alterations include, but are not limited to, remodeling, renovation, 
rehabilitation, reconstruction, historic restoration, resurfacing of circulation paths or vehicular ways, 
changes or rearrangement of the structural parts or elements, and changes or rearrangement in the plan 
configuration of walls and full-height partitions. Normal maintenance, reroofing, painting or wallpapering, or 
changes to mechanical and electrical systems are not alterations unless they affect the usability of the 
building or facility. 

AMUSEMENT ATTRACTION. [DSA-AC] Any facility, or portion of a facility, located within an amusement 
park or theme park which provides amusement without the use of an amusement device. Amusement 
attractions include, but are not limited to, fun houses, barrels and other attractions without seats. 

AMUSEMENT RIDE. [DSA-AC] A system that moves persons through a fixed course within a defined 
area for the purpose of amusement. 

AMUSEMENT RIDE SEAT. [DSA-AC] A seat that is built-in or mechanically fastened to an amusement 
ride intended to be occupied by one or more passengers. 

ANSI. [DSA-ACJ The American National Standards Institute. 

APPROVED .... 
[DSA-AC] "Approved" means meeting the approvalofthe enforcing agency, except as otherwise provided 
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by law, when used in connection with any system, material, type of construction, fixture or appliance as 
the result of investigations and tests conducted by the agency, or by reason of accepted principles or tests 
by national authorities or technical, health or scientific organizations or agencies. 

APPROVED TESTING AGENCY. [DSA-ACJ Any agency, which is determined by the enforcing agency, 
except as otherwise provided by law, to have adequate personnel and expertise to carry out the testing of 
systems, materials, type of construction, fixtures or appliances. 

AREA OF REFUGE. An area where persons unable to use stairways can remain temporarily to await 
instructions or assistance during emergency evacuation. 

ASSEMBLY AREA. [DSA-AC] A building or facility, or portion thereof, used for the purpose of 
enterlainment, educational or civic gatherings, or similar purposes. For the purposes of these 
requirements, assembly areas include, but are not limited to, classrooms, lecture halls, courtrooms, public 
meeting rooms, public hearing rooms, legislative chambers, motion picture houses, auditoria, theaters, 

·playhouses, dinner theaters, conceit halls, centers for the performing arts, amphitheaters, arenas, 
;:~ stadiums, grandstands or convention centers. 

ASSIST/VE LISTENING SYSTEM (ALS). [DSA-AC] An amplification system utilizing transmitters, 
receivers and coupling devices to bypass the acoustical space between a sound source and a listener by 
means of induction loop, radio frequency, infrared or direct-wired equipment. 

AUTOMATIC DOOR. [DSA-A CJ A door equipped with a power-operated mechanism and controls that 
open and close the door automatically upon receipt of a momentary actuating signal. The switch that 
begins the automatic cycle may be a photoelectric device, floor mat or manual switch. 

AUTOMATIC TELLER MACHINE {ATM). [DSA-AC] Any electronic information processing device that 
acaepts or dispenses cash in connection with a credit, deposit or convenience account. The term does not 
include devices used solely to facilitate check guarantees or check authorizations, or.which are used in 
connection with the acceptance or dispensing of cash on a person-to-person basis, such as by a store 
cashier. 

BATHROOM. [DSA-AC] For the purposes of Chapters 11A and 11 B, a room which includes a water 
closet (toilet), a lavatory, and a bathtub and/or a shower. It does not include single-fixture facilities or those 
with only a water closet and lavatory. It does include a compartmented bathroom. A comparlmented 
bathroom is one in which the fixtures are distributed among interconnected rooms. A compartmented 
bathroom is considered a single unit and is subject to the requirements of Chapters 11 A and 11 B. 

BLENDED TRANSITION. [DSA-AC] A raised pedestrian street crossing, depressed corner or similar . 
connection between the pedestrian access route at the level of the sidewalk and the level of the 
pedestrian street crossing that has a grade of 5 percent or less. 

BOARDING PIER. [DSA-AC] A portion of a pier where a boat is temporarily secured for the purpose of 
embarking or disembarking. 

BOAT LAUNCH RAMP. [DSA-ACJ A sloped surface designed for launching and retrieving trailered bOEJts 
and other water craft to and from a body of water. 

BOAT SLIP. [DSA-ACJ That portion of a pier, main pier, finger pier, or float where a boat is moored for 
the purpose of berthing, embarking, or disembarking. 

BUILDING. Any structure used or intended for supporting or sheltering any use or occupancy. 
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BUILDING OFFICIAL. The officer or other designated authority charged with the administration and 
enforcement of this code, or a duly authorized representative. 

CATCH POOL. [DSA-A CJ A pool or designated section of a pool used as a terminus for water slide 
flumes. 

CCR. [DSA-AC} The California Code of Regulations. 

CHARACTERS. [DSA-AC]Letters, numbers, punctuation marks and typographic symbols. 

CHILDREN'S USE. [DSA-ACJ Describes spaces and elements specifically designed for use primarily by 
people 12 years old and younger. · 

CIRCULATION PATH . ... 
[DSA-ACJ An exterior or interior way of passage provided for pedestrian travel, including but not limited to, 
walks, hallways, courtyards, elevators, platform lifts, ramps, stairways and landings. 

CLEAR. [DSA-AC] Unobstructed. 

CLEAR FLOOR SPACE. [DSA-AC} The minimum unobstructed floor or ground space required to 
accommodate a single, stationary wheelchair and occupant. 

CLOSED-CIRCUIT TELEPHONE. [DSA-AC] A telephone with a dedicated line such as a house phone, 
courtesy phone or phone that must be used to gain entry to a facility. 

COMMERCIAL FACILITIES. [DSA-AC] Facilities whose operations will affect commerce and are 
intended for non-residential use by a private entity. Commercial facilities shall not include (1) facilities that 
are covered or expressly exempted from coverage under the Fair Housing Act of 1968, as amended ( 42 
U.S. C. 3601 - 3631); (2) aircraft; or (3) railroad locomotives, railroad freight cars, railroad cabooses, 
commuter or intercity passenger rail cars (including coaches, dining cars, sleeping cars, lounge cars, and 
food service cars), any other railroad cars described in Section 242 of the Americans With Disabilities Act 
or covered under Title II of the Americans With Disabilities Act, or railroad rights-of-way. For purposes of 
this definition, ''rail" and "railroad" have the meaning given the term "railroad" in Section 202(e) of the 
Federal Railroad Safety Act of 1970 (45 U.S.C. 431(e)). 

COMMON USE. Interior or exterior circulation paths, rooms, spaces or elements that are not for public 
use and are made available for the shared use of two or more people. 

COMPLY WITH. [DSA-AC] Comply with means to meet one or more provisions of this code. 

CROSS SLOPE. [DSA-A CJ The slope that is perpendicular to the direction of travel. 

CURB CUT. [DSA-AC] An interruption of a curb at a pedestrian way, which separates surfaces that are 
substantially at the same elevation. 

CURB RAMP. [DSA-AC] A sloping pedestrian way, intended for pedestrian traffic, which provides access 
between a walk or sidewalk and a surface located above or below an adjacent curb face. 

DESIGNATED PUBLIC TRANSPORTATION. [DSA-AC] Transportation provided by a public entity (other 
than public school transportation) by bus, rail, or other conveyance (other than transportation by aircraft or 
intercity or commuter rail transportation) that provides the general public with general or special service, 
including charter service, on a regular and continuing basis. 
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DESTINATION-ORIENTED ELEVATOR. [DSA-AC} Destination-oriented elevators are operated by the user 
selecting a destination floor at a hall call console located at or near an elevator landing. The destination
oriented elevator system then assigns an elevator car which transports the user to the selected destination 
floor. Destination-oriented elevators do not provide floor selection within elevator cars. 

DETECTABLE WARNING . ... 
[DSA-A CJ A standardized surface feature built in or applied to walking surfaces or other elements to warn 
of hazards on a circulation path. 

DIRECTIONAL SIGN. [DSA-ACJ A publicly displayed notice which indicates by use of words or symbols a 
recommended direction or route of travel. 

DISABILITY. [DSA-ACJ Disability is (1) a physical or mental impairment that limits one or more of the 
major life activities of an individual, (2) a record of such an impairment, or (3) being regarded as having 
such an impairment. 

DORMITORY. A space in a building where group sleeping accommodations are provided in one room, or 
in a series of closely associated rooms, for persons not members of the same family group, under joint 
occupancy and single management, as in college dormitories or fraternity houses. 

ELEMENT. [DSA-ACJ An architectural or mechanical component of a building, facility, space or site. 

ELEVATED PLAY COMPONENT. [DSA-ACJ A play component that is approached above or below grade 
and that is part of a composite play structure consisting of two or more play components attached or 
functionally linked to create an integrated unit providing more than one play activity. 

ELEVATOR, PASSENGER. [DSA-ACJ An elevator used primarily to carry passengers. 

EMPLOYEE WORK AREA. All or any portion of a space used only by employees and used only for work. 
Corridors, toilet rooms, kitchenettes and break rooms are not employee work areas. 

ENFORCING AGENCY. [DSA-ACJ Enforcing Agency is the designated department or agency as 
specified by statute or regulation. 

ENTRANCE. [DSA-A CJ Any access point to a building or portion of a building or facility used for the 
purpose of entering. An entrance includes the approach walk, the vertical access leading to the entrance 
platform; the entrance platform itself, vestibule if provided, the entry door or gate, and the hardware of the 
entry door or gate. 

EQUIVALENT FACILITATION. [DSA-A CJ The use of designs, products, or technologies as alternatives 
to those prescribed, resulting in substantially equivalent or greater accessibility and usability. 

Note: In determining equivalent facilitation, consideration shall be given to means that provide for the 
maximum independence of persons with disabilities while presenting the least risk of harm, injury or 
other hazard to such persons or others. 

EXISTING BUILDING OR FACILITY. [DSA-ACJ A facility in existence on any given date, without regard 
to whether the facility may also be considered newly constructed or altered under this code. 

EXIT. That portion of a means of egress system between the exit access and the exit discharge or public 
way. Exit components include exterior exit doors at the level of exit discharge, interior exit stairways and 
ramps, ex.it passageways, exterior exit stairways and ramps and horizontal exits. 
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FACILITY .... 
[DSA-AC] All or any portion of buildings, structures, site improvements, elements, and pedestrian routes 
or vehicular ways located on a site. · 

FUNCTIONAL AREA. [DSA-AC] A room, space or area intended or designated for a group of related 
activities or processes. 

GANGWAY. [DSA-AC] A variable-sloped pedestrian walkway that links a fixed structure or land with a 
floating structure. Gangways that connect to vessels are not addressed by this code. 

GOLF CAR PASSAGE. [DSA-AC] A continuous passage on which a motorized golf car can operate. 

GRAB BAR. [DSA-ACJ A bar for the purpose of being grasped by the hand for support. 

GRADE (Adjacent Ground Elevation). [DSA-AC] The lowest point of elevation of the finished surface of 
the ground, paving or sidewalk within the area between the building and the property line or, when the 
property line is more than 5 feet (1524 mm) from the building, between the building and a line 5 feet (1524 
mm) from the building. See Health and Safety Code Section 19955.3(d). 

GRADE BREAK. [DSA-AC] The line where two surface planes with different slopes meet. 
I 

GROUND FLOOR. [DSA-AC] The floor of a building with a building entrance on an accessible route. A 
building may have one or more ground floors. 

GROUND LEVEL PLAY COMPONENT. [DSA-AC] A play component that is approached and exited at 
the ground level. 

GUARD [DSA-AC] OR GUARDRAIL. A building component or a system of building components located 
at or near the open sides of elevated walking surfaces that minimizes the possibility of a fall from the 
walking surface to a lower level. 

HALL CALL CONSOLE. [DSA-AC] An elevator call user interface exclusive to a destination-oriented 
elevator system that requires the user to select a destination floor prior to entering the elevator car. 

HANDRAIL. A horizontal or sloping rail intended for grasping by the hand for guidance or support. 

HEALTH CARE PROVIDER. [DSA-AC] See "Professional Office of a Health Care Provider" 

HISTORIC BUILDINGS . ... 
[DSA-AC] See "Qualified historical building or property," C. C.R., Title 24, Part 8. 

HOUSING AT A PLACE OF EDUCATION. [DSA-AC] Housing operated by or on behalf of an 
elementary, secondary, undergraduate, or postgraduate school, or other place of education, including 
dormitories, suites, apartments, or other places of residence. 

IF, IF . .. THEN. [DSA-AC] The terms "if' and "if ... then" denotes a specification that applies only when 
the conditions described are present. 

INTERNATIONAL SYMBOL OF ACCESSIBILITY. [DSA-AC] The symbol adopted by Rehabilitation 
lnternationa/'s 11th World Congress for the purpose of indicating that buildings and facilities are accessible 
to persons with disabilities. 

KEY STATION. [DSA-AC] Certain rapid and light rail stations, and commuter rail stations, as defined 
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under criteria established by the Department of Transportation in 49 CFR 37.47 and 49 CFR 37.51, 
respectively. 

KICK PLATE. [DSA-AC] An abrasion-resistant plate affixed to the bottom portion of a door to prevent a 
trap condition and protect its surface. 

KITCHEN OR KITCHENETTE. [DSA-AC] A room, space or area with equipment for the preparation and 
cooking of food. 

LA VA TORY. [DSA-AC] A fixed bowl or basin with running water and drainpipe, as in a toilet or bathing 
facility, for washing or bathing purposes. (As differentiated from the definition of "Sink".) 

MAIL BOXES. [DSA-AC] Receptacles for the receipt of documents, packages, or other deliverable 
matter. Mail boxes include, but are not limited to, post office boxes and receptacles provided by 
commercial mail-receiving agencies, apartment facilities or-schools. 

/; MARKED CROSSING. [DSA-AC] A crosswalk or other identified path in.tended for pedestrian use in 
crossing a vehicular way. 

MAY. [DSA-AC] May denotes an option or alterna.tive. 

· MEZZANINE . ... 
[DSA-AC] An intermediate level or levels between the floor and ceiling of any story with an aggregate floor 
area of not more than one-third of the area of the room or space in which the level or levels are located. 
Mezzanines have sufficient elevation that space for human occupancy can be provided on the floor below. 

MULTI-BEDROOM HOUSING UNIT. [DSA-AC] A housing unit, intended for use by students at a place of 
education, with a kitchen and/or toilet and bathing rooms within the unit, such as an apartment, or 
dormitory. Multi-bedroom housing units are separate from one another and from common use spaces 
within a building. 

NFPA. [DSA-ACJ The National Fire Protection Association. 

NOSING. The leading edge of treads of stairs and of landings at the top of stairway flights. 

OCCUPANT LOAD. The number of persons for which the means of egress of a building or portion thereof 
is designed. 

OCCUPIABLE SPACE. A room or enclosed space designed for human occupancy in which individuals 
congregate for amusement, educational or similar purposes or in which occupants are engaged at labor, 
and which is equipped with means of egress and light and ventilation facilities meeting the requirements of 
this code. 

OPEN RISER. [DSA-A CJ The space between two adjacent stair treads not closed by a riser. 

OPERABLE PART. [DSA-AC] A component of an element used to insert or withdraw objects, or to 
activate, deactivate, or adjust the element. · 

PASSENGER ELEVATOR. [DSA .. AC] See "Elevator, passenger" 

PATH OF TRAVEL. [DSA-AC] An identifiable accessible route within an existing site, building or facility 
by means of which a particular area may be approached, entered and exited, and which connects a 
particular area with an exterior approach (including sidewalks, streets, and parking areas), an entrance to 
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the facility, and other parts of the facility. When alterations, structural repairs or additions are made to 
existing buildings or facilities, the term "path of travel" also includes the toilet and bathing facilities, 

+ telephones, drinking fountains and signs seNing the area of work. 

PEDESTRIAN. [DSA-AC] An individual who moves in walking areas with or without the use of walking 
assistive devices such as crutches, leg braces, wheelchairs, white cane, seNice animal, etc. 

PEDESTRIAN WAY. [DSA-AC] A route by which a pedestrian may pass. 

PERMANENT. [DSA-AC] Facilities which, are intended to be used for periods longer than those 
designated in this code under the definition of "Temporary." 

PERMIT. An official document or certificate issued by the building official that authorizes performance of a 
specified activity. 

PICTOGRAM. [DSA-AC] A pictorial symbol that represents activities, facilities, or concepts. 

PLACE OF PUBLIC ACCOMMODATION. [DSA-AC] A facility operated by a private entity whose 
operations affect commerce and fall within at least one of the following categories: 

1. Place of lodging, except for an establishment located within a facility that contains not more than 
five rooms for rent or hire and that actually is occupied by the proprietor of the establishment as 
the residence of the proprietor. For purposes of this code, a facility is a "place of lodging" if it is 

(i) An inn, hotel, or motel; or 

(ii) A facility that 

(A) Provides guest rooms for sleeping for stays that primarily are short-term in nature 
(generally 30 days or Jess) where the occupant does not have the right to return to a 
specific room or unit after the conclusion of his or her stay; and 

(B) Provides guesfrooms under conditions and with amenities similar to a hotel, motel, or inn, 
including the following: 

· (1) On- or off-site management and reseNations seNice; 

(2) Rooms available on a walk-up or call-in basis; 

(3) Availability of housekeeping or linen service; and 

(4) Acceptance of reseNations for a guest room type without guaranteeing a particular 
unit or room until check-in, and without a prior lease or security deposit. 

2. A restaurant, bar, or other establishment seNing food or drink; 

3. A motion picture house, theater, concert hall, stadium, or other place of exhibition or 
entertainment; 

4. An auditorium, convention center, lecture hall, or other place of public gathering; 

5. A bakery, grocery store, clothing store, hardware store, shopping center, oi other sales or rental 
establishment; 
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6. A Laundromat, dry-cleaner, bank, b.arber shop, beauty shop, travel service, shoe repair service, 
funeral parlor, gas station, office of an accountant or lawyer, pharmacy, insurance office, 
professional office of a health care provider, hospital, or other service establishment; 

7. A terminal, depot, or other station used for specified public transportation; 

8. A museum, library, gallery, or other place of public display or collection; 

9. A park, zoo, amusement park, or other place of recreation; 

10. A nursery, elementary, secondary, undergraduate, or postgraduate private school, or other place 
of education; 

11. A day care center, senior citizen center, homeless shelter, food bank, adoption agency, or other 
social service center establishment; 

:, 12. A gymnasium, health spa, bowling alley, golf course, or other place of exercise or recreation; 

13. A religious facility; 

14. An office building; and 

15. A public curb or sidewalk. 

PLATFORM. A raised area within a building used for worship, the presentation of music, plays or other 
entertainment; the head table for special guests; the raised area for lecturers and speakers; boxing and 
wrestling rings; theater-in-the-round stages; and similar purposes wherein, other than horizontal 
sliding curtains, there are no overhead hanging curtains, drops, scenery or stage effects other than 
lighting and sound. A temporary platform is one installed for not more than 30 days. 

PLATFORM (WHEELCHAIR) LIFT. [DSA-AC] A hoisting and lowering mechanism equipped with a car or 
platform or support that serves two landings of a building or structure and is designed to carry a 
passenger or passengers and/or luggage or other material a vertical distance as may be allowed. 

PLAY AREA. [DSA-AC] A portion of a site containing play components designed and constructed for 
children. 

PLAY COMPONENT. [DSA-AC] An element intended to generate specific opportunities for play, 
socialization, or learning. Play components are manufactured or natural; and are stand-alone or part of a 
composite play structure. 

POINT-OF-SALE DEVICE. [DSA-AC] A device used for the purchase of a good or service where a 
personal identification number (PIN), zip code or signature is required. 

POWDER ROOM. [DSA-AC] A room containing a water closet (toilet) and a lavatory, and which is not 
defined as a bathroom. 

POWER-ASSISTED DOOR. [DSA-AC] A door used for human passage with a mechanism that helps to 
open the door, or relieves the opening resistance of a door, upon the activation of a switch or a continued 
force applied to the door itself. 

PRIVATE BUILDING OR FACILITY. [DSA-AC] A place of public accommodation or a commercial 
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building or facility subject to Chapter 1, Section 1.9.1.2. 

PUBLIC BU/LO/NG OR FACILITY. [DSA-AC] A building or facility or portion of a building or facility 
designed, constructed, or altered by, on behalf of, or for the use of a public entity subject to Chapter 1, 
Section 1.9.1.1. 

PUBLIC ENTITY. [DSA-ACJ Any state or local government; any department, agency, special-purpose 
district, or other instrumentality of a state or local government. 

PUBLIC ENTRANCE. An entrance that is not a service entrance or a restricted entrance. 

PUBLIC HOUSING. [DSA-AC] Housing facilities owned, operated, or constructed by, for or on behalf of a 
public entity including but not limited to the following: 

1. Publically owned and/or operated one- or two- family dwelling units or congregate residences; 

2. Publically owned and/or operated buildings or complexes with three or more residential dwellings 
units; 

3. Reserved. 

4. Publica/ly owned and/or operated homeless shelters, group homes and similar social service 
establishments; 

5. Pub/ica/ly owned and/or operated transient lodging, such as hotels, motels, hostels and other 
facilities providing accommodations of a short term nature of not more than 30 days duration; 

6. Housing at a place of education owned or operated by a public entity, such as housing on or 
serving a public school, public college or public university campus; 

7. Privately owned housing made available for public use as housing. 

PUBLIC USE. [DSA-ACJ Interior or exterior rooms, spaces or elements that are made available to the 
public. Public use may be provided at a building or facility that is privately or publicly owned. Private 
interior or exterior rooms, spaces or elements associated with a residential dwelling unit provided by a 
public housing program or in a public housing facility are not public use areas and shall not be required to 
be made available to the public.· In the context of public housing, public use is the provision of housing. 
programs by, for or on behalf of a public entity. 

PUBLIC WAY. A street, alley or other parcel of land open to the outside air leading to a street, that has 
been deeded, dedicated or otherwise permanently appropriated to the public for public use and which has 
a clear.width and height of not less than 10 feet (3048 rrim). 

QUALIFIED HISTORIC BUILDING OR FACILITY. [DSA-AC] A building or facility that is listed in or 
eligible for listing in the National Register of Historic Places, or designated as historic under an appropriate 
State or local law. See C. C.R. Title 24, Part 8. 

RAMP. A walking surface that has a running slope steeper than one unit vertical in 20 units horizontal (5-
percent slope). · 

REASONABLE PORTION. [DSA~AC] That segment of a building, facility, area, space or condition, which 
would normally be necessary if the activity therein is to be accessible by persons with disabilities. 
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RECOMMEND. [DSA-AC] Does not require mandatory acceptance, but identifies a suggested action that 
shall be considered for the purpose of provicJing a greater degree of accessibility to persons with 
disabilities. 

REMODELING. [DSA-AC] See "Alteration." 

REPAIR. The reconstruction or renewal of any part of an existing building for the purpose of its 
maintenance or to correct damage. 

RESIDENTIAL DWELLING UNIT. [DSA-AC] A unit intended to be used as.a residence that is primarily 
long-term in nature. Residential dwelling units do not include transient lodging, inpatient medical care, 
licensed long-term care, and detention or correctional facilities. 

RESTRICTED ENTRANCE. An entrance that is made available for common use on a controlled basis, but 
not public use, and that is not a service entrance. 

•;:RISER. [DSA-AC] The upright part between two adjacent stairs treads. 

RUNNING SLOPE. [DSA-AC] The slope that is parallel to the direction of travel. (As differentiated from 
the definition of "Cross Slope") 

SELF-SERVICE STORAGE. [DSA-AC] Building or facility designed and used for the purpose of renting or 
leasing individual storage spaces to customers for the purpose of storing and removing personal property 
on a self-service basis. 

SERVICE ENTRANCE. An entrance intended primarily for delivery of goods or services. 

SHALL. [DSA-ACJ Denotes a mandatory specification or requirement. 

SHOPPING CENTER (or SHOPPING MALL). [DSA-AC] One or more sales or rental establishments or 
stores. A shopping center may include a series of buildings on a common site, connected by a common 
pedestrian access route on, above or below the ground floor, that is either under common ownership or 
common control or developed either as one project or as a series of related projects. For the purposes of 
this section, "shopping center" or "shopping mall" includes a covered mall building. 

SHOULD. [DSA-AC] Denotes an advisory specification or recommendation. 

SIDEWALK. [DSA-ACJ A surfaced pedestrian way contiguous. to a street used by the public. (As 
differentiated from the definition of "Walk".) 

SINK. [DSA-AC] A fixed bowl or basin with running water and drainpipe, as in a kitchen or laundry, for 
washing dishes, clothing, etc. (As differentiated from the definition of "Lavatory".) 

SITE. A parcel of land bounded by a lot line or a designated portion of a public right-of-way. 

SLEEPING ACCOMMODA T/ONS. [DSA-AC] Rooms intended and designed for sleeping. 

SOFT CONTAINED PLAY STRUCTURE. [DSA-AC] A play structure made up of one or more play 
components where the user enters a fully enclosed play environment that utilizes pliable materials, such 
as plastic, netting, or fabric. 

SPACE. [DSA-AC] A definable area, such as, a room, toilet room, hall, assembly area, entrance, storage 
room, alcove, courtyard, or lobby. 
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SPECIFIED PUBLIC TRANSPORTATION. [DSA-AC] Transportation by bus, rail, or any other 
conveyance (other than aircraft) provided by a private entity to the general public, with general or special 
service (including charter service) on a regular and continuing basis. 

STAGE. A space within a building utilized for entertainment or presentations, which includes overhead 
hanging curtains, drops, scenery or stage effects other than lighting and sound. 

STAIR. A change in elevation, consisting of one or more risers. 

STAIRWAY. One or more flights of stairs, either exterior or interior, with the necessary landings and 
platforms connecting them, to form a continuous and uninterrupted passage from one level to another. 

STORY .... 
[DSA-AC] That portion of a building or facility designed for human occupancy included between the upper 
surface of a floor and upper surface of the floor or roof next above. A story containing one or more 
mezzanines has more than one floor level. If the finished floor level directly above a basement or unused 
under-floor space is more than six feet (1829 mm) above grade for more than 50 percent of the total 
perimeter or is more than 12 feet (3658 mm) above grade at any point, the basement or unused under
floor space shall be considered as a story. 

STRUCTURAL FRAME. [DSA-AC] The columns and the girders, beams and trusses having direct 
connections to the columns and all other members that are essential to the stability of the building or 
facility as a whole. 

STRUCTURE. That which is built or constructed. 

TACTILE. [DSA-APJ An object that can be perceived using the sense of touch. 

TACTILE SIGN. [DSA-AC] A sign containing raised characters and/or symbols and accompanying Braille. 

TEEING GROUND. [DSA-ACJ In golf, the starting place for the hole to be played. 

TEMPORARY. [DSA-AC] Buildings and facilities intended for use at one location for not more than one 
year and seats intended for use at one location for not more than 90 days. 

TEXT TELEPHONE. [DSA-AC] Machinery or equipment that employs interactive text-based 
communications through the transmission of coded signals across the standard telephone network. Text 
telephones can include, for example, devices known· as TTYs (teletypewriters) or computers. 

TRANSFER DEVICE. [DSA-A CJ Equipment designed to facilitate the transfer of a person from a 
wheelchair or other mobility aid to and from an amusement ride seat. · 

TRANSIENT LODGING. [DSA-AC] A building or facility containing one or more guest room(s) for 
sleeping that provides accommodations that are primarily short-term in nature (generally 30 days or less). 
Transient lodging does not include residential dwelling units 'intended to be used as a residence, inpatient 
medical care facilities, licensed long-term care facilities, detention or correctional facilities, or private 
buildings or facilities that contain no more than five rooms for rent or hire and that are actually occupied by 
the proprietor as the residence of such proprietor. See a/so the definition of Place of Public 
Accommodation. 

TRANSIT BOARDING PLATFORM. [DSA-AC] A horizontal, generally level surface, whether raised 
above, recessed below or level with a transit rail, from which persons embark/disembark a fixed r~il 
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vehicle. 

TRANSITION PLATE. [DSA-ACJ A sloping pedestrian walking surface located at the end(s) of a 
gangway. 

TREAD. [DSA-AC] The horizontal part of a step. 

TTY. [DSA-AC] An abbreviation for teletypewriter. Machinery that employs interactive text-based 
communication through the transmission of coded signals across the telephone network. TTYs may 
include, for example, devices known as TDDs (telecommunication display devices or telecommunication 
devices for deaf persons) or computers with special modems. TTYs are also called text telephones. 

UNREASONABLE HARDSHIP. [DSA-AC] When the enforcing agency finds that compliance with the 
building standard would make the specific work of the project affected by the building standard infeasible, 
based on an overall evaluation of the following factors: 

;;!'·· 1. The cost of providing access. 
~:. 

2. The cost of all construction contemplated. 

3. The impact of proposed improvements on financial feasibility of the project. 

4. The nature of the accessibility which would be gained or lost. 

5. The nature of the use of the facility under construction and its availability to persons with 
disabilities. 

The details of any finding of unreasonable hardship shall be recorded and entered in the files of the 
enforcing agency. 

USE ZONE. [DSA-AC] The ground level area beneath and immediately adjacent to a play structure or 
play equipment that is designated by ASTM F 1487 for unrestricted circulation around the play equipment 
and where it is predicted that a user would land when falling from or exiting the play equipment. 

VALUATION THRESHOLD. [DSA-AC] An annually adjusted, dollar-amount figure used in part to 
determine the extent of required path of travel upgrades. The baseline valuation threshold of $50, 000 is 
based on the January 1981, "ENR US20 Cities" Average Construction Cost Index (CCI) of 3372.02 as 
published in Engineering News Record, McGraw Hill Publishing Company. The current valuation threshold 
is determined by multiplying the baseline valuation threshold by a ratio of the current year's January CCI 
to the baseline January 1981 CCI. 

VARIABLE MESSAGE SIGNS (VMS). [DSA-AC] Electronic signs that have a message with the capacity to 
change by means of scrolling, streaming, or paging across a background. 

VARIABLE MESSAGE SIGN (VMS) CHARACTERS. [DSA-AC] Characters of an electronic sign are 
composed of pixels in an array. High resolution VMS characters have vertical pixel counts of 16 rows or 
greater. Low resolution VMS characters have vertical pixel counts of 7 to 15 rows; 

VEHICULAR WAY. [DSA-AC] A route provided for vehicular traffic, such as in a street, driveway, or 
parking facility. 

WALK. [DSA-AC] An exterior prepared surface for pedestrian use, including pedestrian areas such as 
plazas and courts. (As differentiated from the definition of "Sidewalk''.) 
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WET BAR. [DSA-ACJ An area or space with a counter equipped with a sink and running water but without 
cooking facilities. 

WHEELCHAIR. [DSA-AC] A chair mounted on wheels to be propelled by its occupant manually or with 
the aid of electric power, of a size and configuration conforming to the. recognized standard models of the 
trade. 

WHEELCHAIR SPACE. A space for a single wheelchair and its occupant. 

WORKSTATION .... 
[DSA-AC] An area defined by equipment and/or work surfaces intended for use by employees only, and 
generally for one or a small number of employees at a time. Examples include ticket booths; the employee 
side of grocery store check stands; the bartender area behind a bar; the employee side of snack bars, 
sales counters and public counters; guardhouses; toll booths; kiosk vending stands; lifeguard stations; 
maintenance equipment closets; counter and equipment areas in restaurant kitchens; file rooms; storage 
areas; etc. 

WORK AREA EQUIPMENT. [DSA-AC] Any machine, instrument, engine, motor, pump, conveyor, or 
other apparatus used to perform work. As used in this document, this term shall apply only to equipment 
that is permanently installed or built-in in employee work areas. Work area equipment does not include 
passenger elevators and other accessible means of vertical transportation. 

ITEM 2.02 
SECTION 202 
DEFINITIONS 

ACCESSIBLE. A site, building, facility or portion thereof that complies with Chapter 11. 
[DSA-AC] A site, building, facility, or portion thereof that is approachable and usable by persons with 
disabilities in compliance with this code. 

ITEM 2.03 
SECTION 202 
DEFINITIONS 

ACCESSIBLE ROUTE. A continuous, unobstructed path that complies with Chapter 11. 
[DSA-AC] A continuous unobstructed path connecting accessible elements and spaces of an accessible 
site, building or facility that can be negotiated by a person with a disability using a wheelchair, and that is 
also safe for and usable by persons with other disabilities. Interior accessible routes may include corridors, 
hallways, floors, ramps, elevators and lifts. Exterior accessible routes may include parking access aisles, 
curb ramps, crosswalks at vehicular ways, walks, ramps and lifts . 

. ITEM 2.04 
SECTION 202 
DEFINITIONS 

ADJUSTED CONSTRUCTION COST. lDSA-ACl All costs directly related to the construction of a project. 
including labor. material. equipment. services. utilities. contractor financing, contractor overhead and 
profit. and construction management costs. The costs shall not be reduced by the· value of components. 
assemblies. building equipment or construction not directly associated with accessibility or usabilitv. The 
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adjusted construction cost shall not include; project management fees and expenses. architectural and 
engineering fees. testing and inspection fees. and utilitv connection or seNice district fees. 

ITEM 2.04.01 - RELATED CODE AMENDMENT 

CHAPTER 118 
DIVISION 1: APPLICATION AND ADMINISTRATION 

118-106.5 Defined terms .... 

ADJUSTED CONSTRUCTION COST 

ITEM 2.04.02 - RELATED CODE AMENDMENT 

See related code amendment ITEM 11 B.01 to 

CHAPTER 118 - DIVISION 2: SCOPING REQUIREMENTS 
11 B-202 Existing buildings and facilities 1 

11 B-202.4 Path of travel requirements in alterations, additions and structural repairs. 
Exception 8 

ITEM 2.05 
SECTION 202 
DEf'.INITIONS 

AREA OF. SPORT ACTIVITY. That portion of an indoor or outdoor space where the play or practice of a 
sport occurs. · 
[DSA AC] That portioR of a room or spaoe where the pf{l}' or praotloe of a sport 0001:1Fs. 

ITEM 2.06 

WITHDRAWN 

ITEM 2.07 
SECTION 202 
DEFINITIONS 

PROFESSIONAL OFFICE OF A HEALTH CARE PROVIDER. [DSA-AC} See Chapter 118. A location 
where a person or entity, regulated by the State to provide professional services related to the physical or 
mental health of an individual, makes such services available to the public. The facility housing the 
professional office of a health care provider only includes floor levels housing at least one health care 
provider, or any floor level designed or intended for use by at least one health care provider. 

ITEM 2.08 
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PUBLIC USE AREAS . ... 
[DSA-AC] Interior or exterior rooms or spaces of a building or facility that are made available to the 
general public and do not include common use areas. Public use areas may be provided at a building Q[ 

facilitv that is privately or publicly owned. 

ITEM 2.09 
SECTION 202 
DEFINITIONS 

S/GNAGE. [DSA AC} Di-spla}'-Od verba.~ symboUo, taoWe, andlorpictor!al information. 

SIGN. [DSA-ACTAn element composed of displayed textual. symb<;JliC, tactile.·andlor pictorial information. 

ITEM 2.09.01 - RELATED CODE AMENDMENT 

CHAPTER 118 
DIVISION 1: APPLICATION AND ADMINISTRATION 

118-106.5 Defined terms .... 

SIGN 

SIGNAGE 

ITEM 2.09.02 - RELATED CODE AMENDMENT 
CHAPTER 118 
DIVISION 2: SCOPING REQUIREMENTS 

118-206.4 Entrances . ... 
118-206.4.1 Entrances and exterior ground floor exits . ... 

Exceptions: 
1. 
2. Exits in excess of those required by Chapter 10, and which are inore than 24 inches 

(610 mm) above grade shall not be required to comply with Section 11 B-404. 
Directional signage signs shall comply with Chapter 10, Section 1007. 10. 

118-216.6 Entrances . ... 
Exceptions: 

1. An International Symbol of Accessibility is not required at entrances to individual 
· rooms, suites, offices, sales or rental establishments, or other such spaces when all 

entrances to the building or facility are accessible and persons. entering the. building or 
facility have passed through one or more entrances with slgnage signs complying 
with this section. 

2. 

118-216.9 TTYs . ... 
118-216.9.1 Identification signs .... 
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118-216.9.2 Directional signs. Directional signs indicating the location of the nearest public 
TTY shall be provided at all banks of public pay telephones not containing a public TTY. In 
addition, where signs provide direction to public pay telephones, they shall also provide 
direction to public TTY s. If a facility has no banks of telephones, the directional 8-ignage signs 
shall be provided at the entrance or in a building directory. Directional signs shall comply with 
Section 118-703.5 and shall include the International Symbol of TTY complying with Section 
118-703.7.2.2. 

ITEM 2.09.03 - RELATED CODE AMENDMENT 
CHAPTER 118 
DIVISION 4: ACCESSIBLE ROUTES 

118-404.2.9 Door and gate opening force .... 
Exceptions: 

1 . .. . 
2 . .. . 

d. Sfgnage Signs identifying the accessible entrance required by Section 11B-216.6 
shall be placed on, or immediately adjacent to, each powered door. Slgnage 
Signs shall be provided in compliance with 8HMA A 156. 1Oor8HMA 156.19,- as 
applicable. 

118-411.2 Elevator landing requirements .... 
118-411.2.1.6 Identification of floors served. In buildings with two or more elevator banks, 
each serving a different group of specific floors, hall call consoles locat-ed on floors with a 
building entry,· including parking and transfer levels, shall be provided with 8-ignage signs 
complying with Sections 118-703.2, 118-703.3, and 118-703.5 on the surface of or above the 
hall call console stating "FLOORS n1 - n2", where n1 - n2 represents the range offloors 
served. Characters shall be white on a black background. When the accessibility function 
button is pressed, the audio output shall provide a verbal announcement of the floors served 
by the elevator group. 

ITEM 2.09.04 - RELATED CODE AMENDMENT 
CHAPTER 11B 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-502.8 Additional signage signs. An additional sign shall be posted either; 1) in a 
conspicuous place at each entrance to an off-street parking facility or 2) immediately adjacent to 
on-site accessible parking and visible from each parking space. 

ITEM 2.09.05 - RELATED CODE AMENDMENT 
CHAPTER 11B 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

Table 118-703.8.5 Pixel Count for Low Resolution VMS Signage 

Character Height 
Character Width 

Range 

7 5-6 
8 6-7 
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a 

9 6-8 
10 7-9 
11 8-10 
12 8-11 
13 9-12 
14 10-13 
15 11-14 

Example 1 

' 00000000000000000000000000 
0000•••0000000•• ... • .. ooo 

00000 ... 0000000•• ... • ... oo 
00000 ... 0000000••00000 .. •o 
0000••0••000000••000000 .. 0 
oooo••o••oooooa.•000000 .. 0 
gg~:ggg:iggggg::~:::a..gg 
oo011•000 .. ooooa.•• .. • oo 
ooott•• .... 00000••00000...o 
gg::g~g::gggg::gggggg::g 
oQ99ooooo••oooott•ooooa...o 
otteooooooo .. ooa.• ... • ... oo 

...._...,, ... ~.,,.0000000••000••• .. • .. ooo 
0 00000001::1°0000000000 

b c 

1-2 
2 
2 
2 

2-3 
2-3 
2-3 

Example2 

00000000000000 
ooeoooo••••oo oo•oeooo•ooo•o oeoooeooeoooeo 

a o•oooeoo••••oo o•••••ooeoooeo o•ooo•oo•ooo•o o•oooeoo••••oo 
000000000000~ gggggggggggggg d 

Property Example 1 Example2. 

00000000000000 
oooeoooo••••o oo•o•ooo•ooo•o oeooo•oo•ooo•o oeoooeoo••••oo o•••••oo•ooo•o oeoooeooeoooeo a Character Height 14 Pixels 

b Stroke Width 2 P"ixels 

c Character Spacing 3 pixels 

d Line Spacing 

7 Pixels 

1 Pixels 

2 Pixels 

4 Pixels 

o•ooo•oo••••oo 
050009001000000 

b 0 

Figure 118-703.8.5 
Low Resolution VMS SigRage Characters 

ITEM 2.09.06 - RELATED CODE AMENDMENT 
CHAPTER 118 
DIVISION 8: SPECIAL ROOMS, SPACES, AND ELEMENTS 

11 B-802.4 Designated aisle seats •... 

2-3 
2-4 
2-4 
3-4 
3-5 
3-5 
3-5 

118-802.4.2 Identification. Each designated aisle seat shall be identified by a sign or marker 
with the International Symbol of Accessibility complying with Section 11B-703.7.2. 1. Signage 
Signs complying with Section 11B-703.5, notifying patrons of the availability of such seats 
shall be posted at the ticket office. 

ITEM 2.10 
. SECTION 202 
DEFINITIONS 

TECHNICALLY INFEASIBLE. TDSA-ACl An alteration of a building or a facilitv. that has little likelihood of 
being accomplished because the existing structural conditions require the removal or alteration of a load
bearing member that is an essential part of the structural frame. or because other existing physical or site 
constraints prohibit modification or addition of elements. spaces or features that are in full and strict 
compliance with the minimum requirements for new construction and which are necessarv to provide 
accessibility, 
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CHAPTER4 
SPECIAL DETAILED REQUIREMENT~ BASED ON USE AND OCCUPANCY 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 4, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM4.00 
CHAPTER 4- MATRIX ADOPTION TABLE 

Adopting Agency DSA-AC 

Adopt entire Chapter 
Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below x 

Chapter I Section 

.406.4.1 x 
412.a:a 412.3.8 x 
419.7 

ITEM 4.01 
SECTION 406 - MOTOR-VEHICLE-RELATED OCCUPANCIES 

406.4 Public parl,<ing garages . ... 

406.4.1 Clear height. The clear height of each floor level in vehicle and pedestrian traffic areas shall. 
be not less than 7 feet (2134 mm). Vehiale and pedestrian areas aaoommodating van aaoessible 
parking shall aomply 1Nith Seation 1106.5. [DSA-AC] The clear height of vehicle and pedestrian areas 
required to be accessible shall comply with Chapter 11A or 118, as applicable. 

ITEM4.02 
SECTION 412-AIRCRAFT-RELATED OCCUPANCIES 

412.3 Airport traffic control towers . ... 

412.3.S 412.3.8 Accessibility. Airport traffic aontrol towers need not be aaaessible as speaified in 
the provisions of Chapter 11. [DSA-AC] In air traffic control towers, an accessible route shall not be 
required to serve the cab and the equipment areas on the floor immediately below the cab. 

ITEM4.03 
SECTION 419 - LIVE/WORK UNITS 

419.7 Accessibility. Accessibility shall be designed in accordance with Chapter 11 for the funation served 
Chapters 11A and/or 118. when applicable. 
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. CHAPTER9 
FIRE PROTECTION SYSTEMS 

DSA-AC proposes to carry forward its adoption of specific· model code provisions and California 
amendments in Chapter 9, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM 9.00 
CHAPTER 9 - MATRIX ADOPTION TABLE 

Adopting Agency DSA-AC 

Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below x 

Chapter I Section 

907.4.2.2 x 
907.5.2.3 x 
907.5.2.3.1 x 
9Q7.a.2.a.2 x 
9Q7.a.2.a.a 907.5.2.3.2 x 
Table 9Q7.a.2.a.a 907.5.2.3.2 x 
9Q7.a.2.3.4 907.5.2.3.3 x 
9Q7.a.2.a.a 907.5.2.3.4 x 

ITEM 9.01 
SECTION 907 

FIRE ALARM AND DETECTION SYSTEMS 

907.4.2 Manual fire alarm boxes. 
907.4.2.2 Height. The height of the manual fire alarm boxes shall be not less than 42 inches ( 1067 
mm) and not more than 48 inches(~ 1219 nim) measured vertically, from the floor level to the 
highest point of the activating handle or lever of the box. Manual fire alarm boxes shall also comply 
with Section 11 B-309.4. 

Exception: CDSA-ACl In existing buildings there is no requirement to retroactivelv relocate 
existing manual fire alarm boxes to a minimum of 42 inches (1067 mm) and a maximum of 48 
inches (1219 mm) from the floor level to the activating handle or lever of the box. 

ITEM 9.02 
SECTION907 

FIRE ALARM AND DETECTION SYSTEMS 

907 .5.2 Alarm notification appliances. 
907 .5.2.3 Visible alarms . ... 
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907.5.2.3.1 Public use areas and common use areas. Visible alarm notification appliances shall 
be provided in public use areas and.common use areas, "including but not limited to: 

1. Sanitary facilities including restrooms, bathrooms and shower rooms 
2. Corridors 
3. Music practice rooms 
4. Band rooms 
5. Gymnasiums 
6. Multipurpose rooms 
7. Occupational shops 
8. Occupied rooms where ambient noise impairs hearing of the fire alarm 
9. Lobbies 
10. Meeting rooms 
11. Classrooms 

Exception: Where employee work areas have audible alarm coverage, the notification 
appliance circuits serving the employee work areas shall be initially designed with not less 
than 20-percent spare capacity to account for the potential of adding visible notification 
appliances in the future to accommodate hearing-impaired employee(s). 

907.5.2.3.3 907.5.2.3.2 Groups 11 and R-1 and R-2.1 . ... 

TABLE 907.5.2.3.3 907.5.2.3.2 
VISIBLE ALARMS 

NUMBER OF SLEEP SLEEPING ACCOMMODATIONS 
UNITS WITH VISIBLE ALARMS 
6 to25 2 

26 to 50 4 
51to75 7 
76 to 100 9 
101 to150 12 
151 to 200 14 
201to300 17 
301 to 400 20 
401to500 22 

501to1,000 5% of total 
1,001 and over 50 plus 3 for each 100over1,000 

[DSA-AC] Also see Chapter 11 B, Section 11 B-224.4 and Table 11 B-224.4. 

907.5.2.3.4 907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a 
fire alarm system, all dwelling units and sleeping units shall be provided with the capability to 
support visible alarm notification appliances in accordance with Chapter 10 of ICC A117.1 NFPA 
72. Such capability shall be permitted to include the potential for future interconnection of the 
building fire alarm system with the unit smoke alarms, replacement of audible appliances with 
combination audible/visible appliances, or future extension of the existing wiring from the unit 
smoke alarm locations to required locations for visible appliances. 

907.5.2.3.5 907.5.2.3.4 Groups R-2.1, R-3.1 and R-4 . ... 

DGS BSC TP-105 (Rev.7/14) Final Express Terms 
Rulemaking file# 01-15 - Part# 2-2016 Tri Code Cycle 

DGS-DSA-Access Compliance 

35 of 
91 

December 22, 2015 
2016 Part 02- Final Express Terms.doc 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

CHAPTER 10 
MEANS OF EGRESS 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 10, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM 10.00 
CHAPTER 10 - MATRIX ADOPTION TABLE 

Adopting Agency 

Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 

1003.1 (Not SFM exception) 

-1-0G+.4 1009.1 

~ 1009.2 

1QQ7.2.~ 1009.2.1 

~ 1009.3 

4-00M 1009.4 

~QG7.a 1009.5 

1QQ7.aA 1009.5.1 

4-00M 1009.6 

4-00M 1009.6.1 

rnG7.e 1009.6.2 

~QQ7.e.~ 1009.6.3 

rnG.7.0.2 1009.6.4 

1QQ7.e.a 1009.6.5 

1QQ7.7 1009.7 

1QQ7.7A 1009.7 

~QQ7.7.2 

1QQ7.7.3 1009.7.1 

1QQ7.7.4 1009.7.2 

~QG7.7.a 1009.7.3 

1997.7.e 1009.7.4 

1QQ7.8 1009.8 

1QQ7.8A 1009.8.1 

1QQ7.8AA 1009.8.1.1 

1QQ7.8.2 1009.8.2 

~QQ7.9 1009.9 

1QQ7.1Q 1009.10 
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ITEM 10.01 

1QQ7.11 1009.11 
1QQ7A2 1009.12 

.:t-000 1010 
(1st oaraaraph below title onM 
1QQ8.1.9.7 1010.1.9.7. 
~··-- 5. ~ :-:'."' <Items 4 6.3 & 6.3.1 onM 
4-0(}9 1011 
(1st paraQraph below title only) 
1QQ9.7.2 1011.5.2 
'"" '.: -· .. :' (Exceotion 4 onM 
1QQ9.15 1011.11. 
(2nd paragraph only) 
4-Q.1-0 1012 
(1st paraQraph below title only) 
4-04-M 1013.4 

~ 1014 
(1st paragraph below title onlv) 
·~ 1015.2 

~ 1015:3 

4-0.1-7 1018 
(1st paraQraph below title only) 
~ 1018.3 
(Exception only) 
1018.3 (ExceQtion only) 
1018.5 (ExceQtion only) 
~ 1023.9 
(2nd oaraaraoh onlv) 

SECTION 1003 
GENERAL MEANS OF EGRESS 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

1003.1 Applicability. The general requirements specified in Sections 1003 through 1015 shall apply to all 
three elements of the means of egress system, in addition to those specific requirements for the exit 
access, the exit and the exit discharge detailed elsewhere in this chapter. 

[DSA-AC] In addition to the requirement of this chapter, means of egress, which provide access to, ·or 
egress. from, buildings or facilities where accessibility is required for applications listed in Section 
1.8.2.1.2 regulated by the Department of Housing and Community Development, or Section 1.9.1 
regulated by the Division of the State Architect-Access Compliance, shall a/so comply with Chapter 
11A or Chapter 118, as applicable. 

1003.5 Elevation change . ... 
Exceptions: 

1. A single step with a maximum riser height of 7 inches (178 mm) is permitted for buildings with 
occupancies in Groups F, H, R-2, R-3, Sand U at exterior doors not required to be accessible 
by Chapter# 11A or 118. 

2. A stair with a single riser or with two risers and a tread is permitted at locations not required to 
be accessible by Chapter 44 11 A or 11 B, provided that the risers and treads comply with 
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Section 1011.5, the minimum depth of the tread is 13 inches (330 mm) and not less than one 
handrail complying with Section 1014 is provided within 30 inches (762 mm) of the centerline 
of the normal path of egress travel on the stair. 

3. A step is permitted in aisles serving seating that has a difference in elevation less than 12 
inches (305 mm) at locations not required to be accessible by Chapter 44 11A or 11 B, 
provided that the risers and treads comply with Section 1029.13 and the aisle is provided with 
a handrail complying with Section 1029.15. 

ITEM 10.02 
SECTION 400+ 1009 

ACCESSIBLE MEANS OF EGRESS 

400+.41009.1 Accessible means of egress required. Accessible means of egress shall comply with this 
section. Accessible spaces shall be provided with not less than one accessible means of egress. Where 
more than one means of egress are required by Section 1006.2 or 1006.3 from any accessible space, 
each accessible portion of the space shall be served by oot less than two accessible means of egress in 
at least the same number as required by Section 1015.1 or ~021.11006.2or1006.3. In addition to the 
requirements of this chapter, means of egress, which provide access to, or egress from, buildings for 
persons with disabilities, shall a/so comply with the requirements of Chapter 11 A or 118 as applicable. 

Exceptions: 
1. Accessible means of egress are not required in alterations to existing buildings. 

2. One accessible means of egress is required from an accessible mezzanine level in . 
accordance with Section 1009.3, 1009.4or1009.5 and Chapter 11A or 118, as applicable. 

3. In assembly areas with sloped or stepped aisles, one accessible means of egress is permitted 
where the common path of travel is accessible and meets the requirements in Section 1029.8, 
and Chapter 11A or 118, as applicable. 

400+.a 1009.2 Continuity and components. Each required accessible means of egress shall be 
continuous to a public way and shall consist of one or more of the following components: 

1. Accessible routes complying with Section 1104 Chapter 11 A, Section 111OA.1 and 1120A, or 
Chapter 118, Sections 118-206 and 11 B-402, as applicable. 

2. Interior exit stairways complying with Sections 1009.3 and 1023, Chapter 11A, Section 1123A,· or 
Chapter 118, Sections 118-210 and 11 B-504, as applicable. 

3. Exit access stairways complying with Sections 1009.3 and 1019.3 or 1019.4, Chapter 11 A, 
Section 1123A, or Chapter 11 B, Sections 11 B-21 O and 11 B-504, as applicable. 

4. Exterior exit stairways complying with Sections 1009.3, 8RG 1027, and Chapter 11A, Section 
1115A, or Chapter 11 B, Sections 118-21 O and 11 B-504, as applicable. and serving lei.•els other 
than the level of exit discharge. 

5. Elevators complying with Section 1009.4, and Chapter 11A, Section 1124A, or Chapter 11 B, 
Sections 11B-206.6 and 118-407, as applicable. 

6. Platform lifts complying with Section 1009.5 and Chapter 11 A, Section 1124A, or Chapter 11 B, 
Sections 11B-206.7, 11 B-207.2 and 11 B-41 Oas applicable. 
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7. Horizontal exits complying with Section 1026. 

8. Ramps complying with Section 1012, and Chapter 11 A, Sections 1114A and 1122A, or Chapter 
118, Section 118-405, as applicable~ 

9. Areas of refuge complying with Section 1009.6. 

10. Exterior areas for assisted rescue complying with Section 1009. 7 serving exits at the level of exit 
discharge. 

1007.2.11009.2.1 Elevators required .... 

400+..31009.3 Stairways. In order to be considered part of an accessible means of egress, a stairway 
between stories shall have a clear width of 48 inches (1219 mm) minimum between handrails and shall 

. either incorporate an area of refuge within an enlarged floor-level landing or shall be accessed from an 
·"i area of refuge complying with Section 1009.6. Exit access stairways that connect levels in the same story 
r are not permitted as part an accessible means of egress. [DSAwAC] In addition, exit stairways shall 
' comply with Chapter 11 A, Section 1115A and 1123A, or Chapter 11 B, Sections 11B-210 and 118-504, as 

applicable. 

Exceptions: 
1. Exit access stairways providing means of egress from mezzanines are permitted as part of an 

accessible means of egress. 
2. The clear width of 48 inches (1219 mm) between handrails is not required in buildings 

equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.1 or 903.3.1.2. · 

3. The clear width of 48 inches (1219 mm) between handrails is not required for stairways 
accessed from a refuge area in conjunction with a horizontal exit. 

4. Areas of refuge are not required at exit access stairways where two-way communication is 
provided at the elevator landing in accordance with Section ·1009.8. 

5. Areas of refuge are not required at stairways in buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2. 

6. Areas of refuge are not required at stairways serving open parking garages. 
7. Areas of refuge are not required for smoke-protected assembly seating areas complying with 

Section 1029.6.2. 
8. Areas of refuge are not required at stairways in Group R-2 occupancies. 
9. Areas of refuge are not required for stairways accessed from a refuge area in conjunction with 

a horizontal exit. 

4009A 1009.4 Elevators . ... 

400+.S 1009.5 Platform lifts. Platform lifts shall be permitted to serve as part of an accessible means of 
egress where allowed as part of a required accessible route in Section 1109.8 mmept for Item 10 Chapter 
11A, Section 1121A, or Chapter 118, Sections 118-206.7.1through118-206.7.10, as applicable. Standby 
power for the platform lift shall be provided in accordance with Chapter 27. [DSAwAC] See Chapter 118, 
Section 118-207.2 for additional accessible means of egress requirements at platform lifts. 

4007.6 1009.6 Areas of refuge. Every required area of refuge shall be accessible from the space it 
serves by an accessible means of egress. [DSAwAC] Areas of refuge shall comply with the requirements 
of this code and shall adjoin an accessible route complying with Sections 118-206 and 118-402. 

1007.6 1009.6.1" Travel distance . ... 
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400+..6 1009.6.2 Stairway or elevator access. , , . 

1007.6.1 1009.6.3 Size. Each area of refuge shall be sized to accommodate ooe two wheelchair 
SJ*iG0 spaces that are not less than ef 30 inches by 48 inches (762 mm by 1219 min). The total 
number of such 30-inch by 48-inch (762 mm) by 1219 mm) spaces per story shall be not less than 
one for evety 200 persons of calculated occupant load served by the area of refuge. for each 200 
occupants or portion thereof, based on the occupant load of the area of refuge and areas served by 
the area of refuge. Such wheelchair spaces shall not reduce the means of egress minimum width or 
required capacity. Access to any of the required wheelchair spaces in an area of refuge shall not be 
obstructed by more than one adjoining wheelchair space. 

Exception: The enforcing agency may reduce the size of each required area of refuge to 
accommodate one wheelchair space that is not Jess than 30 inches by 48 inches (762 mm by 
1219 mm) on floors where the occupant load is Jess than 200. 

1007.6.2 1009.6.4 Separation . ... 

1007.6.31009.6.5 Two-way communication ... . 

4007-.71009.7 Exterior areas for assisted rescue ... . 

4007.3 1009.8 Two-way communication . ... 

1007.8.11009.8.1 Sys.tern requirements .... 

1007.8.1.11009.8.1.1 Visible communication method. [DSA-ACJ A button complying with 
Sections 118-205 and 118-309 in the area of refuge shall activate both a light in the area of 
refuge indicating that rescue has been requested and a light at the central control point indicating 
that rescue is being requested. A button at the central control point shall activate both a light at the 
central control point and a light in the area of refuge indicating that the request has been received. 

1007.8.2 1009.8.2 Directions. Directions for the use of the two-way communication system, 
instructions for summoning assistance via the two-way communication system and written 
identification of the location shall be posted adjacent to the two-way communication system. Signage 
shall comply with the ICC i\117.1 Section 118-703. 5 requirements for visual characters. 

4-00h& 1009.9 Signage. Signage indicating special accessibility provisions shall be provided as shown: 

1. Each door providing access to an area of refuge from an adjacent floor area shall be identified by 
a sign stating: AREA OF REFUGE. 

2. Each door providing access to an exterior area for assisted rescue shall be identified by a sign 
stating: EXTERIOR AREA FOR ASSl.STED RESCUE. 

Signage shall comply with the ICC A117.1 Section 118-703.5 requirements for visual characters and 
include the International Symbol of Accessibility complying with Section 118-703. 7.2.1. Where exit sign 
illumination is required by Section 1013.3, the signs shall be illuminated. Additionally, visual characters, 
raised character and braille signage complying with ICC A117.1 Sections 118-703.1, 118-703.2, 118-
703.3and118-703.5 and the International Symbol of Accessibility complying with Section 118-703. 7.2.1 
shall be located at each door to an area of refuge and exterior area for assisted rescue in accordance with 
Section 1011.4. 
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1007.10 1009.10 Directional signage. Directional signage complying with Section 118-703.5 indicating 
the location of all other means of egress anq which of those are accessible means of egress shall be . 
provided at the following: 

1. At exits serving a required accessible space but not providing an approved accessible means of 
egress. 

2. At elevator landings. 
3. Within areas of refuge. 

· 1007.111009.11 Instructions. In areas of refuge and exterior areas for assisted rescue, instructions on 
the use of the area under emergency conditions shall be posted. Signage shall comply with the ICC 
A117.1 Section 118-703.5 requirements for visual characters. The instructions shall include all of the 
following: · 

1. Persons able to use the exit stairway do so as soon as possible, unless they are assisting others. 
2. Information on planned availability of assistance in the use of stairs or supervised operation of 

elevators and how to summon such assistance. · 
3. Directions for use of the two-way communications system where provided. 

1007.12 1009.12 Alarms/emergency warning systems/accessibility . ... 

ITEM 10.03 
SECTION 4003 101 O 

DOORS, GATES AND TURNSTILES 

[DSA"AC] In addition to the requirements of this section, means of egress, which provide access to, or 
egress from, buildings or facilities where accessibility is required for applications listed in Section 1. 9. 1 
regulated by the Division of the State Architect-Access Compliance, shall also comply with Chapter 11 A or 
Chapter 118, Sections 118-206.5and118-404, as applicable. 

1008.1.41010.1.4 Special doors .... 
1008.1.4.11010.1.4.1 Revolving doors. Revolving doors shall comply with the following: 

1 ... . 
2 ... . 
3 ... . 
4 ... . 
5 ... . 
6. : .. 
7. Revolving doors shall not be part of an accessible route required by Section 1009 and 

Chapter 44 11A or 11 B. 

1008.1.7 1010.1.7 Thresholds .... 
Exceptions: 

1. In occupancy Group R-2 or R-3, threshold heights for sliding and side-hinged exterior 
doors shall be permitted to be up to 7 % inches (197 mm) in height if all of the following 
apply: 
1.1 .... 
1.2. The door is not part of an accessible route as required by Chapter 44 11 A or 11 B. 
1.3 .... 

2 .... 

1008.1.91010.1.9 Door operations .... 
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ITEM 10.04 

, 
1008.1.9.1 1010.1.9.1 Hardware. Door handles, pulls, latches, locks and other operating 
devices on doors required to be accessible by Chapter#· 11A or 118 shall not require 
tight grasping, tight pinching or twisting of the wrist to operate. 

1008.1.9.71010.1.9.7 Delayed egress locks .... 
1 ... . 
2 .. .. 
3 ... . 
4. An attempt to egress shall initiate an irreversible process th(:\t shall allow such 

egress in not more than 15 seconds when a physical effort to exit is applied to the 
egress side door hardware for not more than 3 seconds. Initiation of the 
irreversible process shall activate an audible signal in the vicinity of the door. 
Once the delay electronics have been deactivated, rearming the delay electronics 
shall be by manual means only. The time delay established for each egress
control device shall not be field adjustable. For applications listed in Section 1.9.1 
regulated by the Division of the State Architect-Access Compliance, see Chapter 
118, Section 118-404.2.9. 

Exception: Where approved, a delay of not more than 30 seconds is permitted 
on a delayed egress door. 

5 .... 

6. A sign shall be provided on the door and shall be located above and within 12 
inches (305 mm) of the door exit hardware: 

6.1. For doors that swing in the direction of egress, the sign shall read: ?YSM 
UNTIL ALARM SOUNDS. DOOR CAN BE OPENED IN 15 [30] SECONDS. 
"KEEP PUSHING. THIS DOOR WILL OPEN IN 15 [30] SECONDS. 
ALARM WILL SOUND." 

6.2. For doors that swing in the opposite direction of egress, the sign shall read: 
PULL UNTIL ALARM SOUNDS. DOOR CAN BE OPENED IN 15 [30] 
SECONDS. "KEEP PULLING. THIS DOOR WILL OPEN IN 15 [307 
SECONDS. ALARM WILL SOUND." 

6.3. The sign shall comply with the visual character requirements in ICC A117.1 
Section 11B-703.5. Sign lettering shall be at least 1 inch (25 mm) in height 
and shall have a stroke of not less than 118 inch (3.2 mm). 

7 . .. . 
8 ... . 

M 6.3.1 A tactile sign shall also be provided in Braille and raised 
characters, which complies with Sections 118-703.1, 118-703.2, 
118-703.3and118-703.5. 

SECTION 40091011 
STAIRWAYS 

[DSA-AC] In addition to the requirements of this section, means of egress,, which provide access to, or 
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. . . ~ . . 
egress from, buildings or facilities where accessibility is required for applications listed in Section 1. 9. 1 
regulated by the Division of the State Architect-Access Compliance, shall a/so comply with Chapter 11 A or 
Chapter 118, Sections 118-21 O and 11 B-504, as applicable. 

1009.7.21011.5.2 Riser height and tread depth .... 
Exceptions: 

1 ... . 
2 ... . 
3 ... . 

4. See Section 403.1 of the International California Existing Building Code for the 
replacement of existing stairways. [DSA-AC] For applications listed in Section 1.9.1 
regulated by the Division of the State Architect-Access Compliance, see Chapter 118, 
Section 11 B-202. · 

5 .... 

1009.151011.11 Handrails .... 

=[DSA-AC] For applications listed in Section 1.9.1 regulated by the Division of the State Architect-Access 
Compliance, see Chapter 118, Sections 118-504.6and118-505. 

ITEM 10.05 
SECTION 40401012 

RAMPS 

[DSA-AC] In addition to the requirements of this section, means of egress, which provide access to, or 
egress from, buildings or facilities where accessibility is required for applications listed in Section 1. 9. 1 
regulated by the Division of the State Architect-Access Compliance, shall a/so comply with Chapter 11 A or 
Chapter 11 B, Section 11 B-405, as applicable. 

1010.11012.1 Scope .... 
Exceptions: 

1. 
2. Curb ramps shall comply with ICC A117.1 Chapter 11A or 118, Section 11 B-406, as 

applicable. 
3. 

1012.6.5 Doorways. Where doorways are located adjacent to a ramp landing, maneuvering 
clearances required by ICC A117.1 for accessibilitv are permitted to overlap the required landing area 
as specified in Chapter 11 A or 118. as applicable. 

1012.10 Edge protection .... 

Exceptions: 
1. Edge protection is not required on ramps that are not required to have handrails, provided 

they have flared sides that comply with the ICC A117.1 Chapter 11 A or 11 B curb ramp 
provisions. 

2. 
3. 
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ITEM 10.06 
SECTION 4044 1013 

EXIT SIGNS 

4044.41013.4 Raised character and Braille exit signs. A sign stating EXIT in visual characters, raised 
characters and braille and complying with lCC A 117.1 shall be provided adjacent to each door to an area 
of refuge, an exterior area for assisted rescue, an oxlt stairway or ramp, an exit passagovKJY and the exit 
disoharge. Tactile exit signs shall be required at the following locations: 

1. Each grade-level exterior exit door that is required to comply with Section 1011.11013.1. shall be 
identified by a tactile exit sign with the word, "EX.'T." "EXIT'. 

2. Each exit door that is required to comply with Section .:UJ:+4.A. 1013. 1. and that leads directly to a 
grade-level exterior exit by means of a stairway or ramp shall be identified by a tactile exit sign 
with the following words as appropriate: 

2.1. "EXIT STAIR DOWN" 
2.2. "EXIT RAMP DOWN" 
2.3. "EXIT STAIR UP" 
2.4. "EXIT RAMP UP" 

3. Each exit door that is required to comply with Section 1011.11013.1. and that leads directly to a 
grade-level exterior exit by means of an exit enclosure or an exit passageway shall be identified 
by a tactile exit sign with the words, "EXIT ROUTE." "EXIT ROUTE". 

4. Each exit access door from an interior room or area to a corridor or hallway that is required to 
comply with Section .:UJ:+4.A. 1013.1, shall be identified by a tactile exit sign with the words !!€X1+ 
ROUTE." "EXIT ROUTE". · 

5. Each exit door through a horizontal exit that is required to comply with Section .:J.f#4..4 1013.1. 
shall be identified by a sign with the words, "TO EX.'T." 'TO EXIT'. 

Raised character and Braille exit signs shall comply with Chapter 11 A, Section 1143A or Chapter 118, 
Sections 118-703.1, 118-703.2, 118-703.3 and 118-703.5. 

ITEM 10.07 
SECTION 4042 1014 

HANDRAILS 

[DSA-A CJ In addition to the requirements of this section, means of egress, which provide access to, or 
egress from, buildings or facilities where accessibility is required for applications listed in Section 1. 9. 1 
regulated by the Division of the State Architect-Access Compliance, shall a/so comply with Chapter 11 A or 
Chapter 118, Section 118-505, as applicable. 

ITEM 10.08 

404-34 ~ Where required . ... 

SECTION~ 1015 
GUARDS 
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4043...31015.3 Height. Required guards shafl not be less than42 inches (1067 mm) high, measured 
vertically as follows: 

1. From the adjacent walking surfaces. 
2. On stairways and stepped aisles, from the line connecting the leading edges of the tread nosings. 
3. On ramps and ramped aisles, from the ramp surface at the guard. 

Exceptions: 
1. For ocm.ipancies in Group R 3 not more than three stories above grade in height and within 

individual dwelling units in occupancies in Group R 2 not more than three stories above grade 
in height with separate means of .egress, required guards shall not be less than 36 inches 
(914 mm) in height measured vertically above the adjacent wall<ing surfaces or adjacent fixed 
seating. · 

2--: .L. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group 
R-2, guards on the open sides of stairs shall have a height not less than 34 inches (864 mm) 
measured vertically from a line connecting the leading edges of the treads. 

& 2. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group 
R-2, where the top of the guard also serves as a handrail on the open sides of stairs, the top 
of the guard shall not be less than 34 inches (864 mm) and not more than 38 inches (965 
mm) measured vertically from a line connecting the leading edges of the treads. 

4.- 3. The guard height in assembly seating areas shall comply with Section 1029.16 as 
applicable. 

~ 4. Along alternating tread devices and ship ladders, guards whose top rail also serves as a 
handrail, shall have height not less than 30 inches (762 mm) and not more than 34 inches 
(864 mm}, measured vertically from the leading edge of the device tread nosing. 

ITEM 10.09 
SECTION 404+ 1018 

AISLES 

[DSA-AC] In addition to the requirements of this section, means of egress, which provide access to, or 
egress from, buildings or facilities where accessibility is required for applications listed in Section 1. 9. 1 
regulated by the Division of the State Architect-Access Compliance, shall also comply with Chapter 11 A or 
Chapter 11 B, Section 11 B-403, as applicable. 

404+.31018.3 Aisles in Groups Band M. In Group Band M occupancies, the minimum clear aisle width 
shall be determined by Section 1005.1 for the occupant load served, but shall be not less than that 
required for corridors by Section 1020.2. 

Exception: Nonpublic aisles serving less than 50 people and not required to be accessible by 
Chapter 11 Chapter 11 B (see Section 11 B-403) need not exceed 28 inches (711 mm) in width. 

1018.5 Aisles in other than assembly spaces and Groups Band M. In other than rooms or spaces 
used for assembly purposes and Group B and M occupancies, the minimum clear aisle capacity shall be 
determined by Section 1005.1 for the occupant load served, but the width shall be not less than that 
required for corridors by Section 1020.2. 
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Exception: Nonpublic aisles serving less than 50 people and not required to be accessible by 
Chapter 11 Chapter 11 B (see Section 11 B-403) need not exceed 28 inches (711 mm) in width. 

ITEM 10.10 
SECTION 4022-1023 

INTERIOR EXIT STAIRWAYS AND RAMPS 

~ 1023.9 Stairway identification signs. Asign shall be provided at each floor landing in an interior 
exit stairway and ramp connecting more than three stories designating the floor level, the terminus of the 
top and bottom of the interior exit stairway and ramp and the identification of the stairway or ramp. The 
signage shall also state the story of, and the direction to, the exit discharge and the availability of roof 
access from the interior exit stairway and ramp for the fire department. The sign shall be located 5 feet 
(1524 mm) above the floor landing in a position that is readily visible when the doors are in the open and 
closed positions. In addition to the stairway identification sign, a floor level sign in visual oharacters, raised 
characters and braille complying with ICC A117.1 shall be located at each floor level landing adjaoent to 
the door leading from the interior exit staiF\vay and ramp into the corridor to identify the floor level. 

In addition to the Stflirway identification sign, raised characters and Braille floor identification signs that 
comply with Sections 118-703.1, 118-703.2, 118-703.3and118-703.5 shall be located at the landing of 
each floor level, placed adjacent to the door on the latch side, in all enclosed stairways in buildings two or 
more stories in height to identify the floor level. At the exit discharge level, the sign shall include a raised 
five pointed star located to the left of the identifying floor level. The outside diameter of the star shall be 
the same as the height of the raised characters. 
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CHAPTER 11A 
HOUSING ACCESSIBILITY 

DSA-AC proposes to carry forward its adoption of existing California amendments in Chapter 11A, 
from the 2013 CA Building Code into the 2016 CA Building Code. 

ITEM 11A.OO 
CHAPTER 11A-MATRIXADOPTION TABLE 

Adopting Agency 

Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed 
below 

Chapter I Section 

1128A 

1129A 

1130A 

1131A 

1132A 

1t33A 

1134A 

1135A 

1136A 

1150A.1 
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CHAPTER 11B 
ACCESSIBILITY TO PUBLIC BUILDINGS, 

PUBLIC ACCOMMODATIONS, COMMERCIAL BUILDINGS AND PUBLICLY FUNDED 
HOUSING 

DSA-AC proposes to carry forward Its adoption of existing California amendments in Chapter 11 B, 
from the 2013 CA Building Code into the 2016 CA Building Code, with further amendment as 
indicated. 

ITEM 118.00 
CHAPTER 11 B - MATRIX ADOPTION TABLE 

Adopting Agency DSA-AC 

Adopt entire California Chapter x 
Adopt entire California Chapter as amended 
(amended Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section Codes 

ITEM 118.01 
DIVISION 2: SCOPING REQUIREMENTS 

11 B"'.'202 Existing buildings and facilities 

118-202.4 Path of travel requirements in alterations, additions and structural repairs. When 
alterations or additions are made to existing buildings or facilities, an accessible path. of travel to the 
specific area of alteration or addition shall be provided. The primary accessible path of travel shall include: 

1. A primary entrance to the building or facility, 
2. Toilet and bathing facilities serving the area, 
3. Drinking fountains serving the area, 
4. Public telephones serving the area, and 
5. Signs. 

Exceptions: 
1. 

2. If the following elements of a path of travel have been constructed or altered in compliance 
with the accessibility requirements of the immediately preceeding preceding edition of the 
California Building Code, it shall not be required to retrofit such elements to reflect the 
incremental changes in this code solely because of an alteration to an area served by those 
elements of the path of travel: 

1. A primary entrance to the building or facility, 
2. Toilet and bathing facilities serving the area, 
3. Drinking fountains serving the area, 
4. Public telephones serving the area, and 
5. Signs. 
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3. 

4. Alterations solely for the purpose of barrier removal undertaken pursuant to the requirements 
of the Americans with Disabilities Act (Public Law 101-336, 28 C.F.R., Section 36.304) or the 
accessibility requirements of this code as those requirements or regulations now exist or are 
hereafter amended oonsisting of including. but not limited to. one or more of the following 
items shall be limited to the actual scope of work of the project and shall not be required to 
comply with Section 11 B-202.4: 

1. Installing ramps. 
2. Making curb cuts in sidewalks and entrance. 
3. Repositioning shelves. 
4. Rearranging tables, chairs, vending machines, display racks, and other furniture. 
5. Repositioning telephones. 
6. Adding raised markings on elevator control buttons. 
7. Installing flashing alarm lights. 
8. Widening doors. 
9. Installing offset hinges to widen doorways. 
10. Eliminating a turnstile or providing an alternative accessible route. 
11. Installing accessible door hardware. 
12. Installing grab bars in toilet stalls. · 
13. Rearranging toilet partitions to increase maneuvering space. 
14. Insulating lavatory pipes under sinks to prevent burns. 
15. Installing a raised toilet seat. 
16. Installing a full-length bathroom mirror. 
17. Repositioning the paper towel dispenser in a bathroom. 
18. Creating designated accessible parking spaces. 
19. Removing high-pile, low-density carpeting. 

5. 

6. 

7. 

8. When the adjusted construction cost. as defined. is Jess than or equal to the current valuation 
threshold, as defined in Chapter 2, SootieR 202, the cost of compliance with Section 11 B-
202. 4 shall be limited to 20 percent of the adjusted constructiori cost of alterations, structural 
repairs or additions. When the cost of full compliance with Section 11 B-202.4 would exceed 
20 percent, compliance shall be provided to the greatest extent possible without exceeding 20 
percent. · 

When the adjusted construction cost. as defined. exceeds the current valuation threshold, as 
defined in Chapter 2, SeotloR 202, and the enforcing agency determines the cost of 
compliance with Section 11 B-202.4 is an unreasonable hardship, as defined ln Chapter 2, 
SeotioR 202, full compliance with Section 118-202.4 shall not be required. Compliance shall 
be provided by equivalent facilitation or to the greatest extent possible without creating an 
unreasonable hardship; but in no case shall the cost of compliance be less than 20 percent of 
the adjusted construction cost of alterations, structural repairs or additions. The details of the 
finding of unreasonable hardship shall be recorded and entered into the files of the enforcing 
agency and shall be subject to Chapter 1, Section 1.9.1.5, Special Conditions for Persons with 
Disabilities Requiring Appeals Action Ratification. 
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For the purposes of this exception, the adjusted construction cost of alterations, structural 
repairs or additions shall not include the cost of alterations to path of travel elements required 
to comply with Section 11 B-202.4. 

In choosing which accessible elements to provide, priority should be given to those elements 
that will provide the greatest access in the following order: 

1. An accessible entrance; 
2. An accessible route to the altered area; 
3. At least one accessible restroom for each sex or a filngle one accessible unisex 

(single-user or family) restroom; 
4. Accessible telephones; 
5. Accessible drinking fountains; and 
6. When possible, additional accessible elements such as parking, signs, storage and 

alarms. 

If an area has been altered without providing an accessible path of travel to that area, and 
subsequent alterations of that area or a different area on the same path of travel are 
undertaken within three years of the original alteration, the total cost of alterations to the areas 

. on that path of travel during the preceding three-year period shall be considered in 
determining whether the cost of making that path of travel accessible is disproportionate. 

9. Certain types of privately funded, multistory buildings and facilities were formerly exempt from 
accessibility requirements above and below the first floor under this code, but as of, April 1, 
1994, are no longer exempt due to more restrictive provisions in the federal Americans with 
Disabilities Act. In alteration projects involving buildings and facilities previously approved and 
built without elevators, areas above and below the ground floor are subject to the 20-percent 
disproportionately disproportionalitv provisions described in Exception 8, above, even if the 
value of the project exceeds the valuation threshold in Exception 8. The types of buildings and 
facilities are: 

1. Office buildings and passenger vehicle service stations of three stories or more and 
3,000 or more square feet (279 m2

) per floor. 
2. Offices of physicians and surgeons. 
3. Shopping centers. 
4. Other buildings and facilities three stories or more and 3, 000 or more square feet 

(279 m2
) per floor if a reasonable portion of services sought and used by the public is 

available on the accessible level. 

For the general privately funded multistory building exception applicable to new 
construction and alterations, see Section 118-206.2.3, Exception 1. 

The elevator exception set forth in this section does not obviate or limit in any way the 
obligation to comply with the other accessibility requirements in this code. For example, floors 
above or below the accessible ground floor must meet the requirements of this section except 
for elevator service. If toilet or bathing facilities are provided on a level not served by an 
eievator, then toilet or bathing facilities must be provided on the accessible ground floor. 

ITEM 118.02 
DIVISION 2: SCOPING REQUIREMENTS 
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118-202 Existing buildings and facilities 

118-202.4 Path of travel requirements in alterations, additions and structural repairs. When 
alterations or additions are made to existing buildings or facilities, an accessible path of travel to the 
specific area of alteration or addition shall be provided. The primary accessible path of travel shall include: 

1. A primary entrance to the building or facility, 
2. Toilet and bathing facilities serving the area, 
3. Drinking fountains serving the area, 
4. Public telephones serving the area, and 
5. Signs. 

Exceptions: ... 

10. The cost of compliance with Section 11 B-202.4 for seismic mitigation projects shall be limited 
to 20 percent of the adjusted construction cost. 

For the pumoses of this exception the adjusted construction cost of a seismic mitigation 
project shall not include the cost of alterations to path of travel elements required to comply 
with Section 11 B-202.4. · 

When the path of travel elements for a seismic mitigation project cannot be fully upgraded to . 
· comply with Section 11 B-202.4 within the 20 percent cost limitation, the priority list of 
Exception 8 shall be applied. 

ITEM 118.02.01 - RELATED CODE AMENDMENT 

CHAPTER 2 - DEFINITIONS 
SECTION 202 - Definitions 

SEISMIC MIT/GA TION. CDSA-A CT The strengthening of structural elements of an existing building 
or facility to increase its capacity to resist earthquake induced seismic loads. The scope of 
seismic mitigation projects shall be permitted to include the disturbance and replacement of non
structural elements and systems as necessary to complete the seismic mitigation work. 

ITEM 11 B.02.02-: RELATED CODE AMENDMENT 

CHAPTER 118 
DIVISION 1: APPLICATION AND ADMINISTRATION 

118-106.5 Defined terms .... 

SEISMIC MIT/GA TION 

ITEM 118.03 
DIVISION 2: SCOPING REQUIREMENTS . 

118-208 Parking spaces 
118-208.2 Minimum Number .... 
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118-208.2.3 Residential facilities. Parking spaces provided to serve residential facilities shall comply 
with Section 11 B-208.2.3. 

118-208.2.3.1 Parking for residents. Where at least one parking space is provided for each 
residential dwelling unit, at least one parking space complying with Section 118-502 shall be provided 
for each residential dwelling unit required to provide mobility features complying with Sections 118-
809.2 through 11 B-809.4. Where fewer than one parking space is provided for each residential 
dwelling unit. parking spaces comp/ving with Section 11 B-502 shall be provided in accordance with 
Table 11 B-208.2. · · 

ITEM 118.04 

WITHDRAWN 

ITEM 11 B.04.01 - RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.05 
DIVISION 2: SCOPING REQUIREMENTS 

118~209 Passenger drop-off and loading zones and bus stops 

118-209.1 General. Passenger drop-off and loading zones shall be provided in accordance with Section 
118-209. 

118-209.2 Type. Where provided, passenger drop-off and loading zones shall comply with Section 11 B-
209.2. 

118-209.2.1 Passenger drop-off and loading zones. Passenger drop-off and loading zones, except 
those required to comply with Sections 118-209.2.2 and 118-209.2.3, shall provide at least one 
passenger drop-off and loading zone complying with Section 118-503 in every continuous 100 linear 
feet (30480 mm) of drop-off and loading zone space, or fraction thereof. 

118-209.2.2 Bus loading zones .... 

118-209.2.3 On-street bus stops .... 

118-209.3 Medical care and long-term care facilities. At least one passenger drop-off and loading zone 
complying with Section 118-503 shall be provided at an accessible entrance to licensed medical care and 
licensed long-term care facilities where the period of stay may exceed twenty-four hours. 

118-209.4 Valet parking. Parking facilities that provide valet parking services shall provide at least one 
passenger drop-off and loading zone complying with Section 118-503. The parking requirements of 
Section 118-208. 1 apply to facilities with valet parking. 

118-209.5 Mechanical access parking garages. Mechanical access parking garages shall provide at 
least one passenger drop-off and loading zone complying with Section 118-503 at vehicle drop-off and 
vehicle pick-up areas. 
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ITEM 118.06 
DIVISION 2: SCOPING REQUIREMENTS 

118-213 Toilet facilities and bathing facilities 

118-213.2 Toilet rooms and bathing rooms. Where toilet rooms are provided, each toilet room shall 
comply with Section 11 B-603. Where bathing rooms are provided, each bathing room shall comply with 
Section 11 B-603. 

Exceptions: 
1. In alterations where it is technically infeasible to comply with Section 11 B-603, altering 

existing toilet or bathing rooms shall not be required where a single unisex (single-user or 
family) toilet room or bathing room complying with Section 118-213.2.1 is provided and 
located in the same area and on the same floor as existing inaccessible toilet or bathing 
rooms. 

2. 
3. 
4. 
5. 

118-213.2.1 Unisex (single use single~user or family) toilet and unisex (single-user or family) 
bathing rooms. Unisex (single-user or family) toilet rooms shall contain not more than one lavatory, 
and not more than two water closets without urinals or one water closet and one urinal. Unisex (single
user or family) bathing rooms shall contain one shower or one shower and one bathtub, one lavatory, 
and one water closet. Doors to unisex (single-user or family) toilet rooms and unisex (singfe-user or 
famifyJ bathing rooms shall have privacy latches. 

118-213.2.2 ... 

118-213.2.3 ... 

ITEM 118.06.01 - RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.06.02- RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.06.03- RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.07 
DIVISION 2: SCOPING REQUIREMENTS 

118-213 Toilet facilities and bathing facilities 
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118-213.3 Plumbing fixtures and accessories. Plumbing fixtures and accessories provided in a toilet 
room or bathing room required to comply with Section 118-213.2 shall comply with Section 118-213.3. 

118-213.3.1 Toilet compartments. Where toilet compartments are provided, at least five percent of 
the toilet compartments. or five percent of the combination of toilet compartments and urinals. but no 
fewer than one toilet compartment shall comply with Section 118-604.8.1. In addition to the 
compartments required to comply with Section 118-604.8.1, where six or more toilet compartments 
are provided, or where the combination of urinals and water closets totals six or more fixtures, toilet 
compartments complying with Section 118-604. 8. 2 shall be provided in the same quantity as the toilet 
compartments required to comply with Section 118-604. 8. 1. 

ITEM 118.08 
DIVISION 2: SCOPING REQUIREMENTS 

118-216 Signs 

118-216.5 Parking. Signs identifying parking spaces and signs within parking facilities shall comply with 
Section 118-216.5. 

118-216.5.1 Parking spaces. Parking spaces complying with Section 118-502 shall be identified by 
signs complying with Seotlon Sections 118-502.6and118-502.8. 

Exceptions: 
1. Reserved. 
2. In residential facilities, where parking spaces are assigned to specific residential dwelling 

units, identification of accessible parking spaces shall not be required. 

118-216.5.2 Parking facilities. Signs intended for use by pedestrians within parking facilities, 
including directional or informational signs indicating parking sections or levels, shall comply with the 
requirements of Section 118-216. 

ITEM 118.09 
DIVISION 2: SCOPING REQUIREMENTS 

118-216 Signs 

118-216.5 Parking. Signs identifying parking spaces and signs within parking facilities shall comply with 
Section 118-216.5. 

118-216.5.1 Parking spaces. Parking spaces complying with Section 118-502 shall be identified by 
signs complying with Section 118-502.6. 

Exceptions: 
1. Reserved. 
2. In residential facilities, where parking spaces are assigned to specific residential dwelling 

units, identification of accessible parking spaces shall not be required. 

118-216.5.2 Parking facilities. Signs within parking facilities shall comply with Section 118-216.5.2. 
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118-216.5.2.1 Signs intended for use bv oedestrians. Signs intended for use by pedestrians 
within parking facilities, including directional or informational signs indicating parking sections or 
levels, shall comply with the requirements of Section 118-216. 

118-216.5.2.2 Additional signs. Signs within parking facilities containing parking spaces 
comp/ving with Section 11 B-502 shall comply with Section 118-502. 8. 

ITEM 118.10 
DIVISION 2: SCOPING REQUIREMENTS 

118-216 Signs 

118-216.6 Entrances. In existing buildings and facilities where not all entrances comply with Section 118-
404, entrances complying with Section 118-404 shall be identified by the International Symbol of 
Accessibility complying with Section 118-703. 7 .2.1. Directional signs complying with Section 11 B-703.5 
that indicate the location of the nearest entrance complying with Section 11 B-404 shall be provided at 
entrances that do not comply with Section 118-404. Directional signs complying with Section 118-703.5, 
including the International Symbol of Accessibility complying with Section 11B-703.7.2.1, indicating the 
accessible route to the nearest accessible entrance shall be provided at junctions when the accessible 
route diverges from the regular circulation path. 

ExGeptions: 

1. An .'Rtematlonal Symtm' ofAooessibilfty ls not required at entrances to infli•,rid1::1a! reoms, 
suites, o#ioes, sales or rental estab!ishments, or other such spaces when alJ entFances te the 
building or faoi#ty are aeGessfble and persons enter.1Rg the b1::1ilcJ.ing or fae.Wty ha•1e passed 
thre1::1g/:J one or more entranees with signage eomplyfng with this section. 

2. An International Symbo.' of Aooessibi!ity is not req1::1fred at entranc~s te maGllf.Rery spaoos 
freq1::1ented only by ser1ice personnel for ma.1Rtenance, repafr, or occasional monitoring of 
eq1::1fpmont; for 9*ample, elevator pits or elevatorpentho1::1ses; moGllanioa!, electFioal or 
communications eqf::lipmont rooms; piping or eql:lfpment catwalks; electFiG sl:lbstations and 
traP1s'f<JFmor va1::1!ts; and highway and runnel utiHty facilities. 

ITEM 118.11 - RESERVED 

ITEM 118.12 
DIVISION 2: SCOPING REQUIREMENTS 

118-216 Signs 

118-216.8 Toilet rooms and bathing rooms. Entrances to toilet rooms and bathing rooms shall be 
identified by a geometrlo symbol complying V'lith Seotion 118 703. 7.2. 6. Where existing toilet rooms or 
bathing rooms do not comply with Section 118-603, directional signs indicating the location of the nearest 
toilet room or bathing room complying with Section 118-603 within the facility shall be provided. Signs 
shall comply with Section 118-703.5 and shall include the International Symbol of Accessibility complying 
with Section 118-703.7.2.1. Where existing toilet rooms or bathing rooms do not comply with Section 118-
603, the toilet rooms or bathing rooms corn plying with Section 118-603 shall be identified by the 
International Symbol of Accessibility complying with Section 118-703. 7.2.1. Where clustered single user 
toilet rooms or bathing facilities are permitted to use exceptions to Section 118-213.2, toilet rooms or 
bathing facilities complying with Section 11 B-603 shall be identified by the International Symbol of . 
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Accessibility complying with Section 11 B-703.7.2.1 unless all toilet rooms and bathing facilities comply 
with Section 11 B-603. Existing buildings that have been remodeled to provide specific toilet rooms or 
bathing rooms for public use that comply with these building standards shall have the location of and the 
directipns to these rooms posted in or near the building lobby or entrance on a sign complying with 
Section 11 B-703.5, including the International Symbol of Accessibility complying with Section 11 B-
703. 7.2.1. 

118-216.8.1 Geometric Symbols. Geometric symbols complying with Section 11 B-703. 7.2. 6 shall be 
provided at entrances to toilet and bathing rooms. 

Exceptions: 
1. Geometric symbols shall not be required at entrances to toilet and bathing rooms located 

within private or semi-private rooms or spaces. Such spaces include but are not limited to; 
patient sleeping rooms. transient lodging quest rooms. and residential dwelling units. 

2. Geometric symbols shall not be required at entrances to inmate toilet rooms and bathing 
rooms in detention and correctional facilities where only one gender is housed. 

ITEM 118.12.01 - RELATED CODE AMENDMENT 

DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-703.7 Symbols of accessibility .... 
118-703.7.2 Symbols 

118-703.7.2.6 Toilet and bathing facilities geometric symbols. DooPNays leading to teilet 
rooms and bathing rooms shall be identified by a geometr.io symbol oomplying wfth Seotion 
118 703. 7.2. 6. Tho symbol Geometric symbols at entrances to toilet and bathing rooms shall 
be mounted at 58 inches (1473 mm) minimum and 60 inches (1524 mm) maximum above the 
finish floor or ground surface measured from the centerline of the symbol. Where a door is 
provided the symbol shall be mounted within 1 inch (25 mm) of the vertical centerline of the 
door. 

ExGeptian: Geometrio symbol-s shall not be requ,\red at inmate toilet moms and bathing 
moms Jn detention and oorrootional fact!ltfes where only one gender is hol18od. 

118~703.7.2.6.1 Men's toilet and bathing facilities. Pl/en's toilet and bathing fao.Wties shaH 
be identified by an equHatera! triangle, % inoh (6. 4 mm) thlck with edges 12 inches (306 mm) 
long and a '/erlm< pointing upward. An equilateral triangle. 114 inch (6.4 mm) thick with edges 
12 inches (305 mm) long and a vertex pointing upward. shall be located at entrances to men's 
toilet and bathing facilities. The triangle symbol shall contrast with the door, either light on a 
dark background or dark on a light background. 

11B-70;J.7.2.6.2 Women's toilet an'd bathing facilities. V'lomon's toilet and bathing faoilities 
shall be ldentf#ed by a oirole, J.~ lnoh (6. 4 mm) thick and 12 .inches (306 mm) in diameter. A 
circle, 114 inch (6.4 mm) thick arid 12 inches (305 mm) in diameter. shall be located at 
entrances to women's toilet and bathing facilities. The circle symbol shall contrast with the 
door, either light on a dark background or dark on a light background. 

11 B-703.7.2.6.3 Unisex toilet and bathing facilities. Un.isOK to/Jet and bathing faci!Jties sha!I 
be identified by a circle, ;, inch (6. 4 mm) thiok and 12 .i.nohos (306 mm) in dl-ameter ll'lith a 1~ 
fnoh (6. 4 mm) thfok triangle with a vertex pointing upward superimposed on t/:Je circle and 

DGS BSC TP-105 (Rev.7/14) Final Express Terms 
Rulemaking file# 01-15 - Part# 2-2016 Tri Code Cycle 

DGS-DSA-Access Compliance 

56 of 
91 

December 22, 2015 
2016 Part 02 - Final Express Terms.doc 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

VlfthiR the 12 !nch (30a mm) diameter. A circle. 114 inch (6.4 mm} thick and 12 inches (305 
mm} in diameter with a 114inch16.4 mm} thick triangle with a vertex pointing upward. 
superimposed on and geometrically inscribed within the circle and within the 12-inch (305 
mm) diameter. shall be provided at entrances to unisex toilet and bathing facilities. The 
vertices of the triangle shall be located 114 inch (6.4 mm) maximum from the edge of the 
circle. The triangle symbol shall contrast With the cirele symbol, either light on a dark 
background or dark on a light background. The circle symbol shall contrast with the door, 
either light on a dark background or dark on a light background. 

118-703.7.2.6.4 Edges and vertices on geometric symbols. Edges shall be eased or 
rounded at 1116 inch (1.59 mm) minimum. or chamfered at 118 inch (3.2 mm) maximum. 
Vertices shall be radiused between 118 inch (3.2 mm> minimum and 114 inch (6.4 mm) 
maximum. 

1/8 min-1/4 max 1/8 max £32,6.4 .. wA:J3.2 
.m 

radius @ vertices eased/rounded chamfered 

FIGURE 118-703.7.2.6.4 
EDGES AND VERTICES ON GEOMETRIC SYMBOLS 

ITEM 118.13 
DIVISION 2: SCOPING REQUIREMENTS 

118-216 Signs . 

118 216.13 Cleaner Air Symbol. 

118 216.13.1 IJ.se of Cleaner Ai ... Symbe.~ Use ef the Cleaner/\k Symbolis 'lolt:mtary. Where 
publicly funded facillties or any faci/ltlos Joased or rented by the State of Ca!ifomia, not lne!Ydfng 
concessionakes, comply ltl.ifh the conditions of 1::1so identified in Soot.ion 118 216.13.3, a Ck:JanerAir 
Symbol eomp.'ying with Section 118 703.7.2.a is permitted to be posted in comp/lance with Section 
118 216. 3 to .iRdicate rooms, facH!ties, and path of trcwols that aie accessible to and usable by peop!e 
who are adversely .impacted by airborne chomloals or partic1::1.'ates and/or the /::ISO of elootrioal fixJures 
andlor deviGos. 

118 216.13.2 Removal of Cleaner Air Symbel. Jf tho path of tra•10f, room and/or faollity identified by 
tho Cleaner Alr Symbol should temporar#y or permanently cease to meet the m.iR!mum condftions of 
1::1se identified .iR Section 118 216.13.3, the Cleaner Air Symbol shall be remo'lod and shall not be 
repfaoed 1::1ntit the m.iRlmum conditions are again met. 

118 216.13.3 Conditions of use. The Cleaner Alr Symbol sha!I be permitted for 1::1Se to ldentify a path 
of tra•10!, and a room or a faoility when the fol!-0wing ls met: 
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1. Floor or waH ooverings, floor or v1a!l oo'ler.'Rg adhesf•1es, oarpets, formaldehyde emftt.'Rg 
part.iol-Oboard oabfnetry, cupboards or doors ha'le not been insta!.'-Od or replaced in the 
previous 12 months. 

2. Jnoandesoentlfghtingprovided .'R !leu offkloresoent or halogen llghting, and eleotrioa! systems 
and equipment shall be operable by or on behalf of the oooupant or user of the room, faoility 
w~fuofh~ · 

3. Heating, 'l-ent!Jation, air conditioning and their controls sha!J be operable by or on behalf of the 
oooupant or U8er. 

4. To ma.'Rta.'R "o!eaner air" designation only nonirritating, nontmdo products wiJ.1 be used in 
Gleaning, maintenanoe, disinfeotlon, pest management or for any m.'Rimal touoh ups that are 
essential for oooupanoy of the area. Deodorizers or Fragrance Emission De'l.ioes and 
Systems (FEDS) sha!J not be f;JSOd in fue designated area. Pest oontro! praotioes for ol-eaner 
air areas shaH include the use of bait stations uslng borio aoid, stioky traps and si.'ioon oaulk 
for sealing oraoks and ore•1,ioes. Areas sha!l be rout.'Re!y monitored for pest problems. 
Additional nonto>do treatment me#wds, suoh as temperature extremes for termites, may be 
employed in the event of more urgent problems. These pest oontre! praotioes shaH not be 
U8ed 48 hours prior to p!aoement of fue 8fgn, and the faoiHty shall be ventl!ated with out&;de 
air fora minimum of24 hours.following U8e orapp!.ioation. 

{5. Signage shall be posted requesting oooupants or users not to smoke or wear perfumes, 
ootognes or scented personal oare produots. Fragranoed produots shat.' not be U8ed !Fi the 
desfgnated o.'-Oaner air room, facility or path of tra•1el. 

6. A log sha!! be mainta.ined on site, aooes&ib!e to the publ!o either m person or by telephone, e 
mail, fax or other aooessible means as requested. One or more indf•lidua!s shall be 
designated to mafntafn·the log. The log shall reoord anyproduot orpraotloe used in the 
o.'-Oaner a,\r de&ignated room, faoility or path of travel, as well as soh.edul-ed aotlvitles, that may 
impaot the cleaner a,\r designation. The log shall also !nelude the product label as VlfJll as the 
Material Safety Data Sheets (MSDS). 

118 216.14118-216.13 Variable message signs .... 

ITEM 118.13.01- RELATED CODE AMENDMENT 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-703.7 Symbols of accessibility .... 
118-703.7.2 Symbols 

118-703. 1.2.s· Cleaner Air Symbo,f. Reserved. Rooms, faoi.'ities and paths of travel that are 
aooossible to and U8ab.'-O by peop.'-0 who are advet:se!y impaoted by airborne ohemioals or 
parliou!ate(s) and/or tho U80 of el-eotr.ioaJ fixtures and/or devices shaH be identified by the 
Clean or Air Symbol vomp!ying with Figure 118 70;J. 7. 2. 5. This symbol is to be used str!otly for 
pub!lo!y funded faoH.ities or any faoi!ities .'eased or rented by state of Ca#fornia, not 
oonoessiona!res. · 

The symbol, whioh shat! .'Relude t/Je text "C,'-OanerAlr" as shown, shaft be displayed. either as a 
negathte orposlti'.te image with.'R a square that !s a minimum of 6 inohes (152 mm) on eaoh 
sf de. The symbol may be shown ln blao.'< and white or in oo.'or. V'lhen oo!or is U8ed, it shall be 
F-ederaJ B!ue (Color No. 15090 P-edoral Standard 5958) on white, or white on t=-edera! B.'-ue. 
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There shall be at !east a 70 perceRt oo/or contrast between the backgroood of the sign from 
the surface that it ls mounted on. 

ITEM 118.14 

WITHDRAWN 

ITEM 118.15 

FIGURE 118 703.7.2.S 
CLeAN-ER AIR SYMBOL 

DIVISION 2: SCOPING REQUIREMENTS 

118-220 Automatic teller machines, fare machines and point-of-sale devices 

118-220.1 Automatic teller machines and fare machines. Where automatic teller machines or self
service fare vending, collection, or adjustment machines are provided they shall comply with Section 11 B-
220.1. Where bins are provided for envelopes, waste paper, or other purposes, at least one of each type 
shall comply with Section 118-811. 

118-220.1.1 One automatic teller machine or fare machine. Where one automatic teller machine or 
fare machine is provided at a location, it shall comply with Sections 118-707.2 through 118-707.8. 

118-220.1.2 Two automatic teller machines or fare machines. Where two automatic teller 
machines or fare machines are provided at a location, one shall comply with Sections 118-707.2 
through 118-707.8 and one shall comply with Sections 118 309, 118 707.2, 118-707.3. 118-707.4, 
118-707.5, 118-707.6, 118-707.7.2and118-707.8. 

118-220.1.3 Three or more automatic teller machines or fare machines. Where three or more 
automatic teller machines or fare machines are provided at a location, at least 50 percent shall comply 
with Sections 118-707.2 through 118-707.8 and the rest shall comply with Sections 118 309, 118 
+(Jf4, 118-707.3, 118-707.4, 118-707.5, 118-707.6, 118-707.7.2and118-707.8. 

ITEM 118.15.01-RELATED CODE AMENDMENT 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-707 Automatic teller machines, fare machines and point-of-sale devices 
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118-707.1 General. Automatic teller machines, fare machines and point-of-sale devices shall 
comply with Section 118-707. 

·118-707.2 Clear floor or ground space. A clear floor or ground space complying with Section 
118-305 shall be provided. 

Exception: Clear floor or ground space shall not be required at drive-up only automatic teller 
machines and fare machines. · 

118-707.3 Operable parts. Operable parts shall comply with Section 118-309. Unless a clear or 
correct key is provided, each operable part shall be able to be differentiated by sound or touch, 
without activation. 

f:JEGeption: Exceptions: 

1. Drive-up only automatic teller machines and fare machines shall not be required to 
comply with Sections 118-309.2 and 118-309.3. 

2. Where automatic teller machines and fare machines do not require compliance with 
Section 118-707.2. compliance with Sections 118-309.2 and 118-309.3 shall not be 
required. 

ITEM 118.16 
DIVISION 2: SCOPING REQUIREMENTS 

11B-220 Automatic teller machines, fare machines and point-of-sale devices 

118-220.2 Point-of-sale devices. Where point-of-sale devices are provided, all devices at each location 
shall comply with Sections 118 309. 4, 118-707.3, 8:Rfi 118-707. 7.2.· and 118-707.9. Jn addition, po.int of 
safe systems th.at irtel-i:Jdo a 'lfdoo touch soreon or any other non tactile keypad sha.1! compJy with either 
Seotfon 118 707.9.1.1or118 707.9.1.2. Where point-of-sale devices are provided at check stands and 
sales and sewice counters required to comply with Sections 118-227.2and118-227.3. they shall comply 
with Seotfon Sections 118-707.2, 118-707.3. 118-707.7.2, and 118-707.9. 118 707.9.1, andshaH also 
oomp!y vlfth Seotions 118 707.2, 118 707.3and118 707.4. 

EXGeption: Exceptions: 

1. Where a single point-of-sale device is installed for use with any type of motor fuel, it shall comply 
with Sections 118 220.2and118 309118-707.2. 118-707.3, 118-707.7.2. and 118-707.9. 
Where more than one point-of-sale device is installed for use with a specific type of motor fuel, a 
minimum of two for that type shall comply with Sections 118 220.2 and 118 309118-707.2. 118-
707. 3. 11 B-707. 7. 2. and 11B-707.9. Types of motor fuel include, but are not limited to, gasoline, 
diesel, compressed natural gas, methanol, or ethanol or oloctriofty. 

2. Point-of-sale devices at electric vehicle charging stations required to comply with Section 118-812 
shall comply with Section 118-812.10.3. 

ITEM 118.16.01-RELATED CODE AMENDMENT 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-707 Automatic teller machines, fare machines and point-of-sale devices 
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118-707.1 General. Automatic teller machines, fare machines and point-of-sale devices shall 
comply with Section 118-707. 

118-707.2 Clear floor or ground space. A clear floor or ground space complying with Section. 
118-305 shall be provided. 

Exception: Clear floor or ground space shall not be required at drive-up only automatic teller 
machines and fare m.achines. 

118-707.3 Operable parts. Operable parts shall comply with 1Section 118-309. Unless a clear or 
correct key is provided, each operable part shall be able to be differentiated by sound or touch, 
without activation. 

Exceptions: 

1. Drive-up only automatic teller machines and fare machines shall not be required to 
comply with Sections 118-309.2 and 118-309.3. 

2. Where automatic teller machines and fare machines do not require compliance with 
118-707.2, compliance with 118-309.2and118-309.3 shall not be required. 

3. Where point-of-sale devices do not require compliance with Section 118-707.2. 
compliance with Sections 118-309.2 and 118-309.3 shall not be required. 

ITEM 118.16.02- RELATED CODE AMENDMENT 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-707.9 Point.,.of-sale devices. Point-of-sale devices shall comply with Section 118-707.9. 

11B·707.9.1 General. lt1/.here poiRt of sale deviGes are provided, all de11loos at ea Oh looation 
stmH ooFRp.'y wtth Seetions 118 309.4, 118 707.3, and 118 707. 7.2. In addit!oR, point of sale 
Point-of-sale systems that include a video touch screen or any other non-tactile keypad shall 
be equipped with either of the following: 

118-707.9.1.1 Tactilely discernible numerical keypad .... 
118-707.9.1.2 Other technology • ... 

11B 707.9.2 Point of. sale devises at GheGk staRds aRd ~ales or seN.'Ge soURteFs. V'/.here 
point of sale dev.ices are provided at oheok stands and sales or serAoe eo11nter:s, they shaH 
oomply with Seotion 118 707.9.1, and shall also comply with Sections 118 707.2, 118 707.3 
and 118 707.4. 

ITEM 118.17 
DlVISION 2:· SCOPING REQUIREMENTS 

118-221 Assembly areas 

118-221.2 Wheelchair spaces. Wheelchair spaces complying with Section 118-221.2 ·shall be provided 
in assembly areas with fixed seating. 
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NOTE: When required wheelchair spaces are not occupied by persons eligible for those spaces, 
individual. removable seats may be placed in those spaces. 

118-221.2.4 Temporary structures. Wheelchair spaces shall not be located on, or be obstructed by, 
temporary platforms or other movable structures. 

Exception: When an entire seating section is placed on temporary platforms or other movable 
structures in an area where fixed seating is not provided, in order to increase seating for an event, 
wheelchair spaces may be placed in that section. 

NOTE: WheR required wheel-0hair spaoes are not oooupied by persons e!igfble for those spaoes, 
!ndi•1klual, removab!-e seats may be plaoed iR those spaoes. 

ITEM 118.18 
DIVISION 2: SCOPING REQUIREMENTS 

118-224 Transient lodging guest rooms, housing at a place of education and social service center 
establishments 

118-224.7 Housing at a place of education. Housing at a place of education subject to this section shall 
comply with Sections 11 B-224. 1 through 11B-224.6 and 11 B-806 for transient lodging guest rooms. For 
the purposes of the application of this section, the term "sleeping room" is interchangeable with "guest 
room" as used in the transient lodging standards. · 

Exceptions: Exception: 
1. Kitchens withln housing liRits oontaiRing aooessib.t-e sleeping rooms with mobility features 

(including suit-es and oJustered sleeping rooms) or on 'floors oontaiRing aooessible sf.eepiRg 
rooms with mobmty features shal! prcJ'lide turning spaoes that comply with Section 118 
809. 2. 2 aRd kftoheR work surfaces that comply with Section 118 804. 3. 

2. Multi bedroom housiRg units oontain'Rg aooessible sleeping rooms with mob#fty features shal! 
ha'le aR accessible rout-e throughout the unit in oompllanoe with Seotion 118 809.2. 

3,- Housing facilities that are provided by or on behalf of a place of education, with residential 
dwelling units leased on a year round basis exclusively to graduate students or faculty, and 
that do not contain any public use or common use areas available for educational 
programming, are not subject to Section 11 B-224 and shall comply with Section 118-233. 

118-224.7.1 Multi-bedroom housing units with mobility features. Multi-bedroom housing units 
containing accessible sleeping rooms with mobility features shall have an accessible route throughout 
the unit in compliance with Section 118-809.2. Kitchens, when provided, within housing units 
containing accessible sleeping rooms with mobility features shall comply with Section 118-804. 

118-224.7.2 Multi-bedroom housing units with adaptable features. Multi-bedroom housing units 
with adaptable features shall be provided as required by Section 11B-233.3. 1. 2. The number of 
required multi-bedroom housing units with adaptable features shall be reduced by the number of multi
bedroom housing units with mobility features required by Section 11B-224.2. 

ITEM 118.19 
DIVISION 2: SCOPING REQUIREMENTS 
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118-233 Residential facilities. 
118-233.3 Public housing facilities . ... 

118-233.3.1.2.4. Mu/ti-story residential dwelling units. In elevator buildings, public housing 
facilities with mu/ti-story residential dwelling units shall comply with the following: 

EXGeptieR: !R ROR elel/ator buildings, a miRim1:1m of 10 peroeRt b1:1t Rot less tl'laR ORO of tl'le 
gro1:1Rd floor mu/tl story resldeRtlal cfvl(J/l,iRg oolts shat.' oomp.'y witl'I SeotioR 118 233.3.1.2. 4, 
oalo1:1.'ated l:l8lRg tl'le tota.' R1:1mber of m1:1!t! story re&'deRtial dv10.'!!Rg 1:1n#s iR b1:1lJdiRgs OR a slte. 

1. The primary entry of the multi-story residential dwelling unit shall be on an accessible route. In 
buildings with elevators the primary entry shall be on the floor served by the elevator. 

2. At feast one powder room or bathroom shall be located on the primary entry .level. 

3. . Rooms or spaces located on the primary entry level shall be served by an accessible route 
and comply with Chapter 11 A, Division IV - Dwelling Unit Features. 

Exception: f n non-elevator buildings, a minimum of 10 percent but not less than one of the 
ground floor multi-storv residential dwelling units shall comply with Section 11B-233.3. 1.2. 4. 
calculated using the total number of multi-story residential dwelling units in buildings on a site. 

ITEM 118.20 

WITHDRAWN 

ITEM 116.21 
DIVISION 2: SCOPING REQUIREMENTS 

118-233 Residential facilities. 
118-233.3 Public housing facilities . ... 

118-233.3.4 Alterations. Alterations to a public housing facility shall comply with Section 118-
233.3.4. 

Exception: Where compliance with Section 11 B-809.2, 118-809.3, or 118-809.4 for units with 
mobility features or Chapter 11 A. Division IV for units with adaptable features is technically 
infeasible, or where it is technically infeasible to provide an accessible route to a residential 
dwelling unit, the entity shall be permitted to alter or construct a comparable residential dwelling 
untt to comply with Sections 118-809.2 through 118-809.4 or Chapter 11A. Division IV provided 
that the minimum number of residential dwelling units required by Sections 11 B-233.3.1.1, 11 B-

. 233.3.1.2and118-233.3.1.3, as applicable, is satisfied. 

ITEM 118.22 

WITHDRAWN 

ITEM 116.23 
DIVISION 2: SCOPING REQUIREMENTS 
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11 B-245 CommerGial fafH!ities Public accommodations located in private residences 

11 B-245.1 General. Commeroia.' fao!.'ities Public accommodations located in private residences shall 
comply with Section 118-245. 

11 B-245.2 Application. When a oommerola! faoliity public accommodation is located in a private 
residence, that portion used exclusively in the operation of the oommeroiaf faof.lfty public accommodation 
or that portion used both for the oommerolaJ faoilfty public accommodation and for residential purposes is 
covered by the new construction and alterations requirements of this chapter. 

Exception: The portion of the residence used exclusively as a residence is not required to be 
accessible in accordance with this chapter. 

ITEM 118.24 

WITHDRAWN 

ITEM 118.24.01 - RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.24.02 - RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.24.03 - RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.24.04- RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.24.05- RELATED CODE AMENDMENT 

WITHDRAWN 

ITEM 118.25 
DIVISION 4: ACCESSIBLE ROUTES 

118-403 Walking surfaces 
11 B-403.5 Clearances .... 
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118-403.5.1 Clear width. Except as provided in Sections 118403.5.2 and 118403.5.3, and unless 
otherwise specified. the clear width of walking surfaces shall be 36 inches (914 mm) minimum. The 
clear width for walking surfaces in corridors serving an occupant load of 1 O or more shall be 44 inches 
(1118 mm> minimum. The clear width for aisles shall be 36 inches (914 mm) minimum if serving 
elements on only one side. and 44 inches (1118 mm> minimum if serving elements on both sides. The 
clear width for accessible routes to accessible toilet compartments shall be 44 inches f 1118 mm) 
minimum except for door-opening widths and door swings. 

EXGep#ons:Exception: 

4. The clear width shall be permitted to be reduced to 32 inches (813 mm) minimum for a 
length of 24 inches (61 O mm) maximum provided that reduced width segments are 
separated by segments that are 48 inches (1219 mm) long minimum and 36 inches (914 
mm) wide minimum. 

2. Tho o.'-Oar vlidth for walking surfaces tn oorridors serAng an oGGflpant load of 10 or more 
shall ho 44 inches (1118 mm) m.~fmf;fffl. 

3. Tho otoar width for skiewalks and walks sf:Ja!l he 48 fnchos (1219 mm) minimf;fffl. When, 
booa(:l8o of rlght of way restrict.ions, nawra! barriers or other existiRg condif.iens, the 
onforo.~g agency determines that compliance with the 48 iRch (1219 mm) o.'-Oar sidev1alk 

. wfdth would create an Yflreasonab.'-0 hardship, the oloar width may bo rech!ced to 36 
inches (914 mm). 

4. Tho clear width for aisles shall be 36 iflo/:Jes (914 mm) minimum Jf serving elements en 
only one side, and 44 tnchos (1118 mm) mtnfmf;fffl ifserAng elements on /:Jeth sides. 

5. Tho c.'-Oar w.idth f-Or accoss!b.'e routes to accessible tol!et compar:tments shall he 44 inches 
(1118 mm) except for door oponiRg widths and deer swings. 

118-403.5.1.1 Sidewalks and walks. The clear width for sidewalks and walks shall be 48 inches 
(1219 mm) minimum. In alterations where existing conditions make provision of 48 inches (1219 
mm) minimum clear width infeasible. the clear width for sidewalks and walks shall be permitted to 
be reduced to 36 inches (914 mm) minimum for a length of 24 inches (61 O mm) maximum 
provided that reduced width segments are separated by segments that are 48 inches (1219 mm) 
Jong minimum and 48 inches (1219 mm) wide minimum: existing conditions include. but are not 
limited to. right-of-way restrictions. utility poles. street lights. and traffic signal hardware. 

ITEM 118.26 
· DIVISION 4: ACCESSIBLE ROUTES 

118-404 Doors, doorways, and gates 

118-404.2.9 Door and gate opening force. The force for pushing or pulling open a door or gate shall 
be as follows: 

1. Interior hinged doors and gates: 5 pounds (22.2 N) maximum. 
2. Sliding or folding doors: 5 pounds (22.2 N) maximum. 
3. Required fire doors: the minimum opening force allowable by the appropriate administrative 

authority, not to exceed 15 pounds (66. 7 N). 
4. ·Exterior hinged doors: 5 pounds (22.2 N) maximum. 

( 
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These forces do not apply to the force required to retract latch bolts or disengage other devices 
that hold the door or gate in a closed position. 

ExcepttORs:Excepuon: 

1. Exterior doors to maohfnery spaoes ino/uding, but not !imited to, elevator pits or elevator 
penthouses; meohanioa.~ eleotrioal or oommunioations equipment rooms; pip!ng or 
equipment catwalks; eleotrio substatlons and transformer vaults; and highvla}' and tunnel 
utillty fao!Uties. 

-2,. When, at a single location, one of every eight exterior door leafs, ... 

ITEM 11B.27 
DIVISION 4: ACCESSIBLE ROUTES 

118-407 Elevators 

118-407 .2.3 Hoistway signs . ... 
118-407.2.3.1 Floor designation .... 

Figure 118-407.2.3.1 
Floor Designations on Jambs of Elevator Hoistway EntFanse Entrances 

ITEM 11B.28 
DNISION 4: ACCESSIBLE ROUTES 

118-407 Elevators 

118-407.3 Elevator door requirements. Hoistway and car doors shall comply with Section 118-
407.3. 

118-407.3.5 Door delay. Elevator doors shall remain fully open in response to a car call for Q. 
seconds minimum. 

ITEM 11B.29 
DIVISION 4: ACCESSIBLE ROUTES 
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118-411 Destination-oriented elevators 
118-411.1 General . ... 

118-411.1.1 Floor designations • ... 

118-411.1.2 Car designations. Elevator cars shall be designated with a single alphabetic character. For 
elevators programmed to the same hall cafl console or group of hall call consoles. each elevator car shall 

. be designated with a different single alphabetic character. 

Exception: Elevator systems with more than 26 elevators shall be permitted to use alpha-numeric 
designations such as '~1". 

ITEM 118.30 
. DIVISION 4: ACCESSIBLE ROUTES 

118-411 Destination-oriente.d elevators 
118-411.2 Elevator/anding requirements .... 

118-411.2.1 Hall call consoles . ... 
118-411.2.1.2 Required features. Hall call consoles shall include a touch screen or keypad with 
display screen, an accessibility function button,· and audio output loudspeaker. 

118-411.2.1,2.1 Keypads .... 

118-411.2.1.2.2 Touch screen. Touch screen display shall comply with Section 118-
411.2.1.2.4. The touoh soreeR shaflprovlde writtoR or vfBl:la! .iRstr.1-otloR OR the screen as to its 
.lJ8&.-

118-411.2.1.2.3 Accessibility function button. . ; . • 

118-411.2.1.2.4 Display screen. Upon activation of the accessibility function button, the 
display screen shall display information on the location and use of the star ( *) and minus sign 
(-) buttons, user input confirmation, elevator assignment characters, direction to th.e assigned 
elevator, and error messages. The display screen shall comply with Section 118-411.2.1.2.4 .. 

118-411.2.1.2.4.1 Contrast . ... 
118-411.2.1.2.4.2 Size •... 
118-411.2.1.2.4.3 Duration .... 

118-411.2.1.2.5 Audio output •.. 

ITEM 118.31 
DIVISION 4: ACCESSIBLE ROUTES 

118-411 Destination-oriented elevators 
118-411.2 Elevator landing requirements .... 

118-411.2.1 Hall call consoles .... 
118-411.2.1.2 Required features. Hall call consoles shall include a touch screen or keypad with 
display screen, an accessibility function button, and audio output loudspeaker. 

118-411.2.1.2.1 Keypads .... 
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118-411.2.1.2.2 Touch screen . ... 
118-411.2.1.2.3 Accessibility.function button. 

118-411.2.1.2.4 Display screen. Upon activation of the accessibility function button, the 
display screen shall display information on the looation and 1JSe of the star (-*') and minYs sign 
()buttons, including but not limited to. operating instructions. user input confirmation, elevator 
assignment characters, direction to the assigned elevator, and error messages. The display 
screen shall comply with Section 11B-411.2. 1. 2. 4. 

118-411.2.1.2.4.1 Contrast . ... 
118-411 .. 2.1.2.4.2 Size .... 
118-411.2.1.2.4.3 Duration .... 

118-411.2.1.2.5 Audio output ... 

ITEM 11B.32 
DIVISION 4: ACCESSIBLE ROUTES 

118-411 Destination-oriented elevators 

118-411.2 Elevator landing requirements .... 
118-411.2.1 Hall call consoles .... 

118-411.2.1.2 Required features. Hall call consoles shall include a touch screen or keypad with 
display screen, an accessibility function button, and audio output loudspeaker. 

118-411.2.1.2.1 Keypads .... 
118-411.2.1.2.2 Touch screen .... 
118-411.2.1.2.3 Accessibility function button. 
118-411.2.1.2.4 Display screen . ... 

118-411.2.1.2.5 Audio output. Upon activation of the accessibility function button, the audio 
output shall provide verbal announcements. including but not limited to. -et operating 
instructions, looation and use of the star (-*) and minYs sign () buttons, user input 
confirmation, announcement of the elevator assignment characters, direction to the assigned 
elevator, and error messages. Audio output shall be recorded or digitized human speech, and 
shall be delivered through a loudspeaker. Auditory volume shall be at least 10 dB above 
ambient sound level, but shall not exceed 80 dB, measured 36 inches (914 mm) in front of the 
console. At hall call console locations where the ambient sound level varies, auditory volume 
shall be maintained at the required volume by an automatic gain control or shall be set at not 
Jess than 75 dB. 

ITEM 11B.33 
DIVISION 4: ACCESSIBLE ROUTES 

118-411 Destination-oriented elevators 

118-411.2 Elevator landing requirements . ... 
118-411.2.1 Hall call consoles .... 

118-411.2.1.3 Arrangement. Hall call console arrangement of required features shall comply with 
Section 11B-411.2.1.3. 
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118·411.2.1.3.1 Keypad call console arrangement . ... 
118-411.2.1.3.2 Touch screen call console arrangement .... 
118-411.2.1.3.3 Proximity of required elements • ... 

118-411.2.1.3.4 Position. Displavscreens and touch screens shall be positioned so glare is 
reduced on the screen. Tho faoo oflndiv.idua! otemonts orgrof:JfJ oflndivldool o!fJmonts that 
are oporatod by user ,input Kevpads or buttons shall slope away from the user at 15 to 25 
degrees from the vertical plane. Tho faoo of hat.' oa.'/ oonso.'fJ assomb#os and tho faoo oftouoh 
Touch screens shall be sloped away from the user at 7 to 25 degrees from the vertical plane. 
Display screens and toEJoh screens shall be po&ifioned so g!uFO is r:ed1:1Ged on the soreen. 

ITEM 118.34 
DIVISION 4: ACCESSIBLE ROUTES 

118-407 Elevators 

118-411.2.3 Signs on jambs of elevator hoistway entrances. Signs on jambs of elevator hoistway 
entrances shall comply with Section 118-411.2.3. 

118-411.2.3.1 Floor designation signs . .. . 
118-411.2.3.2 Car designation signs ... . 

Figure 118-411.2.3 
Floor Designation and Car Designation Signs on Jambs 

of Destination-Oriented Elevator Hoistway Signs Entrances 

ITEM 118.35 

WITHDRAWN 

ITEM 118.36 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-502 Parking spaces 
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118~502.6 Identification. Parking space identification signs shall include the International Symbol of 
Accessibility complying with Section 118-703.7.2.1 in white on a blue background. Signs identifying van 
parking spaces shall contain additional language or an additional sign with the designation "van 
accessible." Signs shall be 60 inches (1524 mm) minimum above the finish floor or ground surface 
measured to the bottom of the sign. 

Exception: Signs located within an accessible route shall be a minimum of 80 inches (2032 mm) 
above the finish floor or ground surface measured to the bottom of the sign. 

ITEM 118.37 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-502 Parking spaces 

118-502.6 Identification. Parking space identification signs shall include the International Symbol of 
Accessibility complying with Section 118-703.7.2.1. Signs identifying van parking spaces shall contain 
additional language or an additional sign with the designation "van accessible." Signs shall be 60 inches 
( 1524 mm) minimum above the finish floor or ground surface measured to the bottom of the sign. 

Exception: Signs located within an aooessib!e route a circulation path shall be a minimum of 80 
inches (2032 mm) above the finish floor or ground surface measured to the bottom c>f the sign. 

ITEM 118.38 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-502 Parking spaces 

118-502.6 Identification. Parking space identification signs shall include the International Symbol of 
Accessibility complying with Section 118-703. 7.2.1. Signs identifying van parking spaces shall contain 
additional language or an additional sign with the designation "van accessible." "van accessible". Signs 
shall be 60 inches ( 1524 mm) minimum above the finish floor or ground surface measured to the bottom 
of the sign. 

Exception: Signs located within an accessible route shall be a minimum of 80 inches (2032 mm) 
above the finish floor or ground surface measured to the bottom of the sign. 

118-502.6.1 Finish and size . ... 

118-502. 6.2 Minimum fine. Additional language or an additional sign below the International Symbol 
of Accessibility shall state "Mlnimum Plne $250." "Minimum Fine $250". 

118-502.6.3 Location . .. . 
118-502.6.4 Marking ... . 

ITEM 118.39 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-502 Parking spaces 
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118-502.6 Identification •... 
118-502.6.1 Finish and size .... 
118-502.6.2 Minimum fine •... 
118~502.6.3 Location .... 

118-502.6.4 Marking. Each accessible car and van space shall have surface identification complying 
with either Section 118-502.6.4.1or118-502.6.4.2. 

118-502. 6.4.1 The parking space shall be marked with an International Symbol of Accessibility 
complying with Section 11B-703.7. 2.1 in white on a blue background a minimum 36 inches wide 
by 36 inches high (914 mm x 914 mm). The centerline of the International Symbol of Accessibility 
shall be a maximum of 6 inches (152 mm) from the centerline of the parking space, its sides 
parallel ta the length of the parking space and its lower corner at, or lower side aligned with, the 
end of the parking space length. 

::· 118-502.6.4.2 The parking space shall be outlined in blue or painted blue and shall be marked 
with an International Symbol of Accessibility complying with Section 11B-703.7.2.1 a minimum 36 
inches wide by 36 inches high (914 mm x 914 mm) in white or a suitable contrasting color. The 
centerline of the International Symbol of Accessibility shall be a maximum of 6 inches (152 mm) 
from the centerline of the parking space, its sides parallel to the length of the parking space and 
its lower corner at, or lower side aligned with, the end of the parking space. 

ITEM 118.40 

WITHDRAWN 

ITEM 118.41 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-503 Passenger drop-off and loading zones 

118 503.6 !deRtifieatifm. Each passenger load.wg :zooo desigRated for persons with disabilitles shall be 
ident.ified with a rofleoterized sign oomp.'y.irJg with SeotfOR 11B 703. 8. #shall be pormaRontly posted 
immediately adjacent to and visible from the passenger !oading zone stating "P-assonger Loading Zone 
Only" and tno.l.t:Jding tho .'-RtematlORa.' Symbol of Aooessibl!ity oomplyfng Vlfth Section 11B 703. 7. 2.1 in white 
on a dark blue background. 

ITEM 118.42 
DIVISION 5: GENERAL SITE AND BUILDING ELEMENTS 

118-505 Handrails 

118-505.2 Where required. Handrails shall be provided on both sides of stairs and ramps. 

Exceptions: 

1. Jn assembly areas, handrails shall not be required on both sides of aisle r~mps where a 
handrail is provided at either side or within the aisle width. 

2. Curb ramps do not require handrails. 
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3. At door landings, handrails are not required when the ramp run is Jess than 6 inches (152 mm) 
in rise or 72 inches (1829 mm).in length. 

11 B-505.2.1 Orientation. The orientation of at least one handrail shall be in the direction of the stair 
run. perpendicular to the direction of the stair nosing. and shall not reduce the minimum required width 
of the stair. 

ITEM 11B.43 
DIVISION 6: PLUMBING ELEMENTS AND FACILITIES 

118-603 Toilet and bathing rooms· 
11 B-603.2 Clearances . ... 

11 B-603.2.3 Door swing. Doors shall not swing into the clear floor space or clearance required for 
any fixture. Doors to accessible water closet compartments shall ~e permitted to encroach into the 
turning space without limitation. Other than the door doors to the accessible water closet oompartmeRt 
compartments. a door, in any position, may shall be permitted to encroach into the turning space by 
12 inches (305 mm) maximum. 

Exceptions: 
1. Reserved. 
2. Where the toilet roorn or bathing room is for individual use and a clear floor space 

complying with Section 11 B-305.3 is provided within the room beyond the arc of the door 
swing, doors shall be permitted to swing into the clear floor space or clearance required 
for any fixture. 

ITEM 11B.44 
DIVISION 6: PLUMBING ELEMENTS AND FACILITIES 

118-603 Toilet and bath,ng rooms 
11 B-603.2 Clearances . ... 

11 B-603.2.3 Door swing. Doors shall not swing into the clear floor space or clearance required for · 
any fixture. Other than the door to the accessible water closet compartment, a door, in any position, 
may encroach into the turning space by 12. inches (305 mm) maximum. 

Exceptions: 
1. Reserved. 
2. Where the toilet room or bathing room is for individual use and a clear floor space 

complying with Section 11 B-305.3 is provided within the room beyond the arc of the door 
swing, doors shall be permitted to swing into the clear floor space or clearance required 
for any fixture. 

3. In residential dwelling units complving with Section 11B-233.3.1.1. doors shall be 
permitted to swing over the turning space without limitation. 

ITEM 11B.45 
DIVISION 6: PLUMBING ELEMENTS AND FACILITIES 

118-604 Water closets and toilet compartments 
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118-604.9 Water closets and toilet compartments for children's use. Water closets and toilet 
compartments for children's use shall comply with Section 11 B-604.9. When the exception in Section 11 B-
604. 1 is used, the suggested dimensions of Table 118-604.9 for a single age group shall be applied 
consistently to the installation of a water closet and all associated components. 

Table 118-604.9 Suggested Dimensions for Children's Use 

Suaaested Dimensions for Water Closets Serving Children Ages 3 through 12 
Ages 3 and 4 Ages 5 through 8 Ages 9 through 12 

Water Closet 12inches 12 to 15 inches 15 to 18 inches 
Centerline (305 mm) (305 to 381 mm) (381 to 457 mm) 

Toilet Seat Height 11 to 12 inches 12 to 15 inches 15 to 17 inches 
(279 to 305 mm) (305 to 381 mm) (381to432 mm) 

Grab Bar Height 18 to 20 inches · 20 to 25 inches 25 to 27 inches 
(457to 508 mm) (508 to 635 mm) (635 to 686 mm) 

Dispenser Height 14inches 14 to 17 inches 17 to 19 inches 
(356 mm) (356 to 432 mm) (432 to 483 mm) 

ITEM 11B.46 
DIVISION 6: PLUMBING ELEMENTS AND FACILITIES 

118-608 Shower compartment 

118-608.6 Shower spray unit and water. A shower spray unit with a hose 59 inches (1499 mm) long 
minimum that can be used both as a fixed-position shower head and as a hand-held shower shall be 
provided. The shower spray unit shall have an on/off control with a non-positive shut-off. If an adjustable
height shower head on a vertical bar is used, the bar shall be installed so as not to obstruct the use of 
grab bars. Shower spray units shall deliver water that is 120°F (49°C) maximum. 

Exception: Where subject to excessive vandalism, two fixed shower heads shall be iRsta!led 
permitted instead of a hand-held spray unit in facilities that are not medical care facilities. long-term 
care facilities. transient lodging guest rooms. or residential dwelling units. Each shower head shall be 
installed so it can be operated independently of the other and shall have swivel angle adjustments, 
both vertically and horizontally. One shower head shall be located at a height of 48 inches (1219 mm) 
maximum above the shower finish floor. 

ITEM 118.47 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-705 Detectable warnings and detectable directional texture 
118-705.1 Detectable warnings. 

118w 705.1.1 General . ... 

118-705.1.1.1 Dome size. Truncated domes in a detectable warning surface shall have a base 
diameter of 0.9 inch (22.9 mm) minimum and 0.92 inch (23.4 mm) maximum, a top diameter of 
0.45 inch (11.4 mm) minimum and 0.47 inch (11.9 mm) maximum, and a height of 0.18 lRoh (4.6 
mm) miRlmum aRd 0.22 l-nch (5.6 mm) maximum 0.2 inch (5.1 mm). 
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ITEM 118.48 

WITHDRAWN 

ITEM 118.49 
DIVISION 7: COMMUNICATION ELEMENTS AND FEATURES 

118-101 Automatic teller machines, fare machines and point-of-sale devices 
118-707.1 Display screen .... 

118-707.7.1 Visibility. The display screen shall be visible from a point located 40 inches (1016 mm) 
above the center of the clear floor space in front of the machine. 

118-707. 7.1.1 Vertically mounted display screen. Where display screens are mounted 
vertically or no more than 30 degrees tipped away from the viewer less than 30 degrees. the 
center line of the display screen and other display devices shall be no more than 52 inches (1321 
mm) above the floor or ground surface. 

118-707. 7.1.2 Angle-mounted display screen. Where display screens are mounted betv,r-0en 30 
degrees and 60 degrees tipped away from the viewer 30 degrees to less than 60 degrees from 
vertical. the center line of the display screen and other display devices shall be no more than 44 
inches (1118 mm) above the floor or ground surface. 

118-707.7.1.3 Horizontally mounted display screen. Where display screens are mounted oo 
fess than 60 degrees and no more than 90 degrees (Ror.izontal) tipped away from the viewer 60 
degrees to 90 degrees (horizontal) from vertical. the center line of the display screen and other 
display devices shall be no more than 34 inches (864 mm) above the floor or ground surface . 

. ITEM 118.50 

WITHDRAWN 

ITEM 118.51 
DIVISION 8: SPECIAL ROOMS, SPACES, AND ELEMENTS 

118-812 Electric vehicle charging stations 

118-812.1 General. Electric vehicle charging stations (EVCS) shall comply with Section 11 B-812 as 
required by Section 118-228.3. Where vehicle spaces ana access aisles are marked with lines, 
measurements shall be made from the centerline of the markings. 

Exception: Where vehicle spaces or access aisles are not adjacent to another vehicle space, access 
aisle, or parking space, measurements shall be permitted to include the full width of the line defining 
the vehicle space or access aisle. 

118-812.2 Operable parts. Operable parts shall comply with Section 11 B-309. 
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118-812.3 Floor or ground surfaces. Vehicle spaces and access aisles serving them shall ·comply with 
Section 118-302. Access aisles shall be at the same level as the vehicle space they serve. Changes in 
level. slopes exceeding 1 :48. and detectable warnings shall not be permitted in vehicle spaces and access 
aisles. 

118-812.4 Vertical clearance. Vehicle spaces. access aisles serving them.· and vehicular routes serving 
them shall provide a vertical clearance of 98 inches (2489 mm) minimum. Where provided, overhead · 
cable management systems shall not obstruct required vertical clearance. 

118-812.5 Accessible routes 

118-812;5.1 Accessible route to building orfaci/itv. EVCS complying with Section 118-812 that 
serve a particular building or facilitv shall be located on an accessible route to an entrance complying 
with Section 118-206. 4. Where EVCS do not serve a particular building or facilitv. EVCS complying 
with Section 118-812 shall be located on an accessible route to an accessible pedestrian entrance of 
the EV charging facilitv. 

,.;., 

·' Exception: EVCS complying with Section 118-812 shall be permitted to be located in different EV 
· . · charging facilities if substantially equivalent or greater accessibilitv is provided in terms of distance 

from an accessible entrance or entrances. charging fee. and user convenience. 

118-812.5.2 Accessible route to EV charger. An accessible route complying with Section 118-402 
shall be provided between the vehicle space and the EV charger which serves it. 

118-812.5.3 Relationship to accessible routes. Vehicle spaces and access aisles shall be designed 
so that when the vehicle space is occupied the required clear width of adjacent accessible routes is 
not obstructed. A curb. wheel stop. bollards. or other bartier shall be provided if required to prevent 
encroachment of vehicles over the required clear width of adjacent accessible routes. 

118-812.5.4 Arrangement. Vehicle spaces and access aisles shall be designed so that persons 
using them are notrequired to travel behind vehicle spaces or parking spaces other than the vehicle 
space in which their vehicle has been left to charge. 

Exceptions: 
1. Ambulatorv EVCS shall not be required to comply with Section 118-812. 5. 4. 
2. Vehicle spaces installed in existing facilities shall comply with Section 118-812. 5. 4 to the 

maximum extent feasible. 

118-812.5.5 Obstructions. EVCS shall be designed so accessible routes are not obstructed by 
cables or other elements. 

118-812.6 Vehicle spaces. Vehicle spaces serving van accessible. standard accessible. ambulatorv and 
drive-up EVCS shall be 216 inches (5486 mm) long minimum and shall comply with Sections 118-812.6.1 
through 118-812. 6. 4 as applicable. All vehicle spaces shall be marked to define their width. 

Exceptions: 
1. Where the long dimension of vehicle spaces is parallel to the traffic flow in the adjacent 

vehicular way, the length of vehicle spaces shall be 240 inches (6096 mm) minimum. 
2. Vehicle spaces at drive-up EVCS shall be 240 inches (6096 mmJ long minimum and shall not 

be required to be marked to define their width. 

118-812. 6.1 Van accessible. Vehicle spaces serving van accessible EVCS shall be 144 inches 
(3658 mm) wide minimum and shall have an adjacent access aisle complying with Section 118-812. 7. 
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118-812.6.2 Standard accessible. Vehicle spaces serving standard accessible EVCS shall be 108 
inches (27 43 mm) wide minimum and shall have an adjacent access aisle comp/ving with Section 
118-812.7. 

118-812.6.3 Ambulatorv. Vehicle spaces serving ambulatorv EVCS shall be 120 inches (3048 mm) 
wide minimum and shall not be required to have an adjacent access aisle. 

118-812.6.4 Drive-up. Vehicle spaces serving drive-up EVCS shall be 204 inches (5182 mm) wide 
minimum and shall not be required to have an adjacent access aisle. 

118-812.7 Access aisle. Access aisles shall adjoin an accessible route. Two vehicle spaces shall be 
permitted to share a common access aisle. Access aislesshall be 60 inches (1524 mm) wide minimum 
and shall extend the full required length of the vehicle spaces they serve. 

118-812.7.1 Location. Access aisles at vehicle spaces shall not overlap the vehicular way and may 
be placed on either side of the vehicle space thev serve except for van accessible spaces which shall 
have access aisles located on the passenger side of the vehicle spaces. 

118-812.7.2 Marking. Access aisles at vehicle spaces shall be marked with a painted borderline 
around their perimeter. The area within the borderlines shall be marked with hatched lines a maximum 
of 36 inches (914 mm) on center. The color of the borderlines. hatched lines. and letters shall contrast 
with that of the surface of the access aisle. The blue color required for identification of access aisles 
for accessible parking shall not be used. Access aisle markings may extend beyond the minimum 
required length. 

118-812.7.3 Lettering. The words "NO PARKING" shall be painted on the surface within each access 
aisle in letters a minimum of 12 inches (305 mm) in height and located to be visible from the adjacent 
vehicular wav. 

118-812.8 Identification signs. EVCS identification signs shall be provided in compliance with Section 
118-812.8. 

118-812.8.1 Four or fewer. Where four or fewer total EVCS are provided. identification with an 
International Svmbol of Accessibility OSA) shall not b,e required. 

118-812.8.2 Five to twentv-five. Where five to twentv..five total EVCS are provided. one van 
accessible EVCS shall be identified by an /SA comp/Ying with Section 11B-703.7.2. 1. The required 
standard accessible EVCS shall not be required to be identified with an /SA. 

118-812.8.3 Twentv-six or more. Where twentv-six or more total EVCS are provided. all required 
van accessible and all required standard accessible EVCS shall be identified by an !SA complying 
with Section 118-703.7.2.1. 

118-812.8.4 Ambulatorv. Ambulatoty EVCS shall not be required to be identified by an /SA. 

118-812.8.5 Drive-up. Drive-up EVCS shall not be required to be identified by an /SA. 

118-812.8.6 Finish and size. Identification signs shall be reflectorized with a minimum area of 70 
square inches (45. 161 mm2

). 

118-812.8.7 Location. Required identification signs shall be visible from the EVCS it serves. Signs 
shall be permanently posted either immediately adjacent to the vehicle space or within the projected 
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vehicle space width at the head end of the vehicle space. Signs identifying van accessible vehicle 
spaces shall contain the designation "van accessible." Signs shall be 60 inches (1525 mm) minimum 
above the finish floor or ground surface measured to the bottom of the sign. Signs located within an 
accessible route shall be 80 inches (2032 mm) minimum above the finish floor or ground surface 
measured to the bottom of the sign. Signs mav also be permanently posted on a wall at the interior 
end of the vehicle space. ·· .: .. 

118-812.9 Surface marking. EVCS vehicle spaces shall provide surface marking stating "EV 
CHARGING ONLY" in letters 12 inches (305 mm) high minimum. The centerline of the text shall be a 
maximum of 6 inches (152 mm) from the centerline of the vehicle space and its lower corner at. or lower 
side aligned with. the end of the parking space length. 

< 

·.1.:1· van 
{• 8CCe$Sible 

F ==i accessible route F9 
--~-- c/earfloorspace ----..

,~~-- EVcharger----,,'.:::fi~~ 
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144"min 
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108 frin 
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118-812.10 Electric vehicle chargers. 
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118-812.10.1 GeneraL EV chargers shall comply with Section 118-812. 10. 

11B-812.10.2 Operable parts. Operable parts and charging cord storage shall complv with Section 
118-309. 

11B-812.10.3 Point-of-sale devices. Where provided. point-of-sale devices shall comply with 
Sections 118-707.2. 118-707.3. 118-707.7.2. and 118-707.9. 
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11B-812.10.4 Location. EV chargers shall be adjacent to. and within the projected width of the 
vehicle space being served. 

· Exceptions: 
1. EV charaers serving more than one EVCS shall be adjacent to. and within the combined 

proiected width of the vehicle spaces being served. 
2. For alterations at existing facilities where an accessible route or general circulation path is 

not provided adjacent to the head end of the vehicle space or access aisle. the EV 
charger mav· be located within the projected width of the access aisle 36 inches (914 mm) 
maximum from the head end of the space. 

3. · Where the Jong dimension of a vehicle space is parallel to the vehicular way, the EV 
charger shall be adjacent to. and 48 inches (1219 mm) maximum from the head end or 
foot end of the vehicle space or access aisle being served. 

ITEM 118.51.01-RELATED CODE AMENDMENT 

CHAPTER 2 - DEFINITIONS 
SECTION 202 - Definitions 

DRIVE-UP ELECTRIC VEHICLE.CHARGING STATION. An electric vehicle charging station in 
which use is limited to 30 minutes maximum and is provided at a location where the electric 
vehicle approaches in the forward direction. stops in the vehicle space. charges the vehicle. and 
proceeds forward to depart the vehicle space. The arrangement of a drive-up electric vehicle 
charger and its associated vehicle space is similar to a gasoline filling station island. 

ELECTRIC VEHICLE (EVJ. An automotive-type vehicle for on-road use. such as passenger 
automobiles. buses. trucks vans. neighborhood electric vehicles. electric motorcycles. and the 
like. primarily powered by an electric motor that draws current from a rechargeable storage 
batterv. fuel cell. photovoltaic array, or other source of electric current. Plug-in hybrid electric_ 
vehicles rPHEV> are considered electric vehicles. For the purpose of this code. off-road. se/f
propelled electric vehicles. such as industrial trucks. hoists. lifts. transports. golf carts. airline 
ground support equipment. tractors. boats. and the like. are not included. 

ELECTRIC VEHICLE (EV) CHARGER. Off-board charging equipment used to charge an electric 
vehicle. 

ELECTRIC VEHICLE CHARGING SPACE (EV Space). A space intended for charging electric 
vehicles. 

ELECTRIC VEHICLE CHARGING STATION (EVCSJ. One or more electric vehicle charging 
spaces served bv an electric vehicle charger or other charging equipment. Where a multiport 
electric vehicle charger can simultaneously charge more than one vehicle. the number of electric 
vehicle charging stations shall be considered equivalent to the number of electric vehicles that can 
be simultaneously charged. 

ELECTRIC VEHICLE CEVJ CONNECTOR. A device that. when electrically coupled (conductive or 
inductive) to an electric vehicle inlet, establishes an electrical connection to the electric vehicle for 
the purpose of power transfer and information exchange. This device is part of the electric vehicle 
coupler. 
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ITEM 118.51.02 - RELATED CODE AMENDMENT 
I 

CHAPTER 118 
DIVISION 1: APPLICATION AND ADMINISTRATION 

118-106.5 Defined terms . ... ':'.\ '-,!,·,: 

DRIVE-UP ELECTRIC VEHICLE CHARGING STATION 

ELECTRIC VEHICLE (EV) 

ELECTRIC VEHICLE fEVJ CHARGER 

ELECTRIC VEHICLE CHARGING SPACE (EV SPACE) 

ELECTRIC VEHICLE CHARGING STATION fEVCSJ 

ELECTRIC VEHICLE (EVJ CONNECTOR 

ITEM 118.51.03- RELATED CODE AMENDMENT 

CHAPTER 118 
DIVISION 2: SCOPING 

118-202 Existing buildings and facilities 

118-202.4 Path of travel requirements in alterations, additions and structural repairs. When 
alterations or additions are made to existing buildings or facilities, an accessible path of travel to 
the specific area of alteration or addition shall be provided. The primary accessible path of travel 
shall include: 

1. A primary entrance to the building or facility, 
2. Toilet and bathing facilities serving the area, 
3. Drinking fountains serving the area, 
4. Public telephones serving the area, and 
5. Signs. 

Exceptions: ... 

11. Alterations solely for the purpose of installing electric vehicle chaming stations 
(EVCSJ at facilities where vehicle fueling. recharging. parking or storage is a primarv 
function shall comply with Section 11 B-202.4 to the maximum extent feasible without 
exceeding 20 percent of the cost of the work directly associated with the installation of 
EVCS. 

Alterations solely for the purpose of installing EVCS at facilities where vehicle fueling, 
recharging, parking or storage is not a primarv function shall not be required to 
comply with Section 11 B-202.4. 

ITEM 118.51.04- RELATED CODE AMENDMENT 
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CHAPTER 118 
DIVISION 2: SCOPING 

118-208 Parking spaces 

118-208.1 General. Where parking spaces are provided, parking spaces shall be provided in 
accordance with Section 118-208. For the purposes of this section, electric vehicle charging 
stations are not parking spaces: see Section 11 B-228. 

Exception: ... 

ITEM 118.51.05- RELATED CODE AMENDMENT 

CHAPTER 118 
DIVISION 2: SCOPING 

118-228 Depositories, vending machines, change machines, mail boxes, arul fuel 
dispensers, and electric vehicle charging stations 

118-228.1 General. Where provided, at least one of each type of depository, vending machine, 
change machine, and fuel dispenser shall comply with Section 11 B-309. Electric vehicle charging 
stations shall comply with Section 11 B-228.3. 

Exception: Drive-up only depositories shall not be required to comply with Section 118-309. 

118-228.2 Mail boxes. Where mail boxes are provided ... 

118-228.3 Electric vehicle charging stations 

118-228.3.1 General. Where electric vehicle charging stations (EVCS) are provided. EVCS 
shall be provided in accordance with Section 11 B-228.3. 

118-228.3.1.1 Existing facilities. Where new EVCS are added to a facility with existing 
EVCS. the requirements of Section 11 B-812 shall apply only to the new EVCS installed. 
Alterations to existing EVCS shall comply with Section 11 B-228.3. 

118-228.3.1.2 Operable parts. Where EV chargers are provided. operable parts on all 
EV chargers shall comply with Secti0n 11 B-309.4. 

118-228.3.2 Minimum number. EVCS complying with Section 118-812 shall be provided in 
accordance with Section 11B-228.3. 2. Where EVCS are provided in more than one facility on 
a site, the number of EVCS complying with Section 11 B-228.3.2 provided on the site shall be 
calculated according to the number required for each facility, Where an EV charger can 
simultaneously charge more than one vehicle. the number of EV chargers provided shall be 
considered equivalent to the number of electric vehicles that can be simultaneously charged. 

Exceptions: 
1. EVCS not available to the general public and intended for use by a designated 

vehicle or driver shall not be required to comply with Section 11 B-228.3.2. 
Examples include, but are not limited to, EVCS serving public or private fleet 
vehicles and EVCS assigned to an employee. 
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2. In public housing facilities. EVCS intended for use bv an EV owner or operator at 
their residence shall not be required to complv with Section 118-228.3.2. 

11 B-228.3.2.1 Public use or common use EVCS. Where EVCS are provided for public 
use or common use. EVCS complying with Section 118-812 shall be provided in 
accordance with Table 118-228:3.2.1. Where new EVCS are installed in facilities with 
existing EVCS, the "Total Number of EVCS at a Facility'' in Table 118-228.3.2.1 shall 
include both existing and new EVCS. 

Exception: All drive-up EVCS shall comply with Section 118-812. 

TABLE 11 B-228.3.2.1 
ELECTRIC VEHICLE CHARGING STATIONS FOR 

PUBLIC USE AND COMMON USE 

TotalNumberofEVCS Minimum Number (J>y fi!Qel of EVCS Reguired to Come.Iv with Section 
at a Facility1 . 118-8121 

Van Standard Ambulatorv 
Accessible Accessible 

1to4 1 Q 0 
5to25 1 1 0 
26 to 50 1 1 1 
51 to 75 1 2 2 
76 to 100 1 ~ 3 

101 and over 1, plus 1 for each 300, 3, plus 1 for each 60, or 3, g/us 1 for each 50, or 
or fraction thereof. over fraction thereof. over fraction thereof, over 

100 100 100 
Notes: 

1. Where an EV charger can simultaneously charge more than one vehicle, the number of 
EVCS provided shall be considered equivalent to the number of electric vehicles that can 
be simultaneously charged. 

, ITEM 118.51.06- RELATED CODE AMENDMENT 

CHAPTER 11B 
DIVISION 3: BUILDING BLOCKS 

11 B-309 Operable parts 

11 B-309.1 General. Operable parts shall comply with Section 118-309. 

11 B-309.2 Clear floor space. A clear floor or ground space complying with Section 118~305 shall 
be provided. 

11 B-309.3 Height. Operable parts shall be placed within one or more of the reach ranges 
specified in Section 118-308. 

11 B-309.4 Operation. Operable parts shall be operable with one hand and shall not require tight 
grasping, pinching, or twisting of the wrist. The force required to activate operable parts shall be 5 
pounds (22.2 N) maximum. 
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Exception: Gas pump nozzles and electric vehicle connectors shall not be required to provide 
operable parts that have an activating force of 5 pounds (22.2 N) maximum. 
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CHAPTER 16 
STRUCTURAL DESIGN 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 16, from the 2013 CA Building Code into the 2016 CA Building Code. 

ITEM 16.00 
CHAPTER 16 - MATRIX ADOPTION TABLE 

ITEM 16.01 

Adopting Agency 
Adopt entire Chapter 
Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only.those Sections that are listed below 

1607.8.2 
Chapter I Section 

SECTION 1607 · 
LIVE LOADS 

DSA-AC 

x 

x 

1607.8 Loads on handrails, guards, grab bars, shower seats, dressing room bench seats and 
vehicle barriers . ... 

1607.8.2 Grab bars, shower seats and dressing room bench seats. Grab bars, shower seats and 
dressing room bench seat systems shall be designed to resist a single concentrated load of 250 
pounds (1.11 kN) applied in any direction at any point on the grab bar or seat so as to produce the 
maximum load effects. [DSA-AC] See Chapter 11A, Section 1127A.4, and Chapter 118, Sections 
118-609. 8, 11B-610.4 and 11B-903.6, for grab bars, shower seats and dressing room bench seats, as 
applicable. 
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CHAPTER 16A 
STRUCTURAL. DESIGN 

DSA-AC proposes to carry forward its adoption of existing California amendments in Chapter 16A, 
from the 2013 CA Building Code into the 2016 CA Building Code. 

ITEM 16A.OO 
CHAPTER 16A- MATRIX ADOPTION TABLE 

ITEM 16A.01 

Adopting Agency 
Adopt entire Chapter 
Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below 

1607A.8.2 
Chapter I Section 

SECTION 1607A 
LIVE LOADS 

DSA-AC 

x 

x 

1607A.8 Loads on handrails, guards, grab bars, shower seats, dressing room bench seats and 
vehicle barriers . ... 

1607A.8.2 Grab bars, shower seats and dressing room bench seats. Grab bars, shower seats 
and dressing room bench seat systems shall be designed to resist a single concentrated load of 250 
pounds (1.11 kN) applied in any direction at any point on the grab bar or seat so as to produce the 
maximum load effects. [DSA-AC] See Chapter 11A, Section 1127A.4, and Chapter 118, Sections 
118-609. 8, 118-610.4 and 118-903. 6, for grab bars, shower seats and dressing room bench seats, as 
applicable. 
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. CHAPTER30 
ELEVATORS AND CONVEYING SYSTEMS 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 30, from the 2013 CA Building Code into the 2016 CA Building Code, with 

· further amendment as indicated. 

ITEM 30.00 
CHAPTER 30- MATRIX ADOPTION TABLE 

ITEM 30.01 

Adopting Agency 
Adopt entire Chapter 
Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 

d001. 1 'NI E:*6e13tien 
3001.3 

SECTION 3001 
GENERAL 

DSA-AC 

x 

x 
x 

3001.1 Scope. This chapter governs the design, construction, installation, alteration and repair of 
elevators and conveying systems and their components. 

ExGeptien: fDSA A CJ Por aooessibilffy requirements forplatferm lifts and elevators, see California 
Code of Reg1:1latlens, Title B and Tit.le 24, Part 2, Seetlens 1124A, Seotfons 118 206. 6, 118 206. 7, 
118 407and118 410. 

3001.3 Accessibility. Passenger elevators amt platform (wheelchair) lifts required to be accessible or to 
serve as part of an accessible means of egress shall comply with Sections 1009 and 1109.7 ey Chapter 
11A or 118 sha!! eonform to Section 1009 and either Chapter 11 A for applications listed in Section 
108.2.1.2 regulated by the Department of Housing and Community Development or Chapter 118 for 
applications listed in Section 1. 9.1 regulated by the Division of the State. Architect.,.-Access Compliance. 
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CHAPTER31 
SPECIAL CONSTRUCTION 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 31, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM 31.00 
CHAPTER 31 ;__MATRIX ADOPTION TABLE 

Adopting Agency DSA-AC 

ITEM 31.01 

Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 

3104.2, Exe 2 

SECTION 3104 
PEDESTRIAN WALKWAYS AND TUNNELS 

x 

x 

3104.2 Separate structures. Buildings connected by pedestrian walkways or tunnels shall be considered 
to be separate structures. 

Exceptions: 
1. 
2. For purposes of calculating the number of Type B units required by Chapter 11, strnoturally 

connected buildings and buildings with multiple 'Nings shall be considered one structure. 
[DSA-AC] For purposes of accessibility in residential facilities as required by Chapter 11A 
and Chapter 11 B, structurally connected buildings, buildings connected by stairs, walkways, 
or roofs, and buildings with multiple wings shall be considered one structure. 
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.CHAPTER 31 B 
PUBLIC POOLS 

DSA~AC proposes to carry forward its adoption of existing California amendments in Chapter 31 B, 
from the 2013 CA Building Code into the 2016 CA Building Code, with further amendment.as 
indicated. 

ITEM 31B.OO 
CHAPTER 318- MATRIX ADOPTION TABLE 

ITEM 318.01 

Adopting, Agency 
Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 
3101 B (last garagragh onl~} 

3~ ~4BA wJ e*septieR 2 8Rly 

SECTION 31018 
SC9PE 

DSA-AC 

x 

x 
x 

The provisions of this chapter shall apply to the construction, installation, renovation, alteration, 
addition, relocation, replacement or use of any public pool and to its ancillary facilities, mechanical 
equipment and related piping. Public pools include those located in or designated as the following: 
commercial building, hotel, motel, resort, recreational vehicle or mobile home park, campground, 
apartment house, condominium, townhouse, homeowner association, club, community building or 
area, public or private school, health club or establishment, water park, swim school, medical 
facility, bed and breakfast, licensed day-care facility, recreation and park district and municipal 
pools. 

Note: Existing law limits application of building standards. Please see Health and Safety Code 
Sections 18938. 5 and 116050. 

[DSA~A CJ Refer to Chapter 11 B for accessibility provisions applicable to public accommodations, commercial 
buildings and public housing. 
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CHAPTER33 
SAFEGUARDS DURING CONSTRUCTION 

DSA-AC proposes to carry forward its adoption of specific model code provisions and California 
amendments in Chapter 33, from the 2013 CA Building Code into the 2016 CA Building Code, with 
further amendment as indicated. 

ITEM 33.00 
CHAPTER 33 - MATRIX ADOPTION TABLE 

ITEM 33.01 

Adopting Agency 
Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) -

Adopt only those Sections that are listed below 

3306.2 
Chapter I Section 

SECTION 3306 
PROTECTION OF PEDESTRIANS 

DSA-AC 

x 

x 

3306.2 Walkways. A walkway shall be provided for pedestrian travel in front of every construction and 
demolition site unless the applicable governing authority authorizes the sidewalk to be fehced or Closed. 
Walkways shall be of sufficient width to accommodate the pedestrian traffic, but in no case shall they be 
less than 4 feet (1219 mm) in width. Walkways shall be provided with a durable walking surface. 
Walkways shall be accessible in ciccordance with Chapter 11 Chapter 11A or 118 as applicable, and shall 
be designed to support all imposed loads and in no case shall the design live load be less than 150 
pounds per square foot (psf} (7.2 kN/m2). 
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CHAPTER35 
REFERENCED STANDARDS 

DSA-AC proposes to carry forward its adoption of specific model code provisions and existing 
California amendments in Chapter 35, from the 2013 CA Boiiding Code into the 2016 CA Building 
Code, with further amendment as indicated. 

ITEM35.00 
CHAPTER 35 - MATRIX ADOPTION TABLE 

Adopting Agency DSA-AC 
Adopt entire Chapter 

Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below x 

Chapter I Section 
ANm 
ANSIS3.4~ x 
ANSI ISQI G 2Q~ 2 x 

ASME 
ASME A17.1.-13 / CAS 844-2013 x 
ASME A 18.1-2008 x 

ASTM 
ASTM F1292-99 x 
ASTM F 1292-04 x 
ASTM F 1487-01 x 
ASTM F 1951-99 x 

BHMA 
BHMA A156.10-2011 x 
BHMA A156.19-2013 x 

NFPA 
NFPA 72-13 x 

ITEM 35.01 
CHAPTER35 

REFERENCED STANDARDS 
This chapter lists the standards that are referenced in various sections of this document. The standards 
are listed herein by the promulgating agency of the standard, the standard identification, the effective date 
and title, and the section or sections of this document that reference the standard. The application of the 
referenced standards shall be as specified in Chapter 1, Administration, Division 1, Sections 1.1.5 and 
1. 1. 7, and in Chapter 1, Administration, Division II, Section 102.4. 

ASME American Society of Mechanical Engineers 
Two Park Avenue 
New York, NY 10016-5990 
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Standard 
reference 
number 

ASME/A17.1-13 
CSA 644-2013 

A18.1-2008 

ASTM 

Standard 
reference 
number 

F 1292-99 

F 1292-04 

F 1487-01 

F 1951-99 

BHMA 

Standard 
reference 
number 

A 156.10-2011 

A 156.19-2013 

NFPA 

Title 

Referenced 
in code 

section number 

Safety Code for Elevators and Escalators ...................... 907 .3.3, 911.1.5, 1009.4, 
.................................................. 118-407.1, 118-407.1.1, 118-407.4.9, 118-408.1, 
............................................. 118-409.1, 118-411.1, 118-810.9, 1607.9.1, 3001.2, 
............................................... 3001.4, 3002.5, 3003.2, 3007.1, 3008.1.3, 3008.7.1 

Safety Standard for Platform Lifts and Stairway Chairlifts 
.........................................................................................•.. : ....... 44Q.B,.g, 118-410.1 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Title 

Standard Specification for Impact Attenuation of Surface Systems 

Referenced 
in code 

section number 

Under and Around Playground Equipment ...................................... 118-1008.2.6.2 

Standard Specification for Impact Attenuation of Surface Systems 
Under and Around Playground Equipment ...................................... 118-1008.2.6.2 

Standard Consumer Safety Performance Specification 
For Playground Equipment for Public Use ...................................... 202-USE ZONE 

Standard Specification for Determination of Accessibility 
Of Surface Systems Under and Around Playground Equipment ..... 118-1008.2. 6. 1 

Builders Hardware Manufacturers' Association 
355 Lexington Avenue, 17th Floor ' 
New York, NY 10017-6603 

Title 

Referenced 
in code 

section number 

Power Operated Pedestrian Doors ................. 118-404.2.9, 118-404.3, 1010.1.4.2 

Standard for Power Assist and Low Energy Operated Doors ................................. . 
.......................... 118-404.2.9, 118-404.3, 118-408.3.2.1, 118-409.3.1, 1010.1.4.2 

National Fire Protection Association 
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Standard 
reference 
number 

1 Batterymarch Park 
Quincy, MA 02169-7471 

Title 

Referenced 
in code 

section number 

72-13 National Fire Alarm Code, as amended* .............. 407.4.4.3, 407.4.4.5, 407.4.4.5.1 
.................................................. 901.6, 903.4.1", 904.3.5, 907.2, 907.2.6, 907.2.11, 
............... 907.2.13.2, 907.3, 907.3.3, 907.3.4, 907.5.2.1.2, 907.5.2.2, 907.5.2.2.5, 
.................. 907.5.2.3.5, 907.6, 907.6.1, 907.6.2, 907.6.6, 907.7, 907.7.1, 907.7.2, 
.......................................................... 907.2.9.3, 911.1.5, 2702.2.4, 3005.5, 3007.7 

*NFPA 72, As Amended by the State fire Marshal 

Notation 
Authority: Government Code Section 4450. 
References: Government Code Sections 4450 through 4461, 12955.1 ( c) and 14679; Health and Safety Code 

· Sections 18949.1, 19952 through 19959; and Vehicle Code Section 22511.8 .. 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT - STRUCTURAL SAFETY (DSA·SS AND DSA
SS/CC) 

REGARDING PROPOSED CHANGES TO 
CALIFORNIA BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2 

The Division of the State Architect (DSA) proposes to adopt the 2015 edition of the International Building 
Code (IBC 2015) of International Code Council for codification and effectiveness in the 2016 edition of the 
California Building Code as presented on the following pages, including any necessary amendments. 
DSA further proposes to: 

• Adopt new building standards that are not addressed by the 2015 model code proposed for adoption. 
• Adopt new necessary amendments to the 2015 model code proposed for adoption. 
• Relocate existing adopted and necessary amendments of the current model code into the format of 

the 2015 model code proposed for adoption. These amendments with editorial changes only are 
outside the rulemaking and are not subject to public comments. All amendments shown highlighted 
are existing and are not part of the rulemaking. 

LEGEND FOR FINAL EXPRESS TERMS (combination of 45-day and 15-day changes) 
1. For 45-day and .15-Day changes, existing California amendments or code language being 

modified appears in italics, with modified language underlined. 
2. For 45-da and 15-Da chan es re ealed text a ears in strikeout. 

Note: 
Following each chapter of the proposed regulations is a notation that cites specific statute(s) that 
authorizes the adoption of these regulations and statute that allows for regulations to clarify the subject 
matter being implemented, interpreted or made specific by the authority statute(s). 

EXPRESS TERMS 

CHAPTER 1 

SCOPE AND ADMINISTRATION 

Adopt and/or codify chapter as amended below: 

PROPOSED DSA-SS DSA-SS/CC 
ADOPTION 

Adopt entire chapter 
without amendments 

Adopt entire chapter 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 
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with amendments listed 
below 

Adopt only those 
sections listed below 

Division I 

1.1 

1.9.2 

1.9.2.1 

~.9.2AA 

~.9.2A.2 

~.9.2A.3 

1.9.2.2 

~.9.2.2A 

~.9.2.2.2 

~.9.2.2.3 

~ .9.2.2.4 

~ 

Division II 

102.1 

102.2-102.4 

102.4.1 

102.4.3 

102.4.4 

102.5 

104.9 

104.10 

104.11 

106.1 

106.1.1 
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1.1.1 Title. 

SECT/ON1.1 

GENERAL 

These regulations shall be known as the California Building Code, may be cited as such and will be 
referred to herein as "this code." The California Building Code is Part 2 of twelve parts of the official 
compilation and publication of the adoption, amendment and repeal of building regulations to the 
California Code of Regulations, Title 24, a/so referred to as the California Building Standards Code. This 
part incorporates by adoption the 2012 International Building Code of the International Code Council with 
necessary California amendments. 

1.1.2 Purpose. 
The purpose of this code is to establish the minimum requirements to safeguard the public health, safety 
and general welfare through structural strength, means of egress facilities, stability, access to persons 
with disabilities, sanitation, adequate lighting and ventilation and energy conservation; safety to life and 

.. ·. property from fire and other hazards attributed to the built environment; and to provide safety to fire 
fighters and emergency responders during emergency operations. 

1.1.3 Scope. 
The provisions of this code shall apply to the construction, alteration, movement, enlargement, 
replacement, repair, equipmeht, use and occupancy, location, maintenance, removal and demolition of 
every building or structure or any appurtenances connected or attached to such buildings or structures 
throughout the State of California. 

1.1.3.1 Nonstate-regulated buildings, structures and applications. 
Except as modified by local ordinance pursuant to Section 1. 1. 8, the following standards in the 
California Code of Regulations, Title 24, Parts 2, 2. 5, 3, 4, 5, 6, 9, 10 and 11 shall apply to all 
occupancies and applications not regulated, by a state agency. 

1.1.3.2 State-regulated buildings, structures and applications. 
The model code, state amendments to the model code, and/or state amendments where there are no 
relevant model code provisions shall apply to the following buildings, structures, and applications 
regulated by state agencies as specified in Sections 1.2 through 1.14, except where modified by local 
ordinance pursuant to Section 1. 1. 8. When adopted by a state agency, the provisions of this code 
shall be enfqrced by the appropriate enforcing agency, but only to the extent of authority granted to 
such agency by the state legislature. · 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State 
University, and to the extent permitted by California laws, buildings designed and constructed 
by the Regents of the University of California, and regulated by the Building Standards 
Commission. See Section 1.2 for additional scope provisions. 

2. Local detention facilities regulated by the Corrections Standards Authority. See Section 1.3 
for additional scope provisions. · 

3. Barbering, cosmetology or electrolysis establishments, acupuncture offices, pharmacies, 
veterinary facilities and structural pest control locations regulated by the Department of 
Consumer Affairs. See Section 1.4 for additional scope provisions. 

4. Energy efficiency standards regulated by the California Energy Commission. See Section 1.5 
for additional scope provisions. 
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5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. 
See Section 1. 6 for additional scope provisions. 

6. Organized camps, laboratory animal quarters, public swimming pools, radiation protection, 
commissaries serving mobile food preparation vehicles and wild animal quarantine facilities 
regulated by the Department of Public Health. See Section 1. 7 for additional scope 
provisions. 

7. Hotels, motels, lodging houses, apartment houses, dwellings, dormitories, condominiums, 
shelters for homeless persons, congregate residences, employee housing, factory-built 
housing and other types of dwellings containing sleeping accommodations with or without 
common toilets or cooking facilities. See Section 1. 8. 2. 1. 1 for additional scope provisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed 
covered multifamily dwellings, new common use spaces serving existing covered multifamily 
dwellings, additions to existing buildings where the addition alone meets the definition of 
"COVERED MULTIFAMILY DWELLING," and common- use spaces serving covered 
multifamily dwellings, which are regulated by the Department of Rousing and Community 
Development. See Section 1. 8. 2. 1. 2 for additional scope provisions. 

9. Permanent buildings and permanent accessory buildings or structures constructed within 
mobile-home parks and special occupancy parks regulated by the Department of Housing 
and Community Development. See Section 1.8.2.1.3 for additional scope provisions. 

10. Accommodations for persons with disabilities regulated by the Division of the State Architect. 
See Section 1. 9. 1 for additional scope provisions. 

11. Public elementary and secondary schools, community college buildings and state-owned or 
state-leased essential service buildings regulated by the Division of the State Architect. See 
Section 1. 9. 2 for additional scope provisions. 

12. Qualified historical buildings and structures and their associated sites regulated by the State 
Historical Building Safety Board with the Division of the State Architect. See Section 1.9.3 for 
additional scope provisions. 

13. General acute care hospitals, acute psychiatric hospitals, skilled nursing and/or intermediate 
care facilities, clinics licensed by the Department of Public Health and correctional treatment 
centers regulated by the Office of Statewide Health Planning and Development. See Section 
1.10 for additional scope provisions. 

14. Applications regulated by the Office of the State Fire Marshal include, but are not limited to, 
the following in accordance with Section 1.11: 

14. 1. Buildings or structures used or intended for use as an: 
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2. Mental hospital, hospital, home for the elderly, children's nursery, children's 
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amusement, entertainment, instruction, deliberation, worship, drinking or dining, 
awaiting transportation, or education 

4. Small family day-care homes, large family day-care homes, residential facilities 
and residential facilities for the elderly, residential care facilities 

5. State institutions or other state-owned or state- occupied buildings 

6. High rise structures 

7. Motion picture production ,studios 

8. Organized camps 

9~ Residential structures 

14.2. Tents, awnings or other fabric enclosures used in connection with any occupancy 

14.3. Fire alarm devices, equipment and systems in connection with any occupancy 

14.4. Hazardous materials, flammable and combustible liquids 

14.5. Public school automatic fire detection, alarm and sprinkler systems 

14. 6. Wild/and-urban interface fire areas 

15. Public libraries constructed and renovated using funds from the California Library 
Construction and Renovation Bond Act of 1988 and regulated by the State Librarian. See 
Section 1.12 for additional scope provisions. 

16. Graywater systems regulated by the Department of Water Resources. See Section 1. 13 for 
additional scope provisions. 

17. For applications listed in Section 1.9.1 regulated by the Division of the State Architect
Access Compliance, outdoor environments and uses shall be classified according to 
accessibility uses described in Chapters 11 B. 

18. Marine Oil Terminals regulated by the California State Lands Commission. See Section 1.14 
for additional scope provisions. 

1.1.4 Appendices. 
Provisions contained in the appendices o_f this code shall not apply unless specifically adopted by a state 
agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 
et. seq. for Building Standards Law, Health and Safety Code Section 17950 for State Housing Law and 
Health and Safety Code Section 13869. 7 for Fire Protection Districts. See Section 1. 1. 8 of this code. 

1.1.5 Referenced codes.· 
The codes, standards and publications adopted and set forth in this code, including other codes, 
standards and publications referred to therein are, by title and date of publication, hereby adopted as 
standard reference documents of this code. When this code does not specifically cover any subject 
related to building design and construction, recognized architectural or engineering practices shall be 
employed. The National Fire Codes, standards, and the Fire Protection Handbook of the National Fire 
Protection Association are permitted to be used as authoritative guides in determining recognized fire 
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. prevention engineering practices. 

1.1.6 Nonbuilding standards, orders and regulations. 
Requirements contained in the California Building Code, or in any other referenced standard, code or 
document, which are not building standards as defined in Health and Safety Code Section 18909, shall 
not be construed as part of the provisions of this code. For non building standards, orders and regulations, 
see other titles of the California Code of Regulations. 

1.1.7 Order of precedence and use. 

1.1. 7.1 Differences. 
Jn the event of any differences between these building standards and the standard reference 
documents, the text of these building standards shall govern. 

1.1.7.2 Specific provisions. 
Where a specific provision varies from a general provision, the specific provision shall apply. 

1.1.7.3 Conflicts. 
When the requirements of this code conflict with the requirements of any other part of the California 
Building Standards Code, Title 24, the most restrictive requirements shall prevail. 

1.1.8 City, county, or city and county amendments, additions or deletions. 
The provisions of this code do not limit the authority of city, county, or city and county governments to 
establish more restrictive and reasonably necessary differences to the provisions contained in this code· 
pursuant to complying with Section 1. 1. 8. 1. The effective date of amendments, additions or deletions to 
this code by a city, county, or city and county filed pursuant to Section 1.1. 8.1 shall be the date filed. 
However, in no case shall the amendments additions or deletions to this code be effective any sooner 
than the effective date of this code. 

Local modifications shall comply with Health and Safety Code Section 18941.5 for Building Standards 
Law, Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 
13869. 7 for Fire Protection Districts . 

. 1.1.8.1 Findings and filings. 

1. The city, county, or city and county shall make express findings for each amendment, 
addition or deletion based upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced 
masonry buildings. 

2. The city, county, or city and county shall file the amendments, additions or deletions 
expressly marked and identified as to the applicable findings. Cities, counties, cities and 
counties, and fire departments shall file the amendments, additions or deletions, and the 
findings with the California Building Standards Commission at 2525. Natomas Park Drive, 
Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county or city 
and county and filed with the California Department of Housing and Community 
Development, Division of Codes and Standards, P. 0. Box 1407, Sacramento, CA 95812-
1407 or 1800 3rd Street, Room 260, Sacramento, . CA 95811. 
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1.1.9 Effective date of this code. 
Only those standards approved by the California Building Standards Commission that are effective at the 
time an application for building permit is submitted shall apply to the plans and specifications for, and to 
the construction performed under, that permit. For the effective dates of the provisions contained in this 
code, see the History Note page of this code. 

1.1.10 Availability of codes. 
At least one complete copy each of Titles 8, 19, 20, 24 and 25 with all revisions shall be maintained in the 
office of the building official responsible for the administration and enforcement of this code. Each state 
department concerned and each city, county, or city and county shall have an up-to-date copy of the code 
available for public inspection. 'See Health and Safety Code Section 18942(d)(1) and (2). 

1.1.11 Format. 
This part fundamentally adopts the International Building Code by reference on a chapter-by-chapter 

, basis. When a specific chapter of the International Building Code is not printed in the code and is marked 
"''Reserved': such chapter of the International Building Code is not adopted as a portion of this code. 
When a specific chapter of the International Building Code is marked "Not adopted by the State of 
California" but appears in the code, it may be available for adoption by local ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which 
chapter or sections within a chapter are applicable to buildings under the authority of a specific state 
agency, but they are not to be considered regulatory. 

1.1.12 Validity. 
If any chapter, section, subsection, sentence, clause or phrase of this code is for any reason held to be 
unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by statutes or 
otherwise inoperative, such decision shall not affect the validity of the remaining portion of this code. 

1.9.2 Division of the State Architect-Structural Safety. 

1.9.2.1 DSA-SS Division of the State Architect-Structural Safety. 

Application-Public elementary and secondary school~, community colleges and state-owned or 
state-leased essential services buildings. , 

Enforcing agency-The Division of the State Architect- Structural Safety (DSA-SS) has been 
delegated the responsibility and authority by the Department of General Services to review and 
approve the design and observe the construction of public elementary and secondary schools, 
community colleges and state-owned or state-leased essential services buildings. 

Authority cited-Education Code Sections 1.7310 and 81142 and Health and Safety Code· 
Section 16022. 

Reference-Education Code Sections 17280 through 17317, and 81130 through 81147 and 
Health and Safety Code Sections 16000 through 16023. 

1.9.2.1.1 Applicable administrative standards. 
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1. Title 24, Part 1, California (;ode of Regulations: 

1.1. Sections 4-301 through +355, Group 1, Chapter 4, for p'ublic elementary and 
secondary schools and community colleges. 

1.2. Sections ~201 through 4-249, Chapter 4, for state-owned or state-leased essential 
setvices buildings. 

2. Title 24, Part 2, California Code of Regulations: [applies to public elementary and 
secondary schools, community colleges and state-owned or state-leased essential 
setvices building(s)]: 

2.1. Sections 1.1and1.9.2.1 of Chapter 1, Division I. 

2.2. Sections 102.1, 102.2, 102.3, 102.4, 102.5, 104.9, 104.10,,. 104.11and106.1 of 
Chapter 1, Division II. 

1.9.2. 1.2 Applicable building standards. 
California Building Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 1Q. 11 and 12, California Code 
of Regulations, for school buildings, community colleges and state-owned or state-leased 
essential setvice buildings. 

· The provisions of Title 24, Part 2, as adopted and amended by the Division of the State 
Architect-Structural Safety, shall apply to the applications listed in Section 1.9.2.1. 

The Division of the State Architect-Structural Safety adopts the following building standards 
in Title 24, Part 2: 

Chapters 2 through 10, 12, 14, 15, 16A, 17A, 18A, 19A, 20, 21A, 22A, 23, 24, 25, 26, 30, 31, 
32, 33, .u,. and 35, and Appenoo J. 

1.9.2.1.3 Amendments. 
Division of the State Architect-Structural Safety amendments in this code appear preceded with 
the acronym [DSA-SS]. 

Exceptions: 

' ' 

1. Chapters 16A, 17A, 18A, 19A, 21A, and 22A-Amendments appearing in these 
chapters without an acronym have been co.-adopted by DSA-SS and OSHPD. 

2. Chapter 34, Seotions 3417 3423 DSA SS adopts these seotions Vlftho1:1t the /J8e of. 
the DSA SS aoronym. 

1.9.2.1.4 Reference to other chapters. 
Where reference is made within this code to sections in Chapters 16, 17, 18, 19, 21, and 22, the 
respective sections in Chapters 16A, 17A, 18A, 19A, 21A, and 22A shall apply instead. 

1.9.2.2 DSA-SS!CC Division of the State Architect-Structural Safety/Community Colleges 

Application-Community Colleges. The Division of the State Architect has been delegated the 
authority by the Department of General Setvices to promulgate alternate building standards for 
application to community colleges, which a community college may elect to use in lieu of 
standards promulgated by DSA-SS in accordance with Section 1.9.2.1. 
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Enforcing agency-Division of the State Architect-Structural Safety/Community Colleges (DSA
SSICC) 

The Division of the State Architect has been delegated the authority by the Department of 
General Services to review and approve the design and oversee construction of community 
colleges. electing to use the alternative building standards as provided in this section. 

Authority cited-Education Code Sectiori 81053. 

Referenc~Education Code Sections 81052, 81053, and 81130 through 81147. 

1.9 .. 2.2.1 Applicable administrative standards. 

1. Title 24, Part 1, California Code of Regulations: 

1.1. Sections 4-30.1through4-355, Group 1, Chapter4. 

2. Title 24, Part 2, California Code of Regulations: 

2.1. Sections 1.1and1.9.2 of Chapter 1, Division I. 

2.2. Sections 102.1, 102.2, 102.3, 102.4, 102.5, 104.9, 104.10, 104.11, and 106.1 of 
Chapter 1, Division II. 

1.9.2.2.2 Applicable building standards. 
California Building Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 1Q. 11,.and 12, California Code 
of Regulations. 

The Division of the State Architect-Structural Safety/Community Colleges [DSA-SSICC] 
adopts the following building standards in Title 24, Part 2: 

Chapters 2 through 10, 12, 14, 15, 16, 17A, 1BA, 19, 20, 21, 22, 23, 24, 25, 26, 30, 31, 32, 
33, U, and 35, aRd Appem:Jfx J. 

1.9.2.2.3 Amendments. 
Division of the State Architect-Structural Safety/Community Colleges amendments in this code 
appear preceded with the acronym [DSA-SS!CC}. 

Exceptions: 

1. Chapters 17 A, and 1 BA-Amendments appearing in these chapters without an 
acronym have been co-adopted by DSA-SS, DSASS/CC, and OSHPD. 

2. Chapter34, SeotioRs 3417 3423 DSA SS/CC adopts these seotiORs witho1:1t the f;JSO 

of the DSA SS/CC aoroRym. 

1.9.2.2.4 Reference to other chapters. 
Where reference is made within this code to sections in Chapters 17 and 18, the respective 
sections in Chapters 17A aild 1BA shall apply instead. 
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DIVISION II 

SCOPE AND ADMINISTRATION 

SECTION 102 

APPLICABILITY 

[A] 102.4 Referenced codes and standards. The codes and standards referenced in-this code shall be 

considered part of the requirements of this code to the prescribed extent of each such reference and as 

further regulated in Sections 102.4.1and102.4.2 through 102.4.4. 

102.4.3 Code References. [DSA-SS & DSA-SS/CC] All reference to International Codes or other 

similar codes in referenced standards shall be replaced by equivalent provisions in the California 

Building Standards Codes. 

102.4.4 Reference in Standards. [DSA-SS & DSA-SS/CC] All references listed in reference 

standards shall be replaced by referenced standards listed in Chapter 35 of this code, where 

applicable, and shall include all amendments to the reference standards in this code. 

SECTION 104 

DUTIES AND POWERS OF BUILDING OFFICIAL 

[A] 104.11 Alternative materials, design and methods of construction and equipment. The 

provisions of this code are not intended to prevent the installation of any material or to prohibit any design 

or method of construction not specifically prescribed by this code, provided that any such alternative has 

been approved. An alternative material, design or method of construction shall be approved where the 

building official finds that the proposed design is satisfactory and complies with the intent of the provisions 

of this code, and that the material, method or work offered is, for the purpose intended, not less than the 

equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and 

safety. Where the alternative material, design or method of construction is not approved, the building 

official shall respond in writing, stating the reasons why the alternative was not approved. [DSA-SS & 
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DSA-88/CC] Alternative system shall satisfy ASCE 7 Section 1.3, unless more restrictive requirements 

are established by this code for an equivalent system. 

[DSA-SS & DSA-SS/CCJ Alternative systems shall also satisfy the California Administrative Code, 

Section 4-304. 

SECTION 106 

FLOOR AND ROOF DESIGN LOADS 

[A] 106.1 Live loads posted. In commercial, institutional or industrial buildings, for each floor or portion 

thereof designed for live loads exceeding 50 psf (2.40 kN/m2}, such design live loads shall be 

conspicuously posted by the owner or owner's authorized agent in that part of each story in which they 

apply, using durable signs. It shall be unlawful to remove or deface such notices. 

106.1.1 Snow Load Posting. [DSA-SS & DSA-SS/CC] Snow loads used in design shall be posted 

as for live loads. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: E~ucation Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER2 

DEFINITIONS 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 
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Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections listed 
below 

Active Equipment/Component 

Aggroved Agency 

l;;)ia~l:!ra9m, Ri9iEI 

Enforcement Agent 

Next Generation Attenuation 
(NGA) 

Retrofit 

Rugged Equipment 

Significant Loss of Function 

Torgue-controlled gost-installed 
anchor 

x x 

x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 

SECTION 202 

DEFINITIONS 

ACTIVE EQUIPMENT/COMPONENT. [DSA-SS, DSA-SS!CC] Equipment/Component containing moving 

or rotating parts, .electrical parts such as switches er relays, or other internal components that are 

sensitive to earthquake forces and critical to the function of the equipment. 

[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in 
conducting tests or furnishing inspection services, where such agency has been approved by the building 
official. · 

CDSA-SS, DSA-SS/CCT This term is synonymous with "laboratory of record" as referenced in 

Section 4-335 of the California Administrative Code. 
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Diaphragm, rigid. [DSA SS, DSA SS/CC ] A diaphragm is rigid for the purpose of distribution of story 

shear and torsional moment ll'lhere so lnd.ioated in Seotfon 12.3.1 ofASCE 7. 

ENFORCEMENT AGENT. [DSA.:.ss, DSA-SS/CC] That individual within the agency or organization 

charged with responsibility for agency or organization compliance with the requirements of this Code. 

Used interchangeably with Building Official and Code Official. 

N°ExT GENERA T/ON A TTENUA T/ON (NGA). [DSA-SS, DSA-SS/CC] Attenuation relations used for the 

2008 United States Geological Survey (USGS) seismic hazards maps (for the Western United States) or 

their equivalent as determined by the enforcement agency. 

RETROFIT. [DSA-SS, DSA-SS!CC] The construction of any new element or system, or the alteration of 

any existing element or system required to bring an existing building, or portion thereof, conforming to 

earlier code requirements, into conformance with standards of the currently effectivf; California Building 

Standards Code. 

RUGGED EQUIPMENT. [DSA-SS, DSA-SS/CC] Rugged equipment refers to ·an ampleness of 

construction that gives such equipment the ability to survive earthquake strong motions without significant 

Joss of function. 

SIGN/FANT LOSS OF FUNCT/ON. [DSA-SS, DSA-SS/CCJ Significant Joss of function for equipment or 

components means the equipment or component cannot be restored to its original function by competent 

technicians after a design earthquake because the equipment or component require parts that are not 

normally stocked by the owner or not readily available. 

TORQUE-CONTROLLED POST-INSTALLED ANCHOR. CDSA-SS, DSA-SS!CCl A posMnstalled anchor 
that is set bv the expansion of one or more sleeves or other elements against the sides of the drilled hole 
through the application of torque, which pulls the cone(s) into the expansion s/eeve(s); after setting, 
tensile loading can cause additional expansion (follow-up expansion). 

Notatipn for [DSA..SS] 
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Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER3 
USE AND OCCUPANCY CLASSIFICATION 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 4- SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
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Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 5 - GENERAL BUILDING HEIGHTS AND AREAS 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 6 - TYPES OF CONSTRUCTION 

Adopt and/ or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter l 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. · 
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Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 7 - FIRE AND SMOKE PROTECTION FEATURES 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §~6022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CCJ 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 8 - INTERIOR FINISHES 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] . 
·Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
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Authority: Education Code§ 81053. . 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 9 - FIRE PROTECTION SYSTEMS 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

.. Notation for (DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: ~ducation Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code §§ 81052, 81053, and 81130 through 8114 7. 

CHAPTER 10 - MEANS OF EGRESS 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§ 16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 8105.3. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 
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CHAPTER 12 - INTERIOR ENVIRONMENT 

Adopt and/or codify entire chapter as amended below: 

PROPOSED DSA-SS DSA- Comments 
ADOPTION SS/CC 

Adopt entire chapter x x 
Adopt entire chapter 

with amendments listed 
below 

Adopt only those 
sections listed below 

Notation for [DSA...SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA...SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER14 

EXTERIOR WALLS 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION DSA-
SS 

Adopt entire chapter without 
amend merits 

Adopt entire chapter with x 
amendments listed below 

Adopt only those sections 
listed below 

1405.1.1 x 
44W 1411 x 
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SECTION 1405 

INSTALLATION OF WALL COVERINGS 

1405.1.1 Additional requirements. [DSAwSS & DSAwSS!CC] In addition to the requirements of 

Sections 1405. 6, 1405. 7, 1405. 8, 1405. 9, and 1405. 10, the instaflation of anchored or adhered 

veneer shaff comply with applicable provisions of Section 4440 1411. 

SECTION 4MO 1411 [DSAwSS & DSAwSS/CC] 

ADDITIONAL REQUIREMENTS FOR ANCHORED AND ADHERED VENEER. 

1411.11410.1 General. In no case shall veneer be considered as part of the backing in computing 

strength or deffecUon nor shall it be considered a part of the required thickness of the backing. 

Veneer shall be anchored in a manner which wifl not allow relative movement between the veneer and 

the wall. 

Anchored or adhered veneer shall not be used on overhead horizontal surfaces. 

1411.21410.2Adhered veneer. Units of tile, masonry, stone orterra cotta which exceed 518 inch (16 

mm) in thickness shafl be applied as for anchored veneer where used over exit ways or more than 20 feet 

(6096 mm) in height above adjacent ground elevation. 

1411.2.11410.2.1 Bond strength and tests. Veneer shall develop a bond to the backing in 

accordance with TMS 402, Section~ 12.3.2.4. 

Not less than two shear tests shafl be performed for the adhered veneer between the units and the 

supporting element. At least one shear test shall be performed at each building for each 5,000 square 

feet ( 465 m2
) of floor area or fraction thereof. 

Notation for [DSAwSS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. · 
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Notation for [DSA-SSICC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER15 

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION DSA-SS DSA-
SS/CC 

Adopt entire chapter 

Adopt entire chapter with amendments x x 
listed below 

Adopt only those sections listed below 

1507.3.10 x x 
1507.7.8 x x 

15(;}9."l-A 1510.7.1 Exception x x 
.:f-e.:1.2.-1513 x x 

SECTION 1507 

REQUIREMENTS FOR ROOF COVERINGS 

Comments 

1507.3.10 Additional requirements. [DSA-SS & DSA-SS/CC] In addition to the requirements of 

· 1507. 3. 6 and 1507. 3. 7, the installation of clay and concrete tile roof coverings shall comply with 

seismic anchorage provisions of Section 1513. ~ 

1507.7.8 Additional requirements. [DSA-SS & DSA-SSICC] In addition to the requirements of 

Sectiono-1507. 7. 5, the installation of slate shingle roof coverings shall comply with the requirements 

of Section§. 1507.3. 6 and 1507. 3. 7, and the seismic anchorage provisions of Section :f..a::/.21513. 
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1509.7.11510.7.1 Wind resistance. Rooftop-mounted photovoltaic panels and modules shall be 

designed for component and cladding wind loads in accordance with Chapter 16 using an 

effective wind area based on. the dimensions of a single unit frame. 

Exception: [DSA-SS, DSA-SS/CC] The effective wind area shall be in accordance with 

Chapter 16 and ASCE 7 Section 26.2. 

SECTION 1513 4M2 [DSA-SS & DSA~SS/CC] 

SEISMIC ANCHORAGE OF SLATE SHINGLE, CLAY 

AND CONCRETE TILE ROOF COVERINGS 

"' · 1513.11512.1 Fasteners. Nails shall be long enough to penetrate into the sheathing 314 inch (19 mm) . 

. Where sheathing is less thari 314 inch (19 mm) in thickness, nails shall be driven into supports, unless 

nails with ring shanks are used. 

All fasteners shall be corrosion resistant and fabricated of copper, stainless steel, or brass, or shall have 

a hot dipped galvanized coating not less than 1. O ounce of zinc per square foot (305 gmlm2
). 

Nails for slate shingles and clay or concrete tile shall be copper, brass or stainless steel with gage and 

length per common ferrous nails. 

1.§fil :JM-2..2 Wire. Wire for attaching slate shingles and clay or concrete tile shall be copper, brass or 

stainless steel capable of supporting four times the weight of tile. 

Wire supporting a single tile or shingle shall not be smaller than 1116 inch (1. 6 mm) in diameter. 

Continuous wire ties supporting more than one tile shall not be smaller than 0.084 inch (2 mm) in 

diameter. 

1513.3 4-54-2-.3 Metal strips. Metal strips for attaching slate shingles and clay or concrete tile shall be 

copper, brass or stainless steel capable of supporting four times the weight of tile. 

~ 1512.4 Clay or concrete tiles. Clay or concrete tile shall be installed in accordance with Table 

1507.3.7 and as described herein. 

1. On wood roofs or roofs of other material to which wood strips are secured, evety cover or top tile 

when fastened with nails shall be nailed directly into 1-114 inches (32 mm) sound grain soft wood 

strips of sufficient height to support the tile. 
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Pan or bottom tiles shall be nailed cJirectly to the roof sheathing or to wood strips. Wood strips 

shall be secured to the roof by nails spaced not over 12 inches (305 mm) apart. 

2. On concrete roofs, wires shall be secured in place by wire loops embedded into the concrete not 

less than 2 inches (51 mm). The wire loops shall be spaced not more than 36 inches (914 mm) 

on center parallel to the eaves, and spaced vertically to allow for the minimum 3 inches (76 mm) 

lapping of the tile: 

3. Where continuous ties of twisted wire, interlocking wires or metal strips extending from the ridge 

to eave are used to attach tile, the ties shall be attached to the roof construction at the ridge, 

eave, and at intervals not exceeding 10 feet 0 inch (3048 mm) on center. The ties within 2 feet Q 

inch (610 mm) of the rake shall be attached at intervals of 5 feet 0 inch (1524 mm). 

Attachment for continuous ties shall be nails, screws, staples or approved clips of the same 

material as the ties and shall not be subjected to withdrawal forces. Attachments for continuous 

ties shall have an allowable working stress shear resistance of not less than twice the dead 

weight of the tile tributary to the attachment, but not less than 300 pounds (136 kg). 

4. Tile with projecting anchor lugs at the bottom of the tiles shall be held in position by means of 1-

inch by 2-inch (25mm by 51 mm) wood stripping nailed to the roof sheathing over the underlay. 

5. Clay or concrete tile on roofs with slopes exceeding 24 units vertical in 12 units horizontal (200 

percent slope) shall be attached as required for veneer in Chapter 14. The nose of all tiles shall 

be securely fastened. 

6. Clay or concrete tile shall have a minimum of two fasteners per tile. Tiles that are 8 inches (203 

mm) in width or less are permitted to be fastened at the center of the head with one fastener per 

tile. 

7. Interlocking clay or concrete tile shall have a minimum of one nail near center of head or two wire 

ties per tile. 

1513.51612.6 State shingles. Slate shingles on roofs with slopes exceeding 24.units vertical in 12 units 

horizontal (200 percent slope) shall be attached as required for veneer in accordance with Chapter 14. 
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Notation for [DSA-SS] . 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000through16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER16 

STRUCTURAL DESIGN 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

1601.1.1 

1601.1.2 

1601.1.3 

1601.1.4 

1601.2 

~ 

1616 

DSA-SS 

. -

SECTION 1601 
GENERAL 

DSA-
SS/CC 

x 

x 
x 
x 
x 
x 
X: 

x 

Comments 

'. 

1601.1 Scope. The provisions of this chapter shall govern the structural design of buildings, structures 
and portions thereof regulated by this code. 

1601.1.1 Application. [DSA-SS/CC] The scppe of application of Chapter 16 is as follows: 
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Community co/leg~ buildings regulated by the Division of the State Architect-
Structural Safety/Community Colleges (DSA-SS!CC), as listed in Section 1.9.2.2. 

1601.1.2 Identification of amendments. [DSA-SS!CC] 
Division of the State Architect-Structural Safety/Community Colleges (DSA-SS/CC) amendments 
appear in this chapter preceded with the appropriate acronym, as follows: 

Division of the State Architect - Structural Safety/Community Colleges: [DSA
SSICC] - For community college buildings listed in Section 1.9.2.2 

1601.1.3 Reference to other chapters. [DSA-SS!CC] 
Where reference within this chapter is made to sections in Chapters 17 and 18, the provisions in 
Chapters 17 A and 1 BA respectively shall apply instead. 

1601.1.4 Amendments. [DSA-SS!CC] See Section 1616 for additional requirements. 

1601.2 Enforcement agency approval. [DSA-SS!CC] In addition to requirements of the 
California Administrative Code and the California Building Code, any aspect of project design, 
construction, quality assurance or quality control programs for which this code requires approval 
by the Registered ti Qesign p Erofessional (RDP). are also subject to approval by the 
enforcement agency. 

SECTION 1616 
ADDITIONAL REQUIREMENTS FOR COMMUNITY COLLEGES [DSA-SS/CC) 

1616.1 Construction documents. 

1616.1.1 Additional requirements for construction documents are included in Sections 4-21 O and 
4-317 of the California Administrative Code (Part 1, Title 24, C.C.R). 

1616.1.2 Connections. Connections that resist design seismic forces shall be designed and 
detailed on the design drawings. 

1616.1.3 Construction procedures. Where unusual erection or construction procedures are 
considered essential by the project structural engineer or architect in order to accomplish the 
intent of the design or influence the construction tlesigR, such procedure shall be indicated on the 
plans or in the specifications. · 

1616.2 General design requirements. 

1616.2.1 Lateral load deflections. 

1616.2.1.1 Horizontal diaphragms. The maximum span-wif#l:I depth ratio for any roof or 
floor diaphragm consisting of steel and composite steel slab decking or concrete shall be 
based on not exoeed those gi•1en in Table 4.2. 4 of AF & PA SDPlll/S for W-Ood sheathed 
dlaphragms. Por other diaphragms, test data and design calculations acceptable to the 
enforcement agency shall be submitted and apf)roved for span width ratios. 

Final Express Terms 
Part 2 • 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 24 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1616.2.1.2 Veneers. The d~flection shall not exceed 11600 for veneered walls, anchored 
veneers and adhered veneers over 1 inch (25 mm) thick, including the mortar backing. 

1616.2.1.3 Risk Category of buildings and other structures. Risk Category IV 
includes structures as defined in the California Administrative Code, Section 4-207 and 
all structures required for their continuous operation or access/egress. 

1616.2 .. 1.4 Analvsis. Structural analvsis shall explicitly include consideration of stiffness 
of diaphragm in accordance with ASCE 7 Section 12.3.1. A diaphragm is rigid for the 
purpose of distribution of storv shear and torsional moment where so indicated in Section 
12.3.1 of ASCE 7. 

· 1616.2.2 Structural walls. For anchorage of concrete or masonry walls to roof and floor 
diaphragms, the out-of plane strength design force shall not be Jess than 280 /bilinear ft (4.09 
kN/m) of wall. 

·~ 1616.3 Load combinations. 

1616.3.1 Stability. When checking stability under the provisions of Section 1605. 1. 1 using 
allowable stress design, the factor of safety for soil bearing· values shall not be Jess than the 
overstrength factor of the structures supported. 

1616.4 Roof dead loads. The design dead load shaft provide for the weight of at least one addiUona/ roof 
covering in addition to other applicable loadings if the new roof covering is permitted to be applied over 
the original roofing without its removal, in accordance with Section 1511. 4GW. 

1616.5 Live loads. 

1616.5.1 Modifications· to Table 1607.1. 

1616.5.1.1 Item 4. Assembly areas. The following minimum loads for stage accessories 
apply: 

1. Gridirons and fly galleries: 75 pounds per square foot uniform live load. 

2. Loft block wells: 250 pounds per lineal foot vertical load and lateral load. 

3. Head block wells and sheave beams: 250 pounds per lineal foot vertical load 
and lateral load. Head block wells and sheave beams .shall be designed for all 
tributary loft block well loads. Sheave blocks shall be designed with a safety 
factor of five. 

4. Scenery beams where there is no gridiron: 300 pounds per lineal foot vertical 
load and lateral load. 

5. Ceiling framing over stages shall be designed for a uniform Jive load of 20 
pounds per square foot. For members supporting a tributary area of 200 square 
feet or more, this additional load may be reduced to 15 pounds per square foot 
(0. 72 kN/m2). 

1616.5.1.2 Item 24. Reviewing stands, grandstands and bleachers. The minimum 
uniform live load for a press box floor or accessible roof with railing is 100 psf. 
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1616.5.1.3 Item 35. Yards and terraces, pedestrians. Item 35 applies to pedestrian 
bridges and walkways that are not subjected to uncontrolled vehicle access. 

1616.5.1.4 Item 36. SteFage racks and wall-hung cabinets. The minimum vertical 
design live load shall be as follows: 

Paper media: 
12-inch-deep (305 mm) shelf- 33 pounds per lineal foot (482 Nim) 
15-inch-deep (381 mm) shelf - 41 pounds per lineal foot (598 Nim), or 33 
pounds per cubic foot (5183 Nlm3} per total volume of the rack or 
cabinet, whichever is less. 

Film media: 
18-inch-deep (457 mm) shelf- 100 pounds per lineal foot (1459 Nim), or 
50 pounds per cubic foot (7853 Nlm3) per total volume of the rack or 
cabinet, whichever is Jess. 

Other media: 
20 pounds per cubic foot (311 Nlm3) or 20 pounds per square foot (958 
Pa), whichever is Jess, but not less than actual loads. 

1616.5.2 Uncovered open4rame roof structures. Uncovered open-frame roof structures shall 
be designed for a vertical live load of not less than 1 O pounds per square foot (0. 48 kNlm2) of the 
total area encompassed by the framework. 

1616.6 Determination of snow loads. The ground snow load or the design snow load for roofs shall 
conform with the adopted ordinance of the city, county, or city and county in which the project site is 
located, and shall be approved by DSA. 

1616. 7 Wind loads. 

1616. 7.1 Story drift for wind loads. The calculated story drift due to wind pressures with 
ultimate design wind speed, Vult, shall not exceed 0. 008 times the story height for buildings less 
than 65 feet (19, 812 mm) in height or 0. 007 times the story height for buildings 65 feet 
(19, 812mm) or greater in height. 

Exception: This story drift limit need not be applied for single-story open struotures 
buildings in Risk Categorv I and II. 

1616.8 Establishment of flood hazard areas. Flood hazard maps shall include, at a minimum, areas of 
special flood hazard as identified by the Federal Emergency Management Agency's Flood Insurance 
Study (FIS} adopted by the local authority having jurisdiction where the project is located, as amended or 
revised with the accompanying Flood Insurance Rate Map (FIRM) and Flood Boundary and Floodway 
Map (FBFM) and related supporting data along with any revisions thereto. 

1616.9 Earthquake loads. 

1616.9.1 Seismic design category. The seismic design category for a structure shall be 
determined in accordance with Section 1613. 

1616.9.2 Definitions. In addition to the definitions in Section 1613.2, the following words and 
terms shall, for the purposes of this section, have the meanings shown herein. 

Final Express Terms November 2, 2015 
Part 2 - 2015 Triennial Code Adoption Cycle Page 26 of 282 
Division of the State Architect · 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

ACTIVE. EARTHQUAKE. FAULT. A fault that has been the source of earthquakes or is 
recognized as a potential source of earthquakes, including those that have exhibited surface 
displacement within Holocene time (about 11,000 years) as determined by California Geological 
Survey (CGS) under the Alquist-Priolo Earthquake Fault Zoning Act, those included as type A or 
type B faults for the U~S. Geological Survey (USGS) National Seismic Hazard Maps, and faults 
considered to have been active in Holocene time by an authoritative source, federal, state or local 
governmental agency. 

BASE. Tho !evel at which the horizontal seismic groURd mot.ions aro considered to be ·i/rlpartod to 
the struottJro or tho .'eve! at whieh the struott:ire as a dynamJo 'lfbrator is SYpportod. This /e•;f()f 
does not necessarf!y coincide 'Nlth tho ground !e'le!. 

DISTANCE. FROM AN ACTIVE EARTHQUAKE. FAULT. Distance measured from the nearest 
point of the building to the closest edge of an Alquist-Priolo Earthquake fault zone for an active 

'/J fault, if such a map exists, or to the closest mapped splay of the fault. 

IRREGULAR STRUCTURE.. A structure designed as having one or more plan or vertical 
irregularities per ASCE 7 Section 12.3. 

STRUCTIJRAL ELEMEA'TS. Pleor or roof diaphragms, deoklng, }oists, slabs, beams, or girders, 
oo!f;ffRRS, bearing waHs, retaining vmffs, masonry or oonorete nonbearfng vmlls exceeding one 
story in height, fowndations, shear vmHs or other latora! for:oe resisting members, and any other 
elements neoessmy to the •/erlioa! and k1teral strength or stability of either the bultdfng as a whole 
or any of its parts, fnotwdlng oonnootlon between swch elements. 

1616.9.3 Mapped acceleration parameters. Seismic Design Category shall be determined in 
accordance with Section 1613.3.5. 

1616.9.4 Determination of seismic design category. Structures not assigned to Seismic 
Design Category E or F, in accordance with Section 1613. 3, shall be assigned to Seismic Design 
CategoryD. 

1616.9.4.1 Alternative seismic design category determination. The alternative 
Seismic Design Category determination procedure of Section 1613. 3. 5. 1 is not permitted 
by DSA-SS/CC. 

1616.9.4.2 Simplified design procedure. The simplified design procedure of Section 
1613.3.5.2 is not permitted by DSA.,.SS/CC. 

1616.9.5 Automatie sprinkler systems. Tho allowable \la!EJes for design ofanohors, hangers, 
and bracing elements shall be determined in accordance with mater/a! chapters 
of thls oode in Hou of those in ,".'.CPA 13. 

1616.10 Modifications to ASCE. 7. The text of ASCE 7 shall be modified as indicated in Sections 
1616.10.1 through 1616.10.24. 

1616.10.1ASCE7, Section 1.3. Modify ASCE 7 Section 1.3 by adding Section 1.3.6 as follows: 

1.3.6 Structural design criteria. Where design is based on ASCE 7 Chapters 16, 17, 
18, or 31, the ground motion, wind tunnel design recommendations, analysis, and design 
methods, material assumptions, testing requirements, and acceptance criteria proposed 
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by the engineer shall be su,bmitted to the enforcement agency in the form of structural 
design criteria for approval. 

Peer review requirements in Soetfen 3422 ef this eedo Section 322 of the 
California Existing Buildings Code shall apply to design reviews required by ASCE 7 
Chapters 17 and 18. 

1616.10.2 ASCE 7, Section 11.4.7. Modify ASCE 7 Section 11.4. 7 by adding the following: 

For buildings assigned to Seismic Design Category E and F, or when required by the 
building official, a ground motion hazard analysis shall be performed in accordance with ASCE 7 
Chapter 21, as modified by Section 1803A.6 of this code. 

1616.10.3 ASCE 7, Table 12.2-1. Modify ASCE 7 Table 
12.2-1 as follows: 

A. BEARING WALL SYSTEMS 

17. Light-framed walls with shear panels of all other materials - Not permitted by 
DSA-SS/CC. 

B. BUILDING FRAME SYSTEMS 

24. Light-framed walls with shear panels of all other materials - Not permitted by . 
DSA-SS/CC. 

C. MOMENT RESISTING FRAME SYSTEMS 

12. Cold-formed steel - special bolted moment frame - Not permitted by DSA
SS/CC. 

Exception: 

1) Systems listed in this section can be used as an alternative system when 
preapproved by the enforcement agency. 

2) Rooftop or other supported structures not exceeding two stories in height 
and 1 O percent of the total structure weight can use the systems in this 
section when designed as components per ASCE 7Chapter13. 

3) Systems listed in this section can be used for seismically isolated buildings 
when permitted by Section 1613.4. 1. 

1616.10.4 ASCE 7, Section 12.2.3.1. Replace ASCE 7 Section 12.2.3.1, Items 1and2 by the 
following: 

The value of the response modification coefficient, R, used for design at any 
story shall not exceed the lowest value of R that is used in the same direction at any story 
above that story. Likewise, the deflection amplification factor, Cd , and the system over 
strength faetor, Q 0, used for the design at any story shall not be less than the largest 
value of these factors that are used in the same direction at any story above that story. 
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1616.10.5 ASCE 7, Section 12.2.3.2. Modify ASCE 7 Section 12.2.3.2 by adding the following 
add.itional requirements for a two stage equivalent lateral force procedure or modal response 
spectrum procedure: 

f. Where design of elements of the upper portion is governed by special seismic load 
combinations, the special loads shall be considered in the design of the lower portions. 

1616.10.6 ASCE 7, Section 12.2.5.6.1. The exception in item a is not permitted by DSA-SS/CC. 

1616.10.7 ASCE 7, Section 12.2.5.7.1. The exception in Item a is notpermitted by DSA-SS/CC. 

1616.10.8 ASCE 7, Section 12.2.5.7.2. The exception in Item a is not permitted by DSA-SS/CC. 

1616.10.9 ASCE 7, Section 12.3.3.1. Modify ASCE 7 
Section 12. 3. 3. 1 as follows: 

12.3.3.1 Prohibited horizontal and vertical irregularities for Seismic Design 
Categories D through F. Structures assigned to Seismic Design Category E or 
F having horizontal structural irregularity Type 1 b of Table 12.3-1 or vertical 
structural irregularities Type 1 b, Sa or Sb of Table 12. 3-2 shall not be permitted. 
Structures assigned to Seismic Design Category D having vertical irregularity 
Type 1b or Sb of Table 12.3-2 shall not be permitted. 

1616.10.10 ASCE 7, Section 12.7.2. Modify ASCE 7 Section 12.7.2 by adding Item 6 to read as 
follows: 

6. Where buildings provide lateral support for walls retaining earth, and the 
exterior grades on opposite sides of the building differ by more than 6 feet (1829 
mm), the load combination of the seismic increment of earth pressure due to 
earthquake acting· on the higher side, as determined by a Geotechnical engineer 
qualified in soils engineering, plus the difference in earth pressures shall be 
added to the lateral forces provided in this section. 

1616.10.11ASCE7, Section 12.B.1.3. Replace ASCE 7 
Section 12. 8. 1.3 by the following: 

Final Express Tenns 

12.B.1.3 Ma:ximum S6 •1a/.ue in determinatiari af Cs. P-0rreg1:1larstroowres #ve 
stories or less abo'ID the base, as defined in Seotion 11. 2 aRd with a period, T, of 
0.5 s or less, CS is permitted to be oa.'01:1lated using the !argerofoither SS -1.5 
or 80 peroent of the 'lall:lo of SS determined per Seotion 11.4.1 or 11.4.7. 

12.B.1.3 Maximum Sos Value in Determination of Cs and Ev 
The value of Cs and Ev. are permitted to be calculated using a value of Sos equal 
to 1.0. but notless than 70% of Sos as defined in Section 11.4.4. provided that all 
of the following criteria are met: 

1. The structure does not have irregularities. as defined in Section 12.3.2; 
2. The structure does not exceed five stories above the base· as defined in 

Section 11. 2; . 
3. The structure has a fundamental period. T. that does not exceed 0. S 

seconds. as determined using Section 12.8.2: 
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4. The structure meets the requirements necessarv for the redundancy 
factor. p. to be permitted to be taken as 1.0. in accordance with Section 
12.3.4.2; 

5. The site soil properties are not cf assified as Site Class E or F, as defined 
in Section 11.4.2: and 

6. The structure is classified as Risk Categorv I or JI, as defined in Section 
1.5.1. 

1616.10.12 ASCE 7, Section 12.9.4. Replace ASCE 7 Section 12.9.4 as follows: 

12.9.4 Scaling design values of combined response. Modal base shears used. 
to determine forces and drifts shall not be less than the base shear calculated 
using the equivalent lateral force procedure of Section 12.8. 

1616.10.13 ASCE 7, Section 12.10.2.1. ReplaceASCE 7 Exception 1 of Section 12.10.2.1 by 
the following: 

Exception: The forces calculated above need not exceed those calculated using 
the load combinations of Section 12.4.3.2 with seismic forces determined by 
Equation 12. 10-3 and transfer forces, where applicable. 

1616.10.14 ASCE 7, Section 12.13.1. Modify ASCE 7 Section 12.13.1 by adding Section 
12. 13. 1. 1 as follows: 

Final Express Terms 

12.13. 1.1 Foundations and superstructure-to-foundation connections. The 
foundation shall be capable of transmitting the design base shear and the 
overturning forces from the structure into the supporting soil. Stability against 
overturning and sliding shall be in accordance with Section 1605.1.1. 

In addition, the foundation and the connection of the 
superstructure elements to the foundation shall have 
the strength to resist, in addition to gravity loads, the 
lesser of the following seismic loads: 

1. The strength of the superstructure elements 

2. The maximum forces that wouid odour can be delivered to the 
foundation in #la .§. fully yielded structural system 

3. Forces from the Load Combinations with overstrength factor in 
accordance with ASCE 7 Section 12.4.3.2 

Exceptions: 

1. Where referenced standards specify the use of higher 
design loads. 

2. When it can be demonstrated that inelastic 
deformation of the foundation and superstructure-to
foundation connection will ·not result in a weak story or 
cause collapse of the structure. 
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3. Where baslc;; stn.•c;;tl:lra! system seismic force-resisting 
system consists of light-framed walls with shear panels, 
unless the reference standard specifies the use of higher 
design loads. 

Where the computation of the seismic overturning moment is by 
the equivalent lateral-force method or the modal analysis method, . 
reduction in overturning moment permitted by Section 12.13.4 of ASCE 7 
maybe used. 

Where moment resistance is assumed at the base of the 
superstructure elements, the rotation and flexural deformation of the 
foundation as well as deformation of the superstructure-to-foundation 
connection shall be considered in the drift and deformation compatibility 
analyses. 

1616.10.15 ASCE 7, Section 13.1.4. Replace ASCE 7 Section 13.1.4 by the following: 

13.1.4 Exemptions. The following nonstructural components are exempt from 
the requirements of this section: 

Final Express Terms 
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1. Furniture (except storage cabinets as rioted in 
Table 13.5-1). 

2. Temporary or moveable (mobile) equipment. 

Exceptions: 

1) Equipment shall be anchored if it is permanently attached 
to the building utility services such as electricity, gas, or 
water. For the purposes of this requirement, 
"permanently attached" shall include all electrical 
connections except plugs for duplex receptacles. 

2) The enforcement agency shall be permitted to require 
temporary attachments for movable equipment which is 
usually stationed in one place and heavier than 400 
pounds or has a center of mass located 4 feet (1.22 m) 
or more above the adjacent floor or roof level that 
directly support the component. when they are not in use 
for a period longer than B hours at a time. 

3. Me.chanical and electrical components in Seismic Design 
Categories D, E or F where all of the following apply: 

a. The component is positively attached to the structure; 

b. Flexible connections are provided at seismic 
separation joints and between the component and 
associated ductwork, piping and conduit; and either: 
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i. The component weighs 400 lb (1780N) or less 
and has a center of mass located 4 ft. (1.22 m) 
or less above the adjacent floor or roof level; 

Or 

Exception: Special Seismic 
Certification requirements of this code in 
accordance with Section 1705A.12.3 
shall be applicable. 

ii. The component weighs 20 lb (89 N) or less or, 
in the case of a distributed system, 5 lblft (73 
Nim) or less. 

Exception: The enforcement agency 
shall be permitted to require 
attachments for equipment with 
hazardous contents to be shown on 
construction documents irrespective of 
weight. 

16~6.10.16 ASCE 7, Section 13.5.6. Replace ASCE 7, Section 13.5.6 by the following: 

Final Express Terms 

13.5.6 Suspended ceilings. Suspended ceilings shall be in accordance with this 
section. 

13.5. 6.1 Seismic forces. The weight of the ceiling, Wp, shall include the ceiling 
grid; ceiling tiles or panels; light fixtures if attached to, clipped to, or laterally 
supported by the ceiling grid; and other components that are laterally supported 
by the ceiling. Wp shall be taken as not less than 4 psf (19 Nlm2). 

The seismic force, Fp, shall be transmitted through the ceiling 
attachments to the building structural elements or the ceiling-structure boundary. 

13.5.6.2 Industry standard construction for acoustical tile or lay-in panel 
ceilings. Unless designed in accordance with ASTM E 580 Section 5.2.8, or 
seismically qualified in accordance with Sections 13.2.5or13.2.6, acoustical tile 
or lay-in panel ceilings shall be designed and constructed in accordance with this 
section. 

13.5. 6.2.1 Seismic Design Categories D through F. Acoustical tile or Jay-in 
panel ceilings in Seismic Design Categories D, E and F shall be designed and 
installed in accordance with ASTM C 635, ASTM C 636, and ASTM E 580, 
Section 5 - Seismic Design Categories D, E and F as modified by this section. 

Exception to Section 13.5.8.1 shall not be used in accordance with ASTM E 580 
Section 5. 5. 

13.5.6.2.2 Modification to ASTM E 580. Modify ASTM 
E 589 by the following: 
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1. Exitways. Lay-in ceiling assemblies in exitl(Llays of hospitals and 
essential services buildings shall be installed with a main runner or cross 
runner surrounding all sides of each piece of tile, board or panel and 
each light fixture or grille. A cross runner that supports another cross 
runner shall be considered as a main runner for the purpose of structural 
classification. Splices or intersections of such runners shall be attached 
with through connectors such as pop rivets, screws, pins, plates with end 
tabs or other approved connectors. Lateral force diagona1 bracing mav 
be omitted in the short or transverse direction of exitways. not exceeding 
8 feet wide. when perimeter support in accordance with ASTM E 580 
Sections 5.2.2 and 5.2.3 is provided and the perimeter wall laterally 
supporting the ceiling in the short or transverse direction is designed to . 
carrv the ceiling lateral forces. The connections between the ceiling grid. 
wall angle and the wall shall be designed to resist the ceiling lateral 
forces. 

2. Corridors and lobbies. Expansion joints shall be provided in the 
ceiling at intersections of corridors and at junctions of corridors and 
lobbies or other siml1ar areas. 

3. Lay-in panels. Metal panels and panels weighing more than 112 
pounds per square foot (24 Nlm2) other than acoustical tiles shall be 
positively attached to the ceiling suspension runners. · 

4. Lateral force bracing. Lateral force bracing is required for all ceiling 
areas except that they shall be permitted to be omitted in rooms with 
floor areas up to 144 square feet when perimeter support in accordance 
with ASTM E 580 Sections 5.2.2 and 5.2.3 are provided and perimeter 
walls are designed to carry the ceiling lateral forces. The connections 
between the ceiling grid. wall angle and the wall shall be designed to 
resist the ceiling lateral forces. Horizontal restraint point spacing shall be 
iustified by analysis or test and shall not exceed a spacing of 12 feet by 
12 feet. Restra.iRt Bracing wires shall be secured with four tight twists in 
1112 inches, or an approved alternate connection. 

5. Ceiling support and bracing wires shall be spaced a minimum of 6" 
from all pipes. ducts. conduits and equipment that are not braced for 
horizontal forces. unless approved otherwise by the building official. 

5. CeiJ.ing fixtures. Fixtf:lres installed .iR aooustioa! tile or lay iR paRe! 
cet!ings sf:lal! Ge mounted f.n a manRer that wjfl Rot compromise ce!.'ing 
performanee. 

AU reoessed or drop in !lght fixwres and grilles sf:lall GO 
suwoFtod dkeet!y from the fixture ho1:1Sing to the strneture aGov-e with a 
m.inimum of two 12 gage wkes located at d.iagonaHy opposite eomers. 
Leveling aRdpositioniRg of fixtures may Ge provided by the ee.vlRg grid. 
Fixture support wires may GO slightly loeso to al!ow the 'fixture to seat in 
the gr.id system. Fixtures shall not Ge Sl:JfJPorled from main ruRne.,cs or 
cross runners if the weight of the fixtw:es ea uses tho total dead load to 
e-xoeed tho de#eotion aapabilfty of tho oei!!ng suspension system. 
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Ff~tures sha!l not be instal!-0d so that the main runners or cross 
nmne,rs will be eccentrioa,tty loaded. 

Surface mounted fixtures shaJ! be attachecfto the main runner 
with at least tv.'-0 positive clamping de•,rioos mado of material with a 
min.mum of 14 gage. Rotational spr!ng catches de not comply. A 12 
gage suspension wire sha.'! be attached to each clamping de•1ice and to 
th.o structure abo\'-0. 

6. Partitions. Where the suspended cei!lng sy-stem js required to provide 
lateral support for the permanent or relocatable parutions, the connection . 
of the partWon to the coi!lng system, tho cei!ing sy-stem members and 
their connections, and the lateral force bracing sha!l be designed to 
support the reaction force of the partltion from prescribed loads applied 
perpendicular to the face of tho partition. Partitfon connectors, the 
suspended oefJ,ing system and the lateral force bracing sha.'I a!.' be 
engineered to suit the indi•lfdual partition applicaUon and sha!l be shown 
or defined fn the dra111ings or spooifications. 

1616.10.17 ASCE 7, Section 13.6.5. Modify ASCE 7, Section 13.6.5.6, Exceptions 1 and 2, as 
follows: 

Exceptions: 

1. Design for the seismic forces of Section 13.3 shall not be required for 
raceways where either: 

a. Trapeze assemblies are used to support raceways and the 
total weight of the raceway supported by trapeze assemblies is 
less than 101blft (146 Nim), or 

b. The raceway is supported by hangers and each hanger in the 
raceway run is 12 in. (305mm) or less in length from the raceway 
support point to the supporting structure. Where rod hangers are 
used, they shall be equipped with swivels to prevent inelastic 
bending in the rod; 

2. Design for the seismic forces of Section 13.3 shall not be required for 
conduit, regardless of the value of Ip, where the conduit is less than 2.5 
in. (64 mm) trade size. 

1616.10.18 ASCE 7, Section 13.6.7. Replace ASCE 7, Section 13.6. 7, Exceptions 1 and 2, by 
the following: · 

Exceptions: 

The following exceptions pertain to ductwork not designed to carry toxic, 
highly toxic or flammable gases, or used for smoke control: 

Final Express Terms 
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1. Design for the seismic forces of Section 13.3 shall not be 
required for ductwork where either: 
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a. Trapeze assemblies are used to support ductwork and 
the total weight of the ductwork supported by trapeze 
assemblies is Jess than 10 lb/ft (146 Nim); or 

b. The ductwork is supported by hangers and each 
hanger in the duct run is 12 in. (305 mm) or Jess in 
length from the duct support point to the supporting 
structure. Where rod hangers are used, they sha/I be 
equipped with swivels to prevent inelastic bending in the 
rod. 

2. Design for the seismic forces of Section 13. 3 shall not be 
required where provisions are made to avoid impact with larger 
ducts or mechanical components or to protect the ducts in the 
event of such impact; and HVAC ducts have a cross-sectional 
area of 6 ft2 (0. 557 m2) or Jess, or weigh 10 lb/ft (146 Nim) or 
less. 

1616.10.19 ASCE 7, SeetioR 13.6.B. Medify/1,SCE 7, SeotioR 13.6.8.2 by adding exoeption as 
foUews:· 

ExeeptioR: Anohor oapaoi#es shat! be determined ln aooordanoe V'lfth material 
ohapters of this oode in lieu of uslng those ln NFPA 13 and demand shaft be 
based on ASCE 7. 

1616.10.19 1616.10.20 ASCE 7, Section 13.6.8.3. Replace ASCE 7, Section 13.6.8.3 with the 
following: 

Final Express Terms 

13.6.8.3 Exceptions. Design of piping systems and attachments for the seismic 
forces of Section 13.3 shall not be required where one of the following conditions 
apply: 

1. Trapeze assemblies are used to support piping whereby no single 
pipe exceeds the limits set forth in 3a. orb. below and the total weight of 
the piping supported by the trapeze assemblies is Jess than 10 lb/ft (146 
Nim). 

2. The piping is supported by hangers and each hanger in the piping run 
is 12 in. (305 mm) or Jess in length from the top of the pipe to the 
supporting structure. Where pipes are supported on a trapeze, the 
trapeze shall be supported by hangers having a length of 12 in. (305 
mm) or/ess. Where rod hangers are.used, they shall be equipped with 
swivels, eye nuts or other devices to prevent bending in the rod. 

3. Piping having an Rp in Table 13.6-1 of 4. 5 or greater is used and 
provisions are made to avoid impact with other structural or nonstructural 
components or to protect the piping in the event of such impact and 
where the following size requirements are satisfied: 

a. For Seismic Design Categories D, E or F and values of Ip 
greater than one, the nominal pipe size shall be 1 inch (25 mm) 
or less. 
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b. for Seismic Design Categori~s D, E or F where Ip = 1.0 the 
nominal pipe size shall be 3 inches (80 mm) or less. 

The exceptions above shall not apply to elevator piping. 

1616.10.201616.10.21ASCE7, Section 13.6.10.1. Modify ASCE 7 Section 13.6.10.1 by adding 
Section 13.6.10.1.1, as follows: · 

13. 6.10.1.1 Elevators guide rail support. The design of guide rail support 
bracket fastenings and the supporting structural framing shall use the weight of 
the counterweight or maximum weight of the car plus not more than 40 percent of 
its rated load. The seismic forces shall be assumed to be distributed one-third to 
the t9p guiding members and two-thirds to the bottom guiding members of cars 
and counterweights, unless other substantiating data are provided. In addition to 
the requirements of ASCE 7 Section 13.6.10.1, the minimum seismic forces shall 
be o. 5g acting in any horizontal direction. 

1616.10.211616.10.22 ASCE 7, Section 13.6.10.4. Replace ASCE 7 Section 13.6.10.4, as 
follows: 

Final Express TeITTls 

13.6.10.4 Retainer plates. Retainer plates are required at the top and bottom of 
the car and counterweight, except where safety devices acceptable to the 
enforcement agency are provided which meet all requirements of the retainer 
plates, including full engagement of the machined portion of the rail. The design 
of the car, cab stabilizers, counterweight guide rails and counterweight frames for 
seismic forces shall be based on the following requirements: 

1. The seismic force shall be computed per the requirements of ASCE 7 
Section 13. 6. 10. 1. The minimum horizontal acceleration shall be 0. 5g for 
all buildings. 

2. Wp shall equal the weight of the counterweight or the maximum 
weight of the cat plus not less than 40 percent of its rated load. 

3. With the car or counterweight located in the most adverse position, the 
stress in the rail shall not exceed the /imitations specified in these 
regulations, nor shall the deflection of the rail relative to its supports 
exceed the deflection listed below: 

TABLE 1224.4.11 
ACCEPTABLE CEILING AND CARPET LOCATIONS 

RAIL SIZE WIDTH OF ALLOWABLE 
(weight per foot MACHINED . RAIL 

of length, SURFACE DEFLECTION. 
pounds) (inches) (inches) 

8 11
/4 0.20 

11 1112 0.30 
12 1% 0.40 
15 137

/32 0.50 
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For SI: 1 inch = 25 mm, 1 foot = 305 mm, 1 pound = 0.454 kg. 
Note: Deflection limitations are given to maintain a consistent factor of safety against 

disengagement of retainer plates from the guide rails during an earthquake. 

4. Where guide rails are continuous over supports and rail joints are 
within 2 feet (61 O mm) of their supporting brackets, a simple span may 
be assumed. 

5. The use of spreader brackets is allowed. 

6. Cab stabilizers and coun,terweight frames shall be designed to 
withstand computed lateral load with a minimum horizontal acceleration 
of0.5g. 

1616.10.22 1616.10.23 ASCE 7, Section 16.1.4. Remove ASCE 7 Sections 16.1.4.1.and 
16.1.4.2 and modify 16.1.4 by the following: 

Maximum scaled base shears used to determine forces and drifts shall not be 
less than the base shear calculated using the equivalent lateral force procedure 
of Section 12. 8. 

1616.10.231616.10.24 ASCE 7, Section 16.2.4. Modify ASCE 7 Section 16.2.4 by the following: 
a) Where site is located within 3.1 miles (5 km) of an active fault at least seven 
ground motions shall be analyzed and response parameters shall be based on 
larger of the average of the maximum response with ground motions applied as 
follows: 

1. Each of the ground motions shall have their maximum component at 
the fundamental period aligned in one direction. 

2. Each of the ground motion's maximum component shall be rotated 
orthogonal to the previous analysis direction. 

b) Where site is located more than 3.1 miles (5 km) from an active fault at least 
10 ground motions shall be analyzed. The ground motions shall be applied such 
that one-half shall have their maximum component aligned in one direction and 
the other half aligned in the orthogonal direction. The average of the maximum 
response of all the analyses shall be used for design. 

1616.10.26 ASCE 7, SeGtirm 17.2.1 •. o/lodify ASCE 7 Section 17.2.1 by adding tho following: 

Tho fmporlanco factor, !p, for parts andport.ions ofa seismically isolated 
bf;llk/ing shall be tho 8amo as that roqllirod for a fixed base blJflcling of 
tho same risk category. 

1616.10.24 1616.10.26 ASCE 7 Section 17.2.4.7. Modify ASCE 7 Section 17.2.4. 7 by adding the 
following to the end of the section: 
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The effects of uplift andter rooking shall be explicitly accounted for .in the analysis 
anfl-in the testing of the isolator units. 

1616.10.27ASCE 7, Sestion 17.2.5.2. Mod.ifyASCE 7, Seotion 17.2.5.2 by addfng the f-Oll-owing: 

The separation requirements for the bu#ding abo·10 the isolation system and 
adjaoent buildings shall be the sum of the, faotored displaoements f-Or eaoh 
buHding. The faotors to be used ln determining separations shall be: 

1 . .r=or seismioal/y isof.ated buildings, the deformation resulting from the 
analyses using the maximum oonsidered earthquake unmodified by RI. 

2. P-or fixed based buHdings, Cd #mes the ef.astJo def-Ormations resul#ng 
from an equ/•,tafent statlo analysis using the seismic base shear 
computed via ASCE 7 Section 12. 8. · 

Notation for [DSA..SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

PROPOSE;D ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

CHAPTER16A 

STRUCTURAL DESIGN 

Adopt and/or codify chapter as amended below: 

DSA-
SS 

x 

DSA-SS/CC 

-

SECTION 1601A 

GENERAL 

Comments 

1601A.1 Scope. The provisions of this chapter shall govern the structural design of buildings, structures 

and portions thereof regulated by this code. 
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1601 A.1.1 Application. The scope of 9pplication of Chapter 16A is as follows: 

1. Applications listed in Section 1. 9. 2. 1, regulated by the Division of the State Architect-Structural 

Safety (DSASS). These applications include public elementary and secondary schools, 

community colleges and state-owned or state-leased essential services buildings. 

2. 

Exception: 

1601 A.1.2 Amendments in this chapter. DSA-SS adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 

appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect-Structural Safety: [DSA-SS].:.. For applications listed in 

Section 1.9.2.1. 

2. 

1601A.2 Enforcein~nt Agency Approval. In addition to requirements of the California Administrative 

Code and the California Building Code, any aspect of project design, construction, quality assurance, or 

quality control programs for which this code requires approval by the Registered €1 Qesign p 

E.rofessional (RDP), are a/so subject to approval by the enforcement agency. 

SECTION 1602A 

DEFINITIONS AND NOTATIONS · 

1602A.1 Definitions. The following terms are defined in Chapter 2 except tho$e defined below which 

shall, for the purposes of this section, have the meanings shown herein. 

HOSPITAL BU.1LD!."'.'G. Any buikifng defined in Section 129725, Health and Safety Code. 
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SECTION 1603A 

CONSTRUCTION DOCUMENTS 

1603A.1 General. Construction documents shall show the size, section and relative locations. of structural 

members with floor levels, column centers and offsets dimensioned. The design loads and other 

information pertinent to the structural design required by Sections 1603A.1.1 through 1603.1.8 1603A.1. 9 

shall be indicated on the construction. documents. 

[DSA~SS] Additional requirements are included in Section 4-210 and 4-317 of the California 

Administrative Code (Part 1, Title 24, C.C.R). 

1603A.1.5 Earthquake design data. The following information related to seismic loads shall be 

shown, regardless of whether seismic loads govern the design of the lateral-force-resisting system of 

the building: 

1. Risk Category 

2. Seismic importance factor, I e·. · 

3. Mapped spectral response accelerations, Ss and S 1. 

4. Site class. 

5. Design spectral response acceleration parameters, Sos and S01 . 

6. Seismic design category. 

7. Basic seismic-force-resisting system(s). 

8. Design base shear. 

9. Seismic response coefficient(s), C8 . 

10. Response modification factor(s), R. 

11. Analysis procedure used. 

12. Applicable horizontal structural irregularities. 

13. Applicable vertical structural irregularities. 
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14. Location of base as defined in Section 1613A. 2. 

1603A.1.5.1 Connections. Connections that resist design seismic forces shall be designed and 

detailed on the design drawings. 

1603A.1.91603A.1.10 Construction Procedures. Where unusual erection or construction 

procedures are considered essential by the Registered Design Professional (RDP) in order to 

accomplish the intent of the design or influence the construction fiesigR, such procedure shall be 

indicated on the construction documents. 

1603A.2 Site Data Reports. Geotechnical and Geohazard reports for review by the enforcement agency 

shall be accompanied by a description of the project prepared by the Registered Design Professional 

(RDP) in responsible charge, which shall include the following: 

1. Type of service such as General Acute Care Facility, Skilled Nursing Facility, Intermediate Care 

Facility, Acute Psychiatric Facility, Central Utility Plants, K-12 school, community college, 

essential service, etc. 

2. Construction materials used for the project such as Steel, Concrete. Masonry, Wood, etc. 

3. Type of construction project such as new, addition, alteration, repair, etc. 

4. For existing buildings, extent of construction such as incidental, minor, major, and/or voluntary 

seismic improvements as defined in Section 318. Part 10. Title 24. C. C.R J44.lJ [DSA"SS] 

Sections 202 and 3402A [OSHPD 1 & 4]. 

5. Seismic Force Resisting System used for each structure in the project. 

6. Foundation system that will be used for each structure in the project such as spread footing, 

drilled piers, etc. 

7. Analysis procedure used and basis of design such as ASCE 7 Equivalent Lateral Force 

Procedure, ASCE 41 Nonlinear Dynamic Procedure, etc. 

8. Building characteristics such as number of stories above and below grade, foot print area at 

grade, grade slope on site, etc. 

9. Special features such as requirement for shoring, underpinning, retaining walls, etc. 

1603A.3 Structural Design Basis and Calculations. The application for the approval of construction 

documents that involves structural elements or components shall be accompanied by complete and 
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accurate structural design computations, wflich shall comply with requirements prescribed by the 

enforcement agency: 

1. The computations shall be preceded by a detailed index. 

2. The computations including each major subsection shall be prefaced by a statement clearly and 

concisely outlining the basis for the structural design and indicating the manner in which the 

structure will resist the vertical loads and lateral forces. 

3. The computations shall be sufficiently complete to the extent that calculations for the individual 

structural members and connections can be readily interpreted. 

SECTION 1604A 

GENERAL DESIGN REQUIREMENTS 

1604A.3 Serviceability. Structural systems and members thereof shall be designed to have adequate 

stiffness to limit deflections and lateral drift. See Section 12.12.1 of ASCE 7 for drift limits applicable to 

earthquake loading. 

1604A.3.1 Deflections. The deflections of structural members shall not exceed the more restrictive of 

the limitations of Sections 1604A.3.2 through 1604A.3.6 or that permitted by Table 1604A.3. 

TABLE 1604A.3 .. DEFLECTION LIMITSa,b,c,h,I 

CONSTRUCTION 

... 

... 

Veneered walls, anc;hored 

veneers and adhered veneers 

over 1 inch (25 mm) thick, 
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including the mortar backing 

Farm buildings - - //180 

Greenhouses - - //120 

1604A.3. 7 Horizontal diaphragms. The maximum span-widtR depth ratio for any roof or floor 

diaphragm consisting of steel and composite steel slab decking shall not exceed those given in +al:J.Je 

4.2. 4 of AF & PA SDPV'/8 for wood or mwdm[;JITI span depth ratio g!•10n in Table 1604A.4 for stool · 

and somposito steel slab de6king, unless test data and design calculations acceptable to the 

enforcement agency are submitted and approved for the use of other span 'illdth or span-depth 

ratios. Concrete diaphragms shall not exceed the span- depth ratios for the equivalent composite 

steel-slab diaphragm in Table 1604A.4. 

TABLE 1604A.4- MAXIMUM HORIZONTAL DIAPHRAGM SPAN AND SPAN-DEPTH RAT/051
'
3
'
4 

FLEXIBILITY MAXIMUM 

FACTOR(F)2 DIAPHRAGM 

SPAN FOR 

MASONRY 

OR 

CONCRETE 

WALLS (feet) 

More than 150 Not to be used 

70-150 200 

10-70 400 

1-10 No limitation 
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Rotation (torsion) Not Rotation (torsion) Considered 

Considered in Diaphragm in Diaphragm 

Masonry or Flexible Masonry or Flexible 

Concrete Walls Concrete Walls 

Walls Walls 

Not to be used 2:1 Not to be used 1-112:1 

2:1 or as 3:1 Not to be used 2:1 

required for 

deflection 

2-112:1 or as 4:1 As required for 2-112:1 

required for deflection 

deflection 

3:1 or as 5:1 As required for 3:1 

required for deflection 

deflection 
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Less than 1 No limitation As required for No /imitation As required for 3-112:1 

deflection deflection 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1plf=14.6 Nim, 1psi=6894 Pa 

1 Diaphragms shall satisfy span-depth limitations based on flexibility. 
2 Flexibility Factor (F) is the average deflection in micro inches (1 o-6

) or µm of the diaphragm web per 

foot (m) of span stressed with a shear of 1 pound per foot (Nim). 
3 The total deflection /J. of the diaphragm may be computed from the equation: /J. = !J., + Llw . 

. Where: 

!J., =Flexural deflection of the diaphragm determined in the same manner as the deflection of 

beams. The flexural stiffness of the web of diaphragms consisting of bare steel. decking shall be 

neglected. 

!J.w =Web deflection of the diaphragm may be determined solving the following equation: 

Where: 

L = Distance in feet (m) between the vertical resisting element (such as a shear wall) and the 

point to which the deflection is to be determined. 

qava =Average shear in the diaphragm in pounds per foot (Nim) over length L. 

4 When applying these limitations to cantilevered diaphragms, the allowable span-depth ratio will be 

half of that shown. 

1604A.3.EJ Deflections. Deflection criteria for materials not specified shall be developed by the 

project architect or structural engineer in a manner consistent with the provisions of this section and 

approved by the enforcement agency. 

1604A.4 Analysis. Load effects on structural members and their connections shall be determined by 

methods of structural analysis that take into account equilibrium, general stability, geometric compatibility 

and both short- and long-term material properties. 
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Members that tend to accumulate residual deformations under repeated service loads shall have 

included in their.analysis the added eccentricities expected to occur during their service life. 

Any system or method of construction to be used shall be based on a rational analysis in 

accordance with well-established principles of mechanics. Such analysis shall result in a system that 

provides a complete load path capable of transferring loads from their point of origin to the load-resisting 

elements. 

The total lateral force shall be distributed to the various vertical elements of the lateral force

resisting system in proportion to their rigidities, considering the rigidity of the horizontal bracing system or 

~' · diaphragm. Rigid elements assumed not to be a part of the lateral force-resisting system are permitted to 

' be incorporated into buildings provided their effect on the action of the system is considered and provided 

for in the design. Structural analysis shall explicitly include consideration of stiffness of diaphragms in 

accordance with ASCE 7 Section 12.3.1. A diaphragm is rigid for the purpose of distribbltion of story 

shear and torsional moment when the lateral deformation of the diaphragm is less than or eqblal to PNO 

times the average story drift. Where required by ASCE 7, provisions shall be made for the increased 

forces induced on resisting elements of the structural system resulting from torsion due to eccentricity 

between the center of application of the lateral forces and the center of rigidity of the lateral force resisting 

system. 

Every structure shall be designed to resist the overturning effects caused by the lateral forces 

specified in this chapter. See Section 1609 for wind loads, Section 1610 for lateral soil loads and Section 

1613 for earthquake loads. 

1604A.5 Risk category. Each building and structure shall be assigned. a risk category in accordance with 

Table 1604A.5. Where a referenced standard specifies an occupancy category, the risk category shall not 

be taken as lower than the occupancy category specified therein. Where a referenced standard specifies 

that the assignment of a risk category be in 

accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1. 
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TABLE 1604A.5 - RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES 

RISK 

CATEGORY NATURE OF OCCUPANCY 

... ... 

111 Buildings and other structures that represent ·a substantial hazard tp human life in the 

event of failure, including but not limited to: 

... 

• GFeup ·I 2 ocaupar.mies witt'lan occypant :lot;l~. of50 ·or mor:e .resident G.are 

recepiente,·b1:1tnot:t:laving surgery:or::emergency. treatmentfa¢Uities: 

... 
IV Buildings and other structures designated as essential facilities, including but not limited 

to: 

• Group I 2 occupancies having surgery or emergency treatment facilities . 

. . . 

• Designated emergency preparedness, communications and operations centers 

and other facilities required for emergency response.- [DSA-SS] as defined in 

the California Administrative Code (Title 24, Part 1, CCR), Section 4-207 and all 

structures required for their continuous operation or access/egress . 

... 

1604A.8.2 Structural walls. Walls that provide vertical load7bearing resistance or lateral shear 

resistance for a portion of the structure shall be anchored to the roof and to all floors and members 

that provide lateral support for the wall or that are supported by the wall. The connections shall be 
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capable of resisting the horizontal forces specified in Section 1.4.4 of ASCE 7 for walls of structures 

assigned to Seismic Design Category A and to Section 12.11 of ASCE ,7 for walls of structures 

assigned to all other seismic design categories. For anchorage of concrete or masonry walls to roof 

and. floor diaphragms, the out-of-plane strength design force shall not be less than 280 lb/linear ft 

( 4. 09 kN/m) of wall. Required anchors in masonry walls of hollow units or cavity walls shall be 

embedded in a reinforced grouted structural element of the wall. See Sections 1609A for wind design 

requirements and 1613A for earthquake design requirements. 

SECTION 1605A 

LOAD COMBINATIONS 

1605A.1 General. Buildings and other structures and portions thereof shall be designed to resist: 

1605A.1.1 Stability. Regardless of which load combinations are used to design for strength, where 

overall structure stability (such as stability against overturning, sliding, or buoyancy) is being verified, 

use of the load combinations specified in Section 1605A.2 or 1605A.3 shall be permitted. Where the 

load combinations specified in Section 1605A.2 are used, strength reduction factors applicable to soil 

resistance shall be provided by a registered design professional. The stability of retaining walls shall 

be verified in accordance with Section 1807 A.2.3. When using allowable stress design, factor of 

safety for soil bearing values shall not be less than the overstrength factor of the structures 

supported. 

SECTION 1606A 

DEAD LOADS 

1606A.3 Roof Dead Loads. The design dead load shall provide for the weight of at least one additional 

roof covering in addition to other applicable loadings if the new roof covering is permitted to be applied 

over the original roofing without its removal, in accordance with Section 1511 . .:f.e:W:. 
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SECTION 1607A 

LNELOADS 

1607 A.1 General. Live loads are those loads defined in Chapter 2 of this code. 

1607 A.2 Loads not'specified. For occupancies or uses not designated in Table 1607 A.1, the live load 

shall be determined in accordance with a method approved by the building official. 

1607 A.3 Uniform live loads. The live loads used in the design of buildings and other structures shall be 

the maximum loads expected by the intended use or occupancy but shall in no case be less than the 

minimum uniformly distributed unit loads required by Table 1607 A.1. 

TABLE 1607A.1-MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS AND MINIMUM 

CONCENTRATED LIVE LOADS9 

OCCUPANCY OR USE I 
. . . 
4. Assembly areas o,q 

Fixed seats (fastened to floor) 
Follow spot, projections and 
control rooms 
Lobbies 
Movable seats 
Stage floors 
Platforms (assembly) 
Other assembly areas 

. . . 
19. Libraries n 

Corridors above first floor 
Reading rooms 
Stack rooms 

... 
22. Office buildings n 

Corridors above first floor 
File and computer rooms 
shall be designed for heavier 
loads based on anticipated 
occupancy 
Lobbies and first-floor 
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UNIFORM CONCENTRATED 
(psf) (lbs.) 
. . . ... 
60 m 

50 
100 m -
10om 
150 m 
10om 
100 m 

... . .. 
80 1,000 

60 rn 1,000 
150 b,m 1,000 

'·· . .. . .. 

80 2,000 
- -

100 2,000 
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corridors 
Offices 50 2,000 

. . . ... . .. 
24 ..... 

Reviewing stands, grandstands 
and bleachers q 

100c,m 

... 

. . . . .. . .. 
27. Schools n 

Classrooms 40 11 1,000 
Corridors above first floor 80 1,000 
First-floor corridors 100 1,000 

. . . ... . .. 
:35. Yards and terraces, 10om 

··pedestrians-' -
36. Storage racks and wall-hung Total Loads n -cabinets. 

n. The minimum vertical design live load shall be as follows: 

Paper media: 
12-inch-deep (305 mm) shelf 33 pounds per lineal foot (482 Nim) 
15-inch-deep (381 mm) shelf 41 pounds per lineal foot (598 Nim), or 
33 pounds per cubic foot (5183 Nlm3

) per total volume of the rack or cabinet, whichever is less. 

Film media: 
18-inch-deep (457 mm) shelf 100 founds per lineal foot (1459 Nim), or 
50 pounds per cubic foot (7853 Nim J per total volume of the rack or cabinet, whichever is less. 

Other media: 
20 pounds per cubic foot (311 Nlm3

) or 20 pounds per square foot (958 Pa), whichever is less, 
but not Jess than actual loads. 

o. [DSA-SS] The following minimum loads for stage accessories apply: 

1. Gridirons and fly galleries: 75 pounds per square foot uniform live load. 

· 2. Loft block wells: 250 pounds per lineal foot vertical load and lateral load. 

3. Head block wells and sheave beams: 250 pounds per lineal foot vertical loa,d and lateral load. Head 
block wells and sheave beams shall be designed for all tributary loft block well loads. Sheave blocks 
shall be designed with a safety factor of five. 

4. Scenery beams where there is no gridiron: 300 pounds per lineal foot vertical load and lateral load. 

5. Ceiling framing over stages shall be designed for a uniform live load of 20 pounds per square foot. 
For members supporting a tributary area of 200 square feet or more, this additional load may be 
reduced to 15 pounds per square foot. 
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p. [DSA-SS] The minimum uniform live load for classroom occupancies is 50 psf. Live load reduction is 
not permitted for classrooms classified as Group A occupancies unless specific exception of Section 
1607 A. 1 O apply. 

q. [DSA-SS] The minimum uniform live load for a press box floor or accessible roof with railing is 100 psf. 

r. [DSA-SS] Item 35 appUes to pedestrian bridges and walkways that are not subjected to uncontrolled 
vehicle access. 

1607A.12.61607A.12.5 Uncovered open-frame roof structures. Uncovered open-frame roof 

structures shall be designed for a vertical live load of not less than 1 O pounds per square foot (0.48 

kN/m2
) of the total area encompassed by the framework. 

1607 A.14 Interior walls and partitions. Interior walls and partitions that exceed 6 feet (1829 mm) in 

height, including their finish materials, shall have adequate strength and stiffness to resist the loads to 

which they are subjected but not less than a horizontal load of 5 psf (0.240 kN/m2
). The 5 psf (0.24 

kN/m2
) •1/0Fk.1Rg service load need not be applied simultaneously with wind or seismic loads. The 

deflection of such walls under a load of 5 psf (0.24 kNlm2
) shall not exceed the limits in Table 1604A.3. 

SECTl.ON 1608A 

SNOW LOADS 

1608A.2 Ground snow loads. The ground snow loads to be used in determining the design snow loads 

for roofs shall be determined in accordance with ASCE 7 or Figure 1608A.2 for the contiguous United 

States and Table 1608.2 for Alaska. Site-specific case studies shall be made in areas designated "CS" in 

Figure 1608A.2. Ground snow loads for sites at elevations above the limits indicated in Figure 1608A.2 

and for all sites within the CS areas shall be approved: Ground snow load determination for such sites 

shall be based on an extreme value statistical analysis of data available in the vicinity of the site using a 

value with a 2-percent annual probability of being exceeded (50-year mean recurrence interval). SRew 

loads are zero for Ha1Naii, except in mountainous regions as approved by the building official. 

TABLE 1608.2 GROUND SNOV'! LOADS, pg, FOR ALASKAN LOCATlONS 
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Anchorage 

Angoon 

Cold Bay 

C.ordova 

Fairbanks 

For SI: 1 pound per square foot - 0.047'9 kNim2. 

1608A.4 Determination of snow loads. [DSA-SS} The ground snow load or the design snow load for 

roofs shall conform with the adopted ordinance of the city, county, or city and county in which the project 

site is located, and shall be approved by DSA. 
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SECTION 1609A 

WIND LOADS 

1609A.1.3 Story Drift for Wind Loads. The calculated story drift due to wind pressures with ultimate 

design wind speed, V u1t, shall not exceed 0.008 times the story height for buildings less than 65 feet 

(19, 812 mm) in height or 0. 007 times the story height for buildings 65 feet (19, 812 mm) or greater in 

height. 

Exception: fDSA-SSI This story drift limit need not be applied for single-story open struotures 

buildings in Risk Category I and II. 

SECTION 1612A 

FLOOD LOADS 

1612A.3 Establishment of flood hazard areas. To establish flood hazard areas, the applicable 

governing authority shall adopt a flood hazard map and supporting data. The flood hazard map shall 

include, at a minimum, areas of special flood hazard as identified by the Federal Emergency 

Management Agency in an engineering report entitled "The Flood Insurance Study for [INSERT NAME 

OF JURISDICTION]," dated [INSERT DATE OF" ISSUANCE}, Agency's Flood Insurance Study (FIS) 

adopted by the local authority having jurisdiction where the project is located, as amended or revised 

with the accompanying Flood Insurance Rate Map (FIRM) and Flood Boundary and Floodway Map 

(FBFM) and related supporting data along with any revisions thereto. The adopted flood hazard map and 

supporting data are hereby adopted by reference and declared to be part of this section. 
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1613A.1 Scope. Every structure, and portio.n thereof, including nonstructural components that are 

permanently attached to structures and their supports and attachments, shall be designed and 

constructed to resist the effects of earthquake motions in accordance with ASCE 7 with all the 

modifications incorporated herein, excluding Chapter 14 and Appendix 11A The seismic design category 

for a structure is permitted te shall be determined in accordance with Section 1613A or ASCE 7. 

Exception§.: 

1. Detached one and two family dwellings, assigned to Seismic Design Category/\, B or C, or 

located where the mapped short period spectral response acceleration, SS, is less than OA g. 

2. The seismic force resisting system of wood frame buildings that conform.to the provisions of 

Section 2308 are not required to be analyzed as specified in this section. 

3. Agricultural sterage structures intended only for incidental human occupancy. 

Structures that require special consideration of their response characteristics and environment 

that are not addressed by this code or ASCE 7 and for which other regulations provide seismic 

criteria, such as vehicular bridges, electrical transmission towers, hydraulic structures, buried 

utility lines and their appurtenances and nuclear reactors. 

1613A.2 Definitions. The following terms are defined in Chapter 2 except those defined below which 

shall, for the purposes of this section, have the meanings shown herein. Definition provided in ASCE 7 

Section 11.2 and [OSHPD 1 & 4] Section 3402A.1 and ASCE 7 Seotfoo 11.2 shall apply when 

appropriate in addition to terms defined in this section. 

ACTIVE EARTHQUAKE FAULT. A fault that has been the source of earthquakes or is recognized as a 

potential source of earthquakes, including those that have exhibited surface displacement within 

Holocene time (about 11,000 years) as determined by California Geological Survey (CGS) under the 

Alquist-Priolo Earthquake Fault Zoning Act, those included as type A or type B faults for the U.S. 

Geological Survey (USGS) National Seismic Hazard Maps, and faults considered to have been active in 

Holocene time by any authoritative source, Federal, State or Local Governmental Agency. 

BASE. The .'eve! at vlhlch the horizontal se.ismio grol:Jfld motions are oonsldered to be lmparted to the 

str1:1oture or the ,'ev.e.1 at whio/:J the strnoture as .a dynamio vibrator is supported. This level does not 
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neoe8-8arily coinoide with the gro(Jf1d !eve!. See ASCE 7. 

DISTANCE FROM AN ACTIVE EARTHQUAKE FAULT. Distance measured from the nearest point of 

the building to the closest edge of an Alquist-Priolo Earthquake fault zone for an active fault, if such a 
map exists, or to the closest mapped splay of the fault. 

GENERAL ACUTE CARE HOSPITAL. See Section 1224.3. 

HOSPITAL BUILDINGS. Hospital b(;JiJdings and all other medioa! faoh'ities as defined Jn Sootion 1250, 

Health and Safety Code. 

IRREGULAR STRUCTURE. A structure designed as having one or more plan or vertical irregularities per 

ASCE 7 Section 12.3. 

STRUCTURAL ELEMENTS. floor or roof diaphragms, deoking, jo.ists, slabs, beams, or girders, oo.l.ttmns, 

bearing vrol!s, retaining walls, masonry or oonorete nonbearing wa!.'s o-xcoed!ng one story fn height, 

foundations, shear walls or other lateral foroe resisting members, and any other elements necessary to 
tho ·10rtioa! and lateral strength or stQbifity of either the b11Hd.V:lg as a whole or any of its parts, ino.l.ttdfng 

oonneotlon between s11oh elements. 

1613A.3 Seismic ground motion values. Seismic ground motion values shall be determined in 

accordance with this section. 

1613A.3.1 Mapped acceleration parameters. The parameters Ss and S1 shall be determined from 

ti1e 0.2 and 1-second spectral response accelerations shown on Figures 1613.3.1(1) through 

1613.3.1(8). \11/here 84 is Jess than or equal to 0.04 and S&-is less than or equal to 0.15, the structure 

is permitted to be assigned to Seismic Design Category A. 
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1613A.3.5 Determination of seismic design category. Structures classified as Risk Category I, II or 

Ill that are located where the mapped spectral response acceleration parameter at 1-second period, 

S1, is greater than or equal to 0.75 shall be assigned to Seismic Design Category E. Structures 

classified as Risk Category IV that are located where the mapped spectral response acceleration 

parameter at 1-second period, S1, is greater than or equal to 0.75 shall be assigned to Seismic 

"" Design Category F. All other structures shall be assigned to Seismic Design Category D. a seismic 

design sategoFJ' based on their occ1::1pancy category and the desigf! $pestf4J .. l1=!sponse asseleration 

coefficients, Soo-anfl-.SQ4, determined in accordance with Section 1613.& . .4 .or the.site specific 

procedures of ASCE 7. Each b1:1ilding and stmot1:1Fe shall be assigned to the more severe seismic 

design category in accordance with Table 161 a.5.6(1) or 161 a.5.6(2), irrespes~ive of the fundamental 

perio~ of vibration of the stF1:1ct1:1Fe, T. 

TABLE 1613.3.5(1) SEISMIC DESIQ.N CATEGORY BASED ON .. SHORT PERIOD (0.2 second) 

RESPONSE ACCELER.J),TIONS 

RISK.CA.+15GbR¥ 
... 

VAtbUE Of: ·sgs- k)f-.U. m.. W-

.Soo .::; Q.167g A- A- A-

0.167g::::: Sgs.::: 0.33g .g. .g. ~ 
~ . . 

9.aag ::::: ~oo .::: G.5.9g G.- G.- .g.. 

0.5Qg::::: Sas .g.. .g.. .g.. 

TABLE 1613.3.5(2) SEISMIC DESIGN CATEGORY BASED ON 1 SECOND PERIOD RESPONSE 

ACCELERJ\llON 

VALUEOFS~ 

st»·.:: 9.967g 
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o.oa19:~ .. s~ B- .g_ G-

< OA3ag 

QA a3§ s:: S~ < Q.20g G- G- .g_ 

0.209 's~- .g_ .g_ .g_ 

1613A.3.5.1 Alternative seismic design category determination. Not permitted by DSA-

SS. VVhere S4 is less than 0.75, the seismio design ciategory is permitted to be determined from 

Table 1613.3.5(1falone when all of the foilowing apply: 

1. In each of the tv.ro orthogonal directions, the approximate fundamental period of the 

structure, Ta; in eaoh of the two orthogonal directions determined in acacirdance \~;;ith 

Section 12.ii.'2.1 qf ASCE 7, is less thai-1 (f8 T6 determined in accordance 1Nith SeGtlon 

11A.5ofASCE 7. 

2. In each of the two orthogonal directions, the fundamental period of the structure used to 

caloulate the story drift is less than Ta., 

3. Equatiori.12.8 2 of ASCE 7 is used to determine the.seismic response coefficient, Ca ... 

4. The diaphragms are rigid or are permitted to be idealized as rigid in accordance 1.vith 

Section 12.3.1 in ASCE 7 or for diapl'IFaQ!ll!? p~rmi~d to be idealized as flexible in 

aocordance •.vith Section 12.3.1 of ASCE 7,_ the distance between vertical elements of the 

seismic force resisting system does notexc.eed 40 feet(12192 mm). 

1613A.3.5.2 Simplified design procedure. Not permitted by DSA-SS. Vi.there the alternate. 

simplified design procedure of ASCE 7 is used, the seismic design category shall be determined 

in accordanoe with ASCE 7. 

1613A.4.1 Additional seismic-force-resisting systems for seismically isolated structures. Add 

the following exception to the end of Section 17.5.4.2 of ASCE 7: 

Exception: For isolated structures designed in accordance with this standard, the structural 

system limitations including the structural height limitations in Table 12.2-1 for ordinary steel 

concentrically braced frames (OCBFs) as defined in Chapter 11 and ordinary intermediate 
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moment frames (OMFs) (IMFs) as defined in Chapter 11 are permitted to be taken as 160 feet 

(48 768 mm) for structures assigned to Seismic Design Category D, E or F, provided that the 

following conditions are satisfied: 

1. The value of R1 as defined in Chapter 17 is taken as 1. 

2. For OMFs and OCBFs, design is in accordance with AISC 341. 

3. For IMFs, design is in accordance with A/SC 341. In addition, requirements of Section 

E3.6e of A/SC 341 shall be satisfied. 

SECTION 1615A 

STRUCTURAL INTEGRITY 

1615A.1 General. High-rise buildings that are assigned to Risk Category Ill or IV shall comply with the 

requirements of this section. Frame structures shall comply with the requirements of Section 1615A.3. 

Bearing wall structures shall comply with the requirements of Section 1615A.4. 

1615A.2 Definitions. The following words and terms are defined in Chapter 2 except those defined below 

shall, for the purposes of this section, have the meanings shown herein. 

HIGH-RISE BUILDING. A building with an occupied floor located more than 75 feet (22 860 mm) above 

the base. 
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1616A.1 General. The text of ASCE 7 shall be modified as indicated in Sections 1616A.1.1 

through 1616A.1.401616A.1.42. 

1616A.1.1ASCE7, Section 1.3. Modify ASCE 7 Section 1.3 by adding Section 1.3.6 as follows: 

1.3.6 Structural Design Criteria. Where design is based on ASCE 7 Chapters 16, 17, or 18, aRfl 

.J:/-; the ground motion, wind tunnel design recommendations, analysis, and design methods, 

material assumptions, testing requirements, and acceptance criteria proposed by the engineer 

shall be submitted to the enforcement agency in the form of structural design criteria for approval. 

[DSA-SS] Structural design criteria including wind tunnel design 

recommendations are required where design is based on ASCE 7 Chapter 31. 

[DSA-SS] Peer review requirements in Section 3414/1. of this code Section 322 of the California 

Existing Buildings Code shall apply to design reviews required by ASCE 7 Chapters 17 and 18. 

1616A.1.2 ASCE 7, Section 11.1.3. Replace last paragraph of ASCE 7 Section 11.1.3 by the 

following: 

Buildings shall be designed and detailed in accordance with Chapter 12. 

1616A.1.3 ASCE 7, Section 11.4.7. Modify ASCE 7 Section 11.4. 7 by adding the following: 

For buildings assigned to Seismic Design Category E or F, or when required by the building 

offlCial, a ground motion hazard analysis shall be performed in accordance with ASCE 7 Chapter 

21 as modified by Section 1803A.6 of this code. 

1616A.1.4 ASCE 7, Table 12.2-1. Modify ASCE 7 Table 12.2-1 as follows: 

A. BEARING WALL SYSTEMS 

5. 

17. Light-framed walls with shear panels of all other materials - Not permitted by OSA-SS. 
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B. BUILDING FRAME SYSTEMS 

3. 

8. 

24. Light-framed walls with shear panels of all other materials - Not permitted by DSA-SS. 

26. 

;:« C. MOMENT RESISTING FRAME SYSTEMS 

2. 

3. 

4. 

12 . .a,. Cold-formed steel -special bolted moment frame ~ Not permitted by DSA-SS. 

Exception: 

1) Systems listed in this section can be used as an alternative system when pre

approved by the enforcement agency. 

2) Rooffop or other supported structures not exceeding two stories in height and 1 O 

percent of the total structure weight can use the systems in this section when 

designed as components per ASCE 7Chapter13. 

3) Systems listed in this section can be used for seismically isolated buildings when 

permitted by Section 1613A.4.1. 

1616A.1.5 ASCE 7, Section 12.2.3.1. Replace ASCE 7 Section 12. 2. 3. 1 Items # 1 and# 2 by the 

following: 
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The value of the response modification coefficient, R, used for design at any story shall 

not exceed the lowest value of R that is used in the same direction at any story above that story. 

Likewise, the deflection amplification factor, Cd, and the system over strength factor, 0 0, ·used for 

the design at any story shall not be less than the largest values of these factors that are used in 

the same direction at any story above that story. 

1616A.1.6 ASCE 7, Section 12.2.3.2. Modify ASCE 7 Section 12.2.3.2 by adding the following 

additional requirement: 

f. Where design of elements of the upper portion is governed by special seismic load 

combinations, the special loads shall be considered in the design of the lower portion. 

1616A.1.7 ASCE 7, Section 12.2.5.6.1 [DSA-SS] The exception after the first paragraph is not permitted 

byDSA-SS. 

1616A.1.8 ASCE 7, Section 12.2.5. 7.1 [DSA-SS] The exception after the first paragraph is not permitted 

byDSA-SS. 

1616A.1.9 ASCE 7, Section 12.2.5. 7.2 [DSA-SS] The exception after the first paragraph is not permitted 

byDSA-SS. 

1616A.1.10 ASCE 7, Section 12.3.3. Modify first sentence of ASCE 7 Section 12.3.3.1 as follows: 

12.3.3.1 Prohibited Horizontal and Vertic;al Irregularities for Seismic Design Categories D 

through F. Structures assigned to Seismic Design Category D, E, or F having horizontal 

structural irregularity Type 1b of Table 12.3-1 or vertical structural irregularities Type 1b, 5a or 5b 

of Table 12.3-2 shall not be permitted. 

1616A.1.11ASCE7, Section 12.7.2. Modify ASCE 7 Section 12.7.2 by adding item 6 to read as follows: 

6. Where buildings provide lateral support for walls retaining earth, and the exterior grades on 

opposite sides of the building differ by more than 6 feet (1829 mm), the load combination of the 

seismic increment of earth pressure due to earthquake acting on the higher side, as determined 
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by a Geotechnical engineer qualifk:d in soils engineering plus the difference in earth pressures 

shall be added to the lateral forces provided in this section. 

1616A.1.12 ASCE 7, Section 12.8.1.3. Replace ASCE 7 Section 12.8.1.3 by the following:. 

12.B.1.3 MaKimum 86 Vahle iR Determinatioo ofC6. Forreguiarstrnotures five stories or loss 

abo•.te the base as defined in Seotion 11. 2 and 11lith a period, T, of 0. 5 s or loss, C.s is permltted to 

be oalouiated fJ8ing the largerofotthor S.s -1.5 or 80% of the •;alue of S.s determined per 

Soot!ons 11.4.1or11.4.7. 

12.B.1.3 Maximum Sos Value in Determination of Cs and Ev 
The value of Cs and E~ are permitted to be calculated using a value of Sos equal to 1. 0, but not 
less than 70% of s DS as defined in Section 11.4.4, provided that all of the following criteria are 
met: 

7. The structure does not have irregularities. as defined in Section 12.3.2: 
8. The structure does not exceed five stories above the base as defined in Section 11.2: 
9. The structure has a fundamental period, T. that does not exceed 0. 5 seconds, as 

determined using Section 12.8.2; 
10. The structure meets the requirements necessarv for the redundancy factor. p. to be 

permitted to be taken as 1.0, in accordance with Section 12.3.4.2: 
11. The site soil properties are not classified as Site Class E or F. as defined in Section 

11.4.2: and 
12. The structure is classified as Risk Categorv I or II, as defined in Section 1.5.1. 

I 

1616A.1.13 ASCE 7, Section 12.9.4. Replace ASCE 7 Section 12.9.4 as follows: 

12.9.4 Scaling Design Values of Combined Response. Modal base shears used to determine 

forces and drifts shall not be less than the base shears calculated using the equivalent lateral 

force procedure of section 12.8. 

1616A.1.14 ASCE 7, Section 12.10.2.1. Replace ASCE 7 Exception 1. of Section 12.10.2.1 by the 

following: 

EXCEPTIONS: 

1. The forces calculated above need not exceed those calculated using the load 

combinations with overstrength factor of Section 12.4.3.2 with seismic forces determined by 

Equation 12. 10- 3 and transfer forces, where applicable. 
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1616A.1.15 ASCE 7, Section 12. 12.3. 

1616A.1.16 ASCE 7, Section 12.13.1. Modify ASCE 7 section 12.13.1 by adding Section 12.13.1.1 as 

follows: 

12.13.1.1 Foundations and superstructure-to-foundation connections. The foundation shall 

be capable of transmitting the design base shear and the overturning forces from the structure 

into the supporting soil. Stability against overturning and sliding shall be in accordance with 

Section 1605A. 1. 1. 

In addition, the foundation and the connection of the superstructure elements to the 

foundation shall have the strength to resist, in addition to gravity loads, the lesser of the following 

seismic loads: 

1. The strength of the superstructure elements. 

2. The maximum forces that 11/oukl occur can be delivered to the foundation in the§. fully 

yielded structural system. 

3. Forces from the Load Combinations with overstrength factor in accordance with ASCE 7 

Section 12.4.3.2. 

Exceptions: 

Final Express Terms 

1. Where reference standards specify the use of higher design loads. 

2. When it can be demonstrated that inelastic deformation of the foundation and 

superstructure-to-foundation connection will not result in a weak story or cause 

collapse of the structure. 

3. Where basic str1:1ctura! system seismic force-resisting svstem consists of light 

framed walls with shear panels, unless the reference standard specifies the use of 

higher design loads. 
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Where the computation of the seismic overturning moment is by the equivalent lateral

force method or the modal analysis method, reduction in overturning moment permitted by 

section 12. 13.4 of ASCE 7 may be used. 

Where moment resistance is assumed at the base of the superstructure elements, the 

rotation and flexural deformation of the foundation as well as deformation of the superstructure

to-foundation connection shall be considered in the drift and deformation compatibility analyses. 

1616A.1.17 ASCE7, Section 13.1.3. 

1616A.1.18 ASCE 7, Section 13.1.4. Replace ASCE 7 Section 13.1.4 with the following: 

13.1.4 Exemptions. The following nonstructural components are exempt from 

the requirements of this section: 

1. Furniture (except storage cabinets as noted in Table 13.5-1). 

2. Temporary or moveable (mobile) equipment. 

Exceptions: 

a) Equipment shall be anchored if it is permanently attached to the building utility 

services such as electricity, gas, or water. For the purposes of this requirement, 

"permanently attached" shall include all electrical connections except plugs for duplex 

receptacles. 

b) The enforcement agency shall be permitted to require temporary attachments for 

movable equipment which is usually stationed in one place and heavier than 400 

pounds or has a center of mass located 4 feet (1.22 m) or more above the adjacent 

floor or roof level that directly support the component. when they are not in use for a 

period longer than 8 hours at a time. 

3. Architectural, mechanical and electrical components in Seismic Design Categories D, E, or 

F where all of the following apply: 
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a . .The component is positively attached to the structure; 

b. Flexible connections are provided at seismic separation joints and_between the 

component and associated ductwork, piping, and conduit; and either: 

i. The component weighs 400 pounds (1780 N) or Jess and has a center of mass 

located 4 feet (1.22 m) or Jess above the adjacent floor or roof level that directly 

support the component; 

Exception: Special Seismic Certification requirements of this code in 

accordance with Section 1705A.13.3 1705A.12. 4 shall be applicable. 

or 

ii. The component weighs 20 pounds (89 N) or Jess or, in the case of a 

distributed system, 5 lblft (73 Nim) or Jess. 

Exception: The enforcement agency shall be permitted to require attachments for 

equipment with hazardous contents to be shown on construction documents irrespective 

of weight. 

1616A.1.19 ASCE 7, Section 13.4. Replace ASCE 7 Section 13.4.2.3 with the following: 

13.4.2.3Pregualified.P12.osMnstalled anchors and specialty inserts in Concrete and 

Masonry. 

Post-installed anchors and specialty inserts in concrete that are used for 

oomponent anohorage sha!! be pre-qualified for seismic applications in accordance with 

AC/ 355.2, AC/ 355.4. ICC-ES AC193, ICC-ES AC232. -eF ICC-ES AC308 or ICC-ES 

AC446 shall be permitted. Post-installed anchors in masonry used for oomponent 

anohorage shall be pre-qualified for seismic applications in accordance with ICC-ES 

AC01, AC58, or AC106. 

Use of screw anchors shall be limited to dry interior conditions and shall not be 

used in building enclosures. Re-use of screw anchors or screw anchor holes shall not be 

permitted. 

Exception: fDSA-SSl Screw anchors are not prohibited for use in building 

enclosures. 
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1616A.1.20 ASCE 7, Section·13.4.5 ModifvASCE 7 Section 13.4.5 by adding Section 13.4.5.1 as 

follows: 

13.4.5. 1190BA.1.1 Power Actuated Fasteners: 

Power actuated fasteners qualified in accordance with ICC-ES AC 70 shall be deemed to 

satisfy the requirements of Section 13.4.5. this section. 

Power actuated fasteners shall be permitted in seismic shear for components exempt 

from permit requirements by Section 1616A. 1. 18 of this code and for interior non-bearing 

non-shear wall partitions onlv. Power actuated fastener shall not be used to 

anchor seismic bracing. exterior cladding or curtain wall systems. 

Exception: Power actuated fasteners in steel to steel connections prequalified for 

seismic application by cvclic tests in accordance with ICC-ES AC 70 shall be 

permitted for seismic design. 

1616A.1.211616A.1.20 ASCE 7, Section 13.5.6. Replace ASCE 7, Section 13.5.6 with the following: 

13.5.6 Suspended Ceilings. Suspended ceilings shall be in accordance with this section. 

13.5.6.1 Seismic Forces. The weight of the ceiling, Wp, shall include the ceiling grid; ceiling tiles 

or panels; light fixtures if attached to, clipped to, orlaterally supported by the ceiling grid; and 

other components that are laterally supported by the ceiling. Wp shall be taken as not less than 4 

psf (19 Nlm2
). 

The seismic force, F P• shall be transmitted through the ceiling attachments to the building 

structural elements or the ceiling-structure boundary. 

13.5.6.2 Seismic Design Requirements. Suspended.acoustical tile or lay-in panel ceilings shall 

be designed in accordance with ASTM E 580 Section 5.2.8 and the requirements of Sections 

13.5.6.2.1and13.5.6.2.2, or be designed in accordance with Section 13.2.1.1, or be seismically 

qualified in accordance with Sections 13.2.5or13.2.6. 
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13.5.6.2.1. Industry Standard. Construction for Acoustical Tile or Lay-In Panel Ceilings. 

Acoustical tile or lay-in panel ceilings in Seismic Design Categories D, E, and F shall be 

designed and installed in accordance with ASTM C635, ASTM C636, and ASTM E 580, 

Section 5- Seismic Design Categories D, E, and Fas modified by Section 13.5.6.2.2. 

Exception to Section 13.5.8.1 shall not be used in accordance with ASTM E 580 Section 5.5. 

13.5.6.2.2 Modification to ASTM E 580. Modify ASTM E 580 by the following: 

1. Exitways. Lay-in ceiling assemblies in exitways of hospitals and essential services 

buildings shall be installed with a main runner or cross runner surrounding all sides of 

each piece of tile, board or panel and each light fixture or grille. A cross runner that 

supports another cross runner shall be considered as a main runner for the purpose of 

structural classification. Splices.or intersections of such runners shall be attached with 

through connectors such as pop rivets, screws, pins, plates with end tabs or other 

approved connectors. Lateral force diagonal bracing mav be omitted in the short or 

transverse direction of exitwavs. not exceeding 8 feet wide, when perimeter support in 

accordance with ASTM E 580 Sections 5.2.2 and 5.2.3 is provided and the perimeter 

wall laterally supporting the ceiling in the short or transverse direction is designed to 

carrv the ceiling lateral forces. The connections between the ceiling grid, wall angle 

and the wall shall be designed to resist the ceiling lateral forces. 

2. Corridors and Lobbies. Expansion joints shall be provided in the ceiling at 

intersections of corridors and at junctions of corridors and lobbies or other similar 

areas. 

3. Lay-in panels. Metal panels and panels weighing more than 112 pounds per square 

foot (24 N/m2
) other than acoustical tiles shall be positively attached to the ceiling 

suspension runners. 

4. Lateral force bracfng. Lateral force bracing is required for all ceiling areas except 

that they shall be permitted to be omitted in rooms with floor areas up to 144 square 

feet when perimeter support in accordance with ASTM E 580 Sections 5.2.2 and 5.2.3 

are provided and perimeter walls are designed to carry the ceiling lateral forces. The 

connections between the ceiling grid, wall angle and the wall shall be designed to 
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resist the ceiling lateral forces. Horizontal restraint point spacing shall be justified by 

analvsis or test and shall not exceed a spacing of 12 feet by 12 feet. Restraint Bracing 

wires shall be secu(ed with four tight twists in 1 112 inches, or an approved alternate 

connection. 

5. Ceiling support and bracing wires shall be spaced a minimum of 6" from all pipes. 

ducts. conduits and equipment that are not braced for horizontal forces. unless 

approved otherwise bv the building official. 

5. CeiliRg fixtures. Ffxtl:J.ros installed in aeoustical tile or lay in panel eoHings shalt he 

mo1:1Rted in a manner that wit.' not eompromise eeilfng performanee. 

All reeessed or d:up iR light fixt1:Jres and grilles shal.' eo supported direet!y fr:om the 

fixture housing to tho strueture abo'lo with a min.mum of fillo 12 gage v.~i.ros .'oeated at 

diagonally opposite earners. Love#ng and positioning of fixtures may be pro•lidod /;Jy· 

the ee!Jfng grid. Fixture support 'I/ires may be slightly loose to allow the fixture to seat 

in the grid system. F.fxwros shalt not be supported from main r.mners or eross runners 

if tho weight of tho fixtures eausos tho total dead load to exeeod tho dofleetion 

eapabif.ity of the eoi!lRg suspension system. 

Fixtures shall not be !nstaHed so that·tho ma.in runners or GFOss runners will be 

oeeentrioa!.'y loaded. 

Surfaee mo1:1Rted fixtures sha!I ee attaehed to tho ma.'R runner with at least WIG 

positi•lfJ G/amping de•1iees made of material vlith a mJn!mum of 14 gage. RotatkJRal 

spring catehes do not oomp!y. A 12 gage iusponsfon wire shalt be attaehod to oaeh 

elamping do•1fee and to the strueture above. 

6. Partitions. V'A1ero the suspended ool!iRg system is required to provide lateral support 

for the permanent or refoeatab!o partltkJRs, the eenneet!on of tho partition to the cel/.ing 

system, the eof.'ing system memeers and their eonneetfens, and the lateral force 

brae.'Rg sha!.' be designed to support the reaetion foree of the partition from proserieed 

toads app#ed perpendicular to the faoo of the partitlon. Parlitlon connectors, the 

suspended ce#ing system and tho .lateral foree braeing shall alt be engineered to suit 

the indf•1idua! partitfon app!icatlon and shaH be shown or defined ln the drawings or 

speeifieat.'<Jns. 

1616A.1.22 1616A.1.21. 
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1616A.1.231616A.1.22 ASCE 7 Tables 13.5-1and13.6-1. ModifyASCE 7, Tables 13.5-1 & 13.6-1 

by the following: 

1. For components with Ro. greater than 1.5. overstrength factor(D. 0 ) for design of anchorage to 

concrete and vibration isolators along with associated snubberslconnections shall be 2.0. 

2. For Exterior Nonstructural Wall Elements and Connections. overstrength factor (OQ) shall be 

1.0. 

1616A.1.241616A.1.23 ASCE 7, Section 13.6.5. Modify ASCE 7, Section 13.6.5.6 Exceptions 1 and 

2 as follows: 

Exceptions: 

1. Design for the seismic forces of Section 13.3 shall not be required for raceways where either: 

· a. Trapeze assemblies are used to support raceways and the total weight of the raceway 

supported by trapeze assemblies is less than 10 lb/ft (146 Nim), or 

b. The raceway is supported by hangers and each hanger in the raceway run is 12 in. (305 

mm) or less· in length from the raceway support point to the supporting structure. Where 

rod hangers are used with a diameter greater than 318 inch, they shall be equipped with 

swivels to prevent inelastic bending in the rod. 

2. Design for the seismic forces of Section 13.3 shall not be required for conduit, regardless of 

the value of Ip, where the conduit is less than 2.5 in. (64 mm) trade size. 

1616A.1.251616lt.1.2-4 ASCE 7, Section 13.6.7. Replace ASCE 7, Section 13.6. 7 Exceptions 1 and 

2 with the following: 

Exceptions: 

The following exceptions pertain to ductwork not designed to carry toxic, highly toxic, or 

flammable gases or used for smoke control: 

1. Design for the seismic forces of Section 13.3 shall not be required for ductwork where either: 
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a. Trapeze assemblies are. used to support ductwork and the total weight of the ductwork 

supported by trapeze assemblies is less than 10 lb/ft (146 Nfm); or 

b. The ductwork is supported by hangers and each hanger in the duct run is 12 in. (305 

mm) or less in length from the duct support point to the supporting structure. Where rod 

hangers are used with a diameter greater than 318 inch, they shall be equipped with 

swivels to prevent inelastic bending in the rod. 

2. Design for the seismic forces of Section 13.3 shall not be required where provisions are made 

to avoid impact with larger ducts or mechanical components or to protect the ducts in the event of 

such impact; and HVAC ducts have a cross-sectional area of 6 ff (0.557 m2
) or less, or weigh 10 

lb/ft (146 Nim) orless. 

1616-A.1.26 ASCE 7, SeetiaR 13. 6. B.2 . • ~11-0dify ASCE 7, SeotfoR 13. 6. 8.2 /3Y addiRg Exception as 

follov1S: 

Exooptien: ARohor oapao.fties sha.'I be determlned Jn aooordaRoe with material chapters of thfs 

oode iR !fe/J of /JslRg those iR NFPA 13 aRd demand Sha!.' be based OR ASCE 7. 

1616A.1.26 ASCE 7, Section 13.6.8.3. Replace ASCE 7, Section 13.6.8.3 with the following: 

13.6.8.3 Exceptions. Design of piping systems and attachments for the seismic forces of 

Section 13.3 shall not be required where one.of the following conditions apply: 

1. Trapeze assemblies are used to support piping whereby no single pipe exceeds the limits set 

forth in 3a. orb. below and the total weight of the piping supported by the trapeze assemblies 

is less than 10 lb/ft (146 Nim). 

2. The piping is supported by hangers and each hanger in the piping run is 121n. (305 mm) or 

Jess in length from the top of the pipe to the supporting structure. Where pipes are supported 

on a trapeze, the trapeze shall be supported by hangers having a length of 12 in. (305 mm) 

or less. Where rod hangers are used with a diameter greater than 318 inch, they shall be 

equipped with swivels to prevent inelastic bending in the rod. 
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3. Piping having an Rp in Table 13.6-1 of 4.5 or greater is used and provisions. are made to 

avoid impact with other structural or nonstructural components or to protect the piping in the 

event of such impact and where the following size requirements are satisfied: 

a. For Seismic Design Categories D, E, or F and values of Ip greater than one, the 

nominal pipe size shall be 1 inch (25 mm) or less. 

b. For Seismic Design Categories D, E, or F, where IP == 1. O the nominal pipe size shall be 

3 inches (80 mm) or less. 

The exceptions above shall not apply to elevator piping. 

1616A.1.27 ASCE 7, Section 13.6.10.1. Modify ASCE 7 Section 13.6.10.1 by adding Section 

13. 6. 10. 1. 1 as follows: 

13.6.10.1.1 Elevators guide rail support. The design of guide rail support-bracket fastenings 

and the supporting structural framing shall use the weight of the counterweight or maximum 

weight of the car plus not less than 40 percent of its rated load. The seismic forces shall be 

assumed to be distributed one third to the top guiding members and two thirds to the bottom 

guiding members of cars and counterweights, unless other substantiating data are provided. In 

addition to the requirements of ASCE 7 Section 13.6.10.1, the minimum seismic forces shall be 

0. 5g acting in any horizontal direction. 

1616A.1.2B ASCE 7, Section 13.6.10.4. Replace ASCE 7, Section 13.6.10.4 as follows: 

13.6.10.4 Retainer plates. Retainer plates are required at the top and bottom of the car and 

counterweight, except where safety devices acceptable to the enforcement agency are provided 

which meet all requirements of the retainer plates, including full engagement of the machined 

portion of the rail. The design of the car, cab stabilizers, counterweight guide rails and 

counterweight frames for seismic forces shall be based on the following requirements: 

1. The seismic force shall be computed per the requirements of ASCE 713.6.10.1. The 

minimum horizontal acceleration shall be 0.5g for all buildings. 

2. Wp shall equal the weight of the counterweight or the maximum weight of the car plus not 

less than 40 percent of its rated load. 
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3. With the car or counterweight located in the most adverse position, the stress in the rail 

shall not exceed the limitations specified in these regulations, nor shall the deflection of the 

rail relative to its supports exceed the deflection listed below: 

RAIL SIZE WIDTH OF MACHINED ALLOWABLE RAIL 

(weight per foot of length, SURFACE DEFLECTION 

pounds) (inches) (inches) 

8 1 J4 0.20 

11 1U 0.30 

12 1% 0.40 
• .. · 15 131132 0.50 

18~ 131132 0.50 

22~ 2 0.50 

30 2 J4 0.50 

For SI: 1 inch = 25 mm, 1 foot = 305 mm. 

NOTE: Deflection limitations are given to maintain a consistent factor of safety against 

disengagement of retainer plates from the guide rails during an earthquake. 

4. Where guide rails are continuous over supports and rail joints are within 2 feet (610 mm) of 

their supporting brackets, a simple span may be assumed. 

5. The use of spreader brackets is allowed. 

6. Cab stabilizers a'nd counterweight frames shall be designed to withstand computed lateral 

load with a minimum horizontal acceleration of 0.5g. 

1616A.1.29 ASCE 7, Section 16.1.4. Remove ASCE 7 Sections 16.1.4.1and16.1.4.2 and modify 

Section 16. 1. 4 by the following: 

Maximum scaled base shears used to determine forces an.d drifts shall not be less than the base 

shears calculated using the equivalent lateral force procedure of Section 12.8. 

1616A.1.30 ASCE 7, Section 16.2.2. Modify ASCE 7 Section 16.2.2 by adding the follow~ng: 
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Requirements of this section shall be deemed to be satisfied for new buildings, using acceptance 

criteria in Section 16.2.4.2, by the nonlinear modeling parameters in ASCE 41. 

1616A.1.31ASCE7, Section 16.2.3. Modify ASCE 7 Section 16.2.3 by adding the following: 

Requirements of this section shall be deemed to be satisfied by using load combinations in 

Sections 12.4.2.3 and 12.4.3.2 with 25% of the required Jive loads. 

1616A.1.32 ASCE 7, Section 16.2.4. Modify ASCE 7 Section 16.2.4 by the following: 

a) Where site is located within 3. 1 miles (5 km) of an active fault at least seven ground motions 

shall be analyzed and response parameters shall be based on larger of the average of the 

maximum response with ground motions applied as follows: 

1. Each of the ground motions shall have their maximum component at the fundamental 

period aligned in one direction. 

2. Each of the ground motion's maximum component shall be rotated orthogonal to the 

previous analysis direction. 

b) Where site is located more than 5 km from an active fault at least 10 ground motions shall be 

analyzed. The ground motions shall be applied such that one-half shall have their maximum 

component aligned in one direction and the other half aligned in the orthogonal direction. The 

average of the maximum response of all the analyses shalf be used for design. 

1616A.1.33 ASCE 7, Section 16.2.4.1. 

1616A.1.34 ASCE 7, Section 16.2.4.2. 

1616A.1.35 ASCli 7, Section 17.2.1. Mod.ifyASCE 7, Section 17.2.1 by adding the foUowing: 

The importanoe faotor, l13; for parts and portions of a seismiG iso!f1ted btJ#dfng shall be the same as 

that requhred for a fixed base. building of the same ri&'< oategory. 

1616A.1.351616A.1.36 ASCE 7 Section 17.2.4.7. Modify ASCE 7, Section 17.2.4. 7 by adding the 

to/lowing: 
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The effects of uplift and/or rooking shall be explicitly accounted for fR the ana!ysis and in the testing 

of the isolator units. 

1616-A.1.37ASCE 7, Sestion 17.2.6.2. M-0difyASCE 7, Soctf-OR 17.2.5.2 byaddiRg the faHowfn.g: 

The separation req{;lfroments for the b{;llfd.fng abo•1-0 tho f-solatfon system and adjacent b{;lfldings 

sha# be the SYm of the factored displacements for eao"1 b{;lflding. The factors to be {;ISed Jn 

determin.ing separations shall be: 

~ F-Or sefsm.ioa!!y isolated bufkJ,iJ:lgs, the deformation res{;llf.ing from the analyses {;ISfng the Risk 

Targ~ted Ma-xim{;lm Ccmsiderod Earthquake oomodlfied by Rr-

-2-: For fixed based bu#d.ings, C6. times the elastfo deformations ros{;lftfng from an equivalent 

statio analy-sf-s /18fng the seismic base shearcomp{;lted ·1ia ASCE 7, Seotfen 12.B. 

1616A.1.361616A.1.3B ASCE 7, Section 17.4. Modify ASCE 7, Section 17.4.2 by adding the 

following: 

17.4.2.3 Linear Procedure. Linear procedures shall not be used in' Seismic Design Category E & F 

structures. be Jimfted to struotures located at sites where mapped value of 84 fs less than 0. 6g. 

1616A.1.371616A.1.39 ASCE 7, Section 17.6 Modify ASCE 7, Section 17.6 by adding the following: 

17.6.1.1 Minimum Seismic Force. For the response spectrum and linear response history 

procedures, Vb and Vs, shall not be taken less than those calculated in accordance with Equations 

17.5-7 and 17.5-8. 

1616A.1.381616A.1.40ASCE 7, Section 18.3.1. Modify ASCE 7, Section 18.3.1 by replacing the 

third paragraph with the following: 

If the calculated force in an element of the seismic force resisting system does not exceed 1. 5 times 

its nominal strength for the Risk-Targeted Maximum Considered Earthquake (MCER) nor its 

nominal strength for the Design Earthquake (DE), the element is permitted to be modeled as linear. 

For this section, the MCER and DE response shall be based on largest response due to a single 

ground motion and not the average response of suite of ground motions. 

Final Express Terms 
Part 2- 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 73 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1616A.1.39 1616A.1.41 

1616A.1.401616A.1.42 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

CHAPTER17A 

SPECIAL INSPECTIONS AND TESTS 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

DSA-SS 

x 

DSA-SS/CC 

x 

SECTION 1701A 

GENERAL 

Comments 

1701A:.1 Scope. The provisions of this chapter shall govern the quality, workmanship and requirements 

for materials covered. Materials of construction and tests shall conform to the applicable standards listed 

in this code. 

1701A.1.1 Application. The scope of application of Chapter 17A is as follows: 

1. [DSA"SS & DSA-SS/CC] Structures regulated by the Division of the State Architect-Structural 

Safety, which include those applications listed in Sections 1.9.2.1 (DSA-SS), and 1.9.2.2 
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(DSA-SS!CC). These applicatio,ns include public elementary and secondary schools, 

community colleges and state-owned or state leased essential services buildings 

2. 

Exception: 

1701A.1.2 Amendments in this chapter. DSA-SS adopts this chapter and all amendments. 

Exception: Amendments adopted by only one agency 'appear in this chapter preceded with the 

appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect - Structural Safety: 

f DSA-SSJ For applications listed in Section 

1.9.2.1. 

f DSA-SS/CCJ For applications listed in Section 

1.9.2.2. 

2. 

1701A.1.3 Reference to other chapters. 

1701A.1.3.1 [DSA-SSICC] Where reference within this chapter is made to sections in 

Chapters 16A, 19A, 21 A, af?d 22A, aR<i 34A, the provisions in Chapters 16, 19, 

21, and 22, aRfl-34 respectively .. shall apply instead. 

· 1701A.31701A.4 Special iRSf3f!sWFs inspections and tests. 

1701A.4 1701A.5 Special iRSpestors inspections and tests. [DSA-SS & DSA-SS/CCJ In addition to 

the project inspector required by the California Administrative Code (CCR, Title 24, Part 1), Section 4-

333, the owner shall employ one or more approved agencies speelal iRspeetors to provide special 

inspections and tests as required bv the enforcement agencv during construction on the types of work 
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listed under Chapters 17 A, 1 BA, 19A, 20, 2.1 A, 22A, 23, and 25 and .a4-ef..the C.alifornia Existing Building 

Code and noted in the special test, inspection and observation plan required by Section 4-335 of the 

California Administrative Code. 

SECTION 1702A 

DEFINITIONS 

1702A.1 Definitions. The following terms are defined in Chapter 2 except those defined below which 

.shall, for the purposes of this sootfon chapter. have the meanings shown herein. 

PROJECT INSPECTOR. [DSA-SS, DSA-SS/CC] The person approved to provide inspection in 

accordance with the California Administrative Code, Section 4-333(b). The term "project inspector'' is 

synonymous with "inspector of record." 

Quality Ass.urance (QA). Special inspections and testing provided by an approved agency employed by 

the Owner. Project specific testing required by approved construction documents shall be performed by 

the approved agencv responsible for Quality Assurance (QA). unless approved otherwise by the building 

official. 

Quality Control (QCJ. Inspections and materials/functionality testing provided by the fabricator, erector. 

manufacturer or other responsible contractor as applicable. 

SPECIAL INSPECTION. 

Continuous special inspection. The full-time observation of work requiring special inspection by a 

special inspector who is present in the area where the work is being performed. 

Periodic special inspection. The part-time or intermittent observation of work requiring special 
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inspection by a special inspector who is present in the area where the work has been or is being 

performed and at the completion of the work. 

SECTION 1704A 

SPECIAL INSPECTIONS, AND TESTS, 

CONTRACTOR RESPONSIBILITY AND 

STRUCTURAL OBSERVATION 

1704A.2 Special inspections and tests. Where application is made to the building official for 

construction as specified in Section 105, the owner or the owners··authGrized a:gent; · oth·erthah contractor, 

shall employ one or more approved agencies t9 provide special inspections and tests during construction 

on the types of work specified in Section 1705A and identify the approved agencies to the building official. 

These special inspections and tests are in addition to the inspections by the building official that are 

identified in Section 110. 

Exceptions: 

1. Special inspections and tests are not required for construction of a minor nature or as warranted by 

conditions in the jurisdiction as approved by the building official. 

2. fDSA-SS. DSA-SSICCI Reference to Section 105 and Section 11 O shall be to the California 

Administrative Code instead. 

2. Unless otherwise required by the building official, special inspections are not required for Group U 

occupancies thatare accessory to a residential ocsupanoy inol1:1ding, butnotlimite~Ho; those listed 

in Section 312.1. · 

a. Special inspections are notrequired for portions of st~uotures designed and c~mstrubted in 

accordance with the cold formed steel light frame construction provisions of Section 2211.7 or the 

conventional light frame construction provisions of Section.2$6. 

4. The contractor is permitted to employ the approved agencies where the contractor is also the 

ewnei;.. 
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1704A.2.3 Statement of special inspections. The applicant shall submit a statement of special 

inspections prepared by the registered design professional in responsible charge in accordance with 

Section 107.1 as a condition for permit issuance construction documents review. This statement shall 

be in accordance with Section 1704A.3. 

fDSA-SS. DSA-SS/CCT Reference to Section 107. 1 shall be to the California Administrative Code 

instead. 

Exception: A statement of spsoial inspeotions is not required f.or portions of structures designed 

and constructed in accordance 'Nith the cold f.ormed steel light frame construction provisions of 

Section 2211.7 or the conventional light frame construction provisions of Section 2308. 

1704A.2.4 Report requirement. The inspector(s) of record and A-£!.pproved agencies shall keep 

records of special inspections and tests. The inspector of record and approved agency shall submit 

reports of special inspections and tests to the buBding official, and to the registered design 

professional in responsible charge as required by the California Administrative Code. Reports shall 

indicate that work inspected or tested was or was not completed in conformance to approved 

construction documents as required by the California Administrative Code and this code. Tlt!e 24 

Parts 1 and 2. Discrepancies shall be brought to the immediate attention of the contractor for 

correction. If they are not corrected, the discrepancies shall be brought to the attention of the building 

official and to the registered design professional in responsible charge prior to the completion of that 

phase of the work. A final report documenting required special inspections and tests, and correction 

of any discrepancies noted in the inspections or tests, shall be submitted at a point in time agreed 

upon prior to the start of work by the owner or owner's authorized agent to the building official. 

1704A.2.5 Special inspection offabricated items. Where fabrication of structural, load-bearing or 

lateral load resisting members or assemblies is being conducted on the premises of a fabricator's 

shop, special inspection of the fabricated items shall be performed during fabrication. 

Exceptions: 1 ) 

4j Special inspections during fabrication are not required where the fabricator maintains approved 

detailed fabrication and quality control procedures that provide a basis f.or control of the 

workmanship and the fabricator's ability to conf.orm to apprcJ'led oonstruotlon dowments and this 
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code. /\pproval shall be based upon review of fabrication and quality control procedures and 

periodic inspection of fabrication practices by the building official. 

~ Speoia.' inspeotlfms are not required where fabricator is registered and approV..'€d in 

accordance with Section 1704.2.5.1. 

1704;2~5.1 ·Fabrisator approval. Spee.i.al .i.ffspeotie#s·during'f.abrk:atioi1 are'hot required 1Nhere 

the work is done on the premises of a fabricbter registered and apptoved to perform such work 

without speofa! iRspootiOR. Approval shall be eased upon re•.iie•N·of the fabricater's written 

procedural and quality control manuals aiid periodic audltirt§ of fabrication practices by an 

appFO'IOd agency. At. e.ompletion CiHabrication, the approved fabricator shall SElbrr'lit a oortifioate of 

'·~ oomplfanoe to the own.er or owner's aEJthorized agent fer subrnittatlothe bl:Jf.1dingeffiG!8fas 

speolfied ln Seotion 1704.5 stating that the work was perfermed in accordance with the appro•10d 

oonstrootlon dool:Jments. 

1704A.3.2 Seismic requirements in the statement of special inspections. Where Section 

1705A.12 or 1705A.13 specifies special inspections or tests for seismic resistance, the statement of 

special inspections shall identify the equipment/components that require special seismic 

certification designatea seismic systems and seismic force resisting systems that are subject to 

special inspections or tests. 

1704A.4 Contractor responsibility. Each contractor responsible for the construction of a main wind- or 

seismic force resisting system, installation of equipment/components requiring special seismic 

certification designated seismic system or a wind- or sei~mic-resisting component listed in the statement 

of special inspections shall submit a written statement of responsibility to the building official and the 

owner or the Owner's authorized agent prior'to the commencement of work on the system or component. 

The contractor's statement of responsibility shall contain acknowledgement of awareness of the special 

requirements contained in the statement of special inspections. 
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1704A.5 Submittal to the Building official. In addition to the submittal of reports of special inspections 

and tests in accordance with Section 1704A.2.4, reports and certificates shall be submitted by the owner 

or owner's authorized agent to the building official for each of the following: 

1. Cortifioate of Compliance f-or the fabrication of struotural, load bearing or 

lateral load resistin.g members or assemblies on the premises of a registered and approWJd 

'fabricator in accordance 1.vith Seotion 1704 .2.5.1. 

2. Certificate of compliance for the seismio qualifioation manufacturer's certification of non-structural 

components, supports and attachments in Section 1705A.13.2. 

3. Certificate of compliance for the designated seismio system equipment/components requiring 

special .seismic certification in accordance with Section 17056.13.3. 

1704A.6 Structural observations. \f\lhere required by the provisions of Section 1704.6.1 or 1704.6.2, t 

The owner or the owner's authorized agent shall employ a registered design professional to perform 

structural observations. Structural observation does not include or waive the responsibility for in.spection 

in Section 110 or the special inspections in Section 1705A or other sections of this code. 

Prior to the commencement of observations, the structural observer shall submit to the building official a 

written statement identifying the frequency and extent of structural observations. 

At the conclusion of the work included in the permit, the structural observer shall submit to the 

building official a written statement that the site visits have been made and identify any reported 

deficiencies that, to the best of the structural observer's knowledge, have not been resolved. 

fDSA-SS. DSA-SS/CCl Reference to Section 110 shall be to the California Administrative Code 

instead. 

1704.G.1 StFuGtural observatioAs f-Or seismiG resistaAs'e . . structural observations shall be provided 

f-or those structures assigned to' Seismfc Design category D, E or F where one or more of the 

f-ollowing conditions mdst: 

1. The structure is classified as Rlsk Category Ill or IV. 

2. The height of the structure is greater than 75 feet (22 860 mm) above the base as defined in 

ASCE 7. 
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d. The struoture is assigned to Seislflfo Design Categery E, is olassified as Risk Categery I or 11, 

and is greater than two stories abe•10 grade plane. 

4. 'AtRen so deSlgnated by the .reg,istered des!gn prefesSiona.' res~onslble fOr..the structural 

design. 

5. VI/hen suoh observation is speoifioally required by the b1:1#diRg effieial. 

1704.G.2 StruGtural observations f-er 'Nind requirements. Struotural observations shall be provided 

for those 

struotures sited where Vasd as determined ih aosordanse 'Nith Seotien .1609.a: 1 exceed~ 11 o mph 

(49 m/seo), where one or more·ofthe follmv.jng soriditionsexist: 

1. The struGture is classified as Risk CatefJfJI}' Ill or IV. 

2. The b1::1.Ud.wghe!g/# 1s·'~reatertl=ra1ti75 feat'(22;860'rnrn)~ 

a. VI/hen so designatedby'tne registel=&d des.ignpr:offisSiDlla.' F0sponsible for the structural 

design. 

4. VVhen suoh observation ·is specifioally required by the buikiing o#ieia!. 

SECTION 1705A 

REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705A.2.1 Structural steel. Special inspections and nondestructive testing of structural steel 

elements in buildings, structures and portions thereof shall be in accordance with the quality 

assurance inspection requirements of Al SC a()O of this section,_-and Chapter 22A and quality control 

requirements of A/SC 360. A/SC 341 and A/SC 358. 

Exception: Special inspection of railing systems composed of structural steel elements shall be 

limited to welding inspection of welds at the base of cantilevered rail post. 

A/SC 360, Chapter N and A/SC 341, Chapter J are adopted, except as noted below: 

The following provisions of A/SC 360, Chapter N are not adopted: 

L. N4., Item 2. (Quality Assurance Inspector Qualifications) 

2. NS., Item 2. (Quality Assurance) 

3. CDSA-SS, DSA-SS/CCl N5., Item 3. (Coordinated Inspection) 
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4. FDSA-SS, DSA-SS!CCT NS., Item 4. (Inspection of Welding) 

5. CDSA-SS, DSA-SS/CCl N7 (Approved Fabricators and Erectors) 

6. CDSA-SS, DSA-SS/CCl NB (NonconforminFJ Material and Workmanship) 

In addition to the quality assurance inspection requirements contained in A/SC 360, Section 

NS Item 6 (Jnspeotion of High Strength Bo!ilng) (Minimum Requirements for Inspection of 

Structural Steel Buildings). the requirements of Table 1705A.2.1 of the California Building Code 

shall apply. 

In addition to the quality assurance requirements contained in A/SC 360, Section N6 (Minimum 

Requirements for Inspection of Composite Construction), the requirements of Table 170SA.2.1 of 

the California Building Code shall apply. 

In addition to the quality assurance requirements contained in A/SC 341, Chapter J, Section JS 

(Inspection Tasks), the requirements of Section 1704A.3 and Table 170SA. 2.1 of the California 

Building Code shall apply. 

TABLE 1705A.2.1 REQUIRED VER/FICA T/ON AND INSPECTION OF STEEL CONSTRUCT/ON 

VER/FICA TION AND INSPECT/ON CONTINUOUS PERIODIC 

1. Material verification of high-strength bolts, nuts and washers: 

a. Identification markings to conform to 

ASTM standards specified in the 

approved construction documents. 

b. Manufacturer's certificate of 

compliance' required. 

2. Inspection of high-strength bolting: 

a. Snug-tight joints. 
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b. Pretensioned and slip-critical joints 

using tum-of-nut with matchmarking, x -
twist-off bolt or direct tension indicator 

methods of installation. 

c. Pretensioned and slip-critical joints 

using tum-of-nut without matchmarking 
x -

or calibrated wrench methods of · 

installation. 

3. Material verification of structural steel and cold-formed steel deck: 

' a. For structural steel, identification 

markings to conform to A/SC 360. 

b. For other steel, identification markings 

to c<?nform to ASTM standards specified 

in the approved construction documents. 

c. Manufacturer's certified test reports. 

4. Material verification of weld filler materials: 

a. Identification markings to conform to 

AWS_ specification in the approved 

construction documents. 

b. Manufacturer's certificate of 

compliance required. 

5. Inspection of welding: 

a. Structural steel and cold-formed steel deck: 

1) Complete and partial joint penetration 

groove welds. 

2) Mu/tipass fillet welds. 

3) Single-pass fillet welds > 5/ 16" 

4) Plug and slot welds. 

5) Single-pass fillet welds s; 5
/ 16" 

6) Floor and roof deck weids. 
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TABLE 1705A.2.1- continued 

REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCT/ON 

VERIFICATION AND REFERENCED 

INSPECTION CONTINUOUS PERIODIC STANDARD"* 

b. Reinforcing steel: 

1) Verification of weldability of 

reinforcing steel other than - x 
ASTMA 706. 

2)Reinforcing steel resisting 
AWSD1.4ACI 

flexural and axial forces in 

intermediate and special 
318: 

moment frames, and boundary x Section~ 26. 6.4. 1 -
elements of special structural 

18.2.8. 

25.5.7.4~ 
walls of concrete and shear 

reinforcement. 

3) Shear reinforcement. x -
4) Other reinforcing steel. - x 
6 .. Inspection of steel frame joint details for compliance: 

a. Details such as bracing and x -
stiffening. 

b. Member locations. - x -
c. Application of joint details at x -
each connection. 

For SI: 1 inch = 25.4 mm. 

a. Where applicable, see also Section 1705A.11 1705A. 12, Special 

inspection for seismic resistance 

CBC REFERENCE 

-

1705A.2.1 

1705A.2.2 

1i05A.2.2 Cold-formed steel deck. Special inspections and qualification of welding special 

inspectors for cold formed steel floor and roof deck shall be in accordance with the quality assurance 

inspection requirements of SDI QA/QC. · 
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Deck weld special inspection shall also satisfy requirements in Table 1705A.2.1 and Section 

1705A.2.5. 

1705A.2.3.11705A.2.2.3 Steel joist and joist girder inspection. Special inspection is required 

during the manufacture and welding of steel joists or joist girders. The approved agencv speo.iaf 

inspector shall verify that proper quality control procedures and tests have been employed for all 

materials and the manufacturing process, and shall perform visual inspection of the finished product. 

The approved agency speoia! Jrispeotor shall place a distinguishing mark, and/or tag with this 

distinguishing mark, on each inspected joist or joist girder. This mark or tag shall remain on the joist or 

joist girder throughout the job site receiving and erection process. 

1705A.2.4.1 1705A.2.2. 4 LighMramed steel truss inspection. The manufacture of cold-formed 

light framed steel trusses shall be continuously inspected by an approved agency a qua!#iod speoiaJ 

inspootor appro•1-0d by the enforoement agenoy. The approved agency speoia! inspeotor shall verify 

conformance of materials and manufacture with approved plans and specifications. The approved 

agency speoia! inspector shall place a distinguishing mark, and/or tag with this distinguishing mark, on 

each inspected truss. This mark or tag shall remain on the truss throughout the job site receiving and 

erection process. 

1705A.2.51705A.2.2.5 /nspection of structural welding. Inspection of all shop and field welding 

operations shall be made by a qualified welding inspector approved by the enforcement agency. The 

minimum requirements for a qualified welding inspector shall be as those for an AWS Certified 

Welding Inspector (CW/), as defined in the provisions of the AWS QC1. AH wef.cJ!ng inspeotors sha!! be 

as afipro•1-0d by the enforcement agency. 

Exception: 

The welding inspector shall make a systematic daily record of all welds. In addition to other records, 

this record shall include: 

1. Identification marks of welders. 

2. List of defective welds. 
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3. Manner of correction of defects. 

The welding inspector shall check the material, details of construction and procedure, as well as 

workmanship of the welds. The inspector shall verify that the installation of end-welded stud shear 

connectors is in accordance with the requirements of AWS 01.1 and the approved plans and 

specifications. The inspector approved agency shall furnish the architect, structural engineer, and the 

enforcement agency with a verified report, that the welding is proper and has been done 

in conformance conformity with AWS 01.1, 01.3, 01.8, and the approved construction documents. 

1705A.3 Concrete construction. Special inspections and tests of concrete construction shall be 

performed in accordance with this section and Table 1705A.3. 

Exception: Special inspections and tests shall not be required for.;. 

1. Isolated spread concrete footings of buildings three stories or less above grade p!.ano that are fully 

supported on earth or rook. 

2. Continuous concrete footings supporting 'Nalls of buildings three stories or less above grade plane 

that are fully ~upported on earth or rook. who.re: 

2.1. The footings support. walls of light frame oon~tF\Jci;ion; 

2.2. The footings.are designed in accordance 'Nith Table 1.a09.7; or 

2.3. The structural design of. the footing is based on a speoif;ied compressive. strength, f '..,, no greater 

than 2,500 pounds per square inch (psi) (17.2 MPa), regardless of the compressive strength 

specified in the approved eonstrnotJon deouments or used in the footing construction. 

3. Nonstruoturaf concrete slabs supported directly on the ground, including prestressed slabs on 

grade, where the effective prestress in the concrete is less than 150 psi (1.03 MPa). 

4. Concrete foundation 'Nalls constructed in accordance with Table 1807.1.6.2 . 

.§...G concrete.patios, driveways and sidewalks, on grade. 

1705A.3.31705A.3.2 Batch plant inspection. Except as pmvided under this S §.ection 1705A.3.3, the 

quality and quantity of materials used in transit-mixed concrete and in batched aggregates shall be 

continuously inspected by an approved agency special inspector at the location where materials are 

measured. 
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1705A.3.3.1 1705A.3.3 Waiver of conti~uous batch plant inspection. Continuous batch plant 

inspection may be waived by the registered design professional, subject to approval by the enforcement 

agency under either of the following conditions: 

1. The concrete plant complies fully with the requirements of ASTM C 94, Sections 9 .a and 1 O -9. and 

has a current certificate from the National Ready Mixed Concrete Association or another agency 

acceptable to the enforcement agency. The certification shall indicate that the plant has automatic 

batching and recording capabilities. 

2. For single-story light-framed construction (without basement or retaining wall higher than 6' in 

heidht measured from bottom of footing to top of wall) btJi!<iingo and isolated foundations 

supporting equipment only, where deep foundation elements are not used .. where the specified 

compross-.1·"9 stnmgth fc of tho coocr-ote do!i'.'Orod to tho }obsite is 3, 500 psi (24.13 .MP-a) and whoro 

the fc f;l8ed in design is not greater than 3, 000 psi (20. 68 M.Oa). 

When continuous batch plant inspection is waived, the following periodic .inspection requirements shall 

apply and shall be described in the construction documents: 

1. Qoolified teo/:mioian of the An approved agencv testing !aeoratory shall check the first batch at the 

start of the day to verify materials and proportions conform to the approved mix design. 

2. A ./:-licensed weighmaster shall to positively identify quantity of materials as te ql:lant.'ty and 

certify .fe-each load by a batch ticket. 

3. Batch tickets, including material quantities and weights shall accompany the load, shall be 

transmitted to the inspector of record by a the truck driver with load identified thereon. The load 

shall not be placed without a batch ticket identifying the mix. The inspector of record shall-will 

keep a daily record of placements, identifying each truck, its load, and time of receipt at the 

jobsite. and approximate location of deposit in the structure and shall maintain wm transmit a copy 

of the daily record as required by .te-the enforcement agency. 

1705A.3.3.2 Batch plant inspection not required. CDSA-SS, DSA-SSICCl Batch plant inspection is not 

required for any of the following conditions. provided they are identified on the approved construction 

documents and the licensed weighmaster and batch ticket requirements of Section 1705A.3.3.1 are 

implemented: 
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1. Site flatwork 

2. Unenclosed site structures; including but not limited to lunch or car shelters, bleachers, solar 

structures, flag or light poles. or retaining walls. 

3. Controlled low-strength material backfill 

4. Single-story relocatable buildings less than 2. 160 square feet. 

1705A.3.4 Inspection of prestressed concrete. 

1. In addition to the general inspection required for concrete work, all plant fabrication of prestressed 

concrete members or tensioning of posttensioned members constructed at the site shall be 

continuously inspected by an inspector specially approved for this purpose by the enforcement 

agency. 

2. The prestressed concrete plant fabrication inspector shall check the materials, equipment, 

tensioning procedure and construction of the prestressed members and prepare daily written 

reports. The iRspeotor approved agencv shall make a ven'fied report identifying the members by 

mark and shall include such pertinent data as Jot numbers of tendons used, tendon jacking forces, 

age and strength of concrete at time of tendon release and such other information that may be 

required. 

3. The inspector of prestressed members posttensioned at the site shall check the condition of the 

prestressing tendons, anchorage assemblies and concrete in the area of the anchorage, the 

tensioning equipment and the tensioning procedure and prepare daily written reports. The iRspector 

approved agencv shall make a verified repori of the prestressing operation identifying the members 

or tendons by mark and including such pertinent data as the initial cable slack, net elongation of 

tendons, jacking force developed, and such other information as may be required. 

4. The verified reports of construction shall show that of the inspector's own personal knowledge, the 

work covered by the report has been performed and materials used and installed in every material 

respect in compliance with the duly approved plans and specifications for plant fabrication 

inspection. The verified report shall be accompanied by test reports required for materials used. For 

site posttensioning inspections the verified report shall be accompanied by copies of calibration 

charts, certified by an approved testing laboratory, showing the relationship between gage readings 

and force applied by the jacks used in the prestressing procedure .. 
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1705A.3.5 Concrete pre-placement inspection. Concrete shall not be placed until the forms and 

reinforcement have been inspected, all preparations for the placement have been completed, and the 

preparations have been checked by the inspector of Record. 

1705A.3.6 Placing record. A record shall be kept on the site of the time and date of placing the concrete 

in each portion of the structure. Such record shall be kept until the completion of the structure and shall 

be open to the inspection of the enforcement agency. 
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TABLE 1705A.3 

REQUIRED SPECIAL INSPECTION AND TESTS OF 

CONCRETE CONSTRUCTION 

TYPE REFERENCE 

CONTINUOU PERIODIC STAN OARS 

S SPECIAL SPECIAL 

INSPECTION INSPECTIO 

... 
4. Inspect anchors post 

installed in hardened 

concrete members. b& 

a. Adhesive anchors x 
ACI 318: 17.8.2.4 

installed in horizontally or 

upwardly inclined orientations 

to resist sustained tension 

loads. 

b. Mechanical anchors and x ACI 318: 17.8.2 
adhesive anchors not 

defined in 4.a . 

... 

... 

... 
13. 1-nspootion of adhosi'.'f3 anchors in 

he.W:ontat and IJfJVJaffil.y- inellnod x; AGl3~8: 9.9.2.2 

.pos.Jtfens.6 

CBC 

REFERENCE 

--

c. Installation of all adhesive anchors in .horizontal and upwardly inclined positions shall be performed by 

an ACllCRSI Certified Adhesive Anchor Installer. except where the factored design tension on the 

anchors is less than 100 lbs and those anchors are clearly noted on the approved construction 

documents or where the anchors are shear dowels across cold joints in slabs on grade where the slab is 

not part of the lateral force resisting system. 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 90 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1705A.4 Masonry construction. Special inspection§. and tests of masonry construction shall be 

performed in accordance with the quality assurance program requirements of TMS 402/ACI 530/ASCE 5,. 

as set forth in Table 3. 1.3 Level C requirements. and TMS 602/ACI 530.1/ASCE 6. , as set fort/:] iR Table 

1.19.3 Le'le.' C requirements. Special l lnspection and testing of post-installed anchors in masonry shall 

be required in accordance with requirements for concrete in Chapters 17 A and 19A. 

ExGeption:. Speela/ inspestlons af:id tests shall not be required for: 

1. Empirically designec;i masonry, glass unit masonry or mason!)' veneer Q.g~Jgn.ed. in .aQQQ$.nc~ with 

Section 2109,, ;?:11.0 or Chapter 14, respeqtively, where th9y are part of struotu.res qlassiijed as RJsk 

Category I, II or Ill. 

2. Masonry foundation •.valls constructed in acoofdanse 111ith Table 1807.1.6.3(1 ), 1807.1.6.3(2), 

1807.1.6.3(3) or 1807.1.6.3(4). 

3. Masonry fireplaoes, masc;mry.heaters or m@sonry chimneys inst9lled or constructed in accordance with 

Section 2111, 2112 or 2113, respectively. 

1705A.4.1 Empirically designed masonry, g Glass unit masonry and masonry veneer in 

Risk C~gory Categories II, Ill or IV. Special inspections and tests for empk·ioaUy desi~ned masonry, 

glass unit masonry or masonry veneer designed by Section .a400; 211 DA or Chapter 14, respectively, in 

structures classified as Risk Qategary Categories II, Ill or IV, shall be perform~d in accordance with TMS 

402/ACI 530/ASCE 5 Level B Quality Assurance. 

1705A.5 Wood construction. Special inspections of prefabricated wood structural elements and 

assemblies shall be in accordance with Section 1704A.2.5 except as modified in this section. Special 

inspections of site-built assemblies shall be in accordance with this section. 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 91 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1705A.5.3 Wood structural elements and assemblies. Special inspection of wood structural elements 

and assemblies is required, as specified in this section, to ensure conformance with drawings and 

speo{fioatfons construction documents. and applicable standards. 

The approved agency speola! inspeotor shall furnish a verified report to the design professional in general 

responsible charge of construction observation, the structural engineer, and the enforcement agency, in 

accordance with the California Administrative code and this chapter. The verified report shall list all 

inspected members or trusses, and shall indicate whether or not the inspected members or trusses 

conform with applicable standards and the approved drawings and specifications. Any non.,conforming 

items shall be indicated on the verified report. 

1705A.5.4 Structural glued laminated timber. Manufacture of all structural glued laminated timber shall 

be continuously inspected by an approved agency a qualified speofal Inspector appro·.1od by the 

enforoement agency. 

The approved agency spoofa! inspector shall verify that proper quality control procedures and tests 

have been employed for all materials and the manufacturing process, and shall perform visual inspection 

of the finished product. Each inspected member shall be stamped by the approved agency speo!a! 

inspector with an identification mark. 

Exception: Special Inspection is not required for non-custom members of 5-118 inch maximum width 

and 18 inch maximum depth, and with a maximum clear span of 32 feet, manufactured and marked in 

accordance with ANSl!Af,TCA 190.1Section6.1..1 for non-custom members. 

1705A.5.5 Manufactured open web trusses. The manufacture of open web trusses shall be 

continuously inspected by an approve_d agency a qualified speo.ia! fnspoctor approved by the enforcement 

agency. 

The approved agency speo.ial inspeotor shall verify that proper quality control procedures and tests have 

been employed for all materials and the manufacturing process, and shall perform visuannspection of the 

finished product. Each inspected truss shall be stamped with an identification mark by the speo.ia! 

inspector approved agency. 

1705A.5.6 Timber connectors. The installation of al/split ring and shear plate timber connectors, and 

timber rivets shall be continuously inspected by an approved agency a qua!!tied inspector approved. by 

tho onf:oiroemont agency. The approved agency inspector shall furnish the architect, structural engineer 
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and the enforcement agency with a report verifving duly verified by hlm that the materials, timber 

connectors and workmanship conform to the approved pkms and speo.ifioations construction documents. 

1705A.6,.1 Soil fill. All fills used to support the foundations of any building or structure shall be 

continuously inspected by the geotechnical engineer or his or her qualified representative. It shall be the 

responsibility of the geotechnical engineer to verify that fills meet the requirements of the approved 

construction documents and to coordinate all fill inspection and testing during the construction involving 

such fills. 

The duties of the geotechnical engineer or his or her qualified representative shall include, but need not 

be limited to, the inspection of cleared areas and benches prepared to receive fill; inspection of the 

removal of all unsuitable soils and other materials; the approval of soils to be used as fill material; the 

inspection of placement and compaction of fill materials; the testing of the completed fills; the inspection 

or review of geotechnical drainage devices, buttress fills or other similar protective measures in 

accordance with the approved construction documents. 

A verified report shall be submitted by the geotechnical engineer as required by the California 

Administrative Code. The report shall indicate that all tests and inspection required by the approved 

construction documents were completed and that the tested materials and/or inspected work meet the 

requirements of the approved construction documents'. 

1705A. 7 .1 Driven deep foundations observation. The installation of driven deep foundations 

shall be continuously inspected by a. qualified representative of the geotechnical engineer 

responsible for that portion of the project. 

The representative of the geotechnical engineer shall make a report of the deep 

foundation pile-driving operation giving such pertinent data as the physical characteristics of the 

deep foundation pile-driving equipment, icfentifying marks for each deep foundation pile, the total 

depth of embedment for each deep foundation; and when the allowable deep foundation pile 

loads are determined by a dynamic load formula, the design formula used, and the permanent 
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penetration under the last 1 O blows, One copy of the report shall be sent to the enforcement 

agency. 

1705A.11.1 Structural wood. Continuous special inspection is required during field gluing operations of 

elements of the main windforce-resisting system. Periodic special inspection is required for nailing, 

bolting, anchoring and other fastening of elements of the main windforce-resisting system, including wood 

shear walls, wood diaphragms, drag struts, braces and hold-downs. 

Exaeption: Speo.ial inspeotlons are not required for 1Nood shear 'Nalls, shear panels and diaphragms, 

including nailing, boltiHg, anchoring and other fastening to othe'r components.of the maln windforce 

resisting system, wh.ere the fastener spasing of.the sheathiRg is morethan 4 inches (102 mm) on 

center. 

1705A.11.2 Cold-formed steel light-frame construction. Periodic special inspection is required for 

welding operations of elements of the main windforce-resisting system. Periodic special inspection is 

required for screw attachment, bolting; anchoring and other fastening of elements of the main windforce

resisting system, including shear walls, braces, diaphragms, collectors (drag struts) and hold-downs. 

Exaeption: Speoia! fnspeotlons are not required for cold fonned steel light frame shear walls and 

diaphragms, including screwing, bolting, anchoring and other fastening to oomponents of the 
1Nindforce resisting system, where either of the following apply: 

1. The sheathing is gypsum board or fiberboard. 

2. The sheathing is wood struotural panel. or steel sheets on only one side of the shear wall, shear 

panel or diaphragm assembly and the fastener spacing of the sheathing is more tl=!an 4 inohes (102 

mm) on oenter (o.o.). 

1705A.12 Special inspections for seismic resistance. Special inspections for seismic resistance shall 

be required as specified in Sections 1705A.12.1 through 1705A.12.9, unless exempted by the 

exceptions of Section 1704A.2. 
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Exseption: The special inspections specified in Sections 1705:12:1through1705.12.9 atdnot required 

f-Or structures designed and constructed in accordance with one of the f-Ollowing: 

1. The structure consists of light frame construction; the design speotral'Fi!isponse·aocelerationat short 

periods, S.oo, as' determined in Section 1 €lt3;'3'.4, does not ekceed 0:5; and the btiilding height cif the 

structure does not exceed 35 feet (1 O 668 mm). 

2. The seismic force resisting system of the structure cons.ists of reinforced masonry or reinforced 

concrete; the design spectral response acceleration at shori:'perieds, 800, as determined in Section 

1613.3.4, does not exceed 0.5; and the building height of the structure does not exceed 25 feet (7620 

3. The structurd'is a detached one or two family dwelling not exceeding two stoFies aho•10 grade pkJRo 

and does not have any of the following horizontal or vertical irregularities in accordance with Section 

12.3 of ASCE 7: 

3.1. Torsional or extreme torsioMI irregularity. 

3.2. Nonparallel systems irregularity. 

3.3. Stiffness soft story or stiffness extreme soft story irregularity. 

3.4. Discontinuity in lateral strength weak story irregularity. 

1705A.12.1 Structural steel. Special inspections for structural steel shall be in accordance with Section 

1705A.12.1.1 or 1705A.12.1.2, as applicable. . 

1705A.12.1.1 Seismic Force-Resisting Systems. Special inspections of structural steel in the 

seismic force resisting systems of buildings and structures assigned to Seismic Design Category.@; 

Gr D, E or F shall be performed in accordance with quality assurance requirements of AISC 341 as 

modified by Section 1705A.2.1 of this code. 

Exception: Spook~.' iRspectfoRs the seismic f-Oroe .resisting systems of buildings and structures 

assigned to Sof.smio DesigR Category B or G that are not specifically detailed for seismic 

resistance, with a: response modifioation coefficient, R, of 3 or less; excluding cantilever column 

systems. 

1705A.12.1.2 Structural Steel Elements. Special inspections of structural steel elements in the . 

seismic force resisting systems of buildings and structures assigned to Seismic Design Category.@;-
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G, D, E or F, other than those covered in Section 1705A.12.1.1, including struts, collectors, chords, 

and foundation elements, shall be performed in accordance with quality assurance requirements of 

AISC 341 as modified by Section 1705A.2.1 of this code. 

EKGeption: Speoial !Rs.peotions of struotural steel o.'emoRt are not reqt1ired in tl:~e seismic foroe 

resisting .systems of b1:1ildings andstmctures assigned to Soismto Design .CatogeF:j' B or C with a 

response modification coefficient, R, of 3 or less. 

1705A.12.2 Structural wood. For the seismic force-resisting system of structures assigned to Seismic 

Design Category G, D, E or F: 

liKGeption: Speo!al lnspootfons are not req1:1ired for wood shear walls, shear panels and diaphragms, 

incl1:1ding nailing, bolting, anchoring and other fastening to other elements of the seismic force 

resisting system, where the fastener spacing of the sheathing is more thafl 4 lnches (4 92 mm) on 

center. 

1705A.12.3 Cold-formed steel light-frame construction. For the seismic force-resisting system of 

structures assigned to Seismic Design Category G, D, E or F, periodic special inspection shall be 

required: 

I 

ixGeption: Speolal inspor;tieRs are not required for cold formed steel light frame shear \Valls and 

diaphragms, incl1:1ding screw installation, bolting, anchori1-1g and other fastening to components of the 

seismic force resisting system, where either of the following applies: 

1. The sheathing is gyps1:1m board or fiberboard. 

2. The sheathing is wood struct1:1ral panel or steel sheets on only one side of the shear wall, shear 

panel or diaphragm assembly and the fastener spacing oftl:\e sheathing is more than 4 inches (102 

mm) on center. 
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1705A.12.4 Special Inspection for Special Seismic Certification. Designated seismic systems. For 

structures assigned to Seismic Design Category G; D, E or F, the special inspector shall examine 

equipment and components designated seismis· systems requiring special seismic 

certification qualification in accordance with Section 1705A.13.3 or ASCE 7 Section 13.2.2 and verify that 

the label, anchorage and mounting conforms to the certificate of compliance. 

1705A.12.5 Architectural components. Periodic special inspection is required for the erection and 

fastening of exterior cladding, interior and exterior nonbearing walls, ceilings, and interior and exterior 

veneer in structures assigned to Seismic Design Category D, E or F. 

EKoeptionsr P.er.iedio speola! inspeetion is· Mt required fdr the·foll~\·ting: 

1. exterior Gladding, interiarand e>GerieF. MAbearing"'Nalls·and:interit>F and 'exterior veneer:@O 

f.eet (914 4 mm) or less in height abeve grade or 'Nalking surfaee: 

2. Exterior cladding and interior and e>EteFior veneer 1Neigl:iing 5 psf (24 .. 5 Nim~) or less. 

a. Interior noi:tbeari~ 'Nalls i;veighiA'Q 15·psf (73.5 Nim;!) odess. 

1705A.12.6 Plumbing, mechanical and electrical components. Periodic special inspection of 

plumbing, mechanical and electrical components shall be required for the following: 

1. Anchorage of electrical equipment for emergency or standby power systems in structures assigned 

to Seismic Design Category G-; D, E or F. 

2. Anchorage of other electrical equipment in structures assigned to Seismic Design Category D, E or 

F. 

3. Installation and anchorage of piping systems designed to carry hazardous materials and their 

associated mechanical units in structures assigned to Seismic Design CategoryG-; D, E or F. 

4. Installation and anchorage of ductwork designed to carry hazardous materials in structures 

assigned to Seismic Design CategoryG-; D, E or F. 

5. Installation and anchorage of vibration isolation systems in structures assigned to Seismic Design 

Category G-; D, E or F where the approved construction documents require a nominal clearance of 

1/4 inch (6.4 mm) or less between the equipment support frame and restraint. 
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1705A .. 12.8 Seismic isolation and damping systems. Periodic special inspection shall be provided for 

seismic isolation and damping systems in seismically isolated structures assigned to Seismic Design 

Category .g,G, D, E or F during the fabrication and installation of isolator units and energy dissipation 

devices. Continuous special inspection is required for prototype and production testing of isolator units 

and damping devices. 

1705.12.9 Cold fiNmed steel special bolted moment frames. Perlodlo special inspeotion shall be 

provided for the lnsta.'kition of oold fornwd steel speclal bolted moment frames ln the seismic force 

resfstlng systems of stn::1otures assigned to Seismlo Design Category D, E or F. 

1705A.13 Testing for seismic resistance. Testing for seismic resistance shall be required as specified 

in Sections 1705A.13.1.1 through 1705A.13.4, unless exempted from special inspections by exceptions of 

Section 1704A.2. 

1705A.13.1 Structural Steel. Nondestructive testing for seismic resistance shall be in accordance 

with Section 1705A.13.1.1 or 1705A.13.1.2, as applicable. 

1705A.13.1.1 Seismic Force-Resisting Systems. Nondestructive testing of structural steel 

in the seismic force resisting systems of buildings and structures assigned to Seismic Design 

Category .s,.G, D, E or F shall be performed in accordance with the quality assurance 

requirements of AISC 341 . 

. Exseptien: Nondestructive testing is not required in the s.eismic force resisting 

systems of b1:1ildings and str.ustures assigned to 8el8fflio Design Category B or C that 

are not specifically detailed for seismic resistance, with a response modification 

coefficient, R, of a or less, 6*cluding cantile>1er column $ystems. 

1705A.13.1.2 Structural Steel Elements. Nondestructive testing of structural steel elements 

in the seismic force resisting systems of buildings and structures assigned to Seismic design 

Category .s,.G, D, E or F, other than those covered in Section 1705A.13.1.1, including struts, 

collectors, chords, and foundation elements, shall be performed in accordance with quality 

assurance requirements of AISC 341. 
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Exception: Nondestructiv~ testing. of8truotur-a.' steetelemeRt is·not required ln the 

seismic force resisting systems of builelings and structures assigned to Seismio DoslgR 

Category B or C with a response modification coeffic.ient, R, of 3 or less. 

1705A.13.2 Nonstructural Components. For structures assigned to Seismic design Category B,G; D, E 

or F, where requirements of Section 13.2.1 of ASCE 7 for non-structural components, supports, or 

attachments are met by manufacturer's certification seismic qualificatiGn as specified in Item 2 therein, the 

registered design professional shall specify on the approved construction documents the requirements for 

seismic certification qualification by analysiS; or testing. or experience data. Certificates of compliance for 

the seismic qualification manufacturer's certification shall be submitted to the building official as specified 

.;:, in Section 1704A.5. 

Seismic sway braces satisfying requirements of FM 1950 shall be deemed to satisfy the requirements of 

this Section. Component tests shall be supplemented bv assembly tests. when required by the building 

official. 

1705A.13.3 Special Seismic Certification. Designated Seismic System. For structures assigned to 

Seismic design CategoryG, D, E or F ... and i,•vith ElesJgRStefl seismie;systems equipment and components 

that are subject to the requirements of Section 13.2.2 of ASCE 7 for special seismic certification, the 

registered design professional shall specify on the approved construction documents the requirements to 

be met by analysiS; QC testing or experience data as specified therein. Certificate of compliance 

documenting that the requirements are met shall be submitted to the building official as specified in 

Section 1704A.5. 

Active or energized equipment and components shall be certified exclusively on the basis of approved 

shake table testing in accordance with ICC-ES AC 156. Minimum of two equipment/components shall be 

tested for a product line with similar structural configuration. Where a range of products are tested, the 

two equipment/components shall be either the largest and a small unit. or approved alternative 

representative equipment/components. 

Exception: When a single product (and not a product line with more than one product with 

variations) is certified and manufacturing process is ISO 9001 certified. one test shall be 

permitted. 
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For a multi-component system. where active. or energized components are certified by tests. connecting 

elements, attachments. and supports can be justified by supporting analysis. 

1705A.13.3.11705A.12.4.1 

1705A.13.4 Seismic isolation and damping systems. Seismic isolation and damping systems 

in seismically isolated structures assigned to Seismic Design Category .B,G; D, E or F shall be tested 

in accordance with Section 17.8and18.9 of ASCE 7. 

Prototype and production testing and associated acceptance criteria for isolator units and damping 

devices shall be subject to preapproval by the building official. Testing exemption for similar units 

shall require approval by the building official. 

1705A.191705A.1B Shotcrete. All shotcrete work shall be continuously inspected during placing by an 

approved agency lnspeotor speofally appro'led fer that purpose by the enforcement ageney. The special 

shotcrete inspector shall check the materials, placing equipment, details of construction and construction 

procedure. The !nspeotor an approved agency shall furnish a verified report that of his or her own 

personal knowledge the work covered by the report has been performed and materials used and installed 

in every material respect in compliance with the duly approved plans and specifications. 

1705A.19.11705A.1B.1 Visual examination for structural soundne,ss of in-place shotcrete. 

Completed shotcrete work shall be checked visually for reinforcing bar embedment, voids, rock 

pockets, sand streaks and similar deficiencies by examining a minimum of three 3-inch (76 mm) 

cores taken from three areas chosen by the design engineer which represent the worst congestion of 

reinforcing bars occurring in the project. Extra reinforcing bars may be added to noncongested areas 

and cores may be taken from these areas. The cores shall be examined by the special inspector and 

a report submitted to the enforcement agency prior to final approval of the shotcrete. 

Exception: Shotcrete work fully supported on earth, minor repairs, and when, in the opinion of 

the enforcement agency, no special hazard exists. 
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Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] . 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 18A 

SOILS AND FOUNDATIONS 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter 
WITHOUT AMENDMENTS 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

DSA-
SS 

x 

DSA-SS/CC 

x 

SECTION 1801A 

GENERAL 

Comments 

1801A.1 Scope. The provisions of this chapter shall apply to building and foundation systems. 

Refer to AppeRd!x J, GradiRg, for requ,\rements go·10miRg gradiRg, exoa11atioo aRd earth11lork 

ooRstrnotioR, inolud.1Rg fi!!s aRd embankments. 

1801 A.1.1 Application. The scope of application of Chapter 1 BA is as follows: 

1. Structures regulated by the Division of the State Architect-Structural Safety, which include 
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those applications listed in Section 1.9.2.1 (DSA-SS), and 1.9.2.2 (DSA-SS/CC). These 

applications include public elementary and secondary schools, community colleges and state

owned or state-leased essential seNices buildings 

1801 A.1.2 Amendments in this chapter. DSA -SS & DSA -SS/CC adopt this chapter and all 

amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 

appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect-Structural Safety: 

[DSA-SS] For applications listed in Section 

1.9.2.1. 

2. 

[DSA-SS/CC] For applications listed in Section 

1.9.2.2. 

,, 
1801 A.1.3 Reference to other chapters. 

1801A.1.3.1 [DSA-SS/CC] Where reference within this chapter is made to sections in Chapters 

16A, 19A, 21A, and 22A, and 34A, the provisions in Chapters 16, 19, 21, and 22, antf..34 

respectively shall apply instead. 

SECTION 1803A 

GEOTECHNICAL INVESTIGATIONS 

1803A.1 General. Geotechnical investigations shall be conducted in accordance with Section 1803~.2 

and reported in accordance with Section 1803.6 1803A. 7. Where required by the building official or where 

geoteohnical investigations involve in situ testing, laboratory testing or engineering oaloulations, suoh 

investigations shall be oonducted by a registered design professional. The classification and investigation 

of the soil shall be made under the responsible charge of a California registered geotechnical engineer. 

All recommendations contained in geotechnical and geohazard reporls shall be subject t'o the approval of 

the enforcement agency. All reporls shall be prepared and signed by a registered geotechnical engineer, 
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certified engineering geologist, and a registered geophysicist, where applicable. 

1803A.2 Investigations required. Geotechnical investigations shall be conducted in accordance with 

Sections 1803A3 through 1803A.5 1803A.6. 

Exception§: The bu#ding official shall be permitted to 'Naive the requirement for a geoteohnioal 

investigation where satisfaGtory data from adjaoent areas is available that demonstrates an 

investigation is not neoessary for any of the oonditions in Seotions 1803.5.1 through 1803.5.6 and 

Seotions 1803.5.10 and 1803.5.11. 

1. Geotechnical reports are not required for one-story, wood-frame and light-steel-frame 

buildings of Type JI or Type V construction and 4,000 square feet (371 m2
) or Jess in floor 

area, not located within Earthquake Fault Zones or Seismic Hazard Zones as shown in the 

most recently published maps from the California Geological Survey (CGS) or in seismic. 

hazard zones as defined in the Safety Element of the local General Plan. Allowable 

foundation and lateral soil pressure values may be determined from Table 1806A.2. 

2. A previous report for a specific site may be resubmitted, provided that a reevaluation is made 

and the report is found to be currently appropriate. 

1803A.3 Basis of investigation. Soil classification shall be based on observation and any necessary 

tests of the materials disclosed by borings, test pits or other subsurface exploration made in appropriate 

locations. Additional studies shall be made as necessary to evaluate slope stability, soil strength, position 

and adequacy of load-bearing soils, the effect of moisture variation on soil-bearing capacity, 

compressibility, liquefaction and expansiveness. 

1803A.3.1 Scope of investigation. The scope of the geotechnical investigation inpluding the 

number and types of borings or soundings, the equipment used to drill or sample, the in-situ 

testing equipment and the laboratory testing program shall be determined by a registered design 

professional. 

There shall not be less than one boring or exploration shaft for each 5, 000 square feet 

( 465 m2
) of building area at the foundation level with a .minimum of two provided for any one 
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building. A boring may be consider:ed to reflect subsurface conditions relevant to more than one 

building, subject to the approval of the enforcement agency. 

Borings shall be of sufficient size to permit visual examination of the soil in place or, in 

lieu thereof, cores shall be taken. 

Borings shall be of sufficient depth and size to adequately characterize sub-surface conditions. 

1803A.5.4 Ground-water table. A subsurface soil investigation shall be performed to determine 

whether the existing ground-water table is above or within 5 feet (1524 mm) below the elevation of 

the lowest floor level where such floor is located below the finished ground level adjacent to the 

foundation. 

Exception: A subsurface soil investigation to determine the location of the ground water table 

shall not be required where waterproofing is provided in accordance with Section 1805. 

1803A.6. Geohazard Reports. Geohazard reports shall be required for all proposed construction. 

Exceptions: 

1. Reports are not required for one-story, wood-frame and light-steel-frame buildings of 

Type II or Type V construction and 4, 000 square feet (371 m2
) or Jess in floor area, 

not located within Earthquake Fault Zones or Seismic Hazard Zones as shown in the 

most recently published maps from the California Geological Survey (CGS) or in 

seismic hazard zones as defined in the Safety Element of the local General Plan; 

nonstructural, associated structural or voluntary structural alterations ... and incidental 

structural additions or alterations, and structural repairs for other than earthquake 

damage. 

2. A previous report for a specific site may be resubmitted, provided that a reevaluation 

is made and the report is found to be currently appropriate. 
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The purpose of the geohazard report shall be to identify geologic and seismic conditions 

that may require project mitigations. The reports shall contain data which provide an assessment 

of the nature of the site and potential for earthquake damage based on appropriate investigations 

of the regional and site geology, project foundation conditions and the potential seismic shaking 

at the site. The report shall be prepared by a California-certified engineering geologist in 

consultation with a California-registered geotechnical engineer. 

The preparation of the geohazard report shall consider the most recent CGS Note 48: 

Checklist for the Review of Engineering Geology and Seismology Reports for California Public 

School, Hospitals, and Essential SeNices Buildings. In addition, the most recent version of CGS 

Special Publication 42, Fault Rupture Hazard Zones in California, shall be considered for project 

sites proposed within an Alquist-Priolo Earthquake Fault Zone. The most recent version of CGS 

Special Publication 117, Guidelines for Evaluating and Mitigating Seismic Hazards in California, 

shall be consi9ered for project sites proposed within a Seismic Hazard Zone. All conclusions shall 

be My supported by satisfactory data and analysis. 

In addition to requirements in Sections 1803A.5.11and1803A.5.12, the report shall 

include, but shall not be limited to, the following: 

1. Site Geology. 

2. Evaluation of the known active and potentially active faults, both regional and local. 

3. Ground-motion parameters, as required by Section§.1613A, 1616A, & ASCE 7. 

The three Next Generation Attenuation (NGA) relations used for the 2008 USGS seismic hazards 

maps for Western United States (WUS) shall be utilized to determine the site-specific ground motion. 

When supported by data and analysis, other NGA (NGA West 1 J relations, that were not used for the 

2008 USGS maps, shall be permitted as additions or substitutions. No fewer than three NGA 

relafions shall be utilized. 
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1803A.71803.6 Geotechnical Reporting. Where geotechnical investigations are required, a written 

report of the investigations shall be submitted to the building official by the permit applicant at the time of 

permit application. The geotechnical report shall provide completed evaluations of the foundation 

conditions of the site and the potential geologic/seismic hazards affecting the site. The geotechnical 

report shall include, but shall not be limited to, site-specific evaluations of design criteria related to the 

nature and extent of foundation materials, groundwater conditions, liquefaction potential, settlement 

potential and slope stability. The report shall contain the results of the analyses of problem areas 

identified in the geohazard report. The geotechnical report shall incorporate estimates of the 

characteristics of site ground motion provided in the geohazard report. This geotechnical report shall 

include, but need not be limited to, the following information: 

1. A plot showing the location of the soil investigations. 

2. A complete record of the soil boring and penetration test logs and soil samples. 

3. A record of the soil profile. 

4. Elevation of the water table, if encountered. Historic high ground water elevations shall be 

addressed in the report to adequately evaluate liquefaction and settlement potential. 

5. Recommendations for foundation type and design criteria, including but not limited to: bearing 
' 

capacity of natural or compacted soil; provisions to mitigate the effects of expan~ive soils; 

mitigation of the effects of liquefaction, differential settlement and varying soil strength; and 

the effects of adjacent loads. 

6. Expected total and differential settlement. 

7. Deep foundation information in accordance with Section 1803A,.5.5. 

8. Special design and construction provisions for foundations of structures founded on 

expansive soils, as necessary. 

9. Compacted fill material properties and testing in accordance with Section 18036.5.8. 

10. Controlled low-strength material properties and testing in accordance with Section 1803A.5.9. 

· 11. The report shall consider the effects of stepped footings addressed in Section 1809A. 3. 

12. The report shall consider the effects of seismic hazards in accordance with Section 1803A. 6 

and shall incorporate the findings of the associated geohazard report. 

1803A.8 Geotechnical peer review. [DSA-SS and DSA-SS!CCJ When alternate foundations designs or 

ground improvements are employed or where slope stabilization is required, a qualified peer review by a 

California-licensed geotechnical engineer, in accordance with Section 322 of Part 10. Title 24. 
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C. C.R. Seotion 3422, may be required by th.e enforcement agency. In Section 322 of Part 10, Title 24. 

C. C.R. Seotlon 3422, where reference is made to structural or seismic-resisting system, it shall be 

replaced with geotechnical, foundation, or ground improvement, as appropriate. 

SECTION 1805A 

DAMPPROOFING AN[) WATERPROOFING 

1805A.1 General. Walls or portions thereof that retain earth and enclose interior spaces and floors below 

grade shall be waterproofed and damp proofed .in accordance with this section, with the exception of 

those spaces containing groups other than residential and institutional where such omission is not 

detrimental 

to the building or occupancy. 

Ventilation for crawl spaces shall comply with Section 1203.4. 

1805A.2 Dampproofing. Where hydrostatic pressure will not occur as determined .by Section 1803A.5.4, 

floors and walls f.or other than wood foundation systems shall be dampproofed in accordance with this 

section. Wood founeation·systi:ms shall be bGfistrnoted in aecoftiance \\•ith'AF&PA·PVl/F. 

SECTION 1807A 

FOUNDATION WALLS, RETAINING WALLS AND 

EMBEDDED POSTS AND POLES 

1807A.1 Foundation wall~. Foundation walls shall be designed and constructed in accordance with 

Sections 1807 A.1.1 through 1807 A.1.6. Foundation walls shall be supported by foundations designed in 

accordance with Section 1808A. 

1807 A.1.1 Design lateral soil loads. Foundation walls shall be designed for the lateral soil loads set 
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forth in Section 1610A. determined by ;;i geotechnical investigation in accordance with Section 1803A. 

1807A.1.2 Unbalanced backfill height. Unbalanced backfill height is the difference in height 

between the exterior finish ground level and the lower of the top of the concrete footing that supports 

the foundation wall or the interior finish ground level. Where an interior concrete slab on grade is 

provided and is in contact with the interior surface of the foundation wall, the unbalanced backfill 

height shall be permitted to be measured from the exterior finish ground level to the top of the interior 

concrete slab. 

1807 A.1.3 Rubble stone foundation walls. Not permitted by DSA -SS, OSA -SS/CC. Foundation 

walls of rough or random rubble stone shall not be less than .16 inches (406 mm) thick; Rul:lble stone 

shall not be l:lsed for foundation walls of E;truotures assigaed to Se.ismio Design Gategory C, D, E or F. 

1807 A.1.4 Permanent wood foundation systems. Not permitted by DSA -SS, OSA -

SS/CC. Permanent wood fmmdation systems shall be designed and installed in accordance with 

AF&PAPVVF. Lumber ahd plywood shall be treated in accordance with AWPA U1 (Commodity 

Specification/\., Use Category 4B and Section 5.2) and sl::lall beidentifted in accordance 1.vith Section 

230311..1.8.1. 

1807A.1.5 Concrete and masonry foundation walls. Concrete and masonry foundation walls shall 

be designed in accordance with Chapter 19A or 21A, as applicable. 

ExGeption: Concrete and .masonFy.ifoblndation 'Nalls.shall be permitted to be designed and 

constrncted in accordance with Section 1807.1.6. 

1807.1.6 Prescriptive design of Goncrete and masonry foundation walls. Concrete and masonry 

fol:lndation walls that are laterally sblpportea :at the top and bottom shall be permitted to be designed 

and constrncted in accordance with this section. 

1807.1.6.1 Foundation wall thiGkness. The thickness of prescriptively designed fol:lndatlon 

walls shall not be less than the thickness of the wall suµported, e>Ecept that foundation 'Nalls of at 

least 8 inch (203 mm) nominal width shall be permitted to support brick veneered frame walls and 

1 O inch wide (254 mm) cavity walls provided the reqblirements of Section 1807.1.6.2 or 

1807.1.6.3 are met. 
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1807;1 ,6.2 ConGrete foundation walls.nConcrete foundation vialls shall comply with. the 

following: 

1. The thickness shall comply •nith the requirements of Table 18©7.1.6.2. 

2. The size and spacing of vertical roinf-Oroement shown in ·Table 1807A .6.2 are based on the use 

of reinforcement with' a minimum yield str~ngth of 60,000 psi (414 Mpa); Vertioai teiriforoement 

with a minimum yield strength of 40,000 psi ~276 Mpa) or 50,000 psi (345' Mpa)'shall be 

permitted, provided the same size bar is used and the spacing shown in the table is reduced by 

multiplying the spacing by 0.67 or 0.83, respectively. 

TA8be ·180;~1~&.2 

GONCRl!if.6·' t;QUNDATION•.'tt.Atts¥ 

(Deleted Table nofshown for clarity) 

3. Vertical reinforeement, when: req1:1ires, shall be plased neatest'the inside face of the wall a 

distance, d, from the outside face (soil fase~, oUhe' wait The dist1,fose, d; is eq1:1alto the walJ 

thickness,t, minus 1.25 inches (32 mm) plus one half the bar diameter, db, [ d - t (1.25 * db/ 

2) ]. The reinforcement shall be placed •.vithin a tolerance of ;t 3/8 inch (9.5 mm) where dis less 

than or equal to 8 inches (203mm~erl!i1/2'lllbh·f~:t"l mm)•.vhere dis greater than 8 inches 

(203 mm). 

4. In lieu of the reinforcement shown in Table 1807.1.6.2, smaller reinforcing bar sizes \•1ith closer 

spacings that provide an equivalent eross sectional area of'reinforcement per unit length shall 

be permitted. 

5. Concrete cover for reinforeement measured from the inside face of the wall shall not be less 

than % inch (19.1 mm). Concrete cover for reinfdroement measured from the outside face of the 

wall shall not be less than 11/2 ·inches (38 mm) for No. 5 bars and smaller, and not less than 2 

inches (51 mm) for larger bars: 

6. Concrete shall have a specified compressive strength, fe', of not less than 2,500 psi (17.2 

'MPa}.-

7. The unfactored axial load per linear foot of wall shall nst e*seee 1.2 t fe' where tis the 

specified wall thickness in inches. 

1807.1.G.2.1 SeismiG requirements. Based on the se.l.sm.is desfgR eategofY"assigriee te the 
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struoture in aocordanoe 1.vith Seotion 1613, concrete foundation walls designed using +able 

1905.1.7 shall be subjeot to the follm..,ing limitations: 

1. Seismic Design Categeries A and B. No additional seismic requirements, except provide 

reinforcement around openings in acoorcianoe .with Seotion 1909.6.3. 

2. Seismic Desfgn Categories C, D, E and F. Tables shall not be used except as allowed for 

plain ooncrete members in Section 1908.1.8. 

1807.1.6.3 Masonry foundation ',.\':alls. Masonry foundation walls shall oomply with the following: 

1. The thiokness shali comply with the requirements of Table 1807.1.6.3(1) for plain masonry 

walls or Table 1807.1.6.3(2), 1807.1:6.@(3) or 1.807.1.6.3(4) for masonry 'Nalls with reinforoement. 

2. Vertioal reinforoemental'ilall have a.minimum: yield strength of 60,000 psi (414 Mpa). 

3. The speoified location of the reinforoement shall equal or exceed the effeotive depth 

distanoe, d, noted in Tables 1807.1.6.3(2), 1807.1.6.3(3) and 1807.1.6.3(4) and shall be· 

measured from the face of the exterior (soil) side of the wall to the center of the vertical 

reinforcement. The reinforcement shall be plaoed 1Nithin the tolerances specified in TMS 602/ACI 

530.1/ASCE 6, Article 3.3.B.11 ofthe specified looation. 

TABLE 1807.1.6.3(1) 

PLAIN MASONRY FOUNDATION 'J'J!\bbS¥.& 

(Deleted Table not shown for clarity) 

4. Grout shall comply with Section 2103.12. 

5. Concrete masonry units shall comply 1.vith ASTM G 90. 

6. Clay masonry units shall oomply with ASTM C 652 for hollow bFick, except compliance with 

ASTM C 62 or ASTM C 216 shall be permitted where solid masonry units are installed in 

accordance 1Nith Table 1807.1.6.3(1) for plain masonry. 

7. Masonry 1:1nits shall be laid in running bond and installed with Type M or S mortar in 

accordance with Section 2103.2.1. 

8. The unfaotored axial load per linear foot of 'Nall shall not exceed 1.2 t t'm where tis the 

speoified wall thickness in inches and f m is the specified compressive strength of masonry in 
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pounds per square inch. 

9. At JeaSt 4 inches (102 mm) of solid masonry shall ae provided at girder supports at the top of 

hollow rnasoniy unit fbl:lndatien walls. 

10. Corbeling of masonry shall ee inaccordance'llith Section 2104.2. Where ari 8 inch (203 

mm) wall is ooreeled;ithe top corbel shall not e*eml 

TABLE 1807.1.G.3(2) 

8 INCH MASONRY FOUNDATION 'AtAbbS 'A'ITM REINFORCEMENT 'A'HER& d 5 INCHESa.bfo 

(Detetea Table not shov.m fofclarity) 

higher than the bottom of the floer framing .aRd .. shall be: a ftrll sourse of headers at least 6 inches 

(152 mm) in length or the top course laed joint shall be tied to the vertical wall projection. The tie 

sha:H·bo 1.N2:8.:f4:8·'itifn}aRd spaced at a maxiffiUl'A'lile'Ftzontal distaF¥ce·:·of36 inches (914 mm). 

The hollow space behind· the corbelled ma:soFlry shall be filled with·mortar or grout. 

1807.1.G.3.1 Alternati~t~ foundatiot-PJlall reirtf.oFGement; In- lieu ofthe reinforcement 

provisions for masenFJ' foundation walls ih Table 1807.1.6.3(2), 1807.1.6.3(3) or 

1807 .1. 6. 3 (4), alternative- reinforcing bar:: sizes aRd · spaelngs having an equivalent cross 

sectional area of reinforcement per liF.1earfoot(mm) of•Nall sllall be permitted to be used, 

provided the spaeing of reinforcement does not e*6eed 72 inches (1829 mm) and reinforcing 

bar sizes do not:0*6eed·No.11. 

1807-.1;6.3.2 Seismis:·requirements. Based orithe selsmio GJe&igR oategoryassigned to the 

stRJ$n;fin ~cooF1fance with $eotion ~6.13, masonry foundation walls designed using Tables 

180J.1.6.~(1) through 1807".1.6.3(4}-shallbe subject to the follo1Ning limitations: 

1. Setsmlo Desfgn Categories A and B. No additional seismic requirements. 

2. Seismio Des.ign Category C. A design using Tables 1807.1.6.3(1) through 1807.1.6.3(4) 

-is 

TABLE 1807.1.6.3(3) 

10 INCH MASONRY FOUNDATION 'At.O.blS Vt.'ITM REilNFORCEM&NT \"!HER& El 6.7i'INCH&S a,b;-G 

(Deleted Table not shown f.or elarity) 
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subject to the seismic requiremeAts of Section 7.4.3 of TMS 402/ACI 530.'A:SCE 5. 

3. Se.ismfe Design Category D. A design using Table.s .~807.1.6.3(2) thFOugl=l 1807.1.6.3(4) 

is subject to the seismic requirements of Section 7.4.4 of TMS 402/i\CJ 530,lASCE 5. 

4. Se.ismJe Des.igR Categories E and r. AdesigA using Tables 1807.1..6.3(2) through 

1807.1.6.3(4) is subject to the seismic requirements of Section 7.4.5 of TMS 402/ACI 

530/ASCE 5. 

TABLE 1807.1.G.3(4) 

12 INCH MASONRY FOUNDATION WALLS '.~ITH REINFORCEMENT 'A'HERE d 8.75 INCHESa,1:1,& 

(Deleted Table not shown for elarity) 

1807 A.2 Retaining walls. Retaining walls shall be designed in accordance with Sections 1807 A.2.1 

through 1807 A.2.3. Freestanding cantilever walls shall be design in accordance with Section 1807 A.2.4. 

1807 A.2.1 General. Retaining walls shall be designed to ensure stability against overturning, sliding, 

excessive foundation pressure and water uplift. Where a keyway is extended below the wall base with 

the intent to engage passive pressure and enhance sliding stability, lateral soil pressures on both 

sides of the keyway shall be considered in the sliding analysis. 

1807 A.2.2 Design lateral soil loads. Retaining walls shall be designed for the lateral soil loads set 

forth in Section 1610. determined by a geotechnical investigation in accordance with Section 1803A 

and shall not be less than eighty percent of the lateral soil loads determined in accordance with 

Section 161 OA. For use with the load combinations. lateral soil loads due to gravitv loads surcharge 

shall be considered gravity loads and seismic earth pressure increases due to earthquake shall be 

considered as seismic loads. 
I 

1807 A.i.4 Freestanding Cantilever Walls. A stability check against the possibility of overturning 

shall be performed for isolated spread footings which support freestanding cantilever walls. The 

stability check shall be made by dividing Rp used for the wall by 2. 0. The allowable soil pressure may 

be doubled for this evaluation. 
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Exception: For overturning about the principal axis of rectangular footings with symmetrical 

vertical loading and the design lateral force applied, a triangular or trapezoidal soil pressure 

distribution which covers the full width of the footing will meet the stability requirement. 

SECTION 1808A 

FOUNDATIONS 

1808A.1 General. Foundations shall be designed and constructed in accordance with Sections 1808A.2 

through 1808A.9. Shallow foundations shall also satisfy the requirements of Section 1809A. Deep 

foundations shall also satisfy the requirements of Section 1810A. · 

1808A.2 Design for capacity and settlement. Foundations shall be so designed that the allowable 

bearing capacity of the soil is not exceeded, and that differential settlement is minimized. Foundations in 

areas with expansive soils shall be designed in accordance with the provisions of Section 180BA.6. 

The enforcing agency may require an analysis of foundation elements to determine subgrade 

deformations in order to evaluate their effect on the superstructure, including story drift. 

1808A.8 Concrete foundations. The design, materials and construction ofconcrete foundations shall 

comply with Sections1808A.8.1 through 1808A.8.6 and the provisions of Chapter 19A. 

Exception: Where concrete footings supporting 'Nalls of light frame construction are designed in 

accordance with Table 1809.7, a specific design in accordance with Chapter 19 is not required. 
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MINIMUM SPECIFIED COMPRESSIVE STRENGTH f c OF CONCRETE OR GROUT 

FOUNDATION ELEMENT OR CONDITION SPECIFIED 

COMPRESSIVE 

STRENGTH, f 'c 

1. Foundations for structures assigned to Seismic Design Category A, B 
2,§QQ FJSi 

Gf-G 

2a. Foundations for GrouFJ R or U occuFJancies of light frame 

construction, WIO stories or less in height, assigned to Seismic Design 2,500 .. psi 

Gatego~{ D, ~ or F 

2-9-1.Foundations for other structures assigned to Seismic Design 
3,000 psi 

Category D, E or F 

~ 2. Precast nonprestressed driven piles 4,000 psi 

4 3. Socketed drilled shafts 
4,000 psi 

e 4. Micropiles · 4,000 psi 

6 5. Precast prestressed driven piles 
5,000 psi 

For SI: 1 pound per square inch= 0.00689MPa. 

1808A.8.6 Seismic requirements. See Section 1905A for additional requirements for foundations of 

structures assigned to Seismic Design Category G, D, E or F. 

For structures assigned to Seismic Design Category D, E or F, provisions of Sections 18.13 of ACI 

318 shall apply where not in conflict with the provisions of Sections 1808A through 181 DA. 

ExGeptions: 

1. Detached one and two family dwellings of light frame construction and t\•IO stories or less above 
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grade p/.ane are not required to comply with the provisions of Section 18.13 od ACI 318. 

... 

2. Section 18.13.4.3(a) of ACI 318 shall not apply . 

SECTION 1809A 

SHALLOW FOUNDATIONS 

1809A.1 General. Shallow foundations shall be designed and constructed in accordance with Sections 

- 1809A.2 through 1809A.13. 

1809A.2 Supporting soils. Shallow foundations shall be built on undisturbed soil, compacted fill material . 

or controlled low-strength material (CLSM). Compacted fill material shall be placed in accordance with 

Section 1804A.5. CLSM shall be placed in accordance with Section 1804A.6. 

1809A.3 Stepped footings. The top surface of footings shall be level. The bottom surface of footings 

shall be permitted to have a slope not exceeding one unit vertical in 10 units horizontal (10-percent 

slope). Footings shall be stepped where it is necessary to change the elevation of the top surface of the 

footing or where the surface of the ground slopes more than one unit vertical in 1 O units horizontal (10-

percent slope). 

Individual steps in continuous footings shall not exceed 18 inches (457 mm) in height and the 

slope of a series of such steps shall not exceed 1 unit vertical to 2 units horizontal (50% slope) unless 

otherwise recommended by a geotechnical report. The steps shall be detailed on the drawings. The local 

effects due to t{Je discontinuity of the steps shall be considered in the design of the foundation. 

1809A.7 Prescriptive footings for light-frame construction. Not permitted by DSA-SS, DSA

SS/CC. VI/here a specifie design is not provided, conerete or masonry unit footings supporting walls of 

light frame construetion shall be permitted to be designed in accordance with Table 1809.7. 
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TABbE 1809.7 

PRESCRIPTIVE FOOTINGS SUPPORTING '.llJALLS OFLIGHT FRAME CONSTRUCTION~ 

(Table not shown for clarity) 

1809A.8 Plain concrete footings. Not permitted by DSA-SS, DSA-SS/CC. The edge thickness of plain 

oonorete f-Ootings supporting walls of other than light frame oonstruotion shall not be less than 8 inohes 

(203 mm) where plaoed on soil or rook. 

ExGeption: For plain conorete footings supporting Group R 3 oocupanoies, the edge thickness is 

permitted to be 6 inohes (152 mm), provided that the footing does not 8*tend beyond a distance greater 

than the thiokness of the footing on either side of the supported wall. 

1809A.9 MasonryMunit footings. Not permitted by DSA-SS, OSA-SS/CC. The design, materials and 

oonstruotion of masonry unit footings shall comply 'Nith Sections 1809.9.1 and 1809.9.2, and the 

provisions of Chapter 21. 

ExGeption: Where a speolfJp,design is.not provided, ffiasonry unit footings supporting walls ofiight 

frame construction shall be permitted to be designed in accordance with Table 1809.7. 

1809.9.1 Din.tensions. Mansonry unit footings shall befaid in Type M or S moFtar complying with 

Section 2103.8 and the depth shall not be less than t\vice the projection beyond the wall, pier OF 

column. The width shall not be less than 8 inches (203 mm) 1Nider than the wall supported thereon. 

1809.9.2 Offsets. The maximum offset of each course in brick foundation walls stepped up from the -

footings shall be 11/2 inohes (38 mm) where laid in single courses, and 3 inohes (76 mm) where laid 

in double oourses. 

1809~.10 Reserved. Pier and Glutain wall foundations. Except in Seismio Design Categories D, E and 

F, pier and ourtain wall foundations shall be permitted to be used to support light frame construction not 

more than two stories abov.e grade plane, provided the following requirements are met: 

1. All load bearing walls shall be placed on continuous ooncrete footings bonded integrally with the 

exterior 111a.'! f-Ootings. 
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2. The minimum actual thickness of a load bearing masonry wall shall not be less than 4 inches (102 

mm) nominal or 35/8 inches. (92 mm) actual thickness, and shall ee bonded integrally with piers 

spaced 6 feet (1829 mm) on center (o.c.) . 

. 3. Piers shall be constructed in accordance with Chapter 21 and the•tono\•.'ing: 

3.1. The unsupported height of the masohiy piers shall note*6e'ed·'1 o times their least dimension. 

3.2. 'Nhere structural slay tile or hollow concrete mr;isonry units are used for piers supporting beams 

and girders, the cellular spaces shall be filled snlidly with 6ein6rete cif'TypifM or S mortar. 

Exception: Unfilled hollow piers shatl be permitted i,vhere the unsupported height of the pier is not 

more than four times its least dimension. 

3.3. Hollow piers shall be capped with 4 inches (102 mm) of solid masonr;' or concrete or the cavities of 

the top course shall'be fillsd·•1•1ith consrete·srgrotit: 

4. The maximum height of a 4 inch (102 mm) load bearing masonry founislatiori Wall supporting wood 

frame walls and floors shall not be more than 4 feet (1219 mm) in height. 

5. The unbalanced fill for 4 inch (102 mm) foundation walls shall not e*ceed 24 inohes (610 mm) for 

solid masonry, nor 12 inches (305 mm) for hollow masonry. 

1809~.12 Timber footings. Not permitted. by DSA-SS, DSA-SS/CC. Timber footings shall be permitted 

for buildings of.TypeV oonstructio'fl and as' othervlise approved by the b11h'd.'1=1ffoffiida!, · Such footings shall 

be treated irraocordance with AVVPA Y1 (Commodity Specification A, Use Category 4 S). Treated timbers 

are not required where placed entirely·belsw permanent water level; or\vhere used as capping for wood 

piles that project above the. water level over sul:Jmereed cir·ntarsh lands. The oompressive stresses 

perpendicular to grain in untreated timber footings supported lipon treated piles shall riot exceed 70 

percent of the allowable stresses for the species and grade of timber as specified in the AF&PA NDS. 

1809A.14 Pipes and Trenches. Unless otherwise recommended by the soils report, open or backfilled 

trenches parallel with a footing shall not be below a plane having a downward slope of 1 unit vertical to 2 

units horizontal (50% slope) from a line 9 inches (229 mm) above the bottom edge of the footing, and not 

closer than 18 inches (457 mm) from the face of such footing. 

Where pipes cross under footings, the footings shall be specially designed. Pipe sleeves shall be 
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provided where pipes cross through footings or footing walls and sleeve clearances shaltprovide for 

possible footing settlement, but not less than 1 inch (25 mm) all around pipe. 

Exception: Alternate trench locations and pipe clearances shall be permitted when approved by 

registered design professional in responsible charge and the enforcement agent. 

1809A.15 Grade beams: [DSA-SS, DSA-SS/CC] For structures assigned to Seismic Design Category D, 

E or F, grade beams in shallow foundations shall comply with Section 181OA.3.12. 

SECTION 181 OA 

DEEP FOUNDATIONS 

1810A.1 General. Deep foundations shall be analyzed, designed, detailed and installed in accordance 

with Sections 1810A.1through1810A.4. 

181 OA.3.1.5 Helical piles. Helical piles shall be designed and manufactured in accordance with 

accepted engineering practice to resist all stresses induced by installation into the ground and 

service loads. 

1810A.3.1.5.1 Helical Piles Seismic Requirements. For structures assigned to Seismic 

Design Category D, E or F, capacities of helical piles shall be determined in accordance .with 

Section 181 OA.3.3 by at least two project specific pre-production tests for each soil profile, 

size and depth of helical pile. At least two percent of all production piles shall be proof tested 

to the load determined in accordance with Section 1616A. 1. 16.1615/\.1.10. 

Helical piles shall satisfy corrosion resistance requirements of ICC-ES AC 358. In addition, 

all helical pile materials that are subject to corrosion shall include at least 1116" corrosion 

allowance. 

Helical piles shall not be considered as carrying any horizontal loads. 
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1810A.3.2 Materials. The materials us~d in deep foundation elements shall satisfy the requirements 

of Sections 1810A.3.2.1 through 1810A.3.2.8, as applicable. 

18'10.3.2.1.2 ACI 318 Equaticn.(25.8.3.3). VVhere"thTs cl\apter requires detailing of concrete 

deep fOundation elements in accordance 'ilith Section 18.7.5.4 6fAGI ~18. complianoe with 

Equation (25.8.3.3) of ACI 31·8 shall not be required. 

1810A.3.2.4 Timber. Not permitted by DSA-SS, DSASS/CC. Timber deep'fta:iildation·elements 

shall be designed as piles otpsles·1n asoordance\•Ath·AF&PA NOS. Round timbereleiments shall 

oonform to 1\$.+M:D 25. s·ai.•:n'timlaer..etements shalLoonform to IDOC PS 20. 

1810.3.2.4.1 Preservative treatment. Timber deep f.oundation elements used to support 

permanent structures shall be treated in accordanoe 1Nith this seotion unless it is established 

that the tops of the untreated timber elements will be below the lowest ground water level 

assumed to e'.)dSt during tt.fEHife·efthe sti'UGtilffi;HProSef\i.ati\•e and miniinUl'tl firial'FOtention 

shall be in aecor-danoe 'tlith AVVPA Ut (Commedity·Speoificatiei'l E£, Use Category 4C) f.or 

round timber elemeRts and AWPA U t (Gommedlty· Speoifioati6n A, Use Categor)' 4 B) for 

sawn timber elements. Preservative treated timfuerelements shall be subject to a quality 

control program administered by an awrovefl agoney. Element cutoffs shall be treated in 

accordance r,vlth NA'PA M4. 

181 OA.3.3.1.2 Load tests. Where design compressive loads are greater than those 

determined using the allowable stresses specified in Section 1810A.3.2.6, where the design 

load for any deep foundation element is in doubt, where driven deep foundation elements are 

installed bv means other than a pile hammer. or where cast-in-place deep foundation 

elements have an enlarged base formed either by compacting concrete or by driving a 

precast base, control test elements shall be tested in accordance with ASTM D 1143 

including Procedure G: Cyclic Loading Test or ASTM D 4945. At least one element shall be 

load tested in each area of uniform subsoil conditions. Where required by the building official, 
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additional elements shall be loc;id tested where necessary to establish the safe design 

capacity. The resulting allowable loads shall not be more than one-half of the ultimate axial 

load capacity of the test element as assessed by one of the published methods listed in 

Section 181 OA.3.3.1.3 with consideration for the test type, duration and subsoil. The ultimate 

axial load capacity shall be determined by a registered design professional with consideration 

given to tolerable total and differential settlements at design load in accordance with Section 

1810A.2.3. In subsequent installation of the balance of deep foundation elements, all 

elements shall be deemed to have a supporting capacity equal to that of the control element 

where such elements are of the same type, size and relative length as the test element; are 

installed using the same or comparable methods and equipment as the test element; are 

installed in similar subsoil conditions as the test element; and, for driven elements, where the 

rate of penetration (e.g., net displacement per blow) of such elements is equal to or less than 

that of the test element driven with the same hammer through a comparable driving distance, 

or where the downward pressure and torque on such elements is greater than or equal to that 

applied to the test element that determined the ultimate axial load capacitv at a comparable 

driving distance. 

1810A.3.3.1.5 Uplift capacity of a single deep foundation element. Where required by the 

design, the uplift capacity of a single deep foundation element shall be determined by an 

approved method of analysis based on a minimum factor of safety of three or by load tests 

conducted in accordance with ASTM D 3689. The maximum allowable uplift load shall not 

exceed the ultimate load capacity as determined in Section 181 OA.3.3.1.2, using the results 

of load tests conducted in accordance with ASTM 03689 including the Cyclic Loading 

Procedure, divided by a factor of safety of two. 

Exception: Where uplift is due to wind or seismic loading, the minimum factor of safety 

shall be two where capacity is determined by an analysis and one and a half where 

capacity· is determined by load tests. 

1810A.3.3.2 Allowable lateral load. Where required by the design, the lateral load capacity of a 

single deep foundation element or a group thereof shall be determined by an approved method of 
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analysis or by lateral load tests in accordance with ASTM 03966, including the Cyclic Loading 

Procedure, to at least twice the proposed design working load. The resulting allowable load shall 

not be more than one-half of the load that produces a gross lateral movement of 1 inch (25 mm) 

at the lower of the top of foundation element and the ground surface, unless it can be shown that 

the predicted lateral movement shall cause neither harmful distortion of, nor instability in, the 

structure, nor cause any element to be loaded beyond its capacity. 

1810A.3.5.3.3 Structural Steel Sheet Piling; Individual sections of structural steel sheet piling 

shall conform to the profile indicated by the manufacturer, and shall conform to general 

~· requirements specified by ASTM A6. 

Installation of sheet piling shall satisfv inspection. monitoring. and observation requirements in 

Sections 1812A.6 and 1812A. 7. 

1810A.3.8.3 Precast prestressed piles. Precast prestressed concrete piles shall comply with 

the requirements of Sections 1810A.3.8.3.1 through 1810A.3.8.3.3. 

181 OA.3.8.3.2 Seismic reinforcement in Seismic Design Category C. Not permitted by 

DSA-SS, DSA-SSICC. For s.truoh1res assigned tcrSeismio. Design Gategory C in accordance 

with Section 161a, precast prestressed piles shall have transverse reinforcement in 

accordance with this section. The volumetric ratio of .spiral reinforcement shall not be less 

than the amount required by the following furmula for the upper 20 feet (6096 mm) of the pile. 

~6-0.12 f.Vf:YR (Equation 18 S) 

µ<r-- Specified compressive·strength of concrete, psi (MPa). 

f:Yh - Yield strength of spiral reinforcement:;; 85,000 psi (586 MPa). 
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136 - Spiral reinforcement index (vol. spiral/vol. core). 

At least one half the volumetric ratio required by Equation 18 5 shall be provided below the 

upper 20 feet (6096 mm) of the pile. 

1810A.3.8.3.3 Seismic reinforcement in Seismic Design Categories D through F. For 

structures assigned to Seismic Design CategoryD, E or F, ln accordance 'llith Section 

1613A, precast prestressed piles shall have transverse reinforcement in accordance with the 

following: 

5. Where the transverse reinforcement consists of circular spirals, the volumetric ratio of 

spiral transverse reinforcement in the ductile region shall comply with the following: 

This required amount of spiral reinforcement is permitted to be obtained by providing an inner 

and outer spiral. 

1810A.3.9.4.2.1 Site Classes A through D. For Site Class A, B, C or D sites, transverse 

confinement reinforcement shall be provided in the element in accordance with Sections 

18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 within three times the least element dimension 

at ef the bottom of the pile cap. A transverse spiral reinforcement ratio of not less than 

one-half of that required in Section 18. 7.5.4 {a) of ACI 318 shall be permitted for concrete 

deep foundation elements. 

1810A.3.9.4.2.2 Site Classes E and F. For Site Class E or F sites, transverse 

confinement reinforcement shall be provided in the element in accordance with Sections 

18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 within seven times the least element 

dimension at ef the bottom of the pile cap and within seven times the least element 

dimension at ef the interfaces of strata that are hard or stiff and strata that are liquefiable 

or are composed of soft- to medium-stiff clay. 
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181OA.3.10 Micropiles. Micro piles shall be designed and detailed in accordance with Sections 

1810A.3.10.1through1810A.3.10.4. 

1810A.3.10.4 Seismio reinforoement. For structures assigned to Se.\smio Des!gR CategoryC, a 

permanent steel casing shall be provided from the top of the mioropile down to the point of zero 

curvature. For structures assigned to SeismiG De&'gR Categery D, E or F, the mioropile shat! be 

oonsidered·as an alternative··system iA ·adeor-elance with"'Sectiei:f404.Jt.'' Tlite'alterf\ati\ie ·system 

design; S1Jppert1ng'·decumentatien·am:ftestdata'stila1t·be· submitiSd~e the bt1l.'efRg effioial for 

revie•N and approval. 

1810A.3.10.4 Seismic requirements. For structures assigned to Seismic Design Category D, E, 

or F, a permanent steel casing having a minimum thickness of 318" shall be provided from the top 

of the micropile down to a minimum of 120 percent of the point of zero cuNature. Capacity of 

micropiles shall be determined in accordance with Section 1810A.3.3 by at least two project 

specific pre-production tests for each soil profile, size and depth of micropile. At least two percent 

of all production piles shall be proof tested to the load determined in accordance with 

Section 1616A.1.16.1615A.1.10. 

Steel casing length in soil shall be considered as unbonded and shall not be considered as 

contributing to friction. Casing shall provide confinement at least equivalent to hoop· reinforcing 

required by AC/ 318 Section 18.13.4. 21.12.4. 

Reinforcement shall have Class 1 corrosion protection in accordance with PT/ 

Recommendations for Prestressed Rock and Soil Anchors. Steel casing design shall include at 

least 1116" corrosion allowance. 

Micropiles shall not be considered as carrying any horizontal loads. 
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1810A.4 Installation. Deep foundations shall be installed in accordance with Section 1810A.4. Where a 

single deep foundation element comprises two or more sections of different materials or different types 

spliced together, each section shall satisfy the applicable conditions of installation. 

1810A.4.1 Structural integrity. Deep foundation elements shall be installed in such a manner and 

sequence as to prevent distortion or damage that may adversely affect the structural integrity of 

adjacent structures or of foundation elements being installed or already in place and as to avoid 

compacting the surrounding soil to the extent that other foundation elements cannot be installed 

properly. 

1810A.4.1.5 Defective timber piles. Not permitted by DSA-SS, DSA-SS/CC. Any substantial 

sudden increase in rate:oi penetration of a timber.pHe sha"·be investigated for possible damage. 

If the sudden increase in rate of p'enetration cannot be correlated to soil strata, the pile shall be 

removed for inspection or rejected. 

SECTION 1811A 

PRESTRESSED ROCK AND SOIL FOUNDATION ANCHORS 

1811 A.1 General. The requirements of this section address the use of vertical rock and soil anchors in 

resisting seismic or wind overturning forces resulting in tension on shallow foundations. 

1811A.2 Adoption. Except for the modifications as set forth in Sections 1811A.3and1811A.4, all 

Prestressed Rock and Soil Foundation Anchors shall be des.igRed comply with in aooordanoe with PT/ 

Recommendations for Prestressed Rock and Soil Anchors. 

1811A.3 Geotechnical Requirements. Geotechnical report for the Prestressed Rock & Soi/ Foundation 

Anchors shall address the following: 

1: Minimum diameter and minimum spacing for the anchors including consideration of 

group effects. 

2. Maximum unbonded length and minimum bonded length of the tendon. 
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3. Maximum recommended .anchor tension capacity based upon the soil or rock strength I 

grout bond and anchor depth I spacing. 

4. Allowable bond stress at the ground I grout interface and applicable factor of safety for 

ultimate bond stress. 

5. Anchor axial tension stiffness recommendations at the anticipated anchor axial tension 

displacements, when required for structural analysis. 

6. ·Minimum grout pressure for installation and post-grout pressure. 

7. Class I Corrosion Protection is required·for all permanent anchors. Geotechnica/ report 

shall specify the corrosion protection recommendations for temporary anchors. 

8. Performance test shall be at a minimum of 1.6 times the design loads. There shall be a 

minimum of two preproduction test anchors. Preproduction test anchors shall be tested 

to ultimate load or 0. 80 times the specified minimum tensile strength of the tendon. A 

Creep test is required for all prestressed anchors with greater than 10 kips of lock-off 

prestressing load. 

9. Lock-off prestressing load requirements. 

1 O. Acceptable Drilling methods. 

11. Geotechnical obseNation and monitoring requirements. 

1811 A.4 Structural Requirements. 

1. Tendons shall be thread-bar anchors conforming to ASTM A722. 

2. The anchors shall be placed vertical. 

3. Design Loads shall be based upon the load combinations in Section 1605A.3.1 and shall not 

exceed 60 percent of the. specified minimum tensile strength of the tendons. 

4. Ultimate Load shall be based upon Section 1616A.1.161619A.1.10 and shall not exceed 80 

percent of the specified minimum tensile strength of the tendons. 

5. The anchor shall be designed to fail in grout bond to the soil or rock before pullout of the so[/ 

wedge by group effect. 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 125 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

6. Foundation design shall incorporate the effect of lock-off loads. 

7. Design shall account for as-built locations of soil anchors considering all the acceptable 

construction tolerances. 

8. Design shall account for both shorl and long term deformation. 

9. Enforcement agency may require consideration of anchor deformation in evaluating deformation 

compatibility or building drift where it may be significant. 

SECTION 1812A 

EARTH RETAINING SHORING 

..'106.2 Earth retain-.wg shoring. [DSA SS & DSA SS/CCJ 

1812A.1.1:106.2.1 General. The requirements of this section shall apply to temporary and permanent 

earlh retaining shoring using soldier piles and lagging with or without tie-back anchors in soil or rock, only 

when existing or new DSA SS & DSA SS/CG facilities are affected. Shoring used as construction means 

and methods only, which does not affect existing or new DSA SS & DSA SS/CC facilities, are not 

regulated by this section DSA and shall satisfy the requirements of the authorities having jurisdiction. 

Design, construction, testing, and inspection shall satisfy the requirements of this code except as 

modified in Sections 1812A.2 J106.2.2 through J106.2.81812A.8. 

1812A.2 J106.2.2 Duration. Shoring shall be considered temporary when elements of the shoring 

will be expose_d to site conditions for a period of less than one (1) year, and shall be considered 

permanent otherwise. Permanent shoring shall account for the increase in lateral soil pressure due to 

earlhquake. At the end of the construction period, the existing and new structures shall not rely on the 

temporary shoring for supporl in anyway. Wood components shall not be used for permanent shoring 

lasting more than two (2) years. Wood components of the temporary shoring that may affect the 

performance of permanent structure shall be removed after the shoring is no longer required. 

All components of the shoring shall have corrosion protection or preservative treatment for their 

expected duration. Wood components of the temporary shoring that will not be removed shall be 

treated in accordance with AWPA U1 (Commodity Specification A, Use Category 48 and Section 

5.2), and shall be identified in accordance with Section 2303.1.9.1 2303.1.8.1. 
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1812A.3 ..'106.2.3 Surcharge. Surcharge pressure due to footings, traffic, or other sources shall be 

considered in design. If the footing surcharge is located within the semi-circular distribution or bulb of 

earth pressure (when shoring is located close to a footings), lagging shall be designed for lateral 

earth pressure due to footing surcharge. Soil arching effects may be considered in the design of 

lagging. Underpinning of the footing may be used in lieu of designing the shoring and Jagging for 

surcharge pressure. Alternatively, continuously contacting drilled pier shafts near the footings shall be 

permitted. The lateral surcharge design pressure shall be derived using Boussinesq equations 

modified for the distribution of stresses in an elastic medium due to a uniform, concentrated or line 

surface load as appropriate and soil arching effects. 

1812A.4 .l106.2. 4 Design and testing. Except for the modifications as set forth in 

Sections 1812A.4.1 J106.2.4.1 and J106.2.4.2 through 1812A.4.3 below, all Prestressed Rock and 

Soi/ Tie-back Anchors shall be doslgnod and tested iR aoooFClanoe comply with PT/ 

· Recommendations for Prestressed Rock and Soil Anchors (PTl-2004). 

1812A.4.1 ..'106.2.4.1 Geotechnical requirements. The geotechnical report for the earth 

retaining shoring shall address the following: 

Final Express Terms 

1. Minimum diameter and minimum spacing for the anchors including consideration 

of group effects. 

2. Maximum unbonded length and minimum bonded length of the tie-back anchors. 

3. Maximum recommended anchor tension capacity based upon the soil or rock 

strength I grout bond and anchor depth I spacing. 

4.A/lowable bond stress at the gro.und I grout interface and applicable factor of 

safety for ultimate bond stress for the anchor. For permanent anchors, a 

minimum factor of safety of 2.0 shall be applied to ground soil interface as 

required by PTI-2004 Section 6. 6. 

5. Minimum grout pressure for installation and post-grout pressure for the anchor. 

The presumptive post grout pressure of 300 psi may be used for all soil type. 

6. Class I Corrosion Protection is required for all permanent anchors. The 

geotechnica/ report shall specify the corrosion protection recommendations for 

temporary anchors. 

7. Performance test for the anchors shall be at a minimum of two (2) times the 

design loads and shall not exceed 80% of the specified minimum tensile strength 

of the anchor rod. A creep test is required for all prestressed anchors that are 
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performance tested. All production anchors shall be tested at 150% of design 

loads and shall not be greater than 70% of the specified minimum tensile 

strength of the anchor rod. 

8. Earth pressure, surcharge pressure, and the seismic increment of earth pressure 

loading, when applicable. 

9. Maximum recommended lateral deformation at the top of the soldier pile, at the 

tie-back anchor locations, and the drilled pier concrete shafts at the lowest grade 

level. 

10. Allowable vertical soil bearing pressure, friction resistance, and lateral 

passive soil resistance for the drilled pier concrete shafts and associated factors 

of safety for these allowable capacities. 

11. Soil-pier shaft I pile interaction assumptions and lateral soil stiffness to 

be used in design for drilled pier concrete shaft or pile lateral loads. 

12. Acceptable drilling methods. 

13. Geotechnical observation and monitoring recommendations. 

1812A.4.2 J106.2.4.2 Structural requirements: 

1. Tendons shall be thread-bar anchors conforming to ASTM A 722. 

2. Anchor design loads shall be based upon the load combinations in Section 

1605A.3. 1 and shall not exceed 60 percent of the specified minimum tensile 

strength of the tendons. 

3. The anchor shall be qesigned to fail in grout bond to the soil or rock before 

pullout of the soil wedge. 

4. Design of shoring system shall account for as-built locations of soil anchors 

considering all specified construction tolerances in Section 1812A. 8 ,}106.2. 8. 

5. Design of shoring system shall account for both short and long term deformation. 

1812A.4.3 J106.2.4.3 Testing of tiewback anchors: 

1. The geotechnical engineer shall keep a record at job site of all test loads, total anchor 

movement, and report their accuracy. 

. 2. If a tie.-back anchor initially fails the testing requirements, the anchor shall be permitted to 

be re-grouted and retested. If anchor continues to fail, the followings steps shall be taken: 

a. The contractor shall determine the cause of failure - variations of the soil conditions, 
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installation methods, materials, etc. 

b. Contractor shall propose a solution to remedy the problem. The proposed solution 

will need to be reviewed and approved by geotechnica/ engineer, shoring design 

engineer, and the building official. 

3. After a satisfactory test, each anchor shall be locked-off in accordance with Section 8.4 of 

PT/ 2004. 

4. The shoring design engineer shall specify design loads for each anchor. 

1812A.5 ..'106.2.5 Construction: The construction procedure shall address the following: 

1. Holes drilled for piles I tie-back anchors shall be done without detrimental loss of ground, 

sloughing or caving of materials and without endangering previously installed shoring members 

or existing foundations. 

2. Drilling of earth anchor shafts for tie-backs shall occur when the drill bench reaches two to three 

feet below the level of the tie-back pockets. 

3. Casing or other methods shall be used where necessary to prevent loss of ground and collapse 

of the hole. 

4. The drill cuttings from earth anchor shaft shall b.e removed prior to anchor installation. 

5. Unless tremie methods are used, all water and loose materials shall be removed from the holes 

prior to installing piles I tie-backs. 

6. Tie-back anchor rods with attached centralizing devices shall be installed into the shaft or through 

the drill casing. Centralizing device shall not restrict movement of the grout. 

· 7. After lagging installation, voids between Jagging and soil shall be backfilled immediately to the full 

height of lagging. 

8. The soldier piles shall be placed within specified tolerances in the drilled hole and braced against 
. I 

displacement during grouting. Fill shafts with concrete up to top of footing elevation, rest of the 

shaft can generally be filled with lean concrete. Excavation for lagging shall not be started until 

concrete has achieved sufficient strength for all anticipated loads as determined by the shoring 

design engineer. 

9. Where boulders and I or cobbles have been identified in the geotechnica/ reports, contractor shall 

be prepared to address boulders and I or cobbles that may be encountered during the drilling of 

soldier piles and Tie-back anchors. 

1 O. The grouting equipment shall produce grout free of lumps and indispensed cement. The 

grouting equipment shall be sized to enable the grout to be pumped in. continuous operation. 
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The mixer shall be capable of continuously agitating the grout. 

11. The quantity of grout and grout pressure shall be recorded. The grout pressure shall be 

controlled to prevent excessive heave in soils or fracturing rock formations. 

12. If post-grouting is required, post grouting operation shall be performed after initial grout has set 

for 24-hours in the bpnd length only. Tie-backs shall be grouted over a sufficient length (anchor 

bond length) to transfer the maximum anchor force to the anchor grout. 

13. Testing of anchors may be performed after post-grouting operations provided grout has 

reached strength of 3,000 psi as required by PTl-2004 Section 6.11. 

14. Anchor rods shall be tensioned straight and true. Excavation directly below the anchors shall 

not continue before those anchors are tested. 

1812A.6 J106.2.6 Inspection, survey monitoring, and observation 

1. The shoring design engineer or his designee shall make periodic inspections of the job site for the 

purpose of observing the installation of shoring system, testing of tie-back anchors, and 

monitoring of survey. 

2. Testing, inspection, and observation shall be in accordance with testing, inspection and 

observation requirements approved by the building official. The following activities and 

materials shall be tested, inspected, or observed by the special inspector and geotechnical 

engineer: 

a. Sampling and testing of concrete in soldier pile and tie-back anchor shafts. 

b. Fabrication of tie-back anchor pockets on soldier beams 

c. Installation and testing of tie-back anchors. 

d. Survey monitoring of soldier pile and tie-back load cells. 

e. Survey Monitoring of existing buildings. 

3. A complete and accurate record of all soldier pile locations, depths, concrete strengths, tie-back 

locations and lengths, tie-back grout strength, quantity of concrete per pile, quantity of grout 

per tie-back and applied tie-back loads shall be maintained by the special inspector and 

geotechnical engineer. The shoring design engineer shall·be notified of any unusual conditions 

encountered during installation. 

4. Calibration data for each test jack, pressure gauge, and master pressure gauge shall be verified 
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by the special inspector and geotechnical engineer. The calibration tests shall be performed 

by an independent testing laboratory and within 120 calender days of the data submitted. 

5. Monitoring points shall be established at the top and at the anchor heads of selected soldier piles 

and at intermediate intervals as considered appropriate by the geotechnical engineer. 

6. Control points shall be established outside the area of influence of the shoring system to ensure 

the accuracy of the monitoring readings. 

7. The periodic basis of shoring monitoring, as a minumum, shall be as follows: 

a.lntitial monitoring shall be performed prior to any excavation. 

b. Once excavation has begun, the periodic readings shall be taken weekly until excavation 

reaches the estimated subgrade elevation and the permanent foundation is complete. 

c. If performance of the shoring is within established guidelines, shoring design engineer may 

permit the periodic readings to be bi-weekly. Once initiated, bi-weekly readings shall 

continue until the building slab at ground floor level is completed and capable of transmitting 

lateral loads to the permanent structure. Thereafter, readings can be monthly. 

d. Where the building has been designed to resist lateral earth pressures, the periodic 

monitoring of the soldier piles and adjacent structure can be discontinued once the ground 

floor diaphragm and subterranean portion of the structure is capable of resisting lateral soil 

loads and approved by the shoring design engineer, geotechnical engineer, and the 

building official. 

a.Additional readings shall be taken when requested by special inspector, shoring design 

engineer, geotechnical engineer, or the building official. 

B. Monitoring reading shall be submitted to shoring design engineer, engineer in responsible charge, 

and the building official within 3 working days after they are conducted. Monitoring readings 

shall be accurate to with if! 0. 01 feet. Results are to be submitted in tabular form showing at 

least the intial date of monitoring and reading, current monitoring date and reading and 

difference between the two readings. 

9. If the total cummulative horizontal or vertical movement (from start of construction) of the existing 

buildings reaches:%" or soldier piles reaches 1" all excavation activities shall be suspended. 

The geotechnical and shoring design engineer shall determine the cause of movement, if any, 
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and recommend corrective measures, if necessary, before excavation continues. 

10. If the total cummulative horizontal or vertical movement (from start of construction) of the 

existing buildings reaches 314" or soldier piles reaches 1 W' all excavation activities shall be 

suspended until the causes, if any, can be determined. Supplemental shoring shall be devised 

to eliminate further movement and tf?e building official shall review and approve the 

supplemental shoring before· excavation continues. 

11. Monitoring of Tie-back Anchor Loads: 

a. Load cells shall be installed at the tie-back heads adjacent to buildings at maximum interval 

of 50', with a minimum of one load ceffs per wall. 

b. Load cell readings shall be taken once a day during excavation and once a week during the 

remainder of construction. 

c. Load cell readings shall be submitted to the geotechnica/ engineer, shoring design 

engineer, engineer in responsibf e charge, and the building official. · 

d. Load cell readings can be terminated once· the temporary shoring no longer provides 

support for the buildings. 

1812A.7 ..'106.2.7 Monitoring of existing DSA-SS and DSA-SS!CC structures 

1. The contractor shall complete a written and photographic log of aff existing DSA-SS, DSA

SS/CC and structures within 100 ft or three times depth of shoring, prior to construction. A 

licensed surveyor shall document all existing substantial cracks in adjacent existing 

structures. 

2. Contractor shall document existing condition of wall cracks adjacent to shoring waifs prior to 

start of construction. 

3. Contractor shall monitor existing waifs for movement or cracking that may result from 

adjacent shoring. 

4. If excessive movement or visible cracking occurs, contractor shall stop work and shore I 

reinforce excavation and contact shoring design engineer and the building official. 

5. Monitoring of the existing structure shall be at reasonable intervals as required by the 

registered design professional subject to approval of the building official. Monitoring shall be 

performed by a licensed surveyor and shall consist of vertical and lateral movement of the 
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existing structures. Prior to starting shoring installation a pre-construction meeting shall take 

place between the qontractor, shoring design engineer, surveyor, geotechnical engineer, and 

the building official to identify monitoring locations on existing buildings. 

6. If in the opinion of the building official or shoring design engineer, monitoring data indicate 

excessive movement or other distress, all excavation shall cease until the geotechnical · 

engineer and shoring design engineer investigates the situation and makes 

recommendations for remediation or continuing. 

7. All reading and measurements shall be submitted to the building official and shoring design 

engineer. 

1812A.8 J106.2.B Tolerances. Following tolerances shall be specified on the construction 

·· · documents. 

1. Soldier Piles: 

i. Horizontal and vertical construction tolerances for the soldier pile locations. 

ii. Sofdier pile plumbness requirements (angle with vertical line). 

2. Tie-back Anchors: 

i. Allowable deviation of anchor projected angle from specified vertical and 

horizontal design projected angle. · 

ii. Anchor clearance to the existing/new utilities and structures. 

Section 1813A .J#-2 

Vibro Stone Columns for Ground Improvement 

1813A.1 J112.1 General. [DSA SS & DSA SS/CCJ This section shall apply to Vibro Stone Columns 

(VS Cs) for ground improvement using unbounded aggregate materials. Vibro stone column provisions in 

this section are intended to increase bearing capacity, reduce settlements, and mitigate liquefaction for 

shallow foundations. These requirements shall not be used for grouted or bonded stone columns, ground 

improvement for deep foundation elements, or changing site class. VSCs shall not be considered as a 

deep foundation element. 
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Ground improvement shall be installed undFJr the entire building/structure footprint and not under isolated 

foundation elements only. 

Design, construction, testing, and inspection shall satisfy the requirements of this code except as 

modified in Sections 1813A. 2 ~ through ..J4.4M 1813A. 5. 

1813A.2 ..'112.2 Geotechnical Report. The geotechnical report shall specify vibro stone column 

requirements to ensure uniformity in total and differential immediate settlement, Jong term settlement, and 

earthquake induced settlement. 

1. Soil compaction shall be sufficient to mitigate potential for liquefaction as described in California 

Geological Survey (CGS) Special Publication 117A (SP-117A): Guidelines for Evaluating and 

Mitigating Seismic Hazard in California. 

2. Area replacement ratio for the compaction elements and the basis of its determination shall be 

explained. Minimum factor of safety for soil compaction shall be in accordance with SP-117 A. 

3. Depth of soil compaction elements and extent beyond the footprint of structures/foundation shall 

be defined. Extent beyond the foundation shall be half the depth of the VSCs with a minimum of 

1 O' or an approved alternative. 

4. Minimum diameter and maximum spacing of soil compaction elements shall be specified. VSC's 

shall not be less than 2 feet in diameter and center to center spacing shall not exceed 8 feet. 

5. The modulus of subgrade reactions for shallow foundations shall account for the presence of 

compaction elements. 

6. The modulus of subgrade reactions, long-term settlement, and post-earthquake settlement shall 

be specified along with expected total and differential settlements for design. 

7. The acceptance criteria for Friction Cone and Piezocone Penetration Testing CoRe .DfJRetratien 

Test (GiDT) in accordance with ASTM D 5778 -3444 complemented by Standard Penetration Test 

(SPT) in accordance with ASTM D 1586, if necessary, to verify soil improvement shall be 

specified 
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8. The requirements for special inspe,ction and observation by the Geotechnical engineer shall be 

specified. 

9. A Final Verified Report (FVR) documenting the installation of the ground improvement system 

and confirming that the ground improvement acceptance criteria have been met shall be prepared 

by the Geotechnical Engineer and submitted to the enforcement agency for review and approval. 

1 B13A.3 .J142..3 Shallow Foundations. VSCs under the shallow foundation shall be located 

symmetrically around the centroid of the fqoting or load. 

1. There shall be a minimum of four stone columns under each isolated or continuous/combined 

footing or approved equivalent. 

2. The VSCs or deep foundation elements shall not be used to resist tension or overturning uplift 

from the shallow foundations. 

3. The foundation design for the shallow foundation shall consider the increased vertical stiffness of 

the VSCs as point supports for analysis, unless it is substantiated that the installation of the VSCs 

result in improvement of the surrounding soils such that the modulus of subgrade reaction, long 

term settlement, and post-earthquake settlement can be considered uniform throughout. 

1813A.4 .J.14..2.A Installation. VSCs shall be installed with vibratory probes. Vertical columns of 

compacted unbounded aggregate shall be formed through the soils to be improved by adding gravel near 

the tip of the vibrator and progressively raising and re-penetrating the vibrator which will results in the 

gravel being pushed into the surrounding soil. 

Gravel aggregate for VSCs shall be well graded with a maximum size of 6" and not more than 10% 

smaller than 318" after compaction. 

1813A.5 J.1..1.2,,S Construction Documents. Construction documents for VSCs, as a minimum, shall 

include the following: 

1. Size, depth, and location of VSCs. 

2. Extent of soil improvements along with building/structure foundation outlines. 

3. Field verification requirements and acceptance criteria using CPT/SPT. 
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4. The locations where CPT/SPT sha(I be performed. 

5. The Testing, Inspection and Observation (TIO) program shall indicate the inspection and 

observation required for the VSCs. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA~S/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER 19 

CONCRETE 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

1901.1.1 

1901.1.2 

1901.1.3 

1901. 1.4 

1909 

1g1a.1.1 

4--9-1.J.2 

una.2.1 

191a.2.2 

1g1a.2.a 
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1913.2.4 x 
1913.2.a x 
1913.2.6 x 
1913.2.7 x 
1913.2.8 x 
1913.2.9 x -
1913.2.HJ x 
1913.2.11 x 

1913.2.:f.1.1 x 
1913.2.11.2 x 
1913.2.11.3 x 
1913.2.:f.1.4 x 
1913.2.11.0 x 

1913.3.:f. x 
1913.3.2 x 
1913.3.3 x 
1913.3.4 x 
1913.3.a x 
1913.3.6 x 
1913.3.7 x 
1913.3.8 x 
1913.4.:f. x 
1913.4.2 x 
1913.4.3 x 
1913.4.4 x 
1913.4.a x 
~ x 

Italics are used for text within Sections 1903 through 1905 of this code to indicate provisions that differ 
from AC/ 318. 
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SECTION 1901 

GENERAL 

1901.1 Scope. The provisions of this chapter shall govern the materials, quality control, design and 
construction of concrete used in structures. 

1901.1.1 Application. The scope of application of Chapter 19 is as follows: 

Community college buildings regulated by the Division of the State Architect-Structural 
Safety/Community Colleges (DSA-SS/CC), as listed in Section 1.9.2.2. 

1901.1.2 Amendments in this chapter. DSA-SS/CC adopts this chapter and all amendments. 

Exceptions: Amendments adopted by only one agency appear in this chapter preceded 
with the appropriate acronym of the adopting agency, as follows: 

Division of the State Architect-Structural Safety/Community Colleges: 

[DSA-SS/CC] For applications listed in Section 1.9.2.2. 

1901.1.3 Reference to other chapters. [DSA-SS/CC] Where reference within this chapter is 
made to sections in Chapters 17and18, the provisions in Chapters 17A, and 18A respectively 
shall apply instead. 

1901. 1.4 Amendments. [DSA-SSICC] See Section 1909 494-J for additional requirements 
applicable to community colleges. 

SECTION 1909 4943 

ADDITIONAL REQUIREMENTS FOR COMMUNITY COLLEGES [DSA-SS/CC] 

1909.11913.1 General. 

1909.1.11913.1.1 Construction documents. Openings larger than 12 inches (305 mm) in any 
dimension shall be detailed on the structural drawings. 

1909.21913.2 Tests and materials. Where required, special inspections and tests shall be in 
accordance with Chapter 17 A and this section. 

1913.2.1 Glass fiber reiRfsroed GORGFete. Glass fiber reinforced oonorete (GFRC) and the 
materials 1:1sed in s1:1oh oonorete shaJ.I be in aooordanoe with the PC.' MA'L 128 standard. 

1913.2.2 Fly ash. Replaoe AC.' 318 Sootfon 3.2.2 as foHovl-B: Ply ash or otherpozzo.'an oan be 
used as a partial substitute forASTM C 150 portland oement, as foilows: 

1. Ply ash or other pozzolan shall conform te ASTM C 618 for Cl.ass Nor Class P 
materia!s (Class C is not permitted), and 
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2. l'Aoro than 15 percent by weight of'fly ash or o#iorpozzotans shaH be pofffllttod to be 
substiwtod forASTM C 150 port!and ooment if tho mix design f-s proportionodporACI 
318 Sootlon 5.3. Seo Soot/on 1904 for durabif.ity requh~monts. 

3. Moro than 40 percent by weight o'f ground granulated blast fumaoe slag oonforming to 
ASTM C 989 shat.' be permitted to be substituted forASTM C 150port!and oemontifthe 
mix des.ign isproportionedporACI 318 Seotlon 5.3. See Seotion 1904 'fordHrabf.'!ty 
roquk-ements. 

1909.2.11913.2.3 Aggregates -AC.' 318, Seotion 3.3.2. Modify AC/ 318 
Section 26.4.1.2.1(a).(1) ~as follows: by adding tho fo#owing: 

AggFegate size !imftations ·waiver shat/ be appro•,tod by tho onforoomont agenoy. 

Evidenoe that tho aggregate used is not roaoti·1e in tho pt=osenoo of oemont alkalis may 
be .required by tho enfo.wment ageno}~ lf new aggregate souroos a.re to be used er if 
past e-xperienoo f nclioates problems with existing af}f}ffJgate,'.'souroes, test the aggrogate 
f.orpetential reaotivlty aooordtng to ASTM C 289 te determ,;ne potenf.iat roaoti·1ity .~ the 
prosenoe of oomont. 

If the resu#s of the test are other than innoeuous, soleotod oonsrote proportions'' 1:JS!ng the 
aggFegate (see Seotkm 1905.2) shalt be tested in asoordanoe with ASTM C 1567. If tho 
.r:esYlts of this test ind.ioate an expansron greater than 0.10 pereent at 16 <Jays ago, 
p.re•1fde mitigation with one of the eemontitJous material systems noted below Sl:loR that 
an expansion of less than 0.10 po."GeRt at 16 days age is obtained: 

1. Low alkall poFtJand oement containfng not more than 0. 9 peroent teta! alkali 
Vlhen sa.loulated as sodif:lffl ox!do, as determined by the method gi'.'8R in ASTM C 
4#. 

2. Blended hyfiro.u.'fc ooment, Type lS or .~D, eonfofffling to ASTM C 595, OKcopt 
that Type JS eemeRt shall Rot contain less than 40 peroeRt s.'ag oonstituent. 

3. Rop.'acement of not less tf:lan 15 peroeRt.by weight of tf:lo p9Ff:laRd comoRt 
used by a miReral admixture conform.~g te ASTM C 618 for Class Nor F 
FRateFials (Class C !s Rot permitted). 

4. Replacement of not less than 40 pe.r:cent by we.ight of ttio port/and eoment 
used by a grouRd granEJ.f.atod blast fumaee s.'ag eonforming to ASHA C 989. 

(1 J Normal weight aggregate:: Aggregate shall be non-reactive as determined bv one 
of the methods in ASTM C33 Appendix XI Methods for Evaluating Potential for 
Deleterious Expansion Due to Alkali Reactivitv of an Aggregate. Aaaregates deemed to 
be deleterious or potentiallv deleterious may be used with the addition of a material that 
has been shown to prevent harmful expansion in accordance with Appendix XI of ASTM 
C33. when approved by the building official. 

1909.2.21913.2.4 D!SGentinuaus §:steel fibers reinforcement-Not permitted .• ~AodlfyACl 
318 Seetlon 3.5.1 byaddiRg the fotlow.ing: 

DisoontiRuous steel fibera shall not be permitted 
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1909.2.31913.2.5 Cementitious.material. The concrete supplier shall furnish to the 
enforcement agency certification that the cement proposed for use on the project has been 
manufactured and tested in compliance with the requirements of ASTM C 150 for port/and 
cement and ASTM C 595 or ASTM C 1157 for blended hydraulic cement, whichever is applicable. 
When a mineral admixture or ground granulated blast-furnace slag is proposed for use, the 
concrete supplier shall furnish to the enforcement agency certification that they have been 
manufactured and tested in compliance with ASTM C 618 or ASTM C 989, whichever is 
applicable. The concrete producer shall provide copies of the cementitious material supplier's 
certificate of compliance that represents the materials used by date of shipment for concrete. 
Cementitious materials without certification of compliance shall not be used. 

1909.2.41913.2.6 Tests of reinforcing bars. WReFe -s§.amples shall be are-taken from bundles 
as delivered from the mill, with the bundles identified as to heat number and pr<Y1ided 
the accompanying mill certificate. analyses accompany the report, o One tensile test and one 
bend test shall be made from a sample specimen from each 1 O tons (9080 kg) or fractidn thereof 
of each size of reinforcing steel. 

Where positive identification of the heat number cannot be made or where random samples are 
to be taken, one series of tests shall be made from each 2 112 tons (2270 kg) or fraction thereof 
of each size of reinforcing steel. 

Tests of reinforcing bars may be waived by the structural engineer with the approval of the 
Building Official for one-story buildings or non-building structures provided thev are identified in 
the construction documents and certified mill test reports are provided to the inspector of record 
for each shipment of such reinforcement. 

1909.2.5 1913.2.7 Tests for prestressing steel and anchorage. All wires or bars of each size 
from each mill heat and .all strands from each manufactured reel to be shipped to the site shall be 
assigned an individual lot number and shall be tagged in such a manner that each Jot can be 
accurately identified at the job site. Each lot of tendon and anchorage assemblies and bar 
couplers to be installed shall be likewise identified. 

The following samples of materials and tendons selected by the engineer.or the 
designated testing laboratory from the prestressing steel at the plant or job site shall be furnished · 
by the contractor and tested by an approved independent testing agency: 

Final Express Terms 

1. For wire, strand or bars, 7-foot-long (2134 mm) samples shall be taken of the 
coil of wire or strand reel or rods. A minimum of one random sample per 5, 000 
pounds (2270 kg) of each heat or lot used on the job shall be selected. 

2. For prefabricated prestressing tendons other than bars, one completely 
fabricated tendon 10 feet (3048 mm) in length between grips with anchorage 
assembly at one end shall be furnished for each size and type of tendon and 
anchorage assembly. 

Variations of the bearing plate size need not be considered. 

The anchorages of unbonded tendons shall develop at least 95 percent 
of the minimum specified ultimate strength of the prestressing steel. The total 
elongation of the tendon under ultimate load shall not be less than 2 percent 
measured in a minimum gage length of 10 feet (3048 mm). 
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Anchoragf?s of bonded tendons shall develop at least 90 percent of the 
minimum specified strength of the prestressing steel tested in an unbonded state. 
All couplings shall develop at least 95 percent of the minimum specified strength 
of the prestressing steel and shall not reduce the elongation at rupture below the 
requirements of the tendon itself. 

3. If the prestressing tencfon is a bar, one 7-foot (2134 mm) length complete with 
one end anchorage shall be furnished and, in addition, if couplers are to be used 
with the bar, two 4-foot (1219 mm) lengths of bar fabricated to fit and equipped 
with one coupler shall be furnished. 

4. Mill tests of materials used for end anchorages shall be furnished. In addition, 
at least one Brinnell hardness test shall be made.of each thickness of bearing 
plate. 

1909.2.6 1913.2.8 Composite construction cores. Cores of the completed composite concrete 
construction shall be taken to demonstrate the shear strength along the contact surfaces. The 
cores shall be tested when the cast-in-place concrete is approximately 28 days old and shall be 
tested by a shear loading parallel to the joint between the precast concrete and the cast-in-place 
concrete. The minimum unit shear strength of the contact surface area of the core shall not be 
less than 100 psi (689 kPa). 

At least one core shall be taken from .each building for each 5, 000 square feet ( 465 m2) 
of area of composite concrete construction and not less than three cores shall be taken from each 
project. The architect or structural engineer in responsible charge of the project or his or her 
representative shall designate the location for sampling. 

1913.2.9 Tests ofshoterete. Testing of sl:iotsroto shall fo!.'ow the prov.isfons of Sections 1910, · 
1909. 4, anGI the general req/;/fremonts of AC.' 318 Seotlon 5. 6. 

1913.2.10 Gypsum field tests. Field tests shall be macle during oonstruotfon to 'lfJrify gyps/;/m 
strength. One sample oonsist.ing of thFee speoimens sha!! be macle for eaoh 5, 000 sq/;/aro feet 
(465 m2) or fraotlon thereof of a!! gypsum pouroGI, but not less than one sample shalf be taken 
from eaoh ha.'f Glay's pour. 

1909.2.71913.2.11 Tests for post-installed anchors in concrete. When post-installed anchors 
are used in lieu of cast-in place bolts, the installation verification test loads frequency and 
acceptance criteria shall be in accordance w.ith this section. · 

1909.2. 7.11913.2.11.1 General. Test loads or torques and acceptance criteria shall be 
shown on the construction documents. 

If any anchor fails testing, all anchors of the same type shall be tested, which are 
installed by the same trade, not previously tested until twenty (20) consecutive anchors 
pass, then resume the initial testfrequency. 

1909.2.7.21913.2.11.5 Testing procedure. The test procedure shall be as permitted 
by fill. approved test evaluation report using criteria adopted in this code. All otheF post
installed anchors shall be tension tested. 
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Exception: Torque controlled post installed anchors and screw tvpe anchors 
shall be permitted to be tested using torque based on..Jlll. approved test report 
using criteria adopted in this code. 

Alternatively, the Mmanufacturer's recommendation for testing may be approved by the 
enforcement agency based on approved test report using criteria adopted in this code. 

1909.2.7.3 1913.2.11.3 Test frequency: When post-installed anchors are used for sill 
plate bolting applications, 1 o percent of the anchors shall be tested. 

When post-installed anchors are used for other structural applications, all such 
anchors shall be tested. 

When post-installed anchors are used for nonstructural applications such as 
equipment anchorage, 50 percent or alternate bolts in a group, including at least one-half 
the anchors in each group, shall be tested. 

The testing of the post-installed anchors shall be done in the presence of the 
special inspector and a report of the test results shall be submitted to the enforcement 
agency. 

Final Express Terms 

Exceptions: 

1. Undercut anchors that allow visual confirmation of full set shall not 
require testing. 

2. Where the factored design tension on anchors is less than 100 lb and 
those anchors are clearly noted on the approved construction 
documents, only 10 percent of those anchors shall be tested. 

3. Where adhesive anchor systems are used to install reinforcing dowel 
bars in hardened concrete, only 25 percent of the dowels shall be tested 
if all the following conditions are met: 

a. The dowels are used exclusively to transmit shear forces 
across joints between existing and new concrete. 

b. The number of dowels in any one member equals or exceeds 
12. 

c. The dowels are uniformly distributed across seismic force 
resisting members (such as shear walls, collectors and 
diaphragms). 

Anchors to be tested shall be selected at random by the special 
inspector/inspector of record (/OR). 

4. Testing of shear dowels across cold joints in slabs on grade, 
where the slab is not part of the lateral force-resisting system 
shall not be required. 
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5 .. Testing is not required for power actuated fasteners used to 
attach tracks of interior nonshear wall partitions for shear only, 
where there are at least three fasteners per segment of track. 

1909.2.7.41913.2.11.2 Test loads. Required test loads shall be determined by one of 
the following methods: 

1. Twice the maximum allowable tension load or one and a quarler(11/4) times 
the maximum design strength of anchors as provided in an approved test 
reporl using criteria adopted in this code or determined in accordance 
with Chapter 17 Appendix D of AC/ 318. 

Tension test load need not exceed 80 percent of the nominal yield strength of 
the anchor element(= 0. 8 Ase fya). 

2. The manufacturer's recommended installation torque based on an approved 
test reporl using criteria adopted in this code. 

1909.2.7.5 1913.2.11.4 Test acceptance criteria. Acceptance criteria for post-installed 
anchors shall be based on an approved test report using criteria adopted in this code eF 
man1:1faot1:1rer's written instruotfon, aooeptaele to the enforoement agency. Field test§. 
shall satisfy the following minimum requirements. 

Final Express Terms 

1. Hydraulic ram method: 

Anchors tested with a hydraulic jack or spring loaded devices apparatus shall 
maintain the test load for a minimum of 15 seconds and shall exhibit no 
discernfble movement during the tension test, e.g., as evidenced by loosening of 
the washer under the nut. 

For adhesive anchors, where other than bond is being tested, the testing 
apparatus support .cJeviGe shall not be located within 1. 5 times the anchor's 
embedment depth to avoid restricti!JJJ. the concrete shear cone type failure 
mechanism from occurring. 

2. Torque wrench method: 

Torque controlled post installed A g_nchors tested with a calibrated torque 
wrench shall fml8t attain the specified torque within ~ turn of the nut: or one
quarter (1/4) turn of the nut for a 318 in. sleeve anchor onlv. 

EKseptiaRs: 

1. V'ledge or sleeve typo: Ono qr:1arter (1-/4) tEJrR of the nut for a 
.318 in. sleeve anohor only. 

-2:- ScrewThreaded .+type;..anchors tested with a calibrated torque wrench shall 
attain the specified torque within -GQne-quarter (114) turn of the screw after initial 
seating of the screw head. 
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1909.3 1913.3 Modifications to AC/ 318 

1909.3.11913.3.2ACI 318, Section 11.944.9. Modify AC/ 318 by adding Section 14.9 as 
follows: 

11. 9 44,.9 - Foundation walls. Horizontal reinforcing of concrete foundation walls for 
wood-frame or light-steel buildings shall consist of the equivalent of not less than one No. 
5 bar located at the top and bottom of the wall. Where such walls exceed 3 feet (914 mm) 
in height, intermediate horizontal reinforcing shall be provided at spacing not to exceed 2 
feet (610 mm) on center. Minimum vertical reinforcing shall consist of No. 3 bars at 24 
inches (610 mm) on center. 

Where concrete foundation walls or curbs extend above the floor line and support 
wood-frame or light steel exterior, bearing or shear walls, they shall be 
doweled to the foundation wall below with a minimum of No. 3 bars at 24 inches (61 o 
mm) on center . . Where the height of the wall above the floor line exceeds 18inches ( 457 
mm), the wall above and below the floor line shall meet the requirements of AC/ 318 
Section 11.6and11.7.:/4.3. 

1909.3.21913.3.6 AC/ 318, Section 12.7.3. Add Section 12. 7.3.4 to AC/ 318 as follows: AC/ 
31B, SeGtian 21.11.7. ModifyACl :nB SeetfOR 21.11.7 by adding Section 21.11.7.7 as fo!lov.'8: 

21.11. 7. 7 ~"/here boum;Jary memee.rs are not req11k"€1d by A Cf 31 B Sect! on 21.11. 7. 5, 
mfnfmum reinforcement parallel to the edges of all diaphragms and the boundaries of all 
openings shaH consist of twfce the oross seetfona! area of the min.mum shear 
reinforcement required per .'!near foot of diaphragm. 

12. 7.3.4 - At least two No. 5 bars in diaphraqms having two layers of reinforcement in 

both directions and one No. 5 bar in diaphragms having a single layer of reinforcement in 

both directions shall be provided around openings larger than 12 inches in any dimension 

in addition to the minimum reinforcement required by Section 12.6. 

1909.3.3 1913.3.1AC!318, Chapter 14 .a2. Plain concrete is not permitted. 

1909.3.41913.3.3 AC/ 318, Section 18.10.6.5 21.9.2.2. Modify AC/ 318, 
Section 18.10.6.5 21.9.2.2 by adding the following: 

Where boundary members are not required by AC/ 318 Section 18.10.6.2 or 
18.10.6.3~, minimum reinforcement parallel t<;> the edges of all structural walls and 
the boundaries of all openings shall consist of twice the cross-sectional area of the 
minimum shear reinforcement required per lineal foot of wall. Horizontal extent of 
boundary element shall be per AC/ 318 Section 18. 10. 6. 4 (a). (b) and (c) 21. 9. 6. 4 (a) and 
tb}. 

1913.3.4 AC! 318, Section 21.9.4. Modify AC! 31B by adding SeetiOR 21.9. 4. 6 as foNows: 

21.9.4.6 'l'lal.'s and portions of waHs with Pu> 0.35P-O sha!.' not ee considered to 
contribute to the ca!cl:/lated strength of the strncture for resisting earthquake indl:lcod 
forces. Such walls sha!! oonform to the requirements of AC/ 318 Section 21.13. 
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1909.3.51913.3.5 AC/ 318, Section 18.12.6 21.11.4. Add Section 18.12.6.2 to AC/ 318 as 
follows: ModifyAC.' 318 Seotion 21.11.4 by adding the 'following: 

Collector and boundary elements in topping slabs placed over precast floor and roof 
elements shall not be less than 3 inches (76 mm) or 6 db thick, where db is the diameter 
of the largest reinforcement in the topping slab. 

1909.3.6 AC/ 318, Table 21.2.2. Replace Table 21.2.2 as fo/fows.: 

Table 21.2.2 - Strength reduction factor cp for moment, axial force, or combined moment and axial 

force 

cp 

Type of transverse reinforcement 
Net tensile 

strain &t Classification Spirals conforming to 25.7.3 Other 

St::; Sty 
Compression- 0.75 (a) 0.65 (b) controlled 

Sty < St < 0.005 Transition11 lm 0.75 + 0.15 • et-Ety 
etG,GG&-ety 

(c) 0.65 + 0.25 • Et-Ety 
Et~-Ety (d) 
-

St~ 0.005 Tension- 0.9 (e) 0.9 (f) controlledm 
LlJ .. 

For sections classified as transition, 1t shall be permitted to use cp corresponding to compress1on

controlled sections.· 

&. .E./ is the greater of net tensile strain calculated for PIL = 0.1Ag[g, and 0.005. 

m For sections with factored axial compression force Pu;;:: 0.1Ag.fc, a> shall be calculated using equation 

(cJ or (dJ for sections classified as transition. as applicable, 

1909.3.71913.3.1AC/318, Section 5.6.2.1 26.12.2.1(aJ. Replace AC/ 318 
Section 26. 12.2. 1 (aJ ~ by the following: 

26. 12.2. 1 (aJ ~ - Samples for strength tests of each class of concrete placed each 
day shall be taken not less than once a day, or not less than once for each 50 cubic 
yards (38.2 m3) of concrete, or not less than once for each 2,000 square feet (186 m2} of 
surface area for slabs or walls. Additional samples for seven-day compressive strength 
tests shall be taken for each class of concrete at the beginning of the concrete work or 
whenever the mix or aggregate is changed. 

1913.3.B AC/ 318, Section D.3.3. Rep!a_c;e the requirements of Seotion 1905.1.9 with the 
followiRg. A4edifyAC! 31&, Sectioos D.3.3.4.2, D.3.3.4.3(d), andD .. 3.3.5.2 to read as foHows: 
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D. 3. 3. 4. 2 Where the tens.fie oomponent of tho strength level oarthqualw f-Oroe applied to 
anohors oxoeeds 20 peroefit of the total factored anohor tensile 
foroe associated with the same load combinatfon, anchors and their attaohments shall be 
designed iR accordance with Section D. 3. 3. 4. 3. The anohor design tensile strength shall 
be determined in accordance with Section D.3.3.4.4. 

EXGeption: 

Anchors designed to resist 'IKJ:ll out of plane foroes with design strengths 
equal to or greater than the f-Oroe determined in accordanoe with ASCE 7 
Equat.ion 12.111or12.1410andSeotion1604.8.2ofthisoodesha.11be 
deemed to satisfy Section D.3.3. 4.3(d). 

D.3.3.4.3(d) The anohororgroup ofanohors shall be designed for the maximum tension 
obtained from desfgn toad combinations that fno.'tlde E, with E Increased by .Q 0. Tho 
anohor design tenslle strength shall be oaloul-ated from Section D.3.3. 4. 4. 

D.3. 3. 5. 2 Y'lhere tho shear component of tho strength levo! earthquake foree applied to 
anchors exceeds 20 percent of the total factored anchor shear foroe associated with the 
same load combination, anchors and their attaohments shall be designed in aaoordance 
1vith Soot.ion D.3.3.5.3. The anohordesfgn shear strength f.orres!sting earthquake f.oraes 
shall be determined in aooordanco wfth Sootidn D.6. 

Final Express Terms 

EXGeptions: 

1. For the oa!oolation of tho iR piano shear strength of anohor bolts 
attaohing wood sill plates of bearing or nonbearlng vKJ:l!s of !fghtframe 
wood structures to foundations or f.oundation stem IA'8lls, the in plaRe 
design shear strength in acoordanoe with Seotlons D.6.2 and D.6.3 need 
not be computed and Seotion D. 3. 3. 5. 3 shaU be deemed to be satisfied, 
pre•1ided aH of the following are met: 

1.1. The allovKJ:ble in p.lane shear strength of the anohor is 
determined ln aooordanoe with AP&PA .".IDS Table 11E f.or lateral 
design values parallel to grain. 

1.2. Tho maximum anohor nomfna! diameter is 518 inohes (16 
mmfr . 

1. 3. Anohor bolts are embedded into oono.rete a miRfmum of 7 
inohes (178 mm). 

1. 4. Anohor bolts are looatod a minimum of 1314 .inohes (45 mm) 
from tho edge of the oonorote paraHel to the length of the wood 
sil!plate. 

1.5. Anohorbolts are looated a minimum of 15 anohor diameters 
from the edge of the oonorete perpendicular to the length of the 
wood sfll p!nte. 

1. 6. The sill pkite is 2 inch or 3 inoh nominal thickness. 
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~ 1913.4 Shotcrete. 

2. Per tho oalou.'atkJn of tho in plane shear strength of anchor bolts 
attaching oold formed steel tr:aok of bearing or nonbearing \/'/.a/ls of 
anchor bolts attaof:ling oo!d f-Ormed steel traok of bearing ornonbearing 
walls of light frame oonstruotkJn to f-01JRdations or fof;Jndation stem walls 
the in plane design shear strength in aooordanoe wfth Seotfons D. 6.2 
and D. 6. 3 need not be computed and Seotion D. 3. 3. 5. 3 shall be deemed 
to be sati8fied pr<J'lided all of the following are met: 

2.1. The rnaxinwrn anchor nominal diameter ls 518 inohes (16 
~ 

2.2. Anohors are emlaedded into oonorete a mini-m(;JFfl of 7 inches 
(178 rnm) .. 

2.3. Anohors are !-0oated a min.irnurn of 1314 tnolws (45 mm) from 
the edge of the oonorete para/,'e! to the length of the traok. 

2. 4. Anoh0f8 are !ooated a rninirnum of 15 anohor diameters frorn 
tho edge of the oonorete porpendioYlar to the length of the traok. 

2. 5. The traok !s 33 to 68 rn!l designation thtokness. 

Allowable in plane shear strength of E»<empt anchors, para.'!e! to tho edge 
ofooncrete sha!.' be permitted to be determined in aooordanoe with A!S! 
8100, Seotion E-3.3.1. 

3 . .'n light frarne oonstrf:IOtfon, bearing or nonlaearing vm!.'s, shear 
strength ofoonorote anchors .'ess than or equal to SIB ,if/oh (16 rnm) ,if/ 
diameter of sf.'! plate or traok to f-Oundation or f-01:1RdatkJn stern wall need 
not satisfy Seotion D.3.3.5.3 (a) threl:Jgh (c) when the design strength of 
the anchors ls determined in aooordanoe with Seotion D.6.2.1(o). 

1909.4.11913.4.1 Preconstruction tests. A test panel prepared in accordance with Section 
1908. 5 is required. Approval from the enforcement agency must be obtained prior to performing 
test panels . 

.. 
1909.4.2 1913.4.2 Surface preparation. Concrete or masonry to receive shotcrete shall have the 
entire surface thoroughly cleaned and roughened by sand blasting, and just prior to receiving 
shotcrete, shall be thoroughly cleaned of all debris, dirt and dust. Concrete and masonry shall be 
wetted before shotcrete is deposited, but not so wet as to overcome suction. 

1909.4.31913.4.~ Joints. The film of /aitance which forms on the surface of the shotcrete shall 
be removed within approximately two hours after application by brushing with a stiff broom. If this 
film is not removed within two hours, it shall be removed by thorough wire brushing or sand 
blasting. Construction joints over eight hours old shall be thoroughly cleaned with air and water 
prior to receiving shotcrete. 

1909.4.4 1913.4.4 Forms and ground wires for shotcrete. Forms for shotcrete shall be 
substantial and rigid. Forms shall be built and placed so as to permit the escape of air and 
rebound. 
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Adequate ground wires, which are to be used as screeds, shall be placed to establish the 
thickness, surface planes and form of the shotcrete work. All surfaces shall be rodded to these 
wires. 

1909.4.51913.4.5 Placing. Shotcrete shall be placed in accordance with AC/ 506. 

1909.5 494-3.5 Existing concrete structures. The structural use of existing concrete with a core strength 
less than 1,500 psi (10.3MPa) is not permitted in rehabilitation work. 

For existing concrete structures, sufficient cores shall be taken at representative locations 
throughout the structure, as designated by the architect or structural engineer, so that 
knowledge will be had of the in-place strength of the concrete. At least three cores shall be taken from 
each building for each 4, 000 square feet (372 m2) of floor area, or fraction thereof. Cores shall be at least 
4 inches (102 mm) in diameter. Cores as small as 2.75 inches (70 mm) in diameter may be allowed by 
the enforcement agency when reinforcement is closely spaced and the coarse aggregate does not 
exceed 314 inch (19 mm). 

Notation for [DSA...SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter as 
amended (amended· 

sections listed below) 

Adopt only those sections 
listed below 

CHAPTER 19A 

CONCRETE 

Adopt and/or codify chapter as amended below: 

DSA- DSA-SS/CC Comments 
SS 

x ~ 

Italics are used for text within Sections 1903A through 1905A of this code to indicate provisions that differ 
from AC/ 318. State of California amendments in these sections are shown in italics and underlined. 

SECTION 1901A 

GENERAL 

1901A.1 Scope. The provisions of this chapter shall govern the materials, quality control, design and 
construction of concrete used in structures. 
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1901 A.1.1 Application. The scope of 13pptication of Chapter 19A is as follows: 

1. Structures regulated by the Division of the State Architect-Structural Safety (DSA-SS), which 
include those applications listed in Section 1.9.2.1. These applications include public 
elementary and secondary schools, community colleges and state-owned or state-leased 
essential services buildings. 

2. 

1901A.1.2 Amendments in this chapter. DSA adopts this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 
appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect-Structural Safety: [DSA-SS] For applications listed in Section 
1.9.2.1 

2. 

1901A.5 Construction documents. The construction documents for structural concrete construction 
shall include: 

1. The specified compressive strength of concrete at the stated ages or stages of construction for 
which each concrete element is desig,ned. 

2. The specified strength or grade of reinforcement. 
3. The size and location of structural elements, reinforcement and anchors. 
4. Provision for dimensional changes resulting from creep, shrinkage and temperature. 
5. The magnitude and location of prestressing forces. 
6. Anchorage length of reinforcement and location and length of lap splices. 
7. Type and location of mechanical and welded splices of reinforcement. 
8. Details and location of contraction or isolation joints specified for plain concrete. 
9. Minimum concrete compressive strength at time of posttensioning. 
10. Stressing sequence for post-tensioning tendons. 
11. For structures assigned to Seismic Design Category D, E or F, a statement if slab on grade is 

designed as a structural diaphragm. 
12. Openings larger than 12 inches (305 mm) in any dimension shall be detailed on the structural 

drawings. 

1901A.6 Special inspections and tests. Special inspections and tests of concrete elements of buildings 
and structures and concreting operations shall be as required by Chapter 17A and Section 1910A. 

SECTION 1903A 

SPECIFICATIONS FOR TESTS AND MATERIALS 
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1903A.1 General. Materials used to produc;:e concrete, concrete itself and testing thereof shall comply 
with the applicable standards listed in ACI 318. 

1903A.2 Special Inspections. Where required, special inspections and tests shall be in accordance with 
Chapter 17A and Section 1910A.1913A. 

1903A.4 Flat wall insulating concrete form (ICF) systems. Insulating concrete form material used for 
forming flat concrete walls shall conform to ASTM E 2634. 

1903A.4 Reporting Requirements Modify AC! 31B Section 3.2.1 by adding the following: 

Each component (a) thro1;1gh (g), when present; as a percentage of total oementitiio1;1s mator.ials shall 
be reported for each mix design. · 

1903A.5 1903A.6 Aggregates- ModifyACI 318 Section~ 26.4.1.2.1(aJ.m as follows: by adding the; 
following: 

Aggregate s!ze !imitations waiver shall be approved b·1 the enforcement agency. 

Evidence that the aggregate 1;1sed is not r:eaotl•10 in the presenoe of al.'fa!is mav be required bv the 
enforoement agency. lfnew aggregate so1:lroes are to be 1;1sed or: if past experience ind.¥Jates 
problems with existing aggregate so1;1rces. test the aggregate for potent.ia! alkali s#ioa roactl•,rJtv in 
aooordance 111ith to A STM C 1260 or C 1293 to determine tho potential alkali sl.'ioa reaoti•1ftv of the; 
aggregate. lf the resl::h'-ts lndioate an expansion greater than 0.10 percent at 16 da•ls age wlth ASTM C 
1260, or an e-xpansion greater than 0.04 percent at 12 months age with ASTM C 1293. provide 
mitigatlon with one of the oementJtio1;1s material s•1stems noted be!ow s1;1ch that an expan&ion of fess 
than 0.10 percent at 16 davs age is obtained with ASTM C 1567: 

1. Lovl alkali portkmd cement oontaining not more than 0.6 percent total alkaU 1Nhen oa!o1;1lated 
as sodi1;1m oxide. as determined b•1 the method ffl'len in A STM C 114. 

2. Blended hydra1;1#c cement Type lS or Jg conforming to ASTM C 595. exoept that T',tpe IS 
oement shall not contain less than 40 percent slag cement. 

3. Replaoement of not fess than 15 peroent bv weight of the port.'and cement with a pozzo.'an 
conforming to ASTM C 61B for Class Nor P materials (Class C ls not permitted). 

4. Replacement of not less than 40 percent b'f weight of the port/and cement with &1ag oement 
conforming to ASTM C 989 . 

.a. Replacement of not fess than 5 percent nor more than 10 percent bv v10ight of Portland 
cement with sl..'ica fume conforming to ASTM C 1240. 

&.. Replaoement of port.land oement with a temar1 blend of portland cement s.'ag cement and 
pozzolan such that the resulting blend contains not more than 70 percent port/and oement. 
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ASTM C 1567 test shall be performed seaaratel'( OR the fine aRd coarse aggregate with ORO requiring tho 
hfgher poroentago of suaplementart cementitiol:IS mater.lats dictating the required replacement. 

ASTM C 1260. ASTM C 1293 and ASTM C 1567 tests must have been performed within tho past three 
~ 

(1) Normal weight aggregate:: Aggregate shall be non-reactive as determined by one of the 
methods in ASTM C33 Appendix XI Methods for Evaluating Potential for Deleterious Expansion 
Due to Alkali Reactivity of an Aggregate. Aggregates deemed to be deleterious or potentially 
deleterious may be used with the addition of a material that has been shown to prevent harmful 
expansion in accordance with Appendix XI ofASTM C33, when approved by the building official. 

1903A.6 1903A.5 FWAsh Add AC/ 318 SoctlOR 3.2.3 as folJov.'S: 

Fi'l ash or other pozzokm can be l:ISOd as a partk1l substltute for ASTPA C 150 portkmd cement as 
follows: 

1. Flv ash orotherpozzo!an shaft conform te ASTM C 618 for Claso .'\l or C!aso F materials (Class 
C is not permitted}. and 

2 .• More than 15 porcoRt bv weight of fl;' ash or other pozzokws shall be permitted to be 
substituted for ASTM C 150 port!aRd cement if tho mix dosigR is proportioned per A Cl 318 
Section Ii 3. See Sect.ioR 19041'. for dl:l.rab.i.'ltv reooiroments. 

3. More than 40 percoRt b',' weight of ground granulated blast fEJFRaco slag conformfng to ASTPA 
C 989 shaH be permitted to be substttuted forASTM C 150 portland cement if the mix design is 
proportioned per A Cl 318 SootioR 5.3. See Section 19041'. for durab#itv requirements. 

1903A.71903A.7 DiseoRtinuol:IS Steel PibeF5 fiber reinforcement- Not permitted. Modifv Act 318 
SectlOR 3. 5.1 b11 addiRg the foUowing: 

DisoontiRuous stee.1 fibers are not permitted. 

1903A.8 1903A. 8 Welding of reinforcing bars - Modify A Cl 318 Section J..42 26. 6.4. 1 (b) by adding 
the following: 

,If mill test reports are not avaf.lab.'fJ. ohemioal analvsis shalt be made of bars represoRtative of the 
bars te be welded. Bars with a carboR equivalent (C. E J above 0. 75 shall not be welded. Weklfng 
shall not be deRe DR or wlthin two bar diamete.r:s of aRy bent portion of a bar that has been bent 
cold. W-0ltfing of crossing baFS shat! Rot be permlttod for assembly of relnforoement unless. 
authorized b•1 the stPJctural eRgineer aRd appro•!fJd bv the enforcement agency per apprcJ'led 
procedures. 

Shop fusion welded stirrup/tie cage (or spiral assemblies) consisting of low-alloy steel reinforcing 
stirrups/ties conforming to ASTM A706 and longitudinal holding wires. conforming to ASTM 
A 1064 shall be permitted. The fusion welds shall be made by machines using electric resistance 
welds. Tack welding of primarv reinforcing bars together or to stirrups/ties is not permitted. 
Fusion welding of holding wires is not permitted on any portion of a reinforcing bar that is or will 
be bent in accordance with AC/ 318 Section 25.3. 
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SECTION 1904A 

DURABILITY REQUIREMENTS 

1904A,1 Structural concrete. Structural concrete shall conform to the durability requirements of ACI 
318. 

Ji.Jfeeption: Por Group R 2 aRd R 3 oocupaRoios Rot more thaR throe stor!-0s abo'lo grade plaRo, tho 
spoolfiod compressiv-e stroRgth, f B, for oonoroto iR basomoRt v1alls, feURdatioR v1alls, exterior walls aRd 
other 110rt.1Gal surfaoos exposed to tho weather shalt be Rot less thaR 3, 000 psi (20. 7 ll.4Pa). 

SECTION 1905A 

MODIFICATIONS TO ACI 318 

1905A.1 General. The text of ACI 318 shall be modified as indicated in Sections 1905A.1.1 

through 1905.1.211905A.1.16. 

190SA.1.1 ACl.318, Sectioff2.3. Modify existing definitiori$·~nd adq the following definitions to ACI 

318, Section 2.3. 

DESIGN DISPLACEMENT. Total lateral displacement expected for the design basis earthquake, as 

speoified by SeotfoR 12. B. 9 ofASCE 7. 

DETAILED PLAIN CONCRETE STRUCTURAL 'P.(ft.bl. A wall complying with the requirements of 

Chapter 14, including 14 .6.2. 

ORDIN.".RY PRECAST STRUCTURAL WALL. A precast 'Nall complying 1Nith the requirements of 

Chapters 1through13, 15, 16arid19 through 26. 

ORDINARY REINFORC6()·CONCRETE STRUCTURAL WALL A oast iR plaee 'Nall complying with 

the requirements of Chapter 14, exclu~ing 14.6.2. 

ORDINARY.STRUCTUR.'\L PLAIN CONCRETE \11.'ALL. A wall complying wUh the requirements of 

Chapter 22, exolf.JdiRg 22. 9. 7. 
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S~E;Q.IA-b,,STRUCll;J.RAb:''."•tA.-Ui;. A .cast in place or press.st wall complying\,\4th the.iequfrei:rients of 

1B:~.4. thr:o1;1gh 1 B.2; B, ·1 IU o and. tSJ. t, as applicable/iitatldition .to tlte foqtiitemertts:;tGr.:6rdlRary 

reiqf,orn~9 . Q{)AQ~ st~1;1qtu;ral: walls: .or oot.wary p.11oast:stwe.w.raLW:a/IS/ as app/im:ihte/~.1.#et.e.:A SCE 7 

refers. tQ $.:,:~~Pf?.($.l(e.jn.feroefl G~ta.: strnotura! w.at1;.•i=·1l'Sht1ll.' 11.e.:C/eemed ·to moati.: a '.~6!8! 

1905A.1.11905A.1.14 AC/ 318 Section 4.12.2.218.2.4. Modify AC/ 318 Section-4.12.2.2 :/-8.-24-by 

adding·the=.fof/owing: 

Where prestressedconcrete :.elements=, are restramed ttom•movement;'an.anal'tS.is ofthe stresses in 

the prestressed elements. and1oads in theadfQltiirfttstructutat:svstem::inducedbv:=theiabave." 

described effects shall be.made in=accordano·e:.wittr:.1?.Gl=DiJ.sign Handbook. .,jB:J.. Edition. 

1905A.1.2 190aA.1.13 AC1::31.Bf:'Section 4.12.2.3 4&&3. MtfdlfViACk31:8/S.e'Ptltin 4. 12.2.3 ..:f.84.3 by 

adding. tits following: 

Farpresttessedconctetemetnbars:with:tecessed.ordaiUJed=·ertds; a'itanalvsis.ofthe·conneotions 

shall be made.in accordance with proc.e.dures9ivett:in PCI Design =Han.dbook. ~ Edition. 

1905A.1.31906A.1.6 AC/:318i;'Secticin 9.6.1.3. 41J.6.,3. Modlfv.ACL3.18:Section 9.6.1.3. ~by 

adding .thetollowing: 

This section shall not be used for members that resist seismic loads. except that reinforcement 

provided for foundation elements far one-story woad-frame or one-storv light steel buildings need ·not 

be more thanone:,..third::greater than that required: bv analvsis=foralf loading:=dohditid.r.1s, 

1905A.1.4190fiA.1.B AC/318;,Section 11.2.4.144..u.Rebface·ACI 318Seotiori 11.2.4.1 14.2.6 as 

follows: 

11.2.4.1 :/4.U .,. Waifs. shalf.be ,anchored tointerse.oting:. elements such as floors.or roofs: .or to 

columns. pilasters, blittresses. of intersecting walls: and footings with reinforcement at least 

equivalentto No" 4bars·at 12 inahes (305inm) on centerfor.each/ayerofteinftfrcement. 

1905A.1.51905A.1.11AC/318 Section.U-11.7. Add Section 11.7.64444 to AC/ 318 as fallows: 
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11. 7. 6 46.44 - Reinforcement. Perimeters of precast walls shall be reinforced continuously. with a 

minimum of one No. 5 bar extending the full height and width of the wall panel. Bars sha.'.' be 

oontinuous arof:lnd oomers. Where wall panels do not connect to abiJt..columns orother wall 

panels to develop at least 75 percent of the horizontal wall steel as noted below, vertical 

perimeter bars shall be retained bv hooked wall bars. frl.ges of openings in prooast waifs shall be 

reinforced with a m.ininwm of one No. 5 bar continuous past comers sutfio!ont to develop tho bar. 

A continuous tie or bond beam shall be provided at the roof line either as a part of the roof 

structure or part of the wall panels as described in the next paragraph below. This tie mav be 

designed as the edge member of the roof diaphragm but· ;n ·any case, shall not be .Jess than 

equivalent to two No. 6 bars continuous. Aaontinuous tie equivalent to two No. 5 bars minimum 

shall also be provided either in the footingorwith an=enlargedsection·ofthef/oor slab. 

Wall panels of shear wall b.uildings shalt be connected to columns or to each other in such a 

manner as to develop at least 75 percent of the horizontal wall steel. No more than ./=I-half of this 

continuous horizontal reinforcing shall fflaY=be concentrated in bond or tie beams at the top and 

bottom of the walls and at points ofintermediate.Jateral support. Jfpossible. castin-place joints 

with reinforcing bars extending .from the panels into the joint. a sufficient distance to meet the 

splice requirements of AC/ 318 Section 25. 5.2 42.=J..5 for Class A shall be used. The reinforcing 

bars or welded tie details shall not b.e: spaced over eigM times·: the.wall thicknes~wetticaliy nor 

fewer than four used in the wall panel height. Where wall panels are designedfortheifrespective 

overturning forces. the panel connections need not comply with the requirements of this 

paragraph. 

Where spffelng of ro.inforoemont must be made at po.in ts of maximum stress or at closer spacing 

than permitted bv AC! 318 Section 7. 6; welding mav be used when the entk-e prooeduro is 

suitablf:J for the partfoular quaNtv of steel used and the amblent conditions. Un.less the vl&kls 

. cJo•1etop 125 pereent of the speoified vie!d strength of the steel used. re.inf.oroement in tho 'form of 

oontinuous bars or ful!v anohored dowels shall be added to pro'lido 25 percent exoess steel aroa 

and the 11.relds shall develop not less than the spooified vield strength of the steel. 

Exception: Nonbearing, nonshear panels such as nonstructural architectural.cladding panels 

or column covers are not required to meet the provisions of this Section. 
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1905A.1.61905A.1.10 AC/ 318; Section 11.9. 44.-9. ModifVACI 318 bV adding-Sectibn 11.9 44:-9 as 

follows: 

11.9 44.-9 ., Foundation Walls .. Horizontal reinforciriq"<!if conctete foundatidn,Wa/1$ for wood-frame 

or light.,;sfeelbuildihgs-shall consist of the equivalent.of nbf. less·than one No. 5'bar located at the 

top and bottom of:the wall. Where such Walls exceed''3 feet(9.1fmm) in-heidht;.intermediate 

horizontal reinforcing shall be provided at spacing not to exceed 2 feet:/MOinm> 'on center. 

Minimum vertical reinforcing shall consist of No. 3 bars at 24 inches (610 mm) on center. 

Where concrete foundation walls or curbs extend above the floor-line and. support wood:..frame or 

>' light-steel exterior. bearing or shear walls; theyshall be dowe/ed':to thefoundatio·n:wallbelow with 

·· a minimum of No. 3 bars at 24 inches· (610 mm) on ·center. Wher.e the height of the wall above the 

floor line :exceedsABinohes(457.mm);::the;wall:abave. and~beloW:the-:floor llne shall meet the 

requirements of-ACL31B Section 11. 6 and 11. 7. 44.J:. 

1905A.1.7 AC/ 318. Section 12.7.3. Add Section 12.7.3.4 to AC/ 318 as follows: 

1905A.1.20 AC/ 318. SestioR 21.11.7. ModifvAC.' 318 Section 21.11.7 bv adding Soot/on 21.11.7.7 

as foJ!ovl-8: 

21.11. 7.7 ~ore bo1:111dar;'momb0Fs are not required bvACJ 318 Seot;on 21.11.7.5. minimum 

roinforoemont para.I.let to tho edges of aft diaphragms and tho bo1:111dar.ios of all openings shall 

oonsist of twfoo tho oross sectional aFOa of tho minimum shear rolnfoFOomont requkod per Un ear 

foot of diaphragm. 

12. 7.3.4 -At least two No, 5 bars in diaphragms having two layers of reinforcement in both 

directions and one No. 5 bar in diaphragms having a single layer of reinforcement in both 

directions shall be provided around openings larger than 12 inches in anv dimension in addition to 

the minimum reinforcement required by Section 12. 6. 

1905A.1.81905A.1.21(Chapter19, Section 1905.1.8) ACI 318, Section 17.2.3. Modify ACI 318 

Sections 17.2.3.4.2, 17.2.3.4.3(d) and 17.2.3.5.2 to read as follows: 

17.2.3.4.2 -Where the tensile component of the strength-level earthquake force applied to 

anchors exceeds 20 percent of the total factored anchor tensile force associated with the same 
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load combination, anchors and thei,r attachments shall be designed in accordance with 17.2.3.4.3. 

The anchor design tensile strength shall be determined in accordance with 17.2.3.4.4. 

Exception: Anchors designed to resist wall out-of-plane forces with design strengths 

equal to or greater than the force determined in accordance with ASCE 7 Equation 12. 11-

1or12.14-10 and Section 1604A.8.2 ofthis code shall be deemed to satisfy Section 

17.2.3.4.3(d). 

17.2.3.4.3(d) - The anchor or group of anchors shall be designed for the maximum tension 

obtained from design load combinations that include E, with E increased by 0 0 • The anchor 

design tensile strength shall be calculated from 17 .2.3.4.4. 

17.2.3.5.2 -Where th.e shear component of the strength-level earthquake force applied to 

anchors exceeds 20 percent of the total factored anchor shear force associated with the same 

load combination, anchors and their attachments shall be designed in accordance with 17.2.3.5.3. 

The anchor design shear strength for resisting earthquake forces shall be determined in 

accordance with 17.5. 

Exceptions: 

1. For the' calculation of the in-plane shear strength of anchor bolts attaching wood sill 

plates of bearing or non-bearing walls of light-frame wood structures to foundations or 

foundation stem walls, the in-plane design shear strength in accordance with 17.5.2 and 

17.5.3 need not be computed and 17.2.3.5.3 shall be deemed to be satisfied provided all 

of the following are met: 

. . Final Express Terms 

1. 1. The allowable in-plane shear strength of the anchor is determined in accordance 

with AWC NDS Table 11 E for lateral design values parallel to grain. 

1.2. The maximum anchor nominal diameter is% inches (16 mm). 

1.3. Anchor bolts are embedded into concrete a minimum of 7 inches (178 mm). 

1.4. Anchor bolts are located a minimurri of 1314 inches (45 mm) from the edge of the 

concrete parallel to the length of the wood sill plate . 
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1. 5. Anchor bolts are located a minimum of 15 anchor diameters from the edge of the 

concrete perpendicular to the length of the wood sill plate. 

1.6. The sill plate is 2-inch or 3-inch nominal thickness. 

2. For the calculaUon of the in-plane shear strength of anchor bolts attaching cold-formed 

steel track of bearing or non-bearing walls of anchor bolts attaching cold-formed steel track of 

bearing or non-bearing walls of light-frame construction to foundations or foundation stem 

walls the in-plane design shear strength in accordance with 17.5.2and17.5.3 need not be 

computed and 17.2.3.5.3 shall be deemed to be satisfied provided all of the following are 

met: 

2.1. The maximum anchor nominal diameter is% inches (16 mn:i). 

2.2. Anchors are embedded into concrete a minimum of 7 inches (178 mm). 

2.3. Anchors are located a minimum of 1314 inches (45 mm) from the edge of the concrete 

parallel to the length of the track. 

2. 4. Anchors are located a minimum of 15 anchor diameters from the edge of the concrete 

perpendicular to the length of the track. 

2. 5. The track is 33 to 68 mil designation thickness. 

Allowable in-plane shear strength of exempt anchors, parallel to the edge of concrete shall be 

permitted to be determined in accordance with A/SI S100 Section E3.3.1. 

3. In light-frame construction, bearing or nonbearing walls, shear strength of concrete anchors 

less than or equal to -518 1" inch [16mm] in diameter attaching sill plate or track to foundation or 

foundation stem wall need not satisfy 17.2.3.5.3(a) through (c) when the design strength of the 

anchors is determined in accordance with 17.5.2.1(c). 

1905A.1.91905A.1.1 AC/ 318, Table 19.2.1.1SestioR5.1.1. ModifVACI 318 Table 19.2.1.1 Section 

~as follows. 
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For concrete designed and constructed in accordance with this chapter. f'g.. shall not be less than 

3, 000 psi (20. 7 MPa). Reinforced normal weight concrete with specified compressive strength higher 

than 8.000 psi (55 MPa) shall require prior approval of structural design method and acceptance 

criteria bv the enforcement agency. 

1905A.1.3 AC/ 318, SeetioR 8.13.6. Replace AC! 318 Section 8.13.!3 as follov1-S: 

8.13. 13 Permanent burned ck1•1 or concrete tile fi!!-Ors shall be considered ontv as forms and shall not 

be fncl-1:1ded in the ca!-0uJatlons in·mMng shear or bending moments. 

The thickness of the concrete slab on the permanent fillers shalt be designed as desc#bod in AC/ 318 

Section 8.13. 6 as modffied in Section 190!3A.1.4. 

1905A.1.4 AC/ 318, Sestion 8.13.6. Replace AC/ 318 Section 8.13. 6 as follows: 

8.13. 6 Whore remo'lab!e forms or fiJl.ers are used. tho thickness of tho concrete stab shall not be 

less than 1/12 of the o,lear distance between joists and in no case less than 2 112 .inches (64 mm}. 

Such slab shaH be reinforced at right anc#es to tho foists with at !east tho amount of refnforoement 

required for flexure. considering load concentrations. if any. but in no case shall tho re.inforoomont be 

less than that.:equired bvAC! 318 Section 7.12. 

1905A.1.S ACI 318, Sestion 8.13. Add Section 8.13.9 to AC/ 318 as foUov.r.s: 

8.13. 9 Concrete bridging. Concrete bridgfng sha!! be pro11ided as fottow-s: one near the center of 

spans for 20 to 30 feet (6096 mm to 9144 mm) spans and two near the thkd points ofsparis o'ler 30 

feet (9144 mm). Such bridging sha!l be either: 

(a) A continuous concrete web having a depth equa! to tho loist and a width not less ttian 3 1/2 

inches (89 mm) ro.inforood with a m.inJmum of one No. 4 bar in ttie top and bottom: or 

(b) Any other concrete element capable of transferring a ooncentrated load of 1. 000 pounds (4. 5 kf\9 

from am' joist to tho two adiacont loists. 

Such bridging shall not be required in roof framing Jf an fndMdual member is capable of oarrlfnq 

dead load plus a concentrated load of 1. 1300 pounds (6. 7 k!V) at an•/ point. 
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1905A.1.7ACI 31B, Seet!oR 12.14.3. Add Seotion 12.14.3.6 to AC/ 318 as f-Ollews: 

12.14.3. 6 Welded sp!toos and mechanical connections shall maintain the clearance and 

oo•terage requkements of ACJ Sections 7. 6 and 7. 7. 

1905A.1.9 AC/ 31B. SeetioR 14.5 fimpiriea.' design method. N-Ot permitted In DSA. 

1905A.1.12 AC/ 318. Seet!OR 17.5.1. ModifvACt 318 Section 17.5.1 b;t adding Sections 17.5.1.1 and 

17:5.1.2 as fol!ei.vs: 

17. 5.1.1 Pull transfer of horJzonta! shear f-Orces mav be assumed when a!J of tho fellowing are 

satisfied: 

1. Contact surfaces are clean. free of.'aftance. and intentiona!Jy rof:JQhened to fuH amplitude of 

approximate!}' 1/4 inch @. 4 mm). 

2. Yf.!nimum ties are provided in aooordance with AC! 318 Section 17. 6, 

3. Web members are dosiqrwd to resist total vertical shear. and 

4. AN shear reinforcement is flJH•t anchored into all interoonReoted elements. 

17.5.1.2 If anv of the .r:eel:hi.rements of AC! 318 Sect.ion 17.5.1.1 ls not satisfied; horizontal shear 

shall be investigated in accordance wt#! AG/318 Soot.ion 17.!3.3or17.5.4. 

1905.1.2 ACI 318, Section 18.2.1. Modi!)' ACI 318 Sections 18.2.1.2 and 18.2.1.6 to read as f.oll01Ns: 

18. 2.1. 2 Strnotl:hro,s · as~igned to Se.ism!a Design Category A shaH satisfy requirements of 

Chapters 1 through 17 and 19 through 26; Chapter 18 does not apply. Struotl:Jfes assigned· to 

Seismic Design Categery B, C, D, E or f= also shall satisfy 18.2.1.3 through 18.2.1.7, as applicable. 

Except for str.:lGtura.1 elements of plain concrete OOfflfJ.'ying with Seotton 1905.1. 7 of the fntemationaf 
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.fiJuJ!dmg Godo, structural olfJmonts of plain concrete are prohibited i11 stmoW-r~s assigned to 
Sofsmfo Dos!gri Category C, D, E orF. 

18.2.1.6 . Struotural systems des4gnatE:d as part of the seismic force resistiAg syste!l1.shall be 

restrioted to those permitted byASCE 7. Except for S~'sm.16 DoBigR.Gategc;r:y.A, foPNhi9h:Ghapter 

18 does not apply, the follo>Ning provisions shall be satisfied for each structural system designated 

as part of the seismic force resisting system, regardless of the SofSFRfc Design Categery. 

(a) Ordinary moment frames shall satisfy 18.3. 

(b) Ordinary reinforced concrete struotural walls and ordinaryprooast.stmotura! wa!is need 11ot 

satisfy any provisions in Chapter 18. 

{c) Intermediate moment frames shall satisfy 18. 4. 

(d) Intermediate prec.aststru(}ttfr,alwajl~ $.ra\Ls.atisfy 18;5. 

(e) Spesial moment frames shall satisfy 18.6 through 18.9. 

(f) Spesial struotural 'Nalls shall satisfy 18.10. 

((g) Special struotural 11.ialls constru$d usiR€J precast concrete shall ~atisfy 18.11. 

All special moment frames and special struot1:Jral v.ialls shall also satisfy 18.2.4 thro1:Jgh 18.2.8. 

1905A.1.18 AC/ 318, Seetion 21.9.4. Med.ifvACJ 318 by adding Section 21.9.4.6 as follows: 

21.9.4.6 Walls and portions of walls with P~> 0.35Pf?. shall not be oonsklerod to contribute to tho 

caloolated strength of tho stmotl:J-FO for resisting earthquake induced forces. Suoh v1a/Js shall conform 

to tho requirements ofACl 318 Section 21.13. 

1905A.1.10 1906A.1.16(Chapter19. Section 1905.1.3) ACI 318, Section 18.5. [DSA~SS] Modify 

ACI 318, Section 18.5, by replacing Section 18.5.2.1, adding new Section 18.5.2.2 and renumbering 

existing Sections 18.5.2.2 and 18.5.2.3 to become 18.5.2.3 and 18.5.2.4, respectively: 

18.5.2.1- In connections between wall panels, yielding shall be restricted to steel elements or 

reinforcement. In connections between wall panels and the foundation. they shall be designed per 

Section 1616A. 1. 16. 
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18. 5. 2. 2 - Connections that are designed to yield shall be capable of maintaining 80 percent of their 

design strength at deformation induced by the design displacement or shall use type 2 mechanical 

splices. 

18.5.2.3 - Elements of the connection that are not designed to yield shall develop at least 1.5 Sy. 

18.5.2.4- In structures assigned to SDC D, E or F, Wall piers shall be designed in accordance with 

18.10.8or18.14 in ACI 318. 

1905A.1.11190SA.1.11AC/318, Section 18.10.6.5 21.9.2.2. ModifvAC/318. 

Section-18.10.6.5 21.9.2.2 by adding the followiilg: 

(c) Where·bo.undaetmembers·are'notrequitedbyACl318'Sectitm18.10.6:2or18.10.6.3 21.9.s, 

minimum reinforcement parallel to the edges' of all structuralwa11s>and tbe boundaries of all openings 

shall consist of twice the cross-sectional area of:the minimum shear reinforcement required per lineal 

foot of wall. Horizontal extent of boundarvefement shall be peF in accordance with AC/ 318 Section 

18.10.6.4 (a), (b) and (c). 21.9.s.4 (a) & (b}. 

1908.1.4ACI 318, SeGtion 18;11.·Modifyi4£J318, section1a.1·1,2.1, to readas·follows: 

18.11.2.1 Special structural walls constructed using preoast oonorete shall satisfy all the 

requirements of 18.1 o for cast in place speeial structural 'lralls'i'n ru:idit10A te Section 18.5.2. 

1905A.1.121905A.1.19AC/318.Sectlon 18.12.6 21.11.4. Add Section 18.12.6.2toACI 31Bas 

follows: Mod.ifvAC! 318 SeotfoR 21.11.4 bv addfRg the fo!lewiflg: 

18.12,6.2 Collector and boundary elements in topping slabs placed over precast floor and roof 

elements shal/n.bt.be less than 3 inohes(76 mmJ.or 6 d12 thick. where d12 is the diameter of the 

largest reinforcement·in the topping slab·;· 

1905A.1.13(Chapter19. Section 1905.1.5) 1905.1.5 ACI 318, Section 18.13.1.1. Modify ACI 318, 

Section 18.13.1.1, to read as follows: 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 161 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

18.13.1.1 - Foundations resisting earttiquake-induced forces or transferring earthquake-induced 

forces between a structure and ground shall comply with the requirements of Section 18.13 and 

other applicable provisions of ACI 318 unless modified by Chapter 18A of the California Building 

Code. 

1905.1.6 ACI 318, SeotioR 14.6. Modify ACI @18, Section 14.6, by adding new Section 14.6.2 to read 

as follo¥.<s: 

14. 6. 2.1 DetaUed plain oonorote struotural wal/8. 

14.6.2.1 DetaNedplain oonorote struotural ·walls are walls ooRforming to the requirements of 

ordinary struotural plain oonorete •ifa!ls and 14. 6.2.2. 

14. 6.2.2 Reinforcement Bhan Jae pro•1ided as fo.'Jows: 

(a) 'lertioal reinforoemeRt of at .'east 0. 20 square inoh (129 mm2) JR oross sectional aroa sha!I be 

pro•1ided ooRtinuou$1y from support to support ateaoh .. ol!Jf.Rer, at eaoh side of eaoh opening aRd 

at the eRd8 of walls. The continuous vorlioal /Jar reqlJirod beside an opening fs permitted to 

subst.wto for one of the two l'>.'o. 5 /Jars .~quired by 14.6.1. 

(b) HorizontatreJnforoement at lea.st 0.20 square fnoh (1~9 mm2) fn cross sectional area shall be 

provided: 

1. Continuously at struotura(ly oonneotedroofand floor levels and at: the top of walls; 

2. At the bottom of toad bearing walls or in the top of foundations Vlhere doweled to the 

waN;.and 

3. At a maximum spaGing of 120 inohes (3048 mm). 

Reinforoemont at the top and bottom of openif:lgs; where used Jn dot,e,rmi{ling the 

ma:xinwm spaoing speoified in Item 3 above, shan be oontinuous in the wa#. 

1905.1.7 ACI 318, Seotien 14.1.4. b>elete ACI ~18, Section 14.1.4, anc;i replace with the following: 

14.1. 4 Plain oonorete in str.Jot11-res assigned to Selsmio Design Category C, D, E orF. 

14.1. 4.1 Struotures assigned to Seismio DesigR Category C, D, E or P shall not have .elements of 

struotura,1 plain oonorote, exoept as follows: 

(a) Struotural ptafn oonorete easement, foundation or other wa.'/.s below the :base are permitted in 

detaohed one and two famHy dvl-Ol!iRgs three stories or less in height construoted with stud 

bear.ing walls. ln dv10llings assigned to Se!smlo DeskJR Category D or E, the height of the wall 
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shall not eKGeed 8 feet (2438 mm),. the thickness shall not be !-0ss than 711-2 inehes (190 mm), 

and the wail shall retain no more than 4 foot (1219 mm) Of Ynba.'aneed fill. Wa!ls sha.'! have 

roinforootrront in aeeordanoe ltlith 14. &.1. 

(b) ,'rofatod footings of plain conoroto S(;Jpporting pedestals or ooJEJFl',lns aFe permitted, pre'lfdod 

the pro}ee#on of the footing beyond the faee of the S/;JppOrtod member dees net eKGeed the 

footing thioknoss. 

ExeeptioR: .'n detaehed one and tw-0 famUy dwe!llngs throe stor.~s or less in height, tho 

projeetion of the footing beyond the faee of tho S/;Jpportod member !s permitted to exoeod the 

footing thiekness. 

(o) Plaf.n eonereto footings S/;Jpportfng walls are permitted, pr<J'lk:l;e.d the foetings have at least two 

oontiRIJO/;JS /qngitwdfna! r:eii:ifoiGing b.a.rs.. Bars Sfiai/ not be smai."8r than Alo. 4 and shall ha'lfJ a 

total area of iwfios8 #1ait <io@ tiiiles the,, g.i-oss iiciss seci#oi:ia! area of the footing . .Cor footings 

that oxeoed 8 inehes (203 mm) in thickness,. a m.ir:iimwm of ORO ba.r shat.' be pro•lided at the top 

and bottom of the foot.wg. Continuity of .r:e.wforoemont shall be pro•,rided at comers and 

J.ntersootions. 

Exceptioos: 

1. In Seismic Design Categ<)ry A, B, and. C, detaehe.d onp an~ llNo family dwpHings .throe 

stories ei= JOSS in fieii/:Jt and QORSfiHoted Ylith Stl:ld bearJfig WaJlS, pfiJJn conoiufu footings 

vlithoi-Jt longitwdiFJal reinfOroemoiit sufiP.orling v,ialis are perm,ittod. 

2 .• r=-Orfoundatfon syitems oonsistlng.of a ptaliri.oon·arote IOotmg and a plain oenc.r:ete stemwaU, 

a minimum of one bar stmH bo pr<Ylided at the top of the stemwaH and at the bottom of the 

footing. 

3. WheFB a slab on g."tJund is east monoltthioal!y with t/:Jo footing, one No. 5 bar is permitted to 

bo leoated at either the top of the slab er bottom et the footmg. 

1905A.1.14ACI 318, Table 21.2.2. Replace Table 21.2.2 as follows.: 

· Table 21.2.2 - Strength reduction factor <p for moment, axial force, or combined moment and axial 

force 

Net tensile I Classification I 
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strain &t Type of transverse reinforcement 

Spirals conforming to 25.7.3 Other 

&ts; &ty 
Compression- 0.75 (a) 0.65 (b) controlled 

Transition11 ll2.1 
ErEty 0.65 + 0.25 • erety 

&ty < &t < 0.005 0.75 + 0.15 *l:hOOS- (c) (d) et . Ety Bt4.00&-ety 

- -

&t ~ 0.005 
Tension-

0.9 (e) 0.9 (f) controlledm 
:1J1 .. 

For sections classified as trans1t1on, 1t shall be permitted to use cp corresponding to compression 

controlled sections. 

-

l21._g/ is the greater of net tensile strain calculated for P n = 0. 1 Ar/' c and 0. 005. 

m For sections with factored axial compression force Pu~ 0.1A5£.g, <p shall be calculated using equation 

(c) or (d) for sections classified as transition. as applicable, 

1905A.1.151905A.1.15ACI 318, Section 24.2.1-4&:2-r-Add Section 24.2.1.118.2.7 to AC/ 318 as 

follows: 

24.2.1.1 484+ - Span to Depth Ratio. Prestressed Beam and Slab Span to depth ratios for 

continuous prestressed concrete members shall not exceed the following, except when calculations 

of deflections and vibration effects prove that greater vaiues m'ay be used without adverse effects: 

Beams ................................................. .' ... .' ... : ............................. 30 

One-way Slabs ............................................................................ 40 

Two-way Floor Slabs .................................................................... 40 

Two-way Roof Slabs ................................................................... .44 

These ratios should be decreased for special conditions such as heavv loads and simple spans. 

Maximum deflection criteria shall be in accordance with AC/ 318 Sections 24.2.2~ 

1905A.1.161905A.1.2 AC/ 318, Section~ 26.12.2.1(aJ. Replace AC! 318 Section 5.6.2.1 

26.12.2. 1 (a) by the following. 
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26.12. 2. 1 (a)~ Samples for strength tests of each o/ass of concrete placed· each 'daY,shalfbe 

taken not Jess than once a day, or riot fess than once for each 50 cubic yards f34511FJ of coricfete; or 

not less than once for each 2.000 square feet (186 nrJ of surface area forslabs·or walls. :Additional 

samples for seven-day compressive strength tests shall be taken for each class of concrete at the 

beginning of tire concrete work or whenever the mix or aggregate is changed. 

SECTION 1906A 

STRUCTURAL PLAIN CONCRETE 

Not permitted by DSA-SS. 

1906.1 Scope. Tl'le design and c6n~froetl6n of stiticturtil plail1 eoncrete1 both c~S.(in plac~fahd ·precast, 
shall eomply 1.vith the minimum requirelTiei:lts of ACi 31B, as r#odif.iett·ln Section 190'5: 

Exception: For Greup R 3 oeeupaneies and buildings of other ooeupanoies less than 1?.vo stories 
above grade plane of light frame eonstruetion, the required footing thickness ofACI 319 is permitted 
to be requoed to 6 inoh~s f152 mm), provi!!ted that the footing does not ext.end more than 4. inehes 
(102 mm) en either'sfrliifotlfie Stip'p6'rted\•.6n. 

SECTION 1908A 

SHOT CRETE 

1908A.1 General. Shotcrete is mortar or concrete that is pneumatically projected at high velocity onto a 
surface. Except as specified in this section, shotcrete shall conform to the requirements of this chapter 
for plain or reinforced concrete and the provisions of AC/ 506. The specified compressive strength of 
shotcrete shall not be less than 3,000 psi (20.69 MPa). 

Concrete or masonry to receive shotcrete shall have the entire surface thoroughly cleaned and 
roughened by sand blasting, and just prior to receiving shotcrete, shall be thoroughly cleaned of all 
debris, dirt and dust. Concrete and masonry shall be wetted before shotcrete is deposited, but not so wet 
as to overcome suction. Sand for sand blasting shall be clean, sharp and uniform in size, with no particles 
that will pass a 50~mesh screen. 

1908A.3 Aggregate. Coarse aggregate, if used, shall not exceed 3
/ 4 inch (19.1 mm).· 

For shear walls, when total rebar in any direction is more than 0. 31 in2 I ft. or rebar size is larger than # 5, 
shotcrete shall conform to course aggregate grading No. 2 per Table 1.1 of AC/ 506. 

1908A.5 Preconstruction tests. VVhere preeonstruetion test are required by Section 1908.~, a A test 
panel shall be shot, cured, cored or sawn, examined and tested prior to commencement of the project. 
The sample panel shall be representative of the project and simulate job conditions as closely as 
possible. The panel thickness and reinforcing shall reproduce the thickest and most congested area 
specified in the structural design. It shall be shot at the same angle, using the same nozzleman and with 
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the same concrete mix design that will be used on the project The equipment used in preconstruction 
testing shall be the same equipment used in the work requiring such testing, unless substitute equipment 
is approved by the building official. Reports of preconstruction tests shall be submitted to the building 
official as specified in Section 1704A.5. 

1908A.7 Joints. Except where permitted herein, unfinished work shall not be allowed to stand for more 
than 30 minutes unless edges are sloped to a thin edge. For structural elements that will be under 
compression and for construction joints shown on the approved construction documents, square joints 
are permitted. Before placing additional material adjacent to previously applied work, sloping and square 
edges shall be cleaned and wetted. 

The film of laitance which forms on the surface of the shotcrete shall be removed within approximately 
two hours after application by brushing with a stiff broom. If this film is not removed within two hours, it 
shall be rem,oved by thorough wire brushing or sand blasting. Construction joints over eight hours old 
shall be thoroughly cleaned with air and water prior to receiving shotcrete. 

1908A.10 Strength tests. Strength tests for shotcrete shall be made in accordance with ASTM 
C1604 standards by an approved agency on specimens that are representative of the work and which 
have been water soaked for at least 24 hours prior to testing. When the maximum-size aggregate is 
larger than 3

/ 8 inch (9.5 mm), specimens shall consist of not less than three 3-inch-diameter (76 mm) 
cores or 3-inch (76 mm) cubes. When the maximum-size aggregate is 3

/ 8 inch (9.5 mm) or smaller, 
specimens shall consist of not less than 2-inch-diameter (51 mm) cores or 2-inch (51 mm) cubes. 

1908A.10.1 Sampling. Specimens shall be taken from the in-place work or from test panels, and 
shall be taken at least once each shift, but not less than one for each 50 cubic yards (38.2 m3

) of 
shotcrete. 

1908A:.10.2 Panel criteria. When the maximum-size aggregate is larger than 3
/ 8 inch (9.5 mm), the 

test panels shall have minimum dimensions of 18 inches by 18 inches (457 mm by 457 mm). When 
the maximum-size aggregate is 3

/ 8 inch (9.5 mm) or smaller, the test panels shall have minimum 
dimensions of 12 inches by 12 inches (305 mm by 305 mm). Panels shall be shot in the same 
position as the work, during the course of the work and by the nozzlemen doing the work. The 
conditions under which the panels are cured shall be the same as the work. Approval from the 
enforcement agency shall be obtained prior to performing the test panel method. 

1908A.111910A.11 Forms and Ground Wires for Shotcrete. Forms for shotcrete shall be substantial 
and rigid. Forms shall be built and placed so as to permit the escape of air and rebound. 

Adequate ground wires, which are to be used as screeds, shall be placed to establish the thickness, 
surface planes and form of the shotcrete work. All surfaces shall be rodded to these wires. 

1908A.121910A.12 Placing. Shotcrete shall be placed in accordance with AC/ 506. 

SECTION 1911A 
REINFORCED GYPSUM CONCRETE 
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1911A.1 General. Reinforced gypsum concrete shall comply with the requirements ofASTM C 317 and 
ASTM C 956. Ref.Rforoed gyps(;{ffl oonorete shall be oonsiderod as an altematfv-e system. 

1908A.1.1 Pow-er aGtuated fasteneFs. P-ow-0r aoWa.tod 
fasteners (ff:lalified ff:i acoordanoe with ICC ES AC 70 shall be deemed te satisfy the i'VEfliirements 
of th.i.s seotion. 

• Pov10r aotuated fasteners shall be permitted in seismic shear for oomponents exempt 
frOm permlt FeEfl:l.~rements by Seotf-on 16161'..1.18 of th.i.s oode and for interior nonbearing non 
shear V'Ja!l partitions. Po•110r aotE:Jated fastener shall not be 1:1Sed to anchor exterior daddlng or 
ourtaf.R wa!.' systems. 

1909A.1.1 SpeGia!ty inserts. Speola!ty inserts, lncfuding oast f.R place 
speoialty inserts, tested in aooordanoe with !CC ES AC 193 shall be deemed te satisfy the .'VEfuirements 
of this section. 

SECTION 1909A 

RESERVED 

SECTION 1910A 1913A 

CONCRETE. REINFORCEMENT AND ANCHOR TESTING 

1910A.11913A.1 Cementitious material. The concrete supplier shall furnish to the enforcement agency 
certification that the cement proposed for use on the project has been manufactured and tested in 
compUance with the requirements of ASTM C 150 for port/and cement and ASTM C 595 or ASTM C 1157 
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for blended hydraulic cement, whichever is .applicable. When a mineral admixture or ground granulated 
blast-furnace slag is proposed for use, the concrete supplier shall furnish to the enforcement agency 
certification that they have been manufactured and tested in compliance with ASTM C 618 or ASTM C 
989, whichever is applicable. The concrete producer shall provide copies of the cementitious material 
supplier's Certificate of Compliance that represents the materials used by date of shipment for concrete. 
Cementitious materials without Certification of Compliance shall not be used. 

1910A.2 1913A.2 Tests of reinforcing bars. -WheFe .s~amples shall be aFe-taken from bundles as 
delivered from the mill, with the bundles identified as to heat number and provided the accompanying miff 
certificate. analyses accompany the report, o One tensile test and one bend test shall be made from a 
sample specimen from each 1 O tons (9080 kg) or fraction thereof of each size of reinforcing steel. 

Where positive identification of the heat number cannot be made or where random samples are to be 
taken, one series of tests shall be made from each 2 112 tons (2270 kg) or fraction thereof of each size of 
reinforcing steel. 

Tests of reinforcing bars may be waived by the structural engineer with the approval of the Building 
Official for one-story buildings or non-building structures provided thev are identified in the construction 
documents and certified mill test reports are provided to the inspector of record for each shipment of such 
reinforcement. 

1910A.3 1913A.3 Tests for prestressing steel and anchorage. All wires or bars of each size from each 
mill heat and all strands from each manufactured reel to be shipped to the site shall be assigned·an 
individual lot number and shall be tagged in such a manner that each lot can be accurately identified at 
the jobsite. Each lot of tendon and anchorage assemblies and bar couplers to be installed shall be 
likewise identified. 

The following samples of materials and tendons selected by the engineer or the designated testing 
laboratory from the prestressing steel at the plant or jobsite shall be furnished by the contractor and 
tested by an approved independent testing agency: 

1. For wire, strand or bars, 7-foot-long (2134 mm) samples shall be taken of the coif of wire or strand 
reel or rods. A minimum of one random sample per 5,000 pounds (2270 kg) of each heat or lot 
used on the job shall be selected. 

2. For prefabricated prestressing tendons other than bars, one completely fabricated tendon 10 feet 
(3048 mm) in length between grips with anchorage assembly at one end shall be furnished for each 
size and type of tendon and anchorage assembly. 

Variations of the bearing plate size need not be considered. 

The anchorages of unbonded tendons shall develop at least 95 percent of the minimum specified 
ultimate strength of the pre-stressing steel. The total elongation of the tendon under ultimate load 
shall not be less than 2 percent measured in a minimum gage length of 10 feet (3048 mm). 

Anchorages of bonded tendons shall develop at least 90 percent of the minimum specified strength 
of the prestressing steel tested in an unbonded state. All couplings shall develop at least 95 percent 
of the minimum specified strength of the prestressing steel and shall not reduce the elongation at 
rupture below the requirements of the tendon itself. 
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3. If the prestressing tendon is a bar, one 7-foot (2134 mm) length complete with one end anchorage 
shall be furnished and, in addition, if couplers are to be used with the bar, two 4-foot (1219 mm) 
lengths of bar fabricated to fit and equipped with one coupler shall be furnished. 

4. Mill tests of materials used for end anchorages shall be furnished. In addition, at least one Brinnell 
hardness test shall be made of each thickness of bearing plate. 

1910A.41913A.4 Composite construction cores. Cores of the completed composite concrete 
construction shall be taken to demonstrate the shear strength along the contact surfaces. The cores shall 
be tested when the cast-in-place concrete is approximately 28 days old and shall be tested by a shear 
loading parallel to the joint between the precast concrete and the cast-in-place concrete. The minimum 
unit shear strength of the contact surface area of the core shall not be less than 100 psi (689 kPa). 

At least one core shall be taken from each building for each 5,000 square feet (465m2) of area of 
composite concrete construction and not less than three cores shall be taken from each project. The 
architect or'structural engineer in responsible charge of the project or his or her representative shall 
designate the location for sampling. 

1913A.5 Tests of shotGrete. Testing of shotorete sha!.' fot.'0 1ll the provisions of Seotion 191 OA and the 
genera! ,cequirement~ of A.Cl 31B Seotion 5.6. 

1913A.6 Gypsum field tests. P-leld tests shaH be made during oonstrnotion to •10rlfy gypsum strength. 
One saffl{Jle ooFJs,istlng of three speoimens sha,ll be made for eao/:J 5, 000 square feet {465 m.a) or fraotfon 
thereof of all gypsl:lm poured, bl:lt not !ess than one sample shall be taken from eao/:J half day's pour. 

1910A.5 1913A.7 Tests for Post-Installed Anchors"in Concrete. When post-installed anchors are 
used in lieu of cast-in place bolts, the installation verification test loads, frequency, and acceptance 
criteria shall be in accordance with this section. 

1910A.5.11913A.7.1 General. Test loads or torques and acceptance criteria shall be shown on the 
construction documents. 

If any anchor fails testing, all anchors of the same type shall be tested, which are installed by the 
same trade, not previously tested until twenty (20) consecutive anchors pass, then resume the initial 
test frequency. 

1910A.5.2 1913A.7.5 Testing Procedure. The test procedure shall be as permitted by fill 
approved test evaluation report using criteria adopted in this code. All -et/:Jef post-installed anchors 
shall be tension tested. 

Exception CDSA-SSl: Torque controlled post installed anchors and screw tvpe anchors shall 
be permitted to be tested using torque based on an approved test report using criteria adopted 
in this code. 

Alternatively. the Mmanufacturer's recommendation for testing may be approved by the enforcement 
agency based on an approved test report using criteria adopted in this code. 

1910A.5.3 1913A.7.3 Test Frequency. When post-installed anchors are used for sill plate bolting 
applications, 10 percent of th.e anchors shall be tested. 

When post-installed anchors are used for other structural applications, all such anchors shall be 
tested. 
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When post-installed anchors are used for nonstructural applications such as equipment anchorage, 
50 percent or alternate bolts in a group, including at ieast one-half the anchors in each group, shall be 
tested. 

The testing of the post-installed anchors shall be done in the presence of the special inspector and a 
report of the test results shall be submitted to the enforcement agency. 

Exceptions: 

1. Undercut anchors that allow visual confirmation offull set shall not require testing. 

2. Where the factored design tension on anchors is less than 100 lbs. and those anchors are 
clearly noted on the approved construction documents, only 10 percent of those anchors 
shall be tested. 

3. Where adhesive anchor systems are used to install reinforcing dowel bars in hardened 
concrete, only 25% of the dowels shall be tested if all of the following conditions are met: 

a. The dowels are used exclusively to transmit shear forces across joints between existing 
and new concrete. 

b. The number of dowels in any one member equals or exceeds 12. 
c. The dowels are uniformly distributed across seismic force resisting members (such as 

shear walls, collectors and diaphragms). 

Anchors to be tested shall be selected at random by the special inspector/Inspector Of 
Record (/OR). 

4. Testing of shear do.wels across cold joints in slabs on grade, where the slab is not part of the 
lateral force-resisting system shall not be required. 

5. Testing is not required for power actuated fasteners used to attach tracks of interior non
shear wall partitions for shear only, where there are at least three fasteners per segment of 
track · 

1910A.5.4 1913A.7.2 Test Loads. Required test loads shall be determined by one of the following 
methods: 

1. Twice the maximum allowable tensi9n load or one and a quarter (1- 114) times the maximum 
design strength of anchors as provided in an approved test report using criteria adopted in this 
code or determined in accordance with Chapter 17 Appendix D of AC! 318. 

Tension test load need not exceed 80% of the nominal yield strength of the anchor element (= 0. 8 
~~ . 

2. The manufacturer's recommended installation torque based on fill approved test report using 
criteria adopted in this code. 

1910A.5.51913A.7.4 Test Acceptance Criteria. Acceptance criteria for post-installed anchors shall 
be based on an approved test report using criteria adopted in this code. Field test§. shall satisfy the 
following minimum requirements. 
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1. Hydraulic Ram Method: 

Anchors tested with a hydraulic jack or spring loaded de'l.ioes apparatus shall maintain the test 
load for a minimum of 15 seconds and shall exhibit no discernable movement during the tension 
test, e.g., as evidenced by loosening of the washer under the nut. 

For adhesive anchors, where other than bond is being tested, the testing, apparatus 
support .cfeviGe shall not be located within 1. 5 times the anchor's embedment depth to avoid 
restrictfJJIJ. the concrete shear cone type failure mechanism from occurring. 

2. Torque Wrench Method: 

Torque controlled post installed A g_nchors tested with a calibrated torque wrench 
shall ffHJ£t attain the specified torque within J"2. turn of the nut; or one-quarter (114) turn of the nut for 
a 318 in. sleeve anchor only. 

Exceptions: 

a. 11'/edge or S.'eeve type: 
One r=Jflarter (114) t1:1m of the nflt for a 318 in. sf-0eve anchor only.. 

l:ft.--[DSA-SS] ScrewThreaded .+type;-anchors tested with a calibrated torque wrench shall 
attain the specified torque within -GQne-quarter (114) turn of the screw after initial seating of the 
screw head. 

SECTION 1911A 4944A 

EXISTING CONCRETE STRUCTURES 

1911A.11914A.1 Existing Concrete Structures. 

The structural use of existing concrete with a core strength less than 1,500 psi (10.3MPa) is not permitted 
in rehabilitation work. 

For existing concrete structures, sufficient cores shall be taken at representative locations throughout the 
structure, as designated by the architect or structural engineer, so that knowledge will be had of the in
place strength of the concrete. At least three cores shall be taken from each building for each 4,000 
square feet (372 m2) of floor area, or fraction thereof. Cores shall be at least 4 inches (102 mm) in 
diameter. Cores as small as 2. 75 inches (70 mm) in diameter may be allowed by the enforcement agency 
when reinforcement is closely spaced and the coarse aggregate does not exceed 314 inch (19 mm). 

1911A.2 1914A.2 Crack Repair by Epoxy Injection. Crack Repair of concrete and masonry member by 
epoxy injection shall conform to all requirements of AC/ 503. 7. 

1911A.3 1914A.3 Concrete Strengthening by Externally Bonded Fiber Reinforced Polymer (FRP). 
Design and construction of externally bonded FRP systems for strengthening concrete structures shall be 
in accordance with AC/ 440.2R. · 
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Exceptions: 1) Near-Surface Mounted (NSM) FRP bars shall not be permitted. 
2) Strengthening of shear walls and diaphragms (including chords and collectors) 

PROPOSED ADOPTION DSA-SS DSA-SS/CC Comments 

Adopt entire chapter 

Adopt entire chapter as x x 
amended 

Adopt only those sections 
listed below 

PROPOSED ADOPTION DSA-SS DSA-SS/CC Comments 

shall be considered as an alternative system. 

Design capacities, reliability, serviceability of FRP materials shall be permitted to be established in 
accordance with ICC-ES AC 125. Minimum inspection requirements of FRP composite systems shall be 
in accordance with ICC-ES AC 178. 

Notation for [DSA-55] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

CHAPTER20 

ALUMINUM 

Adopt and/or codify chapter as amended below: 
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Adopt entire chapter 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

x x 

SECTION 2001 

GENERAL 

2001.1 Scope. This chapter shall govern the quality, design, fabrication and erection of aluminum. 

SECTION 2002 

MATERIALS 

2002.1 General. Aluminum used for structural purposes in buildings and structures shall comply with AA 

ASM 35 and AA ADM 1. The nominal loads shall be the minimum design loads required by Chapter 16. 

SECTION 2003 - INSPECTION 

2003.1 Inspection. [DSA -SS & DSA -SS/CC] Inspection of Aluminum shall be required in accordance 

with the requirements for steel in Chapter 17 A. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280through17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CCJ 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 
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MASONRY 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

2101.1.1 

2101.1.2 

2101.1.3 

2101.1.4 

2114 

2-1-14.-1-

~ 

~ 

&44:4 

~ 

2114.CU 

-2144:+ 

-24.:f.4...8 

2114.9.1 

2114.9.2.1 

2114.9.3 

2114.HJ 

2114.U.1 

2114.U.2: 

2114.12: 

2114.13 

2:114.14 
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2101.1 Scope. This chapter shall govern the materials, design, construction and quality of masonry. 

2101.1.1 Division of the State Architect-Structural Safety/Community Colleges (DSA-SS/CC) 

Community college buildings regulated by tbe Division of the State Architect-Structural 
Safety/Community Colleges (DSA-SS!CC) as listed in Section 1.9.2.2. 

2101.1.2 Amendments in this chapter. DSA-SS/CC adopts this chapter and all amendments. 

Exception: Division of the State Architect-Structural Safety/Community Colleges (DSA-SS/CC) 
amendments appear in this chapter preceded with the appropriate acronym, as follows: 

[DSA-SS/CC] - For community college buildings listed in Section 1.9.2.2. 

2101.1.3 Reference to other chapters. [DSA-SS/CC] Where reference within this chapter is made 
to sections in Chapters 17 and 18, the provisions in Chapters 17 A and 1 BA respectively shall apply. 
instead ... 

2101.1.4Amendments. [DSA-SS/CC] See Section 2114 for additional requirements. 

SECTION 2114 

ADDITIONAL REQUIREMENTS FOR COMMUNITY COLLEGES [DSA-SSICC] 

2114.1 General. In addition to the provisions of this chapter, the following requirements shall apply to 
community college buildings regulated by the Division of the State Architect- Structural Safety/Community 
Colleges (DSA-SS/CC). 

2114.1.1 Prohibitions. The following design, systems and materials are not 
permitted by DSA: 

1. Unreinforced masonry 

2. Autoclaved aerated concrete (AAC) masonry 

3. Empirical design of masonry 

4. Ordinary reinforced masonry shear walls 

5. Intermediate reinforced masonry shear walls 

6. Prestressed masonry shear walls 

7. Direct design of masonry 

2114.2 Mortar. Type S mortaroonforrnfng to ASTM C 270 shall be used for glass unit masonry. 

2114.3 Addlt!v-es aRdAdm!xtures. 
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2114.3.1 GeReral. Additives aRd admixtures to mortar or grout shall Rot be used ldRless appr<Y,fBd 
by the eRforoemeRt ageRoy. 

2114.3.2 ARtifreeze Gompoumls. ARtifreeze Uquids, oh!orido salts or other suoh substaRoes 
shall not be [!SOd iR mortar or grout. 

2114.2 2114.3.3 Air entrainment. Air-entraining substances shall not be used in mortar or grout unless 
tests are conducted to determine compliance with the requirements of this code. 

2114.4 ToleranGes. The maximum thiokRess of the i-nll:ial bed}oiRt iR fu!!y grouted masomy walls shall Rot 
exoeed 11/4 in. (31.7 mm). 

2114.5 Glass URit masonry. AN mortar for gt.ass unit masonry oontaot surfaoos shall be treated to ensure 
adhesion between mortar and glass. 

2114.3 2114.6 Grouted masonry. 

2114.3.1 2114.6.1 General conditions. Prior to grouting, the grout space shall be clean so that 
a// spaces to be filled with grout do not contain mortar projections greater than ~ inch (6.4 mm), 
mortar droppings and other foreign material. 

All cells shall be solidly filled with grout exoept as pro11fdod in Seotfon 2114.14. 

Exception: Reinforced hollow-unit masonry laid in 
running bond used for freestanding site walls fenoes and Q[ interior nonbearing non-shear 
wall partitions may be of hollow unit masonry oonstrflot!on grouted onlv in cells containing 
vertical and horizontal reinforcement. 

Reinforcement and embedded items shall be clean, properly positioned and securely anchored 
against moving prior to grouting. Bolts shall be accurately set with templates or by approved 
equivalent means and held in place to prevent dislocation during grouting. Reinforcement, 
embedded items' and bolts shall be solidly embedded in grout. Anchor bolts in the face shells of 
hollow masonry 
units shall be positioned to maintain a minimum of 112 inch, of grout between the bolt and the face 
shell. 

The grouting of any section of wall shall be completed in one day with no interruptions 
greater than one hour. At the time of laying, all masonry units shall be free of dust and dirt. , 

Grout pours greater than 12 inches (300 mm) in height shall be consolidated by mechanical 
vibration during placement to fill the grout space before Joss of plasticity, and reconsolidated by 
mechanical vibration to minimize voids due to water Joss. Grout pours Jess than 12 inches in 
height may be puddled. 

Between grout pours or where grouting has been stopped more than an hour, a horizontal 
construction joint shall be formed by stopping all wythes at the same elevation and with the grout 
stopping a minimum of 1112 inches (38 mm) below a mortar joint, except at the top of the wall. 
Where bond beams occur, the grout pour shall be stopped a minimum of 112 inch (12. 7 mm) 
below the top of the masonry. 

The construction documents shall completely describe grouting procedures, subject to 
approval of DSA. 
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2114.4 -21443 Aluminum equipment. Grout shall not be handled nor pumped utilizing aluminum 
equipment unless it can be demonstrated with the materials and equipment to be used that there will be 
no deleterious effect on the strength of the grout. 

2114.5-24448 Specified compressive str~ngth. The specified compressive strength, f 'm, assumed in 
design shall be not Jess than 2.000 4,800 psi (10.34 MPa) for all mf}sonry construction using materials 
and details of construction required herein. Testing of the constructed masonry shall be provided in 
accordance with Section 2114.6.2 2114.9.3. 

In no case shall the f 'm assumed in design exceed 3, 000 psi (20. 68 MPa). 

2114.6 -2144.9 Additional testing requirements. 

2114.6.1 2114.9.1 Mortar and grout tests. At the beginning of all masonry work, at least 

one test sample of the mortar and grout shall be taken on three successive working days 

and at least at one-week intervals thereafter. Where mortar is based on a proportion 

specification. mortar shall be sampled and teste_d during construction in accordance with 

ASTM C780 Annex 4 and 5 to verifv the proportions specified in ASTM C270. Table 2. 

Where mortar is based on a property specification. mortar shall be laboratory prepared and 

tested prior to construction in accordance with ASTM C780 to verifv the properties specified 

in ASTM C270, Table 1 and field sampled and tested during construction in accordance 

with ASTM C780 to verify the proportions with the laboratory tests. Mortar sampling and 

testing is not required for approved preblended mortars in conformance with ASTM C270. 

Samples of grout shall be taken for each mix design. each dav grout is placed. and not less 

than every 5. 000 square feet of masonry wall area. The grout +Rey shall meet the 

minimum strength requirement given in ASTM C476iTMS 602 Section 2.2. Seotions 

21{)3-A. 9 and 21 Q3A.13 for mortar and grout. respeoti'.'Sly. Test specimens for meFtaF 

afl4..grout shall be made as set forth in ASTM C 1586 and ASTM C 1019. 

Additional samples shall be taken whenever any change in materials or job conditions 

occur,· as determined by the building official. or INhono'lor in tho judgment of the arGhiteot, 

strnctural engineer or tho enforoement agency suoh tests are necessary to determ.~e the 

qu-al#:y of the material. When the prism test method of Section 21Q5A.2.2.2 is used during 

construction, the tests in this section are not required. 

Final Express Terms 

Exception: For non-bearing non-shear masonrv walls not exceeding total wall 

height of 12' above wall base. mortar test shall be permitted to be limited to those 

at the beginning of masonrv work for each mix design. 
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2114.9.2 P ... ism test method. 

2114.9.2.1 Numbe. .. of prisms pe. .. ffist. Prior to the start ofoonst.·=r:1otion, three prisms 
shaH be oonstruoted and tested fn aooordanoe with ASTM C 1314. A set of three masem=y 
prisms sha!J be built during oonstr.Jot.'oR in aooordanoe with ASTM C 1314 for each 5, 000 
square foot (465 m2) of wall area, but not less than one set of three prisms for the projeot. 
Each set of prisms shaH equal or wooed f 'm. 

2114.6.2 2114.9.3 Masonry core testing. Not less than two cores shall be taken from each 
building for each 5, 000 square feet ( 465 m2

) of the greater of the masonry wall area or tho floor 
-area or fraction thereof. Tho archfteot or struowral engineer in responslb.'o charge of tho projoot or 
hlslhor representative or tho inspootor of reoord sha!l solect tho areas for sampling. The inspootor 
of reoord approved agency shall perform or obseNe the coring of the masonry walls and sample 
locations shall be subject to approval of the registered design professional. 

Cores samples shall comply with the following: 

1. Cored no sooner than 7 davs after grouting of the selected area: 

2. b fJ.e a minimum of 3-314" in nominal diameter; and 

3. Sampled shaH be taken in such a manner as to exclude any masonry unit webs, mortar 
joint. orfJRfl reinforcing steel. If all cells contain reinforcement. alternate core locations or 
means to detect void or delamination shall be selected by the registered design 
professional and approved by the building official. 

If 'IDrlica! reinforolng steel is p!aoed such that oores w.W include rofntorcing steel, core testing may 
be waived by tho design prO'fessional in responsible charge, as appre•1ed by the enforoemont 
agency. 

Visual examination of all cores shall be made by an approved agency a laboratory aoooptable to 
tho building o#ioial and the condition of the cores reported as required by the California 
Administrative Code. +he §.shear test shall test both joints between the grout core and the 
outside wythes or face shell of the masonry.All cores taken sha!! be tested Jn sh oar 28 days after 
grouting of the sample area using a shear test apparatus acceptable to the enforcement 
agency. Shear testing apparatus shall be of a design appro•1ed by the enforcement agonoy. Core 
samples shall not be soaked before testing. Core samples to be tested shall be stored in sealed 
plastic bags or non-absorbent containers immediately after coring and for at least 5 days prior to 
testing. The average unit shear value for each pair of cores ( 4 shear tests) from each 5. 000 
square feet of wall area (or less) on the cross section ofall the-cores shall not be less than 2.5 .Yf 
'mpsi. 

All cores shall be submitted to an approved agency the laboratory, aooeptable to t{le building 
o#ioial, for examination, regardless of whether even where the core specimens failed outside 
wythe or taoe sho!!s separated during the cutting operation. The approved agency laboratory shall 
report the location where each core was taken, the findings of their visual examination of each 
core, identify which cores were selected for shear testing. and the results of the shear tests. 

Exceptions: 

1. Core sampling and testing is not required for non-bearing non-shear masonry 

walls. not exceeding total wall height of 12' above wall base, built with single

wythe hollow unit concrete masonry that attaches opposite face shells using webs 
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cast as single unit. when designed using an f' m not exceeding 2. 000 psi (13. 79 

MPa) .. 

2. An infrared thermographic survev or other nondestructive test procedures. shall be 

. permitted to be approved as an alternative system to detect voids or de/amination ' 

in grouted masonrv in-lieu of core sampling and testing. 

2114.7 2114.10 Modifications to TMS 402/ACI 530/ASCE 5. 

2114.7.1 2114.10.1 Modify TMS 402/ACJ 530/ASCE 5, Section 7.4.4.:f.-1-H 
as follows: 

1. Minimum reinforcement requirements for masonry walls. The total area of 
reinforcement in reinforced masonry walls shall not be Jess than 0.003 times the sectional 
area of the wall. Neither the horizontal nor the vertical reinforcement shall be Jess than 
one third of the total. Horizontal and vertical reinforcement shall be spaced at not more 
than 24 inches (610 mm) center to center. The minimum reinforcing shall be No. 4, 
except that No. 3 bars may be used for ties and stirrups. Vertical wall reinforcement shall 
have dowels of equal size and equal matched spacing in all footings. Reinforcement shall 
be continuous around wall corners and through intersections. Only reinforcement which is 
continuous in the wall shall be considered in computing the minimum area of 
reinforcement. Reinforcement with splices conforming to TMS 402/ACI 530/ASCE 5 .as 
modified by SeetioRs 2107 aRd 2108 shall be considered as continuous reinforcement. 

Horizorital reinforcillJJ. emeRt bars in bond beams shall be provided in the top of footings, 
at the top of wall openings, at roof and floor levels, and at the top of parapet walls. For 
walls 12 inches (nominal) (305 mm) or more in thickness, horizontal and vertical 
reinforcement shall be equally divided into two layers, except where designed as 
retaining walls. Where reinforcement is added above the minimum requirements, such 
additional reinforcement need not be so divided. 

In bearing walls of every type of reinforced masonry, there shall be 
trim reinforcement of not Jess than one No. 5 bar or two No. 4 bars on all 
sides of, and adjacent to, every opening which exceeds 16 inches ( 406 
mm) in either direction, and such bars shall extend not Jess than 48 
diameters, but in no case Jess than 24 inches (61 O mm) beyond the 
corners of the opening. The bars required by this paragraph shall be in 
addition to the minimum reinforcement elsewhere required. 

When the reinforcement in bearing walls is designed, placed and anchored in position as 
for columns, the allowable stresses shall be as for columns. 

Joint reinforcement shall not be used as principal reinforcement in masonry desigRed /Jy 

the stroRgth deslgn method. 

2. Minimum reinforcement for masonry columns. The spacing of 
column ties shall be as follows: not greater than 8 bar diameters, 24 tie 
diameters, or one half the least dimension of the column for the full 
column height. Ties shall be at least 3/8 inch (10 mm) in diameter and 
shall be embedded in grout. Top tie shall be within 2 inches (51 mm) of 

Final Express TenTis 
Part 2 -2015 Triennial Code Adoption Cycle 
Division of the State Architect 

Page 179 of 282 
November 2, 2015 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

the top of the column or of th~ bottom of the horizontal bar in the 
supported beam. 

3. Anchor bolts. Bent bar anchor bolts shall not be allowed. The 
maximum size anchor shall be 112-inch (13 mm) diameterfor6-inch (152 
mm) nominal masonry, 314-inch (19 mm) diameter for 8-inch (203 mm) 
nominal masonry, 718-inch (22 mm) diameter for 10-inch (254 mm) 
nominal masonry, and 1-inch (25mm) diameter for 12-inch (304.8 mm) 
nominal masonry. 

2114.8 2114.11 Additional requirements for allowable stress design. 

2114.8.1 2114.11.1 TMS 402/ACI 530/ASCE 5 [DSA. SS/CC} Modify by adding 
8. 1. 7 ~ as follows: 

Section 

8.1. 7 ~ - Walls and piers. 

Thickness of walls. For thickness limitations of walls as specified in this 
chapter, nominal thickness shall be used. Stresses shall be determined on 

basis of the net thickness of the masonry, with consideration for 
the 

reduction, such 
as raked joints. 

The thickness of masonry walls shall be designed so that allowable 
maximum stresses specified in this chapter are not exceeded. Also, no 
masonry wall shall exceed the height or length-to-thickness ratio or the 
minimum thickness as specified in this chapter and as set forth in Table 
2114.8.1 2114.11.1. 

Piers. Every pier or wall section which width is less than three times its 
thickness shall be designed and constructed as required for columns if 
such pier is a structural member. Every pier or wall section which width is 
between three and five times its thickness or less than one half the height 
of adjacent openings shall have all horizontal steel in the form of ties 
except that in walls 12 inches (305 mm) or Jess in thickness such steel 
may be in the form of hair-pins. 

2114.8.2 2114.11.2 TMS 402/ACI 530/ASCE 5, Section 2.1.7.7.1.1, lap splices. Modify 
the requirements of Section 2107.2.1 by adding the following: 

Lap splices need not be greater than 72 bar diameters. 

TABLE 2114.8.1 2114.11.1 

MiNIMUM THICKNESS OF MASONRY WALLS1
' 

2 [DSA SS/CC} 

TYPE OF MASONRY 

BEARING OR SHEAR WALLS: 
1. Stone masonry 
2. Reinforced grouted masonry 
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3. Reinforced hollow-unit 25 6 
masonry 
NONBEARING WALLS: 
4. Exterior reinforced walls 30 6 
5. Interior parlitions reinforced 36 4 

For walls of varying thickness, use the least thickness when determining the 
height or length to thickness ratio. 

2. In determining the height or length-to-thickness ratio of a cantilevered wall, the 
dimension to be used shall be twice the dimension of the end of the wall from the 
lateral support. 

3. Cantilevered walls not part of.a building and not carrying applied vertical loads 
need not meet these minimum requirements but their design must comply with 
stress and overturning requirements 

2114.9 2114.12 Glass unit masonry construction. Masonry-et glass blocks walls or panels shall be 

designed for seismic forces. permitted iR ROR load bearing exterior or interior walls and shall oonform to 

tho requirements of Seotion 2115A. Stresses in glass block shall not be utilized. Glass blook may be solid 

or hollow and may oontafn inserts. 

2114.13 Nonbearing VJaUs. All nonbearing masonry walls shall be reinforood as speoified in Seotlon 
2114.10.1.1. Fenoes and interior nonbeariilg nonshear waHs may be of ho!Jow unlt masonry coRstructlon 
grouted in oeHs oentaining vertical and horizontal ref.nfor:oement. J\lonbeariRg walls maybe used to carry a 
superimposed load of not more than 200 pounds per Hnear f.oot (2. 92 k,flVm}. 

1. Thie/mess. E'lery nonbearing masonry wall shall be so construoted and have a suffioient 
thickness to withstand all •;.ertioal loads and horizontal ,I.oads, but in no oase sha!.' the thlckness of 
suoh walls be !-0ss than the values set forth in Table 2114.11.1. Pf-aster shall not be considered as 
oontrihutlng to tho th!&'fness of a wall in computing the height to thickness r:atie. 

2. Anehsrage. All nonbear!ng walls sha.'f be anchored as ,r:equfrod by Section 1604. 8.2 aRd 
ASCE 7 Chapter 13. Suspended ooHings or other noRstruotura.' elements shall not be used to 
pro•1kie anchorage for masonry '11-8.'ls. 

2114.14 Masonry sG.reen 'll:alls. MasoRry units may be used fn nonbearing dooorative screen V'/-a/,f.s. 
VRits may be !aid Yp ln pane.ls with units on edge with tho open pattern of tho unit exposed jn the 
completed V'Kl!f. 

1. Hsri.zsntaJ forces. The paRels shalt be oapabJo ofspann!ng between SIJfJPOrts to resist tho 
horizontal foroes spooified in Chapter 16. '('liRd .I.oads shat.' be based oR gross pro}ectod a.r:ea of 
the block. 

2. MsrtarjoiRts. Hor.izoRtaf and vertica.'jo.ifits shaH Rot be less than 114 lnoh (6 mm} thick. AN 
Joints sha!l be comp!ote!y fil!ed with mortar and shall be "sho•;.ed}ofnr' work. Tho units of a pane! 
sha!l be so arranged that either the horizontal or the vertfoal}oint contaln.ifig refnforolng is 
cont,i/iuous without offset. This oontiRuous }oiRt sha!! be .r:einforoed with a minimum of 0. 03 

square lnoh (19 mm2) of relnforolng stool and maximum spacing of 16 in. OR center. 
RoinforcemeRt may be embedded in mortar. 
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3. Re!nforsement. J-0iRt reiRforoefFJeRt may be composed of tv.io wires made 111ith Vlelded ladder 
or trussed wire cross ties. JR calcuJatiRg the resisting capacity of the system, compressioR aRd 
tension in the spaced vJ.ires may be utili:eed. Ladder yJ.ire roinf.oroement shaU not be spliced and 
shall be the widest that the mortarjofnt w#J accommodate, allowfRg 11-2 inch (13 mm) of mortar 
6e¥e(;. 

4. Size of panels. The maximum size ofpaRe!s sha!! be 144 square feet (13. 4 m2), with the 
maximum dimensioR in either direction of 15 (f:Jet (4572 mm). The specified thiolmess of the unfts 
for exterior applloations shall not be less than 3718 in. 

5. P-anel support. Bach panel shall be supported on aH edges by a str..wtural member of 
concrete, masonry or steel. Supports at the top and ends of the pane! shall be by means of 
confinement of the masonry by at !east 1 inch (25 mm) iRto and betvtoen the flaRges of a steel 
channel. The space betv1-0en the end of the panel aRd the web of the chaRRe! sha!! be filled with 
resi!lent material. The use of equlva/eRt configuratioR iR other stee.1 section or iR masonry or 
concrete is acceptable. 

Notation for [DSA...SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

CHAPTER21A 

MASONRY 

Adopt and/or codify chapter as amended below: 

DSA-SS 

x 

DSA-SS/CC 

-

SECTION 2101A 

GENERAL 

Comments 

2101A.1 Scope~ This chapter shall govern the materials, design, construction and quality of masonry. 

2101A.1.1 Application. The scope of application of Chapter 21A is as follows: 
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1. Applications listed in Section 1. 9. 2. 1 regulated by the Division of the State Architect-Structural 

Safety (DSASSJ. These applications include public elementary and secondary schools, 

community colleges and state-owned or state-leased essential services buildings. 

2. 

2101 A.1.2 Amendments in this chapter. DSA-SS adopt this chapter and all amendments. 
I 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 

appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect-Structural Safety: 

[DSA-SS] For applications listed in Section 1.9.2.1. 

2. 

2101A.1.3 Prohibition: The following design methods, systems, and materials are not permitted by 

DSA-SS: 

1. Unreinforced Masonry. 

2. Autoclaved Aerated Concrete (AAC) Masonry. 

3. Empirical Design of Masonry. 

4. Adobe Construction. 

5. Ordinary Reinforced Masonry Shear Walls. 

6. Intermediate Reinforced Masonry Shear Walls. 

7. Prestressed Masonry Shear Walls. 

8. Direct Design of Masonry. 

2101A.2 Design methods. Masonry shall comply with the provisions of TMS402/ACI 530/ASCE 5 ef 

TMS 403 as well as applicable requirements of this chapter. 
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SECTION 2102A 

DEFINITIONS AND NOTATIONS 

2102A.1 General. The following terms are defined in Chapter 2, except those defined below which shall, 

for the purposes of this chapter, have the meanings shown herein: 

WALL. ... 

Ho/low~unit Masonry Wall . . Type of construction made with hollow masonry units in which the units 

are laid and set in mortar, reinforced, and grouted:.. so.lid. except as provided in Soctlon 21141'.. 

SECTION 2103A 

MASONRY CONSTRUCTION MATERIALS 

2103A.1 Masonry units. Concrete masonry units, clay or shale masonry units. and glass unit 

masonry and AAC masonry units shall comply with Article 2.3 of TMS 602/ACl530.1/ASCE 6. 

Architectural cast stone shall conform to ASTM C 1364. 

2103A.3 Grout. Grout shall comply with Article 2.2 of TMS 602/ACI 530.1/ASCE 6. 

2103A.13.1 Water. V'/ater content shall be adj1.:1sted to pro11lde proper workabHity and to enable 

properp!~cement ooder m<:fsting fieJd conditions, 'llitho1.:1t segregation. 

2103A.13.2 Selecting Proportions. Proportions of iAgredients and any additives shall be based on 

laboratory or fieJd experience Vlff.h the gro1.:1t ingredients and the masonry oofts to be used. Coarse 

grout proportioned by weight shalt conta!n not. less than 564 po1JRds of cem.entitio1.:1s materiai per 

cubic yard (335 kglm.zf. 
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2103A.3.1 2103A.13.3 Aggregate. Coarse grout shall be used in grout spaces between wythes of 2 

inches (51 mm) or more in width as determined in accordance with TMS 602 Table 7. footnote 3, and 

in all grouted :filled-cell§. of hollow unit masonry construction. 

2103A.15 Additi•les and Admixtures. 

2103A.15.1 GeReral. Adi:Jitives and adm!xt1:1ros to mortar or grout shall not be used 1:JR!ess approved 

by the enforeemont agonoy. 

2103A.15.2 Antifreeze eempounds. Antifreeze llqu!ds, etlloFide salts or other suet/ substances shall 

not be used in mortar or grout. 

2103A.5 2103A.15.3 Air entrainment. Air-entraining substances shall not be used in mortar oF grout 

unless tests are conducted to determine compliance with the requirements of this code. 

SECTION 2104A 

CONSTRUCTION 

2104A.1 Masonry construction. Masonry construction shall comply with the requirements of Sections 

2104A.1.1and2104A.1.2 through 2104A.1.3 and with TMS 602/ACI 530.1/ASCE 6. 

2104A.1.3 2104A.5 Grouted Masonry. 

2104A.1.3.1 2104A.5.1 General conditions. Grouted masonry shall be constructed in such a 

manner that all elements of the masonry act together as a structural element. At the time of laying, all 

masonry units shall be free of dust and dirt. Prior to grouting, the grout space shall be clean so that all 

spaces to be filled with grout do not contain mortar projections greater than 114 inch (6.4 mm), mortar 

droppings and other foreign material. Grout shall be placed so that all spaces to be grouted do not 

contain voids. 
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Grout materials and water content shall be controlled to provide adequate fluidity for placement 

without segregation of the constituents, and shall be mixed thoroughly. Segregation of the grout 

materials and damage to the masonry shall be avoided during the grouting process. . 

Reinforcement and embedded items shall be clean, properly positioned and securely anchored 

against movement prior to grouting. Bolts shall be accurately set with templates or by approved 

equivalent means and held in place to prevent dislocation during grouting. Reinforcement, 

embedded items and bolts shall be solidly embedded in grout. Anchor bolts in the face shells of 

hollow masonry units shall be positioned to maintain a minimum of~ in. of grout between the bolt 

and the face shell. 

--
The grouting of any section of wall shall be completed in one day with no interruptions greater than 

one hour. 

Grout pours greater than 12 inches (300 mm) in height shall be consolidated by mechanical vibration 

during placement before loss of plasticity in a manner to fill the grout space, and reconsolidated by 

mechanical vibration to minimize voids due to water loss. Grout pours less than 12 inches in 

height may be puddled. 

Between grout pours or where grouting has been stopped more than an hour, a horizontal 

construction joint shall be formed by stopping all wythes at the same elevation and with the grout 

stopping a minimum of 1 112 inches (38 mm) below a mortar joint, except at the top of the wall. Where 

bond beams occur, the grout pour shall be stopped a minimum of 112 inch (12. 7 mm) below the top of 

the masonry. 

Grout shall not be handled nor pumped utilizing aluminum equipment unless it can be 

demonstrated with the materials and equipment to be used that there will be no deleterious effect 

on the strength of the grout. 

2104A.1.3.1.1 2104A.S.1.1 Reinforced grouted masonry. 

2104~.1.3.1.1.1 2104A.S.1.1.1 General. Reinforced grouted masonry is that form of 

_ construction made with clay or shale brick or made with solid concrete building brick in which 

interior joints of masonry are filled by pouring grout around reinforcement therein as the work 

progresses. 
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2104A.1.3.1.1.1.1 2104A.5.1.1.1.1 Low-lift grouted construction. Requirements for 

construction shall be as follows: 

1. All units in the two outer wythes shall be laid with full-shoved head joint and bed 

mortar joints. Masonry headers shall not project into the grout space. 

2. The minimum grout space for low-lift grout masonry shall be 2 112 inches (64 mm). 

All reinforcement and wire ties shall be embedded in the grout. The thickness of 

the grout between masonry units and reinforcement shall be a minimum of one bar 

diameter. 

3. One tier of a grouted reinforced masonry wall may be carried up 12 inches (305 

mm) before grouting, but the other tier shall be. laid up and grouted in lifts not to 

exceed one masonry unit in height. All grout shall be puddled with a mechanical 

vibrator or wood stick immediately after placing so as to completely fill all voids and 

to consolidate the grout. All Vertical and horizontal steel shall be held firmly in place 

by a frame or suitable devices. 

4. Toothing of masonry walls is prohibited. Racking is to be held to a minimum. 

2104A.1.3.1.1.1.2 2104A.5.1.1.1.2 High-lift grouted construction. Where high-lift 

grouting is used, the method shall be subject to the approval of the enforcement agency. 

Requirements for construction shall be as follows: 

Final Express Terms 

1. All units in the two wythes shall be laid with full head and bed mortar joints. 

2. The two wythes shall be bonded together with wall ties. Ties shall not be Jess than 

No. 9 wire in the form of rectangles 4 inches (102 mm) wide and 2 inches (51 mm) 

in length less than the overall wall thickness. Kinks, water drips, or deformations 

shall not be permitted in the ties. One tier of the wall shall be built up not more than 

16 inches ( 406 mm) ahead of the other tier. Ties shall be laid not to exceed 24 

inches (61 O mm) on center horizontally and 16 inches ( 406 mm) on center 
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vertically for running .bond, and not more than 24 inches (61 O mm) on center 

horizontally and 12 inches (305 mm) on center vertically for stack bond. 

3. Cleanouts shall be provided for each pour by leaving out every other unit in the 

bottom tier of the section being poured or by cleanout openings in the foundation. 

The foundation or other horizontal construction joints shall be cleaned of all loose 

material and mortar droppings before each pour. The cleanouts shall be sealed 

after inspection and before grouting. 

4. The grout space in high-lift grouted masonry shall be a minimum of 3 112 inches 

(89 mm). All reinforcement and wire ties shall be embedded in the grout. The 

thickness of the grout between masonry units and reinforcement shall be a 
minimum of one bar diameter. 

5. Vertical grout barriers or dams of solid masonry shall be built across the grout 

space the entire height of the wall to control the flow of the grout horizontally. Grout 

barriers shall not more than 30 feet (9144 mm) apart. 

6. An approved admixture of a type that reduces early water loss and produces an 

expansive action shall be used in high-lift grout. 

7. Grouting shall be done in a continuous pour in lifts not exceeding 4 feet (1219 

mm). Grout shall be consolidated by mechanical vibration only, and shall be 

reconsolidated after excess moisture has been absorbed, but before plasticity is 

lost. The grouting of any section of a wall between control barriers shall be 

completed in one day, with no interruptions greater than one hour. 

2104A.1.3.1.2 2104A.5.1.2 Reinforced hollow-unit masonry. 

2104A.1.3.1.2.1 2104A.5.1.2.1 General. Reinforced hollow-unit masonry is that type of 

construction made with hollow-masonry units in which cells are continuously filled with grout, 

and in which reinforcement is embedded. All cells shall be solidly filled with grout in 

reinforced hollow-unit masonry:.., except as pro•1ided ln Section 2114A.1. 
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Exception: Reinforced hollow-unit masonrv laid in 

running bond used for freestanding site walls fenees and or interior non bearing non-shear 

wall partitions may be of hoh'ovl unit masonry eonstr1:1otfon grouted onlv in cells containing 

vertical and horizontal reinforcement. 

Construction shall be one of the two following methods: The fow-lifl: method where the 

maximum height of construction laid before grouting is 4 feet (1220 mm), or the high-lift 

method where the full height of construction between horizontal cold joints is grouted in one 

operation. General requirements for construction shaII be as follows: 

" 1. Bond shall be provided by lapping units in successive vertical courses. Where stack 

bond is used in reinforced hollow-unit masonry, the open-end type of unit shall be 

used with vertical reinforcement spaced a maximum of 16 inches ( 406 mm) on 

center. 

Final Express Terms 

2. Vertical cells to be filled shall have vertical alignment sufficient to maintain a clear 

grout space dimension 1.mobstr1:1oted, oontin1:101:1S '10rtfoa! oel! meas1:1rlrig of not less 

than 2 inches by 3 inches (51 mm by 76 mm), except the minimum cell dimension 

for high-lifl: grout shall be 3 inches (76 mm). as determined in accordance with TMS 

602 Table 7. footnote 3. 

3. Grout shall be a workable mix suitable for placing without segregation and shall be 

thoroughly mixed. Grout shall be placed by pumping or an approved alternate 

method and shall be placed before initial set or hardening occurs. Grout shall be 

consolidated by mechanical vibration during placing and reconsolidated after excess 

moisture has been absorbed, but before workability is lost. 

4. All reinforcement and wire ties shall be embedded in the grout. The space between 

masonry unit surfaces and reinforcement shall be a minimum of one bar diameter. 

5. Horizontal reinforcement shall be placed in bond beam units with a minimum grout 

cover of 1 inch (25 mm) above steel for each grout pour. The depth of the bond 

beam channel below the top of the unit shall be a minimum of 1 112 inches (38 mm) 

and the width shall be 3 inches (76 mm) minimum. 
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2104A.1.3.1.2.2 2104A.5.1.2.2. Low-lift grouted construction. Units shall be laid a 

maximum of 4 feet (1220 mm) before grouting. Grouting shall follow each 4 feet (1220 mm) of 

construction laid and shall be consolidated so as to completely fill all voids and embed all 

reinforcing steel. Horizontal reinforcement shalt be fully embedded in grout in an 

uninterrupted pour. 

2104A.1.3.1.2.3 2104A.5.1.2.3 High-lift grouted construction. Where high-lift grouting is 

used, the method shall be approved by the enforcement agency. Cleanout openings shall be 

provided in every cell at the bottom of each pour of grout. Alternatively, if the course at the 

bottom of the pour is constructed entirely of inverted double open-end bond beam units, 

cleanout openings need only be provided for access to every reinforced cell at the bottom of 

each pour of grout. The cleanouts shall be sealed before grouting. An approved admixture 

that reduces early water loss and produces an expansive action shall be used in the grout. 

SECTION 2105A 

QUALITY ASSURANCE 

2105A.2 Compressive Strength, f 'm.:. The specified compressive strength, f 'm, assumed in design 

shall be 2,000 psi (13. 79MPa) 1,500 psl (10.34 MP.a) for all masonry construction using materials and 

details of construction required herein. Testing of the constructed masonry shall be provided in 

accordance with Section 2105A.4 2105A.5[DSA SS}. 

Exception: [DSA SS} Subject to the approval of the enforcement agency, higher values off m may 

be used in the design of reinforced grouted masonry and reinforced hollow-unit masonry. The 

approval shall be based on prism test results submitted by the architect or engineer which 

demonstrate the ability of the proposed construction to meet prescribed performance criteria for 

strength and stiffness. The design shall take into account the mortar joint depth. In no case shall the 

f m assumed in design exceed 3, 000 psi (20. 7 MPa). 

Where an f m greater than 2.000 psi (13.79 MPa) 1,500psi (10.34 Pl/Pa) is approved, the architect or 

structural engineer shall establish a method of quality control of the masonry construction acceptable 

to the enforcement agency which shall be described in the contract specifications. Compliance with 

the requirements for the specified compreS8ive strength of constructed masonry f! m shall be provided 

using prism test method in accordance wit/:i Sect.ion 2105/\.2.2.1 or 2106A.2.2.2 and core shear 

testing in accordance with Section 21OSA.4. Substantiation for the specified compressive strength 
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prior to the start of construction shall bfJ obtained by using prism test method in accordance with 

Section 2105A.2.2.2.2. and Section 2105A.3. Testing of the const, ..... mted masonry shall be provided in 

accordance with Secticm 2105A.5. 

2105A.3 2105A.2:2.1.4 Mortar and grout tests. These tests are to establish whether the masonry 

components meet the specified component strengths. 

At the beginning of all masonry work, at least one test sample of the mortar and grout shall be taken 

on three successive working days and at least at one-week intervals thereafter. Samples of grout 

shall be taken for each mix design. each dav grout is placed. and not less than everv 5. 000 square 

feet of masonrv wall area. They shall meet the minimum strength requirement given in ASTM C270 

Table 1 and ASTM C476/TMS 602 Section 2.2 Sections 2103A.9 and 2103-A.13 for mortar and grout 

respectively. Additional samples shall be taken whenever any change in materials or job conditions 

occur, as determined by the building official. or whene'l-er in the judgment of the arohfteot, structural 

engineer or the enforcement agency such tests are necessary to determine the qual-ity of tho material. 

When the prism test method of Section 2105A.2.2.2 is used during construction, the tests in this 

section are not required. 

Test specimens for mortar and grout shall be made as set forth in ASTM C 1586 and ASTM C 1019. 

Exceptions: 

1. For non-bearing non-shear masonrv walls not exceeding total wall height of 12' above 

wall base. mortar test shall be permitted to be limited to those at the beginning of masonrv 

work for each mix design. 
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2. f DSA-SSl Mortar sampling and testing shall be as follows: ·At the beginning of all 

masonry work, mortar test samples shall be taken on ·three successive working days and at 

least at one-week intervals thereafter. Where mortar is based on a proportion specification. 

mortar shall be sampled and tested during construction in accordance with ASTM C780 

Annex 4 and 5 to verifv the proportions specified in ASTM C270. Table 2. Where mortar is 

based on a property specification. mortar shall be laboratory prepared and tested prior to 

construction in accordance with ASTM C780 to veritv the properties specified in ASTM C270. 

Table 1 and field sampled and tested during construction in accordance with ASTM C780 to 

verify the proportions with the laboratory tests. Mortar sampling and testing is not required for 

approved preblended mortars in conformance with ASTM C270. 

2105A.4 Masonry core testing. {OSHPD 1 & 4] Not less than two cores shall be taken from each 

building for each 5, 000 square. feet ( 465 m2
) of tho greater of the masonry wall area or the floor area or 

fraction thereof. Tho architoot or struotura! onf}inoor iR responsfbfe ohargo of the projoot or his/her 

roprosontati•1-0 or tho inspector of record sha.11 soloct tho areas for sampling. The fnspootor of record 

approved agencv shall perform or observe the coring of the masonry walls and sample locations shall be 

subject to approval of the registered design professional. 

Cores samples shall comply with the following: 

1. Cored no sooner than 7 davs after grouting of the selected area: 

2. e fJ.e a minimum of 3-314" in nominal diameter; and 

3. Sampled shalt be taken in such a manner as to exclude any masonry unit webs. mortar joint. 

or and reinforcing steel. If all cells contain reinforcement. alternate core locations or means to 

detect void or de/am/nation shall be selected by the registered design professional and approved 

by the building official. 

Visual examination of all cores shall be made by an approved agency a laboratory aooeptable to tho 

building o#iolal and the condition of the cores reported as required by the California Administrative 

Code. +he s§.hear test shaJ! test both joints between the grout core and the outside wythes or face shell 

of the masonry One half of the number of oores taken sha!l be tested fn shear 28 days after grouting of 

the sample area using a shear test apparatus acceptable to the enforcement agency. Shear test.ing 

apparatf:18 shall be of a design appro·1-0d by the onforoomont agency. Core samples shall not be soaked 

before testing. Core samples to be tested shall be stored in sealed pf astic bags or non-absorbent 

containers immediately after coring and for at least 5 days prior to testing. The average unit shear value 
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for each pair of cores (4 shear tests) from each 5,000 square feet of wall area for less) 'on the cross 

section of #lf3 core shall not be less than 2.5 Yf' m psi. 

All cores shall be submitted to an approved agency the laboratory, aooeptable to the bl:Jildfng official, for 

examination, regardless of whether even where the core specimens failed during the cutting operation. 

The approved agency laboratory shall report the location where each core was taken, the findings of their 

visual examination of each core, identify which cores were selected for shear testing, and the results of 

the shear tests. 

Exceptions: 

1. Core sampling and testing is not required for non-bearing non-shear masonrv walls, not 

exceeding total wall height of 12' above wall base, built with single-wythe hollow unit concrete 

masonrv that attaches opposite face shells using webs cast as single unit, when designed 

using an f'm not exceeding 2,000 psi (13. 79 MPa). 

2. An infrared thermographic survey or other nondestructive test procedures. shall be permitted 

to be approved as an alternative system to detect voids or delamination in grouted masonrv 

in-lieu of core sampling and testing. 

2105A.5 MasGnry G9re testiRg. [DSA SS} .ti.let less than two cores shall be taken from eaoh building for 

eaoh 5, 000 8tfUBro f.eet (465 m2) of the greater of the masoRFy wall area or the 

floor area or traction thereof. The arohitect or strnotl:Jral engineer in responsible charge of the pro}ect or 

his/her representati•10 or the inspector of record sha.'! seloot tho areas for sampllng. Cores s.f:laU be a 

minfmum of 3314 inohes (76mm) in dk1meter and s.f:laH be taken ln suoh a manner as to exo.l.ude masonry 

unit webs and reinforoing steel. lf ·10rtioa! reinforcing steel is p!aoed suoh that oores wf.'I ino!ude reinforcing 

steel, core testing may be wai•10d by the design pref.essional in responsible oharge, as approved by the 

enforoement agenoy. The inspeotor of reco.ccl shaH obse,010 the oaring of the masonry walls. 

'lisua,t examf.natlon of a!! oores shall be made by a .'aboratory aooeptabie to the bufk:J.ing offioial 

and the condition of the cores reported as required by the Ca.'ifomia AdminJstrative Code. Al! ooros taken 

shall be tested in shear. Hie s.f:lear test s.f:la.'I test both joints between the grout oore and.the outside 

wytlws or face s/:let.' of the masonry. Shear testing apparatus shalt be of a design appro'led by the 

enforcement agenoy. Core samples shall not be soaked before testing. The a•,terage unit s.f:lear on the . 

oross seotioR of al.' the oores shall not be fess than 2. 5 olf 'm psi. 

All cores shall be submitted to the fabo.ratory, aooeptable to the building o#iofal, for examination, 

rega,cclless of whether the outside wythe or faoe s/:leUs separated during the outting operatioR. The 
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laboratory shall report the location where each core Vlas taken, the findings of their •1fsua/ examination of 

each core, and the results of the shear tests. 

SECTION 2106A 

SEISMIC DESIGN 

2106A.1 Seismic design requirements for masonry. Masonry structures and components shall comply 

with the requirements in Chapter 7 of TMS 402/ACI 530/ASCE 5 depending on the structure's Seismic 

Design Category. 

2106A.1.1 Modifications to TMS 402 I AC/ 530 I ASCE 5. Modify TMS 402 I AC/ 530 I ASCE 5 

Section 7.4.4 4..:/-8 as follows: 

1. • Minimum reinforcement requirements for Masonry Walls The total area of reinforcement 

in reinforced masonry walls shall not be less than 0.003 times the sectional area of the wall. 

Neither the horizontal nor the vertical reinforcement shall be Jess than one third of the total. 

Horizontal and vertical reinforcement shall be spaced at not more than 24 inches (610 mm) 

center to center. The minimum reinforcing shall be No. 4, except that No. 3 bars may be used for 

ties and stirrups. Vertical wall reinforcement shall have dowels of equal size and equal matched 

spacing in all footings. Reinforcement shall be continuous around wall corners and through 

intersections. Only reinforcement which is continuous in the wall shall be considered in computing 

the minimum area of reinforcement. Reinforcement with splices conforming to TMS 402 I AC! 530 

I ASCE 5 as modified by Section 2107A and 2108A shall be considered as continuous 

reinforcement. 

Horizontal reinforcfn9. fHfleRi bars in bond beams shall be provided in the top of footings, at the 

top of wall openings, at roof and floor levels, and at the top of parapet walls. For walls 12 inches 

(nominal) (305 mm) or more in thickness, horizontal and vertical reinforcement shall be equally 

divided into two layers, except where designed as retaining walls. Where reinforcement is added 

above the minimum requirfJments, such additional reinforcement need not be so divided. 

In bearing walls of every type of reinforced masonry, there shall be trim reinforcement of not Jess 

than one No. 5 bar or two No. 4 bars on all sides of, and adjacent to, every opening which 

exceeds 16 inches ( 406 mm) in either direction, and such bars shall extend not less than 48 

diameters, but in no case less than 24 inches (61 O mm) beyond the corners of the opening. The 
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bars required by this paragraph sh.all be in addition to the minimum reinforcement elsewhere 

required. 

When the reinforcement in bearing walls is designed, placed and anchored in position as for 

columns, the allowable stresses shall be as for columns. 

Joint reinforcement shall not be used as principal reinforcement in masonry,_ designed by the 

streRgth design method. 
' ., 

2. • Minimum reinforcement for masonry columns. The spacing of_column ties shall be as 

follows:' not greater than 8 bar diameters, 24 tie diameters, or one half the least dimension of the 

column for the full column height. Ties shall be at least 318" in diameter and shall be embedded in 

grout. Top tie shall be within 2 inches (51 mm) of the top of the column or of the bottom of the 

horizontal bar in the supported beam. 

3. Lateral support. Lateral support of masonry may be provided by cross walls, columns, 

pilasters, counterforts or buttresses where spanning horizontally or by floors, beams, girts or roofs 

where spanning vertically. Where walls are supported laterally by vertical elements, the stiffness 

of each vertical element shall exceed that of the tributary area of the wall. 

4. Anchor Bolts. Bent bar anchor bolts shall not be allowed. The maximum size anchor shall be 

112-inch (13 mm) diameterfor6-inch (152 mm) nominal masonry, 314-inch (19 mm) diameter for 

8-inch (203 mm) nominal masonry, 718-inch (22 mm) diameter for 10-inch (254 mm) nominal 

masonry, and 1-inch (25mm) diameter for 12-inch (304.8 mm) nominal masonry. 

SECTION 2107 A 

ALLOWABLE STRESS DESIGN 

· 2107 A.1 General. The design of masonry structures using allowable stress design shall comply with 

Section 2106A and the requirements of Chapters 1 through 8 of TMS 402/ACI 530/ASCE 5 except as 

modified by Sections 2107 A.2 through 2107A.4 2107A.6. 
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2107A.2 TMS 4021ACI 530/ASCE 5, Section 8.1.6.7.1.1, lap splices. In lieu of Section 8.1.6.7.1.1, it 

shall be permitted to design lap splices in accordance with Section 2107 A.2.1. 

2107 A.2.1 Lap splices. The minimum length of lap splices for reinforcing bars in tension or 

compression, Id, shall be 

(Equation 21A-1) 

but not less than 12 inches (305) mrn). In no case shall the length of the lapped splice be less than 

40 bar diameters, and need not be greater than 72 bar diameters. 

where: 

2107A.5 Modify TMS 402 I AC/ 530/ASCE 5 by adding Section 8.1.7-2.4.8 as follows: 

8.1. 7 -2.4..B " Walls and Piers. 

Thickness of Walls. For thickness limitations of walls as specified in this chapter, nominal thickness 

shall be used. Stresses shall be determined on the basis of the net thickness of the masonry, with 

consideration for reduction, such as raked joints. 

The thickness of masonry walls shall be designed so that allowable maximum stresses specified in 

this chapter are not exceeded. Also, no masonry wall shall exceed the height or length-to-thickness 

ratio or the minimum thickness as specified in this chapter and as set forth in Table 2107 A.5.:. ~ 

Piers. Every pier or wall section which width is less than three times its thickness shall be designed 

and constructed as required for columns if such pier is a structural member. Every pier or wall section 

which width is between three and five times its thickness or less than one half the height of adjacent 

openings shall have all horizontal steel in the form of ties except that in walls 12 inches (305 mm) or 

less in thickness such steel may be in the form of hair-pins. 

TABLE 2107A.5 " MINIMUM THICKNESS OF MASONRY WALLS1
' 

2 
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TYPE OF MASONRY MAXIMUM RATIO UNSUPPORTED NOMINAL MINIMUM 

HEIGHT OR LENGTH TO THICKNESS (inches) 

THICKNESs2'3 

BEARING OR SHEAR WALLS: 

1. Stone masonry 14 16 

2. Reinforced grouted masonry 25 6 

3. ·Reinforced hollow-unit masonry 25 6 

NONBEARING. WALLS: 

4. Exterior reinforced walls 30 6 

5. Interior partitions reinforced 36 4 

1 For walls of varying thickness, use the least thickness when determining the height or length to 

thickness ratio. 

21n determining the height or length-to-thickness ratio of a cantilevered wall, the dimension to be 

used shall be twice the dimension of the end of the wall from the lateral support. 

3Cantilevered walls not part of a building and not carrying applied vertical loads need not meet 

· these minimum requirements but their design must comply with stress and overturning 

requirements. 

2107A.6 

SECTION 21 OBA 

STRENGTH DESIGN OF MASONRY 

2108.1 General. The design of masonry structures using strength design shall comply with Section 2106 

and the requirements of Chapters 1 through 7 and Chapter 9 of TMS 402/ACI 530/ASCE 5, except as 

modified by Sections 2108.2 through 2108.3. 

ixseption: AAC masonry shall comply •uith the reguirements of Chapters .1 and 8 of TMS 402/ACI 

5aO/ASCE 5. 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 197 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

SECTION 2109A 

EMPIRICAL DESIGN OF MASONRY 

Not permitted by DSA. 

SECTION 211 OA 

GLASS UNIT MASONRY 

2110A.1 General. Glass unit masonry construction shall comply with Chapter 13 of TMS402/ACI 

530/ASCE 5 and this section. 

Masonry ef glass blocks walls or panels shall be designed for seismic forces. permitted in non load 

bearing exterior or interior walls and shall conform to the reql:lkements of Section 2115A. Stresses in 

glass block shall not be utilized. GI-ass bk;ok may be solid or hoJ!ow and may contain inserts. 

SECTION 2114A 

NONBEARING WALLS 

2114A.1_General. All nonbearing masonry 1tlalls shaf.l be reinforced as specified in Section 21Q6A.1.1. 

Fences and !nterior nonbearing nonshear wa!ls may be of hol!mv 1::111# masonry oonstr ... wtlon grouted in 

oe!Js oontalnlng vertical and horizontal reinforcement. l\lonbearing waifs may be 1:1sed to carry a 
superimposed /.oad of not more than 200 pounds per linear foot (2. 92 kNlm). 

1. ThiGkness. E•10ry nonbearlng masonry wall shall be so constnJGted and hmr.e a s1Jffiofent thickness 

to withstand all •10rtica! loads and horizonta.1 loads, but in no case shal! the thickness of such wa!!s 

be .less than the values set forth in Table 2107A.5. 

Plaster shat.' not be cons-Jdered as contr.ilwting to the' thickness of a wall m computing the height to 
thickness ratio. 
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.2. Anchorage. All nonbearing \Naifs shall be anchored as required by Seotions 1604A. 8. 2 and A SCE 

7 Chapter 13. Swspended oeillngs or other nonstruotllral elements shaU not be 1JSed to prm1fde 

anohorage fer masonry walls. 

SECT/.ON .2115A 

MASOA'RY SCREEN WALLS 

.2115A.1 General. Masonry ootts may be used in nonbearing deoorati•10 so-reen v;alls. Units may be laid 

up in panels with units on edge with the open pattern of the unit exposed in the completed wall. 

1. H-Orizontal Farnes. The panels shall be oapable of spanning betv10en Sl:lpports to resist the 

hor!zonta.' feroes speoified in Chapter 16A. !/'/ind loads shall be based on gross pro}eo-ted area of 

the bleek. 

"> n• -"' I • "' LJ ' t I d .+' I ' ' ~ h II t b I ~h 1 '"'4 ' h l6 ,_1 ~R' I I\ 11 • • t ;e. -onar ... -0m,;s. n0nzon~. an V-Ottma. }OtniS sna .. nae , ess man 4 men r- mm7 tn'Gif. , ... 1om~s 

·shall be o-ompletely fi!!ed with mortar and shall be "shoV-Od]oint" work. The ooits of a pane.' shall be 

so arranged that either the hor!:zonta.' or the •10rtfoa.'}olnt oontaining reinferoing is oontinwol:l8, without 

offset. This oontinwous joint shat! be reinferoed with a minimum of 0. 03 sqllare inoh (19 mm-2f-of 

reinferoing steel and maximUfR spao,ing of 16 .inohes OR a-enter. Reinferoement may be embedded 

.in mortar. 

3. ReiRforsement. Joint reinferoement may be oomposed of two wires made with we!<Jed ladder or 

trussed wlre o,rgss ties. ln oalou!atlng the res.isting oapaoity of the system, oompression and tension 

in the spaoed wires may be wtHized. Ladder wire reinfo::oement shall not be spffoed and shall be the 

widest that the mortar}olnt w#l aooommodate, aJ.lowfng 1/2 inoh (13 mm) of mortar ooV-Or. 

4. Size of Panels. The maxfmlJFR size of panels shaH be 144 square feet (13.4 m~), with the 

maximum dimension .in oitherdknotion of 15 feet (4572 mm). The speo-ified thf&lfness of the units 

for exterior applloations shall not be loss than 3 718 inches. 

5. J'.anel Support. Eaoh panel shall be supported on all edges by a structural member of oonorete, 

masonry or steel. Supports at the top and ends of the panel shall be by moans of oonfinement of 

the masonry by at least 1 inch (25 mm) .into and betll'10en the flanges of a steel channel. The spaoe 

bet11'10en the end of the panel and the v10b of the ohanne.' shat! be filled with resilient material. The 

use of equf•1a,1fJnt configuration fn other stee.' seotion or fn masonry or oonorete is aooeptab,'fJ. 
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Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

CHAPTER22 

STEEL 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

2201.1.1 

' 2201.1.2 

2201.1.3 

2201.1.4 

2212 

~ 

2212.1.1 

~ 

~ 

~ 

.~ 

~ 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

DSA-SS DSA-
SS/CC 

- x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

SECTION 2201 

Page 200 of 282 

Comments 

November 2, 2015 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

GENERAL 

2201.1 Scope. The provisions of this chapter govern the quality, design, fabrication ancf erection of steel 
. used structurally in buildings or structures. 

2201.1.1 Application. [DSA-SSICC] The scope of application of Chapter 22 is as follows: 

Community college buildings regulated by the Division of the State Architect-Structural 
Safety/Community Colleges (DSA-SSICC), as listed in Section 1.9.2.2. 

2201.1.2 Identification of amendments. [DSA-SS/CC] 

Division of the State Architect-Structural Safety/Community Colleges amendments 
appear in this chapter preceded with the appropriate acronym, as follows: 

[DSA-SS/CC] - For community college buildings listed in Sec;:tion 1. 9. 2. 2 

2201.1;3 Reference to other chapters. [DSA-SSICC] Where reference within this chapter is 
made to sections in Chapter 17 the provisions in Chapter 17A, shall apply instead. 

2201.1.4 Amendments. [DSA-SS!CC] See Section 2212 for additional requirements. 

SECTION 2212 

ADDITIONAL REQUIREMENTS FOR COMMUNITY COLLEGES [DSA-SS/CC] 

2212.1 Connections. 

2212.1.1 Column base plate. When shear and/or tensile forces are intended to be transferred 
between column base plates and anchor bolts, provision shall be made in the 
design to eliminate the effects of oversized holes permitted in base plates by A/SC 360 by use of 
shear lugs and/or welded shear transfer plates or other means acceptable to the enforcement 
agency, when the oversized holes are larger than the anchor bolt by more than 118 inch (3.2 mm). 
When welded shear transfer plates and shear lugs or other means acceptable to the enforcement 
agency are not used, the anchor bolts sf1all be checked for the induced bending stresses in 
combination with the shear stresses. 

2212.2 Modifications to A/SC 341. 

2212.2.1 Section A4. Replace Section A4.1 item (3) as follows: 

(3) Locations and dimensions of protected zones. including provision bv the owner or 

owner's' designated representative for construction to permanentlv mark and maintain 

the protection. 

2212.2.2 2212.2.1 Section D1. Add Section 01.6 as follows: 
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6. Diaphragm bracing systems. The required strength of diagonal bracing members 
used as the diaphragm shall be determined from either of the following: 

(1) The load effect resulting from the diaphragm analysis per the applicable building code 
provided the members satisfy all of the following requirements: 

1. Diagonal bracing members comply with Section 01.1 for moderately ductile 
members. 

2. Each diagonal bracing member resists no more than 30 percent of the 
diaphragm shear at each line of resistance. 

3. Diagonal bracing members shall not support gravity loads other than se/f-
weight. , 

4. The slenderness ratio (KUr) of diagonal bracing members shall not exceed 
4 ... llflE._. except tension-only bracing . • 

(2) The load effect required for collectors using the load combinations stipulated in the 
applicable building code. 

2212.2.3 2212.2.2 Section D2. Modify Section D2.6c(b)(ii) as follows: 

(ii) the moment calculated using the load combinations of the applicable building code, 
including the amplified seismic load, provided the connection or other mechanism within 
the column base is designed to have the ductifitynecessary tO accommodate the column 
base rotation resulting from the design story drift. 

2212.2.4 2212.2.3 Section 02. Add Section D2. 9 as follows: 

9. Diaphragm bracing systems. The required strength of the connections of diagonal 
bracing members used as the diaphragm shall be the load effect required for collectors 
using the load combinations stipulated in the applicable building code. 

2212.2.5 2212.2.4 Section F2. Modify Section F2.3 Exception (2)(a) as follows: 

(a) The maximum of the forces determined using load combination stipulated by the 
applicable building code including the amplified seismic load, applied to the building 
frame model in which all compression braces have been removed and those determined 
with no compression braces removed per D1.4a(2). 

2212.2.6 Section F1. Add Section F1.4c as follows: 

4c. Multi~tiered Braced Frames: Braced-frames configured with two or more tiers of 

bracing between diaphragm levels or locations of out-of-plane support shall comply with 

the additional requirements of section F2.4e. 

2212.2.7 2212.2.5 Section F2. Modify Section F2.4a by adding the following: 
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Where each framiT}g bay on a line of resistance does not have opposing diagonal 
braces within the same column bay, then the collector forces along that line shall be 
designed considering the redistribution of seismic forces to other bays as a result of the 
post buckled redistribution of loads using the analysis requirements of Section F2.3. The 
collector shall not be designed for a load less than that stipulated by the applicable 
building code: · 

The required strength of the collector need not exceed the forces determined 

using load combination stipulated by the applicable building.code including the amplified 

seismic load. applied to the building model in which all compression braces have been 

removed. 

2212.2.8 Section F2. Add Section F2.4e as follows: 

".4c. Multi~tiered Braced Frames: Braced-frames configured with two or more tiers of 

bracing between diaphragm levels or locations of out-of-plane support shall comply with 

the additional requirements of this section: 

(1) Braces shall be used in symmetrical pairs at every tier level. 

(2) Horizontal beams at intermediate tier levels for V- and inverted V-brace 

configurations shall have out-of-plane strength. stiffness. and beam-to

coli.tmn connections adequate to resist torsional moments arising from 

brace buckling when braces are designed to buckle out-of-plane. 

(3) Columns shall be restrained against rotation about their longitudinal axis 

at each intermediate tier level and shall resist out-of-plane bending 

moments due to second-order effects. geometric imperfections. and out

of-plane brace buckling. 

2212.3 Seismic requirements for composife structural steel and concrete construction. In 
addition to the requirements of Section 2206.2, steel and concrete composite special moment 
frame with the approved moment connections in accordance with A/SC 358Chapter10 shall be 
permitted provided: · 

1. Beams are provided with reduced beam sections (RBS), 

2. Columns shall be hollow str116Wra! seoti-Ons (HSS) and GO:ff1Pletely fiHed with str1:1Gt/Jral 
oonorete ha•11Rg /Jfllt weight not los-s than 11 O pounds per oubio feat (17 klW m3). 
Conoroto shall ha•,re 28 day oompres-sivo strength not less than 4, 000 psi (28 MPa). 

2. .&Web extension to beam web two sided fillet weld welds are sized to develop 
expected strength of the beam web and _shall not be less than a % inch fillet weld, and 

4. The hlgh strength tao.It deslgn shal! eonslder lntoraotion between shear and tension as 
requkod by AlSC 360, and 

3 . .a,. The built-up box column wall thickness shall not be less than 1.25" and+ the HSS 
column wall thickness shall not be Jess than 112 inch. 
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2212.4 Steel joists. 

2212.4.1 Design approval. Joist and joist girder design calculations and profiles with member 
sizes and connection details, and joist placement plans shall be provided to the enforcement 
agency and approved prior to joist fabrication, in accordance with Title 24, Part 1. Joist and joist 
girder design calculations and profiles with member sizes and connection details shall bear the 
signature and stamp or seal of the registered engineer or licensed architect responsible for the 
joist design. Alterations to the approved joist and joist girder design calculations and profiles with 
member sizes and connection details, or to fabricated joists are subject to the approval of the 
enforcement agency. 

2212.4.2 Joist chord bracing. The.chords of all joists shall be laterally supported at all points 
where the chords change direction. 

2212.5 Cold-formed steel light-frame construction. 

2212.5.1 Trusses. 

2212.5.1.1 Analysis submittals. Complete engineering analysis and truss design 
drawings shall accompany the construction documents submitted to the enforcement 
agency for approval. When load testing is required the test report shall be submitted with 
the truss design drawings and engineering analysis to the 
enforcement agency. 

2212.5.1.2 Deferred submittals. A/SI S214 Section 84.2 shall not be deleted. 

2212.5.2 Anchorage for shear. Cold formed steel stud foundation plates or sills shall be bolted 
or fastened to the foundation or foundation wall in accordance with Section 2304.3. 4, Item 2. 

2212.5.3 Limitations on shear wall assemblies. Shear wall assemblies in accordance with f3eF 
Section C2.2.3 of AISI- S213 are not permitted within the seismic force-resisting system of 
buildings or structures assigned to Occupancy Category II, Ill, IV., or buildings designed to be 
relocatable. 

2212.6 Testing. 

2212.6.1 Tests of high-strength bolts, nuts and washers. High-strength bolts, nuts and 
washers shall be sampled and tested by an approved independent testing laboratory for 
conformance with the requirements of Section 2205. 

2212.6.2 Tests of end-welded studs. End-welded studs shall be sampled and tested in 
accordance with f3eF the requirements of the AWS D1.1. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 
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Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter as 
amended 

Adopt only those sections 
listed below 

DSA-SS 

x 

DSA-SS/CC 

-

SECTION 2201A 

GENERAL 

Comments 

2201A.1 Scope. The provisions of this chapter govern the quality, design, fabrication and .erection of 

steel construction. 

2201 A.1.1 Application. The scope of application of Chapter 22A is as follows: 

1. Structures regulated by the Division of the State Architect-Structural Safety (DSA-SS), which 

include those applications listed in Section 1.9.2.1. These applications include public elementary 

and secondary schools, community colleges and state- owned or state-leased essential services 

buildings. 

2. 

Exception: 

2201A.1.2 Identification of amendments. DSA-SS adopts this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 

appropriate acronym of the adopting agency, as follows: 

1. Division of the State Architect-Structural Safety: [DSA-SS] For applications listed in 

Section 1.9.2.1. 
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2. 

SECTION 2202A 

DEFINITIONS 

2202A.1 Definitions. The following terms are defined in Chapter 2. 

SECTION 2204A 

CONNECTIONS 

2204A.1 Welding. The details of design, workmanship and technique for welding and qualification of 

welding personnel shall be in accordance with the specifications listed in Sections 2205A, 2206A, 2207 A, 

2208A, 2210A and 2211A. For Special inspection of welding, see Section 1705A.2. 

2204A.4 2204A.2.2 Column base plate. When shear and I or tensile forces are intended to be 

transferred between column base plates and anchor bolts, provision shall be made in the design to 
eliminate the effects of oversized holes permitted in base plates by A/SC 360 by use of shear lugs 

and I or welded shear transfer plates or other means acceptable to the enforcement agency, when 

the oversized holes are larger than the anchor bolt by more than 118 inch (3.2 mm). When welded 

shear transfer plates and shear lugs or other means acceptable to the enforcement agency are not 

used, the anchor bolts shall be checked for the induced bending stresses in combination with the 

shear stresses. 

! SECTION 2205A 

STRUCTURAL STEEL 

2205A.1 General. The design, fabrication and erection of structural steel elements in buildings, structures 

and portions thereof shall be in accordance with AISC 360. 

Exception: 
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2205A.2 Seismic Design. Where required .• the seismic design, fabrication and erection of buildings, 
. ' 

structures and portions thereof shall be in accordance with Section 2205A.2.1 or 2205A.2.2. 

220aA.2.1 Seismic Design Category A, B or C. J\lotpermlttedbyDSA SS. 

2205A.2.1 Structural steel seismic force-resisting system. The design, detailing, fabrication 

and erection of structural steel seismic force-resisting systems shall be in accordance with the 

provisions of Section 2205A.2.1.1 or 2205A.2.1.2, as applicable. 

2205A.2.1.1 Seismic Design Category B or C. Not permitted by DSA. Structures assigned to 

Seismic Design Category B or C shall be of any construction .permitted· in Seotion 2205. \IVhere a 

response modification coefficient, R, in accordance with ASC6 11 ·Table 12.2 1 is used for the 

design of structural steel structures assigned to-.Seismic. Design Category B or C, the structures 

shall.be desigt-Jed .and detailed.in accordance with the req1:1irements of AISC 341. 

exception:The response modification coefficient,· R; designated for "Steel systems not 

specifically detailed for seisrnio. resistance, qxoluding·oantilever column systems" in ASCE 7, 

Table 12.2 1 shall be permitted for.systems designed and detailed in accordance with AISC 

360, and need not be designed and detailed in accordance 1.vith AISC 341. 

2205A.2.1.2 Seismic Design Category D, E or F. Structures· assigned to Seismic Design 

Category D, E or F shall be designed and detailed in accordance with AISC 341.:. , except as 

permitted in ASCE 7, Table 15.4 1. 

2205A.2.2 Structural steel elements. The design, detailing, fabrication and erection of structural 

steel elements in seismic force-resisting system other than those covered in Section 2205A.2.1, 

including struts, collectors, chords and foundation elements shall be in accordance with AISC 341.:.1 

where either of following applies: 

4t The stRJcture is assigned to seismic design cat.egpl)'. D, E orF, except.~s permitted in ASCE 

7, Table 15.4 1. 

2.- A response modification coefficient, R, greater than 3 in accordance i.vith ASCE 7, Table 

12.2 1, is used for the design of structure assigned to seismic design category B or C. 
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2205A.3 Modifications to A/SC 341. [DSA-SS] 

2205A.3.1 Section A4. Replace Section A4.1 item (3) as follows: 

(3) Locations and dimensions of protected zones. including provision by the owner or 

owner's' designated representative for construction to permanently mark and maintain 

the protection. 

2205A.3.2 2205A.3.1 Section D1. Add Section 01.6 as follows: 

6. Diaphragm bracing systems. The required strength of diagonal bracing members 

used as the diaphragm shall be determined from either of the following: 

(1) The load effect resulting from the diaphragm analysis per the applicable 

building code provided the members satisfy all of the following requirements: 

1. Diagonal bracing members comply with Section 01 .1 for moderately 

ductile members. 

2. Each· diagonal bracing member resists no more than 30 percent of the 

diaphragm shear at each line of resistance. 

3. Diagonal bracing members shall not support gravity loads other than 

self-weight. 

4. The slenderness ratio lKUrJ of diagonal bracing members shall not 

exceed 4,[j]jj, except tension-only bracing. 
I 

(2) The load effect required for collectors using the load combinations stipulated 

in the applicable building code. 

2205A.3.3 2205A.3.2 Section D2. Modify Section D2.6c(b)(ii) as follows: 

(ii) the moment calculated using the load combinations of the applicable building code, 

including the amplified seismic load, provided_ the connection or other mechanism within 

the column base is designed to have the ductifity necessary to accommodate the column 

base rotation resulting from the design story drift. 

2205A.3.4 2205A.3.3 Section D2. Add Section 02. 9 as follows: 

9. Diaphragm bracing systems. The required strength of the connections of diagonal 

bracing members used as the diaphragm shall be the load effect required for collectors 

using the load combinations stipulated in the applicable building code. 

2205A.3.5 Section F1. Add Section F1.4cas follows: 
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4c. Multi-tiered Braced Frames: Braced-frames configured with two or more tiers of 

bracing between diaphragm levels or locations of out-of-plane support shall comply with 

the additional requirements of section F2.4e. 

2205A.3.6 2205A.3.4 Section F2. Modify Section F2.3 Exception (2)(a) as follows: 

(a) The maximum of the forces determined using load combination stipulated by the 

applicable building code including the amplified seismic load, applied to the building 

frame model in which all compression braces have bef?n removed and those determined 

with no compression braces removed per 01 .4a(2). 

2205A.3.7 2205A.3.5 Section F2. Modify Section F2.4a by adding the following: 

Where each framing bay on a line of resistance does not have opposing diagonal braces 

within the same column bay, then the collector forces along that line shall be designed 

considering the redistribution of seismic forces to other bays as a result of the post-buckled 

redistribution of loads using the analysis requirements of Section F2.3. The collector shall not be 

designed for a load less than that stipulated by the applicable building code. 

The required strength of the collector need not exceed the forces determined using load 

combination st;pulated by the applicable building code including the amplified seismic load. 

applied to the building model in which ali compression braces have been removed. 

2205A.3.8 Section F2. Add Section F2.4e as follows: 

4c. Mu/ti-tiered Braced Frames: Braced-frames configured with two or more tiers of 

bracing between diaphragm levels or locations of out-of-plane support shall comply with 

the additional requirements of this section: 

(1) Braces shall be used in symmetrical pairs at everv tier level. 

(2) Horizontal beams at intermediate tier levels for V- and inverted V-brace 

configurations shall have out-of-plane strength. stiffness. and beam-to

column connections adequate to resist torsional moments arising from 

brace buckling when braces are designed to buckle out-of-plane. 

(3) Columns shall be restrained against rotation about their longitudinal axis 

at each intermediate tier level and shall resist out-of-plane bending 

moments due to second-order effects. geometric imperfections. and out

of-plane brace buckling. 

2205A.4 MODIFICATIONS TO A/SC 341. 
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2205A.5 MODIFICATIONS TO A/SC 358. 

SECTION 2206A 

COMPOSITE STRUCTURAL STEEL AND 

CONCRETE STRUCTURES 

2206A.1 General. Systems of structural steel elements acting compositely with reinforced concrete shall 

be designed in accordance with AISC 360 and ACI 318, excluding ACI 318<?hapter14. 

2206A.2 Seismic Design. Where required, the seismic design, fabrication and erection of composite 

steel and concrete systems shall be in accordance with the additional provisions of Section 2206A.2.1. 

2206A.2.1 Seismic requirements for composite structural steel and concrete construction. Where a 

response modification coefficient, R, in accordance with ASCE 7, Table 12.2-1 is used for the design of 

systems of structural steel acting compositely with reinforced concrete, the structures shall be designed 

and detailed in accordance with the requirements of AISC 341 and shall be considered as an alternative 

system. 

Exception: Steel and concrete composite special moment frame with the approved moment 

connections in accordance with A/SC 358 Chapter 10 shall be permitted provided: 

1. Beams are provided with Reduced Beam Sections (RBS), 

2. Co!umns shall bo Ho!!-0w Struoturat Sootfons (HSS) and completely filled with struotura! 

oonorete ha'ling EJRit V'IOight not less than 110 poEJRds per oobio foot (17 kN!rd'). Conorote shall 

ha'IO 28 day oompressi'.ro strength not .'ess than 4, 000 psi (28 MPa). 

2 . .&Web extension to beam web two sided fillet weld welds are sized to develop expected 

strength of the beam web and shall not be less than a J4 inch fillet weld, and 

4. The high strength bolt design shall oonskler interaotlon betll'.roen shear and tension as roqr:1-ired 

by A.'SC 360, and 

3. 4 The built-up box column wall thickness shall not be Jess than 1.25" and+ the HSS column 

wall thickness shall not be Jess than Yz inch. 
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2207 A.4 Steel joist drawings. Steel joist placement plans shall be provided to show the steel joist 

products as specified on the approved construction documents and are to be utilized for field installation . 

in accordance with specific project requirements as stated in Section 2207 A. 2. Steel joist placement 

plans shall include, at a minimum, the following: 

Steel joist placement plans do not require the seal and signature of the joist manufacturer's registered 

design professional. 

2207 A.4.1 Design approval. [DSA-SS] Joist and joist girder design calculations and profiles with 

member sizes and connection details, and joist placement plans shall be provided to the enforcement 

agency and approved prior to joist fabrication, in accordance with the California Administrative Code (Title 

24, Part 1 ). Joist and joist girder design calculations and profiles with member sizes and connection 

details shall bear the signature and stamp or seal of the registered engineer or licensed architect 

responsible for the joist design. Alterations to the approved joist and joist girder design calculations and 

profiles with member sizes and connection details, or to fabricated joists are subject to the approval of the 

enforcement agency. 

2207 A.6 Joist Chord Bracing. The chords of all joists shall be laterally supported at all points where the 

chords change direction. 

SECTION 2208A 

STEEL CABLE STRUCTURES 

2208A.1 General. The design, fabrication and erection including related connections, and protective 

coatings of steel cables for buildings shall be in accordance with ASCE 19. 
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2208.2 SeismiG requirements for steel G"ble. The design strength of steel cables shall be determined 

by the provisions of ASCE 19 except as modified by these provisions. 

1. A load factor of 1.1 shall be applied to the prestress force included in T.a-ami-+4 as defihed in 

Section 3.12. 

2. In Section 3.2. ( Item (c) shall be replaced with "1 :5 T3 " and Item (d) shaJlbe replaced with "1.5 
T II 
;-4~ 

SECTION 2210A 

COLD-FORMED STEEL 

2210A.1 General. The design of cold-formed carbon and low alloy steel structural members shall be in 

accordance with AISI S100. The design of cold-formed stainless-steel structural members shall be in 

accordance with ASCE 8. Cold formed steel light-frame construction shall also comply with Section 

2211A. Where required, the seismic design of cold formed steel structures shall be in accordance with the 

additional provisions of Section 2210A.2. 

2210A.1.1 Steel decks. The design and construction of cold formed steel decks shall be in accordance 

with this section. 

2210A.1.1.1 Noncomposite steel floor decks. Noncomposite steel floor decks shall be 

permitted to be designed and constructed in accordance with ANSl/SDl-NC1 .0. 

2210A.1.1.2 Steel roof deck. Steel roof decks shall be permitted to be designed and constructed 

in accordance with ANSl/SDl-RD1. 0. The base material thickness of steel deck shall not be less 

than 0.0359 inch (0.9 mm) (20 gage). 

Exception: [DSA-SSJ For single-story open structures, the minimum deck thickness may 

be waived if the steel roof deck need not be used as the diaphragm and there are no 

suspended hangers or bracing for nonstructural components attached to the deck. 
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2210A.1.1.3 Cemposite slabs.on steel desks. Composite slabs of concrete and steel deck 

shat! be permitted to be designed and oonstruoted in aooordanoe wit/:J AAlSllSDl C. 

2210A.1.1.3 Composite slabs on steel decks. Composite slabs of concrete and steel deck shall 

be permitted to be designed and constructed in accordance with SDl-C. 

2210A.2 Seismic requirements for cold-formed steel structures. Where a response modification 

coefficient, R, in accordance with ASCE 7, Table 12.2-1 is used for the design of cold-formed steel 

structures, the structures shall be designed and detailed in accordance with the requirements of AISI 

S 100; and ASCE 8. , or, for oold formed steel speoial bolted moment frames, P.lSI S 110. 

SECTION 2211A 

COLD-FORMED STEEL LIGHT-FRAME 

CONSTRUCTION 

2211A.1 General. The design and installation of structural and nonstructural members utilized in cold

formed steel light-frame construction where the specified minimum base steel thickness is not greater 

than 0.1180 inches {2.997 mm) shall be· in accordance with AISI 8200 and Sections 2211A.2 through 

2211A.7, or AISI 8220, as applicable. 

2211A.3 Truss design. Cold-formed steel trusses shall be desig.ned in accordance with AISI 8214, 

Sections 2211A.3.1 through 2211A.3.4 and accepted engineering practice. 

Complete engineering analysis and truss design drawings shall accompany the construction documents 

submitted to the enforcement agency for approval. When load testing is required, the test report shall be 

submitted with the truss design drawings and engineering analysis to the enforcement agency. 

2211A.3.1 Truss design drawings. The truss design drawings shall conform to the requirements of 

Section 82.3 of AISI 8214 and shall be provided with the shipment of trusses delivered to the job site. 

The truss design drawings shall include the details of permanent individual truss member 
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restraint/bracing in accordance with Se.ction B 6(a) orB 6(c) of AISI S214 where these methods are 

utilized to provide restraint/bracing. 

2211A.3.2 Deferred submittals. AISI S214 Section 84.2 shall be deleted. Not permitted by DSA-SS. 

2211A.4 Structural wall stud design. Structural wall studs shall be designed in accordance with either 

AISI S211 or AISI 8100 .. 

Cold formed steel stud foundation plates or sills shall be bolted or fastened to the foundation or 

foundation wall in accordance with Section 2304.3.4, Item 2. 

2211A.6 Lateral design. Light-frame shear walls, diagonal strap bracing that is part of a structural wall 

and diaphragms used to resist wind, seismic and other in-plane lateral loads shall be designed in 

accordance with AISI 8213. 

Shear wall assemblies in accordance with~ Section C2.2.3 of A/Sf S213 are not permitted 

within the seismic force-resisting system of buildings. 

2211A.7 Prescriptive framing. Not permitted by DSA-SS. Detached one and two family dw.elffngs and 

townhouses, less than or equal to three stories abo•;e grade piano, shall be permitted to be constructed in 

accordance with AISI S230 subject to the limitations therein. 

2212A.1 General. 

SECTION 2212A [DSA-SS] 

LIGHT MODULAR STEEL MOMENT FRAMES FOR 

PUBLIC ELEMENTARY AND SECONDARY 

SCHOOLS, AND COMMUNITY COLLEGES 

2212A.1.1 Configuration. Light modular steel moment frame buildings shall be constructed of 

factory-assembled modules comprising a single-story moment-resisting space frame supporting a 

floor and roof. Individual modules shall not exceed a width of 14 feet (4.25 m) nor a length of 72 
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feet (22 m). All connections of beams to corner columns shall be designed as moment-resisting in 

accordance with the criteria of Section 2212A.2. Modules may be stacked to form multistory 

structures not exceeding 35 feet or two stories in height. When stacked modules are evaluated 

separately, seismic forces on each module shall be distributed in accordance with Section 12.8.3 

of ASCE 7, considering the modules in the stacked condition. See Section 2212A.2.5 of this 

code. 

2212A.1.2 Design, fabrication and erection. The design, fabrication and erection of light 

modular steel moment frame buildings shall be in accordance with the A/SC Specification for 

Structural Steel Buildings (ANSI/A/SC 360) and the A/SI North American Specification for the 

Design of Cold Formed Structural Members (A/SI/COS/ NASPEC), as applicable, and the 

·requirements of this section. The maximum dead load of the roof and elevated floor shall not 

exceed 25 psf and 50 psf (1197 Pa and 2394 Pa), respectively. The maximum dead load oithe 

exterior walls shall not exceed 45 psf (2155 Pa). 

2212A.2 Seismic.requirements. In addition to the other requirements of this code, the design, materials 

and workmanship of light modular steel moment frames shall comply with the requirements of this 

section. The response modification coefficient R shall be equal to 3112. Cd and QO shall be equal to 3.0. 

2212A.2.1 Base materials. Beams,· columns and connection materials shall be limited to those 

materials permitted under the A/SC Specification for Structural Members (ANSI/A/SC 360) and 

the A/SI North American Specification for the Design of Cold Formed Structural Members 

(A/$//COSINASPEC). 

2212A.2.2 Beam-to-column strength ratio. At each moment-resisting connection the fol/owing 

shall apply: 

(Equation 22A-1) 

where: 

Fybl = The specified yield stress of beam "i." 

FycJ = The specified yield stress of column 'J." 

Sb1 = The flexural section modulus of each beam "i" that is moment connected to the column 'J" at 
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the connection. 

Scj = The flexural section modulus of each column 'J" that is moment connected to the beam ''i" at 
the connection. 

Exceptions: 

1. Beam-to-column connections at the floor level beams of first or second-story modules 
need not comply with this requirement. 

2. Beam-to-column strength ratios less than 1.4 are allowed if proven to be acceptable by 
analysis or testing. 

2212A.2.3 Welding. Weld filler metals shall be capable of producing weld metal with a minimum Charpy 

V-Notch toughness of 20 ft-lb at 0°F. Where beam bottom flanges attach to columns with complete joint 

penetration groove welds and weld backing is used at the bottom surface of the beam flange, such 

backing shall be removed and the root pass back-gouged, repaired and reinforced with a minimum 3116 

inch (5 mm) fillet weld. 

2212A.2.4 Connection design. Connections of beams to columns shall have the design strength to 

resist the maximum seismic load effect, Em, calculated in accordance with Section 12.4.3 of ASCE 7. 

2212A.2.5 Multistory assemblies. Analysis of multistory assemblies shall be permitted to consider the 

stacked modules as a single assembly, with restraint conditions between the stacked units that represent 

the actual method of attachment. Alternatively, it shall be permitted to analyze the individual modules of 

stacked assemblies independently, with lateral and vertical reactions from modules above applied as 

concentrated loads at the top of the supporting module. 

SECTION 2213A 

TESTING AND FIELD VERIFICATION 

2213A.1 Tests of High-strength Bolts, Nuts and Washers. High-strength bolts, nuts and washers shall 

be sampled and tested by an approved independent testing laboratOry for conformance with the 
' 

requirements of applicable ASTM standards. 

2213A.2 Tests of End-welded Studs. End-welded studs shall be tested in accordance with 'f3eF the 

requirements of the AWS D 1. 1, Sections 7. 7 and 7. 8. 
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Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280through17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

CHAPTER23 

WOOD 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

2301.1.1 

2301.1.2 

2301.1.3 

2301.1.3.1 

2301.1.3.2 

2301.1.4 

23Q1.2, !tem 4, l§fseptieR 

2303.1.3.1 

2303.1.4.1 

2303.4.1.4. 1, Exception 3 

2303.4.3.1 

2304.3.4 

2304.4.1 

~ 

23(}4. e.1, l§fseptieR 
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2304.10.1.1 2304.9.1.1 

2304.12.1.2 2304.11.2.2, Exception 

2304.12.1.4.12304.11.2.4.1 

2305.1.2 

2309. 2, &feeptleR 

2309.3, &feeptieR 

23Ge.2, ~eeptieR 

23Q6. 3, &feeptfeR 

2308.2. 7 23GB.2, ltem B 

2309.1.1 

x 
x 
x 
x 
x 
x 
x· 
x 
x 
x 

SECTION 2301 

GENERAL 

-
X-: 
-
x 
-
x 
x 
x 
x 
x 

2301.1 Scope. The provisions of this chapter shall govern the materials, design, construction and quality 

of wood members and their fasteners. 

' 2301.1.1 Application. [DSA-SS & DSA-SS/CC] The scope of application of Chapter 23 is as 

follows: 
;:~, 

1. Applications listed in Sections 1.9.2.1and1.9.2.2, regulated by the Division of the State 

Architect-Structural Safety (DSA-SS, and DSA-SS/CC). These applications include public 

elementary and secondary schools, community colleges and state-owned or state-leased 

essential services buildings. 

2. 

2301. 1.2 Identification of amendments. [DSA-SS & DSA-SS/CC} Amendments appear in this 

chapter preceded with the appropriate acronym, as follows: 

1. Division of the State Architect - Structural Safety: 

[DSA-SS}- For applications listed in Section 1.9.2.1. 
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[DSA-SSICC] - For applications listed in Section 1.9.2.2 

2. 

2301.1.3 Reference to other chapters. 

2301.1.3.1 [DSA-SS] Where reference within this chapter is made to sections in Chapters 16, 

17, 18, 19, 21, and 22, and 34, the provisions in Chapters 16A, 17A, 18A, 19A, 21A, and 22A1 

and 34A respectively shall apply instead. 

ExGeption: For DSA SS, the req1:Jlrements of Chapter 34 shaH apply Instead of Chapter 

MA 

2301.1.3.2 [DSA-SS/CC] Where reference within this chapter is made to sections in Chapters 17 

and 18, the provisions in Chapters 17 A and 1 BA respectively shall apply instead. 

2301.1.4 Prohibition. [DSA-SS & DSA-SS/CC] The 

following design methods. svstems. and materials are not permitted bv DSA: 

1. Straight-sheathed horizontal lumber diaphragms are not permitted. 

2. Gypsum-based sheathing shear walls and port/and cement plaster shear walls:. are not 

permitted. 

3. Shear wall foundation anchor bolt washers sha!! be provided in accordance with AF & PA 

SDPV1lS Seotion 4.3.6.4.3. The exception to AF & PA AWC SDPWS Section 4.3.6.4.3. 8hall 

not apply. 

4. Wood structural panel shear waifs and diaphragms using staples as fasteners:. are not 

permitted. 

5. Unblocked shear walls:. are not permi#ed. 

6. Any wood structural panel sheathing used for diaphragms and shear walls that are part of the 

seismic force-resisting system, shaH be not applied directly to framing members. 

7. Single and double diagonally sheathed lumber walls shaU not be used to resist seismic forces. 

8. Log structures in accordance with ICC 400.are not 

permitted by DSA. 

9. Cross-laminated timber used as part of the seismic force resisting system. unless approved as 
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an alternative system in accordance with Section 104. 11. 

2301.2 General design requirements. The design of structural elements or systems, constructed 

partially or wholly of wood or wood-based products, shall be in accordance with one of the following 

methods: 

5. The design and construction of log structures shall be in accordance with the provisions of ICC 

400. 

EXGeption: [DSA SS & DSA SS/CC} Log str1:1owres are not 

permitted /;Jy DSA. 

SECTION 2302 

DEFINITIONS 

2302.1 Definitions. The following terms a~e defined in Chapter 2: 

NATURALLY DURABLE WOOD. 

Decay resistant. 

Termite resistant. 

SECTION 2303 

MINIMUM STANDARDS AND QUALITY 

2303.1 General. Structural sawn lumber; end-jointed lumber; prefabricated wood I-joists; structural glued-

Final Express Tenns 
Part 2- 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 220 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

laminated timber; wood structural panels, fiberboard sheathing (when used structurally); hardboard siding 

(when used structurally); particleboard; preservative-treated wood; structural log members; structural 

composite lumber; round timber poles and piles; fire-retardant-treated wood; hardwood plywood; wood 

trusses; joist hangers; nails; and staples shall conform to the applicable provisions of this section. 

2303.1.3 Structural gluec:l-laminated timber. Glued-laminated timbers shall be manufactured and 

identified as required in ANSl/AITC A190.1 an.d ASTM D 3737. 

2303.1.3.1 Additional requirements. [DSA-SS & DSA-SS/CC] The construction documents 

shall indicate the following: 

1. Dry or wet service conditions. 

2. Laminating combinations and stress requirements. 

3. Species group. 

4. Preservative material and retention, when preservative treatment is required. 

5. Provisions for protection during shipping and field handling, such as sealing and wrapping 

in accordance with A/TC 111. 

When mechanical reinforcement such as radial tension reinforcement is required, such 

reinforcement shall comply with A/TC 404 and shall be detailed accordingly in the construction 

documents. Construction documents shall specify that the moisture content of laminations at the 

time of manufacture shall not exceed 12% for dry conditions of use. 

The design of fasteners and connections shall comply with A/TC 117, Section I, Item 6 

(Connection Design), and NOS Appendix E. 

Refer to Sootion 170aA. a. 4 for spook~! lnspeotfon requirements cklring fabrioatlon of struot1::1ra.' 

g!IJod laminated tf rnbors. 

2303.1.4 Structural glued cross-laminated timber. Cross-laminated timbers shall be manufactured 

and identified as required in ANSI/APA PRG 320. 

2303.1.4.1 Additional requirements. CDSA-SS & DSA-SS/CCl Requirements in Section 
2303.1.3.1 shall applv to glued cross-laminated timber. 
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2303.4.1.4.1 Truss design dr~wings. Where required by the registered design professional, 

the building official, or the statutes of the jurisdiction in ~hich the project is to be constructed, 

each individual truss design drawing shall bear the seal and signature of the truss designer. 

Exceptions: 

1: Where a cover sheet and truss index sheet are combined into a single sheet and 

attached to the set of truss design drawings, the single cover/truss index sheet is the 

only document required to be signed and sealed by the truss designer. 

2. When a cover sheet and a truss index sheet are separately provided and attached to 

the set of truss design drawings, the cover sheet and the truss index sheet are !he only 

documents required to be signed and sealed by the truss designer. 

3. [DSA-SS, DSA-SS!CCJ Exceptions 1 and 2 are not permitted by DSA. 

2303.4.2 Truss placement diagram. The truss manufacturer shall provide a truss placement 

diagram that identifies the proposed location for each individually designated truss and references the 

corresponding truss design drawing. The truss placement diagram shall be provided as part of the 

truss submittal package, and with the shipment of trusses delivered to the job site. Truss placement 

diagrams that serve only as a guide for installation and do not deviate from the permit submittal 

drawings shall not be required to bear the seal or signature of the truss designer. 

2303.4.3 Truss submittal package. The truss submittal package provided by the truss manufacturer 

shall consist of each individual truss design drawing, the truss placement diagram, the permanent 

individual truss member restraint/bracing method and details and any other structural details germane 

to the trusses; as applicable, the cover/truss index sheet. 

2303.4.3.1 Additional Requirements. [DSA-SS, DSA-SS/CC] In addition to Sections 2303.4. 1 

and 2303.4.2, the following requirements apply: 

1. Construction Documents. The construction documents prepared by the registered 

engineer or licensed architect for the project shall indicate all requirements for the truss 

design, including: 

1. 1 Deflection criteria. 

1.2 Connection details to structural and non-structural elements (e.g. non-bearing partitions). 
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2. Requirements for Approva!. The truss design drawings and engineering analysis shall be 

provided to the enforcement agency and approved prior to truss fabrication, in accordance 

with the California Administrative Code. Alterations to the approved truss design drawings 

or manufactured trusses are subject to the approval of the enforcement agency. 

3. Speeial JRspeGtioR during truss maRufaGture. Refer to SeGtioR 1705A. 5. 5 for speokil 

.it?speotioR roql:liromeRts dur.it?g the maRl:lfaotl:lre of opeR l!'Jeb trnsses. 

2303.4.4 Anchorage. The design for the transfer of loads and anchorage of each truss to the 

supporting structure is the responsibility of the registered design professional. 

2303.4.5 Alterations to trusses. Truss members and components shall not be cut, notched, drilled, 

spliced or otherwise altered in any way without written concurrence and approval of a registered 

design professional. Alterations resulting in the addition of loads to any member (e.g., HVAC 

equipment, piping, additional roofing or insulation, etc.) shall not be permitted without verification that 

the truss is capable of supporting such additional loading. 

2303.4.6 TPI 1 Specifications. In addition to Sections 2303.4.1 through 2303.4.5, the design, 

manufacture and quality assurance of metal-plate-connected wood trusses shall be in accordance 

with TPI 1. Job-site inspections shall be in compliance with Section 110.4, as applicable. 

2303.4.7 Truss quality assurance. Trusses not part of a manufacturing process in accordance with 

either Section 2303.4.6 or a standard listed in Chapter 35, which provides requirements for quality 

control done under the supervision of a third-party quality control agency, shall be manufactured in 

compliance with Sections 1704.2 and 1704.6, as applicable. 

SECTION 2304 

GENERAL CONSTRUCTION REQUIREMENTS 

2304.1 General. The provisions of this section apply to design methods specified in Section 2301.2. 

2304.2 Size of structural members. Computations to determine the required sizes of members shall be 

based on the net dimensions (actual sizes) and not nominal sizes. 

2304.3 Wall framing. The framing of exterior and interior walls shall be in accordance wfth the provisions 
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. specified in Section 2308 unless a specific design is furnished. 

2304.3.1 Bottom plates. Studs shall have full bearing on a'2-inch-thick (actual 11
/ 2-inch, 38 mm) or 

larger plate or sill having a width at least equal to the width of the studs. 

2304.3.2 Framing over openings. Headers, double joists, trusses or other approved assemblies that 

are of adequate size to transfer loads to the vertical members shall be provided over window and 

door openings in load-bearing walls and partitions. 

2304.3.3 Shrinkage. Wood walls and bearing partitions shall not support more than two floors and a 

roof unless an analysis satisfactory to the building official shows that shrinkage of the wood framing 

will not have adverse effects on the structure or any plumbing, electrical or mechanical systems, or 

other equipment installed therein due to excessive shrinkage or differential movements caused by 

shrinkage. The analysis shall also show that the roof drainage system and the foregoing systems or· 

equipment will not be adversely affected or, as an alternate, such systems shall be designed to 

accommodate the differential shrinkage or movements. 

2304.3.4 Additional requirements. [DSA-SS, DSA-SSICC] The following additional requirements 

·apply: 

1. Engineering analysis shall be furnished that demonstrates compliance of wall framing 

elements and connections with Section 2301.2, Item 1or2. 

2. Construction documents shall include detailing of sill plate anchorage to supporting masonry or 

concrete for all exterior and interior bearing, non-bearing and shear walls. Unless specificafly 

designed in accordance with item 1 above, sills under exterior walls, bearing walls and shear 

walls shall be bolted to masonry or concrete with 518" diameter by 12 inch (16 mm by 305 mm) 

bolts spaced not more than four (4) feet (1219 mm) on center, with a minimum of two (2) bolts 

for each piece of sill plate. Anchor bolts shall have a 4 inch minimum and a 12 inch maximum 
. . 

clearance to the end of the sill plate, and 7 inch minimum embedm(!nt into concrete or 

masonry. 

Unless specifically designed in accordance with item 1 above, sill plates under non-bearing 

interior partitions on concrete floor slabs shall be anchored at not more than four ( 4) feet (1 ?19 

mm) on center to resist a minimum allowable stress shear of 100 pounds per linear foot (1.4 

kN/m) acting either parallel or perpendicular to the wall. 

3. Construction documents shall include detailing and limitations for notches and bored holes in 

wall studs, plates and sills. 
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2304.4 Floor and roof framing. The framing of wood-joisted floors and wood framed roofs shall be in 

accordance with the provisions specified in Section 2308 unless a specific design is furnished. 

2304.4.1 Additional requirements. [DSA-SS, DSA-SS/CC] The following additional requirements 

apply: 

1. Engineering analysis shall be furnished that demonstrates compliance of floor, roof and ceiling 

framing elements and connections with Section 2301.2, Items 1or2. 

2. Construction documents shall include detailing and limitations for notches and bored holes in 

floor and roof framing members. 

2304.6.1 Wood structural panel sheathing. 

Exceptlon: [DSA SS} Wfnd prossf:lre shall be calou.'ated ,in accordance with Seot!on 1609A. 

2304.10 Connections and fasteners. 

2304.10.1 Fastener requirements. Connections for wood members shall be designed in accordance 

with the appropriate methodology in Section 2301.2. The number and size of fasteners connecting 

wood members shall not be less than that set forth in Table 2304.10.1. 

2304.10.1.1 2304.9.1.1 Additional requirements. [DSA-SS] Fasteners used for the attachment 

of exterior wall coverings shall be of hot-dipped zinc-coated galvanized steel, mechanically 

deposited zinc-coated steel, stainless steel, silicon bronze or copper. The coating weights for hot

dipP,ed zinc-coated fasteners shall be in accordance ~ith ASTM A 153. The coating weights for 

mechanically deposited zinc coated fasteners shall be in accordance with ASTM B 695, Class 55 

minimum. 
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2304.12.1.2 Wood supported by exterior foundation walls. Wood framing members, including 

wood sheathing, that rest on exterior foundation walls and are less than 8 inches (203 mm) from 

exposed earth shall be of naturally durable or preservative-treated wood. 

Exception: [DSA-SS] At exterior walls where the earth is paved with an asphalt or concrete slab 

at least 18 inches ( 457 mm) wide and draining away from the building, the bottom of sills are 

permitted to be 6 inches (152 mm) above the top of such slab. Other equivalent means of termite 

and decay protection may be accepted by the enforcement agency. 

2304.12.1.4 Sleepers and sills. Sleepers and sills on a concrete or masonry slab that is in direct 

contact with earth shall be of naturally durable or preservative-treated wood. 

2304.12.1.4.1 2304.11.2.4.1 Additional Requirements. [DSA-SS] Stud walls or partitions at 

shower or toilet rooms with more than two plumbing fixtures. excluding floor drains, and stud 

walls adjacent to unroofed paved areas shall rest on a concrete curb extending at least 6 

inches (152 mm) above finished floor or pavement level. 

SECTION 2305 

GENERAL DESIGN REQUIREMENTS FOR LATERAL-FORCE-RESISTING SYSTEMS 

2305.1.1 Openings in shear panels. Openings in shear panels that materially affect their strength 

shall be detailed on the plans, and shall have their edges adequately reinforced to transfer all 

shearing stresses. 

2305.1.2 Additional Requirements. [DSA-SS, DSA-SS/CC] See Section 2301.1.4 for modifications 

to AWC SDPWS. The fo!.'owlng limitations shall apply: 

1. Stralg/Jt s/:ieathed horizonta! ll:lFnber dlaphragms are not permitted. 

2. Gypsl:lFn based s/:ieathlng s/:iear v1al!s and portland cement pklster s/:iear wal!s are not 
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permitted. 

3. Shear Viall fol:fRdatiOR anchor bolt washers shall be pro•l!ded ffl accordance with AF & P/I, 

SDPWS Section 4.3.6.4.3. The exception to AP & PA SDPSWS Section 4.3.6.4.3 shall not. 

apW 

4. V'lood structl:lral panel shear walls and diaphragms l:ISinfJ staples as fasteners are not 

permitted. 

5. Unblocked shear wa!./s are not permitted. 

6. Any wood stmotl:Jral panel sheath.inf} u-sed for diaphragms and shear walls that are part of the 

selsmlc foroe resisting system shall be applied directly to framing members. 

7. SiRgle and dol:lb!fJ dlaf}Ona!iy sheathed f.t:Jmber waifs shall not be 1:1sed to reslst seismic forces. 

2305.2 Diaphragm deflection. 

EXGeptian: [DSA SS, DSA SS/CC] Section 2305.2 is not'permltted by DSA 

2305.3 Shear wall deflection 

Exsept.'en: [DSA SS, DSA SS/CC} Section 2305. 3 js not permitted by DSA. 

SECTION 2306 

ALLO'!\f ABLE STRESS DESIGN 

2306.1 Allowable stress design. The structural analysis and construction of wood elements in structures 

using allowable stress design shall be in accordance with the following applicable standards: 

2306.2 Wood-frame diaphragms. Wood-frame diaphragms shall be designed and constructed in 

accordance with AWC SDPWS. Where panels are fastened to framing members with staples, 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 227 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

requirements and limitations of AWC SDPWS shall be met and the allowable shear values set forth in 

Table 2306.2(1) or 2306.2(2) shall be permitted. The allowable shear values in Tables 2306.2(1) and 

2306.2(2) are permitted to be increased 40 percent for wind design. 

Exception: [DSA SS, DSA SS/CC] V1lood struotYral panel diaphragms ysfng staples as fasteners are 

not permitted by DSA. 

2306.3 Wood-frame shear walls. Wood-frame shear walls shall be designed and constructed in 

accordance with AWC SDPWS. Where panels are fastened to framing members with staples,· 

requirements and limitations of AWC SDPWS shall be met and the allowable shear values set forth in 

Table 2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. The allowable shear values in Tables 

2306.3(1) and 2306.3(2) are permitted to be increased 40 percent for wind design. Panels complying with 

ANSI/APA PRP-21 O shall be permitted to use design values for Plywood Siding in the AWC SDPWS. 

Exeept.'on: [DSA SS, DSA SS/CC] Wood struowral panel shear walls Yslng staples as fasteners are 

not permitted by DSA. 

SECTION 2308 

CONVENTIONAL LIGHT-FRAME CONSTRUCTION 

2308.2.7 .fJ.. Additional requirements [DSA-SS & DSA-SSICC] The use of conventional light-frame 

construction provisions in this section is permitted, subject to the following conditions: 

1.:. .&-1-, The design and construction sh.all also comply with Section 2304 and Section 2305. 

2. ~ Jn conjunction with the use of provisions in Section 2308. 6 ~ (Braced Wa/1-ldries 

bracing), engineering analysis shall be furnished that demonstrates compliance of lateral

force-resisting systems with Section 2305. 
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3. -8,.3,. In addition to the use of provisions in Section 2308.4 ~ (Floor framing Jeists), 

engineering analysis shall be furnished that demonstrates compliance of floor framing 

elements and connections with Section 2301.2, Item 1or2. 

4. -8.4.- In addition to the use of provisions in Section 2308.5 ~ (Wall 

construction Framing), engineering analysis shall be furnished that demonstrates compliance 

of wall framing elements and connections with Section 2301.2, Item 1or2. 

5. $4. In addition to the use of provisions in Section 2308. 7 2308.10 (Roof and Ceiling 

Framing), engineering analysis shall be furnished demonstrating compliance of roof and 

ceiling framing elements and connections with Section 2301.2, Item 1 or 2. 

SECTION 2309 

WOOD FRAME CONSTRUCTION MANUAL 

2309.1 Wood Frame Construction Manual. Structural design in accordance with AWC WFCM shall be 

permitted for buildings assigned to Risk Category I or II subject to the limitations of Section 1.1.3 of the 

AWC WFCM and the load assumption contained therein. Structural elements beyond these limitations 

shall be designed in accordance with accepted engineering practice. 

2309.1.1 Additional requirements fDSA-SS & DSA-SS/CCl The use of the AWC WFCM is permitted 

provided the design and construction a/so complv with Sections 2304, 2305. and 2301.2, Item 1or2 

and engineering analvsis is furnished demonstrating compliance. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 thr9ugh 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER24 

GLASS AND GLAZING 

Adopt and/or codify chapter as amended below: 
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PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

2403.2.1 

Table 2403.2.1 

2410 

DSA-
SS 

x 

x 
x 
x 

DSA-
SS/CC 

x 

x 
x 
x 

SECTION 2401 

GENERAL 

Comments 

2401.1 Scope. The provisions of this chapter shall govern the materials, design, construction and quality 

of glass, light- transmitting ceramic and light-transmitting plastic panels for exterior and interior use in both 

vertical and sloped applications in buildings and structures. 

SECTION 2403 

GENERAL REQUIREMENTS FOR GLASS 

2403.1 Identification. -Each pane shall bear the manufacturer's mark designating the type and thickness 

of the glass or glazing material. The identification shall not be omitted unless approved and an affidavit is 

furnished by the glazing contractor certifying that each light is glazed in accordance with approved 

construction documents that comply with the provisions of this chapter. Safety glazing shall be identified 

in accordance with Section 2406.2. 
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2403.2 Glass supports. Where one or m~re sides of any pane of glass are not firmly supported, or are 

subjected to unusual load conditions, detailed construction documents, detailed shop drawings and 

analysis or test data ensuring safe performance for the specific installation shall be prepared by a 

registered design professional. 

2403.2.1 Additional Requirements. [DSA-SS, DSA-SSICC] In addition to the requirements of 

Section 2403.2, glass supports shall comply with the following: 

1. The construction documents and analysis or test data required per Section.i403.2 shall be 

submitted to the enforcement agency for approval. 

2. Glass firmly supported on all four edges shall be glazed with minimum laps and edge 

clearances set forth in Table 2403.2.1. 

TABLE 2403.2.1 

MINIMUM GLAZING REQUIREMENTS 

Fixed Windows and Openable Windows Other Than Horizontal Siding 

GLASS AREA UPT06 6T014 14 T032 

SQ.FT. SQ.FT. SQ.FT. 

x 0.0929 for mi!, x 25.4 for mm 

1.Minimum Frame Lap 114" 114" 5116' 

2.Minimum Glass Edge 118'1·;,i 118'1'i!. 311611 

Clearance 

3. Continuous Glazing 
Required 

Rabbet and Glass 

Retaine? 

4. Resilient Setting 
Not Required Required 

Materiat4 

Sliding Doors and Horizontal Sliding Windows 

GLASS AREA UP TO 14 14 T032 

SQ. FT. SQ.FT. 

x 0.0929 form'', x 25.4 for mm 

5.Minimum Glass Frame Lap 
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6.Minimum Glass Edge Clearance 118";: 3116' I 114" I 114" 

7. Continuous Glazing Rabbet and Required 

Glass Retainer above Required 

third story 

8. Resilient Setting Materia/4 Not Required I Required 

1 Glass edge clearance in fixed openings shall not be Jess than required to provide for wind and 

earthquake drift. 

2 Glass edge clearance at all sides of pane shall be a minimum of 3116 inch ( 4. 8 mm) where height of 

glass exceeds 3 feet (914 mm). 

3 Glass retainers such as metal, wood or vinyl face stops, glazing beads, gaskets, glazing clips and 

glazing channels shall be of sufficient strength and fixation to serve this purpose. 

4 Resilient setting material shall include preformed rubber or vinyl plastic gaskets or other materials 

which are proved to the satisfaction of the building official to remain resilient. 

Section 2410 [DSA-SS, DSA-SS/CC] 

Structural Sealant Glazing (SSG) 

2410.1 General. The requirements of this section address the use of Structural Sealant Glazing 

(SSG). These requirements shall not be used for butt joint glazing, point supported glass, and glass 

fins. 

Design, construction, testing, and inspection shall satisfy the requirements of this code except as 

modified in Sections 2410.1.1 through.2410.1.4. 

2410.1.1 Design. Design of Structural Sealant Glazing (SSG) shall satisfy the following 

requirements: 

1. SSG shall be weather tight and serviceable, as defined in MMA 501.4, under design story drifts 

associated with the Design Earthquake and no glass fallout shall occur at the drifts determined by 

ASCE 7 Section 13.5.9. 
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2. The sealant utilized in the insulated glass units used in SSG shall be designed in accordance with 

ASTM C 1249. The insulated glass unit design shall be in accordance with ASTM C 1249 

Section 6. 7.2. 

3. Allowable stress for SSG shall not exceed 20 psi and shall have a minimum factor of safety of 5 

in accordance with ASTM C 1401. 

4. Design methodology shall address seismic movement in accordance with ASTM C 1401 Section 

30.3.4. 

5. . SSG systems shall be supported for self-weight and lateral loading at each floor level of the 

building. 

6. Unitized SSG framing shall be anchored to the building floor bearing plate by screws or bolts and 

shall not rely upon gravity or frictional forces for attachment. 

7. Framing shall satisfy the out-of-plane deflection requirements of this. code. 

2410.1.2 Testing and Inspection. Testing and inspection of Structural Sealant Glazing (SSG) 

shall satisfy the following requirements: 

a. The seismic drift capability of structural sealant glazing shall be determined by tests in 

accordance with AAMA 501.6, AAMA 501.4 and ASCE 7 Section 13.5.9.2. 

b. The applicability of the specific AAMA 501. 6 and AAMA 501.4 testing shall be subject to 

approval by the building official. 

c. The panel test specimens used in the AAMA 501.6 and AAMA 501.4 testing shall include 

all glass types (annealed, heat strengthened, laminated, tempered) and insulated glass 

units that comprise more than 5% of the total glass curtain wall area used in the building. 

d. AAMA 501. 4 test specimen shall include the same materials, sections, connections, and 

attachment details to the test apparatus as used in the building. 
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e. Serviceability tests of SSG.test specimen shall be performed in accordance with MMA 

501.4 after seismic displacement tests to the design story drift. 

f. The window wall system using structural sealant by different manufacturer/product 

category shall be qualified in accordance with MMA 501. 6 and AAMA 501.4 testing for 

the seismic drift required. Analysis as an alternative to testing is not acceptable for the 

purposes of satisfying the seismic drift requirements of the SSG system. 

g. Where unitized SSG is used with horizontal stack joints at each floor level and split 

vertical mullions that can move independently, only a story height single unit need to be 

tested under AAMA 501. 6. Where continuous horizontal bands of SSG are used in the 

building, either two or four sided, the aspect ratio (height-to-length) of the test specimen 

shall be less than 1. 0, contain not less than two interior vertical joints and all joints 

(vertical in the case of two sided), including the perimf;Jter of the glass, shall be glazed 

with SSG. 

h. Where SSG continues around corners, the MMA 501.4 test specimen shall inctuqe one 

corner panel to verify the kinematics of the corner condition under seismic drift . 

./. Quality assurance and inspection requirements shall include formalized post-installation 

tests using the Point Load Testing procedure in accordance with ASTM C 1392. The 

Point Load Tests shall be done after the initial installation. , then once e•1ery year for 3 

years, not Jess than one test per elevation each time. 

Exeeption: {DSA SS, DSA SS/CC] .r=or two sided SSG systems where the 

horizonta! edges are meohanioal!y attached to mu!Uons, the yearly point lead test 

for 3 years is not reqf;Jhred. 

j. Where the SSG is field assembled, hand pull tab tests in accordanc.e with ASTM C1401 

Section X2. 1, one test every 100 linear feet, but not Jess than one test for each building 

elevation view shall be required. 

Existing MMA 501.4 and 501. 6 test results satisfying the requirements of this section shall be 
' 

permitted, in lieu of project specific tests, when approved by the building official. 
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241 f).1.3 Monitoring. Short and Long term periodic performance monitoring shall be provided in 

accordance with ASTM C 1401, C 1392, and C 1394. Inspection frequencies recommended in 

ASTM C 1392 Section 5.1 shall be followed. 

After evety significant seismic event, where the Peak g Ground shakiRg a Acceleration (PGA) at 

the site exceeds 0.3g, or the acceleration at any monitored building level (if any) exceeds 0. 8g, as 

measured by the seismic monitoring system in the building, the owner shall retain a structural 

engineer to make an inspection of the SSG system. The inspection shall include viewing the 

performance of the panel, structural sealant, glass, reviewing the strong motion records, and a 

visual examination of the overall performance for deterioration, offset or physical damage. A 

report for each inspection, including conclusions on the continuing adequacy of the SSG system, 

shall be submitted to the enforcement agency. 

Exception: [DSA-SS, DSA-SS/CC] The inspection requirements triggered by specific 

ground shaking acceleration or measured building acceleration is not required. 

2410.1.4 Construction Documents. Complete design of the SSG system for gravity, wind, and 

seismic forces shall be subject to review by the enforcement agency. Construction documents . . 

shall show structural details of glass and curtain wall system including: 

1. A design narrative explaining how the SSG is supported by the building and the mechanism 

used to accommodate seismic racking. 

2. Type of SSG and whether field or shop built. 

3. The means of supporting the glass during structural sealant curing time shall be shown in the 

construction documents. 

4. Typical curtain wall panel elevation, plan view, and sections. 

5. Details of building corner joint to verify how the corner vertical mullion will move to 

accommodate the seismic drift. 

6. Joints between panel and floors at top and bottom. 

7. Joint between panels - including verticaf & horizontal stack joints at intermediate and edge 

mullion. 

8. Member sizes for curtain wall panels. 

9. Glass pane sizes, thickness and type of glass. 

10. Contact width and thickness of structural sealant and sealant materials for s~op and field 

installation/re-glazing. 
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11. Glass to aluminum joints (including primers, if any). 

· 12. Maximum roof/floor dead and live load deflection of the roof/floor framing members· 

supporting the exterior curtain wall system. 

13. Required seismic separation or gap distance between the structural sealant glazing curtain 

· wall and other adjacent cladding units. 

14. Mitigation of galvanic reactions between the roof/floor slab anchors, steel screw connections 

of aluminum sections and the aluminum anchorage components, if any. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SSICC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER25 

GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter without 
amendments 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

2501.1.1~ 

2503.2 

2504.2 

2504.2.1 

2505.3 

2507.3 
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2508.5.6 

2514.1 Exception 

x 
x 

x 

SECTION 2501 

GENERAL 

2501.1 Scope. Provisions of this chapter shall govern the materials, design, construction and quality of 

gypsum board, gypsum panel products, lath, gypsum plaster, cement plaster and reinforced gypsum 

concrete. 

2501.1.1 ~Additional Requirements. [DSA-SS, DSA-SS/CCJ Details of attachment for wall and 

ceiling coverings which are not provided for in this code these regu!atioRs shall be detailed in the 

approved construction documents. 

SECTION 2503 

INSPECTION 

2503.1 Inspection. Lath; gypsum board and gypsum panel products shall be inspected in accordance 

with Section 110.3.5. 

2503.2 Additional requirements for inspection and testing. [DSA-SS, DSA-SSICC} 

1. Lath,. aRfi gypsum board end gvpsum panel products shall be inspected if) accordance with 

Chapter 17A and the California Administrative Code. 

2. No lath,. gypsum board and gvpsum panel products or gypsl:lfT1 wallboard or their attachments shall 

be covered or finished until it has been inspected and approved by the inspector of record and/or · 

special inspector. 
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3. The enforcement agency may require tests in accordance with Table 2506.2 to determine 

compliance with the provisions of this code. these regulations. 

4. The testing of gypsum board and gypsum panel and gypsum products shall conform with 

standards listed in Table 2506.2. 

SECTION 2504 

VERTICAL AND HORIZONTAL ASSEMBLIES 

2504.1 Scope. The following requirements shall be met where construction involves gypsum board, 

gypsum panel products or lath and plaster in vertical and horizontal assemblies. 

2504.2 Additional Requirements. [DSA-SS, DSA-SS!CCJ In addition to the requirements of this section, 

the horizontal and vertical assemblies of plaster ... tJF gypsum board or gypsum panel products shall be 

designed to resist the loads specified in this code. For suspended acoustica.' ce-Hlng systems, see Section 

2506. For gypsum construction, see Section 2508. 

2504.2.1 Wood Furring Strips. Wood furring strips for ceilings fastened to floor or ceiling joist shall 

be nailed at each bearing with two common wire nails, one of which shall be a slant nail and the other 

a face nail, or by one nail having spirally grooved or annular grooved shanks approved by the 

enforcement agency for this purpose. All stripping nails shall penetrate not Jess than 1 314 inches 

( 44. 5 mm) into the member receiving th.e point. Holes in stripping at joints shall be subdrilled to 

prevent splitting. 

Where common wire nails are used to support horizontal wood stripping for plaster ceilings, such 

stripping shall be wire tied to the joists 4 feet (1219 mm) on center with two strands of No. 18 W&M 

gage galvanized annealed wire to an Bd common wire nail driven into each side of the joist 2 inches 

(51 mm) above the bottom of the joist or to each end of a 16d common wire nail driven horizontally 

through the joist 2 inches (51 mm) above the bottom of the joist, and the ends of the wire secured 

together with three twists of the wire. 
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SECTION 2505 

SHEAR WALL CONSTRUCTION 

2505.3 [DSA-SS, DSA-SS/CC] Section 2505.1 and 2505.2 are not permitted. 

SECTION 2507 

LATHING AND PLASTERING 

2507 .1 General. Lathing and plastering materials and accessories shall be marked by the manufacturer's 

designation to indicate compliance with the appropriate standards referenced in this section and stored in 

such a manner to protect them from the weather. 

2507.2 Standards. Lathing and plastering materials shall conform to the standards listed in Table 2507.2 

and Chapter 35 and, where required for fire protection, shall also conform to the provisions of Chapter 7. 

2507.3 Lath attachment to horizontal wood supports. [DSA-SS, DSA-SS/CC] Where interior or 

exterior lath is attached to horizontal wood supports, either of the following attachments shall be used in 

addition to the methods of attachment described in referenced standards listed in Table 2507.2. 

1. Secure lath to alternate supports with ties .consisting of a double strand of No. 18 W & M gage 

galvanized annealed wire at one edge of each sheet of lath. Wire ties shall be installed not less 

than 3 inches (76 mm) back from the edge of each sheet and shall be looped around stripping, or 

attached to an Bd common wire nail driven into each side of the joist 2 inches (51 mm) above the . 

bottom of the joist or to each end of a 16d common wire nail driven horizontally through the joist 2 

inches (51 mm) above the bottom of the joist and the ends of the wire secured together with three 

twists of the wire. 

2. Secure lath to each support with 112-inch-wide (12. 7 mm), 1 112-inch-long (3Bmm) No. 9 W & M 

gage, ring shank, hook staple placed around a 1 Od common nail laid flat under the surface of the 

lath not more than 3 inches (76 mm) from edge of each sheet. Such staples may be placed over 
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. ribs of 318-inch (9.5 mm) rib lath or ewer back wire of welded wire fabric or other approved lath, 

omitting the 1 Od nails. 

2508.1 General. 

SECTION 2508 

GYPSUM CONSTRUCTION 

2508.5.6 Diaphragm ceiling connection to partitions. [DSA-SS, DSA-SSICC] Gypsum board 
• 

shall not be used in diaphragm ceilings to resist lateral forces imposed by partitions. Connection of 

diaphragm ceiling to the vertical lateral force resisting elements shall be designed and detailed to 

transfer lateral forces. 

SECTION 2514 

REINFORCED GYPSUM CONCRETE 

2514.1 General. Reinforced gypsum concrete shall comply with the requirements of ASTM C 317 and 

ASTM C 956. 

Exception: f DSA-SST Reinforced gypsum concrete shall be 

considered as an alternative system. 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. · 
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Notation for [DSA..SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

2603.11.1 

2603.12.3 

DSA-SS 

x 

~ 

x 

CHAPTER26 
PLASTIC 

DSA-SS/CC. 

x 

LS 
x 

SECTION 2603 

FOAM PLASTIC INSULATION 

Comments 

2603.11 Cladding attachment over foam sheathing to masonry or concrete wall construction. 

Cladding shall be specified and installed in accordance with Chapter 14 and the cladding manufacturer's 

installation instructions or an approved design. Foam sheathing shall be attached to masonry or concrete 

construction in accordance with the insulation manufacturer's installation instructions or an approved 

design. Furring and furring attachments through foam sheathing shall be designed to resist design loads 

determined in accordance with Chapter 16, including support of cladding weight as applicable. Fasteners 

used to attach cladding or furring through foam sheathing to masonry or concrete substrates shall be 

approved for application into masonry or concrete material and shall be installed in accordance with the 

fastener manufacturer's installation instructions. 

Exceptions: 

1. Where the cladding manufacturer has provided approved installation instructions for application 

over foam sheathing and connection to a masonry or concrete substrate, those requirements 
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shall apply. 

2. For exterior insulation and finish systems, refer to Section 1408. 

3. For anchored masonry or stone veneer installed over foam sheathing, refer to Section 1405. 

2603.11.1 Additional Requirements. lDSA-SS, DSA-SSICCl In addition to the requirements of 

Section 2603. 11. cladding and foam sheathing supports and attachments shall be designed and 

submitted to the enforcement agencv for approval. 

2603.12 Cladding attachment over foam sheathing to cold-formed steel framing. Cladding shall be 

specified and installed in accordance with Chapter 14 and the cladding manufacturer's approved 

installation instructions, including any limitations for use over foam plastic sheathing, or an approved 

design. Where used, furring and furring attachments shall be designed to resist design loads determined 

in accordance with Chapter 16. In addition, the cladding or furring attachments through foam sheathing to 

framing shall meet or exceed the minimum fastening requirements of Sections 2603.12.1 and 2603.12.2, 

or an approved design for support of cladding weight. 

Exceptions: 

1. Where the cladding manufacturer has provided approved installation instructions for application 

over foam sheathing, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to Section 1408. 3. For anchored masonry or 

stone veneer installed over foam sheathing, refer to Section 1405. 

2603.12.1 Direct attachment. Where cladding is installed directly over foam sheathing without the use of 

furring, cladding minimum fastening requirements to support the cladding weight shall be as specified in 

Table 2603.12.1. 

2603.12.2 Furred cladding attachment. Where steel or wood furring is used to attach cladding over 

foam sheathing, furring minimum fastening requirements to support the cladding weight shall be as 

specified in Table 2603.12.2. Where placed horizontally, wood furring shall be preservative-treated wood 

in accordance with Section 2303.1.9 or naturally durable wood and fasteners shall be corrosion resistant 

in accordance Section 2304.10.5. Steel furring shall have a minimum G60 galvanized coating. 

2603.12.3 Additional Requirements. lDSA-SS. DSA-SS/CCl In addition to the requirements of Section 

2603. 12. 2603.12.1. and 2603.12.2. cladding and foam sheathing supports and attachments shall be 
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designed and submitted to the enforcement agencv for approval. 

Notation for [DSA"SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Saf~ty 
Code §§16000 through 16023. 

Notation for [DSA"8S/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER30 
ELEVATORS AND CONVEYING SYSTEMS 

PROPOSED ADOPTION DSA-SS DSA-SS/CC Comments 

Adopt entire chapter x x 
Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

Notation for [DSA"8S] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA"8S/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code §§ 81052, 81053, and 81130 through 8114 7. 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
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amendments listed below 

Adopt only those sections 
listed below 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code § 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER32 
ENCROACHMENTS INTO THE PUBIC RIGHT-OF-WAY 

PROPOSED ADOPTION DSA- DSA- Comments 
SS SS/CC 

Adopt entire chapter x x 
Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below / 

Notation for [DSA-SS] 
Authority: Education Code§ 17310 and 81144, and H&S Code §16022, 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER33 
SAFEGUARDS DURING CONSTRUCTION 

PROPOSED ADOPTION 

Adopt entire chapter 
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Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

Notation for [DSA..SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. · 
Reference: Education Code §§ 17280 through 17317, and 81130 through 8114 7, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 

CMAPTER34 

EXISTING STRUCTURES 

SECTION 3401 

GENERAL 

3401.1.1 Existing state ovmedstrustures. The pro•lislons of Seotions 3417 throuaR 3422 establish 
minimum standards for eartha1:1ake e•1af1:1ation and design for retrofit of etdsting state owned 
stniotures. inohKlfng bl:Ji.!dings ovmed bv tho Unfv-eFsitv of Ca!lfomia and the California State 
Unfvorsitv. 

The provisions of Sootions 3417 throuah 3422 may be adopted b'{ a .'eoa.' lwisdiotion for earthooa,'«J 
evalYation and design for retrofit of existing bul!dlnqB. 

3401.1.2 PµbHs sshool buildings. CDSA SSl The pFo'lisions of Seotions 3417 throuaR 3423 
estabfi.sh minimum standards for earthquake ei.ca.t.uatlon and design for the rehab#itation of existing 
buildings for use as pubHo sohool bl:lHdings l:lnder tho lurfsdlction. of the Di'lision of tho State Arohiteot 
Struef(;fraf Safotv (DSA SS, refer to Seotlon 1.9.2.1) whore requiredbv Seotions 4 307 and 4 309(o) 
of the CaHfornfa Administrative Code. 

The provisions of Seotion 3417 throl:lah 3423 also establish minimum standards for oarthql:lako 
evaluation and design for rohabl'-itatlon of exist.1ng pl:lb!ie BGhoo.' buildings oummt/•1 l:lnder the 
iwisdiotion ofDSA SS. 

3401.1.3 CommURtt\1 sollege build.'Rgs. CDSA SSlCCT Tho prcwfsions of Seetlons 3417 throl:lah 
3423 estab!lsh minimum standards for earthql:Ja,'<e ew1.t.uatfon and design for the rehabtlitatf-On qf 
exist.1ng bullding.s for use as oomm£;fRitv oof.'.oge bl:lndinqB £;fRder the iurisdfetlon of the Div.isfon of the 
State Arohiteot Str1:1otural Safetv/Comm£;fRitv Colleges (DSA SS/CC. reforto Seotion 1.9.2.2) where 
required bv Seotions 4 307 and 4 309(e) of the California AdmiR.istrathlfJ Code. 

The provisions of Seotion 3417 thFOl:lgh 3423 also ostab!lsh minimum standards for earthquake 
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evaluation and desfgn for rehabilitat!on of existing community coUege buildings currently under the 
jurJsdJotfon of DSA SS/CC. 

3417.1 Purpose. 

SECTION 3417 
EARTHQUAKE EVALUATl-ON AA'D DESIGN FOR 

RETROFlT OF EXISTING BUILDINGS 

3417.1.2 Pub/.is school buikliRqs. The pro'lisions of Sections 3417 through 3423 establish minimum 
standards for earthquake evaluation and design for the rehabilitation of existing bl:/fldings for use as 
public school bu#dings under the furisd!ction of the DMsion of tho State Architect Structural Safety 
(DSA SS}, referto Sect!on 1.9.2.1. 

The provisions of Section 3417 through 3423 also establish minim!:lff1 standards for earthquake 
evaluation and design for rehabilitation of mdsting public buHcJ.ings c-urronttv under the jurisdiotlon of 
DSA SS. 

3417.1.2.1 Referense to other shapters. For pubf.io schools, where referenoe wit/Jin this chapter 
is made te seotfons in Chapters 16, 17, 18. 19. 21 or22. the pfovisions in Chapters 16A. 17A. 
18A, 19A. 21A and 22A respeotfvely sha# apply instead. 

3417.1.3 Communitv solJ.ege buildiRgs. The pro•1isions of Sections 3417 through 3423 establish 
minimum standards for earthquake e•1a.4Jation and design for the rehabt!itation of existing buildings for 
use as oommunltv college buildings under the jurisdiction of the Di•1ision of the State Architect 
Struotural SafetvlCommunltv Colleges CDSA SS{CC). refer to Section 1.9.2.2. 

The provisions of Section 3417 through 3423 also estabNsh minimum standards for earthquake 
emluation and design for rehab#ltation of existiRg communitv college buildings ourrentlv under the 
Jurisdiotion ofDSP. SS/CC. 

3417.1.3.1 ReferoRGe to other Gha@teFs. For oornm(;J-AJty cof.legos. where reference withl-n this 
chapter is made to sections in Chapters 17or18. the prov.isfons Jn Chapters 17A and 18A 
respeotlv.ely shall apply instead. 

3417.2 SGope. Al! modifi.oatlons. structurally connected additions and/or repairs to ext-sting structures or 
portions thereofsha!.~ at a minim!JffJ, be designed and constructed to resist the effects ofs0t8ffll0 ground 
motions as pro·1.icled in th.is section. The structural s'f8tem sha.'l be eva!tJated by a rog.istered design 
professional and, if not meeting or f»Coeeding the mm.mum so.ismlc design performance requirements of 
thi~ section. shall be retrofitted ill compliance with these requirements. 

ExGeption: Those structures for which Section 3417.3 determines that assessment .is not required; or 
for which Section 3417. 4 determines that retrofit is net needed then only the requirements of Sectlon 
3417.11 apptv. 

3417.3 Applisabllity. 
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3417.3.2 Publir; sr;hool buildings. For pub!.io schools. the provisions of Section 3417 applv when 
required ln accordance with Sections 4 307 and 4 309(o), Title 24. P.art 1. 

3417.3.3 Communit'l so!lege buildings. For opmmURitv colleges. the prcJ'lisions of Section 3417 
appl'{ 1tlhen reqyir~d in accordance w.ith Sections 4 307 and 4 309{G), Title 24. /2art 1. 

3417.4 EvaluatiOR required. ff the criteria JR Section 3417.3 app!•1 to tho prolect under oonsk:Jeration. the 
des.Yn professional ofr:eoord sha# pro'lide an e•1a.'uation !n aeeortlanee with Section 3417 to determine 
the seismle peFformanee of the bw.\'d!ng ln its euFF<Jnt eonfiqfJFation and oondftfon. Jf the structure's seismiG 
performance as required b•1 Seetion 3417. 5 is e'la.'uated as sat.isfaetorv and the peer nwiew-0r(s), when 
.Method B of Seetion 3421 is used. eoncur. then no stnmtural retrofit is roqu.irod. 

3417.S Minimum seismir; design performanse !eWJls for strustural and nonstrustura/ r;omponents. 
Followinq the notatiofls ofASGE 41. the seismic requirements for desigfl and assessment are based; 
upon a p.r:escribed Earthquake Hazard Level (BSE 1. BSE 2. BSE R or BSE C). a specified struetuFaJ 
perfom:ianco lev-0! rs 1 through S @ and a non struoturo! perfoFmanee level fN A through N E). The 
minimwm seism.io peFformance eriteria are given m Table 3417. 6 aeoerdfng to the Bf:Ji!dinq Reql:l!atory 
Authorftv and the Risk Categorv as determined in Chapter 16. or Jn tho ,r:egu.'atory authoritv. The bui!dl-ng 
shalt be evaluated at both the LowJ! 1 and Le•1el 2 performance levels. and the more restrictive 
requirements shall applv. 

Bas.io Safetv.Earthqµake 2 (BSE 2) !n ASGE 41 shaU be same as Risk Taraeted Maximum Cons.idered 
Earthquake lMCEB.) in /'.SCE 7. P.robabl!lstie response spoetra defining other Earthqua,1fe Hazard Le•1ef8. 
shaH be de'IO.'opod using site specific groURd motions in aoeordanoe with ASGE 7 Seof.ion 21.2 utillzing 
the Next Generation AttenYation (AlGA) relations EJSed for tho 2008 USGS se.isrnio hazar4s maps for 
l#ostem United States N/US). 111/hen supported b•1 data and anatvsJs. other NGA relations. that were not 
used fer the 2008 USGS maps, shall be permitted as additions or substitutions. No fewer than three NGA 
re!ations shat/ be uti!lzed. Respo-nse speotr:a sha!! ineorporate the risk coeffiofont CR per ASCE 7 Section 
21.2.1.1 

Grot:JRd motion response hi§tePl ana!'f8is shal! be as set forth in ASGE 7Chapter16, Section 17.3 or 
Seotion 1B.2.3. 

EXGeptioy: If the floor area of an addft!on Js ~ater than the larger of 60 per cent of the floor area of 
the or.iaina! buildi-ng or 1. 000 square feet (93 Rr). then tho Table 3417. 5 entF.ies for BSE R and BSE C 
are replaced b•1 BSE 1 and BSE 2. respeetl~'-OlV. 

3417.6 Retrofit required. Where the e'la.'uation indioates the buHdf.ng deos not moot the required 
peFformance obiectfves of this section. the owner shaH ta,'w appropr,iate steps to ensure that the buikilng's 
struetural svstem Js retrofitted in accoFdaneo with the provisions of Section 3417. Appropriate steps are 
either: 1) URdertake the seismic retrofit as part of the additions. modifications and/or repairs of the 
strnoture: or 21 pttYikJe a plan. acceptable to tho /wilding official; to eomp!ete the seismio retrofit in a 
timel•,rmanner. The releeation or moving of an existing buildi-ng Js eons.idered to be an alteration •'S/aYMng 
flNng of the plans and speoffioations approved b'{ the building official. 

3417.7 The additions. modification or repair to an•t existing building aro permitted to be prepared fn 
aeeordance with the requirements fora now bt.mdin€L Chapter 16. Part 2. Tit!e 24. C.C.R .. 2007 edition. 
applied to the e-nt,\r:e buNdlng. 

3417.B The requirements ofASCE 41 Chapter 9 are to app,ht to the 1Jse of seismie isolation or passi•1e 
energy s'/Stems for tho repa,\r, modifioatfon or retrofit of a-n e-xisting structure. When seismic isolation or 

· passi•I() en orgy diss.pat!on is used, the preieet must ha·1e proieot peer re·1lew as p.r:escribed in Seotio-n 
3422. . 

3417.9 An'/ constrnction requked by this chapter shall ino.'ude struettJra/ obsePlation b'l the registe.r:ed 
deifgn professional who is responsib/o f-Or the struetural desiQR in aeoordanoe v.tith Seetion 3419.10. 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

November 2, 2015 
Page 247 of 282 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

3417.10 Where Method B of Sectlon 3421 is used or ls required bv Seotion 3419. 7; the proposed method 
of building evaluation and design procedures must be accepted bv the building o#ioia! prior to the 
commenoement of the V'l-ork. · 

3417.11 'lelootarv Jate.o:al feroe resisting system mod.'fiGations. V'lhero the exception of Section 
3417.2 applies. modifications of o-xisting struotural oomponents and additions of new structural 
components that are initlated fer the purpose oflmprovinq the seismlo performance of an existing 
struoture and that are not requked by other portions of this chapter are permitted under the requirements 
of Section 3419.12. 

SECTl-ON 3418 
DEFINITl-ONS 

3418.1. In addition to the definitions given in Sectlon 3402. fo[ the purposes of Sections 3417 through 
3423. certain tefff/s are defined as follows: 
ADD.'T/0,"l means any V!Ork that increases the floor or roof area or the 'IOlume of enolosed space of an 
exisf.ing building. and ls struotu.r:allv attached to the 01<iSting building bv connections that are required for 
transmitting 'IDrtioal or horizontal .toads betv,'fJen the addition and the- existing structu.re. 

ALTERAT.'OA' means anv change within or to an exfsting building. which dees not increase and mav 
decrease the floor or roof area or the 'lolume of enofosed spaoe. 
SSE C RESPONSE ACCELERATION PARAMETliRS are the parameters (S~-and-SX4- taken from 5 
peroent l50 vear maximl:lfTI direotlon spectml response aooele.r:ation cun'fJs or bv a Site Specific 
Response Spectrum developed in accordance with Section 3417.5. Values for BSE C need not be 
greater than those for BSE 2. 
BSe R RESPONSE ACCELERATION PARAMETERS are the parameters ($¥£-and-St!rl) taken frdm 20 
percent 150 vear maximum direction spectral response aooeleration cur.'fJs or by a Sito Specifio 
Response SpectrUff/ de'l<Jl-oped in accordance with Section 3417. 5. Values for BSE R need not be 
greater than those for BSE 1. 

BUILD.WG OF.CJCIAL is that fndMdual withiR the agencv or organization charged vllth responsibility for 
compliance with the requirements of this code. For some agencies this person is termed the "enforoement 
agent." 

DESIGN is the procedure that includes botfJ the e'la!uation and retrofit design of an o-xisting compooent 
element or structural system. and design of a new component element or structtJra! S'/Stem. · 

EN-FORCEMENTAGEA'CY (Authorifi' Ha•1ing .Jurisdietion m ASCE 411 is tfJe agencv or orqan.izat!on 
charaed with responsibiHtv for agencv or organization COfflplianoe with tfJe requirements of this code. 

METHOD A refers te tfJe procedures prescribed in Section 3420. 

METHOD B refers to the prooedu-res a.'Jowedin Section 3421. 

MOD/Fl.CA TJONS. For this chapter. modlfioatiOR is taken to .include repairs to structures tfJat haw; been 
damaged. 

A' A A' B. N c. A' IJ, A' E are seismic nonstructura! oompooent performance measures as defined in 
ASCE 41. l\1 A oorrespoods to tfJe higfJest performance !eve.~ and ND tfJe lowest 'llhHe .".1 Eis not 
con&idered. 

PEER REVJEWrefers to the procedures contained in SectiOR 3422. 
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REPAIR as used in this ohaetor me.ans tho design and oonstruetlon work l:IRdertaken to restore or 
ermanoe the sthlGtYral and noostmotl:Jtal load res.isfiRg svstem eartiolpating in the lateral response and 
stabiHtv of a stn .. <owre that has experlenoed damage from earthquakes or other destruoti'IO e'lents. 

S 1. S 2. S 3, S 4. S 5. S 6 are seism!o st.'1::1otural porformanoo measures as defined in ASCE 41. § 1 
oorrewoods to tho hig/:Jest performanoe le'lel, and S 5 the low.est while S 6 ts not oonsldered. 

SPECIFIC PROCEDURES are the prooedl:lres !Jstod ta Seetion 3419.1.1. 

STRUCTURAL REPAIRS are any ohanges affeot!ng oxtsting or requlr.ing new struotura! oomponents 
primarily intended to oorreot the effoots of damage, detorloratlon or impending or aotual fa1htre, regarcU.ess 
ofoauso. 

TABLE 3417.fi SEISMIC PERFORMAA'CE REQUIREMENTS BY BUILDING REGULATORY 
AUTHORITYAND RISK CATEGORY. ALL BUILDINGS A10T REGULATED BYDSA ARE 

I ~. ---. . . • . 4SS'GA'EIJ 4S "STATE OWl'ED " 
PERFORMANCE CRlr:ERIA 

BulldiR'il. R~ulateFV AuthaR-f;\~ Risk Cate'il.9.:/. Le,le/.1 Level.2 
...,,__,__ A· - ·- - _, I, ff. tu BSER, S 3, fl.If) BSEG, s 6, t'l.' e 
C'ii-i- r.. -- - _, ./-ll BSER, s 2, JV 8 BSEG, s 4, l\I G - .. 
n: .. :_, __ ~F.t.r..- ,..., .1. JI .. , L n .. r..t:- .. l BSE '/-, S 31,tlJ G BSE2,S 6, Ale 
n: .. . --" ,.,,_ . .J.- JI .. " _, n, .L,. ll, Uf BSE 1, S 2, NG EJSE 2, S 4, N f) 

C)/vfsf on of the Sta to Arohitoot Pub!iG sohools .p/. BSE 1, S 2, ,'\l G EJSe2, S 4J\I G 
ivision of the State A,t:ohitoot Gommunity. oollefl.lf!. l, !.', !U EJSE R, S 3, ,6UJ BSe2, S 6, f\I e 

ln;,.:_·_M -Z.1.£.- Cini- A ' r-~~- ·~'L. ./-ll EJSER, S 2, NB EJSE2, S 4,NG ~ ... _ - .. ~ , .. " 

4' ASGE 41 pro·1.ides aooeptanoe oriteria {e.g. m, rotation) for fmmedfato OoolJli>ano'{ (81), Life 
Safetv (§3), and Collapse Prevention @5), and seeo.ifies that •taiues for S 2 and S 4 are to be 
determined b•t !nteroo!ntion between the adfaoent performanoe .'eWJI 'la,iues. 

The reqiJ.lred method of fntorpokltlon !s as foHows: 

.Cor Je•le! S 2, the aooeptanoe value is ::t:t~ of the sum oi the tabl:J!atod va/IJe for !mmedfate 
Oooupano•1 00 !eve.I) and tw!oe the tabulated 'laJue for the Life Safety (LS le•1a9. 

For.le'lel S 4, the aooeptanoe •ta,'t:Je is one half the sl:lffl of the •1ahte for the LS !.evai and the 
vg/cJe for the Collapse Prevention (CPJ level. 

For nonstruoturai oomponents, N A ooFresponds to the 10 le•10l, N G to the LS le'leli and N f) 

to the Hazards Reduoed (HR le•1el). 

Fer evaluation erooedures. lV g shaH be the same as for N A. ll'lhere numerical willies are 
1JSed, the •ta,l.l:Jes for N B are ORe haJf the sum of the appropriate lO and LS •1ahtes. Where lO 
or GP values are not ui'1en bvASGE 41, then the LS •1a,'t:Jes are permitted to be substituted. 

2. fJu#dfngs e•1al11ated and retrofitted to meet the requirements for a new bu-Ndtng, Ghaptor 16, P.art 
2, Title 24, !n aooordanoe with the woeptfOR in Seetion 3419.1, are deemed to meet the seismic 
performanoe req1:1k"ements ofthfs seotton. 
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SECTION 3419 
SEISMIC CRITERIA SELECTION FOR EX!ST!A'G BU!LIJINGS 

3419.1 Basis for evaf.uatioR aRd design. Thfs section determines what technlcal approach is to be used 
for the seismic e'la!tiation and design for exfsting bulldlngs. For those buildings or portions of buildings for 
which Section 3417requkvs action. the procedures andJfmftations forthe e•1aluation ofoxistiRg buildings 
and design of retrofit systems and/or repair thereof shall be implemented in accordance w.il:h this section. 

One of the foJlowing approaches must be used: 

1. Method A of Section 3420; 

2. Method B of Section 3421. with independent review of a poor tcJ'liewer as required in Section 3422: 
. f3f 

3. For state owned buildings on.1'1. the use of one of the specific procedures listed in Section 3419.1.1. 

11'/hen Method B is chosen it must be appro'lod bv the bullding official and. where appncable. bv tho peer 
re•llov10r. AH referenced standards in ASCE 41 sha!f be replaced by referenced standards listed in 
Qhapter 35 of this code. 

EXGeptions: 
4.. Reser1edfor.88:C 

-2.- fDSA SS & DSA SSICCl For pub!.io schools and comm1:JRit;' colff:Jges constructed to the 
requk-ements of California Buf.ldlng Code. 2007 or later edition. that eode is permitted to be 
i:JSod Jn place of those specified in Section 3419.1 provided the building eompNes with 
Seismic Design Categow D or higher. 

3419.1.1 SpeGifie praeedures. For state owned buildings, the following specitio procedures taken 
from the f.ntemationa! Existing Building Gode OEBC) Appendix A mav be 1JSed without peer review. 
for their respective t'lfJes of constrnction to eompty with the seismie performance requirements for 
Risk Categorv t. l! or t!.' buHdings: 

1. Sefsmie Strengthening Prov.isfons for Unreinforced Masonrv Bearing Wal! Buildings (Chapter 
A1 of tho IEBC). 

2. Prescripti•te Provisions for Selsm.io Strengthening of Crippf.e Walls and Si!l Plate Anchorage of 
Light Wood Frame. Residential Buildings (Q.RapterA3 of the IEBC). 

3. Earthquake Hazard Reduction m Existing Reinforced Concrete and Reinforced MasonPl Wall 
Bu#d.ings with Flexible D.iapl:iraqms (ChapterA2 of the IEBC). 

3419.1.2 When a design protect is begun under Method B the selection of the poor reviewer .is 
subleot to tho appro'lal of the building official. Following appro·1al bv the peer reviewer. the soismfo 
criteria for tho protect and the planned evatuatfon pro•Aslons m1JSt be appro•1ed bv the bmlding offioia!. 
The approved sei.smio criteria and e•1aluation provisions shall app.'v. Upon appro•1al of the building 
official these ar& permitted to be modffied. 

3419.1.3 For state owned and eomm1:JRltv co!!ege buildings. where 1:JRroinforced masomy fs not 
bearing, it ma;' be used onf'l to res-.ist applied lateral f.eads. 11'/here unrolnforced masonPl walls are 
part of the structure they must be assessed for stabi!lty under the app!!eable nonstrnctura! evaluation 
proeodur~. 
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3419.1.4 PubliG sGhools. Per public sghoo!s. 1:Jnroinforced masonPI shall rmt be 1:Jsed to resist in 
plane or ol:Jt of plane seismic foroos or sl:lfJerimposed gra'lltv loads. 

3419.1.fi Pub/iG sGhoo!s. For pl:Jblic sehools of HQht frame constmetion. horizontal diaphragms and 
•1-ertfoal shear walls shall consist of either diagonal !umber sheathing or structl:Jra! panel sheathing . 

. Braced horizontal diaphragms mav be aeoepta/:J/o 1tlhon approYed B'f DSA. Straight .'w:R/:Jer sheathing 
may be f;f8ed iR oombinatioR IA.4th diagORal or st.cuotl:Jr:af paRe! sheathing as diaphraqms or shear 
waUs. Let in bracing. plaster (sfl:Jeco). hollow c.'av tile. gypsum wallboard and partiel.e/:Joard sheathing 
shaH not be assumed to resist seismic forces. 

3419.2 Existing G&RE#tloR§. The &xistine ooRditien aRd prooerties of tho entire strucfyre ml:Jsf be 
determi11od and decume11ted B'l thoroE:Jflh inwootlon of the str.Jetf:Jfe and site. review of a!.' available 
re.lated construction decE:Jments. review of qootechnioal and eng.1RoeriFJg goo!oWc report& and 
performance ofnecossarv testing and fn'lesttgatfor:l. V'lhore sam@los from the existing structure are taken 
or in sftl:J tests are performed. the'{ shall be selected and interoroted .<n a statfstfcalfv appropriate manner 
to onsE:Jre that tho properties determ!nod and E:Jsod in the eva.l.f:Jation or design are representative of the 

1! condft!ons and structural circumstances .'h'@ly te be encol:lfJterod in the structw·e ·as a whole. Adfaoent 
strnctures or site features that may a#ect tho retrofit des.Jqn shall be iqentlfied. 

; Tho entire load path of the se!smic force resisting svstem shaU be determined. de01:Jmented and 
eval.LJated. The load sath includes all tho norizontal and 'lertfeat elements participating .w the structural 
res1JOnse: such as diaphragms, dfophragfn chords. diaphragm oolfeotors. vortfoa! elements sYch as walls 
frames. braces: foundations and the connections between the components and elements of the toad path. 
Repaired or retrofitted elements and tho standards under wh.ich tho work was constr1:Joted shall bq 
identified. 

Data collection in aocotdanoe with ASCE 41 Section 2. 2 shall meet tho fellowing minimum lcJ'lo!s: 

1. For state owned bu!Jdlnos. t/:Jo reqf:Jirements shal! be mot following the data oollec#on requirements 
ofASCE 41. Seotion 2.2. 

2. r=or pubNc schools and commYnitv oottego b1:Jlldings sonstr .. :.cted in conformance with the Fie!d Act; 
the 11Us1:Ja!" lov.e/ as defined in ASCE 41. Sect.ioR 2.2. 6.2. 

3. For pybflo schools and commun.'tv oo!!oge buHdings not constructed in cenformanoe with the Field 
Act; the "Comprehensi'1-0" ,l.ovel as defined in ASC6 41; Section 2.2. 6.3. 

Concrete material requirements and testing for pl:JbNc schoG.' and comml:lfJity co.~l.ogo /:Jui/dings shaH also 
comply wfth Seetions 1914A and 1913.5, ,cespootive!'I. 

Qualified test cfgta from tho or.ig{na! constF1:Jstion ma·1 be accepted, in part or in whole. by the enforcement 
aooncv te fld.lfi!l the data co!.l.oction roqufomonts. 

EXGeptioRs: 

1. The nlJfflberofsamµles for data eo!leotlon mav be adiE:JSted with apprrwa! of tho enforcement 
agencv when it has /:Jeen determined that adequate information has beOR obtained or 
additional information is roqut,ced. 

2. Welded steel momor# frame oonneot.iofls of bf:Jildings that mav hm1e experienoed potootfol!v 
damaefng aroYnd motions shall be inspected in aooordanoe with Chapters 3 and 4, t=EMA 
352. Recommended Post Earthql:lako fal8,l.f:Jation and Repa,\r Cr#or.ia for IA£eklod Moment 
Frame Construction for Seismic Applications Mu'•1 WOO). 

V'lhe.ce original bu!ld.1Rg p!ans and specifications are not aYaHablo. "as built" plu.ns shall be prepared that 
depiet the exist.wg •1-ertjgal and lateral stn1otu'"al systems. DKtorior elements. fo1:Jndations and nORstruotura! 
svstems ln stJ#ioient cleta,i,1 to oompJete the design. · 
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Data collection shaH be directed and obser1ed b'l the prolect structural engineer or design professional in 
f7harge of the desig-n. 

3419.3 Site geology and so# charaGter!stiGS. Soi! profile shall be assigned in accordance with tho 
requirements of Chapter 18. 

3419. 4 Risk categories. For purposes of earthquake resistant design. each strt1cturo shall be placed in 
one of the risk categories Jn accordance •.vith the requirements of this code. 

3419.5 Configuration requirements. Euch structure s/:Ja!l be deskmated structuraHv regular or lrregular 
in accordance wlth the requirements of ASCE 41. Sections 2. 4.1.1.1. to 2. 4.1.1. 4. 

3419.6 GeRera/ se.(eGtioR of the desigR method. The reooirements of Method B (Section 3421) may be 
used for anv existing bu.ikJ.ing. · 

3419. 7 Preseriptive seleetion of the design method. The requ#11ments of Method A (Section 3420) or 
the speoffic procedures for applicable building tvpes gi•10n fn Section 3419.1.1 are permitted to be used 
except 1:JF1der the following condftlons. where the requirements of Method B (Section 3421) must be used. 

3419.7.1 V11hen tho bufkJ!ng contafns prostressed or post tensioned structural components (beams. 
c0itumns. walls or slabs) or contains precast struotl:lral components (beams, columns. wa!/s or flooring 
systems). · 

3419.7.2 When tho building is classified as irregular in 110rtioa! or horizontal pkm b•1 applfcatfon of 
ASCEISE.' 7 Sectlon 12.3 andtorASCE 41. Sections 2.4.1.1.1tO2.4.1.1. 4. unless the irreffl!laritvis 
demonstrated not to affect tho seismic performance of the buhlding. 

Exception: .If tho retrofit design removes tho configurational attributes that caused tho building to 
be classified as irregular. then SoctfoR 3419. 7. 2 does not apply and Method A mav be used. 

3419.7.3 For any building that is assfgnod to Rfsk Catogori Pl. 

3419.7.4 Foranv buHdlng using undefined orhvbrkl structural s'(Stems. 

3419.7.5 When seismic is0ilation or energy dissipation systems are used in tho retrofit or repair. either; 
as part of tho existing structure or as part of the modifications. 

3419.7.6 When the height of tho structure exceeds 240 feet (73 152 mm). 

3419.B Stre11gth requirements. All components of the !atora.' force resisting s•ISfem must have the 
strength to meet tho acceptance criteria prescr!bed in ASCE 41. Chapter 3. or as prescribed fn the 
applieabl-0 Apponefx A chapter of the lEBC .ifa specific prooodure Jn Section 3419.1.1 is used. Anv 
component not ha•Ang this strength s/:Jall have its capacity increased bv moeifvlng or supplementing !ts 
strength so that it exceeds the demand, or tho demand is reduced to less than the exfstlng strength b•1 
making other modifications to the str.1otural system. 

ExceptioR: A component's strength is permitted to be less than that required bv tho specified seismic 
lead combfnations if ft can be demonstrated that the associated reduction in sei8m.ic performance of 
tho component or its removal due to tho faf.'ure does not result in a structural svstem that does not 
complv with tho required performance obieotives of Section 3417. If thfs exception is ta.'fen for a 
component, then it cannot be considered part of tho primarv lateral load resisting svstom. 

3419.9 NoRstmctural componeRt requirements. Where the nonstructural performance levo/s required 
bv Section 3417, Table 3417.5 are N [) orhfqher. mechanical. electrical and plumbing components s/:Ja!l 
comply with the pro~'isions ofASCE 41. Chapter 11. Section 11.2. . 
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ExGeptioR: Modifications to the procedures and criteria may be made sll/Jiect to apprmta! b•t the 
bu.i/ding o#icla.~ and concurrence of the poor reviewer if app!icab!-0. AH reports and oorroseondenoe 
sha.'! also be f.ortlaffied to the btJ.ifdlng o#icla!. 

3419.10 Structural ob&ervatioR, testmg aRd iRspeGtioR. Struotllra!. gootechnioal and construction 
obsoP1atlon. testing and inspection as used in this seotlon sha!I mean mee#ng the requirements of 
Chapter 17; vllth a. minimum aHowab,'e .'eve! of inv-estigation corresponding to sefsmic design oategorv 
(SDC) D. At a m!n.wwm the project site w#l be visited bv tho responsi/J!o deskTfl professienal to obso."10 
existing conditions and to review tho construction v,rork f.or general oomp!ianoo w-ith appro'l<~d plans. · 
speo!fications and app!ioab.'e structtJral reg1::1.l.ations .. Such ·Asits sf:la!! oootJr at significant construction 
stages and at the comp.'etion of tho struotllral retrofit. Structural o/Jsep1atfon shaH be pro'lided for a!/ 
structl::l."es. Tho plan fer testing and fnspeotion sf:lal! be sll/Jmitted to the builcJing·official forre·1iev,i and 
apprmtal with the app.'foation fer permit. 

Additional requirements: Per plJIJHo schools and oommunitv colleges. construction material testing 
inspection and obse,rvatien during oonstruotion sf:lall also comply with Section 4 333. Part 1. Tit.'e 24. 

3419.10.1 The registered deskln professional; or their designeo. responsible f.or tho structl::l.ra! design 
sf:laH be rota!nod te perform struot1::1.•=al obsOPl-8.tion and indepondentlv report to tho owner of 
observations and findings as they relate te adherence to tho permitted plans and geed workmanship. 

3419.10.2 At the conclusion of construction. the struct1::1."a/ obsoPle.t sf:lalf submft to the enforcement 
agono•1 and the owner a final written statement that the requh":ed &ite •tisits ha•1e been made. that the 

. work; te the best of tho struotllra.' observers knowledge and beliot ls or is not in general oonf.ormitv to 
the appro•10d p.l.ans and that the obsened structural defiGieno!es ha•,ce been rese!v-ed andlor listing 
those that; to the best of the structural observers know!-0dgo and boUet ha•10 not been satisfactorily 
corrected. 

3419.10.2.1 Tho requirement for struot1::1.ral observation sha.'I be noted and prominenttv di§f].l.a'/od 
on the front sheet of the appro•10d p.l.ans and inooroorated into the general notes on the appro•1ed 
ft}fil!§:. 

3419.10.2.2 PreGonstruction meetmq. A preconstruction mooting ls mandatorv for all prefects 
which require struotura! obsoP1ation. Tho meeting shaH include. but is not Um#od to. the 
registered de&ifi.R professlona.1. struct1::1.raf o/Jsorv:or. general constructor. affected soocontractors. 
tho proi-Oct fnspeotor and a representative of tho onforoomont agency (designated alternates mav 
atteRd if appro'led by the structtJral obsoP10rJ. The str..:otllra! obsoPlor shall sohodu.'e and 
coordinate this meeting. The purpose of the mooting is to identifv and c,l.arif't' all esseRtia! 
structural components and coRneotions that affect tho lateral and •10rtioa.' toad S'/stems and to 
re•Jfow scheduURg of tho roqufrod observations for the proloct's struotufa! s•1stem retrofit. 

3419.11 Temporan' actions. When oompatlble with the building use. and the time phasing for both use 
. and tho retrofit program. temporaPt sf:lor.ing or other struqt1::1.'al support fs permitted to be con&idored. 
Temporarv braoing. shoring and prevention of fatf.ing hazards are permitted to be used te qua.'ffv for 
Exception 1 in Section 3419.12 that allows inadequate oapabffitv in some exfsting component& as long as 
the required porf-Ormanco 10•10/s given fn Section 3417 oan be pro•1Jded bv tho permanent structure. Tho 
conslderation for such temporarv actions sf:lall be noted in the design deoumonts. 

3419.12 Vo/.untar1 modifiGatisns te the lateral foroe resistiRq system. ~/hero modifications of 
existing structura.1 components and additions of now structural components are .initiated for the purpose of 
lmpr<Yling tho !ate.ral force resisting strength or stiffness of an existing struoturo and the•t are not req1::1.ired 
by other sections of this code, then the'{ are permitted to be de&WRod te moot an approved solsmio 
performance crlteria prov.idod that an engineering analvsis is soomitted that follows: 

1. Tho oapacJtv of axfsting strucwia.' oomsenents roq1:1Jrod to re&ist forces is not reduced; unfess it 
can be demonstrated that reduced oapaoitv moots the requirements of Section 3419. 8. 
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2. The lateral loading to or strength requ-frement of ex.isting strucwral components is not increased 
bevond their capacitv. 

3. New structural components are detailed and connected to the ex.is#ng structural components as 
required b'( this code for nevl constF1Jction. 

4. New or relocated nonstruotura! components are detai/.ed and connected to existing or new 
struotura! components as required bv this oode for new construction. 

5. / 1, dangerous condition is not created. 

3419.12.1 State ov1Red buik:#ngs. 'lo!11ntar1 modifications to lateral foroe resisting svstems 
conducted in accordance with Appendix A of the JEBC and the referenced standards of th.is code 
shall be permitted. 

3419.12.1.1 Desioo doGuments. V'lhen Seot.~n 3419.12 .is the bas.is for structural modifications, 
the approved design documents must o/eaFlv state the scope of the seismic modifications and the 
accepted oriterfa for the de&ign. The approved desfgn decuments must o/ear!y have the phrase 
"Tho seismic roquir-0ments of Chapter 34 for existing buildings ha'IO not been oheokod to 
determine if these struoturaf modifioations meet CBC requlrements: the modifications proposed 
are to a different seism,ic performance stanqard than would be required in Section 3419 ftthev 
were not 'IO/untarv as aJ.l.ewod !n Sootion 3419.12." 
3419.12.2 Publi6 sGhoels aRd Gommunity Gol/gges. When Seotfon 3419.12 is the basis fer 
structural modifioations, the appm•10d dosif!R deoumonts mE:Jst oJeaFlv indicate the scope of 
modificat.~ns and the acceptance criteria for the desif!R. 

SECTl-OA' 3420 
METHOD A 

3420.1 General. The retrofit design shal! emp.1ov tho Linear Static or Linear D•1namic Precodures of 
ASCE 41. Section 3.3.1or3.3.2, and comp!v 'IAth tho app.'!oable general requirements ofASCE 41. 
Chapters 2 and 3. The earthquake hazard love/ and performance Jave! gi•,ron specified iR Section 3417. 5 
for the bu#ding's risk categor1 shall be used. Structures shall be designed for selsmic forces coming from 
am' horizontal direction. 

ExGeption: Tho ASCE 41 &.mplitiecf Rohab#!tation Method of Chapter 10 ma'( be used if the Levo/ 1 
selsmic performance lo vol .is S 3 or lower the building's structural svstem .is one of tho primaN 
building tvf}es described in ASCE 41. Table 10 2, and ASCE 41, Tabte 10 1 permits it use for the 
buitding hoktht. 

SECTION 3421 
METHODS 

3421.1 The 9*.isting or retrefitted struotl:lre shall be demonstrated to have the capabillty to sustain the 
deformation response due to tho speoifiod earthquake ground motions and meet tho se.ismto performance 
requirements of Section 3417. The registered design profes&ional sha.'! mrYiide an evaluation of the 
response of the existing strl:lcture in .its modified configuration and condition to tho ground motions 
specified. lf the bl:lilding's seismic performance fs eva.'tlatod as sat.isfactor'l and the peer reviov10rfs.J and 
the enforcement agency concl:lrs, then no fUrthor structural modifioatlons of the late.rat toad resisting 
system are requked. 

Jlllhen tho evaluation .indicates tho byffdlng dees not meet tho requked performance levels gi•;.en in Table 
3417.5 for tho risk categow. then.a retrofit andlorrepak design shall be prepared that provides a structure 
that meets these performance obioctlves and reflects the appropriate consideration of B*isttng conditions. 
Any approach to analysis and desfqn !s permitted to be used, prcwtded that tho approach shaH be.rational; 
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shaH be consistent with the established srinoipa!s of mechanios and shall use the known performance 
characteristics of materials and assemblages under rever&ing loads tvpfoal of se'lere earthquake gr:ounq 

. motions. 

ExeeptioR: F!Jfther consideration of the structure's seismic performance mav be wai'led by the 
enforcement agency ff both the registered design professional and peer reviev!Br(s) · oano.l.ude that the 
structural s~1stem oan be expected te perform at least as we!.' as required by the prc>'!.'-s!ens of this 

. section vllthout completfnd an analV&is of the stFuoture's oomp!kmce w.ith these reooirements. A 
deta#ed roport shall be submitted to the rassonsible bu#ding official that prasents the roasons and 
basis f.or this oonolusion. This report shall be prapared bv the registered deSiflR professional. Tho 
peer nnfewer(s) shall concur in this cono!-1Jsion and affirm to it .in writ.ing. The building o#ioial shall 
elther appro·10 th!8 decision or requ.~re oomplotion of the fndioatod woFk specified in th.io section prior 
to appro•1a!. 

3421.2 The approach. mode.'8. analysis prooedures. assumpf.ions on material and system beha~'ior and 
oonc,1.tJsions §hall be peer re'liewed in accordance with the reql:Jfrements of Section 3422 and .accepted b;r 

··the pee"' r:e"ie"1f;r(s) ·:/ r• v n 1 • 

Exeepti£ms: 

1. The enforoement ageno•1 mav perform the work of peer raview when qualified staff f8 ava#ablo 
w.ithin the ilHf.sdiotion. 

2. The enf.oroement agencv mav mod,ifv or wahr.e the mqul.rements for peer review when 
appropriate. 

3421.2.1 The approach U8ed in the development of the desiflR sha.'l be aooeptable te the peer 
re•Aewer and the enforoement agenov and shall be the same method as used in the evaluation of tho 
bul!ding. App.roaches that a.re speoifica!!y taHorod to the t'{se ofbullding. constFIJGtion materials and 
specific building oharaotoristios may be used. ff they a.re aooeptable to the independent peer reY!ev.r.er. 
The use ofPl/ethodA aHov.r.ed prooedures mav also be used under Method B. 

3421.2.2 Anv method of ana!'fS,io ma•1 be used, subiect to acceptanoe b•1 the peer m'lie•11Br(s) and the 
building o#icial. Tl:ie genera! .requirements given in ASCE 41. Chapter 2. shat! be oomplfed With 
unless exoeptlons are acoepted b•1 the peer reviev1B.1sJ and building official. Use of other than ASCE 
41 procech:ms fn ,nlfethod B .requires bu#ding official conour.renoe beforo implementation. 

3421.2.3 Prior to implementation. the procedures. methods. materia! assumptions and 
aooeptanoe!reiection criteria pmposed b'/ the registered desfgn profeS&ional wilt be peer ravie11.10d as 
provided in Seotion 3422. Where nonlinear prooedu.res are used. prior to anv analvsfs, the 
roprasentation of the seismfo ground motion shall be Fev.iev!Bd anfi approved b'/ the peer reviov.r.er(s) 
and the building o#iof al. 

3421.2.4 The oonolusions and design deoisions shall be .ro·l.iewed and acoepted bv the peer 
ro•Aev.r.er(s) and the buHd.ing offloial. 

SECTION 3422 
PEER R£VIEWBEQUIREMENTS 

3422.1 GeRernt. !-ndependent peer Feview is an obleotive. technical .review bv know!edgeab!e reviewer(s) 
o:xperienced in the structural design. ana!vsis and performance .iosues ,in•1olved. The rov.iewer(s) shall 
m<amine the available informatlon on the oonfiition of the b11Ndf-ng, the basic eng.ineer!ng oonoepts 
emploved and the .recommendations for actlon. 

3422.3 QuaHfieatioRs aRd terms of empkJymrmt. The .re•1.iewet(s) shaH be ',independent fFom the fieslgn 
and oonstP.Jction team. 
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3422.3.1 The reviewer(s) shall haYe RO other iR 11-0JvemoRt in tho proiect before. df;Jring or after the 
review. exoopt in a review capacitv. 

3422.3.2 Tho te\'iow-er(s) shall be selected and paid bv the owner and shall ha\te techRioal expertise 
in tho evaJuatfen and retrofit of bf;Jfldtngs sim#ar to the one being rtwfewod; as determined bv the 
onforoement agonoy. 

3422.3.3 T/:Je reviewer (or in tho oaso of review teams, the chair) shall be a Ca!ffom!a Nconsod 
stmotwal engineer vlho is familiar with the technioa! i-ssf;Jes aRd regulations governing the work to be 
reviewed. 

Exseption: Other !Rdividuals with acceptable qf;Ja/ifioations and onporienco mav be a poor 
rovfev1-0r(s) with tho approval of tho building offioial. 

3422.3. 4 Tho reviewer shall sol·1-0 through oompletion of tho projoot and shal.' not be terminated 
exceot for fai/Yre to perform tho df:Jfies spoolfied herein. Sych termination shall be in writing with 
oopios tq tho onforoomont agonov. owner and tho registered design professional. When a rev.¥J1Aler is 
terminated or resigns, a qualified rep.laooment sha!! be appointed wifhjn 10 v1-0rkfng da'IB. and tho 
re•.rfow-er sha!/ sf;Jbmit oopios of all reports. notes and oorrespondonoe to tho responsible bu#ding 
of'fioia!, tho owner aRd tho registered design professiona.I Vilthin 10 working days of such termination. 

3422.3.5 The peer re·1.¥Jw-er shall ha'lO aooess iR a timely manRor to aH docu-ments. matoriaJs and 
iRformation doomed nooossaw by tho poor reviewer to complete tho peer review. 

3422.4 Ssope of review. Review actMt.¥Js shalt include. where appropriate, available ooRstruotfon 
documoRts. des!gn oriteria and repres0Rtati•10 observations of tho conditioR of the strucwro. all inspeotion 
aRd testing reports. Including methods of sampling, aRal•A!oa! models aRd aRalvses prepared b'( tho 
registered design professfena! and consul-tants. and the retrofit or repair design. Review shall !no.ludo 
ooRsidoratton of tho proposed design approach. methods, materials. dotaUs aRd oonstruotabl!itv. Changes 
observed c/tJring construotion that a#eot the so.'smio resisting S'IStem shaJ! GO reported to tho rev.iower in 
writing for re•1iow and rooommondation. 

3422.5 Reports. Tho reviower(s) sha# prepare a written report to tho owner and Gu#ding o#iofa! that 
co110rs all aspeots of tho ro 11iow performed, ino!udfng cono/f;Jsions reached GV tho rov!oworfs). Reports 
sha.'I be issued after tho sohomatic phase. during design dow;Jopmont; and at the oomp.ietion of · 
oonstruotion dOcuments but prior to suhmitta! of the proiect p.'aRs to the onforoomont agonov for plan 
rcJ'liow. Vl/f10R acooptaGJe to tho bui.lding o#ioia.S the requiromoRt for a report during a spooific phase of 
tho protect do'lelopmont may Go V'lalvocf. 

Such reports should ino/f;Jdo, at tho min!mu-m. statements of tho following: 

1. Soopo of oRginoering design peer re 11iow with #mitatJons defined. 

2. The staws of tho proloot doou-ments at each r<niow stage. 

3. Ahh'itv of solootod materials and framlRg svstems to moot performaRoe oriteria w#h gi'lon Joads and 
eon figuration. 

4. Degree of stmctural svstem redundancy and the deformation oompatlbtlftv among struowral aRd 
Ronstrucrural components. 

5. Basic oonstructaG.Wtv of tho retrofit or repair system. 

6. Other reoommoRdations that 111-0uld be appropriate to tho SPooifio proiect. 

7. Presohtatlon of tho oonc!us-ioRs of the re11iewer kientifv!ng aRy areas that need ff;Jrther ro11iow, 
Investigation andtor olarifioation. 

8. Rooommondations. 
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Tho last report prepared prior to s1:1bmfttal of permit dooomeRts to tho oRforoemoRt aaeRG'l shalt 
,ifqo!Hde a statement iRdioating that the des,lfln is in ooRformaRoe with the appro•10d evafl:/ation and 
design oriteria 

3422.6 Resprmse aRd reso/.utloRs. The registered deskm professional shall re'liew the report from the 
re•Aewer(s) and shat! de•10.l.op oorreoti'IO aotions aRd .r:esponses as appropriate. Changes obserlOd d1:1ring 
00Rstr1:1otion that affeot the seismio resist,yqg svstem shalt be reported to the reviewer iR wrfting for .r:e·Aew 
and reoommendations. AH resorts .• r:esponses and reso.l.tltions prepared p1:1rs1:1ant to this seotion shall be 
sl:lbmftted to the responsible enfomement agenov and the owner along wlth other p!ans. speoffioations 
and oalw!atlons req1:1ked. If the revievl€Jr resigns or ts terminated prior to oompletion of tho preieof; then 
the .r:e'liev.'f3r shall sl:lbmit oopfes of all reports, notes aRd oorrespondenoe to the responsible b1:1lld,ifqg 
o#iof-a!, the owner and the registered design professional vifthfR 10 working dav-s of s1:1oh torm!Ration. 

3422.7 Reso/.utioR of GORfllets. When the oono.l.tlsfons and rooommeRdatfons of the peer re•,rJevlfJr · 
ooRflfot with the registe.r:ed desigR profossfonal's proposed design, the enforoement ageRG'l sha.'! make 
tho final determination of the ,r:eq1:1irement for the design. 

SECTION 3423 
ADDITIONAL REQUIREMENTS FOR PUBLIC 

SCHOOLS AND COMMUNITY COLLEGES 

The req1:1irements of Seotion 3423 appJV on!v to p1:1b.'io sohoo/s l:IRder the i1:1risdiotion of the Df'AskJn of tho 
State Arohiteot Str1:1otl:Jral Safotv fDSA SS. ,r:efor to Seot,'on 1. 9. 2.1) and oomm1:1nitv ool!-eges l:IRder the 
jurisdiotion of the Div.lsion of the State Aroh,ifeot Str1:1ot1:1ral Safotv!Comm1:1Rftv Cot!eges CDSA SS/CC). 
Reforto Seo#on 1.9.2.2. 

3423.1 EvaluatioR aRd desioo eriteria report. Dl:lring the sohematJa phase of the prefect, the owner or 
tho reg.lste.r:ed des.lfln professional ,ifq ohame of the deskm shall propa.r:e and s.lfln an Evafl:/atfon and 
Dos.ign Criter!a Report in aooordanoe wfth Part 1. Title 24. C: C. R.. Seotlon 4 306 or 4 307(a). The report 
sha!J be s1:1bmitted to the DSA for .r:e·Aew aRd approval prior to prooeediRg with design de•10lopment of the 
rohab#ltat.'on. 

The E'-B!l:lation and Des,lflR Criteria Report shall: 

1. ldentiti,' the b1:1llding(s) str1:1ot1:1tal and nonstroot1:1ra! s•1stems. potential defio.'enoies ,ifq tho elements 
or svstems and the proposed method for .r:etrofit. 

2. !dentifv geo.l.ogioa! and site related hatards. 

3. Propose the methodo.l.oQ'l for eva!l:latlon and retrofit des.iqn. 

4. Propose the oomp!ete program for data oo#eot.'on @eotfon 3419.2). 

5 .. 1no.ll:Jde exisf,ifqg or "as bl:/f!t" bl:/flding plans. reports and assoo.'ated doo1:1ments of the mclsting 
oonstruotion. 

3423.2 Rehabilitatlon in•10/viRQ oR.ty portioRs of struetures. V'lhere on!v a port.'on(s) of a stmoture is to 
be .r:ehabif..itatod the p1:1blio sohool or oomm1:1nitv oo.'lege portion of the str1:1ot1:1ro shall: 

1. Be se.lsmiaa.W separated from the 1:1n.r:ehabiHtated portion !n aooordanoe with Chapter 16 of P-art 2. 
Tit.l.o 24. or the entire str1:1ofu..r:e shall be rohab!Htatod jn aooordanoe \Mith this Seotion. For stmotl:Jros 
in whioh the l:IRrohabiHtated portion .. is above or be.I.ow the sohool or oomm1:1nitv ooilege portion. the 
entire stmoture shaH be rehabi!!tated in aaoordanoe wlth this dfi1,1slon. 

2. Be .r:etrofitted as neoessar; to proteot the oooupafits from falUng hazards of the 1:1n.r:ehab!Htated 
portion of tho bufkJ.ifqg, and: · 
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3. Be retrofitted as necessa:y to protect roqulred ()1(itwavs being blocked bi' col!iipse or 'fal.'fng 
hazards of the unrehabH!tated portlon. 

Notation fgr FDSA SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Referense: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safetv 

Code §§16000 through 16023. 

Notation for EDS.A SS.'CCJ 
Authority: Education Code § 81053. 
Referense: Education Code§§ 81052, 81053, and 81130 through 81147. 

CHAPTER35 

REFERENCED STANDARDS 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION DSA-SS DSA-
SS/CC 

Adopt entire chapter x x 
Adopt entire chapter without 

amendments 

Adopt entire chapter with amendments 
listed below 

Adopt only those sections listed below 

Comments 

This chapter lists the standards that are referenced in various sections of this document. The standards 

are listed herein by the promulgating agency of the standard, the standard identification, the effective date 

and title, and the section or sections of this document that reference the standard. The application of the 

referenced standards shall be as specified in Section 102.4. 

[DSA-SS, DSA-SS-CC] Reference to other chapters. In addition to the code sections referenced, the 

standards listed in this chapter are applicable to the respective code sections in Chapters 16A, 17 A, 1 BA, 

19A, 21A, and 22A., and 34A. 
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AAMA American Architectural Manufacturing Association 

1827 Waldon Office Square, Suite 550 

Schaumburg, IL 60173 

Standard Referenced 

reference in code 

number Title 
\ 

section number 

... 
501.4-09 Recommended Static Test Method for Evaluating 2410.1 

Curtain Wall and Storefront Systems Subjected to 

Seismic and Wind Induced lnterstory Drifts 

501.6-09 Recommended Dynamic Test Method For 2410.1 

Det~rmining The Seismic Drift Causing Glass Fallout 

From A Wall 

ACI American Concrete Institute 

38800 Country Club Drive 

Farmington Hills, Ml 48333-9094 

Standard Referenced 

reference in code 

number Title section number 

... 
318-14 Building Code Requirements for Structural Table 1705A.2.1, 

Concrete Table 1705A.3, 

1705A.2.2.1.2, 

1810A.3.10.4, 1903A, 1904A. 

1905A, 1910A.5.4, 1909.2, 

1909.31913-A.5, 1913A.7.2, 1913.2, 

355.2-07 Qualification of Post-Installed Mechanical 

Anchors in Concrete 

355.4-11 Qualification of Post-Installed Adhesive 
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Anchors in Concrete 

Guide for the Design and Construction of 

440.2R-08 Externally Bonded FRP Systems for 

Strengthening Concrete Structures 

... 

503.7-07 
Specification for Crack Repair by Epoxy 

Injection. 

506-05 Guide to Shotcrete 

530-13 
Building Code Requirements for Masonry 

Structures 

... 

American Institute of Steel Construction 

AISC Construction One East Wacker Drive, Suite 700 

Chicago, IL 60601-2001 

Standard 

reference 

number Title 

341-10 Seismic Provisions for Structural Steel Buildings 

Prequalified Connections for Special and 

358-10 Intermediate Steel Moment Frames for Seismic 

Applications including Supplement§. No. 1 & 2 
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1908A.121910A.12, 
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2114.10, 2114.7. 2114.11, 2114.8,-

2107A.5, 2107A.6 

Referenced 

in code 

section number 

1705A.2.1, 2212.2, 2205A, 

2206A 
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360-10 Specifications for Structural Steel Buildings 

AISI American Iron and Steel Institute 

1140 Connecticut Avenue, 705 

Suite 705 

Washington. DC 20036 

Standard 

reference 

number Title 

s214,..12 North American Standard for Cold-formed Steel 

Framing-Truss Design, 2012 

ANSI American National Standards Institute 

25 West 43rd Street, Fourth Floor 

New York, NY 10036 

Standard 

reference 

number Title 

A 190.1-12 Structural Glued Laminated Timber 

APA APA- Engineered Wood Association 

7011 South 19th 

Tacoma, WA 98466 

Standard I Title 
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reference in code 

number section number 

A190.1-12 Structural Glued Laminated Timber 1705A.5.4 

ASCE/SEI American Society of Civil Engineers 

Structural Engineering Institute 

1801 Alexander Bell Drive 

Reston, VA20191-4400 

Standard Referenced 

reference in code 

number Title section number 

Building Code Requirements for Masonry 2114.10, 2114.7. 2114.11, 2114.8,-

5-13 Structures 2107A.5, 2107A.6 

... 
7-10 Minimum Design Loads for Buildings and 104.11, 2:02, 1509.7.1, 1510. 7.1. 

Other Structures including Supplement 1616.2, 1616.9, 1616.10, 1603A.2 1613A, 

No.1 1616A, 

1803.A.6, 1905A.1.21, 1913.3.8, 2114/\.1, 

2114.13, 2210A.2, 2212A.2.4, 2410.1.1, 

2410.1.2, 

... 
19- 0010 Structural Application of Steel Cables for 2208A.1, 2207.1, 2207.2 

Buildings 

... 
24--1-J 14 Flood Resistant Design and Construction 1203.4.2,1612.4, 1612A.4, 1612.5, 

1612A.5, 2702.1.7, 3001.2 

... 
41-0013 Seismic Evaluation and 1603A.2, 1616A.1.30, 

Retrofit RehabHitation of Existing 

Buildings inel1:1rJ,ing Sl::lf3fJlement t:>Je. 1 
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49- 12JJ+. Wind Tunnel Testing for Buildings and 

Other Structures 

ASTM ASTM International 

100 Barr Harbor Drive 

West Conshohocken, PA 19428-

2959 

Standard 

reference 

number Title 

. . . 

A 153/A 153M- Specification for Zinc Coating (Hot-

09 dip) on Iron and Steel Hardware 

... 
A 722/A722M- Specifications for Uncoated High-

12 strength Steel Bar for Prestressing 

Concrete 

... 
A1064-13 Standard S12.ecmcation for Carbon 

steel wire and Welded Wire 

Reinforcement, Plain and Deformed, 

for Concrete 

... 
B 695-04 (2009) Standard Specification for Coatings 

of Zinc Mechanically Deposited on 

Iron and Steel Strip for Building 

Construction 

... 

Final Express Terms 
Part 2 - 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

Page 263 of 282 

1609.1.1 

Referenced 

in code 

. section number 

2304.10.1.12304.9.1.1 

1812A.4.2 J106.2.4.2, 1811A.4 

1903A.8 

2304.10.1.12304.9.1.1 

N9vember 2, 2015 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

C90-1443 Standard Specification for Load 2105A.2 

Bearing Concrete Masonry Units 

... 
C 94/C94M- Specifications for Ready Mix 1705A.3.3.1 17-()§A.3.3 

14a43 Concrete 

... 
c 150-12 Specification for Portland Cement ~, 

1910A 4-943A, UJ:f.6. :f..2 :f.9:f.3.2 1909.2.4 

... 
C 270-14a 42a Specifications for Mortar for Unit ~2105A.3 

Masonry 

c 289 ()7 Standard Test .Metf:lod for Potontia! :f.9()3A.3, :f.9:/-3.2.3 

-411fa 1i Sifiea Reast"lity. of. tJggcefj-atos I i! 1J. .,,. ..t~ Ji ) i I 

... 
c 595-13 Specification for Blended Hydraulic :f.9()3A.6, 

Cement 1910A.1 :f.9:f.3/U, :f.9:f.3.2, 1909.2.4 

... 
c 618- Standard Specification for Coal Fly :f.9()3A.3, 1910A.1 :f.9:f.3/\.:f., :f.9:f.3.2, 1909.2.4 

12a00a Ash and Raw or Calcined Natural 

Pozzo/an for Use in Concrete 

... 
C 635/C 635M- Specification for the Manufacture, 1616.10.16, 1616A.1.21 :f.6:f.6A.:f..W 

13§. Performance, and Testing of Metal 

Suspension Systems for Acoustical 

Tile and Lay-in Panel ceilings 

Practice for Installation of Metal 1616.10.16, 1616A.1.21 :f.6:f.6A. :f..2() 
C 636/C 636M -

13.00 
Ceiling Suspension Systems for 

Acoustical Tile and Lay-in Panels 

... 
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c 780-14 Standard Test Method for 2105A.3 

Preconstruction and Construction 

Evaluation of Mortars for Plain and 
·, 

Reinforced Unit Masonrv 

... 
c 989-13 .()9 Standard Specification for Slag 1903A.5, 1903A."6, 

Cement for Use in Concrete and 1910A.11913A.1, 1913.2, 1909.2.4 

Mortars 

... 
·- c 1019-13# Test Method of Sampling and 2105A.3 2105/1..2.2.1.4, 2114.6.1, 2114-9.1 

Testing Grout 

... 
C 1157/C ASTM Standard Performance 1910A.11913A.1, 1913.2.5, 1909.2.4 

1157M-11 Specification for Hydraulic Cement 

... 

c 1240 14 11 StaREla.Cfl Speei:fiGatioo fef S#iea 1903A.6 

Fl:J.me IJ.sed ln Cementitio1:1s M.9ft1:1res 

c 1249- Standard Guide for Secondary Seal 1903A.6, 2410.1 

06a(2010) for Sealed Insulated Glass Units for 

Structural Sealant Glazing 

Applications 

... 
c 1260 07 Stahda.Cfl Test Method for PoteRtlat 1903A.6, 2410.1.1 

Alkaf.i Reaetf•Aty of Agg.regates 

~~AoFtar· /3a,r:. fv1etRod) 

... 
StaRElard Test Method for 19031'..6, 1913.2.3 

C 1293 OBb 
DetenrilnatfoR of LeRgth Change of 

Conerete D1:1e to Allroli S!Jioa 

ReaotioR 

... 
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C 1314 G7 
Test Method for Compressi•10 

St.ceR€Jth of Masom=y. l2Fisms 

... 
c 1392- Standard Guide for Evaluating 

OO(J,014-2009) Failure of Structural Sealant Glazing 

c 1394-03 Standard Guide for In-Situ Structural 

(.2012~) Silicone Glazing Evaluation 

... 
Standard Guide for Structural c 1401-14008 
Sealant Glazing 

... 
StaRdard Test Method ,for 

DetermfnfR€J the .DfJtentfa! Alkali 

C1967 OB 
Silica Reaotl'lfty of the Combinations 

of Cementlclol:JS Materials and 

Aggre€}ate (Accelerated Mortar Bar 

Methofi) 

C1586- Standard Guide for Quality 

05(2011) Assurance of Mortars 

... 

D 1586-11 Standard Test Method for Standard 

Penetration Test (SPT) and Split-

Barrel Sampling of Soils 

... 
StaRdard Test ~/lethod for 

D 3441 09 ,A//,eohanioal Cone Penetration Tests 

ef-SeiJ 

Standard Test Method for Electronic 

D 5778-12 Friction Cone and Piezocone 

Penetration Testing of Soils 

... 
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D3966-07 Standard Test Method for Piles 1810A.3.3.2 

(2013) Under Lateral Loads 

... 
E 580- 14 44-/:J Standard Practice for Installation of 1616.10.16, 1616A.1.211616A.1.20 

' 

Ceiling Suspension Systems of 

Acoustical Tile and Lay-in Panels in 

Areas Subject to Earthquake Ground 

Motions 

... 
F 606-14 Standard Test Methods for 

Determining the Mechanical 

ProQ.erlies of External/'£. and 

Internal/'£. Threaded Fasteners, 

Washers, Direct Tension Indicators, 

and Rivets 

... 

American Wood Council 

AWC 222 Catoctin SE, Suite 201 

Leesburg, VA 20175 

Standard 

reference 

number Title 

... 
\ 

ANSl/AWC NDS- National Design Specifications (NDS) for Wood 

2015 Construction with 2012 Supplement and addendum 
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American Wood Products Association 

AWPA P.O. Box 361784 

Birmingham. AL 35236-1784 

... 
USE CATEGORY SYSTEM: User Specification for 1812A.2 ... J1()9.2.2 

U1-14 Treated Wood Except Section 6, Commodity 

Specification H 

· American Welding Society 

AWS 550 N.W. LeJeune Road 

Miami, FL 33126 

Standard Referenced . 

reference in code 

number Title section number 

Structural Welding Code-Steel Table 1705A.2.1, 1705A.2.517()aA.2.2.a, 

01.1- 10 2212.6.2, 2213A.2 

Structural Welding. Code-Sheet Steel Table 1705A.2.1, 1705A.2.517()aA.2.2A.1 
01.3-08 

Structural Welding Code - Reinforcing Table 

D1 .4-11 Steel 1705A.2.1, 17tla.2.2A.2, 21()7A.a, 21()7A.4 

Structural Welding Code - Seismic 1705A.2.517()aA.2.2.a 
01.8-09 

Supplement 
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Standard for AWS Certification of 
QC1-0700 

Welding Inspectors 

Factory Mutual Global Research 

FM 
Standards Laboratories Department 

1301 Atwood Avenue, P.O. Box 7500 

Johnston, RI 02919 

Standard 

reference 

number Title 

ANSI/FM 1950-
Approval Standard for Seismic Sway Braces 

154-0 
for A1:1tomatiG Spr.'Rk!f:Jr Systems Pipe, Tubing and 

Conduit 

... 

International Code Council, Inc. 

500 New Jersey Ave, NW 
ICC 

eth Floor 

Washington, DC 20001 

Standard 

refer~nce 

number Title 

. ' . 
Acceptance criteria for expansion anchors in 

ICC-ES AC 014215* 
Masonry elements 

Acceptance criteria for Adhesive anchors in 
ICC-ES AC 584215* 

Masonry elements 

ICC-ES AC 7042 15* Acceptance criteria for fasteners power-driven 

into Concrete, Steel and Masonry elements 
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ICC-ES AC 106-42 Acceptance criteria for predrif/ed fasteners (screw 

15* anchors) in Masonry 

ICC-ES AC 125- 42 Acceptance criteria for Concrete, and Reinforced 

15* and Unreinforced Masonry strengthening using 

externa//y bonded Fiber-Reinforced Polymer 

(FRP) composite systems. 

ICC-ES AC 156-42 Acceptance criteria for Seismic Certification by 

15* Shake-Table Testing of Nonstructural 

Components 

ICC-ES AC 178-42 Acceptance criteria for inspection and verification 

15* 
r--

of Concrete, and Reinforced and Unreinforced 

Masonry strengthening using Fiber-Reinforced 

Polymer (FRP) composite systems. 

ICC-ES AC 193-42 Acceptance criteria for mechanical anchors in 

15* Concrete elements 

ICC-ES AC 232- 15* Acceg_tance criteria for anchor channels in Concrete 

elements 

ICC-ES AC 308-42 Acceptance criteria for post-insta//ed adhesive 

15* anchors in Concrete elements 

ICC-ES AC 358- 42 Acceptance criteria for Helical 

15* foundation systems and devices 

I CC-ES AC 446- 15* Acceg_tance criteria for headed cast-in sg_ecialt'i. 

inserts in Concrete 

*Refers to International Building Code, -204-2 2015 as a reference standard. 

International Organization for 

Standardization 

ISO Central Secretariat 
ISO 

1 ch, de la Voie-Creuse, Case Postale 56 

CH-1211 Geneva 20, Switzerland 
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Standard 

reference 

number Title 

... 
ISO 9001-08 Quality management systems -

Requirements 

... 

NFPA National Fire Protection Association 

1 Batterymarch Park 

Quincy, MA 02169-7471 

Standard 

reference 

number Title 

... 

13-1~ Installation of Sprinkler Systems 

PCI Precast Prestressed Concrete Institute 

200 West Adams Street, Suite 2100 

Chicago, IL 60606-5230 

Standard 

reference 

number Title 

... 

MLN 128-01 Recommended Practice for Glass Fiber 

Reinforcement 

... 
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PC/ 120-10 PC/ Design Handbook, fh Edition 1905A.1.1, 

1905A.1.2 i906A.1 

PTI Post-Tensioning Institute 

8601 North Black Canyon Highway, 

Suite 103 

Phoenix, AZ 85021 

Standard Referenced 

reference in code 

number ·section number 
Title 

... 
PTl-2004 Recommendations for Prestressed 1810A.3.10.4, 1811A.2, 1812A.4. 

Rock and Soil Anchors (41
h Edition) 1a12A.s, 1a13A.2 .,1106.2:.4, Jio6.2:.a 

... 

TMS The Masonry Society 

3970 Broadway, Unit 201-D 

Boulder, CO 80304-1135 

·Standard Referenced 

reference in code 

number Title section number 

... 
402-13 Building Code Requirements for Masonry i4i0.2.i, 1411.2.1, 

Structures 

... 
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WCLIB 

Standard 

reference 

number 

... 
A/TC 111-05 

... 

AITC 117-10 

... 

AITC404-05 

West Coast Lumber Inspection Bureau 

P. 0. Box 23145 

Portland, OR 97281 

Title 

Recommended Practice for Protection of Structural 

Glued Laminated Timber During Transit, Storage 

and Erection 

Standard Specifications for Structural Glued 

Laminated Timber of Softwood Species 

Standard for Radially Reinforcing Curved Glued 

Laminated Timber Members to Resist Radial 

Tension 

APPENDIXJ 
GRADING 

Adopt and/or codify chapter as amended below: 

PROPOSED ADOPTION 
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Adopt entire chapter without 
amendments 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

J4Q.i 

.J4@ 

J-1--0a 

.J4f)6:2: 

JW7 

J-1-0.7:5 

J400 

~ 

.J.:1.:t-0 

.J4# 

.J.442 

;x 

:X 

:X 

x 
:X 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

;x 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

:X 

SECTION J106 
EXCAVATIONS 

J106.2 Earth retaining shoring. [DSA SS & 
DSA SS/CC} 

J106.2.1 General. The requirements of this seotion sha!! apply to temporary and permanent earth 
retaining shoring using soldier piles and fagging with or without tie baok anohors in soil or mok, only 
when @sting or new DSA.SS, DSA SS/CC faofHties are affeoted. Shoring used as oonstrnotion 
moans and methods only, whioh does not affoot existing or now DSASS, DSA SS/CC faoilitios, are 
not regulated by DSA and shall satisfy tho requirements of tho authorities ha•1ingjurlsdiotion. 

Design, oonstruotion, testlng, and inspootlon shat! satisfy tho requirements of this oode O*copt as 
modified fn Seotions J106. 2. 2 through J106. 2. 8. 

J106.2.2 Du-ration. Shoring shal! be coosidered temporary when elements of the shoring wHl be 
exposed to site conditions for a period of less than one (1) yea.i; and shall be oonsidered permanent 
othePl:lise. PfJrmanent sl10ring shall acoount for the .increase in lateral soil pressure due to 
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earlhquake. At the eRd of the coRstruotfoR period, the ex!stiRg aRd new str1:1otures shall not rely on the 
temporary shoriRg for sYpporl iR aRJPNBi'. Wood components shall not bo Ysed for permanent shoriRg 
last.ing more thaR two (2) years. Wood compoReRts of the temporary shoring that may a#eot the · 
performance of permaRent structtJre sha!! be remo·1ed after the shor.ing is no longer requfred. 

All components of the shoriRg shat! ha•10 oorros.•on proteofioR orpresenative treatmeRt for the!r 
expected duratjgn Wood componeRts of the temporary shoring that w#.' not be removed shat.' be 
treated in accordance with AWPA U1 (Commodity Speoifioation A, Use Category 4B and Section 
5.2), and shalt be identified in accordance w.ith Section 2303.1.B.1. 

.. 1106.2.3 Sureharge: Sucoharge pressure dYe to footings, tra#io, or other sour:ces shall be 
considered iR design. If the footing swvharge is !ocated within the semi ci.r:cYJar distribYtioR or bulb of 
earlh pressure (when shoriRg is located olose to a foot.ings), iagg.ing shall be designed for lateral 
earlh pressure dYe to foot.ing sucoharge. Soi! arching e#eots may be considered in the des.'gn of 
tagg.ing. Underpinning of the footiRg may be used .in /feu of designing the shor.ing and .'agg.ing for 
surcharge pressure. A/ternattve!y, ooRtlnuo/;/&1y contaotiRg dri.f.'.ed pier sha'fts near the foot.ings sha# be 
permitted. The /atera! s1:1roharge desfgn pressure shat! be derived Ys.ing Boussinesq equations 
modified for the distributlon of stresses in an etastlo medium due to a unffofm, concentrated or fine 
surface toad as appropriate and soil a.coh.ing effects . 

.. 1106.2.4 Design and testing: Except for the modifications as set forlh in Sections J106.2. 4.1 and 
J106.2. 4.2 be!ovl, a!! Prestressed Rock aRd Soft Tie baok Anchors sha!! be designed and tested !n 
aocordanoe wlth PT/ RecommendatloRs for Prest.ressed Rook and Soi! Anchors (PT.' 2004) . 

..'106.2.4.1 Geoteehnieal requirements: The geoteohnioa! report for the earlh retaining shoriRg 
shall address the following: · 

42,. Minimum diameter and minimum spacing for the anchors fnoiudiRg oonsiderat!on of group 
effects. 

4* Maximum unbonded k:Jngth and minimum bonded length of the tie back anchors. 

#. M-ax.imum .recommended anchor tenskm oapaoity based upon the soi! or rook strength / 
grout bond and anchor depth /SfJacing . 

.:f-5,. Al!o•Nabfe bond stress at the ground I grout interface and appUoab/o factor of safety for 
1:1ltlmate bond stress for the anchor. For permanent anchors, a minimYm factor of safety of 
2. O shat! be applied to ground soi! interface as req1Jired by PT.' 2004 Section 6. 6. 

44 Mfnjmum grout pressy,re for .instaffat!on and po~t g.reYt p.ressy,re for the anchor. The 
presumptf'le post g.ro1:1t pressur:e of 300 psf may be Ysed for aH soil type. 

4-'h CJass I Corrosion Proteotlon is required for aH permanent anchoFS. The geotechnical reporl 
sha!l specify the corrosion protection recommendations for temporary anchors . 

.:/-& Performance test for the anchors shaH be at a m!n.imf:HR of two (2) times the design loads 
and shall not exceed 80% of the specified minimum tens.iJe strength of tho anchor rod. A 
oreep test ts required for all prestressed anchors that a.re performance tested. AH 
production anchors shaft be tested at 150% of design loads and shall not be g.reater than 
70% of the specified m!n.imf:HR tens.if-0 strength of the anchor rod. 
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49,. Earth pressur~, surcharge pressure, and the seismic increment of earth pressure loading, 
when appHoable. · 

;w,. Maximum recommended .lateral deformation at the top of tho soldier pi..'e, at the tie back 
anchor 1-0oations, and tho drifted pier conrx~te shafts at the lowest grade Jovel. 

U. Al!owable vertioal sofl bearing pr~ssure, friction reslstanoo, and lateral passi\le soH 
resistance for the drilled pier cono.i:ete shafts and assoGiated factors of safety for these 
allov;ablo oapao.itJes. 

~ Sofl pier sha#lpUe interaction assumptions and lateral sol! stiffRoss to be used in design 
for drilled pier oonofote shaft or pile lateral loads. 

~ Aooeptable dr#f.ing methods. 

24.- Geotechnioal observation and monitoring recommendations . 

..'106.2.4.2 Structural requirements: 

..:W: Tondens shall be thread bar anchors conforming to A STM A 722. 

#. Anchor design loads shall be based upon the load combinations in Seotlon 1605A. 3.1 and 
shall not exceed 60 percent of the speo.ified minimtHR tensile strength of the tendons. · 

.:/-2,. The anchor shall be designed to fail in grout bond to the soll or reok before pl:l/Jout of the 
soi! wedge, 

43.- Design of shor!ng system shall aooount for as built locations of soil anchors oonsklorfng all 
specified construction toforanoes in Soot.ion J106.2.8. 

44. Design of shoring system sha.I! account for both short and long term deformation. 

J106.2.4.3 Testing of tie back ans.hors: 

.s,. The geotochnfoal engineer shall keep a .i:ecord at}ob site of al.' test .loads, tota! anchor 
mo'tement, and report their aoouraoy . 

.&, lf a tie baok anchor fnftiaHy fails the tostJ.ng requirements, the anchor sha!.' be permitted to 
be re grouted and retested. lf anchor continues to fa.i,~ the followings stops shall be taken: 

a,. The oontraotor shall determine the oaEJSe of failure •1ariations of the soil 
oonditfons, instalk1.tion methods, materials,· eto. 

/3;. Contmotor shall pmpose a so!t1tion to remedy the problem. Tho proposed 
so.41tfon wiH need to be .i:e•1iev.'6d and appro•,lf)d by geotechnioa! engineer, 
. shoring design engiRee:; and tho buikiing o#iolal . 

.+.. After a sat.f.sfaotory test, each ano!:ior sha.'l be .loo.trod off in aooordanoo with Soot/on 8. 4 of 
PT/2004 . 

.s,. The shoring design engineer shall specify design ,loads for each anchor. 

J106.2.5 Construction: Tho oonstruotlon prooodum shall address tho following: 
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44 l=loles dfi!.'ed for piles I tie back :inch ors sf:laH be dane vlithowt detrimenta.' less ef groood, 
s.'oughing or ca'ling of materials and without endangering pre•1iously fnsta/Jed shor.~ members 
or existing feundatfons . 

.:f-9. Dri!llng of earth anchor shafts fer tie bao.1ffi shall occur when the drill bench roaches two te throe 
feet below the le'lel of the tJe back pockets. . 

4+.- Casing or other methods shaH be used where neoessary te p.·twent .'-Oss ofgroood and oe!lapse 
of the hole. · 

.:f.8.:. The drill outtings from earth anchor sf:laft sf:la!.' bo remo•,red prior to anchor lnsta!.'ation . 

.:f-9:. Unless tromie methods are used, all water and loose materials sf:lall be remo'led from the holes 
prior to lnsta!Hng piles l tie backs. 

-2c.. Tte back anchor rods with attached centra.'izlng de'lfces sf:la.'.' be lnstalled into the sf:laft or 
through the drill casing. Centrallzfng de•1foe shaH not restFict mo•1ement of the grout. 

-24-:- After lagging !nstaf.'atlon, 'ID.ids between lagging and sol! shall be backfilled immediately to the 
full hefght of lagging. · 

-22,. The sokJier piles sha!f be placed within specified tolerances in the dr!f.led hole and braced 
agalnst displaoement during grouting. RH sf:lafts with concrete up to top of footing ele'lation, 
rest of the shaft oan generaHy be fi!led with loan concrete. lixcmtatfon for lagging sha!I not be. 
started unt# concrete has achieved suffloient strength for a.'/ anticipated .'oads as determined by· 
the sf:loring design engineer. 

-2& Where boulders and I or cobbles ha•,re been identified in the geoteehnfcal reports, contraotor 
sf:la!! be prepared to address boulders and I or cobbles that may be encoooterod during the 
dri!Nng ofso!dlorpi!es and Tie baek ancho.r:s. 

-24-:- The grouting equipment sf:la!! produee grout free of !umps and .'ndispensed cement. T/1e 
gro1:1t.1ng eqwfpment sf:laH be sized to enable the grout to be pumped in continuows operation. 
The mlxer sf:laH /:Je capa/:J!e of continuously agitating the grout. 

-2&.. The quantity of grout and grout press1:1re shat! be recorded. The grout pressure shaH be 
controlled to pre•1ont exeessi•,r.o hoa'IO Jn soils or fracturing rook formations. 

-2&: ff post groutJng ls roqulrod, post grouting operation sf:laH /:Je performed after initial grout has set 
for 24 ho{;J.r:s in the bond length only. Tie backs shall be grouted fWer a Sl:J#ieient length (anchor 
/:Jond .'-Ongth) to transfer the maximum anchor force to the anchor grout. 

-2+-, Testing of anchors may be performed after post grouting operations prov.ided grout has 
reached strength of 3, 000 psi as required by PT.' 2004 8eetion 6.11. · 

-2&. Anchor rods shaH be tensioned straight and tr .... e. E>foa•1atlon direet!y belew the anchors shall 
not continue before those anchors are tested. 

J106.2.6 lnspestian, sun<ey maRitering, and abserv.atkm 

42,. The sf:loring design engineer or his des..ignee shall make periodio inspections of the job site fo.r 
tho purpose of observing the instaf.'atfon ofshor.'ng system, testing oftfe back anchors, and 
monitoring of surley. 

-1* Testing, inspection, and obser.tatlon sha!l be in aocordance with testing, inspection and 
obser11ation requhrements approved by the build.'ng offloia.'. The following aetMties and 
mate-rials shall be tested, inspected, or observed b]' t/:Je special .wspector and geotechRicat 
engineer: 

.a.- Sampling and testlng of ooncrete in sokJ.ierpile and tie /:Jack anchor sf:lafts. 
~ Fabrication of tie b.ack anchor poclwts on soldier beams 
e: lnsta!lation and testing of tie back anchors. 
4- 8f:JPIOY monitoring of soldlerpl.'-0 and tlo back !oad cells. 
&.- 8un'0y MonitoFing of exlstlng buildings. 
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#. A cornpf.ete and accl:Jfate record of a!/ soldier pf!-e .locations, depths; concrete strengths, tie 
back locations and lengths, tie back grof;ft strength, quantity of concrete po: pile, fl/;/antlty of 
grout per tie back and app!!ed tie back loads sha!i be maintained by the special inspector and 
gootechnical engineer. Tho shoring design engineer shaU be notified of any tJRf;fSOOl conditions 
onoof;fnterod during installation. · 

..:J..&.. Ca#bration data for each test}aok, prossf;f{~ gauge, and masterprossu"O gauge shall be 
verified by tho spooia.' .inspoctor and gootechnfoaf ong.inoor. Tho calibration tests shall be 

. performed by an independent testing .'aboratery and within 120 calender days of tho data 
submitted. 

44 Monitoring po.ints shall be established at tho top and at tho anchor heads of so.looted so.Idler 
plies and at intermediate inter1als as oons!de."Od appropriate by tho gootechnloal engineer. 

..:/-+-;. Cont."Of points shall be estah!ished Of;ftsfde tho area of inf!f;fonco of the shoring system te 
onsu."O the aco(;Jraoy of tho monitoring readings . 

.:/-& Tho periodic basis of shoring monitoring, as a minum/;fffl, shall be as f0Hov1S: 

a. lntitial monitoring shai! be performed prior to any exca'latkm. 
b. Once exca•1ation has begoo, the periodic ."Oadings shall be taken w-eek!y ootf! oxca'.r.ation 

roaches tho estlmated Sf;fbg.rade ol-e•,r.ation and tho permanent foundation is complete. 
fr.If performance of the shoring is wlthin established gu.idel/nes, shoring design engineer may 

perm#: tho periodic readings to be bi w-eokly. Once initiated, bi weekly readings shall 
oontfnf;fe until the bf;flfding a.lab at grof;fnd floor level is completed and capable of transmitt.ing 
lateral loads to tho permanent struotu"D. Thoroafto:; readings can be monthly. 

d. Whore the building has been designed to resist Jate.ral earth pr~ssuros, tho periodic 
monitor.ing of tho so.1dierp#es and adjacent structure can be discontinued once the ground 
floor diaphragm and subtermnoan portion of tho strtJotl:Jfe is capable qf ros.ist!ng lateral soil 
loads and approved by tho shoring design engineer, geotechnica/ engineer, and tho 
builcJ.ing offiofa.'. 

a.Additional readings shall be taken when requested by speoia.' inspector, shoring design 
engineer, geotechnica/ eng.ineer, or the buHding offioial. 

~ Monitor.ing reading shall be Sf;fbmfttod to shor.ing design eng.ineer, engineer .in responsible 
charge, and the buNding official wfthin 3 working days after they are con.ducted. Mon!toring 
readings shall be aooumte to within 0. 01 feet. Rosf;f/ts are to be submitted .in tabular form 
show.ing at least tl:io .intia.' date of monitoriRg and road.ing, current monitoring date and reading 
and diffo,"Dnoe betw-een the tv10 ."Oadfngs. · 

.;w,.. Jf the tOta! of;fmmt1k1ti~t0 horizoilta! or v-ertfcal movement (from start of constrnctioR) of tho 
ex.is#ng buildings reaches W' or soldier pf,les roaches 1" af.l excavation aotMties sha!J be 
suspended. The geotechnical and shor.ing dos.ign engineer shall determine tho cause of 
mo•.t0mont, ff any, and recommend oor."Dotiv-e measu."Os, if neoessary, before excavation 
continues. 

~ ff the total G/;ffflmf;f.'ati•10 horizontal or v-ertfoa! mov-ement (from start of oonstrnctfoR) of the 
existing buildings roaches 314" or soldier piles roaches 1 W' aH excavation actfvft.ies shaH be 
sf;fsponded until the causes, if any, can be determined. Supp!emental shorlRg shaU be de•lfsod 
to e#m.inate further mo•10ment and the buflding official shaJJ review and appro•10 the 
supp.'emental shor.ing befo."O exoavat.~n continf;fos. 
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~ Monitoring of T.ie back Anohor Loads: 

-e.. Load ce!ls shall be installed at the tie back heads adjacent to blJildfngs at maximum lnter1a! 
of 50', with a minimum of one !-0ad oells per wall. 

~ Load ce!t readings shat! be taken once a day during oxoa·1ation and onoe a week during the 
remainder of construction. · 

g.. Load cell readings shalt be submitted to the geoteohnioa/ engineer, shoring de&ign 
engineer, engineer in rospon&ible oharge, and the building o#ioial . 

.f:h Load cell readings oan be terminated once tho temporary shoring no .'engerpro•1fdos 
support for tho buildings. · 

J106.2.7 Monitoring of existing DSASS, DSA SS/CC struetures 

.a,. Tho oontractor shall oemplete a V'lritten and photographio log of all existing OSHPD 1 & 4 
struotures within 100 ft or three times depth of shoring, prior to construction. A licensed 
suFVOy.or shat! document all existing substantial cracks in adjacent ox.istfng structures . 

.g,. Contraotor shat/ document ex.istfng oendif.ion of 11.1al! Gfacks adjacent to shoring wafts prior to 
start of construction . 

.:f-0.: Contractor sha!.' monitor ox.isting waJ!s for moW9mont or cracking that may result from 
adjacent shor.ing. 

#. If excessi1lo mo·1ement or 11isible cracking ocCl:IFs, contractor shall stop work and shore I 
ro!nforoe oxca'latlon and contact shoring de&'gn ong.inoor and the bi:J!!ding official. 

:f-2... Monitoring of tile eK.isting structure shall be at reasonable !nto.'VB/s as required by tho 
rog!storod design pt:ofos&ional sub}eet to approval of tile buikl.ing offioia.'. Monitoring shall be 
performed by a !Jconsod sur1eyor and shaf.l con&ist of 11erf.ieal and !atora! mo11emont of tho 
exist.Ing strueturos. Prior to starting shoring .installation a f)ro construction moot.Ing shaH take 

· place between the eontractor, shor.ing design engineer, SU."'l-Oyor, geotoohnioal engineer, and 
tile building o#ioJal to identify monitoring !ooatlons on ox.isting blJik:J.ings. 

4* If in the opinion of the bu.ifding offiofal or shoring design eng.inee.r; monitoring data ind.bate 
oxeessiW9 moW9ment or otller distress, aJ! oxoavation shalt oease untl' the geotechn!cat 
eng.ineer and shoring de&'gn engineer imrestigates the &;tuatlon and makes 
recommendations for remediation or cbntinu.ing. 

#. AH read.Ing and measurements shall be submitted to tile buf.l.ding official and shoring design 
eng.ineor . 

..'106.2.B ToleraRees. Following tolerances shall be speeified on tho eonstruotion doeumonts. 

-3:- Sok:Jior Piles: 

b Horizontal and ·1ertioal eonstruction to.'eranees for the soldier pNe .tooatfons. 
ib Soklierpile p.1umbnoss requirements (angle with •1ertioal .'ine). 

4.- Tio· baek Anohors: 

b A!!owab!o de11iation of anchorproJected angle from speoifiod W9rtloai and 
horiz:ontal do&i.gn pro}oetod angle. 

ib ,t•,nohor o!oaranoe to the existing/new 1:1tilitf~s and struetu.res. 
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J107.1 General. Unless otherwise recommended in the soils report, fills shall conform to provisions of 
this section. 

J107.5 Compaction. All fill material shall be compacted to 90 percent of maximum density as determined 
by ASTM D 1557, Modified Proctor, in lifts not exceeding 12 inches (305 mm) in depth. 

[DSA SS, DSA SS/CC] This section estab!lshes minf.mtlfR requfrements only. 

Section • .'112 
\lil»'o Stone Columns for Ground Improvement 

· .J112.1 Genera.'. [OSHPD 1, 2, & 4] This seotf.on shall apply to Vibro Stone Co!JJ-fT1ns (VSCs) for ground 
improvement using unbounded aggregate materials. l/fbro stone oo!umn pro•llsi<ins in this seotion are 
.intended to increase bear.ing oapaoity, reduoe settlements, and mitigate !lquefaotion for shaHew 
foURdations. These requirements shaH not be used for grouted or bonded stone ootumns, ground 
improvement for deep foundation elements, or ohanging site o/ass. 'ISCs shaH not be oonsiderod as a 
deep foundation element. · 

Ground improvement shall be instafl.ed under the ent!re buildinglstruoture footprint and not under isolated 
foundation o.'f:Jments only. 

Design, oonstruotion, testing, and .inspection shafi sansfy the requfrements of this oode exoept as 
modifffad in Seotlons J112.2 through J112.5 . 

.J112.2 GeoteGhni~I Report. Geoteohnfcal report sha!l speoify ~<fbro stone oo!tlfRn requirements to 
ensure uniformity .in total and differential immediate settlement, long term settlement, and earthqua,f(o 
induoed sett.'f:Jment. 

*. So.if oompaotlon shall be suffioient to mitigate potent/a! for .'fquefaotlon as desoribod .in Catifomia 
Geologioal Sur'ley (CGS) Speoial Publioation 117A (SP 117/'J: Gufde.~ines for E11aluat.ing and 
Mitigating Seismio Hazard in California. 

#. Area replaooment ratio for the oompaotfon elements and the basis ofits determination shaU be 
explained. Minf.mum faoter of safety for soN oompaction shall be in aooordanoo with SP 117!'.. 

42,. Depth ofsoll oompaotlon elements and extent beyond the footpr.int ofstruotureslfoURdatfon shaH 
be defined. Extent beyond tho foundation shall be half the depth of the VSCs with a m.ifJfmtlfR of 
10' or an appro'led a!tomatlve. 

4* Min.mum diameter and maximtlfR spaofng of soi! oompaotion elements shall bo speoified. VSC's 
shall not be less than 2 foet ,in diameter and oenter to oentor spacing sha!! not e-xoeod 8 feet. 

44. The modulus of subgrade reaotions for shallow foundations shaH aooount for the presenoo of 
oompaotion elements . . 

4&.- Tho modu,'tls of subgrade reactkms, Jong term sett.'ement, and post earthquake sott/oment shalt 
be speoified along vllth e-xpeoted total and difforentia! settlements for design. 
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44 The acceptance criteria f-Or Cone ,f?enetration Test (CPT) !n accordance with ASTM D 3441 
comp.'8mented ey Standard Penetration Test (SPT) fn accordance 11Ath ASTMD 1586, if 
necessary, to v-erify so!! improv-ement sha!I ee speoified 

4-+. The requirements for special inspection and oeser1ation ey the Geotechnioal engineer shall ee 
specified . 

.:f-& A Fina! 'lerffied Report (F'IR) docl:lfnenting the installation of the groood improv.ement system 
and confirming that the ground impr:ovement acceptance criteria ha'le seen met sha!I ee prepared 
ey the Geotechnical Engineer and suemitted to the enforcement agency f-Or review and appro'lal . 

..'112.3 Shal.'-0w Foundations. 'ISCs ooder the sha!!-0w fo1mdation shaH ee •1ooatod symmetrfoaHy around 
the oentrold of the rooting or .load. 

4.- There shaH ee a miniml:lfA of four stone co!i:lmns oodor each .isolated or oontinuousloomeined 
footing 6r appro',red equivalent. 

·_r ... 

.§... The VSCs or doep foundation e.'8ments shaH not ee used to resist tension or o•,rertuming upJJft 
from tlw shallow foundatlons. 

-€h The foundation design for the sha#ow f-Oundation shall oonsider the inoreased 'lertioa! stiffness of 
tho VSCs as point supports for ana!ys.is, ooless it is sulJstantiated that tho installation of tho 'lSCs 
resu-.'t in improvement of the surrounding so#s such that the modulus of suegrado roactlon, long 
term settlement, and post earthquake settlement oan ee oonsidered ooiform throughout . 

..'112.4 /nsta.'latian. l/SCs shaH be insta!fod with vibratory probes. 'lertioal oo!i:Jmns of oompaoted 
unsounded aggregate shaH ee formed through the so#s to eo improved ey adding gravel near the t!p of 
the •1ibrator and progressht.e!y ra.ising and ro_penetratlng the •,rl/Jrator which will results in tho gra•.t.el eoing 
pushed into the surrounding soil. 

Gravel aggregate for VSCs shall ee weJ! graded with a maximum s.ize of 6" and not more than 10% 
smaller than 318" after compaotion . 

..'112.5 Construetion Doeuments. Constrnotion doOf;f!Ronts for 'lSCs, as a minimum, shall fnolude the 
folk:Jwing: 

-€h Size, ·depth, and ,1-0oation of 1/SCs. 
+.: Extent ofsoi.1 impro•.t.ements aJong with building/structure foundation outlines. 
-& Field •1erifioatlon requirements and acceptance criteria us!ng CPTISPT. 
.g,. The .1-0oations where CPTJSPT shaH be performed. 
44 The Testing, fnspeotion and Oeseniatlon (TlO) program shat! ;ndioate the inspection and 

oeser1ation required for the 'lSCs. 

Notation for [DSA..SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. · 

Notation for [DSA..SS/CC] 
Authority: Education Code § 81053. 
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Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
REGARDING THE ADOPTION BY REFERENCE OF THE 

2015 EDITION OF THE INTERNATIONAL BUILDING CODE 
WITH PROPOSED AMENDMENTS INTO THE 2016 CALIFORNIA BUILDING CODE (CBC) 

(NON-ACCESS) . 
CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2 

(HCD 03/15) 

The Department of Housing and Community Development (HCD) proposes to adopt the 2015 edition of the 
International Building Code (IBC) for codification and effectiveness into the 2016 edition of the California Building 
Code (CBC) as presented on the following pages, including any necessary amendments. HCD further proposes to: 

• Repeal the 2012 edition of the International Building Code; 
• Repeal the 2013 edition of the California Building Code, which includes amendments to the model code that 

are no longer necessary; 
• Repeal or amend building standards that are not addressed by a model code; 
• Relocate or codify existing adopted and necessary amendments to the model code into the format of the 

model code proposed for adoption, the action of which has no regulatory effect; and/or 
• Adopt new building standards that are not addressed by the model code proposed for adoption. 

LEGEND FOR EXPRESS TERMS: 

I 1. IBC language with new California amendments: !BC language shown in normal Arial 9-point; California 
amendments to IBC text shown underlined and in italics with vertical bar in left margin. 

2. Existing California amendments being modified: All such language shown in italics, modified language is 
underlined or shown in strikooutwith vertical bar in left margin. 

3. Existing California amendments with no modifications: All such existing language shown in italics, modified 
model code language shown in strikeo1:1t. 

4. Text not being modified: All language not displayed in full is shown as" ••• " (i.e., ellipsis). 

5. Repealed text: All language shown in strikeout. 

6. Notation: Authority and Reference citations are provided at the end of each action. 
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SUMMARY OF REGULA TORY ACTION 

HCD PROPOSES TO: 

> Adopt standards from the 2015 International Building Code into the 
2016 California Building Code without amendments. 

> Adopt standards from the 2015 International Building Code into the 
2016 California Building Code with new amendments. 

> Bring forward existin·g California Amendments from the 2013 California Building 
Code for adoption into the 2016 California Building Code with modifications. 

> Repeal 2013 California Amendments, which are not brought forward into the 
2016 California Building Code. 

> Bring forward existing California Amendments from the 2013 California Building 
Code for adoption into the 2016 California Building Code without modifications, 
except for editorial corrections. 
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1. HCD proposes to bring forward existing California amendments in Chapter 1, 
Division I, from the 2013 California Building Code for adoption into the 2016 
California Building Code with modifications as follows: 

CHAPTER1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION 1.1 
GENERAL 

1.1.1 Title. These regulations shall be known as the California Building Code, may be cited as such and will be 
referred to herein as uthis code." The California Building Code is Part 2 of twelve parts of the official compilation and 
publication of the adoption, amendment and repeal of building regulations to the California Code of Regulations, Title 

~' 24, also referred to as the California Building Standards Code. This part incorporates by adoption the-2fln 2015 
International Building Code of the International Code Council with necessary California amendments. 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public health, 
safety and general welfare through structural strength,. means of egress facilities, stability, access to persons with 
disabilities, sanitation, adequate lighting and ventilation and energy conservation; safety to life and property from fire 
and other hazards attributed to the built environment; and to provide safety to fire fighters and emergency responders 
during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, enlargement, 
replacement, repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building 
or structure or any appurtenances connected or attached to such buildings or structures throughout the State of 
California. 

1.1.3.1 Nonstate-regulated buildings, structures, and applications. Except as modified by local ordinance 
pursuant to Section 1. 1. 8, the following standards in the California Code of Regulations, Title 24, Parts 2, 2. 5, 3, 
4, 5, 6, 9, 10 and 11 shall apply to all occupancies and applications not regulated by a state agency. 

1.1.3.2 State-regulated buildings, structures, and applications. The model code, state amendments tb the 
model code, and/or state amendments where there are no relevant model code provisions shall apply to the 
following buildings, structures, and applications regulated by state agencies as specified in Sections 1.2 through 
1.14, except where modified by local ordinance pursuant to Section 1.1.8. When adopted by a state agency, the 
provisions of this code shall be enforced by the appropriate enforcing agency, but only to the extent of authority 
granted to such agency by the state legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State University, 
and to the extent permitted by California laws, buildings designed and constructed by the Regents of the 
University of California, and regulated by the Building Standards Commission. See Section 1.2 for 
additional scope provisions. 

2. Local detention facilities regulated by the Corrections standards Authority. See Section 1. 3 for additional 
scope provisions. 

3. Barbering, cosmetology or electrolysis establishments, acupuncture offices, pharmacies, veterinary 
facilities and structural pest control locations regulated by the Department of Consumer Affairs. See 
Section 1.4 for additional scope provisions. 

· 4. Energy efficiency standards regulated by the California Energy Commission. See Section 1.5 for 
additional scope provisions. 

5. Dairies and places of meat inspection regulated by the Departrµent of Food and Agricultqre. See Section 
1. 6 for additional scope provisions. 
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6. Organized camps, laboratory animal quatters, public swimming pools, radiation protection, commissaries 
serving mobile food preparation vehi9les and wild animal quarantine facilities. regulated by the Department 
of Public Health. See Section 1. 7 for additional scope provisions. 

7. Hotels, motels, lodging houses, apaFlment hofJSes apattments. dwellings, dormitories,. condominiums, 
shelters for homeless persons, congregate residences, employee housing, factory-built housing and other 
types of dwellings containing sleeping accommodations with or without common toilets or cooking 

. facilities. See Section 1. 8.2. 1.1 for additional scope provisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed covered 
multifamily dwellings, new common use~ areas serving existing covered multifamily dwellings, 
additions to existing buildings where the addition alone meets the definition of COVERED MULTIFAMILY 
DWELL.WG," covered multifaml/y dwellings, and new common-use spaoos areas serving new covered 
multifamily dwellings, which are regulated by the Department of Housing and Community Development. 
See Section 1.8.2.1.2 for additional scope provisions. 

9. Permanent buildings and permanent accessory buildings or structures constructed within mobilehome 
parks and special occupancy parks regulated by the Department of Housing and Community 
Development. See Section 1.B.2.1.3 for additional scope provisions. 

10. Accommodations for persons with disabilities regulated by the Division of the State Architect. See 
Section 1.9. 1 for additional scope provisions . . 

11. Public elementary and secondary schools, community college buildings, and state-owned or state
/eased essential service buildings regulated by the Division of the State Architect. See Section 1.9.2 for 
additional scope provisions. 

· 12. Qualified historical buildings and structures and their associated sites regulated by the State Historical 
Building Safety Board with the Division of the State Architect. See Section 1.9.3 for addi(!onal scope 
provisions. 

13. General acute care hospitals, acute psychiatric hospitals, skilled nursing and/or intermediate care 
facilities, clinics licensed by the Department of Public Health and correctional treatment centers regulated 
by the Office of Statewide Health Planning and Development. See Section 1.10 for additional scope 
provisions. 

14. Applications regulated by the Office of the State Fire Marshal include, but are not limited to, the following 
in accordance with Section 1. 11: 

14. 1 Buildings or structures used or intended for use as an: 

1. Asylum, jail, prison. 

2. Mental hospital, hospital, .home for the elderly, children's nursery, children's home or institution, 
school or any similar occupancy of any capacity. 

3. Theater, dancehall, skating rink, auditorium, assembly hall, meeting hall, nightclub, fair building 
or similar place of assemblage where 50 or more persons may gather together in a.building, 
room or structure for the purpose of amusement, entertainment, instruction, deliberation, 
worship, drinking or dining, awaiting transportation, or education. 

4. Small family day-care homes, large family day-care homes, residential facilities and residential 
facilities for the elderly, residential care facilities. 

5. State institutions or other state-owned or state-occupied buildings. 

6. High rise structures. 

7. Motion picture production studios. 

8. Organized camps. 

9. Residential structures. 

14.2. Tents, awnings or other fabric enclosures used in connection with any occupancy. 

14.3. Fire alarm devices, equipment and systems in connection with any occupancy: 

14.4. Hazardous materials, flammable and combustible liquids. 
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14.5. Public school automatic fire detection, alarm and sprinkler systems. 

14.6. Wild/and-urban interface fire· areas. 

15. Public libraries constructed and renovated using funds from the California Library Construction and 
Renovation Bond Act of 1988 and regulated by the State Librarian. See Section 1. 12 for additional 
scope provisions. 

16. Graywater systems regulated by the Deparlment of Water Resources. See Section 1.13 for additional 
scope provisions. · 

17. For applications listed in Section 1.9.1 regulated by the Division of State Architect-Access Compliance, 
outdoor environments and uses shall be classified according to accessibility uses described in Chapters 
11A, 118and11C. 

18. Marine Oil Terminals regulated by the California State Lands Commission. See Section 1.14 for 
additional scope provisions. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted by 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et 
seq. for Building Standards Law, Health and Safety Code Section 17950 for State Housing Law and Health and 
Safety Code Section 13869.7 for Fire Protection Districts. See Section 1.1.8 of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted and set forth in this code, including other 
codes, standards and publications referred to therein are, by title and date of publication, hereby adopted as standard 
reference documents of this code. When this code does not specifically cover any subject related to building design 
and construction, recognized architectural or engineering practices shall be employed. The National Fire Codes, 
standards and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the International Building Code, 
or in any other referenced standard, code or document, which are not building standards as defined in Health and 
Safety Code Section 18909, shall not be construed as part of the provisions of this code. For nonbuilding standards, 
orders and regulations, see other titles of the California Code of Regulations. 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the standard 
reference documents, the text of these building standards shall govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision, the specific provision 
shall apply. 

1.1. 7.3 Conflicts. When the requirements of this code conflict with the requirements of any other parl of the 
California Building Standards Code, Title 24, the most restrictive requirements shall prevail. 

1.1. 7.3.1 Detached one-and two-familv dwellings. Detached one-and two-family dwellings. efficiency 
dwelling units. lodging houses. live/work units. townhouses not more than three stories above grade plane in 
height with a separate means of egress. and their accessory structures. may be designed and constructed in 
accordance with this code or the California Residential Code. but not both. unless the proposed structure(s} 
or element(s} exceed the design limitations established in the California Residential Code, and the code 
user is specifically directed by the California Residential Code to use this code. 

1.1.B City, c.ounty, or city and county amendments, additions or deletions. The provisions of this code do not 
limit the authority of city, county, or city and county governments to establish more restrictive and reasonably 
necessary differences to the provisions contained in this code pursuant to complying with Section 1.1.8.1. The 
effective date of amendments, additions or deletions to this code by a city, county, or city and county filed pursuant to 
Section 1. 1. 8. 1 shall be the date filed. However, in no case shall the amendments, additions or deletions to this code 
be effective any sooner than the effective date of this code. 

Local modifications shall comply with Health and Safety Code Section 18941. 5 for Building Standards Law, 
Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869. 7 for Fire 
Protection Districts. 
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1.1.8.1 Findings and filings. 

1. The city, county, or city and county shall make express findings for each amendment, addition or deletion 
based upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry 
buildings. 

2. The city, county, or city and county shall file the amendments, additions or deletions expressly marked 
and identified as to the applicable findings. Cities, counties, cities and counties, and fire departments 
shall file the amendments, additions or deletions; and the findings with the California Building Standards 
Commission at 2525 Natomas Park Drive, Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city and county 
and filed with the California Department of Housing and Community Development, Division of Codes and 
Standards, P.O. Box 1407, Sacramento, CA 95812-1407 or~ Street, Room 260, Saor:aff!ento, 
CA 958112020 W El Camino Avenue. Suite 250. Sacramento. CA 95833-1829. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards Commission 
that are effective at the time an application for building permit is submitted shall apply to the plans and specifications 
for, and to the construction performed under, that permit. For the effective dates of the provisions contained in this 
code, see the History Note page of this code. 

1.1.1 O Availability of codes. At least one complete copy each of Titles 8, 19, 20, 24 and 25 with all revisions shall be · 
maintained in the office of the building official responsible for the administration and enforcement of this code. Each 
state department concerned and each city, county, or city and county shall have an up-to-date copy of the code 
available for public inspection. See Health and Safety Code Section 18942 (d g) (1) and (2). 

1.1.11 Format This part fundamentally adopts the International Building Code by reference on a chapter-by-chapter 
basis. When a specific chapter of the International Building Code is not printed in the code and is marked "Reserved" 
such chapter of the International Building Code is not adopted as a portion of this code. When a specific chapter of 
the International Building Code is marked "Not adopted by the State of California" but appears in the code, it may be 
available for adoption by local ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency, but they are not to 
be considered regulatory. 

1.1.12 Validity. If any chapter, section, subsection, sentence, clause or phrase of this code is for any reason held to 
be unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by statutes or otherwise 
inoperative, such decision shall not affect the validity of the remaining portion of this code. 

SECT/ON1.8 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 

1.8.1 Purpose. The purpose of this code is to establish the minimum requirements necessary to protect the health, 
safety and general welfare of the occupants and the public by governing accessibility, erection, construction, 
reconstruction, enlargement, conversion, alteration, repair, moving, removal, demolition, occupancy, use, height, 
court, area, sanitation, ventilation, maintenance and safety to life and property from fire and other hazards attributed 
to the built environment. 

SECTION 1.8.2 
AUTHORITY AND ABBREV/A TIONS 

1.8.2.1 General. The Department of Housing and Community Development is authorized by law to promulgate and 
adopt building standards and regulations for several types of building applications. The applications under the 
authority of the Department of Housing and Community Development are listed in Sections 1. 8. 2. 1. 1 through 
1.8.2.1.3. 

Note: See the California Residential Code for detached one-and two-family dwellings and townhouses. 

1.B.2.1.1 Housing construction. 
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Application - Hotels, motels, lodging houses, apar:fmeRt hollSes apartments. dwellings, dormitories, condominiums, 
shelters for homeless persons, congregate re?idences, employee housing, factory-built housing and other types of 
dwellings containing sleeping accommodations with or without common toilet or cooking facilities including accessory 
buildings, faci/fties and uses thereto. Sections of this code which pertain to applications listed in this section are 
identified using the abbreviation "HCD 1." 

Enforcing Agency- Local building department or the Department of Housing and Community Development. 
. . . 

Authority cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference-Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and Sections 19960 through 19997; and Government Code Sections 12955.1 and 
12955.1.1. 

1.8.2.1,2 Housing accessibility. 

Application - COVERED MULnt=AM!LYDWELL!N{;S" Covered multifamily dwellings as defined in Chapter 2 
including, but not limited to, lodging houses, dormitories, timeshares, condominiums, shelters for homeless persons, 
congregate residences, apalfffleRt /:Jo1:1Ses apartments. dwellings, employee housing, factory-built housing and other 
types of dwellings containing sleeping accommodations with or without common toilet 9f cooking facilities. 

Sections of this code identified by the abbreviation "HCD 1-AC" require specific accommodations for PERSONS 
l/'l/Tl=f D.iSAB!UTIES" persons with disabilities as defined in Chapter 2. The application of such provisions shall 
be in conjunction with other requirements of this code and apply only to newly constructed COVERED · 
MULT!FAM!LYD'rJIELLJl\IGS" covered multifamily dwellings as defined in Chapter 2 of the Ca.'lfoffiia BufldiRg 
-Gede. "HCD 1-AC" applications include, but are not limited to, the following: 

1. All newly constructed "COVERED MULT!FAMILY Dll'IELLINGS" covered multifamily dwellings as defined in 
Chapter2. 

2. New "COMMOA.1 USE AREAS" common use areas as defined in Chapter 2L serving existing covered 
multifamily dwellings. 

3. Additions to existing buildings, where the addition alone meets the definition of "COVER€/] MULT/FAM.'LY 
Dll'IELLINGS" covered multifamily dwellings as defined in Chapter 2. 

4. New common use areas serving new covered multifamily dwellings. 

5. Where any portion of a building's exterior is preserved, but the interior of the building is removed, 
including all structural portions of floors and ceilings, the building is considered a new building for 
detennining the application of Chapter 11 A. 

"HCD 1-A C" building standards generally do not apply to public use areas or public accommodations such 
as hotels and motels and public housing. Public use areas, public accommodationsL and public housingL as 
defined in Chapter 2 of th.is sodeL are subject to the Division of the State Architect (DSA-AC) in Chapter 118, and 
are referenced in Section 1.9.1. 

Newly constructed covered multifamily dwellings, which can also be defined as public housing, shall be subject 
to the requirements of Chapter 11 A and Chapter 118. 

Enforcing Agency- Local building department or the Department of Housing and Community Development. 

Authority cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17.921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 
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Reference- Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1and12955.1.1. 

1.8.2.1.3 Permanent buildings in mobilehome parks and special occupancy parks. 

Application - Permanent buildings, and permanent accessory buildings or structures, constructed within 
mobilehome parks and special occupancy parks that are under the control and ownership of the park operator. 
Sections of this code which pertain to applications listed in this section are identified using the abbreviation "HCD 2." 

Enforcing Agency- The Department of Housing and Community Development, local building department or other 
local agency that has assumed responsibility for the enforcement of Health and Safety Code, Division 13, Part 2. 1, 
commencing with Section 18200 for mobilehome parks and Health and Safety Code, Division 13, Part 2.3, 
commencing with Section 18860 for special occupancy parks. 

Authority cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17821.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690,' 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference - Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955. 1 and 
12955.1.1. 

SECTION 1.8.3 
LOCAL ENFORCING AGENCY 

1.8.3.1 Duties and powers. The building department of every city, county, or city and county shall enforce all the 
provisions of law, this code, and the other rules and regulations promulgated by the Department of Housing and 
Community Development pertaining to the installation, erection, construction, reconstruction, movement, enlargement, 
conversion, alteration, repair, removal, demolition or arrangement of apaflmoot hol:l8es apartments, condominiums. 
hotels, motels, lodging houses and dwellings, including accessory buildings, facilities and uses thereto. 

The provisions regulating the erection and construction of dwellings and appurtenant structures shall not apply to 
existing structures as to which construction is commenced or approved prior to the effective date of these regulations. 
Requirements relating to use, maintenance and occupancy shall apply to all dwellings and appurtenant structures 
approved for construction or constructed before or after the effective date of this code. 

For additional information regarding the use and occupancy of existing buildings and appurtenant structures, see 
California Code of Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Article 1, Section 1. 

1.8.3.2 Laws, rules and regulations. Other than the building standards contained in this code, and notwithstanding 
other provisions of law, the statutory authority and location of the laws, rules, and regulations to be enforced by local 
enforcing agencies are Hsted by statute in Sections 1.8.3.2.1 through 1.8.3.2.5 below: 

1.8.3:2.1 State Housing Law. Refer to the State Housing Law, California Health and Safety Code, Division 13, Part 
1. 5, commencing with Section 17910 and California Code of Regulations, Title 25, Division 1, Chapter 1, Subchapter 
1, commencing with Section 1, forthe erection, construction, reconstruction, movement, enlargement, conversion, 
alteration, repair, removal, demolition or arrangement of apaflment ho1:18es aparlments. condominiums, hotels, 
motels, lodging houses and dwellings, including accessory buildings, facilities and uses thereto. 

1.8.3.2.2 Mobi/ehome Parks Act. Refer to the Mobilehome Parks Act, California Health and Safety Code, 
Division 13, Part 2. 1, commencing with Section 18200 and California Code of Regulations, Title 25, Division 1, 
Chapter 2, commencing with Section 1000 for mobi/ehome park administrative and enforcement authority, 
permits, plans, fees, violations, inspections and penalties both within and outside mobilehome parks. 

Exception: Mobilehome parks where the Department of Housing and Community Development is the 
enforcing agency. 

1.8.3.2.3 Special Occupancy Parks Act Refer to the Special Occupancy Parks Act, California Health and Safety 
Cod~. Division 13, Part 2.3, commencing with Section 18860 and California Code of Regulations, Title 25, Division 1, 
Chapter 2.2, commencing with Section 2000 for special occupancy park administrative and enforcement authority, 
permits, fees, violations, inspections and penalties both within and outside of special occupancy parks. 
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Exception: Special occupancy patks where the Department of Housing and Community Development is the 
enforcing agency. 

1.8.3.2.4 Employee.Housing Act. Refer to the Employee Housing Act, California Health and Safety Code, 
Division 13, Part 1, commencing with Section 17000 and California Code of Regulations, Title 25, Division 1, 
Chapter 1, Subchapter 3, commencing with Section 600 for employee housing administrative and enforcement 
authority, permits, fees, violations, inspections and penalties. 

1.8.3.2.5 Factory-Built Housing Law. Refer to the Factory-Built Housing Law, California Health and Safety 
Code, Division 13, Part 6, commencing with Section 19960 and California Code of Regulations, Title 25, Division 
1, Chapter 3, Subchapter 1, commencing with Section 3000 for factory-built housing administrative and 
enforcement authority, permits, fees, violations, inspections and penalties. 

SECTION 1.8.4 
PERMITS, FEES, APPLICATIONS AND INSPECTIONS 

1.8.4.1 Permits. A written construction permit shall be obtained from the enforcing agency prior to the erection, 
construction, reconstruction, installation; moving or alteration of any building or structure . 

.< Exceptions: 

1. Wolk exempt from permits as specified in Chapter 1, Division II, Scope and Administration, Section 105.2. 

2. Changes, alterations or repairs of a minor nature not affecting structural features, egress, sanitation, safety or 
accessibility as determined by the enforcing agency. 

Exemptions from permit requirements shall not be deemed to grant authorization for any work to be done in any 
manner in violation of other provisions of Jaw or this code. 

1.8.4.2 Fees. Subject to other provisions of law, the governing body of any city, county, or city and county may 
prescribe fees to defray the cost of enforcement of rules and regulations promulgated by the Department of Housing 
and Community Development. The amount of the fees shall not exceed the amount reasonably necessary to 
administer or process permits, certificates, forms or other documents, or to defray the costs of enforcement. For 
additional information, see the State Housing Law, Health and Safety Code, Division 13, Part 1.5, Section 17951 and 
California Code of Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, Article 3, commencing with Section 6. 

1.8.4.3 Plan review and time limitations. Subject to other provisions of Jaw, provisions related to plan checking, 
prohibition of excessive delays and contracting with or employment of private parties to perform plan checking.are set 
forth in the State Housing Law, Health and Safety Code Section 17960. 1, and for employee housing, in Health and 
Safety Code Section 17021. 

1.8.4.3.1 Retention of plans. The building department of every city, county, or city and county shall maintain an 
official copy, microfilm, electronic or other type of photographic copy of the plans of every building, during the life 
of the building, for which the department issued a building permit. 

Exceptions: 

1. Single or multiple dwellings not more than two stories and basement in height. 

2 .. Garages and other structures appurtenant to buildings listed in Exception 1. 

3. Farm or ranch buildings appurtenant to buildings listed in Exception 1. 

4. Any one-story building where the span between bearing walls does not exceed 25 feet (7620 mm), 
except a steel frame or concrete building. 

All plans for common interest developments as defined in Section 4351- 4100 of the California Civil Code shall 
be retained. For additional information regarding plan retention and reproduction of plans by an enforcing 
agency, see Health and Safety Code Sections 19850 through 19852. 

1.8.4.4 Inspections. Construction or wotk for which a permit is required shall be subject to inspection by the building 
official, and such construction or wotk shall remain accessible and exposed for inspection purposes until approved. 
Approval as a result of an inspection shall not be construed to be an approval of a violation of the provisions of this 
code or other regulations of the Department of Housing and Community Development. Required inspections are 
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listed in Chapter 1, Division II, Scope and Administration, Sections 110.3.1through110.3.6, 110.3.8, 110.3.9 and 
110.3.10. 

SECTION 1.8.5 
RIGHT OF ENTRY FOR ENFORCEMENT 

1.8.5.1 General. Subject to other provisions of law, officers and agents of the enforcing agency may enter and 
inspect public and private properties to secure compliance with the rules and regulations promulgated by the 
Department of Housing and Community Development. For limitations and additional information regarding 
enforcement, see the following: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to Health 
and Safety Code, Division 13, Part 1.5, commencing with Section 17910 and California Code of Regulations, 
Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobilehome Parks Act as referenced in Section 1.8.3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1. 8.3. 2.3 of this Code, refer 
to Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California Code of 
Regulations, Title 25, Division 1, Chapter 2.2, commencing with Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1.8.3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commencing with Section 17000 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1. 8. 3:2. 5 of this code, refer to 
Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California Code of 
Regulations, Trtfe 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

SECTION 1.8.6 
LOCAL MODIFICATION BY ORDINANCE OR REGULA T/ON 

1.8.6.1 General. Subject to other provisions of law, a city, county, or city and county may make changes to the 
provisions adopted by the Department of Housing and Community Development. If any city, county, or city and 
county does not amend, add or repeal by local ordinances or regulations the provisions published in this code or 
other regulations promulgated by the Department of Housing and Community Development, those provisions shall be 
applicable and shall become effective 180 days after publication by the California Building Standards Commission. 
Amendments, additions and deletions to this code adopted by a city, county, or city and county pursuant to California 
Health and Safety Code Sections 17958. 5, 17958. 7 and 18941. 5, together with all applicable portions of this code, 
shall also become effective 180 days after publication of the California Building Standards Code by the California 
Building Standards Commission. 

1.8. 6.2 Findings, filings and rejections of local modifications. Prior to making any modifications or establishing 
more restrictive building standards, the governing body shall make express findings and filings, as required by 
California Health and Safety Code Section 17958. 7, showing that such modifications are reasonably necessary due 
to local climatic, geological, or topographical conditions. No modification shall become effective or operative unless 
the following requirements are met: 

1. The express findings shall be made available as a public record. 

2. A copy of the modification and express finding, each document marked to cross-reference the other, shall be 
filed with the California Building Standards Commission for a city, county, or city and county and with the 
Department of Housing and Community Development for fire protection districts. 

3. The California Building Standards Commission has. not rejected the modification or change. 

Nothing in this section shall limit the authority of fire protection districts pursuant to California Health and Safety 
Code Section 13869.7(a). · 
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SECTION 1.8.7 
ALTERNATE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION 

1.8.7.1 General. The provisions of this code; as adopte.d by the Department of Housing and Community Development, 
are not intended to prevent the use of any alternate material, appliance, installation, device, arrangement, design or 
method of construction not specifically prescribed by this code. Consideration and approval of alternates shall comply with 
Section 1. 8. 7.2 for local building departments and Section 1. 8. 7.3 for the Departmentof Housing and Community 
Development. 

1.8. 7.2 Local building departments. The building department of any cfy, county, or city and county may approve 
alternates for use in the erection, construction, reconstruction, movement, enlargement, conversion, alteration, repair, 
removal, demolition or arrangement of an apaFfmeRt /:iel:JSe apartments. condominiums. hotel§, motel§, lodging house§, 
dwelling§, or.aR accessory structure§. exceptforthe following: 

1. Structures located in mobilehome parks as defined in California Health and Safety Code Section 18214. 

2. Structures located in special occupancy parks as defined in California Health and Safety Code Section 18862.43. 

3 .. Factory-bui/t housing as defined in California Health and Safety Code Section 19971. 

1.8.7.2.1 Approval of alternates. The consideration and approval of alternates by a local building department shall 
comply with the following procedures and limitations: 

1. The approval shall be granted on a case-by-case basis. 

2. Evidence shall be submitted to substantiate claims that the proposed alternate, in performance, safety and 
protection of life and health, conforms to, or is at least equivalent to, the standards contained in this code and 
other rules and regulations promulgated by the Department of Housing and Community Development. 

3. The focal building department may require tests performed by an approved testing agency at the expense of 
the owner or owner's agent as proof of compliance. 

4. If the proposed alternate is related to accessibility in covered multifamily dweflings or in facilities serving . 
"COIJEREQ MULTIFAMILY DIAlELL!NG8" covered multifamilv dwe/fings as defined in Chapter44A 2, the 
proposed alternate must also meet the threshold set for "EQ(J/'IALENT FAClLlTATION" equivalent facilitation 
as defined in Chapter44A g. 

For additional information regarding approval of alternates by a building department pursuant to the state 
Housing Law, see California Health and Safety Code Section 17951 (e) and California Code of Regulations, Title 
25, Division 1, Chapter 1, Subchapter 1. 

1.8.7.3 Department of Housing and Community Development. The Department of Housing and Community 
Development may approve alternates for use in the erection, construction, reconstruction, movement, enlargement, 
conversion, alteration, repair, removal or demolition of an apaFfment f:lol:JSo apartments, condominiums. hotel§, motel§, 
lodging house§, dwelling§. or an accessory thereto and permanent buildings in mobi/ehome parks and special occupancy 
parks. The consideration and approval of alternates shalf comply with the following: 

1. The department may require tests at the expense of the owner or owner's agent to substantiate compliance with 
the California Building standards Code. 

2. The approved alternate shall, for its intended purpose, be at least equivalent in pedormance and safety to the 
materials, designs, tests or methods of construction prescribed by thm code. 

SECTION 1.8.8 
APPEALS BOARD 

1.8.8.1 General. Every city, county, or city and county snail establish a process to hear and decide appeals of orders, 
decisions, and determinations made by the enforcing agency relative to the application and interpretation of this code 
and other regulations governing construction. use, maintenance and change of occupancy. The governing body of 
any city, county, or city and county may establish a local appeals board and a housing appeals board to serve this 
purpose. Members of the appeals board(s) shall not be employees of the enforcing agency and shafl be 
knowledgeable in the applicable building codes, regulations and ordinances as determined by the gqveming body of 
the city, county, or city and county. 
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Where no such appeals boards or agencies have been established, the governing body of the city, county, or city 
and county shall serve as the local appeals board or housing appeals board as specified in California Health and 
Safety Code Sections 17920.5 and 17920.6. · 

1.8.8.2 Definitions. The following terms shall for the purposes of this section have the meaning shown. 

HOUSING APPEALS BOARD. The board or agency of a city, county, or city and county which is authorized by 
the governing body of the city, county, or city and county to hear appeals regarding the requirements of the city, 
county, or city and county relating to the use, maintenance and change of occupancy of buildings and structures, 
including requirements governing alteration, additions, repair, demolition and moving. In any area in which there 
is no such board or agency, "Housing Appeals Board" means the local appeals board having jurisdiction over the 
area. 

LOCAL APPEALS BOARD. The board or agency of a city, county, or city and county which is authoriz11d by the 
governing body of the city, county, or city and county to hear appeals regarding the building requirements of the 
city, county, or city and county. In any area in which there is no such board or agency, "Local Appeals Board" 
means the governing body of the city, county, or city and county having jurisdiction over the area. 

1.8.8.3 Appeals. Except as otherwise provided in law, any person, firm or corporation adversely affected by a 
decision, order or determination by a city, county, or city and county relating to the application of building standards 

. published in the California Building Standards Code, or any other applicable role or regulation adopted by the 
Department of Housing and Community Development, or any lawfully enacted ordinance by a city, county, or city and 
county, may appeal the issue for resolution to the local appeals board or housing appeals board as appropriate. 

The local appeals board shall hear appeals relating to new building construction and the ho'!sing appeals board 
shall hear appeals relating to existing buildings. · 

SECTION 1.8.9 
UNSAFE BUILDINGS OR STRUCTURES 

1.8.9.1 Authority to enforce. Subject to other provisions of law, the administration, enforcement, actions, 
proceedings, abatement, violations and penalties for unsafe buildings and structures are contained in the following · 
statutes and regulations: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, commencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1· 

2. For applications subject to the Mobifehome Parks Act as referenced in Section 1.8.3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1. 8.3. 2.3 of this code, 
refer to Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California Code.of 
Regulations, Title 25, Division 1, Chapter 2.2, commencing with Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1.8. 3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commencing with Section 17000 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1.8.3.2.5 of this code, refer 
to Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California Code of 
Regulations, Title 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

1.8.9.2 Actions and proceedings. Subject to other provisions of Jaw, punishments, penalties and fines for violations 
of building standards are contained in the following statutes and regulations: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, commencing with Section 17910 and California Code of 
Regulations, Title. 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobile home Parks Act as referenced in Section 1. 8. 3. 2. 2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 
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3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1.8.3.2.3 of this code, 
refer to Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California Code of 
Regulations, Title 25, Division 1, Chapter 2.2, commencing with Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1.8. 3.2. 4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commencing with Section 17000 and California Gode of 

· Regulations, Title 25, Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1. 8.3.2. 5 of this code, refer 
to Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California Code of 
Regulations, Title 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

SECTION 1.8.10 
OTHER BUILDING REGULATIONS 

1.B.10.1 &i&tiRg stnletures. S/Jhjo~t te tho reqf.(!FefflORts ofCalifofflfa Health am/ Safety Code SeetioRs 17912, 
17920.3, 17922, 17922.3, 17958. B and 17958.9, tho provisions contained in Chapter 34 relating to £»fisting struotl:JFes 
sf:JaH only ap(Jlj' as identified iR #Jo ~Afltrix AdeptioR Table EJRder tho a/;J/:holity of the D()fJaFtrfioRt of l=lous.i.tlg aRd 
GOff/ff/EJRfty De'IO/opfflent as listed in SoetioRs 1.B.2.1.1 through 1.B.2.1.3 of this oode. 

1.8.10.1 Existing structures. Notwithstanding other provisions of law. the replacement. retention. and extension of 
original materials and the use of original methods of construction for any existing building or accessory structure. or 
portions' thereof. shall be permitted in accordance with the provisions of this code and the California Existing Building 
Code. as adopted by the Department of Housing and Communitv Development. For additional information. see 
California Health and Safetv Code. Sections 17912. 17920.3. 17922and17958:8. 

1.B.10.2 Mo'#ld struetures. Subjeet to tho reql:JimffleRts of Ca!ifomia l=loa,'#J aRd Safety Gode Seetions 17922. 3 aRd 
17968. 9, the fJFO'lffNORS oonta!Red in Chapter 34 m!ating to a ff/0'16d residential stR:Jefw:e sf:Ja# 9R!y af)p{y as fdeRtifiod 
in the MatRK Ad()fJtien Table under the authority of the DepDf:fment of l-lo1:1sing and Comm1:1nity Do•JelopffleRt as fisted 
in SeotioRs 1.FJ.2.1.1 tf:!roEJgf:I 1.FJ.2.1.3 of this eode. 

1.8.10.2 Moved structures. Subject to the requirements of California-Health and Safety Code Sections 17922, 
17922.3 and 17958.9. local ordinances or regulations relating to a moved residential building or accessorv structure 
thereto. shall permit the replacement. retention. and extension of original materials and the use of original methods of 
construction so long as the structure does not become or continue to be a substandard building. 

.NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 1.8871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

2. HCD proposes to adopt Chapter 1, Division II, Sections 105.2 (Building: 1 - 13 
only), 107 .1. 107 .2.1, 107.2.3, 107 .2.4, 107 .2.5, 107 .2.5.1, 107.2.6, 110.3.1, 
110.3.2. 110.3.3, 110.3.4, 110.3.5, 110.3.6, 110.3.8, 110.3.9, 110.3.10, and 
110.3.10.1 from the 2015 International Building Code into the 2016 California 
Building Code, and to bring forward existing California amendments as 
follows: 

DIVISION II 
SCOPE AND ADMINISTRATION 

110.3.4 Frame inspection .•.. (No change to text) 
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110.3.4.1 (HCD 1) Moisture content verification. Moisture content of framing members shall be verified in 
accordance with the California Green Build(ng Standards Code (CALGreen), Chapter4, Division 4.5. 

110.3.10 Final inspection .... (No change to text) 

110.3.10.1 Flood hazard documentation .... (No change to text) 

110.3.10.2(HCD1) Operation and maintenance manual. At the time of final inspection, a manual, compact 
disc, web-based reference or other media acceptable to the enforcing agency shall be placed in the building in 
accordance with the California Green Building Standards Code (CALGreen), Chapter 4, Division 4.4. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300,18552, 18554, 18620, 18630, 18640, 18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

3 .. HCD proposes to adopt Chapter 2 from the 2015 International Building Code 
into the 2016 California Building Code with new, existing, and modified 
existing amendments as foliows: 

CHAPTER2 
DEFINITIONS 

SECTION 201 
GENERAL 

201.3 Terms defined in other codes. Where terms are not defined in this code and are defined in the International 
EneFgy ConseFVation Code, International Fuel Gas Code, International California Residential Code, California 
Electrical Code, California Existing Building Code, California Green Building Standards Code, California Fire Code, 
International California Mechanical Code or lntemational California Plumbing Code, such terms shall have the 
meanings ascribed to them as in those codes. 

SECTION 202 
DEFINITIONS 

ACCESSIBILITY. The combination of various elements in a building, facility, site, or area, or portion thereof, which 
allows access, circulation and the full use of the building and facilities by persons with disabilities in compliance with 
this code. 

ACCESSIBLE. A site, building, facility, or portion thereof that is approachable and usable by persons with disabilities 
in compliance with this code. 

ACCESSIBLE ROUTE. A continuous unobstructed path connecting accessible elements and spaces of an 
accessible site, building or facility that can be negotiated by a person with a disability using a wheelchair, and that is 
also safe for and usable by persons with other disabilities. Interior accessible routes may include corridors, hallways, 
floors, ramps, elevators and lifts. Exterior accessible routes may include parking access aisles, curb ramps, 
crosswalks at vehicular ways, walks, ramps and lifts. 

I ACCESSIBLE SPACE. A space that complies with the accessibility provisions of this code. 

ADAPTABLE DWELLING UNIT. (HCD 1-AC) An accessible dwelling unit within a covered multifamily building as 
designed with elements and spaces allowing the dwelling unit to be adapted or adjusted to accommodate the user. 
See Chapter 11 A, Division IV. 
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APPROVED. Acceptable to the building official. 

(HCD 1 & HCD 2) "Approved" means meeting the approval of the enforcing agency, except as otherwise 
provided by law, when used in connection with any system, material, type of construction, fixture or appliance as 
the result of investigations and tests conducted by the agency, or by reason of accepted principles or tests by 
national authorities or technical, health or scientific organizations or agencies. · 

Notes: (HCD 1 & HCD 2) 

1. See Health and Safety Code Section 17920 for ''Approved" as applied to residential construction and 
buildings or structures accessory thereto, as referenced in Section 1. 8. 2. 1. 1. 

2. See Health and Safety Code Section 17921. 1 for "Approved" as applied to the use of hotplates in 
residential construction referenced in Section 1.8.2.1.1. 

3. See Health and Safety Code Section 19966 for •Approved" as applied to factory-built housing as 
referenced in Section 1.8.3.2.5. 

4. See Health and Safety Code Section 18201 for "Approved" as applied to mobilehome parks as referenced 
in Section 1.8.2.1.3. 

5 .. See Health and Safety Code Section 18862.1 for "Approved" as applied to specialoccupancy parks as 
referenced in Section 1.8.2.1.3. 

APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or 
furnishing inspection services, when such agency has been approved by the building official. 

(HCD 1 & HCD 2) "Approved agency" shall mean "Listing agency" and 'Testing agency." 

APPROVED LISTING AGENCY. (HCD 1 & HCD 2) Any agency approved by the enforcing agency, unless otherwise 
provided by law, which is in the business of listing and labeling and which makes available at least an annual 
published report of such listings in which specific information is included that the product has been tested to 
recognized standards and found to comply. · · 

APPROVED TESTING AGENCY. (H.CD 1 & HCD 2) Any agency, which is determined by the enforcing agency, 
except as otherwise provided by law, to have adequate personnel and expertise to carry out the testing of systems, 
materials, types of construction, fixtures or appliances. 

ASSIST/VE DEVICE. (HCD 1-A C) An aid, tool or instrument used by persons with disabilities to assist in activities of 
daily living. · 

AUTOMATIC DOOR. A door equipped with a power-operated mechanism and controls that open and close the door 
automatically upon receipt of a momentary actuating signal. The switch that begins the automatic cycle may be a 
photoelectric device, floor mat or manual switch. 

BATHROOM. For the purposes of Chapter 11 A, a room which includes a water closet (toilet), a lavatory, and a 
bathtub and!or a shower. It does not include single-fixture facilities or those with only a water closet and lavatory. It 
does include a compartmented bathroom. A compartmented bathroom is one in which the fixtures are distributed 
among interconnected rooms. A compartmented bathroom is considered a single unit and is subject to the 
requirements of Chapter 11 A. · 

BUILDING. Any structure used or intended for supporting or sheltering any use or occupancy. 

Exception: (HCD 1, HCD 2 & HCD 1-AC) For applications listed in Section 1.8.2 regulated by the Department of 
Housing and Community Development, "Building" shall not include the following: 

1. Any mobilehome as defined in Health and Safety Code Section 18008. 

2. Any manufactured home. as defined in Health and Safety Code Section 18007. 

3. Any commercial modular as defined in Health and Safety Code Section 18001.8 or any special purpose 
commercial modular as defined in Section 18012.5. 

4. Any recreational vehicle as defined in Section Health and Safety Code 18010. 
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5. Any multifamily manufactured home as defined in Health and Safety Code Section 18008. 7. 

For additional information, see Health and Safety Code Section 18908. 

Note: Building shallhave the same meaning as defined in Health and Safety Code section 17920and18908 for the 
applications specified in Section 1. 11. 

BUILDING ENTRANCE ON AN ACCESSIBLE ROUTE. (HCD 1-AC) An accessible entrance to a .building that is 
connected by an accessible route to public transportation stops, to parking or passenger loading zones, or to public 
streets or sidewalks, if available. 

BUILDING, EXISTING. (HCD 1 & HCD 2) A building erected prior to the adoption of this code, or one for which a 
legal building permit has been issued. 

CELLULAR CONCRETE. (HCD 1 & HCD 2) A lightweight product consisting of port/and cement and selected gas
forming chemicals or foaming agents which create homogeneous voids in the hardened concrete. 

CHARACTERS. Letters, numbers, punctuation marks and typographic symbols. 

I CLEAR FLOOR SPACE. (HCD 1 -AC) The minimum unobstructed floor or ground space required to accommodate a 
single. stationary wheelchair and occupant. 

COMMON USE AREAS. (HCD 1-AC) Private use areas within multifamily residential facilities where the usr:i of these 
areas is limited exclusively to owners, residents and their guests. The areas may be defined as rooms or spaces or 
elements inside or outside of a building. 

COVERED MULTIFAMILY DWELLINGS. (HCD 1-AC) Dwelling 1:1Rits in hl:lildings eonsistfng of 3 or more dweHlng 
units or 4 or more eondomiR.l.um 1:1Rlts. Cover:ed multifamily dwe#fngs ine,lude dweJHng units listed in Seetien 1102A.1. 
Dv;e.!/ing wnits within a s!Rgle siR:Jetl:lffJ sepaFated hy fi.Fewalls do net eonstitl:Jte seµaFate hwlldings. 

Nate: .Corhl:Ji!dings oreompJexes eontaiRiRgpwhlie /wwsfng, see Chapter 118 forprevisions of the Dblision of the 
State Aiol=Nteet Aeeess Comp.'ianee (DSA AC). 

"Covered multifamily dwellings" means either of the following: 

1. Buildings that consist of at least four condominium dwelling units or at least three apartment dwelling units if 
the buildings have at least one elevator. 

2. The ground floor dwelling units in buildings that consist of at least four condominium dwelling units or at least 
three apartment dwelling units ifthe building does not have an elevator. 

I Covered multifamily dwellings include dwellings listed in Section 1102A. 1. For pumoses of this definition, dwelling 
units within a single structure separated by firewalls do not constitute separate buildings. · 

CROSS SLO.PE. (HCD 1-AC) The slope that is perpendicular to the direction of travel. (As differentiated from the 
definition of 0 Running Slope".) 

CURB CUT. An interruption of a curb at a pedestrian way, which separates surfaces that are substantially at the 
same elevation. 

CURB RAMP. A sloping pedestrian way, intended for pedestrian traffic, which provides access between a walk or 
sidewalk and a surface located above or below an adjacent curb face. 

DEPARTMENT. (HCD 1 & HCD 2) The Department of Housing and Community Development. 

DETACHED S/NGLE-FAMIL Y DWELLING. (HCD 1 & HCD 2) Any single-family dwelling which is separated 
(detached) from adjacent buildings. · 

DETECTABLE WARNING. A standardized surface feature built in or applied to walking surfaces or other elements to 
wam of hazards on a circulation path. · 

DIRECTIONAL SIGN. (HCD 1 & HCD 2) A publicly displayed notice which indicates by use of words or symbols a 
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recommended direction or route of travel. 

DWELLING UNIT. A single unit providing cbmplete, independent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking and sanitation. 

(HCD 1-AC) For the purposes of Chapter 11A, a single unit of residence for a family of one or more persons. 
Examples of dwelling units covered by Chapter 11A include condominiums, an apartment unit within an apartment 
building, and other types of dwel/ings in which sleeping accommodations are provided but toileting or cooking 
facilities are shared by occupants of more than one room or portion of the dwelling. Examples of the latter include 
dormitory rooms and sleeping accommodations in shelters intended for occupancy as residences for homeless 
persons. 

EFFICIENCY DWELLING UNIT. (HCD 1) A dwelling unit containing only one habitable room and includes an 
efficiency unit as defined by Health and Safety Code Section 17958.1. See Section 1208.4. 

ELEVATOR, PASSENGER. (HCD 1 & HCD 2) See "PASSENGER ELEVATOR." 

ENFORCEMENT. (HCD 1 & HCD 2) The applicable section of the Health and Safety Code is repeated here for clarity 
and reads as follows: 

Section 17920. "Enforcemenf' means diligent effort to secure compliance, including review of plans and permit 
· applications, response to complaints, citation of violations, and other legal process. Except as otherwise 
provided in this part, "Enforcement" may, but need not, include inspections of existing buildings on which no 
complaint or permit application has been filed, and effort to secure compliance as to these existing buildings. 

ENFORCING AGENCY. (HCD 1 & HCD 2) The designated department or agency as specified by statute or 
regulation. 

ENTRANCE. Any access point to a building or portion of a building or facility used for the purpose of entering. An 
entrance includes the approach walk, the vertical access leading to the entrance platform, the entrance platform itself, 
vestibule if provided, the entry door or gate, and the haroware of the entry door or gate. 

EQUIVALENT FACILITATION. The use of designs, products or technologies as alternatives to those prescribed, 
resulting in substantially equivalent or greater accessibility and usability. 

Note: In determining equivalent facilitation, consideration shall be given to means that provide for the maximum 
independence of persons with disabilities while presenting the least risk of harm, injury or other hazard to such 
persons or others. 

FAMILY (HCD 1 ). An individual or two or more persons who are related by blood or marriage; or otherwise live 
together in a dwelling unit. 

GRAB BAR. A bar for the purpose of being grasped by the hand for support. 

GRADE. (Adjacent Ground Elevation) (HCD 1-AC)The lowest point of elevation of the finished surface of the 
ground, paving or sidewaik within the area between the building and the property line or, when the property line is 
more than.5 feet (1524 mm) from the building, between the building and a line 5 feet (1524 mm) from the building. 
See Health and Safety Code Section 19955.3(d). 

GROUND FLOOR. The floor of a building with a building entrance on an accessible route. A building may have one 
or more ground floors. 

GUARD (HCD 1~ & HCD 2 & HCD 1-AC} OR GUARDRAIL. A building component or a system of building 
components located at or near the open sides of elevated walking surfaces that minimizes the possibility of a fall from 
the walking surface to a lower level. 

HOUSING AT A PLA€E OF EDUCA T/ON. Housing operated by or on behalf of an elementary, secondary, 
undergraduate, or postgraduate school, or other place of education, including dormitories, suites, apartments, or 
other places of residence. 

HOTEL OR MOTEL. (HCD 1 & HCD 2) Any building containing six or more guest rooms intended or designed to be 
used, or which are used, rented or hired out to be occupied, or which are occupied for sleeping purposes by guests. 
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INTERNA T/ONAL SYMBOL OF ACCESSIBILITY. The symbol adopted by Rehabilitation lntemational's 11th World 
Congress for the purpose of indicating that buildings and facilities are accessible to persons with disabilities. 
KICK PLATE. An abrasion-resistant plate affixed to the bottom portion of a door to prevent a trap condition and 
protect its surface. 

LABELED. Equipment, materials or 'products to which have bden affixed a label, seal, symbol or other identifying 
mark of a nationally recognized testing laboratory, inspection agency or other organization concerned with product 
evaluation that maintains periodic inspection of the production of the above-labeled items and whose labeling 
indicates either that the equipment, material or product meets identified standards or has been tested and found 
suitable for a specified purpose. 

(HCD 1 & HCD 2) "Labeled" means equipment or materials to which has been attached a label, symbol or other 
identifying mark of an organization, approved by the Department, that maintains a periodic inspection program of 
production of labeled products, installations, equipment, or materials and by whose labeling the manufacturer 
indicates compliance with appropriate standards or petformance in a specified manner. 

LA VA TORY. A fixed bowl or basin with running water and drainpipe, as in a toilet or bathing facility, for washing or 
bathing purposes. (As differentiated from the definition of "Sink".) 

LEVEL AREA. (HCD 1-AC) A specified sutface that does not have a slope in any direction exceeding 114 inch 
(6.4 mm) in 1 foot (305 mm) from the horizontal (2.083-percent gradient). 

LIFT, PLATFORM (WHEELCHAIR). (HCD 1-AC) See "Platform (Wheelchair) Lift". 

LISTED. Equipment, materials, products or services included in a list published by an organization acceptable to the 
code official and concerned with evaluation of products or services that maintains periodic insp8ction of production of 
listed equipment or materials or periodic evaluation of services and whose listing states either that the equipment, 
material, product or service meets identified standards or has been tested and found suitable for a specified pl!rpose. 

(HCD 1 & HCD 2) "Listed" means all products that appear in a list published by an approved testing or listing agency. 
For additional information, see Health and Safety Code Section 17920(h). 

LISTING AGENCY. (HCD 1 & HCD 2) An agency approved by the department that is in the business of listing and 
labeling products, materials, equipment and installations tested by an approved testing agency, and that maintains a 
periodic inspection program on current production of listed products, equipment and installations, and that, at least 
annually, makes available a published report of these listings. For additional information, see Health and Safety Code 
Section 17920(1). 

LOBBY. (HCD 1 & HCD 2) An area not defined as a waiting room at the entrance of a building through which 
persons must pass. 

LODGING HOUSE. (HCD 1 & HCD 1-AC) Any building or portion thereof containing not more than five guest rooms 
where rent is paid in money, goods, labor or otherwise. and that is occupied by the proprietor as the residence of 
such proprietor. 

MARKED CROSSING. A crosswalk or other identified marked path intended for pedestrian use in crossing a 
vehicular way. 

MOTEL. (HCD 1 & HCD 2) See Hotel or Motel. 

MULTISTORY DWELLING UNIT. (HCD 1-AC) A dwelling unit with finished living space located on one floor and the 
floor or floors immediately above or below it. 

NEWLY CONSTRUCTED. (HCD 1-AC) A building that has never before been used or occupied for any purpose. 

NORMAL. (HCD 1 & HCD 2) Conforming to a pattern or standard regarded as usual or typical. 

OPEN RISER. The space between two adjacent stair treads not closed by a riser. 
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·';. 

OPERABLE PART. A component of an element used to insert or withdraw objects, or to activate, deactivate, or 
adjust the element. 

PASSAGE DOOR. (HCD 1.:.AC) A door other than an exit door through which persons may traverse. 

I PASSENGER ELEVATOR. (HCD 1 & HCD 2) ''Pa&&eRger E.'e•;.atef' i8 aR An elevator used primarily to carry per:sORs 
passengers. For additional information, see California Code of Regulations, Title 8, Division 1, Chapter 4. 

PASSIVE SOLAR ENERGY COLLECTOR. (HCD 1 & HCD 2) Uses architectural components, rather than 
mechanical components, to provide heating or cooling for a building interio,r. 

PEDESTRIAN. (HCD 1-AC) An individual who moves within walking areas with or without the use of walking
assistive devices such as crotches, leg braces, wheelchairs, white cane, service animal, etc. 

PEDESTRIAN WAY. A route by which a pedestrian may pass. 

PERSONS WITH DISABLITIES. (HCD 1-AC) For purposes of Chapter 11 A, "Persons with Disabilities" includes, but 
is not llmited to, any physical or mental disability as defined in Government Code Section 12926. 

PICTOGRAM. A pictorial symbol that represents activities, facilities, or concepts. 

PLACE OF PUBLIC ACCOMMODATION. A facility operated by a private entity whose operations affect commerce 
and fall within at least one of the following categories: 

( 1) Place of lodging, except for an establishment located within a facility that contains not more than five rooms · 
for rent or hire and that actually is occupied by the proprietor of the establishment as the residence of the 
proprietor. For purposes of this code, a facility is a "place of lodging" i; it is: 

(i) An inn, hotel, or motel; or 

(ii) A facility that: 

(A) Provides guest rooms for sleeping for stays that primarily are short-term in nature (generally 30 days 
or Jess) where the occupant does not have the right to return to a specific room or unit after the 
conclusion of his or her stay; and 

(B) Provides guest rooms under conditions and with amenities similar to a hotel, motel, or inn, including 
the following: 

(1) On- or off-site management and reservations service; 

(2) Rooms available on a walk-up or call-in basis; 

(3) Availability of housekeeping or linen service; and 

(4) Acceptance of reservations for a guest room type without guaranteeing a particular unit or room 
until check-in, and without a prior lease or security deposit. 

(2) A restaurant, bar; or other establishment serving food or drink; 

(3) A motion picture house, theater; concert hall, stadium, or other place of exhibition or entertainment; 

(4) An auditorium, convention center; lecture hall, or other place of public gathering; 

(5) A bakery, grocery store, clothing store, hardware store, shopping center; or other sales or rental 
establishment; 

(6) A laundromat dry-cleaner; bank, barber shop, beauty shop, travel service, shoe repair service, funeral parlor; 
gas station, office of an accountant or lawyer; pharmacy, insurance office, professional office of a health care 
provider; hospital, or other service establishment; 

(7) A terminal, depot, or other station used for specified public transportation; 

(8) A museum, library, gallery, or other place of public display or collection; 

(9) A park, zoo, amusement park, or other place of recreation; 
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(1 OJ A nursery, elementary, secondary, undergraduate, or postgraduate private school, or other place of 
education; 

(11) A day care center, senior citizen center, homeless shelter, food bank, adoption agency, or other social 
service center establishment; and 

(12) A gymnasium, health spa, bowling alley, golf course, or other place of exercise or recreation; 

(13) A religious facility; 

(14) An office building; 

(15) A public curb or sidewalk. 

PLATFORM (WHEELCHAIR) LIFT. A hoisUng and lowering mechanism equipped with a car or platform, or suppott, 
which serves two landings of a building or structure and is designed to carry a passenger or passengers and/or 
luggage or other material a vettical distance as may be allowed. · 

POWDER ROOM. A room containing a water closet (toilet) and a lavatory, and which is not defined as a bathroom. 

PRIMARY ENTRY. (HCD 1-AC) The principal entrance through which most people enter the building, as designated 
by the building official. 

PRIMARY ENTRY LEVEL. (HCD 1-AC) The floor or level of the.building on which the primary entry is located. 

PUBLIC ENTITY. Any State or local government; any department, agency, special-purpose district, or other 
instrumentality of a State or local government. 

PUBLIC HOUSING. Housing facilities owned and/or operated by, for or on behalf of a public entity including but not 
limited to the following: 

1. Publica/ly owned and/or operated one- or two- family dwelling units or congregate residences; 

2. Publically owned and/or operated buildings or complexes with three or more residential dwellings units; 

3. Reserved 

4. Publically owned and/or operated homeless shelters, group homes and similar social service 
establishments; · 

5. Publica/ly owned and/or operated transient lodging, such as hotels, motels, hostels and other facilities 
providing accommodations of a shott term nature of not more than 30 days duration; 

6. Housing at a place of educaUon owned or operated by a public entity, such as housing on or serving a public 
school, public co/iege or public university campus; 

7. Privately owned housing made available for public use as housing. 

PUBLIC USE AREAS. (HCD 1-AC) Interior or exterior rooms or spaces of a building or facility that are made 
available to the general public and do not include common use areas. Public use areas may be provided at a building 
or facility that is privately or publicly owned. 

RECOMMEND. (HCD 1 & HCD 2) Does not require mandatory acceptance, but identifies a suggested action that 
shall be considered for the purpose of providing a greater degree of accessibility to persons with disabilWes. 

RISER. The upright patt between two adjacent stair treads. 

RUNNING SLOPE. The slope that is parallel to the direction of travel. (As differentiated from the definition of "Cross 
Slope".) 

SANITARY FACILITY. (HCD 1 & HCD 1-AC) Any single water closet, urinal, lavatory, bathtub or shower, or a 
combination thereof, together with the room or space in which they are housed. 

SHOULD. (HCD 1 & HCD 2) See "Recommend." 
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SIDEWALK. A surfaced pedestrian way contiguous to a street used by the public. (As differentiated from the 
definition of 'Walk. 'J 

SINGLE-ACCOMMODA T/ON SANITARY FACILITY. (HCD 1-AC) A room that has not more than one of each type 
of sanitary fixture, is intended for use by only one person at a time, has no partition around the toilet, and has a door 
that can be locked on the inside by the room occupant. 

SITE DEVELOPMENT. (HCD 1-AC) "On-site" and "Off-site" work, including, but not limited to, walks, sidewalks, 
ramps, curbs, curb ramps, parking facilities, stairs, planting areas, pools, promenades, exterior gathering or assembly 
areas and raised or depressed paved areas. 

SINK. A fixed bowl or basin with running water and drainpipe, as in a kitchen or laundry, for washing dishes, clothing, 
etc. (As differentiated from the definition of "Lavatory".) 

SLEEPING ACCOMMODATIONS. Rooms intended and designed for sleeping. 

SLOPE. (HCD 1-AC) The relative steepness of the land between two points and is calculated as follows: 

'-! The horizontal distance and elevation change between the two points (e.g., an entrance and a passenger loading 
zone). The difference in elevation is divided by the distance and the resulting fraction is multiplied by 100 to obtain 
the percentage of slope. 

For example: if a principal entrance is 1 O feet (3048 mm) from a passenger loading zone, and the principal entrance 
is raised 1 foot (305 mm) higherthan the passenger loading zone, then the slope is 1110 100 = 10 percent. 

SPACE. A definable area, e.g., a room, toilet room, hall, assembly area, entrance, storage room, alcove, courtyard, 
or lobby. . 

TACTILE. An object that can be perceived using the sense of touch. 

TACTILE SIGN. A sign containing raised characters and/or symbols and accompanying Braille. 

TEXT TELEPHONE. Machinery or equipment that employs interactive text-based communications through the 
transmission of coded signals across the standard telephone network. Text telephones can include, for example, 
devices known as TTYs (teletypewriters) or computers. 

TESTING AGENCY. (HCD 1 & HCD 2) An agency approved by the department as qualified and equipped for testing 
of products, materials, equipment and installations in accordance with nationally recognized standards. For additional 
information, see Health and Sa.fety Code Section 17920(m). 

TRANSIENT LODGING. A building or facility containing one or more guest room(s) for sleeping that provides 
accommodations that are primarily short-term in nature. Transient lodging does not include residential dwelling units 
intended to be used as a residence, inpatient medical care facilities, licensed long-term care facilities, detention or 
correctional facilities, or private buildings or facilities that contain no more than five rooms for rent or hire and that are 

· actually occupied by the proprietor as the residence of such proprietor. · 

TREAD. The horizontal part of a step. 

TTY. An abbreviation for teletypewriter. Machinery that employs interactive text-based communication through the 
transmission of coded signals across the telephone network. TTYs may include, for example, devices known as 
TDDs (telecommunication display devices or telecommunication devices for deaf persons) or computers with special 
modems. TTYs are also called text telephones. 

UNREASONABLE HARDSHIP. When the enforcing agency finds that compliance with the building standard would 
make the specific work of the project affected by the building standard infeasible, based on an overall evaluation of 
the following factors: 

1. The cost of providing access. 

2. The cost of all construction contemplated. 

3. The impact of proposed improvements on financial feasibility of the project . . 
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4. The nature of the accessibility, which would be gained or Jost. 

5. The nature of the use of the facility under construction and its availability to persons with disabilities. 

The details of any finding of unreasonable hardship sha// be recorded arid entered in the files of ttie enforcing agency. 

VEHICULAR OR PEDESTRIAN ARRIVAL POINTS. (HCD 1-AC) Public or resident parking areas, public 
transportation stops, passenger loading zones, and public streets or sidewalks. 

VEHICULAR WAY. A route provided for vehicular traffic, such as in a street, driveway, or parking facility. 

WALK. (HCD 1-AC) A surfaced pedestrian way not located contiguous to a street used by the public. (See definition 
for "Sidewalk. 'J 

WHEELCHAIR. (HCD 1-AC) A chair mounted on wheels to be propelled by its occupant manua//y or with the aid of 
electric power, of a size and configuration conforming to the recognized standard models of the trade. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, i8690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5; 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

4. HCD proposes to not adopt the following Chapter 2 definitions from the 
2015 International Building Code: 

ACCESSl8LE. A site, building, facility or portion the roof that oomplies with Chapter 11. 

ACCESSl8LE ROUTE. A oontinuous, unobstruoted path that complies with Chapter 11. 

ACCESSIBLE UNIT. A dwelling unit or sleeping unit that oomplies with this code and the provisions for P.ccessible 
units in ICC A117.1. 

COMMON USE. Interior or exterior oiroulation paths, rooms, spaces or elements that are not for publio use and aro 
made available for the shared use of two or more people. 

CONCRETE • 
. . . . (No change to text) 
Cellular. A lightweight insulating oonorete made by mixing a preformed foam with Portland cement slurry and ha'Jing 
a dry unit weight of approximately 30 pof (4BO kglm3). See CELLULAR CONCRETE. 

DETECTA.EILE '.'VARNING. A standardized surfaoe feature built in or applied to walking surfaoes or other elements to 
warn visually impaired persons of hazards on a circulation path. 

INTENDED TO BE OCCUPIED AS A RESIDENCE. This refers to a dwelling unit or sleeping unit that can or will be . 
used all or part of the time as the oooupanfs place of abode. 

LODGING HOUSE. A one family dwellinf! where one or more occupants are primarily permanent in nature and rent is 
paid for guest rooms. 

MULTILEVEL ASSEMBLY SEATING. Seating that is arranf!ed in distinot le11els where each level is comprised of 
either multiple ro'NS, or a single row of box seats assessed from a separate level. 

MULTISTORY UNITS. A dwelling unit or sleeping unit with habitable spaee located on more than one story. 
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PUBblC USE AREAS. Interior or e*1erior rooms _or s1mces that are macle a'.'ailable to the general public. 

SELF SERVICE STORAGE FAClblTY. Real property designecl ancl used for the purpose of renting or leasing 
indMclual storage spaces to customers for the purpose of stoFing and rerno'.'ing personal property on a self service 
~ . 

TYPE A UNIT. A dw~lling unit or sleeping unit designed and constructecl for accessibility in accordance with this cocle 
ancl the pro\'isions for Type A units in ICC A117.1. 

TYPE 8 UNIT. A ci1".relling unit or sleeping l:lnit elesigned ancl constmctecl for accessibility in accordance wUh this oocle 
ancl the pro11isions for Type 8 units in ICC A117.1, consistent with the design ancl construction requirements of the 
fecleral Fair !=lousing Act. 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, '18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 

519990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

5. HCD proposes to adopt Chapter 3, except Section 308.3, from the 
2015 International Building Code into the 2016 California Building Code, with 
new and existing amendments as follows: 

CHAPTER3 
USE AND OCCUPANCY CLASSIFICATION 

SECTION302 
CLASSIFICATION 

302.1 General. Structures or portions of structures shall be classified with respect to occupancy in one or more of the 
groups listed in this section. A room or space that is intended to qe occupied at different times for different purposes 
shall comply with all of the requirements that are applicable to each of the purposes for which the room or space will 
be occupied. Structures with multiple occupancies or uses shall comply with Section 508. Where a structure is 
proposed for a purpose that is not specifically provided for in this code, such structure shall be classified in the group 
that the occupancy most nearly resembles, according to the fire safety and relative hazard involved. 

1. Assembly (see Section 303): Groups A-1, A-2, A-3, A-4 and A-5 
2. Business (see Section 304): Group B 
3. Educational (see Section 305): Group E 
4. Factory and Industrial (see Section 306): Groups F-1 and F-2 
5. High Hazard (see Section 307): Groups H-1, H-2, H-3, H-4 and H-5 
6. Institutional (see Section 308): Groups 1-1, 1-2, 1-3 and 1-4. 
7. (SFM) Laboratory (see Section 202): Group B, unless classified as Group L (see Section 443) or Group H 

(see Section 307). 
8. Mercantile (see Section 309): Group M 
9. (SFM) Organized Camps (see Section 440): Group C10. 
10. (SFM) Res~arch Laboratories (see Section 443): Group L 
11. ·Residential (see Section 310): Groups R-1, R-2, R-2.1, R-3, R-3.1 and R-4 
12. Storage (see Section 311): Groups S-1 and S-2 
13. Utility and Miscellaneous (see Section 312): Group U 

SECTION305 
EDUCATIONAL GROUPE 

Fl~E~re~Tu~s ~~~ 
2015 IBC I 2016 CBC - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



305.2.3 Five or fewer children in a dwelling unit A facility such as the above within a dwelling unit and having five 
or fewer children receiving such day care shall ~e classified as a Group R-3 occupancy or shall comply with the 
International California Residential Code. 

SECTION 310 
RESIDENTIAL GROUP R 

310.1 Residential Group R. Residential Group R includes, among others, the use of a building or structure, or a 
portion thereof, for sleeping purposes when not classified as an Institutional Group I or when not regulated by the 
International California Residential Code. 

310.3 Residential Group R-1. Residential occupancies containing sleeping units where the occupants are primarily 
transient in nature, including: 

Boarding houses (transient) with more than 10 occupants 
Congregate living facilities (transient) with more than 10 occupants 
Hotels (transient) 
Motels (transient) 
(HCD 1) Efficiency dwelling units (transient) 

310.4 Residential Group R-2. Residential occupancies containing sleeping units or more than two dwelling units 
where the occupants are primarily permanent in nature, including: · 

Apartment houses 
Boarding houses (nontransient) with more than 16 occupants 
Congregate living facilities (nontransient) with more than 16 occupants 
Convents 
Dormitories 
Fraternities and sororities 
Hotels (nontransient) 
Live/work units 
Monasteries 
Motels (nontransient) 
Vacation timeshare properties 
(HCD 1) Efficiency dwelling units (nontransient) 

310.5 Residential Group R-3. Residential occupancies where the occupants are primarily permanent in nature and 
not classified as Group R-1, R-2, R-2.1, R-3.1, R-4 or I, including: 

Buildings that do not contain more than two dwelling units 
Boarding houses (nontransient) with 16 or fewer occupants 
Boarding houses (transient) with 10 or fewer occupants 
Care facilities that provide accommodations for .five-six or fewer- persons clients receiving care 
Congregate living facilities (nontransient) with 16 or fewer occupants 
Congregate living facilities (transient) with 10 or fewer occupants 
(HCD 1) Efficiency dwelling units. 

310.5.2 Lodging houses. Owner-occupied lodging houses with five or fewer guest rooms shall be permitted to be 
constructed in accordance with the International California Residential Code. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1 . 
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6. HCD proposes to adopt Chapter 4 from the 2015 International Building Code 
into the 2016 California Building Code with new and existing amendmentS as 
follows: 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

SECTION406 
MOTOR-VEHICLE-RELATED OCCUPANCIES 

406.3.2 Clear height. In private garages and carports, the clear height in vehicle and pedestrian traffic areas shall be 
not less than 7 feet (2134 mm). Vehicle and pedestFian areas accommodating •.ian accessible parking shall comply 
with Section 1106.5. (HCD 1~ACJ The clear height of vehicle and pedestrian areas required to be accessible shall 
comply with Chapter 11 A. 

406.3.6 (Formerly 406.3.5) Automatic garage door openers. Automatic garage door openers, where provided, 
shall be listed in accordance with UL 325. See Health and Safety Code Sections 19890 and 19891 for additional 
provisions for residential garage door openers. 

406.4.1 Clear height The clear height of each floor level in vehicle and pedestrian traffic areas shall not be less than 
7 feet (2134 mm). Vehicle and pedestFian areas accommodating van accessible parking shall comply w~th Section 
~ (HCD 1 -AC) The clear height of vehicle and pedestrian areas required to be accessible shall comply with 
Chapter 11A. 

406.6.2 Ventilation. A mechanical ventilation system shall be provided in accordance with the International California 
Mechahical Code. · 

406.8.2 Ventilation. Repair garages shall be mechanically ventilated in accordance with the International California 
Mechanical Code. The ventilation system shall be controlled at the entrance to the garage. 

406.8.4 Heating equipment. Heating equipment shall be installed in accordance with the International California 
Mechanical Code. 

SECTION409 
MOTION PICTURE PROJECTION ROOMS 

409.3 Projection room and equipment ventilation. Ventilation shall be provided in accordance wit~ the 
International California Mechanical Code. 

SECTION414 
HAZARDOUS MATERIALS 

414.1.2 Materials. The safe design of hazardous material occupancies is material dependent. Individual material 
requirements are also found in Sections 307 and 415, and in the International California Mechanical Code and the 
International California Fire Code. 

414.3 Ventilation. Rooms, areas or spaces in which explosive, corrosive, combustible, flammable or highly toxic 
dusts, mists, fumes, vapors or gases are or may be emitted due to the processing, use, handling or storage of 
materials shall be mechanically ventilated where required by this code, the International California Fire Code or the 
International California Mechanical Code. 

Emissions generated at workstations shall be confined to the area in which they are generated as specified in the 
International California Fire Code and the International California Mechanical Code. 

SECTION415 
GROUPS H-1, H-2, H-3, H-4 AND H-5 

415.9.1 (Formerly 415.8.2) Flammable and combustible liquids. The storage, handling, processing and 
transporting·offlammable and combustible liquids in Group H-2 and H-3 occupancies shall be in accordance with 
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Sections 415.9.1.1 through 415.9.1.9, the International California Mechanical Code and the International California 
Fire Code. 

415.9.1.7 (Formerly 415.8.2.7) Room ventilation. Storage tank areas storing Class I, II or lllA liquids shall be 
provided with mechanical ventilation. The mechanical ventilation system shall be in accordance with the International 
California Mechanical Code and the International California Fire Code. 

415.9.2 (Formerly 415.8.3) Liquefied petroleum gas facilities. The construction and installation of liquefied 
petroleum gas facilities shall be in accordance with the requirements of this code, the International California Fire 
Code, the International California Mechanical Code, the International Fuel Gas California Plumbing Code andNFPA 
58. 

415.9.3 (Formerly 415.8.4) Dry cleaning plants. The construction and installation of dry cleaning plants shall be in 
accordance with the requirements of this code, the International California Mechanical Code, the International 
California Plumbing Code and NFPA 32. Dry cleaning solvents and systems shall be classified in accordance with the 
International California Fire Code. 

415.11.11 (Formerly 415.10.11) Automatic sprinkler system protection in exhaust ducts for HPM. An approved 
automatic sprinkler system shall be provided in exhaust ducts conveying gases, vapors, fumes, mists or dusts 
generated from HPM in accordance with Sections 415.11.11.1 through 415.11.11.3 and the International California 
Mechanical Code. 

SECTION416 
APPLICATION OF FLAMMABLE FINISHES 

416.2.2 Ventilation. Mechanical ventilation and interlocks with the spraying operation shall be in accordance with the 
International California Mechanical Code. 

416.3 Spraying spaces. Spraying spaces shall be ventilated with an exhaust system to prevent the accumulation of 
flammable mist or vapors in accordance with the International California Mechanical Code. Where such spaces are 
not separately enclosed, noncombustible spray curtains shall be provided to restrict the spread of flammable vapors. 

SECTION 417 
DRYING ROOMS 

417 .1 General. A drying room or dry kiln installed within a building shall be constructed entirely of approved 
noncombustible materials or assemblies of such materials regulated by the approved rules or as required in the 
general and specific sections of this chapter for special occupancies and where applicable to the general 
requirements of the International California Mechanical Code. 

SECTION 419 
LIVE/WORK UNITS 

419. 7 Accessibility. Accessibility shall be designed in accordance with Chapter 11 Chapter 11 A for the function 
served. 

419.8 Ventilation. The applicable ventilation requirements of the International California Mechanical Code shall apply 
to each area within the live/work unit for the function within that space. 

419.9 Plumbing facilities. The nonresidential area of the live/work unit shall be provided with minimum plumbing 
facilities as specified by Chapter 29 the California Plumbing Code, based on the function of the nonresidential area. 
Where the nonresidential area of the live/work unit is required to be accessible by Section 1103.2.13, the plumbing 
f!Xtures specified by Chapter 29 the California Plumbing Code shall be accessible. 

SECTION420 
GROUPS 1-1, R-1, R·2, R-3 

420. 7 (HCD 1) Construction waste management. Recycle and/or salvage for reuse a minimum of -50 65 percent of 
the nonhazardous construction and demolition waste in accordance with the California Green Building Standards 
Code (CALGreen), Chapter 4, Division 4.4. 
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420.8 Special provisions for residential hotels. (HCD1 & HCD 1-AC) 

420.8.1 Locking mail receptacles. A locking mail. receptacle for each residential unit shall br;J provided in all 
residential hotels pursuant to the requirements specified in Health and Safety Code Section 17958.3. 

420.9 (HCD 1) Electric vehicle (EV) charging for new construction. Newly constructed Group R-2 and R-3 
buildings shall be provided with an infrastructure to facilitate future instal/ation and use of electric vehicle (EV) 
chamers in accordance with the California Green Building Standards Code (CALGreen). Chapter4. Division 4.1. 

SECTION421 
HYDROGEN FUEL GAS ROOMS 

421.5 Exhaust ventilation. Hydrogen fuel gas rooms shall be provided with mechanical exhaust ventilation in 
accordance with the applicable provisions of Section 502.16.1 of the International California Mechanical Code. 

NOTE: 
Authority Cited: Health and Safety Code Sectic:ms 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 

~:~ 18691, 18865, 18871.31 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
,,. 19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, ~ 8860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

7. HCD proposes to repeal and not bring forward Section 420.6 from the 
2013 California Building Code. 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

SECTION420 
GROUPS 1-1, R-1, R-2, R-3 

420-.6 Carhon monoxide alarms. (HCI)1, HCD2 & HCD1 AC) 

420-.6.1 Garhon monoxide alarms iR new eoRStmetion. f'!fJw!y oORStmoted Group R eeo/Jf)aneies leoated in a 
bllildiRg ooota.n1Rg a fuel b1:1ming appllanoe er a lwf!fiing that has an attaohed gar:age sf:la!I be equiwed with 
siRgle statiOR oarhoo monoxide a!afffls. The oaFben moooxide aJaffRs shall be listed as oeffiply.1Rg with UL 2034 
and shall be installed t;Jnd malntafned iR aooofflanse with NFPA 720 and the manl:lfaotf:Jfers lnstn:1o#ons. An 
open par:f<.1Rg gar:age, as defined in the GalifeFRia Building Cede, or an enetesod paFking gar:age ~<enti.'ated in 
aooofflanee witf-1 the Califorma ,"AfJo/:JanloaJ Cede shall net be deemed te be an attaohed garage. 

Exeeption: Sleepfng 1:1H!ts or dwel!tng 1:1Rits that de net themso!ves oentaiR a fuel buming awtianoe er have an 
attao/:Jed garage, but #lat ar:e fosated in a building with a fuel humiRg app.'Janoe or aA attaof:led garage, need 
Aot be provided Vlitf:l siRgle station oaFbeA monoxide a!ar:ms pro•1ided that: 

1. The steeping unit or dweHiRg l:lfl,it is fooated mew than one srol}' abe•10 or betew any stery that oeAfa,1Rs 
a fuel buffling appliaAoo or an attao/:Jed garage; aRd 

2. The s!eep.iRg l:lflit or dy-.<e!!iRg tm.if ia Aet oooneoted by duot weri< er •1enti!ation sf:lafts te BRY room 
oontaiRiRg a fue! bf:lFRing appliarwe er te aA attaohed gaFage; and 

3. Tf:le b1:1i!dfAg j.s e(fHifJ'Ped with a GOfflFROR ar:ea oaFbon moAoxicle deteo#oo system that inoludes all 
eno!esed oemmoA ar:ea spases. 

420.6.1.1 Carhen monoxide deteetian systems. Garhon mooexfde deteotion systems that ,lnoll:Jde oarhon 
monoxide detesters and audible Aetifioatlen appff.anoos ,if1stal'ed aAd mainta.iRed in aoooFdanoe with thfa 
seotion for oarbon monoxide alaFms and NFPA 72G shall be peFmitted. The oaroon monoxide deteotoFS shall 
be histed as oemp!yiRg with UL 2076. · 
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420.6.1.2 Po'l.rer supply. CarboR moRox.ide a.'ar:ms shall rooeive their primary po'ller from the buf.!d.'Rg wiriRg 
where suoh wiriRg i8 sened fr:em a oomm,erofal soUFOe aRd shaU be eqttfpped with a battery baok up. l'.laFm 
w!EiRg shaft be clireet/y OORReoted te the peffflaReRt buHding wf-FiRg without a disooRneetiRg switeh other than as 
ffJqttired for ewJrouff'Ont proteetion. 

lZxGeptiORs: 

1. V'lhere there is no oommeroial power supp/j', the oarbon FRonoxide alar:m FRay be so!fJly battery 
operated. 

2. Otherpowersouroesreoognfzedforuso byNFPA 720. 

420.6.1.3 lnteteonnection. Where more thaR one oarbon FRonoxide a!afffl is required te be iRstalled within the 
dwe.'ling unit or within a sleeping unit, the alar:m shall bo interoonneoted iR a manner that aetiw1tlOR of one 
a.'ar:m shall aof.i11Dte a!.' of the a.'afff!s iR the indi'lidua! t:JRJt. 

420. 6.1.4 AlaFm requirements. /\lo person shall install, maFket, distribute, offer for sale, or sell any oarbOR 
moRoxide devioo .Vi the State of Calffomia llflloss the de'lioe and instrnotiens ha•;.e been approved and Hsted 
by the state F!FfJ Marshal. 

Carbon monoxide alafffls FfJquiffJd by Seetion 420. 6.1 sha!! be installed aRd maintafned iR the fo.'lowing 
!ovations: 

1. Outside ofeaeh separate dwfJJ!ing llflit skJeping a:ua fR the immediate •lfoinfty of tho bedroom(s). 

2. On every Je~'-0! of a dwelling llflit inoludiRg basements. 

3. Group R 1 OoGUpanGies onl;1• 

a. On the oe.'ling of every s.'eep.Viy unit or other leoatfons within the sleep.Viy unit fn oomp.'ianoe with the 
manufaeturor's installation inst .... .Jetfoos. 

420.6.1.5 Mu.'tip/.e purpose alarms. CarboR monEl*ide alarms oombined 'llfth smoke alaffRS shall GE?mply with 
SeetioR 4W. 6, aH app!ff;able standards, and requfffJments for listing and appre•;.af by the Offiee of the State 
Fire lWars/:Ja,\ for smoke a.farms. 

420.6.1.6 Visihle ala1ms. !n buiklings oontainfng oovered ml:J!tifamHy dwellfRgs as defined in Chapter 2, with 
fuel bum.'Rg app#anoos and/or attaohed garages as desoribed in Sootion 420. 6.1, al.' reqttired oarbon 
monoxide alafffls sha.'! be equipped with tho oapability te s1:1pport visible alar:m notifioatfoo in aooor.cJanoe wlth 
NFPA 720. 

420.fi.2 Carbon monoxide alarms in existing dwellings or sleeping units. Ext-sting Group R oeoupaRoies 
leoated in a buiklinf} with a fossil fuel bum.Viy heater or app!iaRee, fireplaee or an attaehed gar=age shall ha•;.o 
sing.to statioo oarben monoxide alam:is instaJ.'od in aooerclanee wlth th.<s soetien. The eareoo menoxide a,'afffls 
shal.' be listed as eomp!}1ing with UL 2034 aRd be installed and ma.Vitained .w aooor.cJanee with NFPA 720 and the 
manufaoturefs instr . ..'Gt!ons. 
An open pafkfng garage, as defined in the Ca.'ifomia Building Code, or an ene!osedpafkfng garage •;.enti.'ated in 
aoeor.cJanoe with the Calffomia f\'1eohanieal Code shaU not be deemed to be aR attaohed garage. 

EixGeption: S.'oeping unlts or dweHing unlts that de not themse!>;.os eootain a fossll fueJ bum.'Rg heater or 
applianoe, firep.'aoe or an attaohed gamge, bf;lt that are toeated in a bullcl.'Rg wlth a fossil fuel buming applfanee 
or an attaohed garage, need not be provided with single station oarbon fflenoxide alar:ms pro•l-ided that: 

1. The sleep.Ing f;IRft or dwelling (;Jf)it is !ooated more thaR one stery above or below an;1 stow that oontaiRs a 
rue-! buming applianoe or an attaohed garage; and 

2. The s!eepfRfJ 11Rit or dvlfJlliRfJ !:JR.it is not oonneoted by duet wofk or •;.ontlJatloR shafts te any room 
oonta.Vi.wy a fuo! buming app#anoe or to aR attaohed garage; and 

3. The buik:liny is equipped with a eommOR area oarbOR FROROXide deteetion system, oarben FROR9*.1de 
deteoter or eombinatien deteoter .Vi the same spaoo as per:manently .Vista/led fuel b1:1m.wy applianoo(s). 

420.fi.2.1 Carbon monox.'de deteetion systems. Carbon menoxide deteotioo systems thatfnoll:Jcle oarboR 
monox1de deteotors and audible Rotifioatlori app!ianoes, .wsta!.'od and fflainta.wed .Vi aooor.cJanoo vl-ith th,<s 
seetion for oarben monoxide a/am:is and NFPA 720 shaH be pem:iitted. The oarboR monoxide deteetors shal! 
be fi.sted as oomp!y.wg with UL 2075. 
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420. 6.2.2 &isting dvJet!ings er sJeepiRg 1:1Rits requiring a permit. V'Alen a permit ,is required for 
alterations, repaff:s or addif.iens with a tota! oost or oa,'oHJated ·1a.t.ootion exseeding one thol.J88nd detJars 
($1,000), eJ6'sting d\•1-fJ.'lfRgs or sleeping 1:JF1its witf:I a fossll f1:Je! b1:Jming heaterorawf.ianse, fiFepJaee or an 
attashed gar:age sf:laH ha'le a oarbOR monc>Jfide a!-arm !nstaUed in aoeerdanee with Sestion 420. 4.2 420.6.2. 
Carson FRonoxJde a.laFms shall only he requJFed in the &peolfis dweUing 1:1nit or sleeping 1:JF1it for wf:l..ieh the 
perm# v,ras ohtained. 

420. 6.2.3 &isting dwelliRgs or sleeping units not requiring a permit (no oonstruotion takmg plaoe). 
P1:Jrsuant to Health and Safety Code Seotion 17926, a oarhon monexfde ala1m(s) shat! he installed in e'lery 
ex.'stiRg dwelling wnit or steeping l:JFlit witf:I a fossil fflel hflFRing heater or awlfanoe, fifep.laoe or an attaohed 
garage as fol!ews: 

420.6.2.3.1 Carbon monoxide aJarms an arafter',..'IJ/y 1, 2011. Carbon monoxJde alarms shat! be 
installed ,ifl aseordanee with Sestien 420. 9. 2 in exfstiRg detaohed s.iRg!e fami!y dwellings or sleeping 
Elnits intended for hwman OGGl:lpanoy tf:lat have a fess.if fuel hflFRing heater or 8pf)fianGe, fk:epfaoe or an 
attaehed garage. Carben monoxide alaFms in existiRg hw!ldings are peFmitted to he se.'e!y hattery 
operated orp!wg in type vlith hatte1)1 bask 1:1p in aroas wf:lere no oonst::-.Jotion is ta!dng plase. 

420.6.2.3.2 CarhaR manoxide alarms an oraf:ter,January 1, 2013. Carbon monex!de a/a1ms sha!.'he 
instaHed in aoeordanse with Seetion 420.4.2 420.6.2 in al! other exJstiRg dwe!Hng units fntended for 
human oGGfJ/Janoy as defined in Health and Safety Code Sestion 13262(/3) that ha•1e a fess.I/ flJel 
hum.iRg heater or awtianoe, fi.replaoe or an attaehed garage. Carbon monoxide ataFms Jn existing 
hw#d.iflgs ara peFm!tted te he solely battery operated orp/flfJ in type wltf:I hattery haok up in araas where 
no oonstr:uotion is taking p!aoe. 

Nate: See Section 420.6.2:3.3, wf:lioh extends tf:le reflflfred oarbon monoxide al-Orms instal.'ation date for 
ex.'stiRg hate! and mote! dwe!!ing 1:1nits intended for human oee1:1panoy. 

420.6.2.3.3 Carhan men9Xide a!arms an er af:ter January 1, 2016. Carbon monoxide a!a1ms sha!J be 
iRsta!led in aeoordanoe with SeGfien 420. 6.2 !n existing hate! and motel dwelling 1:1n!Js intended for 
human oa6fJpaney as defined in Hea!th and Safety Code Seetion 13262(/3) that ha~re a fossil f1:1el 
htHR.iRg heater or aw!ianoe, fireplaoe or an attaehed garage. Carbon moRr»dde alaFms in existing 
hw#d.iRgs ara peFFRitted te be safely battery operated orpffJf] in type with battery hask up in araas whero 
Ro eonstrnotion ,is takingplaoe. 

420.6.2.4 Pawersupply. Cattoo monoxide alaFms sha.'.' reoe.•·.re thefrprkRawpov/-erfrom the hwldiRg wifing 
where s1:1Gh w!fing is selYfJd fF9ffl a sommeroia! so1:JFGe and shat! be eqwipped with eattery bask up. AlaFFR 
w!FiRg shaY be diroetly eORneoted te the peFmanent bwild.iRg wiFiRg withel:/f a dlsooRReeting switoh other thaR 
as ref/flifed for oveFGflffOnt prateetlon. 

&GeptioRS: 

1. !R existiRg d't/-e!!ing 1:1nits whero there !s no eommereia! po't/-er Sl:lfJply, tf:le oarboR monoxide alaffR 
may be so!fJ.'y battery operated. 

2 . .'R ex.'stiRg dwe!!ing 1:1R!ts, a oarboR monoxide a!affR is peFm'tted to he so.'ely battery operated or 
pffJf] in with a battery bask1:1p where ropaJrs or alterations do not resfJ!t in the removal of wall aRd 
eeiling fiRfshes. 

3. !R e>fisting dvl-fJ!!!RfJ 1:1nits, a earbon mORoxide alarm .is permitted to he se.'e!y battery operated or 
p.'flg in wlif:I battery hao.'<l:lfJ 'tlf:lere ropa.'r:s or alterations are limited to tf:le extefior swrfaoes of 
d'tlellings, 8l:leh as the rop.'aeement of roofing or sidiRg, or the addlilon or repfaeement of windows 
or deers, or the a·dditioR of a poreh er deek. · 

4. In 9*.'stiRg dvl-fJ.'!ing 1:1nfts, a earbon monoxide alarm is permitted to he so.'e!y battery operated or 
plflfJ in with hattery hao.'<l:lfJ wheR wofk fs !fmfted to the instal!ation, atteration or repa:J.r ofp.'Ymbing 
or meehanioa! systems or the fnsta!lation, alterat!on er repair of eleotFioal systems, wh-feh de not 
res1:1.'t in t/:Je Femoval of!ntefior wal! or eeiling finishes exposing the str:uet1:1."'6. 

5. Otherpov/-er so1:JFGes reeogniz.ed for 1:1se by NFPA 7W. 
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NOTE: 

420.6.2.6/nter~aRReetian. IMwm more than Of'.IO oar:Bon monoxfdo a!afffl is reql:lired to be msta!.led within 
tho dwoJl,1flg f;Jflff or witf:l.1R a sleeping l:JTJit, tho a.'afffl sf:JaJ! be intoroenneotod in a manner that aotivation of 
one al-afffl shall aotl•1ato al! of tho a.'affRS in the ,1flcii•1iooal 1:1nit. 

&eeptions: 

1 . .'n existing dwe!Jfng units or within sleeping units, intoroonneotion is not requ.md whore repairs c/e 
not result .1R the remoYal of wall and oef,'iRg finishes and no previous method for ,1fltoroonnootion 
existed. 

2. In existing dwe!Hng units, oar:Bon monoxide a!atms are not roqu.md to be .1Rteroonneotod where no 
oonstr ... otlon Js tak.1Rg p!aoe. 

3. In existing dwel!fng un#:s, oarbon monoxide aJa1ms a."O not reql:Jirod to be fntoFGonnootod who.co 
repairs or alterations are limited to the extefior sl:Jffaoes of dwel!fngs, sl:JOh as tho repJaoement of 
roofing or sf ding, or the addition or rep!aooment of w!Rclews or doors, or the addition of a poroh or 
tleGft. 

4. In existlng cP.1.ie.'Hng units, oarbon monoxide a!a1ms affJ not FfJCf/;l.1Fod to be intoroonnooted when 
w<:>Fk is limited to the installation, alteration or ropafr efpll:lfflbing or meohan.•oa! systems or the 
installation, alteration or repair of e!ootfioal systems, whfoh do not FOsl:Jft in the .r:emova! of interior 
waif or oei/fng fin.lsf:Jes exposing the str .... •otl:JFO. 

420.6.2.6 Alarm requirements. No person shall instat!, market, distfibute, offer for sale, orseH any oarbon 
mono~dde device in the State of CatikJrnfa unless tho de·1loe and fnstrJotions ha•,co been apprm<ed and !Jstod 
by tho State Fife ."Aarshal. 

Carbon monoxide aJa1ms FOq1:1frod by Seotion 420. 4.2 42Q. 6. 2 shall be ,1flsta!led and mafnta,1flod in the 
following !ooations: 

1. Outside ofeaeh separate dwfJYing ooitsleOfJing area in the immediate vioinity of the bedroom(s). 

2. On evel}' !e•,cof of a r:Jv,'fJ!!lng unft ,1flo!ud.1Rg basements. 

3. Group R 1 Oooupanoies on!y. 

a. On the oollfng of e~<el}' sleep.1Rg unit or other !ooations 'llithfn the s.'eeping unit in oomp!k1noe with 
tho manl:lfaotl:lfer's ,1flsta#ation instrootions. · 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

8. HCD proposes to adopt Chapter 5 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendment as follows: 

CHAPTERS 
GENERAL BUILDING HEIGHTS AND AREAS 

. SECTION 503 
GENERAL BUILDING HEIGHT AND AREA LIMITATIONS 

503.1 General. Unless otherwise specifically modified in Chapter 4 and this chapter, building height, number of 
stories and building area shall not exceed the limits specified in Sections 504 and 506 based on the type of 
construction as determined by Section 602 and the occupancies as determined by Section 302 except as modified 
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hereafter. Building height, number of stories and building area provisions shall be applied independently. Each 
portion of a building separated by one or more '(ire walls complying with Section 706 shall be considered to be a 
separate building. 

Exception: (HCD 1) Limited-density owner-built rural dwellings may be of any type of construction which will 
provide for a sound structural condition. Structural hazards which result in an unsound condition and which may 
constitute a substandard building are delineated by Section 17920.3 of the Health and Safety Code. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

9. HCD proposes to adopt Chapter 6 from the 2015 International Building Code 
into the 2016 California Building Code with existing and modified existing 
amendments as follows: 

CHAPTERS 
. TYPES OF CONSTRUCTlON 

SECTION 603 
COMBUSTIBLE MATERIAL IN TYPE I AND II CONSTRUCTION 

603.1 Allowable materials. Combustible materials shall be permitted in buildings of Type I or Type II construction in 
the following applications and in accordance with Sections 603.1.1 through 603.1.3: 

1. Fire-retardant-treated wood shall be permitted in: 

.... (No change to text) 

25. Materials expose~ within plenums complying with Section 602 of the !ntematlORal California Mechanical 
Code . 

• • .. (No change to text) 

603.1.1 Ducts. The use of nonmetallic ducts shall be permitted where installed in accordance with the limitations 
of the International California Mechanical Code. 

603.1.2 Piping. The use of combustible piping materials shall be permitted where installed in accordance with 
the limitations of the International California Mechanical Code and the International California Plumbing Code. 

1

603.1.3 Electrical. The use of electrical wifing methods with combustible insulation, tubing, raceways and 
related components shall be permitted when installed in accordance with the limitations of this code and the 
California Electrical Code. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 1855~. 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1 . 

. Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.fand 12955.1.1. 
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10.HCD proposes to adopt Chapter 7 from the 2015 International Building Code 
into the 2016 California Building Code with new and existing amendments as 
follows: 

CHAPTER 7 
FIRE AND SMOKE PROTECTION FEATURES 

SECTION 703 
FIRE RESISTANCE RATINGS AND FIRE TESTS 

703.4 Automatic sprinklers. Under the prescriptive fire resistance requirements of this code, the fire-resistance 
rating of a building element, component or assembly shall be established without the use of automatic sprinklers or 
any other fire suppression system being incorporated as part of the assembly tested in accordance with the fire 
exposure, procedures and acceptance criteria specified in ASTM E 119 or UL 263. However, this section shall not 
prohibit or limit the duties and powers of the building official allowed by Sections 104.1 O~ aAd 104.11 and 1.8. 7. as 
applicable. 

SECTION 712 
VERTICAL OPENINGS 

712.1.6 {Formerly 712. 1.5) Ducts and air transfer openings. Penetrations by ducts and air transfer openings shall 
be protected in accordance with Section 717. Grease ducts shall be protected in accordance with the International 
California Mechanical Code. 

SECTION 717 
DUCTS AND AIR TRANSFER OPENINGS 

717.2.2 Hazardous exhaust ducts. Fire dampers for hazardous exhaust duct systems shall comply with the 
International California Mechanical Code. 

717.5.3 Shaft enclosures. Shaft enclosures that are permitted to be penetrated by ducts and air transfer openings 
shall be protected with approved fire and smoke dampers installed in accordance with their listing. 

Exceptions: 

1. Fire dampers are not required at penetrations of shafts where: 
. ... (No change to text) · 

5. Fire dampers and combination fire/smoke dampers are not required in kitchen and clothes dryer exhaust 
systems when installed in accordance with the International California Mechanical Code. 

717 .5.4 Fire partitions. Ducts and air transfer openings that penetrate fire partitions shall be protected with listed fire 
dampers- installed in accordance with their listing. 

Exceptions: In occupancies other than Group H, fire dampers are not required where any of the following apply: 

1. Corridor walls in buildings equipped throughout with an automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2 and the duct is protected as a through penetration in accordance with 
Section 714 . 

.... (No change to text) 

3. The duct system is constructed of approved materials in accordance with the International California 
Mechanical Code and the duct penetrating the wall complies with all of the following requirements: 

•.•• (No change to text) 

717.6.1 Through penetrations. In occupancies.otherthan Groups 1-2 and 1-3, a duct constructed of approved 
materials in accordance with the International California Mechanical Code that penetrates a fire-resistance-rated 
floor/ceiling assembly that connects not more than two stories is permitted without shaft enclosure protection, 
provided a listed fire damper is installed at the floor line or the duct is protected in accordance with Section 714.4. For 
air transfer openings, see Exception 7 to Section 712.1.9. 
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, 

717.6.2 Membrane penetrations. Ducts and air transfer openings constructed of approved materials in accordance 
with the International California Mechanical CodE;i that penetrate the ceiling membrane of a fire-resistance-rated 
floor/ceiling or roof/ceiling assembly shall be protected with one of the following: 

... (No change to text) 

717.6.3 Nonfire-resistance-rated floor assemblies. Duct systems constructed of approved materials in accordance 
with the International California Mechanical Code that penetrate nonfire-resistance-rated floor assemblies shall be 
protected by any of the following methods: 

... (No change to text) 

SECTION 718 
CONCEALED SPACES 

718.5 Combustible materials in concealed spaces in Type I or II construction. Combustible materials shall not 
be permitted in concealed spaces of buildings of Type I or II construction. 

Exceptions: 

1. Combustible materials in accordance with Section 603. 

2. Combustible materials exposed within plenums complying with Section 602 of the International California· 
Mechanical Code. 

.. .. (No change to text) 

5. Combustible piping within concealed ceiling spaces installed in accordance with the International 
California Mechanical Code and the International California Plumbing Code. · 

SECTION 720 
THERMAL-AND SOUND-INSULATING MATERIALS 

720.1 General. Insulating materials, including facings such as vapor retarders and vapor-permeable membranes, 
similar coverings and all layers of single and multilayer reflective foil insulations, shall comply with the requirements of 
this section. Where a flame spread index or a smoke-developed ind.ex is specified in this section, such index shall be 
determined in accordance with ASTM E 84 or UL 723. Any material that is subject to an increase in flame spread 
index or smoke-developed index beyond the limits herein established through the effects of age, moisture or other 
atmospheric conditions shall not be permitted. 

Exceptions: 

1. 'Fiberboard insulation shall comply with Chapter 23 . 

• ; .• (No change to text) 

3. Duct and pipe insulation and duct and pipe coverings and linings in plenums shall comply with the 
International California Mechanical Code . 

.. • • (No change to text) 

720.7 Insulation and covering on pipe and tubing. Insulation and covering on pipe and tubing shall have a flame 
spread index of not more than 25 and a smoke-developed index of not more than 450. · 

Exception: Insulation and covering on pipe and tubing installed in plenums shall comply with the International 
California Mechanical Code. 

SECTION 721 
PRESCRIPTIVE FIRE RESISTANCE 

721.2 Cellular concrete. (HCD 1 & HCD 2) 
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721.2.1 Use and application. (HCD 1 & HCD 2) Controlled-density cellular concrete, when used or applied, 
shall be in accordance with the use of mate.rials in Bulletin No. 65 of the Federal Housing Administration, United 
States Department of Housing and Urban Development. 

Exceptions: 

1. Regardless of the provisions of Subsections 3.2, 3.3, 3.4 and 3.6 in Section 3, Bulletin No. 65 
provisions relating to proportioning, mixing and testing, in the following shall apply to this chapter. 

1. 1. Field-control weighings for control of the wet-unit weight shall be made. The design wet-unit 
weight for field control of the concrete shall be based on previously established data for the 
relation between the wet-unit weight and the air-dry-unit weight at 28 days for the mix being 
placed. Field-control weighings for determining the wet-unit weight shall be made at the mixer 
discharge and at the point of deposit. There should be one pair of weighings per batch for batch
type mixers unless equipment is provided with scales allowing the operator to adequately weigh 
materials. 

For continuous weight-instrumented batch mixers, there should be one pair of weighings per 
10 cubic yards (7. 65 m3

). The gain in unit weight between the mixer discharge and point of 
deposit shall not exceed 5 percent. The wet-unit weight at the point of deposit of the concrete 
shall not exceed plus 5 percent of the design wet-unit weight. A variation exceeding plus 5 
percent of the design wet-unit weight shall require a modification of the mix proportions, a 
change of materials or a change in the mixing procedure. · 

1.2. When tests are required by the enforcing agency, they shall be performed in the following 
manner: 

Two test cylinders, for compressive strength tests, shall be made for each 8, 000 square feet 
(7 43 m2) of surface area placed. A minimum of two test cylinders shall be made each day. Each 
strength test result shall be the average of two cylinders from the same sample tested at 28 days 
or at a specified earlier date. 

1.3. The minimum air-dry density shall be 90 pounds per cubic foot (1,440 kglm 3
). The minimum 

design compressive strength shall be 1,000 psi (6,890 kPa) when the curing procedure specified 
herein is applied. The minimum design compressive strength shall be 1,250 psi (8,619 kPa) ifthe 
slab is placed in a covered area of a building and a specified curing medium is not applied. The 
specified design compressive strength shall be increased 20 percent when the specified strength 
is greater than 1,000 psi (6,890 kPa) and the slab is placed in a covered area of a building and a 
specified curing medium is not applied. 

1. 4. The cellular concrete shall be sampled at the point of deposit in accordance with the applicable 
procedures of ASTM C 172, Sampling Fresh Concrete. Cylinder molds shall be either 3 inches 
by 6 inches (76 mm by 152 mm) or6 inches by 12 inches (152 mmby 305mm). Ughtly tap the 
sides of the mold with a rubber hammer while filling the mold instead of rodding the mix. Moist 
cure the specimens for seven days at 73.4°F (40.8°C) plus or minus 3°F (1.7°C). At the age of 
seven days, remove the specimens from the moist condition and store in a temperature of 73.4°F 
(40.8°C) plus or minus 3°F (1.l°C) and a relative humidity of 50 plus or minus 10 percent for 21 
days; remove and air dry until the time of test at 28 days. The compressive strength test shall be 
in accordance with ASTM C 39, Compressive Strength of Cylindrical Concrete Specimens. 
Determine the air-dry-unit weight at 28 days. 

2. Regardless of the provisions of Subsections 4.1and4.2 in Section 4 of Bulletin No. 65, relating to 
placing, finishing and curing, the following shall apply to these regulations. 

2. 1. The concrete shall be placed, finished and cured to produce a level, smooth surface. The 
concrete shall he placed in a single layer to a minimum thickness of 1112 inches {38 mm). The 
deviation from a plan shall not exceed 114 inch (6 mm) in any 10 feet (3048 mm). The final finish 
of the concrete shall be suitable for the application of the specified wear- resistant covering. 
Cracks wider than 118 inch (3 mm) shall be repaired. 

2.2. Install a water-resistant membrane between wood or plywood subf/oors and the cellular concrete 
to· prevent leakage of the concrete and wetting of the sub floor. The membrane shall consist of 
waterproof paper or plastic sheets conforming to ASTM C 171, Sheet Materials for Curing 
Concrete, or Type 15 roofing felt conforming to ASTM D 226, D 250 or D 227, ·or Federal 
Specification UUB790, Building Paper Vegetable Fiber: (Kraft, Waterproofed, Water Repellent 
and Fire-resistant) Type 1, Grade B. The sheets shall be securely fastened to the subf/oor. 
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3. Regardless of the provisions of Subsections 6.1 and 6. 2 in Section 6, of Bulletin No. 65, relating to 
applicator qualifications and warra.nty, these subsections are omitted from this chapter. 

NOTE 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

11.HCD proposes to adopt Chapter 8 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

NOTE: 

CHAPTERS 
INTERIOR FINISHES 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

12.HCD proposes to adopt Chapter 9, except Section 908.7, from the 2015 Inter
national Building Code into the 2016 California Building Code with new and 
existing amendments as follows: 

CHAPTER 9 
FIRE PROTECTION SYSTEMS 

SECTION 903 
AUTOMATIC SPRINKLER SYSTEMS 

903.2.11.4 Ducts conveying hazardous exhausts. Where required by the International California Mechanical Code, 
automatic sprinklers shall be provided in ducts conveying hazardous exhaust, or flammable or combustible materials. 

Exception: Ducts in which the largest cross-sectional diameter of the duct is less than 10 inches (254 mm). 

903.3.5 Water supplies. Water supplies for automatic sprinkler systems shall comply with this section and the 
standards referenced in Section 903.3.1. The potable water supply shall be protected against back.flow in accordance 
with the requirements of this section and the International California Plumbing Code. For connections to public 
waterworks systems, the water supply test used for design offire protection systems shall be adjusted to account for 
seasonal and daily pressure fluctuations based on information from the water supply authority and as approved by 
the fire code official. 

SECTION904 
ALTERNATIVE AUTOMATIC FIRE-EXTINGUISHING SYSTEMS 

904.2.2 (Formerly 904.2.1) Commercial hood and duct systems. Each required commercial kitchen exhaust 
hood and duct system required by Section 609 of the International California Fire Code or Chapter 5 of the 
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lntematienal California Mechanical Code to have a Type I hood shall be protected with an approved automatic 
fire-extinguishing system installed in accorqance with this code. 

904.3 Installation. Automatic fire-extinguishing systems shall be installed in accordance with this section. 

904.3.1 Electrical wiring. Electrical wiring shall be in accordance with NFP-A io the California Electrical Code. 

I 904.11.1.3 Water supply protection. Connections to a potable water supply shall be protect.ed against 
backflow in accordance with the International California Plumbing Code. 

SECTION 907 
FIRE ALARM AND DETECTION SYSTEMS 

907 .3.1 Duct smoke detectors. Smoke detectors installed in ducts shall be listed for the air velocity, 
temperature and humidity present in the duct. Duct smoke detectors shall be connected to the building's fire 
alarm control unit when a fire alarm system is required by Section 907.2. Activation of a duct smoke detector 
shall initiate a visible and audible supervisory signal at a constantly attended location and shall perform the 
intended fire safety function in accordance with this code and the International California Mechanical Code. In 
facilities that are required to be monitored by a supervising station, duct smoke detectors shall r~port only as a 
supervisory signal and not as a fire alarm. They shall not be used as a substitute for required open area 
detection. 

907.5.2.3.3 (Formerly 907.5.2.3.4) Group R-2. In Group R-2 occupancies required by Section 907 to have 
a fire alarm system, all dwelling units and sleeping units shall be provided with the capability to support 
visible alarm notification appliances in accordance with Cha13ter 10 of ICC A117.1 NFPA 72. Such capability 
shall be permitted to include the potential for future interconnection of the building fire alarm system with the 
unit smoke alarms, replacement of audible appliances with combination audible/visible appliances, or future 
extension of the existing wiring from the unit smoke alarm locations to required locations for visible 
appliances. 

907.6.1 Wiring. Wiring shall comply with the requirements of NFPA 70 California Electrical Code and NFPA 72. 
Wireless protection systems utilizing radio-frequency transmitting devices shall comply with the special 

· requirements for supervision of low-power wireless systems in NFPA 72. 

SECTION 908 
EMERGENCY ALARM SYSTEMS 

908.6 Refrigerant detector. Machinery rooms shall contain a refrigerant detector with an audible and visual alarm. 
The detector, or a sampling tube that draws airto the detector, shall be located in an area where refrigerant from a 
leak will concentrate. The alarm shall be actuated at a value not greater than the corresponding TLV-TWA values for 
the refrigerant classification indicated in the International California Mechanical Code. Detectors and alarms shall be 
placed in approved locations. 

SECTIQN 909 
SMOKE CONTROL SYSTEMS 

909.1 Scope and purpose. This section applies to mechanical or passive smoke control systems when they are 
required by other provisions of this code. The purpose of this section is to establish minimum requirements for the 
design, installation and acceptance testing of smoke control systems that are intended to provide a tenable 
environment for the evacuation or relocation of occupants. These provisions are not intended for the preservation of 
contents, the timely restoration of operations or for assistance in fire suppression or overhaul activities. Smoke 
control systems regulated by this section serve a different purpose than the smoke- and heat-venting provisions 
found in Section 910. Mechanical smoke control systems shall not be considered exhaust systems under Chapter 5 
of the lnteFAational California Mechanical Code. 

909.10.2 Ducts. Duct materials and joints shall be capable of withstanding the probable temperatures and 
pressures to which they are exposed as determined in accordance with Section 909.10.1. Ducts shall be 
constructed and supported in accordance with the International California Mechanical Code. Ducts shall be leak 
tested to 1.5 times the maximum design pressure in accordance with nationally accepted practices. Measured 
leakage shall not exceed 5 percent of design flow. Results of such testing shall be a part of the documentation 
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procedure. Ducts shall be supported directly from fire-resistance-rated structural elements of the building by 
substantial, noncombustible supports. 

Exception: Flexible connections, for the purpose of vibration isolation, complying with the International California 
Mechanical Code, that are constructed of approved fire-resistance-rated materials. 

9og.12.2 {Formerly 909.12.1) Wiring. In addition to meeting requirements of NFPA 70 California Electrical Code, 
all wiring, regardless of voltage, shall be fully enclosed within continuous raceways. 

909.13.1 Materials. Control-air tubing shall be hard drawn copper, Type L, ACR in accordance with ASTM B 
42, ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and ASTM B 280. Fittings shall be wrought copper or 
brass, solder type in accordance with ASME B 16.18 or ASME B 16.22. Changes in direction shall be made with 
appropriate tool bends. Brass compression-type fittings shall be used at final connection to devices; other joints 
shall be brazed using a BCuP-5 brazing alloy with solidus above 1, 1D0°F (593°C) and liquids below 1,500°F 
(816°C). Brazing flux shall be used on copper-to-brass joints only. 

Exception: Nonmetallic tubing used within control panels and at the final connection to devices provided all of 
the following conditions are met: 

1. Tubing shall comply with the requirements of Seotion 602.2.1.a Chapter 6 of the International California 
Mechanical Code. 

909.16.3 Control action and priorities. The firefighters control panel actions shall be as follows: 

1. ON-OFF and OPEN-CLOSE control actions shall have the highest priority of any control point within the 
building. Once Issued from the fire-fighter's control panel, no automatic or manual control from any other 
control point within the building shall contradict the control action. Where automatic means are provided to 
interrupt normal, nonemergency equipment operation or produce a specific result to safeguard the building 
or equipment (i.e., duct freezestats, duct smoke detectors, high-temperature cutouts, temperature-actuated 
linkage and similar devices), such means shall be capable of being overridden by the fire-fighter's control 
panel. The last control panel switch position shall prevail. In no case shall control actions require the smoke 
control system to assume more than one configuration at any one time. 

Exception: Power disconnects required by ~lFPA 70 California Electrical Code. 

SECTION 910 
SMOKE AND HEAT REMOVAL 

910.4.6 Control wiring. Wiring for operation and control of mechanical smoke removal systems shall be 
connected ahead of the main disconnect in accordance with Section 701.12E of NFPA 70 the California Electrical 
Code and be protected against interior fire exposure to temperatures in excess of 1,000"F (538°C) for a period of 
not less than 15 minutes. 

910.4.7 Controls. Where building air-handling and mechanical smoke removal systems are combined or where 
independent building air-handling systems are provided, fans shall automatically shut down in accordance with the 
International California Mechanical Code. The manual controls provided for the smoke removal system shall have 
the capability to override the automatic shutdown of fans that are part of the smoke removal system. 

SECTION 912 
FIRE DEPARTMENT CONNECTIONS 

912.6 (Formerly 912.5) Backflow protection. The potable water supply to automatic sprinkler and standpipe 
systems shall be protected against backflow as required by the International California Plumbing Cpde. · 

SECTION 915 
CARBON MONOXIDE DETECTION 

915.1 General. Carbon monoxide detection shall be installed in new and existing buildings in accordance with 
Sections 915.1.1 through .Q.:1.§.@ 915. 7. Carbon monoxide deteotion shall be installed in existing buildings in 
aooordanoe 'Nith Chapter 11 of the International Fire Code. 
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I Pursuant to Health and Safety Code Section 17926, carbon monoxide detection shall be installed in all existing Group 
R buildings as required in Section 915. . 

915.1.1 Where required. Carbon monoxide detection shall be provided in Group 1-1, 1-2, 1-4 and R occupancies 
and in classrooms in Group E occupancies in the locations specified in Section 915.2 where any of the 
conditions in Sections 915.1.2 through 915.1.6 exist. 

915.1.2 Fuel-burning appliances and fuel-burning fireplaces. Carbon monoxide detection shall be provided in 
dwelling units, sleeping units and classrooms that contain a fuel-burning appliance or a fuel-burning fireplace. 

915.1.3 Forced-air furnaces. Carbon monoxide detection shall be provided in dwelling units, sleeping units and 
classrooms served by a fuel-burning, forced-air furnace. 

Exception: Carbon monoxide detection shall not be required in dwelling units, sleeping units and 
classrooms if carbon monoxide detection is provided in the first room or area served by each main duct 
leaving the furnace, and the carbon monoxide alarm signals are automatically transmitted to an approved 
location. 

915.1.4 Fuel-burning appliances outside of dwelling units, sleeping units and classrooms. Carbon 
monoxide detection shall be provided in dwelling units, sleeping units and classrooms located in buildings that 
contain fuel burning appliances or fuel-burning fireplaces. 

Exceptions: 

1. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms where 
there are no communicating openings between the fuel-burning appliance or fuel-burning fireplace and the 
dwelling unit, sleeping unit or classroom. 

2. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms where 
carbon monoxide detection is provided in one of the following locations: 

2.1. In an approved location between the fuel burning appliance or fuel-burning fireplace and the 
dwelling unit, sleeping unit or classroom. 

2.2. On the ceiling of the room containing the fuel-burning appliance or fuel-burning fireplace. 

915.1.5 Private garages. Carbon monoxide detection shall be provided in dwelling units, sleeping units and 
classrooms in buildings with attached private garages. 

Exceptions: 

1. Carbon monoxide detection shall not be required where there are no communicating openings between 
the private garage and the dwelling unit, sleeping unit or classroom. 

2. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms located 
more than one story above or below a private garage. 

3. Carbon monoxide detection shall not be required where the private garage connects to the building 
through an open-ended corridor. · 

4. Where carbon monoxide detection is provided in an approved location between openings to a private 
garage and dwelling units, sleeping units or classrooms, carbon monoxide detection shall not be required 
in the dwelling units, sleeping units or classrooms. 

915.1.6 Exempt garages. For determining compliance with Section 915.1.5, an open parking garage complying 
with Section 406.5 or an enclosed parking garage complying with Section 406.6 shall not be considered a private 
garage. 

1
915.2 Locations. Where required by Section 915.1.1, carbon monoxide detection shall b. e installed in accordance 
with the manufacturer's published instructions in the locations specified in Sections 915.2.1 through 915.2.3. 

915.2.1 Dwelling units. Carbon monoxide detection shall be installed in dwelling units in the following locations: 

.1. ootsiGe Outside of each separate sleeping area in the immediate vicinity of the bedrooms. 

2. On eveTY occupiable level of a dwelling unit. including basements. 
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1
3. Where a fuel-burning appliance is located within a bedroom or its attached bathr~om, carbon monoxide 

detection shall be installed within the bedroom. 

915.2.2 Sleeping units. Carbon monoxide detection shall be installed in sleeping units. 

Exception: Carbon monoxide detection shall be allowed to be installed outside of each separate sleeping 
area in the immediate vicinity of the sleeping unit where the sleeping unit or its attached bathroom does not 
contain a fuel-burning appliance and is not served by a forced air furnace. 

915.2.3 Group E occupancies. Carbon monoxide detection shall be installed in classrooms in Group E 
occupancies. Carbon monoxide alarm signals shall be automatically transmitted to an on-site location that is 
staffed by school personnel. · 

Exception: Carbon monoxide alarm signals shall not be required to be automatically transmitted to an on
site location that is staffed by school personnel in Group E occupancies with an occupant load of 30 or less. 

915.3 Detection equipment Carbon monoxide detection required by Sections 915.1through915.2.3 shall be 
provided by carbon monoxide alarms complying with Section 915.4 or carbon monoxide detection systems complying 
with Section 915.5 . 

915.4.2 Listings. Carbon monoxide alarms shall be listed in accordance with UL 2034. 

No person shall install. market. distribute, offer for sale. or sell any carbon monoxide device in the State of 
California unless the device and instructions have been approved and listed by the Office of the State Fire 
Marshal. · 

915.4.3 Combination alarms. Combination carbon monoxide/smoke alarms shall be an acceptable alternative 
to carbon monoxide alarms. Combination carbon monoxide/smoke alarms shall be listed in accordance with UL 
2034 and UL 217. 

Combination carbon monoxide/smoke alanns shall comply with Section 915. and all requirements for listing and 
approval by the Office of the State Fire Marshal for smoke alarms. 
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915.4.4 Interconnection. Where more than one carbon monoxide alarm is required to be installed within a 
dwelling unit or within a sleeg_ing_ unit in Groug_ R occug_ancies, the alarms shall be interconnected in a manner 
that activation of one alarm shall activate all of the alarms in the individual unit. 

Excep_tion: Interconnection is not required in existing_ buildings, built g_rior to Januart. 1, 2011, under an}!'. of 
the following_ conditions: 

1. Phy_sical interconnection is not required where listed wireless alarms are installed and all alarms sound 
ug_on activation of one alarm. 

2. No construction is takjng_ g_lace. 

3. Reg_airs or alterations do not result in the removal of interior wall and ceiling_ finishes exg_osing_ the 
structure in areas/sg_aces where carbon monoxide alarms are required. 

4. Reg_airs or alterations are limited to the exterior surfaces of dwelling_s, such as the reg_lacement of roofing_ 
or siding_, or the addition or reg_lacement of windows or doors, or the addition of a g_orch or deck. 

5. Wolk is limited to the installation, alteration or reg_air of g_lumbing_, mechanical, or electrical sy_stems, which 
do not result in the removal of interior wall or ceiling_ finishes exg_osing_ the structure in areas!sg_aces where 
carbon monoxide alarms are required. 

915.5 Carbon monoxide detection systems. Carbon monoxide detection systems shall be an acceptable 
alternative to carbon monoxide alarms and shall comply with Sections 915.5.1 through 915.5.3: 

915.5.1 General. Carbon monoxide detection systems shall comply with NFPA 720. Carbon monoxide detectors 
shall be listed in accordance with UL 2075. 

915.5.2 Locations. Carbon monoxide detectors shall be installed in the locations specified in Section 915.2 or 
NFPA 720. Those locations sl:lpersodo tho locations specified in NFPA 720. 

915.5.3 Combination detectors. Combination carbon monoxide/smoke detectors installed in carbon monoxide 
detection systems shall be an acceptable alternative to carbon monoxide detectors, provided they are listed in 
accordance with UL 2075 and UL 268. 

Combination carbon monoxide/smoke detectors shall comg_lv with all requirements for listing_ and ag_proval by_ the 
Office of the State Fire Marshal for smoke alarms. · 

915.6 Maintenance. Carbon monoxide alarms and carbon monoxide detection systems shall be maintained in 
accordance with tho International Fire Godo NFPA 720. Carbon monoxide alarms and carbon monoxide detectors 
that become inog_erable or begin g_roducing_ end-of-life signals shall be reg_laced. 

915. 7 Visible alarms. In buildings containing covered multifamily_ dwellings as defined in Chag_ter 2, all required 
carbon monoxide alarms shall be equipg_ed with the cag_abilitv to sug_g_ort visible alarm notification in accordance with 
NFPA 720. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

13. HCD proposes to adopt Chapter 10 from the 2015 International Building Code 
into the 2016 California Building Code with new, existing, and modified 
existing amendments as follows: 

Final Express Terms 40 of 79 
2015 IBC 12016 CBC - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



CHAPTER,10 
MEANS OF EGRESS 

SECTION 1002 
DEFINITIONS 

I GUARD ((HCD 1~ -& HCD 2 & HCD 1-AC) or GUARDRAIL). 

SECTION 1003 
GENERAL MEANS OF EGRESS 

1003.1 Applicability. The general requirements specified in Sections 1003 through 1015 shall apply to all three 
elements of the means of egress system, in addition to those specific requirements for the exit access, the exit and 
the exit discharge detailed elsewhere in this chapter. 

(HCD 1-A C) In addition to the requirement of this chapter, means of egress, which provide access to, or egress from, 
buildings or facilities where accessibility is required for applications fisted in Section 1. 8. 2. 1.2 regulated by the 
Department of Housing and Community Development, shall also comply with Chapter 11A. 

1003.2 Ceiling height. The means of egress shall have a ceiling height of not less than 7 feet 6 inches 
(2286 mm). 

Exceptions: 

1. Sloped ceilings in accordance with Section 1208.2 . 

• • • (No change to text) 

7. The clear height of floor levels in vehicular and pedestrian traffic areas of public and private parking 
garages in accordance with Section 406.4.1. 

(HCD 1 AC) The e!ear he.iyht of •;eh,'G!fJ and pedestFian aFeas Feql:l:!Fed to he aGGfJssih!cl, or identified as 
aGGess!h.'e, sha# GOFRf3[y with Chapter 11A. 

8. Areas above and below mezzanine floors in ·accordance with Section 505.2. 

1003.3 Pro.truding objects •••• (No change to text) 

1003.3.4 Clear width. Protruding objects shall not reduce the minimum clear width of accessible routes as 
required in Chapter 11A. · 

1003.5 Elevation change. Where changes in elevation of less than 12 inches (305 mm) exist in the means of egress, 
sloped surfaces shall be used. Where the slope is greater than one unit vertical in 20 units horizontal (5 percent 
slope), ramps complying with Section 1012 shall be used. Where the difference in elevation is 6 inches (152 mm) or 
less, the ramp shall be equipped with either handrails or floor finish materials that contrast with adjacent floor finish 
materials. · 

Exceptions: 

1. A single step with a maximum riser height of 7 inches (178 mm) is permitted for buildings with 
occupancies in Groups F, H, R-2, R-3, S and U at exterior doors not required to be accessible by 
Chapter 11A. ' 

2. A stair with a single riser or with two risers and a tread is permitted at locations not required to be 
accessible by Chapter 11A where the risers and treads comply with Section 1011.5, the minimum depth 
of the tread is 13 inches (330 mm) and at least one handrail complying with Section 1014 is provided 
within 30 inches (762 mm) of the centerline of the normal path of egress travel on the stair. 

3. A step is permitted in aisles serving seating that has a difference in elevation less than 12 inches (305 
mm) at locations not required to be accessible by Chapter 11A, provided that the risers and treads 
comply with Section 1029.13 and the aisle is provided with a handrail complying with Section 1029.15. 

Throughout a story in a Group 1-2 occupancy, any change in elevation in portions of the means of egress that 
serve nonambulatory persons shall be by means of a ramp or sloped walkway. 
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. SECTION 1006 
NUMBER OF EXITS AND EXIT ACCESS DOORWAYS 

(Formerly Section 1015 
EXIT AND EXIT ACCESS DOORWAYS) 

1006.2,2.3 (Formerly 1015.5) Refrigerated rooms or spaces. Rooms or spaces having a floor area larger than 
1,000 square feet (93 m\ containing a refrigerant evaporator and maintained at a temperature below 68°F (20°C), 
shall have access to not less than two exits or exit access doors. 

Exit access travel distance shall be determined as specified in Section 1017.1, but all portions of a refrigerated 
room or space shall be within 150 feet (45 720 mm) of an exit or exit access dooiway where such rooms are not 
protected by an approved automatic sprinkler system. Egress is allowed through adjoining refrigerated rooms or 
spaces. 

Exception: Where using refrigerants in quantities limited to the amounts based on the volume set forth in the 
International California Mechanical Code. 

SECTION 1009(Formerly1007) 
ACCESSIBLE MEANS OF EGRESS 

1009.1 (Formerly 1007 .1) Accessible means of egress required. Accessible means of egress shall comply with 
this section. Accessible spaces shall be provided with not less than one accessible means of egress. Where more 
than one means of egress are required by Section 1006.2 or 1006.3 from any accessible space, each accessible 
portion of the space shall be served by not less tl=lan two accessible means of egress in at least the same number as 
required by Sections~ 1006.2 or 1006.3. In addition to the requirements of this chapter, means of 
egress, which provide access to, or egress from, buildings for persons with disabilities, shall also comply with the 
requirements of Chapter 11 A. 

Exceptions: 

1. Accessible means of egress are not required to be provided in existing buildings. 

2. One accessibie means of egress is required from an accessible mezzanine level in accordance with 
Section 1009.3, 1009.4or1009.5, and ~hapter 11A. 

3. In assembly areas with ramped aisles or stepped aisles, one accessible means of egress is permitted 
where the common path of egress travel is accessible and meets the requirements in Section 1029.8, and 
Chapter 11 A. 

1009.2 (Formerly 1007.2) Continuity and components. Each required accessible means of egress shall be 
continuous to a public way and shall consist of one or more of the following components: 

1. Accessible routes complying with Seetien 1104 Chapter 11 A, Sections 111OA.1 and 1120A. 

2. Interior exit stairways complying with Sections 1009.3 and 1023, and Chapter 11A, Section 1123A. 

3. Exit access stairways complying with Sections 1009.3 and 1019.3 or 1019.4, and Chapter 11 A, Section 
1123A. 

4. Exterior exit stairways complying with Sections 1009.3 and 1027, and Chapter 11A, Section 1115A; and 
serving levels other than the level of exit discharge. 

5. Elevators complying with Section 1009.4 and Chapter 11A, Section 1124A. · 

6. Platform lifts complying with Section 1009.5 and Chapter 11A, Section 1124A. 

7. Horizontal exits complying with Section 1026. 

8. Ramps con:iplying with Section 1012 and Chapter 11A, Sections 1114A and 1122A: 

9. Areas of refuge complying with Section 1009.6. 

10. Exterior areas for assisted rescue complying with Section 1009.7 serving exits at the level of exit discharge. 
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1009.3 (Formerly 1007 .3) Stairways. In order to be considered part of an accessible means of egress, a stairway 
between stories shall have a clear width of 48 inches (1219 mm) minimum between handrails and shall either 
incorporate an area of refuge within an enlarged floor-level landing or shall be accessed from an area of refuge 
complying with Section 1009.6. Exit access stairways that connect levels in the same story are not permitted as part 
of an accessible means of egress. 

(HCD 1-AC) In addition, exit stairways shall comply with Chapter 11A, Sections 1115A and 1123A. 

1009.5 (Formei-ly 1007.5) Platform lifts. Platform lifts shall be permitted to serve as part of an accessible means of 
egress where allowed as part of a required accessible route in Sestion 1109.8 except for Item 10. Chapter 11 A, 
Sections 1121A and 1124A.1. Standby power for the platform lift shall be provided in accordance with Chapter 27. 

1009.6(Formerly1007.6) Area of refuge ...• (No change to text) 

1009.6.3 (Formerly 1007.6.1) Size. Each area of refuge shall be sized to accommodate eAe two wheelchair 
spaces that are not Jess than Gf 30 inches by 48 inches (762 mm by 1219 mm). The total number of such 30-inch 
by 48-inch (762 mm by 1219 mm) spaces per story shall be not fess than one for every 200 persons of 
calculated occupant load seNed by the area of refuge. for eash 200 oss1,1pants or portion thereof, based on 
ossupant load of the area of refuge and areas served by the area of refuge. Such wheelchair spaces shall not 
reduce the required means egress width. Access to any of the required wheelchair spaces in an area of refuge 
shall not be obstructed by more than one adjoining wheelchair space. 

Exception: The enforcing agency may reduce the size 'ot each required area of refuge to accommodate one 
wheelchair space that is not fess than 30 inches by 48 inches (762 mm by 1219 mm) on floors where the 
occupant load is less than 200. 

1009.8 (Formerly 1007.8) Two way communication .... (No change to text) 

1009.8.1 (Formerly 1007.8.1) System requirements ••.• (No change to text) 

1009.8.1.1 (Formerly 1007 .8.1.1) Visible communication method. (HCD 1-AC) A button complying with 
Section 113BA.4 in the area of refuge shall activate both a light in the area of refuge indicating that rescue 
has been requested and a light at the central control point indicating that rescue is being requested. A button 
at the central control point shall activate both a light at the central control point and a light in the area of 
refuge indicating that the request has been received. 

1009.8.2 Directions. Directions for the use of the two-way communication system, instructions for summoning 
assistance via the two-way communication system and written identification of the location shall be posted 
adjacent to the two-way communication system. Signage shall comply with the ICC A117.1 Chapter 11A. Section 
1143A requirements for visual characters. 

I 1009.9(Formerly1007.9) Signage. Signage indicating special accessibility provisions shall be provided as shown: 

1. Each door providing access to an area of refuge from an adjacent floor area shall be identified by a sign 

stating: AREA OF REFUGE. 

2. Each door providing access to an exterior area for assisted rescue shall be identified by a sign stating: 

I EXTERIOR AREA FOR ASSISTED. RESCUE. 

Signage shall comply with the ICC i\117.1 Chapter 11A, Section 1143A requirements for visual characters and 
include the International Symbol of Accessibility. Where exit sign illumination is required by Section 1013.3, the 
signs shall be illuminated. Additionally, visual characters, raised character and braille signage complying with 
ICC A117.1 Chapter 11A, Section 1143A, and the International Symbol of Accessibility, shall be located at each 
door to.an area of refuge and exterior area for assisted rescue in accordance with Section 1013.4. The 
I ntemational Svmbol of Accessibility shall comply with Chapter 11 A. Section 1143A. 

1009.11 Instructions. In areas of refuge and exterior areas for assisted rescue, instructions on the use of the area 
under emergency conditions shall be posted. Sign"!ge shall comply with the ICC A117.1 Chapter 11A. Section 1143A 
requirements for visual characters. The instructions shall include all of the following: 

1. Persons able to use the exit stairway do so as soon as possible, unless they are assisting others. · 
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2. Information on planned availability of assistance in the use of stairs or supervised operation of elevators and 
how to summon such assistance. 

3. Directions for use of the two-way communication system where provided. 

1007.12 1009.12 Alarms/emergency warning systems/accessibility. If emergency warning systems are required, 
they shall activate a means of warning the hearing impaired. Emergency warning systems as part of the fire-alarm 
system shall be designed and installed in accordance with NFPA 72 as amended in Chapter 35. 

SECTION 1010(Fonnerly1008) 
DOORS, GATES AND TURNSTILES 

·1010.1.1 (Formerly 1008.1.1) Size of doors. The required capacity of each door 9pening shall be sufficient for the 
occupant load thereof and shall provide a minimum clear width of 32 inches (813 mm). Clear openings of doorways 
with swinging doors shall be measured between the face of the door and the stop, with the door open 90 degrees 
(1.57 rad). Where this section requires a minimum clear width of 32 inches (813 mm) and a door opening includes 
two door leaves without a mullion, one leaf shall provide a clear opening width of 32 inches (813 mm). The maximum 
width of a swinging door leaf shall be 48 inches (1219 mm) nominal. Means of egress doors in a Group l-2 occupancy 
used for the movement of beds shall provide a clear width not less than 41 % inches (1054 mm). The height of door 
openings shall not be less than 80 inches (2032 mm). 

Exceptions: 

1. The minimum and maximum width shall not apply to door openings that are not part Gf the required 
means of egress in Group R-2 and R-3 occupancies . 

2 •. . (No change to text) 

3. ... (No change to text) 

4. • .• (No change to text) 

5. . •• (No change to text) 

6. • •• (No change fo text) 

7. In other than Group R-1 occupancies, the minimum widths shall not apply to interior egress doors within a 
dwelling unit or sleeping unit that is not required to be an Accessible l:lnit, Type A l:lnit or Type B l:lnit 
adaptable or accessible as specified in Chapter 11 A. 

8. Door openings reql:lired to be accessible within Type B l:lnits shall ha'le a minirhl:lm clear width of :31 .75 
inches (806 mm). 

-9 !!. Doors to walk-in freezers and coolers less than 1,000 square feet (93 m2) in area shall have a 
maximum width of 60 inches (1524 mm) . 

.W ~. In Group R-1 dwelling units or sleeping units not required to be Accessible l:lnits adaptable or 
accessible as specified in Chapter 11A, the minimum width shall not apply to doors for showers or 
saunas. 

1010.1.4.1 (Formerly 1008.1.4.1) Revolving doors. Revolving doors shall comply with the following: 

1. Revolving doors shall comply with BHMA A 156.27 and shall be installed in accordance with the 
manufacturer's instructions . 

• •• (No change to text) 

7. (Formerly Item 5) Revolving doors shall not be part of an accessible route required by Section 1009 and 
Chapter 11 Chapter 11A. 

1010.1.5 (Formerly 1008.1.5) Floor elevation. There shall be a floor or landing on each side of a door .. Such floor or 
landing shall be at the same elevation on each side of the door. Landings shall be level except for exterior landings, 
which are permitted to have a slope not to exceed 0.25 unit vertical in 12 units horizontal (2~percent slope). 

Exceptions: 
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1. Doors serving individual dwelling units in Groups R-2 and R-3 where the following apply: 

2 ...• (No change to text) 

3. In Group R-3 occupancies not required to be Accessible units, Ty13e A tomits or Ty13e 8 units adaptable or 
accessible, the landing at an exterior doorway shall not be more than 7 3/4 inches (197 mm) below the top 
of the threshold, provided the door, other than an exterior storm or screen door, does not swing over the 
landing. 

4 .... (No change to text) 

1
5. Exterior decks, patios or balconies that are part of +ype-8 adaptable or accessible dwelling units, have 

impervious surfaces and that are not more than 4 inches (102 mm) below the finished floor level of the 
adjacent interior space of the dwelling unit. See also Chapter 11 A. Section 1132A. 4. 

6. Doors serving equipment spaces not required to be accessible in accordance with Section 1103.2.9 and 
serving an occupant load of five or less shall be permitted to have a landing on one side to be not more 
than 7 inches (178 mm) above or below the landing on the egress side of the door . 

. , 1010.1.7(Formerly1008.1.7) Thresholds. Thresholds at doorways shall not exceed 3/4 inch (19.1 mm) in height 
;; ' above the finished floor or landing for sliding doors serving dwelling units or 1/2 inch (12.7 mm) above the finished 

floor or landing for other doors. Raised thresholds and floor level changes greater than 1/4 inch (6.4 mm) at doorways 
shall be beveled with a slope not greater than one unit vertical in two units horizontal (50-percent slope). 

Exceptions: 
1. In occupancy Group R-2 or R-3, threshold heights for sliding and side-hinged exterior doors shall be permitted 

to be up to 7 3/4 inches (197 mm) in height if all of the following apply: 

1.1 The door is not part of the required means of egress. 

1.2 The door is not part of an accessible route as required by Chapter 11A. 

1.3 The door is not part of an Accessible unit, Ty13e A unit or Ty13e 8 unit adaptable or accessible dwelling 
unit. 

2. In ~ adaptable or accessible dwelling units, where Exception 5 to Section 1010.1.5 permits a 4-inch (102 
mm) elevation change at the door, the threshold height on the exterior side of the door shall not exceed 4 3/4 
inches (120 mm) in height above the exterior deck, patio or balcony for sliding doors or 41/2 inches (114 mm) 
above the exterior deck, patio or balcony for other doors. 

1010.1.8(Formerly1008.1.8) Door arrangement. Space between two doors in a series shall be 48 inches (1219 
mm) minimum plus the width of a door swinging into the space. Doors in a series shall swing either in the same 
direction or away from the space between the doors. 

Exceptions: 

1. The minimum distance between horizontal sliding power-operated doors in a series shall be 48 inches 
(1219 mm). 

2. . •. (No change to text) 

3. Doors within individual dwelling units in Groups R-2 and R-3 occupancies other than within TYf>e A 
adaptable or accessible dwelling units. 

1010.1.9.1 (Formerly 1008.1.9.1) Hardware. Door handles, pulls, latches, locks and other operating devices 
on doors required to be accessible by Chapter 11A shall not require tight grasping, tight pinching or twisting of 
the wrist to operate. 

SECTION 1012 (Formerly 1010) 
RAMPS 

1012.1 (Formerly 1010.1) Scope. The provisions of this section shall apply to ramps used as a component of a 
means of egress. 

Exceptions: 

1. Ramped aisles within assembly rooms or spaces shall comply with the provisions in Section 1029. 
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2. Curb ramps shall comply with ICC /\117.1 Chapter 11A. 

3. Vehicle ramps in parking garages for pedestrian exit access shall not be required to comply with 
Sections 1012.3 through 1012.10 where they ·are not an accessible route serving accessible parking 
s·paces, other required accessible elements or part of an accessible means of egress. 

1012.6.3(Formerly1010.7.3) Length. The landing length shall be 60 inches (1525 mm) minimum. 

Exceptions: 

1. In Group R-2 and R-3 individual dwelling and sleeping units that are not required to be Assessible units, 
Type A units or Type B units accessible in accordance with Section 1107 Chapter 11 A, landings are 
permitted to be 36 inches (914 mm) minimum. 

2. Where the ramp is not a part of an accessible route, the length of the landing shall not be required to be 
more than 48 inches (1220 mm) in the direction of travel. 

1012.6.4(Formerly1010.7.4) Change in direction. Where changes in direction of travel occur at landings 
provided between ramp runs, the landing shall be 60 inches by 60 inches (1524 mm by 1524 mm) minimum. 

Exception: In Group R-2 and R-3 individual dwelling or sleeping units that are not required to be Accessible 
units, Type A units or Type B units accessible in a~ordance with Section 1107 Chapter 11A, landings are 
permitted to be 36 inches by 36 inches (914 mm by 914 mm) minimum. 

1012.6.5 (Formerly 1010.7.5) Doorways. Where dooiways are located adjacent to a ramp landing, maneuvering 
clearances required by ICC /\117.1 for accessibility are permitted to overlap the required landing area as specified 
in Chapter 11A. 

1012.10(Formerly1010.10) Edge protection. Edge protection complying with Section 1012.10.1or1012.10.2 shall 
be provided on each side of ramp runs and at each side of ramp landings. 

Exceptions: 

1. Edge protection is not required on ramps that are not required to have handrails, provided they have 
flared sides that comply with the ICC /\117.1 curb ramp pro'.'isions Chapter 11A. 

2. Edge protection is not required on the sides of ramp landings serving an adjoining ramp run or stairway. 

3. Edge protection is not required on the sides of ramp landings having a vertical drop off of not more than 
1/2 inch (12.7 mm) within 10 inches (254 mm) horizontally of the required landing area. 

4. In assembly spaces with fixed seating, edge protection is not required on the sides of ramps where the 
ramps provide access to the adjacent seating and aisle access ways. 

SECTION 1013(Formerly1011) 
EXIT SIGNS 

1013.4 (Formerly 1011.4) Raised character and braille exit signs. A sign stating EXIT in visual characters, raised 
characters and braiile and complying with ICC /\117.1 Chapter 11A, Section 1143A shall be provided adjacentto 
each door to an area of refuge, an exterior area for assisted rescue, an exit stairway, an exit stairway or ramp, an exit 
passageway and the exit discharge. 

SECTION 1014 
HANDRAILS 

1014.8 Projections. On ramps and on ramped aisles that are part of an accessible route, the clear width between 
handrails shall be 36 inches (914 mm) minimum. Projections into the required width of aisles, stairways and ramps at 
each side shall not exceed 4 1/2 inches (114 mm) at or below the handrail height. Projections into the required width 
shall not be limited above the minimum headroom height required in Section 1011.3. Projections due to intermediate 
handrails shall not constitute a reduction in the egress width. Where a pair of intermediate handrails are provided 
within the stairway width without a walking surface between the pair of intermediate handrails and the distance 
between the pair of intermediate handrails is greater than 6 inches (152 mm), the available egress width shall be 
reduced by the distance between the closest edges of each such intermediate pair of handrails that is greater than 6 
inches (152 mm). 
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I (HCD 1-AC} In addition. projections shall comply with Chapter 11A. when applicable. 

SECtlON 1015(Formerly1013) 
GUARDS 

1015.3(Formerly1013.3) Height. Required guards shall not be less than 42 inches (1067 mm) high, measured 
vertically as follows: · · 

1. From the adjacent walking surfaces. 
2. On stairways and stepped aisles, from the line connecting the leading edges of the tread nosings. 
3. On ramps and ramped aisles, from the ramp surface at the guard. 

Exceptions: 

1. For occupancies in Group R a not more than three stories abO'-'e §Fade in hei§ht and 'Nithin individual 
d·Nellin§ units in occupancies in GFOup R 2 not more than three stories abo11e.§rade in hei§ht ..... ith 
separate means of egress, required guards shall be not less than 36 inches (914 mm) in height mcas1:1red 
vertically above the ·adjacent walkin§ surfaces or adjacent filEed seatin§. 

F' 2-... 1. For occupancies in Group R-3, and within individual dwelling units iri occupancies in Group R-2, guards 
;:. on the open sides of stairs shall have a height not less than 34 inches (864 mm) measured vertically 

from a line connecting the leading edges of the treads. 

& 2. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group R-2, where 
the top of the guard also serves as a handrail on the open sides of stairs, the top of the guard shall not 
be less than 34 inches {864 mm) and not more than 38 inches (965 mm) measured vertically from a line 
connecting the leading edges of the treads. 

4.- 3. The guard height in assembly seating areas shall comply with Section 1029. 16 as applicable. 

§.,. 4. Along alternating tread devices and sf)ip ladders, guards whose top rail also serves as a handrail shall 
have height riot less than 30 inches (762 mm) and not more than 34 inches (864 mm), measured 
vertically from the leading edges of the device tread nosing. 

1015.8 Window openings. Windows in Group BL. R-2 and R-3 buildings including dwelling units, where the top of 
the sill of an operable window opening is located less than 36 inches above the finished floor and more than 72 
inches (1829 mm) above the finished grade or other surface below on the exterior of the building, shall comply with 
one of the following: 

1. Operable windows where the top of the sill of the opening is located more than 75 feet (22 860 mm) above the 
finished grade or other surface below and that are provided with window fall prevention devices that comply with 
ASTM F2006. 

2. Operable windows where the openings will not allow a 4-inch-diameter (102 mm) sphere to pass through the 
opening when the window is in its largest opened position. 

3. Operable windows where the openings are provided with window fall prevention devices that comply with 
ASTM F2090. 

4. Operable windows that are provided with window opening control devices that comply with Section 1015.8.1. 

SECTION 1020 (Formerly 1018) 
CORRIDORS 

1020.5.1 {Formerly 1018.5.1) Corridor ceiling. Use of the space between the corridor ceiling and the floor or roof 
structure above as a return air plenum is permitted for one or more of the following conditions: 

1. The corridor is not required to be of fire-resistance-rated construction; 

2. (No change to text) ... 

3. The air-handling system serving the corridor is shut down upon activation of the air-handling unit smoke 
detectors required by the International California Mechanical Code. 
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SECTION 1023 (Formerly 1022) 
INTERIOR EXIT STAIRWAYS AND RAMPS 

1023.9 (Formerly 1022.9) Stailway identification signs. A sign shall be provided at each floor landing in an interior 
exit stairway and ramp connecting more than three stories designating the floor level, the terminus of the top and 
bottom of the interior exit stairway and ramp and .the identification of the stair or ramp. The signage shall also state 
the story of, and the direction to, the exit discharge and the availability of roof access from the interior exit stairway 
and ramp for the fire department. The sign shall be located 5 feet{1524 mm) above the floor landing in a position that 
is readily visible when the doors are in the open and closed positions. In addition to the stairway identification sign, a 
floor-level sign in visual characters, raised characters and braille complying with ICC A117.1 Chapter 11A, Section 
1143A shall be located at each floor-level landing adjacent to the door leading from the interior exit stairway and ramp 
into the corridor to identify the floor level. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860through 18874, and 19960through 19997; and GovernmentCodeSections 12955.1.and 12955.1.1. 

14.HCD proposes NOT to adopt Chapter 11 from the 2015 International Building 
Code. 

NOTE: 

CHAPTER 11 
ACCESSIBILITY 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927,17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

15.HCD proposes to continue to adopt Chapter 11A from the 2013 California 
Building Code into the 2016 California Building Code with no modifications. 

NOTE: 

CHAPTER 11A 
HOUSING ACCESSIBILITY 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630,18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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16.HCD proposes to adopt Chapter 12 from the 2015 International Building Code 
into the 2016 California Building Code with new and existing amendments as 
follows: 

CHAPTER 12 
INTERIOR ENVIRONMENT 

SECTION 1203 
VENTILATION 

1203.1 General. Buildings shall be provided with natural ventilation in accordance with Section 1203.4, or mechanical 
ventilation in accordance with the International California Mechanical Code. 

VVhere the air infiltration rate in a dwelling unit is less than 5 air changes per hour when tested with a blower door at a 
pressure Q.2 inch w.c. (50 Pa) in accor=dance with Seotion R402.4.1.2 of the International Energy Conservation Code 

Residential Provisions, tho dwelling unit shalf be ventilated by mechanioal moans in aocor=dance with Section 403 of 
the International Meohanical Code. Ambulatory care facilities and Group I 2 ocoupancios shall be ventilated by 
meohanioal means in acoor=dance with Section 407 of the International Meohanioal Code. 

1203.2 Ventilation required. Enclosed attics and enclosed rafter spaces fanned where ceilings are applied directly 
to the underside of roof framing members shall have cross ventilation for each separate space by ventilation 
openings protected against the entrance of rain and snow. Blocking and bridging shall be arranged so as riot t9 
interfere with the movement of air. An airspace of not less than 1 inch (25 mm) shall be provided between the 
insulation and the roof sheathing. The net free ventilating area shall be not Jess than 1 /150 of the area of the space 
ventilated. Ventilators shall be installed in accordance with manufacturers installation instructions. 

Exception: The net free cross-ventilation area shall be permitted to be reduced to 1/300 provided both of the 
following conditions are met: 

1
1. In Climate Zones 6, 7 and B 14 and 16, a Class I or II vapor retarder is installed on the warm-in-winter 

side of the ceiling. . 

2. At least 40 percent and not more than 50 percent of the required venting area is provided by ventilators 
located in the upper portion of the attic or rafter space. Upper ventilators shall be located not more than 3 
feet (914 mm) below the ridge or highest point of the space, measured vertically, with the balance of the 
ventilation provided by eave or cornice vents. Where the location of wall or roof framing members conflicts 
with the installation of upper ventilators, installation more than 3 feet (914 mm) below the ridge or highest 
point of the space shall be pennitted. 

1203.2.1 Openings into attic. Exterior openings into the attic space of any building intended for human 
occupancy shall be protected to prevent the entry of birds, squirrels, rodents, snakes and other similar creatures. 
Openings for ventilation having a least dimension of 1/16 inch (1.6 mm) minimum and 1/4 inch (6.4 mm) 
maximum shall be permitted. Openings for ventilation having a least dimension larger than 1/4 inch (6.4 mm) 
shall be provided with corrosion-resistant wire cloth screening, hardware cloth, perforated vinyl or similar material 
with openings having a least dimension of 1/16 inch (1.6 mm) minimum and 1/4 inch (6.4 mm) maximum. Where 
combustion air is obtained from an attic area, it shall be in accordance with Chapter 7 of the International 
California Mechanical Code. 

1203.3 Unvented attic and unvented enclosed rafter assemblies. Unvented attics and unvented enclosed roof 
framing assemblies created by ceilings that are applied directly to the underside of the roof framing members and 
structural roof sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all 
the following conditions are met: · 

1. The unvented attic space is completely within the building thermal envelope. 

2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic 
assembly or on the ceiling side of the unvented enclosed roof framing assembly. 

3. Where wood shingles or shakes are used, a minimum 1/4-inch (6.4 mm) vented airspace separates the 
shingles or shakes and the roofing underlayment above the structural sheathing. 
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4. In Climate Zones 5, 6, 7 and 8, 14and16, any air-impermeable insulation shall be a Class II vapor 
retarder, or shall have a Class II vapor retarder coating or covering in direct contact with the underside 
of the insulation. 

See the California Energy Code. FIGURE 100.1-A -California Climate Zones. 

4. 1 (HCD 1 & HCD 2} In Climate Zones 14 and 16, a Class I or Class II vapor retarder shall be installed 
on the indirectlv conditioned space side of all insulation in an unvented attic with air-permeable 
insulation. for condensation control. 

I 5. Insulation shall be located in accordance with the following: 

5.1. Item 5. 1.1, 5. 1.2, 5. 1.3 or 5. 1.4 shall be met, depending on the air permeability of the insulation 
directly under the structural roof sheathing. No insulation shall be required when roof tiles. wood . 
shingles or wood shakes. or any other roofing system using battens and no continuous underlayment 
is installed. A continuous underfayment shall be considered to exist if sheathing. roofing paper or anv 
continuous layer having a perm rate of no more than one perm under the dry cup method is present. 

5. 1.1. Where only air-impermeable insulation is provided, it shall be applied in direct contact with the 
underside of the structural roof sheathing. 

5.1.2. Where air-permeable insulation is provided inside the building thermal envelope, it shall be 
installed in accordance with Item 5. 1. In addition to the air-permeable insulation installed directly 
below the structural sheathing, rigid board or sheet insulation shall be installed directly above the 
structural roof sheathing ifl accordance with the R-values in Table 1203.3 for condensation 
control. 

5. 1.3. Where both air-impermeable and air-permeable insulation are provided, the air-impermeable 
insulation shall be applied in direct contactwith the underside of the structural roof sheathing -iR 
accordance with Item 5.1.1 and shall be in accordance with the R-values in Table 1203.3 for 
condensation control. The air-permeable insulation shall be installed directly under the air
impermeable insulation. 

5.1.4. Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the 
structural roof sheathing to maintain the monthly average temperature of the underside of the 
structural roof sheathing above 45°F (7°C). For calculation purposes, an interior air temperature 
of 68°F {20°C) is assumed and the exterior air temperature is assumed to be the monthly 
.average outside air temperature of the three coldest months. 

5.2. Where preformed insulation board is used as the air permeable air-impermeable ·insulation layer, it 
, shall be sealed at the perimeter of each individual sheet interior surface to form a continuous layer. 

Exceptions: 

1. Section 1203.3 does not apply to special use structures or enclosures such as swimming pool enclosures, data 
processing centers, hospitals or art galleries. 

1
2. Section 1203.3 does not apply to enclosures in Climate Zones 5 through 8 14 and 16 that are humidified beyond 

35 percent during the three coldest months. 

TABLE 1203.3 
INSULATION FOR CONDENSATION CONTROL 

CLIMATE ZONE MINIMUM R-VALUE OF AIR-IMPERMEABLE INSULATIONa 

2B and aB 6-15tile roofonly 

1, 2A, 2e, aA, as, aG 3-15 

4G 1&2 

4A;-4H 16 

5 
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,. 

I a. Contributes to, but does not supersede, thermal resistance requirements for attic and roof assemblies in .seGti&R 
C402.2.1 of the International California Energy Conservation Code 

1203.4.2(Formerly1203.3.2) Exceptions. The following are exceptions to Sections 1203.4 and 1203.4.1: 

1. Where warranted by climatic conditions, ventilation openings to the outdoors are not required if ventilation 
openings to the interior are provided. 

2 .... (No change to text) 

3 .... (No change to text) 

4. Ventilation ,openings are not required when the ground surface is covered with a Class I vapor retarder, the 
perimeter walls are insulated and the space is conditioned in accordance with the lntQrnational California 
Energy Conservation Code. 

5 .... (No change to text) 

1203.5(Formerly1203.4) Natural ventilation. Natural ventilation of an occupied space shall be through windows, 
doors, louvers or other openings to the outdoors. The operating mechanism for such openings shall be provided with 
ready access so that the openings are readily controllable by the building occupants. 

(HCD 1) In employee housing, all openable windows in rooms used for living, dining, cooking or sleeping purposes, 
and toilet and bath buildings, shall be provided and maintained with insect screening. 

(HCD 1) Door openings of rooms used for dining, cooking, toilet and bathing facilities in employee housing shall be 
provided and maintained with insect screening or with solid doors equipped with self-closing devices in lieu thereof, 
when approved by the enforcement agency. 

(HCD 1) The windows, doors, louvers or other approved closeable openings not required by Section 1029 may open 
into a passive solar energy collector for ventilation required by this section. The area of ventilation openings. to the 
outside of the passive solar energy collector shall be increased to compensate for the openings required by the 
interior space. 

1203.5.2 (Formerly 1203.4.2) Contaminants exhausted. Contaminant sources in naturally ventilated spaces 
shall be removed in accordance with the International California Mechanical Code and the International 
California Fire Code. 

1203.5.2.1(Formerly1203.4.2.1) Bathrooms. Rooms containing bathtubs, showers, spas and similar 
bathing fixtures shall be mechanically ventilated in accordance with the International California Mechanical 
Code. 

The minimum exhaust rate shall not be less than that established by Table 403. 7 "Minimum Exhaust Rates." 
See California Mechanical Code, Chapter 5, for additional provisions related to environmental air ducts. 

(HCD 1) In addition to the requirements in this section and in the California Mechanical Code, bathrooms in 
. Group R occupancies shall be mechanically ventilated in accordance with the California Green Building 
Standards Code (CALGreen), Chapter4, Division 4.5. 

1203.6 (Formerly 1203.5) Otherventilation and exhaust systems. Ventilation and exhaust systems for 
occupancies and operations involving flammable or combustible hazards or other contaminant sources as covered in 
the International California Mechanical Code or the International California Fire Code shall be provided as required by 
both codes. 

SECTION 1204 
TEMPERATURE CONTROL 
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1204.1 Equipment and systems. Interior spaces intended for human occupancy shall be provided with active or 
passive space-heating systems capable of main~aining an indoor temperature of not less than 68°F (20°C) at a point 
3 feet (914 mm) above the floor on the design heating day. 

Exception~: . . 

f 1. Space heating systems are not required for: · 

1
4 J.,1. Interior spaces where the primary purpose of the space is not associated with human comfort. 
-2 1.2 Group F, H, Sor U occupancies. 

2. (HCD 1) For limited-density owner-built rural dwellings, a heating facility or appliance shall be installed in 
each dwelling subject to the provisions of Subchapter 1, Chapter 1, Title 25, California Code of 
Regulations, commencing with Section 74; however, there shall be no specified requirement for heating 
capacity or temperature maintenance. The use of solid-fuel or solar-heating devices shall be deemed as 
complying with the requirements of this section. If nonrenewable fuel is used in these dwellings, rooms so 
heated shall meet current installation standards. 

3. . .. (No change to text) 

1

4. (HCD 1) When a passive solar energy collector is designed as a conditioned area it shall comply with the 
California Energy Code, Title 24, Pat:f: 6. Nonconditioned passive solar energy collectors are exempt from 
Title 24, P.at:f: 6 compliance with the California Enemv Code. 

SECTION 1205 
LIGHTING 

1205.1 General. Every space intended for human occupancy shall be provided with natural light by means of exterior 
glazed openings in accordance with Section 1205.2 or shall be provided with artificial light in accordance with Section 
1205.3. Exterior glazed openings shall open directly onto a public way or onto a yard or court in accordance with 
Section 1206. 

(HCD 1) Glazed openings may open into a passive solar energy collector provided the area of exterior glazed 
openings in the passive solar energy collector is increased to compensate for the area required by the interior space. 

1205.4 Stairway illumination. Stairways within dwelling units and exterior stairways serving a dwelling unit shall 
have an illumination level on tread runs of not less than 1 footcandle (11 lux). Stairways in other occupancies shall be 
governed by Chapter 10. 

1205.4.1 Controls. The control for activation of the required stairway lighting shall be in accordance with m;.PA 
+G the California Electrical Code. 

SECTION 1206 
YARDS OR COURTS 

1206.3.3 Court drainage. The bottom of every court shall be properly graded and drained to a public sewer or other 
approved disposal system complying with the International California Plumbing Code. 

SECTION 1207 
SOUND TRANSMISSION 

1207.3 Structure-borne sound. Floor/ceiling assemblies between dwelling units and sleeping units or.between a 
dwelling unit or sleeping unit and a public or service area within the structure shall have an impact insulation class 
(llC) rating of not less than 50, or not less than 45 if field tested, when tested in accordance with ASTM E 492. 

Exception: Impact sound insulation is not required for floor-ceiling assemblies over nonhabitable rooms or 
spaces not designed to be occupied, such as garages, mechanical rooms or storage areas. 

1207.4 Allowable interior noise levels. Interior noise levels attributable to exterior sources shall not exceed 45 dB 
in any habitable room. The noise metric shall be either the day-night average sound level (Ldn) or the community 
noise equivalent level (CNEL), consistent with the noise element of the local general plan. 
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SECTION 1208 
INTE~IOR SPACE DIMENSIONS 

1208.1 Minimum room widths. Habitable spaces, other than a kitchen, shall not be less than 7 feet (2134 nim) in 
any plan dimension. Kitchens shall have a clear passageway of hot less than 3 feet (914 mm) between counter fronts 
and appliances or counter fronts and walls. 

(HCD 1) For limited-density owner-built rural dwellings, there shall be no requirements for room dimensions, provided 
there is adequate light and ventilation and adequate means of egress. 

1208.4 Efficiency dwelling units. An efficiency li'ling unit shall oonforFR to the requireFRonts of the oode exsept as 
FROdified herein: (HCD 1) Unless modified by local ordinance pursuant to Health and Safety Code Section 17958.1, 
efficiency dwelling units shall comply with the following: 

1. The unit shall have a living room of not less than 220 square feet (20.4 m2
) of floor area. An additional 100 

square feet (9.3 m2
) of floor area shall be provided for each occupant of such unit in excess of two . 

. . .• (No change to text) 

4. The unit shall be provided with a separate bathroom containing a water closet, lavatory and bathtub or shower. 

SECTION 1209 
ACCESS TO UNOCCUPIED SPACES 

1209.3 Mechanical appliances. Access to mechanical appliances installed in under-floor areas, in attic spaces and 
on roofs or elevated structures shall be in accordance with the International California Mechanical Code. 

SECTION 1210 
TOILET AND BATHROOM REQUIREMENTS 

1210.1 Required fixtures. The number and type of plumbing· fixtures provided in any occupancy shall comply with 
Chapter 29 the California Plumbing Code. 

SECTION 1211(HCD1 & HCD 2) 
GARAGE DOOR SPRINGS 

1211.1 General. This section shall apply to applications listed in Sections 1.8.2.1.1and1.8.2.1.3 regulated by the 
Department of Housing and Community Development. 

1211.1.1 Extension garage door springs. Every extension garage door spring sold or offered for sale, whether 
new or as a replacement, or installed in any garage or carport which is accessory to an apartment house, hotel, 
motel or dwelling shall conform to the following requirements: 

Harri-drawn spring wire shall conform to ASTM A 227- 06 (2011) or a more current version, and shall be made 
by the steel processes described therein, conforming to the chemical composition requirements listed and 
meeting the standards of steel heat as set forth by the ladle analysis. Wire tensile strength and dimension 
variations shall meet the prescribed properties of established standar<is. 

Oil-tempered wire shall conform to ASTM A 229 - 12 or a more current version, and shall be made by the steel 
processes described therein,. conforming to the chemical composition requirements listed and meeting the 
standards of steel heat as set forth by the ladle analysis. Wire tensile strength and dimension variations shall 
meet the prescribed properties of established standards. 

Extension springs shall be fabricated from either hard-drawn spring wire or oil-tempered wire as specified above. 

1211.2 Design standards. Minimum design standard shall be 9, 000 cycles. (One cycle is equal to door opening plus 
door closing at maximum working load.) 

1211.3 Certification. Mill certification of wire physical tests and chemical properties shall be kept on file by the spring . 
manufacturer. 1 

• 
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· Physical cycling tests shall be performed for each extension spring design and shall be certified by an approved 
testing agency acceptable to the department and reports kept on file by the manufacturer. 

Containment devices shall be physically tested for each extension spring design by installing the device on the spring 
and by destroying the spring a{maximum recommended stretch. Containment tests shall be certified by an approved 
testing agency acceptable to the department and reports kept on file by the manufacturer. 

1211.4 Containment devices. Each extension spring shall be equipped with an approved device capable of 
restraining the spring or any part thereof in the event it breaks. 

1211.5 Identification. Extension springs shall be permanently identified as to manufacturer and also to indicate 
maximum recommended stretch. Both extension springs and containment devices shall bear infonnation stating that 
they have been manufactured in accordance with requirements of the California Department of Housing and 
Community Development. 

1211.6 Installation. Installation of extension springs, containment devices and hardware shall be in accordance with 
the manufacturer's installation instructions. Instructions shall be provided by the manufacturer and shall specify the 
approved method of restraint and maximum recommended stretch. Unless otherwise permitted by the manufacturers 
installation instructions, the hardware and extension springs shall be mounted to nominal 12 by 6 framing members, 
conforming to the applicable provisions of Section 2303. 

SECTION 1212(HCD1) 
POLLUTANT CONTROL 

1212.1 Finish material pollutant control. Finish materials, including adhesives, sealants, caulks, paints and 
coatings, aerosol paints and coatings, carpet systems, carpet cushion, carpet adhesive, resilient flooring systems, 
and composite wood products shall meet the volatile organic compound (VOC) emission limits in accordance with the 
California Green Building Standards Code (CALGreen), Chapter 4, Division 4.5. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040. 17050. 17920.91 17921. 17921.3, 17921.6, 17921.10, 
17922. 17922.6. 17922.12. 17927. 17928, 17959.6, 18300, 18552, 18554. 18620. 18630. 18640. 18670, 18690. 
18691, 188651 18871.3, 18871.41 18873, 18873.1 1 18873.21 18873.31 18873.41 18873.51 18938.31 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.51 17910 through 17995.51 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

17. HCD proposes to repeal and not bring forward the existing California 
amendments from the 2013 California Building Code, Section 1203.2, 
Exceptions. 

CHAPTER 12 
INTERIOR ENVIRONMENT 

SECTION 1203 
VENTILATION 

1203.2 Attic spaces. Enclosed attics and enclosed rafter spaces formed where ceilings are applied directly to the 
underside of roof framing members shall have cross ventilation for each separate space by ventilation openings 
protected against the entrance of rain and snow. Blocking and bridging shall be arranged so as not to interfere with 
the movement of air. An airspace of not less than 1 inch (25 mm} shall be provided between the insulation and the 
roof sheathing. The net free ventilating area shall not be less than 1/150th of the area of the space ventilated. 

Exceptions: 

1
1. (Not adopted by HCD) The net free cross-ventilation area shall be permitted to be reduced to 1/300 

provided that not less than 50 percent and not more than 80 percent of the required ventilating area 
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:,: .. -

provided by ventilators located in the upper portion of the space to be ventilated at least 3 feet (914 mm) 
above eave of cornice vents with the balance of the required ventilation provided by eave or cornice vents. 

2. (1..'et adopted by HCD) The net free cross-ventilation area shall be permitted to be reduced to 1/300 
provided where a Class I or II vapor barrier is installed on the warm-in-winter side of the ceiling. 

3. Attic ventilation shall not be required when determined notnecessary by the building official due to 
atmospheric or climatic conditions. 

4. (HCD 1 & HCD 2) The Ret oro88 ·10RtilatiOR area shall be permitted to be rodl:loed to 11300 pro•lided that 
at least 40 peroORt aRd Rot more thaR 50 per:eeRt of the required 'lentJJatiRg area is provided by •lfJntilators 
looatod in the upperportioR of the attio or rafterspaoe. Upper •,centilatoFB sha!I be .'-Ooated RO more than 3 
feet (914 mm) below the Fidge or hif}hest poiRt of the spaoe, moasw."ed vertiea!/j', with the balaRoe of the 
FOql:J!Fed 'lfJR#!atlon pro•lided by eave or oomioe. vents. (,ti/here tho !ooatiOR of wa.'I er roof framing 
members ooRfliets with the iRstal!atiOR ofupperw:mti.latoFS, installation mom than 3 feet (914 mm) below 
the tidge or highest point of the spaee shat! be pelfflitted. 

5. (HCD 1 & HCD 2) The Rel or<J88 v-enti!atiOR area shalt bo permitted to be redweed to 1.<100 in Cl!mato 
Zones 14aRd16, where a Class! or JI 'lapoNetar:derls .'Rsta!fed on the walffl !n winter side of the eei.Jlng. 

18. HCD proposes NOT to adopt Chapter 13 from the 2015 International Building 
Code. 

NOTE: 

CHAPTER 13 
ENERGY EFFICIENCY 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 186'f0, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 

. 19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

19.HCD proposes to adopt Chapter 14, except Table 1405.3.2, from the 
2015 International Building Code into the 2016 California Building Code with 
modified existing amendments as follows: 

CHAPTER 14 
EXTERIOR WALLS 

SECTION 1405 
INSTALLATION OF WALL COVERINGS 

1405.3 Vapor retarders. Vapor retarders as described in Section 1405.3.3 shall be provided in accordance with 
Sections 1405.3.1 and 1405.3.2, or an approved design using accepted engineering practice for hydrothermal 
analysis. 

1405.3.1 Class I and II vapor retarders. Class I and II vapor retarders shall not be provided on the interior side 
of frame walls in Zones 1 and 2. Class I vapor retarders shall not be provided on the interior side of frame walls 
in Zones 3 and 4. Class I or II vapor retarders shall be provided on the interior side of frame walls in Zones 5, 6, 
7, 8 and Marine 4. The appropriate zone shall be selected in accordance with Chapter 3 of the International 
Energy Conservation Code. 
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(Formerly in Section 1405.3) (HCD 1 & HCD 2) Class I or fl vapor retarders shall be provided on the interior 
side offra.me waifs of/ow-rise residential buildings in Climate Zones 14 and 16. as required in Title 24, P.aFt 6, 
the California Energy Code (see definition of "Low-rise residential building'?. 

Exceptions: 

1. Basement walls. 
2. Below-grade portion of any wall. 
3. Construction where moisture or its freezing will not damage the materials. 
4. C.onditions where Class III vapor retarders are required in Section 1405.3.2. 

1405.3.2 (Formerly 1405.3.1) Class Ill vapor retarders. Class Ill vapor retarders shall be permitted where any 
one of the conditions in Table 1405.3.2 is. met. Only Class Ill vapor retarders shall be used on the interior side of 
frame walls where foam plastic insulating sheathing with a perm rating of less than 1 is applied in accordance 
with Table 1405.3.2 on the exterior side of the frame wall. 

(HCD 1 & HCD 2) Class Jlf vapor retarders shall be permitted where any one of the conditions in Items 1, 2 or 3 
below are met. This section shall apply to "Low-rise residential buildings" as defined in Title 24, P-art 6, the 
California Energy Code. 

1. Vented cladding over fiberboard. 
2. Vented cladding over gypsum. 
3. Insulated sheathing with R-va/ue ~ R4. 

Spray foam with a minimum density of 2 lbs/ft3 applied to the interior cavity side of OSB, plywood, fiberboard, 
insulating sheathing or gypsum is deemed to meet the insulating sheathing requirement where the spray foam R
value meets or exceeds the specified insulating sheathing R-value. 

TABLE 1405.3.2 (Formerly TABLE 1405.3.1) 
CLASS Ill VAPOR RETARDERS 

(Not adopted by HCD 1 & HCD 2) 

ZONE CLASS Ill VAPOR RETARDERS PERMITTED FOR:a 

Vented cladding over wood structural panels 

Vented cladding over fiberboard 

Marine4 Vented cladding over gypsum 

Insulated sheathing with R-value;::: R2.5 over 2x4 wall 
Insulated sheathing with R-value;::: R3.75 over 2x6 wall 
V_ented cladding over wood structural panels 

Vented cladding over fiberboard 

5 Vented cladding over gypsum 

Insulated sheathing with R-value <: R5 over 2x4 wall 

Insulated sheathing with R-value;::: R7.5 over 2x6 wall 

Vented cladding over fiberboard 

6 Vented cladding over gypsum 

Insulated sheathing with R-value;::: R7.5 over 2x4 wall 
Insulated sheathing with R-value;::: R11.25 over 2x6 wall 

7 and 8 Insulated sheathing with R value ;::: R 10 over 2x4 wall 

Insulated sheathing with R value <: R 15 over 2x6 wall 
- .0 For SI. 1 pound per cubic foot - 16 kg/m . 

a. Spray foam with a minimum density of 2 lbs/ft3 applied to the interior cavity side of OSB, plywood, fiberboard, insulating 
sheathing or gypsum is deemed to meet the insulating sheathing requirement where the spray foam R-value meets or 
exceeds the specified insulating sheathing R-value. 
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NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

20. HCD proposes to adopt Chapter 15 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendments as follows: 

CHAPTER 15 
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

SECTION 1503 
WEATHER PROTECTION 

1503.4 Roof drainage. Design and installation of roof drainage systems shall comply with Section 1503 of this code 
and Seotions 1106 anEl 1108, as applioable, Chapter 11 of the International California Plumbing Code. 

1503.4.1 Secondary {emergency overflow) drains or scuppers. Where roof drains are required, secondary 
(emergency overflow) roof drains or scuppers shall be provided where the roof perimeter construction extends 
above the roof in such a manner that water will be entrapped if the primary drains allow buildup for any reason. 
The installation and sizing of secondary emergency overflow drains, leaders and conductors shall comply with 
Seotions 1106 anEl 1108, as applioable, Chapter 11 of the International California Plumbing Code. 

SECTION 1510{Formerly1509) 
ROOFTOP STRUCTURES . 

1510.7 {Formerly 1509.7) Photovoltaic systems. Rooftop mounted photovoltaic panels and modules shall be 
designed in accordance with this section. 

1510.7.1(Formerly1509.7.1) Wind resistance. Rooftop-mounted photovoltaic panels and modules shall be 
designed for component and cladding wind loads in accordance with Chapter 16 using an effective wind area 
based on the dimensions of a single unit frame. 

Exception: (HCD-1, HCD-2) The effective wind area shall be in accordance with Chapter 16 and ASCE 7 
Section. 26.2. · 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 
Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

21.HCD proposes to adopt Chapter 16 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendments as follows: 
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CHAPTER 16 
STRUCTURAL DESIGN 

SECTION 1607 
LIVE LOADS 

1607.8 Loads on handrails, guards, grab bars, shower seats, dressing room bench seats and vehicle barriers. 
Handrails, guards, grab bars, accessible seats, accessible benches and vehicle barriers shall be designed and 
constructed to the structural loading conditions set forth in this section. 

1607 .8.1 Handrails and guards. {No change to text) 

1607.8.2 Grab bars, shower seats and dressing room bench seats. Grab bars, shower seats and dressing 
room bench seats shall be designed to resist a single concentrated load of 250 pounds (1.11 kN) applied at any 
direction on the grab bar or seat so as to produce the maximum load effects. 

(HCD 1-AC) See Chapter 11A, Section 1127A.4 for grab bars, shower seats and dressing room bench seats, as 
applicable. · 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 8871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and. 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, ·18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

22. HCD proposes to repeal and not bring forward the existing California 
amendments from the 2013 California Building Code, Section 1613.5. 

CHAPTER 16 
STRUCTURAL DESIGN 

SECTION 1613 
EARTHQUAKE LOADS 

1613.5 {HCD 1 & HCD 2} Modifieatir:ms ts ASCE 7. The text ofA8CE 7 sf:la!I be modified as indioated in 8eotlons 
1fi13.5.1thro1:1gh1fi13.5.2. 

1613.5.1 [HGD 1 & HCIJ 2} Modify ASCE 7 DEFIN/TIOA.f.S as fo!Jov,rs: 

1.2 DfiflNITIONS. 

BAL.LASTED PHOTOVOL.TAIC SYSTEM: A roofmoooted system oomposed ofsolarphotevo.1taio panels 
and s1:1pporting members that are ooattaehed or par::tia!ly attao/:led te tho ."Oaf and m1:1st rely on its weight, 
aemdynam.iGs and friotion to ooooter the effeot of w!nd and se!SFRlo foFGes. 

1613.5.2fHGD 1 & HCD 2} ModifyASCE 7 Se6tioR 13.4 as follows: 

Sestion 13.4 NONSTRUCTURAb COMPONENT ANCHORAGe. 

Components and their supports shall be attached (or anchored) to the structure in accordance with the 
requirements of this section and the attachment shall satisfy the requiremento for the parent material as set 
forth elsewhere in this standard. Component attachments shall be bolted, welded, or qthe1wise positively 
fastened without consideration of frictional resistance produced by the effects of gravity. A continuous load 
path of sufficient strength and stiffness between the oomponent and the supporting structure shall be 
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NOTE: 

provided. Local elomeRts of tho structure iRcludiRg coRRoctions shall be designotj and coRstructed for tho 
compoReRt forces where they control the dosigR of tho olemoRts or their coRRectioRs. The oompoReRt forces 
shall be those dotermiRod iR Section 1 a.a.1, except that modifications to Fp aRd R, due to anchorage 
conditions need Rot l:Je coRsidered. The design documents shall iRclude sufficient iRformation relating to the 
attachmeRts to verify compliaRce with the requiremeRts of this section 

IixGeptian: Sallastedphoto•1oltaie systems whOR dos.'gR is based on Sestion 13.4.7 and appro•1ed by 
the eRforofRfJ agency. 

13. 4. 7. Solar P'l panels or modl:J.'es iRsta#ed on a roof as a balasted system need not be rigidly 
attached to tf:le roof or s1;1wor:tiRg stR..•Gfure. Sal/asted systems shal! be desigRed and ll~stalled aRly on 
roofs vlitf:I slopes 1 iRo/:J per foot or less. The ballasted system s/:Jal! be designed to resist sliding and 
tJp!.ift r:estJ.'ting from lateral and •;ertieat foroas, IJ8ing a aoo#ieient offr:ietion doteffflinad by aoaaptab!e 
engineetiRg proetiaes. !n sltes whe:=e the Seismfs Desfgn aategery !-s G or abo•1.a, the system s/:Ja# be 
designed to aGGOfl'lmociata seismie fiisp!aaament dotefffliRed by BfJfJr-OVfJd analysis orshake tab!e 
testing, E.JsiRg fnptJt mot.ions oonsistant with ASCE 7 .'ater:a! ood ·1ertiea! se!smia fbroes fornon str.:oturol 
GOFflfJOneRts OR roofs. 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 8871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 ar\d 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

23.HCD proposes to adopt Chapter 17 from the 2015 International Building Code 
into the 2016 California Building Code with new and modified existing 
amendments as follows: 

CHAPTER17 
SPECIAL INSPECTIONS AND TESTS 

SECTION 1704 
SPECIAL INSPECTIONS AND TESTS, CONTRACT<;>R RESPONSIBILITY AND STRUCTURAL OBSERVATION 

1704.2 Special inspections and tests. Where application is made to the building official for construction as specified 
in Section~ 105or1.8.4. as apolicable, the owner or the owner's authorized agent, other than the contractor, shall 
employ one or more approved agencies to provide special inspections and tests during construction on the types of 
work specified in Section 1705 and identify the approved agencies to the building official. These special inspections 
and tests are in addition to the inspections by the building official that are identified in Section 110. 

Exceptions: 

1. Special inspections and tests are not required for construction of a minor nature or as warranted by 
conditions in the jurisdiction as approved by the building official. 

2. Unless otherwise required by the building official, special inspections and tests are not required for Group 
U occupancies that are accessory to a residential occupancy including, but not limited to, those listed in 
Section 312.1. 

3. Special inspections and tests are not required for portions of structures designed and constructed in 
accordance with the cold-formed steel light-frame construction provisions of Section 2211.7 or the 
conventional light-frame construction provisions of Section 2308. · 

4. The contractor is permitted to employ the approved agencies where the contractor is also the owner. 
4-.Q. (HCD 1) The provisions of Health and Safety Code Division 13, Part 6 and the Califorriia Code of 

. Regulations, Title 25, Division 1, Chapter 3, commencing with Sectioh 3000, shall apply to the 
construction and inspection of factory-built housing as defined in Health and Safety Code Section 19971. 
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SECTION 1707 
ALTERNATIVE TEST PROCEDURE 

1707.1 General. In the absence ofapproved rules or other approved standards, the building official shall make, or 
cause to be made, the necessary tests and investigations; or the building official shall accept duly authenticated 
reports from approved agencies in respect to the quality and manner of use of new materials or assemblies as 
provided for in Section§ 104.11 or 1.8. 7, as applicable. The cost of all tests and other investigations required under 
the provisions of this code shall be borne by the applicant. 

(HCD 1 & HCD 2) In the absenGe of approved r.J.les er other appro'led standards, the bl:li!dfng effiGial s/:JaN make or 
Gause to 130 made the neeessary tests and investfgatiens, or the l31Jl.'ding offiofa.1 s/:Jall aeGef)t dl:J!y aEJtf.lent!ootod 
roports from appro'led ageneios with FOSfJOGt to the flfla!ity and manner of !JSe of new matefials er assemblies as 
provided for fn SeGtion 1. liJ. 7, Chapter 1, Di'lisien 1. T/:Jo eost of all tests and other investigations requked under the 
pro•lfsions of this Gode shall be eome ey the applieant. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927,17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

24.HCD proposes to adopt Chapter 18 from the 2015 International Building Code 
into the 2016 California Building Code with existing and modified existing 
amendments as follows: -

CHAPTER 18 
SOILS AND FOUNDATIONS 

SECTION 1801 
GENERAL 

1801.2 Design basis. Allowable bearing pressures, allowable stresses and design formulas provided in this chapter 
shall be used with the allowable stress design load combinations specified in Section 1605.3. The quality· and design 
of materials used structurally in excavations and foundations shall comply with the requirements specified in Chapters 
16, 19, 21, 22 and 23 of this code. Excavations and fills shall also comply with Chapter 33. 

(HCD 1) For limited-density owner-built rural dwellings, pier foundations, stone masonry footings and foundations, 
pressure-treated lumber, poles or equivalent foundation materials or designs may be used, provided that the bearing 
is sufficient for the purpose intended. 

SECTION 1803 
GEOTECHNICAL INVESTIGATIONS 

1803.1 General. Geotechnical investigations shall be conducted in accordance with Section 1803.2 and reported in 
accordance with Section 1803.6. Where required by the building official, or where geotechnical investigations involve 
in-situ testing, laboratory testing or engineering calculations, such investigations shall be conducted by a registered 
design professional. 

1803.1.1 General and where required for applications listed in Section 1.8.2.1.1 regulated by the 
Department of Housing and Community Development. (HCD 1) Foundation and soils investigations shall be 
conducted in r;:onforrnance with Health and Safety Code Sections 17953 through 17957 as summarized below. 

1803.1.1.1 Preliminary soil report. Each city, county, or city and county shall enact an ordinance which 
requires a preliminary soil report, prepared by a civil engineer who is registered by the state. The report 
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shall be based upon adequate test borings or excavations, of every subdivision, where a tentative and final 
map is required pursuant to Section 66426 of the Government Code. 

The preliminary soil report may be waived if the building department of the city, county, or city and county, or 
other enforcement agency charged with the administration and enforcement of the provisions of Section 
1803.1.1, shall determine that, due to the knowledge such department has as to the soil qualities of the soil 
of the subdivision or Jot, no preliminary analysis is necessary. 

1803.1.1.2 Soil investigation by lot, necessity, preparation, and recommendations. If the preliminary 
soil report indicates the presence of critically expansive soils or other soil problems which, if not corrected, 
would lead to stroctural defects, such ordinance shall require a soil investigation of each lot in the 
subdivision. 

The soil investigation shall be prepared by a civil engineer who is registered in this state. It shall 
recommend corrective action which is likely to prevent stroctural damage to each dwelling proposed to be 
constrocted on the expansive soil. 

1803.1.1.3 Approval, building permit conditions, appeal. The building department of each city, county, 
or city and county, or other enforcement agency charged with the administration and enforcement of the 
provisions of Section 1803. 1. 1, shall approve the soil investigation if it determines that the recommended 
action is likely to prevent structural damage to each dwelling to be constrocted. As a condition to the 
building permit, the ordinance shall require that the approved recommended action be incorporated in the 
constroction of each dwelling. Appeal from such determinaUon shall be to the local appeals board. 

1803.1.1.4 Liability. A city, county, city and county, or other enforcement agency charged with the 
administration and enforcement of the provisions of Section 1803. 1. 1, is not liable for any injury which arises 
out of any act or omission of the city, county, city and county, other enforcement agency, or a public 
employee or any other person under SecUon 1803.1. 1. 

1803.1.1.5. Alternate procedures. The governing body of any city, county, or city and county may enact an 
ordinance prescribing an alternate procedure which is equal to or more restrictive than the procedure 
specified in Section 1803. 1. 1. 

SECTION 1804 
EXCAVATION, GRADING AND FILL 

1804.4 (Formerly 1804.3) Site grading. The ground immediately adjacent to the foundation shall be sloped away 
from the building at a slope of not less than one unit vertical in 20 units horizontal (5-percent slope) for a minimum 
distance of 10 feet (3048 mm) measured perpendicular to the face of the wall. If physical obstructions or lot lines 
prohibit 10 feet (3048 mm) of horizontal distance, a 5-percent slope shall be provided to an approved alternative 
method of diverting water away from the foundation. Swales used for this purpose shall be sloped a minimum of 2 
percent where located within 1 O feet (3048 mm) of the building foundation. Impervious surfaces within 1 O feet (3048 
mm) of the building foundation shall be sloped a minimum of 2 percent away from the building. 

Exception: Where climatic or soil conditions warrant, the slope of the ground away from the building foundation 
shall be permitted to be reduced to not less than one unit vertical in 48 units horizontal (2-percent slope). 

The procedure used to establish the final ground level adjacent to the foundation shall account for additional 
settlement of the backfill. 

1

1804.3.1 1804.4.1 (HCD 1) Construction plans. Constroction plans shall indicate how the site grading or 
drainage system will manage all surface water flows to keep water from entering buildings in accordance with the 
Ca/ifomia Green Building Standards Code (CALGreen), Chapter4, Division 4.1. 

SECTION 1805 
DAMPPRO()FING AND WATERPROOFING 

1805.4 Subsoil drainage system. Where a hydrostatic pressure condition does not exist, dampproofing shall be 
provided and a base shall be installed under the floor and a drain installed around the foundation perimeter. A subsoil 
drainage system designed and constructed in accordance with Section 1805.1.3 shall be deemed adequate for 
lowering the groundwater table. 
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1805.4.1 Floor base. course. Floors of basements, except as provided for in Section 1805.1.1, shall be placed 
over a floor base course not less than 4 inches (102 mm) in thickness that consists of gravel or crushed stone 
containing not more than 10 percent of material that passes through a No. 4 (4.75 mm) sieve. 

Exceptions: 

1. Where a site is located in well-drained gravel or sand/gravel mixture soils, afloor base course is not 
required. 

2. (HCD1) When a capillary break is installed in accordance with the Calffomia Green Building 
Standards Code (CALGreen), Chapter4, Division 4.5 · 

1805.4.3 Drainage discharge. The floor base and foundation perimeter drain shall discharge by gravity or 
mechanical means into an approved drainage system that complies with the International California Plumbing 
Code. 

Exception: Where a site is located in well-drained gravel or sand/gravel mixture soils, a dedicated drainage 
system is not required. 

SECTION 1810 
DEEP FOUNDATIONS 

1810.3.10.4 Seismic reinforcement. For structures assigned to Seismic Design Category C, a permanent steel 
casing shall be provided from the top of the micropile down to the point of zero· curvature. For structures assigned to 
Seismic Design Category D, E or F, the micropile shall be considered as an alternative system in accordance with 
Section.§ 104.11 or 1.8. 7. as applicable. The alternative system design, supporting documentation and test data shall 
be submitted to the building official for review and approval. 

(HCD 1 & HCD 2) For struorures assigned to Seisfftie DesigR Category D, E or F, the mferopl.'e shall he eoRstderod 
as aR altema#~10 Bj'Bi9ffl in aeeofflanee with See#on 1.8.7, Chapter 1, Division 1. Tf:Je altematlve system design, 
s1:1pperting dee1:1mentatien and test data sha# he s1:1hmitted to the huifdfng offieia! for FO'liow and approYal. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928,17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

25. HCD proposes to adopt Chapter 19 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendments as follows: 

CHAPTER 19 
CONCRETE 

SECTION 1905 
MODIFICATIONS TO ACI 318 

1905.1.2 ACI 318, Section 18.2.1.2 (Formerly 21.1.1). Modify ACI 318 Sections 18.2.1.2 and 18.2.1.6 to read as 
follows: 

18.2.1.2 - Structures assigned to Seismic Design Category A shall satisfy requirements of Chapters 1 through 17 and 
19 through 26. Chapter 18 does not apply. Structures assigned to Seismic Design Category B, C, D, E or Falso shall 
satisfy 18.2.1.3 through 18.2.1.7, as applicable. Except for structural elements of plain concrete complying with 
Section 1905.1. 7 of the International California Building Code, structural elements of plain concrete are prohibited in 
structures assigned to Seismic Design Category C, D, E or F. 
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· 18.2.1.6 ••.. (No change to text) 

1905.1.5 (Formerly 1905.1.6) ACI 318, Section 18.13.1.1 (Formerly 21.12.1.1). Modify ACI 318, Section 18.13.1.1 
to read as follows: 

18.13.1.1 - Foundations resisting earthquake-induced forces or transf~rring earthquake-induced forces between a 
structure and ground shall comply with the requirements of 18.13 and other applicable provisions of ACI 318 unless 
modified by Chapter 18 of the International California Building Code. 

SECTION 1907 
MINIMUM SLAB PROVISIONS 

1907.1 General. The thickness of concrete floor slabs supported directly on the ground shall not be less than 3 1/2 
inches (89 mm). A 6-mil (0.006 inch; 0.15 mm) polyethylene vapor retarder with joints lapped not less than 6 inches 
(152 mm) shall be placed between the base course or subgrade and the concrete floor slab, or other approved 
equivalent methods or materials shall be used to retard vapor transmission through the floor slab. 

Exceptions: A vapor retarder is not required: 

1. For detached structures accessory to occupancies in Group R-3, such as garages, utility buildings or 
other unheated facilities. 

2. For unheated storage rooms having an area of less than 70 square feet (6.5 m2) and carports attached to 
occupancies in Group R-3. · 

3. For buildings of other occupancies where migration ·of moisture through the slab from below will not be 
detrimental to the intended occupancy of the building. 

4. For driveways, walks, patios and other flatwork which will not be enclosed at a later date. 

5. Where approved based on local site conditions. 

1907.1.1(HCD1) Capillary break. When a vapor retarder is required, a capillary break shall be installed in 
accordance with the California Green Building Standards Code (CALGreen), Chapter 4, Division 4.5. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11, and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 th(ough 19997; and Government Code Sections 12955.1 and 12955.1.1. 

26. HCD proposes to repeal and not bring forward the existing California 
amendments from the 2013 California Building Code, Section 1905.1.9. 

CHAPTER19 
CONCRETE 

SECTION 1905 
MODIFICATIONS TO ACI 318 

1906.1.9 AC.' 318, Sestien D.3.3. Modify AC! 318, SoetionsD.3.3.4.2, D.'J.3.4.3(d) aRdD.3.3.li2 to read as follows: 

D.3.3.4.2 Where t/:Je teRsi!o oompOReRt of the strength l<nel eaFthqwake foFGo applied to anohora 9*Good8 20 
peFGeRt of the total faotored aRollor tem;ifo foFGo assoetated with the same load oembinatiOR, aRollora aRd their 
attaohments shall be desjgned in aooor:danoe with Section D.3.3. 4.3. The anollor design teRsfle strength shall be 
doter:mtned in aooor:danoe with SeotioR D.3.3.4.4. 
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Exeeption: Anohor;s desi§Jnod to Fesist waH 01:1t of plane forees Vlith design strengths oqua! to er greater than the 
feroo detoFfflinod!n aooeFQa.noe with ASCE.7 Equa#en 12.11 1or12.14 10 and Sootfon 1604A.B.2 efthis oode 
sf:JaH be deemed to sati8fy Seotion D.3.8. 4.3(d). 

D.8. 8.4.3(d) The anohor orgrof;lf) of anohers shaU be designed fort/:Je maxfmwm tension ohtained from des.igR load 
somblnatfoos that inG!!Jde 6, with B insmased by n ~· The ansher design tensile strength sha!I be ea.too.'fltod frorn 

Sestten D.8.8.4.4 

D.8.8.5.2 V'lhere the shear oornponont of tho strength !e;<ei1 oaFl:hquake foroe appl!ed to anohom exoeeds 20 
peroont of the total faotored anohorshoarforoe assoo.•atod with the same load oornh!nation, anohors and their 
attashments shaH be designed m asoordanoo with Seotion D.8.8.5.8. Tho anshor dos.igR shear strength forFOslsting 
earthq!J8ke foroes shall be dotoFfflined m aeeordaneo with Sestien D. 6. 

&Geptkms: 

1. For the oalou.'a#oo of tho in plane shear strength of ansher belts attashmg wood siJJ p!atos of bearing er non 
bearing wans ofJight ffamo weed stR:JotYres to fe1:1ndations or fo1:1ndatioo stem waJ!s, the in plane design shear 
strength jn aoooFdanoo with See#ens D.6.2 and D.6.8 need not be oornp1:1tod and Sestien D.3.8.5.8 shat.' be 
doomed to be satisfied provided a!I of the fe!.'ow.iRg aFO met: · 

1.1. The al!owabJe in p.'flne shear strength of tho ansher is detoFfflinod in aooordanse w!th A.i:::.&PA A'DS Table 
11E forlatoFa! dos.igR val!Jes paml!e! to gFain. 

ii 
1.2. The mrn<irn1:1m anGhernom.iRal diarnotoris I _jnshes (16 rnm). 

1. 8. Anoher bolts aFe embedded into eonoroto a min.mum of 7 .iRGhos (178 Fnm) . 
.a 

1.4. Anohorbo.'ts are looatod a m.iRimum ef 11 inohos (45 rnm) fFom tho edge of the ooosreto paralle.'to tho 
4- . 

length of tho wood siH plate. 

1. 5. Anohor belts aFO !esatod a minimlJFR of 15 anshor diameters fr-om tho edge of tho oensreto porpondiol:llar 
to tho length of the wood sl!lpJato. 

1.6. Tho sif.lp.'ato is 2 inoh or3 ineh nominal thiokness. 

2. For tho oa.'f;l:llatlon of tho .iR p.'flno shear stFOngth of anohor bolts attaohmg oo!d feFffled stee! troek ofboaring 
or non bearing waifs ofanshorbolts attaohing eold fefffled steel traek of bearing or non bearing walls of!ight 
fFarno eonstruotfon te fo1:1ndat!ons or fe1:1nt;lation stern walls the m p!ane design shear strength fn aooerdanee 
with Seotions D. 6.2 and D. 6. 3 need net be eornpl:ltod and Seotfon D. 8. 3. 5. 3 shaJ.I be deemed to be satisfied 
provided all of the fe!!owing aFO met: 

ii 
2.1. The maxirnl:lffl anohor nominal diameter is l.fJfnohes (16 mm). 

2.2. AnoheFS aFO embedded into oonorate a FRinimum of 7 .iRohes (178 FRFR) . .. 
2.3. AnohoFS aFO !eoatod a miR.imlJFR of 11+.'nohes (45 mm) from the edge of the oensrate paroHel to the 

length of the traok. 

2. 4. AnohoFS are !eoated a fflinirn1:1m of 15 anohor diameteFS from the. edge of the eensrate perpendioo!ar to 
the length of the tFaok. 

2.5. The tr:aokls 83 to 68 FRI/ designation th:!o.'<ness. 

Allowable Jn p.'flne shearstrongth of8*empt ano/:JOFS, paFa!!el te the edge ofoanoroto shat! be permitted to be 
dotoFFR.iRed .iR aoeordanoe with JI.JS! S10() Sootien @.3.1. 

3. Jn llg.J:it frame oonstFLJotion, bearing ernonbearing walls, shear strength ofoenoFOto anohors fess than er eq/:18! 
to !518 moh {16mrn} in diameter of sill p.'flto or traok te foundatien er fo1:1ndatien stem wall need not satisfy 
Seotien D.3.3.5.3 (a) throl:Jflh (e) when the design strength eftho ano/:Jors is doter:r:r:linedin aeeerdanse with 
Seetion D. 6.2.1(e). · 
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27.HCD proposes to adopt Chapter 20 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

NOTE: 

CHAPTER20 
ALUMINUM 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Govt?mment Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

28.HCD proposes to adopt Chapter 21 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendments as follows: 

CHAPTER21 
MASONRY 

SECTION 2109 
EMPIRICAL DESIGN OF MASONRY 

2109.1.1 Limitations. The use of empirical design of masonry shall be limited as noted in Section 5.1.2 of TMS 
402/ACI 530/ASCE 5. The use of dry-stacked, surface bonded masonry shall be pr.ohibited in Risk Category IV 
structures. In buildings that exceed one or more of the limitations of Section 5;1.2 ofTMS 402/ACI 530/ASCE 5, 
masonry shall be designed in accordance with the engineered design provisions of Section 2101.2.1, 2101.2.2 or 
2101.2.3 or the foundation wall provisions of Section 1807.1.5. 

Section A.1.2.2 of TMS 402/ACI 530/ASCE 5 shall be modified as follows: 

A.1.2.2 (Formerly 5.1.2.2) Wind - Empirical requirements shall not apply to the design or construction of 
masonry for buildings, parts of buildings, or other structures to be located in areas where Vasd as determined in 
accordance with Section 1609.3.1 of the International California Building Code exceeds 11 O mph. 

SECTION 2113 
MASONRY CHIMNEYS 

2113.11.1.2 Gas appliances. Flue lining systems for gas appliances shall be in accordance with the International 
Fuel Gas California Mechanical Code. 

2113.15 Flue area (appliance). Chimney flues shall not be smaller in area than the area of the connector from the 
appliance. Chimney flues connected to more than one appliance shall not be less than the area of the largest 
connector plus 50 percent of the areas of additional chimney connectors. 

Exceptions: 

1. Chimney flues serving oil-fired appliances sized in accordance with NFPA 31. 

2. Chimney flues serving gas-fired appliances sized in accordance with the International Fuel Gas California 
Mechanical Code. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
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17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, Sections 17910 through 17995.5, Sections 
18200 through 18700, Sections 18860 through 18874, and Sections 19960 through 19997; and Government Code 
Sections 12955. 1 and 12955. 1.1. 

29.HCD proposes to adopt Chapter 22 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

NOTE: 

CHAPTER 22 
STEEL 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995:5, 18200 through 
18700, 18860 through 18874, and 19960through19997; and Government Code Sections 12955.1and12955.1.1. 

30.HCD proposes to adopt Chapter 23 from the 2015 International Building Code 
into the 2016 California Building Code with existing amendments as follows: 

CHAPTER23 
WOOD 

SECTION 2301 
GENERAL 

2301.1 Scope. The provisions of this chapter shall govern the materials, design, construction and quality of wood 
members and their fasteners. 

(HCD 1) For Hmited-density owner-built rural dwellings, owner-produced or used materials and appliances may be 
utilized unless found not to be of sufficient strength or durability to perform the intended function; owner-produced or 
used lumber, or shakes and shingles may be utilized unless found to contain dry rot, excessive splitting or other 
defects obviously rendering the material unfit in strength or durability for the intended purpose. 

SECTION 2304 
GENERAL CONSTRUCTION REQUIREMENTS 

2304.3.1 Bottom plates. Studs shall have full bearing on a 2-inch-thick (actual 11/2-inch, 38 mm) or larger plate 
or sill having a width at least equal to the width of the studs. 

2304.3.1 :1 (HCD 1) Rodent proofing. Annular spaces around pipes, electric cables, conduits or other openings 
in bottom/sole plates at exterior walls shall be protected against the passage of rodents by closing such openings 
in accordance with the California Green Building Standards Code (CALGreen), Chapter 4, Division 4.4. 

2304.5 Framing around flues and chimneys. Combustible framing shall be a minimum of 2 inches (51 mm), but 
shall not be less than the distance specified in Sections 2111 and 2113 and the International California Mechanical 
Code, from flues, chimneys and fireplaces, and 6 inches (152 mm) away from flue openings. · 
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SECTION 2308 
CONVENTIONAL LIGHT-FRAME CONSTRUCTION 

2308.1 General. The requirements of this section are intended for conventional light-frame construction. Other 
construction methods are permitted to be used, provided a satisfactoiy design is submitted showing compliance with 
other provisions of this code. Interior nonload-bearing partitions, ceilings and curtain walls· of conventional light-frame 
construction are not subject to the limitations of Section 2308.3. Detached Qne and two family d•.vellings and multiple 
single family dv,<ellings (townhouses) not more than three stories aeove grade plane in height •1/ith a separate means 
of egress and their accessory structures shall comply with the International Residential Code. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927,17928, 17959.6, 18300,18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
.. 18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

31.HCD proposes to adopt Chapter 24 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

NOTE: 

CHAPTER.24 
GLASS AND GLAZING 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

32. HCD proposes to adopt Chapter 25 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

CHAPTER25 
GYPSUM BOARD AND PLASTER 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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33.HCD proposes to adopt Chapter 26 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

NOTE: 

CHAPTER26 
PLASTIC 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and t9960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

34. HCD proposes NOT to adopt Chapter 27 from the 2015 International Building 
Code. · 

NOTE: 

CHAPTER 27 
ELECTRICAL 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18q30, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code ~ection 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

35.HCD prgposes NOT to adopt Chapter 28 from the 2015 International Building 
Code. 

NOTE: 

CHAPTER28 
MECHANICAL SYSTEMS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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36. HCD proposes NOT to adopt Chapter 29 from the 2015 International Building 
Code. 

NOTE: 

CHAPTER29 
PLUMBING SYSTEMS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1and12955.1.1. 

37.HCD proposes to adopt Chapter 30, Sections 3001.1 and 3001.3 only, from the 
2015 International Building Code into the 2016 California Building Code with 
existing amendment as follows: , 

CHAPTER30 
ELEVATORS AND CONVEYING SYSTEMS 

SECTION 3001 
GENERAL 

3001.3 Accessibility. Passenger elevators and platform (wheelchair) lifts required to be accessible or to serve as 
part of an accessible means of egress shall.comply with Sections 1009 and #Q9,.7Chapter11A for applications 
listed in Section 1.8.2.1.2 regulated by the Department of Housing and Community Development. 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: .Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

38.HCD proposes to adopt Chapter 31, except Section 3109, from the 2015 
International Building Code into the 2016 California Building Code with 
existing amendment as follows: 

CHAPTER31 
SPECIAL CONSTRUCTION 

SECTION 3104 
PEDESTRIAN WALKWAYS AND TUNNELS 

3104.2 Separate structures. Buildings connected by pedestrian walkways or tunnels shall be considered to be 
separate structures. 
Exceptions: 

1. Buildings that are on the same lot and considered as portions of a single building in aceordance with 
Section 503.1.2. 
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2. (HCD 1-AC) For purposes of accessibility oalol:llating the nl:lmber of Type B l:lnits req1:Jired by Chapter 11 
as required by Chapter 11 A, structurally connected buildings, buildings connected by stairs, walkways, or 
roofs, and buildings with multiple wings shall be considered one structure. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

39. HCD proposes to adopt Chapter 32 from the 2015 International Building Code 
into the 2016 California Building Code without amendments: 

CHAPTER32 
ENCROACHMENTS INTO THE PUBLIC RIGHT-OF-WAY 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300, 18552, 18554,18620, 18630,18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

40. HCD proposes to adopt Chapter 33, Sections 3301, 3302, 3303, 3304, 3305, 
3306, 3307, and 3308, from the 2015 International Building Code into the 2016 
California Building Code with existing amendments as follows. HCD proposes 
to not adopt Sections 3309, 3310, 3311, 3312 and 3313. 

CHAPTER33 
SAFEGUARDS DURING CONSTRUCTION 

SECTION 3304 
SITE WORK 

3304.1.5 (HCD 1) Storm water drainage and retention during construction. Projects which disturb less than one 
acre of soil and are not part of a larger common plan of development which in total disturbs one acre or more, shall 
manage storm water drainage during construction in accordance with the California Green Building Standards Code 
(CALGreen), Chapter4, Division 4.1. 

SECTION 3305 
SANITARY 

3305.1 Facilities required. Sanitary facilities shall be provided during construction, remodeling or demolition 
activities in accordance with the !ntemationa/ California Plumbing Code. 

SECTION 3306 
PROTECTION OF PEDESTRIANS 
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3306.2 Walkways. A walkway shall be provided for pedestrian travel in front of every construction and demolition site 
unless the applicable governing authority authorizes the sidewalk to be fenced or closed. Walkways shall be of 
sufficient width to accommodate the pedestrian traffic, but in no case shall they be less than 4 feet (1219 mm) in 
width. Walkways shall be provided with a durable walking surface. Walkways shall be accessible in accordance with 
Chapter 11 Chapter 11A and shall be designed to support all imposed loads and in no case shall the design live load 
be less than 150 pounds per square foot (psf) (7.2 kN/m2

}. . 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and GovernmentCode Sections 12955.1and12955.1.1. 

41.HCD proposes NOT to adopt Chapter 34 from the 2015 International Building 
Code. 

NOTE: 

CHAPTER34 
RESERVED 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 

· 18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
·19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

42. HCD proposes to repeal and not bring forward the existing California 
amendments from the 2013 California Building Code, Chapter 34 into the 2016 
California Building Code. 

CHAPTER34 
EXISTING STRUCTURES 

SECTION 3401 
GENERAL 

3401.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of 
existing buildings and structures. 

[HCD 1] In addition to the reqHirements ln th.18 Gf:lapte.i; maintenanee, alteration, repair, addition, or Gf:lange ef 
oeeupaney to vx.1sting hllikiings and aeeess01y str...•etl:Jres under the aut/:Jofity of the DepaffR:lent of Housing and 
Community Dm1elepment, as pro•lfded in Seetion 1. 8.2.1.1, shaU eomply wlt/:/ Callfomia 9ode of Regllfations, Title 25, 
Division 1, Chapter 1, SfJl3ehaptor 1. 

Exceptions: . 
1. Existing bleachers, grandstands and folding and telescopic seating shall comply with ICC 300-02. 

I 2. {HCD 2] Fer moved 13Yiklings and maintenanee, alteration, ff)f3air, adcJition, or ehange ofoeet:l{Janey to f»fistlng 
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bl:liklings and aGGessory sf,.,.Jctures in mobilehome pa/ks qr spesJal OGGtJpansy palks as pro'1kied in Sestion 
1.8.2.1.3. See Ca!ffomia Code of Regulations, Title 25, Db1isJon 1, ChapteFS 2 and 2.2. 
3. [HCD 1} Limited density owner b!Jilt rnrol dweH.ings. 

3401.4.1 Existing materials. Materials already in use in a building in compliance with requirements or approvals in 
effect at the time of their erection or installation shall be permitted to remain in use unless determined by the building 
code official to be unsafe per Section 116. 

{HCD 1] Losa/ ordinances or regulations shai1 per:mlt the rep!aooment, retention and eKtension of orig.'Ral materials, 
and the l:l8e of or:igina! methods of construstfon, for any bui.'ding or assessory strJsfl:Jre, provided wGh bul!ding or 
str:ucturo GOR'lp!iod with tho buJ!d.l.Rg code pro11is!ons in effect at the time of original sonstrustion and tho buikiing or 
ascessory strJcture does not become or continue to be a substandard buildlng. For additional infoffflation, see Health 
and Safety Godo Sestions 17912, 17920.3, 17922(d), 17922.3, 17958.8and17958.9. 

SECTION 3404 
AL TERA TIONS 

3404.1 General. Except as provided by Section 3401.4 or this section, alterations to any building or structure shall 
comply with the requirements of the code for new construction. Alterations shall be such that the existing building or 
structure is no less complying with the provisions of this code than the existing building or structure was prior to the 
alteration. 

Exceptions: (No change to text) 

3404.1.1 Replasement, retent!an and extension oforlginal materials. fHCD 1} Local ordinances orreguJations 
sha!! peffflit the replacement, retention and e-xtonsion of original materials, and the use of original methods of 
constr ... •ctiOR, for arw bul'ding or accessory strncture, provided suGh buJkJ.l.Rg or str ... •cfl:Jr:e compiled with the buJld.l.Rg 
sode ptovisions in effect at the time of original sonstrnction and the building or aceessol}' strJcture does not become 
or continue to be a substand8Fd /wild.I.Ag. For additional infoFFRation, see Hoa.1th and Safety Code Sections 17912, 
17920.3, 17922(d), 17922.3, 17958.8and17958.9. 

SECTION 3405 
REPAIRS 

3405.1 General. Buildings and structures, and parts thereof, shall be repaired in compliance with Section 3405 and 
3401.2. Work on nondamaged components that is necessary for the required repair of damaged components shall be 
considered part of the repair and shall not be subject to the requirements for alterations in this chapter. Routine 
maintenance required by Section 3401.2, ordinary repairs exempt from permit in accordance with Section 105.2, and 
abatement of wear due to normal service conditions shall not be subject to the requirements for repairs in this 
section. 

3405.1.2 Rep!asement, retentieR and extensiaR of arigiRal materials. fHCD 1} Local orrJ.l.Rances or regulations 
shat! peFFnit tho replacement, i:etention and wtension of original materials, and the l:l8e of original methods of 
sonstr-'Gtion, for any b1:!llding or acsessory structure, pro'lided suGh build.I.Ag or structure compiled with the b1:1Hding 
code fJ•'TJ'lisions fn effect at tho time of original oonstr ... •ction and tho bu#ding or accessory strJctuffJ does not become 
or continue to be a substaF1d8Fd building. For additional infoFmatfon, see Health and Safety Code Sections 17912, 
17920.3, 17922(d), 17922.3, 17958.8and17958.9. 

SECTION 3410 
MOVED STRUCTURES 

3410.1 Conformance. Structures moved into or within the jurisdiction shall comply with the provisions of this code for 
new structures. 

&Geptioo: [HCD 1 & HCD 2} After Jyfy 1, 1978, focal ordinanses or regulations fer moved apar:fment houses and 
dv.'O!lings shall peFmlt the retention of eKisting mater:ia!s and methods of constr ... •ction, pre'lided the apartment house 
or dv.'01!.l.Rg complies wfth the b1:1-Hd.wg standards for fol:lfld8tions applisab!e to new oonstrJotion and does not became 
or sontinue to be a substand8Fd building. For additional infoFFRatfon, see Health and Safety Code Seotion 17958. 9. 
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43. HCD proposes to adopt Chapter 35 from the 2015 International Building Code 
into the 2016 California Building Code with new and existing amendments as 
follows: 

CHAPTER35 
.REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The standards are listed 
herein by the promulgating agency of the standard, the standard identification, the effective date and title, and the 
section or sections of this document that reference the standard. The application of the referenced standards shall be 
as specified in Chapter 1, Scope and Administration, Division I, Sections 1. 1. 5 and 1. 1. 7, and in Chapter 1, Scope 
and Administration, Division II, Section 102.4, as applicable. 

American Society for Testing and Materials 
100 Barr Harbor Drive 

ASTM West Conshohocken, PA 19428-2959 
Standard 
Reference '._; 

number Title 
A227 - 06 (2011) Standard Specification for Steel Wire, Cold-

Drawn for Mechanical Sminas 
A229-12 Standard Specification for Steel Wire, 

Quenched and Tempered for Mechanical 
Sprinas 
International Code Council 
500 New Jersey Avenue, NW 
6th Floor 

ICC Washington, DC 20001 
Standard 
Reference 
Number Title 
ICC/,l\NSI A117.1 09 Aooessible aAd Usable 81:1ildiAgs aAd Facilities 

ICC 300-12 ICC Standard on Bleachers, Folding and 
Telescopic Seatini:i and Grandstands 

ICC 400-12 Standard on Design and Construction of Log 
Structures 

ICC 500:-14 ICC/NSSA Standard on the Design and 
Construction of Storm Shelters 

ICC 600-14 Standard for Residential Construction in High 
Wind Rei:iions 

le8C 19 I ,... . o. "...J!. ,.,. 
-·· 

leCC 19 IAternatioAal eAef§y CoAservation Code"" 

.f.FG.-1.a IAternational Fire Code"' 
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Referenced 
in code 
section number 

1211.1.1 

1211.1.1 

.. 
Referenced 

in code 
section number 

202, 907.9.2.3.3, rno9.l:l.2, 
10Q9.9, 1Q09.11, 101Q.1.9.7, 
1012.1, rn12.6.0, rn12.1G, 
1013.4, 1Q23.9, 1101.2, 1111.2, 
1111.3, 11n.4, 1111.4.2 

1029.1.1, 
Table 1607.1 

2301.2 

202, 423.1, 423.3, 423.4 

1609.1.1, 1609.1.1.1, 2308.2.1 
1 G1 A .1, 116.0, w1 .3 

.101.4.6, 201.3, w2, 1203.1, 
13Q1 .1.1, 140§.3 

1Q1 .4 .§, 1Q2.6, 201.3, 2Q2, 
3G7A, +able 307A(1), +able 
3Q7.1(2), 3Q7.U, 307.1.2, 
403.4.§, 404.2, 406.7, 406.l:l, 
401.2.e, 4Q7.4, 410.3.6, 411.1, 
412A, 412.6.1, 413.1, 414.U, 
414A.2, 414A.2.1, 414.2, 
414.2.§, +able 414.2.13(1), +able 
414.2.9(2), 414.3, 414.§, 
414.a.1, +able 414.a.1, 414.§.2, 
414.§.3, 414.§.4, 414.6, 4113.1, 
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IFGC 15 International Fl::lel Gas Code<B> 

.iMG-1-a International MeeRanieal Code<B> 

WG-1.§ International Pll::lmein§ Code"" 

IPMC 1§ I ~ • 
·~· 

IPSDC 18 
~. ~ ·- ~· .. ·-· 

-IRG-40 International Residential Code"" 
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,... _ _,_,,,, 
--

41§.6, 4Hi.6.1, 41§.6.U, 
41 a.6.1 .4, +aale 4 Hi.€l.2, 
4Hi.7.3, 41§.8.2, 41§.9, 41§.9.1, 
41§.9.1.3, 4Hi.9.1.4, 41§.9.1.6, 
415.9.1.7, 415.9.1.8, 41§.9.2, 
415.9.3, 415.10, 4rn.n, 
415.11.1.7, 41§:11.4, 
415.11.7.2, 415.11.9.3, 
415.11.10.1, 416.1, 416.4, 
421.1, 422.3.1, 426.1.4, +aele 
504.3, +aele 504.4, +aale 506.2, 
507.4, 507.8.U.1, §Q7.8.1.1.2, 
507.8.1.1.3, 705.8.1, 707.1, 
901 .2, 901.3, 901'.§, 901 .6.2, 
901.6.3, 903.U, 903.2.7.1, 
903.2.11.6, 903.2.12, 903.5, 
9Q4.2.1, 904.12.3, 905.1, 
9Q5.3.6, 906.1 I 9Q7.1,8, 9Q7.2,5, 
907.2.13.2, 9Q7.2.15, 9Q7.2.16, 
9Q7.6.5, 907.8, 9Q9.20, 91Q.2.2, 
1001.3, 1QQ1.4, 1010.1.9.6, 
1203.5.2, 12Q3.6, 15Q7.16, 
1512.1, +aele 16Q4 .a, 
26Q3.4.U2, 2702.1, 2702.1.2, 
2702.2.3, 2702.2.8, 2702.2.9, 
2702.2.n, 21Q2.2.12, 
2702.2.13, 2702.4, 30Q3.3, 
3008.1.2, 3102.1, 3rn3.1, 
3111.1, 3nu.1, 33G2.3, 
3303.7, 3309.2 

1Q1.4.1, 2Q1.3, +aele 307.1~1), 
41§.9.2, 2113.11.1.2, 2113.15, 

~ 
191.4.2, 201.3, 307.U, +aele 
3Q7.1(1), 406.6.2, 406.8.2, 
406.8.4, 409.3, 412.6.6, 414.1.2, 
414.3, 415.8.1.4, 415.8.2, 
41§.8.2.7, 419.8.3, 41§.8.4, 
416.10.11, 415.10.1U, 416.2.2, 
413.3, 416.3, 417.1, 419.8, 
421.5, 6og.1, 603.1.1, 603.1.2, 
712.1.6, 717.2.2, 717.5.3, 
717.§.4, 717.6.1, 717.6.2, 
717.6.3, 718.a, 120.1, 720.7, 
903.2.11.4, 904.2.1, 904.11, 
907.3.1, 908.6, 909.1, 909.10.2, 
909.13.1. 1006.2.2.3, rn11.6, 
102Q.a.1, 12Q3.1, 12G3.2.1, 
1203.a.2, 12Q3.a.2.1, 1203.6, 
1209.3, 2801.1 
101.4.3, 201.3, 41§.9.3, 603.1.2, 
1rn.a, 9Q3.3.a, 904.12.1.3, 
912.6, 1206.3.3, 1§03.4, 
1 §Q3.4.1, 180§.4.3, 2901.1, 
+aele 29Q2.1, 330§.1, A101.2 

101.4.4, 102.6, 103.3 
.101.4.3, 290U 

101.2, 305.2.3, 308.3.4. 308.4 .2, 
308.6.4, 310.1, 310.§.1, 310.§.2, 

23Q8.1 3401.3 

October 30, 2015 



1\0.llJIG Hi IRteFRatieRal WilEllaREI lJFbaR IAteFfaee Geae ™ +able HiGa.~ 
SBCCI SSTD 11-97 Test Standard for Determining Wind Resistance 

of Concrete or Clay Roof Tiles 1504.2.1.1, 1504.2.1.2 

National Fire Protection Association 
1 Batterymarch Park 
Quincy, MA 02169-7471 

NFPA 
Standard Referenced 
Reference in code 
Number Title ·section number 
720-15 Standard for the Installation of Carbon 

Monoxide (CO) Detection and Warning 
Equipment 915.4.1, 915.5.1, 915.5.2, 

915.5.6, 915.5.7 
4204,QHi.UA, Q~a.Hl.2 

Underwriters Laboratories, Inc. 
333 Pfingsten Road 
Northbrook, IL 60062-2096 

UL 
Standard Referenced 
Reference in code 
Number Title section number 
-2()34 &ifigle aRd MYltipte StatieR Gamoo MeRmfide 42{},4 

Alarms effesti•,re A11gEJ6t 1, 2{)09 

2034-2008 
. Standard for Single- and Multiple Station 

42o.6; 915.4.2, 915.4.3 Carbon Monoxide Alarm.s with revision through 
February 2009 

2075-2013 Standard for Gas and Vapor Detectors and 42().6 421.6.2, 406.8.5.1.1, 
Sensors 915.5.1, 915.5.3 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18$70, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

44. HCD proposes NOT to adopt Appendix A from the 2015 International Building 
Code. 

NOTE: 

APPENDIX A 
EMPLOYEE QUALIFICATIONS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
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18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

45. HCD proposes NOT to adopt Appendix B from the 2015 International Building 
Cod~ . . 

NOTE: 

APPENDIXB 
BOARD OF APPEALS 

Authority Cited: Health arid Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.1 O, 
17922, 17922.6, 17922.12,17927,17928,17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910through17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

46. HCD proposes NOT to adopt Appendix C from the 2015 International Building 
Code. 

APPENDIXC 
GROUP U -AGRICULTURAL BUILDINGS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927,17928, 17959.6, 18300, 18552, 18554,18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 throµgh 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

47. HCD proposes NOT to adopt Appendix D from the 2015 International Building 
Code. 

NOTE: 

APPENDIXD 
FIRE DISTRICTS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6,18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1.and 12955.1.1. 
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48. HCD proposes NOT to adopt Appendix E from the 2015 International Building 
Code. 

APPENDIXE 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1 . 

. ~F 

49. HCD proposes NOT to adopt Appendix F from the 2015 International Building 
Code. · 

NOTE: 

APPENDIXF 
RODENTPROOFING 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6,17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620,18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

50. HCD proposes NOT to adopt Appendix G from the 2015 International Building 
Code. 

NOTE: 

APPENDIXG 
FLOOD-RESISTANT CONSTRUCTION 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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51.HCD proposes NOT to adopt Appendix H from the 2015 International Building 
Code. 

NOTE: 

APPENDIXH 
SIGNS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

52. HCD proposes to adopt Appendix I from the 2015 International Building Code 
into the 2016 California Building Code without amendments. 

APPENDIX I 
PATIO COVERS 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

53. HCD proposes to adopt Appendix J from the 2015 International Building Code 
into the 2016 California Building Code with new amendment as follows: 

APPENDIXJ 
GRADING 

SECTION J104 
PERMif APPLICATION AND SUBMITTAL$ 

I J104.1 Submittal requirements. In addition to the provisions of Section~ 105.3or1.8.4, as applicable, the applicant 
shall state the estimated quantities of excavation and fill. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1; 1. 
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54. HCD proposes NOT to adopt Appendix K from the 2015 International Building 
Code. 

NOTE: 

APPENDIXK 
ADMINISTRATIVE PROVISIONS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554,18620, 18630,18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

55. HCD propnses NOT to adopt Appendix L from the 2015 International Building 
Code. 

APPENDIXL 
EARTHQUAKE RECORDING INSTRUMENTATION 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

56. HCD proposes NOT to adopt Appendix M from the 2015 International Building 
Code. 

NOTE: 

.APPENDIXM 
TSUNAMI-GENERATED FLOOD HAZARD 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

OFFICE OF STATEWIDE HEALTH PLANNING AND DEVELOPMENT 

REGARDING PROPOSED CHANGES TO 
CALIFORNIA BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2, VOLUME 1 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikeout. 

INITIAL EXPRESS TERMS 

CHAPTER1 
SCOPE AND ADMINISTRA T/ON 

DIVISION I 
CALIFORNIA ADMINISTRATION 

Carry forward existing California Chapter 1, Division I of the 2013 California Building Code (CBC) for OSHPD 
1, 2, 3 &4. . 

DIVISION II 
SCOPE AND ADMINISTRATION 

Adopt only those sections of the 2015 International Building Code (IBC) Chapter previously adopted and 
carry forward existing amendments of the 2013 California Building Code (CBC) for OSHPD 1, 2, 3 & 4 with 
the following modifications: 

PART 1 - SCOPE AND APPLICATION 

SECTION 101 
GENERAL 

[A] 101.4.6 Energy. The provisions of the California Energy Code shall apply to all matters governing 
the design and construction of buildings for energy efficiency. 

ExseptioR: {OSHPD 1, 21 & 4} .\'ot requlred by OSHPD. 

NOTATION:. 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER2 
DEFINITIONS 

Adopt entire 2015 International Building Code (IBC) Chapter and carry forward existing amendments of 
. the 2013 California Building Code (CBC) for OSHPD 1, 2 & 4. . 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 

Final Express Terms 
Title 24, Part 2, Volume 1 
OSHPD 02/15 -- 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

1 of36 
10/27/15 



Reference: Health and Safety Code Section 129850 
CHAPTER3 

USE AND OCCUPANCY CLASSIFICATION 

Adopt entire 2015 International Building Code (IBC) Chapter without amendments for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

Adopt entire 2015 International Building Code (I BC) Chapter without amendments for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTERS 
GENERAL BUILDING HEIGHTS AND AREAS 

Adopt entire 2015 International Building Code (IBC) Chapter without amendments for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTERS 
. TYPES OF CONSTRUCTION 

Adopt entire 2015 International Building Code (IBC) Chapter without amendments for OSHPD 1, 2 & 4. 

·NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER7 
FIRE-RESISTANCE-RA TED CONSTRUCTION 

Adopt entire 2015 International Building Code (IBC) Chapter without amendments for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTERS 
INTERIOR FINISHES 

Adopt entire 2015 International Building Code (I BC) Chapter without amendments for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER9 
FIRE PROTECTION SYSTEMS 

Adopt entire 2015 International Building Code (IBC) Chapter without amendments for OSHPD 1, 2 & 4. 
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NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 · 

CHAPTER 10 
MEANS OF EGRESS 

Adopt entire 2015 International Building Code (IBC) Chapter and carry forward existing amendments of 
the 2013 California Building Code (CBC) for OSHPD 1, .2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1226, 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER 11 
ACCESSIBILITY 

Entire Chapter not adopted for OSHPD 1, 2, 3, & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1226, 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER12 
INTERIOR ENVIRONMENT 

Adopt entire 2015 International Building Code.(IBC) Chapter and carry forward existing amendments of 
the 2013 .California Building Code (CBC) for OSHPD 1, 2, 3 & 4 with the following modifications: 

SECTION 1210 
TOILET AND BATHROOM REQUIREMENTS 

1210.2 Finish materials. Walls, floors and partitions in toilet and bathrooms shall comply with Sections 
1210.2.1through1210.2.4. 

TOSH PD 1, 2 & 31 Facilities subject to OSHPD 1. 2. & 3 shall also comply with Section 1224.4. 11. 
TOSH PD 41 Facilities subject to OSHPD 4 shall also comply with Section 1227. 9. 

SECTION 1224 [OSHPD 1] 
HOSPITALS . 

1224.1 Scope . ... 

1224.2 Application. New buildings and additions, alterations or repairs to existing buildings subject to 
/icensure shall comply with applicable provisions of the California Electrical Code, California Mechanical 
Code, California Plumbing Code, California Energy Code. California Fire Code (Parts 3, 4. 5,_Q and 9 of 
Title 24) and this section. 

Exceptions: 
1 . ... 
2. A change in function shall require compliance with all the functional requirements for new 
construction in this code. including requirements in Sections 1224. 1225. 1226. and 1227. 

-2.- {l.. The provisions of this section do oo not prohibit the use of alternate space utilization ... 
.a.. 4. Nothing in this section ... 
4.-5. Acute psychiatric hospitals ... 
.e.-6. When the Corrections Standards Authority ... 
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1224.3 Definitions 
Specific terms and definitions are provided to facilitate consistencv in the interpretation and application of 
these requirements. Some of these terms may have a broader definition in other contexts. but the 
definitions provided here reflect the use of the terms for OSHPD requirements. 

CHANGE IN FUNCTION. A change in function is a change in activitv. service or licensed service 
provided. within the project limits. that does not necessarily change the use. specific use. and/or 
occupancv. Conversion of a space that results in a change in activitv such that the space will be required 
to satisfy the functional space requirements under a different code sub-section than that of the prior use is 
considered a change in function. 

CLEAR DIMENSION. An unobstructed room dimension exclusive of built-in casework and equipment and 
available for functional use. 

LOCATION TERMINOLOGY (terms for relationship to an area or room) 
IN. Located within the identified area or room. 
DIRECTLY ACCESSIBLE. Connected to the identified area or room through a doorway. pass
through, or other opening without going through an intervening room or public space. 
ADJACENT. Located next'to but not necessarily connected to the identified area or room. 
IMMEDIATELY ACCESSIBLE. Available either in or adjacent to the identified area or room . 

. READILY ACCESSIBLE. Available on the same floor as the identified area or room. 

OPERA TING ROOM. A room specifically designed for the performance of surgical procedures. (In 
common understanding, this means most types of surgical procedures, especially those involving the 
administration of anesthesia, multiple personnel, recovery room access, and a fully controlled 
environ1J7ent. 

HYBRID OPERA TING ROOM. A room that meets the definition of an operating room and is also 
equipped to enable diagnostic imaging before. during. and after surgical procedures. Imaging 
equipment is permanently installed in the room and may include MRI, fixed single-plane and bi-plane 
tomographic imaging systems. and computed tomographic equipment. Note: Use of portable imaging 
technology does not make an operating room a hybrid operating room. 

PATIENT CARE LOCATIONS 
BAY (patient). A space for human occupancy with one hard wall at the headwall and three soft 
walls (e.g., cubicle curtains or portable privacy screen). 
CUBICLE. A space intended for human occupancy that has at least one opening and no door 
and is enclosed on three sides with full-height or partial-height partitions. 

-PATIENT CARE STATION. A designated space for a specific patient care function. This term 
does not imply any structural requirement (e.g .. a Post-anesthesia Care Unit (PACU)) can have 
10 patient care stations of which three are rooms. three are cubicles. and four are bays). 

ROOM. A space enclosed by hard walls and having a door. Where the word "room" or "office" is used. a 
separate. enclosed space for the one named function is intended. Otherwise. the described area may be a 
specific space in another room or common area. 

Final Express Terms 10/27/15 
1i Title 24, Part 2, Volume 1 4of36 

OSHPD 02/15 -- 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 



1224.4 GENERAL CONSTRUCTION. 

1224.4.1 Services/systems and utilities. See Section 3416A or 8424 for siRgla story fight frame 
ski!fed nursing faof Jit!es and fntormedia'te oare faoi!lties. 

1224.4.2 Environmental engineering and support.S§.ervice spaces . ... 

1224.4.4 Support areas for patients patient care. Identifiable spaces shall be provided for each 
function indicated in all Basic and applicable Supplemental Service Space sections with requirements 
for support areas. The following rooms and spaces are common to most types of health care facilities 
and the requirements associated with each, as listed below. shall be used unless modified under a 
specific Service Space section. 

Relocate Section ·1224.14.2.1 "Administrative center(s) or nurse station(s)"to Section 1224.4.4.2 and 
re-number "Specimen and blood collection facilities" as new Section 1224.4.4.3: 

1224.4.4.2 Administrative center(s) or nurse station(s). This area shall have space for 
counters and storage and sha.'! /:Ja•te oon•tenfent aooess to handv1asRing fixtures at least one 
hand-washing station shall be located in. adjacent to. or directly accessible to the administrative 
center or nurse station. It may be combined with or include centers for reception, charting and 
commuf)ication. 

1224.4.4.3 1224.4.4.2 Specimen and blood collection facilities. 

1224.4.4.3.11224.4.4.2.1 Specimen collection facilities. 

Relocate Section 1224.14.2.8 "Medication station" to new Section 1224.4.4.4 and format as a list 

1224.4.4.4 Medication station. Provision shall be made for distribution of medications. This 
shall be done from a medication preparation room or from a self-contained dispensing unit. 

1224.4.4.4.1 Medication preparation room. If provided, this room shall be directly 
accessible from the nursing station. lt shall contain a work oountet; /:Jandv1ashing fixture, 
refrigeratcx; and looked storage for GORtrolled dr .. «gs. When a medicine preparation room is to 
be used to store one or more self-contained medicine dispensing units, the room shall be 
designed with adequate space to prepare medicines with the self-contained medicine 
dispensing unit(s) present. Medicine preparation rooms shall include: 
1. Work counter. 
2. Handwashing station. 
3. Refrigerator. 
4. Locked storage for controlled drugs. 

1224.4.4.4.2 Se/f-containe.d medication dispensing unit. If provided, a self-contained 
medicine dispensing unit shall be located at the nurses' station, in the clean utility room, or in 
an alcove. 

Relocate Section 1224.14.2.10 "Nourishment area" to new Section 1224.4.4.5 and format as a list: 

1224.4.4.5 Nourishment area or room. There s/:JaH be a nouris/:Jment area vith Nourishment 
areas or rooms required in patient care areas shall include the following: 
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1. Sink 
2. Work counter 
3. Refrigerator 
4. Storage cabinetS;--aRti 
.a. Equipment for hot and cold nourishment between scheduled meals. 
6. The nourishment shall include space for trays and dishes used for nonscheduled meal 
setvice. 
7. Provisions and space shall be included for separate temporary storage of unused and 
soiled dietary trays not picked up at mealtime: 
8. Handwashing fixtures separate from the nourishment sink shall be in or adjacent to the 
nourishment area. 

Relocate Section 1224.14.2.6 "Clean utility room" to new Section 1224.4.4.6 and format as a list: 

1224.4.4.6 Clean utility_lworkroom. The clean workroom or clean supplv room shall be separate 
from and have no connection with the soiled workroom or soiled holding room. If the room is used 
for preparing patient care items, it shall contain the following....;. 

1. .a-wWork counter 
2,. -a-hf:1.andwashing station fixt1::1re, and 
;}. . .aStorage facilities for clean and sterile supplies 

1224.4.4.6.1 Clean supply room. If the room is used only for storage and holding as part of 
a system for distribution of clean and sterile materials, the work counter or a handwashing 
station may be omitted. Soiled and olean 1::1ti!!ty or hokJ.wg rooms shaft be separated and ha'l-0 
no dkeot oonneotion. 

Relocate Section 1224.14.2. 7 "Soiled workroom or soiled holding room" as new Section 1224.4.4. 7 and 
format as a list: 

1224.4.4. 7 Soiled utility/workroom or soiled ho!diRg room. +RI&-The soiled workroom or 
soiled holding room shall be separate from and have no connection with either .the-clean 
workrooms or clean supply rooms. The soiled vlOFkroom 1::1tiHties utilitvlworkroom shall contain a 

1. eClinical sink (or equivalent flushing-rim fixture). The room sha# contain . 
2.-a-hf:1.andwashing station fixt1::1ro. Tho abo'lo fixt1::1res shall both ha•;:o a hot and ook:J mixing 
faucet. The room shat! have 
3.--a-wWork counter....am:J 
4.-s§pace for separate covered containers for soiled linen and{Qf: waste:-

1224.4.4. 7.1 Soiled holding room. Rooms used only for temporary holding soiled material 
may omit the clinical sink and work counter. If the flushing-rim clinical sink is eliminated, 
facilities for cleaning bedpans shall be provided elsewhere. 

Amend Section 1224.4. 5 with defined terms added to Section 1224. 3. 
1224.4.5 Outpatient waiting rooms. Waiting rooms for outpatients shall provide a seating area and 
space for wheelchairs and have public corridor access.:. to, or provisions for; pE.ublic toilet§., drinking 
fountain§. and telephone shall be readilv accessible. 
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Amend Section 1224.6.3 and Table 1224.4.6.1 "Station Outlets for Oxygen, Vacuum (Suction), and 
Medical Air": 

1224.4.6 Miscellaneous requirements. · 

1224.4.6.3 Hyperbaric facilities. The design and construction of hyperbaric facilities shall conform to 
NFPA 99: Health Care Facilities and Section 1224.39.5. 

TABLE 1224.4.6.1 
STATION OUTLETS FOR OXYGEN, VACUUM (SUCTION), AND MEDICAL AIR 1• 6 

II LOCATION . OXYGEN . VACUUM AIR I l I MEDICAL 

FIN-et 1::1sefi. Endoscogy_ 12.rocedure room I 1/room I 3/room I --
~, ... · 1 ... I ... ... 

FIAutopsy room I - I 1 per 
workstation -

FIMRI I 1/room I 1/room 1/room 

I 38 linterventional imaging 12.rocedure room I 2/room I 2/room 1/room 

I 39 !Hk'.12.erbaric suite gre-12.rocedure/12.atient holding area I 2/station I 2/station --

I 40 !Etectroconvulsive theramc.12.rocedure room I 1/room I 1/room --

TABLE 1224.4.6.5 
[OSHPD 1, 2, 3 & 4] LOCATION OF NURSE CALL DEVICES 

KEY: • Required 

Area Designation 

Nursing Units 
Patient toilets, s/:Jov1eFs, aRd 
SatR8 
Patient .feilet8.;.showers, and 
baths 
.'-RpatieRt Nursing Unit bed 
location 
Critical care bed locations, 
including NICU 
LDR!LDRP rooms 
Newborn and special care 
nurseries 
Examination/treatment room 
Suimort Areas 
Nurse/control station 

Medication preparation room 

Clean workroom 

Soiled workroom 
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Staff lounge • 
Qthef! GliRieaJ. AFeas Diaanostic & Treatment Areas 
Psychiatric seclusion ante/exam • 
rooms ' 

Operat!Rg aRd e.Q.esarean delivery • 2 
rooms 
Emergency exam, treatment, • • • 1, 2, 4 
triaae rooms 
Observation unit 12.atient station • 
Operating aRd eesaFeaR de#\JeFy • 2 
rooms 
Preoperative patient care area • • 1, 2 
--- ,,_ ,_,_ .. -- ·-·-·· -· - - ., 
Recovery-PA CU • • 2, 4 
MRI, CT, stress testing areas • • 2, 4 

Diagnostic radiologY., f/uoroscoe.lf. • 2 
and ultrasound orocedure room 
Cardiac catheterization, • • 
interventional imaging Fadielogy., 
anaioqraohv 
Nuclear medicine 12.rocedure room .!. 2. 
Endoscoov orocedure room 
Electroconvulsive therae.lf. .!. 
nrocedure room 

Notes 
1. One device shall be permitted to accommodate both patient station and.emergency staff assistance station functionality. 
2. A visible signal shall be activated in the corridor at the patient's door, at the nurse/control station, and at all duty stations. In multi-corridor 

nursing units, additional visible signals shall be installed at corridor intersections. 
3. Two-way voice communication shall be provided with the nurse/control station. Exception: Skilled nursing facilities. 
4. One device shall be permitted to accommodate both emergency staff assistance and code call station functionality. 
5. A patient station shall not be required in the NICU. 

Add subsection 1224.4.8: 

1224.4. 7 Corridors. 

1224.4.7.5 Connections. Corridor systems shall connect all patient rooms and basic 
services. 

Exception: Covered pedestria(I walkways connecting separate buildings are 
permitted for ambulatory, psychiatric or chemical dependency patients. 

1224.4.7.6 Departmental boundaries. Department/service space areas shall be 
contiguous and include internal circulation to access each of the rooms/spaces 
associated with it. as identified under the specific Service Space requirements. 

Amend Section 1224.4. 9. 1: 

1224.4.9 Windows and screens. 

1224.4.9.1 Windows. Rooms approved for the housing of patients shall be provided with 
natural light by means of exterior glazed openings excluding clerestory window§., obscure 
glass and skylights, with an area not less than one tenth of the total floor area. 
ExeeptiOR: Newborn intensive care units shall also comply with Section 1224.29.2.13-:42 
Daylight. 
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Relocat~ ~e.ctio.n:1224.5 "N9ise ContrQI" qS new Section .1224:.4.19: 

1224.5 Reserved NOISE CONTROL. ... 

1224.4.19 Noise Control. 

1224.4.19.1 1224.5.1 Impact noises. Recreation rooms, exercise rooms, equipment 
rooms and similar spaces where impact noises may be generated, shall not be located 
directly over patient bed areas or delivery and operating suites, unless special provisions 
are made to minimize such noise. 

1224.4.19.2 1224.5.2 Noise reduction. The noise reduction criteria shown in Table 
~ 1224. 4. 19 shall apply to partitions, floors, and ceiling construction in patient areas. 

Relocate "Table 1224.4SOUND 1RANSIMISSION LIMITATION IN ACUTE; CARE. $ENf=RAL 
HOSPITALS" to new Section 1224.4. 19: 

TABLE 1224.51224.4.19 
SOUND TRANSMISSION LIMITATIONS 

IN ACIJTE CARE GEA'ERAL HOSPITALS 

1224.14 NURSING SERVICE SPACE. 

1224.14.1.6 Handwashing stations fixtuFeS. A handwashing station :fWEH:e shall be provided in 
the patient room. This handwashing station shall be located at or adjacent to the entrance to the 
patient toom with unobstructed access for use bv health care personnel and others entering and 
leaving the room. Water spouts used shall have clearances adequate to avoid contaminating 
utensils and the contents of carafes, etc. In multiple-bed rooms the handwashing station fWw:e 
shall be located outside of the patient's cubicle curtain so that it is immediatefv accessible to staff. 
Where renovation of patient rooms is undertaken a handwashing station .fOOuFe shall be located in 
the patient toilet room or patient room. 

1224.14.2 Service areas. Unless otherwise indicated, provision for the services fisted below shall be 
in or immediately .feafli/y accessible to each nursing unit. ... 

1224.14.2.1 Administrative center(s) or nurse station(s). Th.is area shall have spaoe for 
ooooters ... charting and oommunioation. Administrative center(s) or nurse station shall be 
provided in accordance with Section 1224.4.4.2. 

1224.14.2.2 Nurse or supervisor office(s). 

1224.14.2.4 Multipurpose room(s). Multipurpose rooms shall be provided for staff, patients, 
patients' families for conferences, reports, education, training sessions, and consultation. These 
rooms must be readily accessible to each nursing unit. They may be on other floo.r:S if oon•10nient 
for regular use. One such room may serve several nursing units and/or departments. 

1224.14.2.6 Clean utility(workroom. if tho room .is used for preparing patient oa.i:e iteFRS ... shall 
be separated and have no direot oonneotion. Clean utifitvlworkroom shall be provided in 
accordance with to Section 1224.4.4.6. 

1224.14.2. 7 Soiled workroom or soiled holding room. This room shall be separate from the 
clean utiJ.ity room ... faol!iiios for cleaning bedpans sha!.' be provided elsewhe.i:e. Soiled workroom 
or soiled holding room shall be provided in accordance with Section 1224.4.4.7. 
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1224.14.2.8 Medication station. Prov.is!on shall be made for dlstr!hut.ion of medications ... self 
oontalned medicine dispensing 1:1nit. Medication station shall be provided in accordance with 
Section 1224.4.4.4. · 

1224.14.2.8.1 Medicine preparation room .... 

1224.14.2.B.2 Self contained medicine dispens.i.ng unit .... 

1224.14.2.1 O Nourishment area. There sha!l be a nol:lrlshment area with sfnk ... Jn or adfe10ent 
to the nourishment aroa. A nourishment area or room shall be provided in accordance with 
Section 1224.4.4. 5. 

1224.14.2.14 Showers and bathtubs. When individual bathing facilities are not provided in 
patient rooms, there shall be at least one shower and/or bathtub for each 12 beds without such 
facilities. Each bathtub or shower shall be in an individual room or enclosure that provides privacy 
for bathing, drying, and dressing. 

1224.14.2.14.1 Special bathing facilities. Special bathing facilities, including space for 
attendant, shall be provided for patients on gurneys, carts, and wheelchairs at the ratio of 
one per 100 beds or a fraction thereof. +his The special bathing facilitv may be located in 
a nursing unit on a separate floor if oonvenient for use. 

1224.14.2.15 Patient toilet room(s};:. Common patient toilet room(s). in add;t;on to those serving 
bed areas, shall be oonvenient!y located adiacent to multipurpose roomf§ls and within.J. or directly 
accessible to.J. each central bathing facility. 

1224.14.3.6 Adjoining toilet room. Each isolation room shall have its own directly accessible 
adjo.'Ring toilet room with an emergency nurse call system, a lavatory, a shower providing a seat 
or a space for a shower chair and a toilet equipped with a bedpan flushing attachment with a 
vacuum breaker. 

Amend Section 1224.15; 

1224.15 Surg.'calservice space. SURGICAL SERVICE SPACE . ... 

1224.15.1 General. A minimum of one operating room and one rooovery bed is required. The 
surgical service space shall be divided into two designated areas: 1) semi-restricted areas (e.g. 
storage areas for clean and sterile supplies, sterile processing rooms. scrub stations. and corridors 
leading to restricted areas of the surgical suite, etc.); and ZJ restricted areas (e.g. operating rooms, 
hybrid operating rooms. sterile procedure rooms. cardiac catheterization labs, etc.) that can be 
reached only through a semi-restricted area. The surgical service space shall be located and 
arranged to provide direct support from the anesthesialrecoverv service space with a common door to 
and to prevent nonrelated traffic through the surgical service space: 

An operating room suite design with a sterile core shall provide for no cross traffic ofstaff and supplies 
from decontaminated/soiled areas to the sterile/clean areas. The use of facilities outside the operating 
room for soiled/decontaminated processing and clean assembly and sterile processing shall be · 
designed to move the flow of goods and personnel from dirty to clean/sterile without compromising 
universal precautions or aseptic techniques in -beth either departments. 

. Exception: Surgical service space is not required in a rural general acute care hospital ... 
approved by the Department of Public Health, Licensing and Certification. 

1224.15.11224.15.2 Surgery. 
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1224.16.1.11224.15.2.1 General operating room(s). !R new oonstruotiQn, ef;;ach room shall 
have a minimum clear floor area of 400 square feet (37. 16 m2; with a minimum of 20 feet (6096 
mm) clear dimension between fixed cabinets and built-in shelves; and a system for emergency 
communication. X-ray or imaging viewing capabilities shall be provided. 

Exception: 

4-:- Where renovation of existing operating rooms is undertaken in facilities built under the 
2001 or prior California Building Code, each operating room shall have a minimum clear 
floor area of 324 square feet (30. 10 m2

) with a minimum of 18 feet (5486 mm) clear 
dimension between fixed cabinets and built-in shelves. 

2. Por sheHed 'floor spaoos built f:JRder the 2001 orprlor Ga!.if-Ornia Butkllng Code, each 
~xisting operating room shall have a minimf:JFR olear floor area of 324 Sfll:JBFO feet (30.10 
m.a) with a mlnimum of 1B feet (54B6 mm) clear dimension botv.ioon fixed oabfnots and 
built in shef'IOs. 

1224.16.1.21224.15.2.2 Surgical cystoscopic and otherendo-urologic procedures . .f.n.Rew 

constn-.1ctlon ef;;ach room shall have a minimum clear floor area of 250 square feet (23.23 m2
) with 

a minimum of 15 feet ( 4572 mm) clear dimension between fixed cabinets and built-in shelves. 
X-ray viewing and/or other imaging modalitv capabillty capabilities shall be provided. 

Exception: 

4' Where renovation of existing operating rooms is undertaken in facilities built under the 
2001 or prior California Building Code, rooms for surgical cystoscopy shall have a 
minimum clear floor area of 180 square feet (16. 72 m2

). Cast rooms for open reductions, 
if provided, shall have a minimum clear floor area of 180 square feet {16. 72 m2

), no 
dimension of which shall be less than 11 feet (3353 mm). 

2. For shelfed spaces built f:JRdor tho 2001 or prior California Br:1i.'d.1Rg Code, each swgioa! . 
cystosoopy shall ha•te a min.imf:JFR clear floor area of 1 BO Sf!uaro feet (16. 72 m.af;-Gast 
rooms for open rodf:Jctfons, .if prcN.lcJed, shall have a minimum floor area of 1 BO Sf!l:Jare 
feet (16.72 m.a), no dimensk>R ofwhioh shall be less than 11 feet (54B6 mm). 

12.24.16.2 Preapera#ve .patieRt hakliRg .area(s). ln faoilftles with two or more operating 
rooms .. .Pro·.1.isions for patient privac!f sf:JOh as Gf:Jbicle cwtains shalt be pro•lided. 

1224.15.3.3 Sub-sterile areas. If provided within the surgerv suite. a sub-sterile area(s) shall be 
equipped with a flash sterilizer, warming cabinet, countertop. and handwashing station :fixtf:Jfe. If a 
sterilizing facility(ies) with high-speed sterilizer(s) or other sterilizing equipment for immediate or 
emergency use are provided, they shall be directly accessible from the operating room(s) it serves 
or shall be located inside the clean core if the clean core is directly accessible from the operating 
room(s). This room shall be accessible without traveling through any operating room. gmupod to 
servioe so'lOr:aJ oper:atlng moms for con'lenfent, e#iolent use; and a work space and handwashing 
fixture sha!l be inof.tJded. Other facilities for processing and sterilizing reusable instruments, etc., 
may be located in another hospital department such as central sterile supply sor,r.ioes. 

1224.15.3.4 Medication station. A medication station .$§.hall be provided in accordance with 
Section 1224.14. 2. B 1224.4.4.4. 

Amend Section 1224.16.1: 

1224.16 ANESTHESIA I RECOVERY SERVICE SPACE 
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· 1224.16.1 General Post aResthetiG sare URits (PACUs). Saoh PACU shaH oontaiR a medication 
statlor:i fn accordance with Section 1224.14.2. B; handwash.ing fixtures; nurse oontrol with charting 
faoi!itles; cllnioal sink, refrigerator, pro'lisions for bedpan cleaning; and storage spaoe for g1:1rnoys, 
suppl!es, and eq1:1-fpment. Addlttonal!y, the design shall pro•1fdo a miniml:lfR of BO square feet (7. 43 m.a} 
for each patient position with a clearance of at Jeast 5 feet (1524 mm) between patient gurneys and a 
minfrnl:lFn of 4 feet (1218 mm) between the sides and the foot of patient g(;JfReys and adjacent walls or 
any other fixed obstrnctions. Pro11isions for patient privacy sl:JGh as 01:1bioa! curtains shat! be made. In 
new oonstrnotlen, at !east one door to the roco 11ory room shall access directly from the Sl:J.'lJical 
se,01.itle space witho1:1t crossing public corridors. Htlndwashing fixtures shai! be provided with at least 
one for e•1ery few= g(;JfReys 1:1niform!y distributed to pr<Ylido equal access from eaoh patient gu.rney. 
The anesthesialrecoverv service space shall provide perioperative support services to the surgical 
service space as required under this section. Perioperative services shall include preoperative patient 
care and post-operative recoverv with a Post-Anesthesia Care Unit (PACU). The anesthesia/recovery 
service space shall be located adjacent to the surgical service space with direct access to the surgical 
suite's semi-restricted corridor. 

Exception: In a rural general acute care hospital, when the surgical service space is not 
required, the anesthesia/recovery service space is not required. The hospital must maintain 
written transfer agreements with one or more general acute care hospitals that provide surgical 
and anesthesia services. Written transfer agreements shall be approved by the Department of 
Public Health, Licensing and Certification. 

Relocate Section .1224.15.2 as new Sea.tipp 12~4.16.2: 

1224.16.2 Preoperative patient care area. In facilities with two or more operating rooms, area(s) 
with patient care stations shall be provided to accommodate gurney patients or sitting space for 
ambulatory patients not requiring gurneys. The preoperative area is an unrestricted area and +Re8e 
area(s) shall be under direct visual control of the nursing staff and may be part of the recovery sen4ce 
space. If the preoperative patient care area will serve other purposes. such as overflow PACU or 
holding area. applicable requirements in Section 1224.16.3 PACU shall be met. 

1224.16.2.1 Space requirements. .Sgach gu.rney station shall he-have a minimum clear floor 
area of 80 square feet (7.43 m2)~ and shall have a minimum clearance of 3 feet (9133 mm) en. 
shall be provided between the sides and foot of patient lounge chairs/gurneys and_foot of the 
gf;frney adjacent walls, partitions or fixed elements. 

1224.16.2.2 Patient privacy. Provisions for patient privacy such as cubicle curtains shall be 
made. 

1224.16.2.3 Handwashing stations. Handwashing station(s) shall be provided in the 
preoperative service area at a ratio of one for each 4 stations in open bay areas. A handwashing 
station shall be provided in each single care station room. 

1224.16.3 Recovery and Post-Anesthetia Care Unit(PACUs-J. The recovervarea and Post
Anesthesia Care Unit is an unrestricted area and located such that at least one door to the recoverv 
room shall provide access directly from the surgical service space without crossing unrestricted 
corridors. A minimum of 1. 5. or major fraction thereof, post-anesthesia care. stations per operating 
room shall be provided. If pediatric surgerv is provided. pediatric recovery stations shall be provided. 
They shall be separate from adult stations. and shall include space for family or visitors and be visible 
from the nurse station. 

1224.16.3.1 Space requirements. A minimum of 4 feet (1218 mm) clearance shall be provided 
between the sides and the foot of patient gurneys, or beds. and adjacent walls or other fixed 
elements. A minimum clear floor area of 80 square feet (7.43 m2

) shall be provided for each 
station in an open-bay plan. A minimum clearance of 5 feet (1524 mm) shall be provided between 
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patient gurneys or beds, and a minimum of 3 feet (914 mm) clearance sha/I be provided between 
the foot of the gurney or bed. to a closed cubicle curtain. 

1224.16.3.2 Patient privacv. Provisions for patient privacy such as cubicle curtains shall be 
made. 

1224.16.3.3 Handwashing stations. Handwashing stations shall be provided in the post
anesthesia care unit with at least one for every four patient positions uniformly distributed to 
provide equal access from each patient station. A handwashing station shall be provided in each 
single care station room. 

1224.16.4 Reserved. 

1224.16.5 Support areas for patient care 

1224.16.5.1 Administrative area I nurse station. A nurse station shall be provided in 
postoperative patient care areas. and shall allow direct observation of the patients and charting 
facilities. The nurse station shall comply with the requirements of Section 1224.4.4.2. 

1224.16.5.2 Clinical sink. A clinical sink shall be provided in postoperative patient care areas 
with provisions for bedpan cleaning. 

1224.16.5.3 Medication station. Each Post-Anesthesia Care Unit shall contain a medication 
station. The medication station shall comply with the requirements of Section 1224.4.4.4. 

1224.16.5.4 Ice-making. Ice-making equipment shall be provided in the perioperative service 
space. Ice-making equipment is permitted to be located in preoperative or postoperative patient 
care areas. however. it shall not be located in semi-restricted areas. 

1224.16.5.5 Storage. Storage shall be provided for gurneys. supplies and equipment. 

1224.16.6 Support areas for staff. Staff toilet rooms shall be immediately accessible to the 
postoperative patient care area(s) to maintain staff availability to patients. 

1224.16.7 Support areas for patients, families, and visitors. 

1224.16.7.1 Waiting area A waiting area. in compliance with Section 1224.4.5. shall be provided. 

1224.16. 7.2 Patient change area. A changing area shall be provided for outpatient use in 
perioperative areas in support of surgical suites that provide outpatient procedures. · The changing 
area shall include space for changing or gowning. provisions for storing patients' belongings 
during the procedure. and access to patient toilet(s). 

1224.18 RADIOLOGICAUDIAGNOSTIC IMAGING SERVICE SPACE. Space and equipment shall be 
provided to accommodate all required elements. and any additional imaging modalities included in the 
service space. as required in this section. If interventional or image-guided procedures are performed in 
the imaging services area. additional provisions shall be as described in Section 1224.28 Supplemental 
Surgerv and other Special Procedure Services. If nuclear medicine is provided in the imaging services 
area. spaces shall also comply with the requirements described in Section 1224.34 Nuclear Medicine. 

1224.18.1 Minimum requirements. Hospital shall provide a minimum of: 

· 3. A toilet room shall adjoiniRg and be directly accessible to each f/uoroscopy room-:.... iln 
addition to the f/uoroscopy toilet rooms. etheF common patient toilet room facilities shall be 
located adjaoent to or in the radiological/diagnostic imaging service space immediate viofnity. 
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6. Handwashing stations fixtures located within the unit. 

1224.18.2 Angiography . ... 

1224.18.2.1 lnterventional angiography procedures. If interventional angiography procedures 
are to be performed in the angiography room, the suite must shall comply with general operating 
roem interventional imaging requirements in Section 1224.15.1.11224.28.4 and ha•le the supporl 
of the service areas Jn Seo#on 1224.15. 3. If cardiac catheterization procedures are performed 
refer to Section 1224.28.2. 

1224.18.3 Computerized tomography (CT) scanning . ... 

1224.18.3.1 Spaces required. . .. 

1224.18.3.2 Jntraoperative computerized tomography. It provided. intraoperative CT scanning 
spaces shall comply with Section 1224.28.5. 

1224.18.4 Magnetic resonance imaging (MRI). 

1224.18.4.1 Handwashing Hand v1ashing station. Handwashing Hand washing station(s) shall 
be provided oonvenfont immediately accessible to the MRI scanner room, b1:1t need not be within 
the room. 

1224.18.4.6 lntraoperative magnetic resonance imaging. If provided. the intraoperative 
magnetic resonance imaging UMRO suite shall complv with Section 1224.28.5. 

1224.18.7.2 Patient dressing rooms~- Dressing roems areas shall be provided oonvenfent 
adjacent to the imaging rooms. 

1224.19 PHARMACEUTICAL SERVICE SPACE 

1224.19.1.2 Location. Provide for oon•tenient immediate accessibility to staff toilet room§. and 
locker§.. 

1224.20 DIETETIC SERVICE SPACE 

1224.20.2.3 Storage. 

1. Food storage space§. shall be oonveniont readily accessible to the receiving area and shall 
be located to exclude traffic through the food preparation area to reach them. Storage 
spaces for bulk, refrigerated, and frozen foods shall be provided. At least one week's (7 
days) supply of staple foods and at least two (2) days' supply of frozen, and two (2) days'. 
supply of perishable foods shall be maintained on the premises. Food storage 
components shall be grouped for convenient access from receiving and to the food 
preparation areas. All food shall be stored clear of the floor. Lowest shelf shall be not 
less than 12 inches (305 mm) above the floor or shall be closed in and sealed tight for 
ease of cleaning. 

4. Waste storage and recycling facilities (per local requirements) shall be located in a 
separate room easily immediately accessible to the outside for direct pickup or disposal. 
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1224.20.2.5 Food preparation workspaces. Provide workspaces for food preparation, cooking, 
and baking. These areas shall be as close as possible to the user (i.e. tray assembly and dining). 
Provide additional spaces for thawing and portioning. 

1224.20.2.6 Assembly and distribution. Pro•,t,i.de a The patient tray assembly area aRd locate 
wlthiR close proKfmity shall be immediately accessible to the food preparation and distribution 
areas. 

1224.20.2.10 Ware-washing facilities . ... 

3. CoR'l-ORioRt htf.andwashing stations shall be provided in the ware-washing space. 

1224.20.2.12 Waste storage room. A food waste storage room shall be GORvonieRtly located 
readily accessible to the food preparation and ware washing areas but not within the food 
preparation area. It shall have direct access to the hospital's waste collection and disposal 
facilities. 

1224.20.2.15 Toilet rooms and locker spaces. Toilet rooms shall be provided for the exclusive 
use of the dietary staff. They shall not open directly into the food preparation areas, but shall be 
iR close proximity readily accessible to them. An enclosed, separate locker area shall be provided 
for dietetic service employee's clothing and personal belongings. 

1224.23 STORAGE. 

1224.23.1 General storage. Hospitals shall provide general storage space of at least 20 square feet 
(1.86 m2

) per bed in addition to specialized storage spaces. All storage spaces shall be located within the 
hospital building and readily accessible to the connecting corridor required under Section 1224.4. 7. 5 OR 

the site of the faciHty. · 

1224.28 SUPPLEMENTAL SURGERY AND SPECIAL PROCEDURE SERVICES. When provided. the 
following supplemental surgery and special procedure services shall meet the requirements below: 

1224.28.1 Cardiovascular and other special procedures. When provided, the cardiovascular room 
shall have a minimum clear floor area of 650 square feet (60.39 m2

), with a minimum of 20 feet (6090 
inm) clear dimension. Orthopedic surgical and other special procedure rooms shall have a minimum 
clear floor area of 600 square feet (55. 7 4 m2

), with a minimum of 20 feet (6090 mm) clear dimension. 
When open-heart surgery is performed, an additional room in the restricted area of the surgical 
service space preferably adjofRlRg that is directly accessible to this operating room, shall be . 
designated as a pump room where extra corporeal pump(s), supplies and accessories are stored and 
serviced. Appropriate plumbing and electrical connections shall be provided in the cardiovascular, 
pump, and storage rooms. 

1224.28.2 Cardiac catheterization. 

1224.28.2.1 Procedure room. A procedure room with a minimum clear floor area of 400 square 
feet (37.16 m2) for the procedure room in addition to spaces for control, monitoring and recording 
equipment, and x-ray power and controls, and a minimum of one scrub sink for each 
catheterization laboratory. This space does not include the control room. 

1224.28.2.1.1 Emergencv response space. Where electrophysiology studies are 
performed. dedicated space and equipment for emergency resuscitation and stabilization shall 
be immediately accessible to the procedure room. 

1224.28.3 Freestanding cardiac catheterization laboratory service space . ... 
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1224.28.4 Jnterventional imaging. Image-guided interventional procedures shall be performed in 
procedure rooms in compliance with this section. Cardiac catheterization operating rooms shall be in 
compliance with Section 1224.28.2. and hybrid operating rooms shall be in compliance with Section 
1224.28.5. 

1224.28.4.1 Space requirements. The procedure room shall meet the space. clearance, and 
storage requirements for the imaging equipment contained in the room and the following: 

1. A minimum clear dimension of 18 feet (5486 mm). 
2. The procedure room shall also be sized to allow a minimum cle·arance of 4 feet (1219 

mm) on all sides of the procedure table. 

1224.28.4.2 Pre-procedure and recoverv. Pre-procedure and recovery areas shall be 
immediately accessible to procedure rooms and separate from corridors. The pre-procedure and 
recovery areas shall comply with the requirements of Section 1224. 16 Anesthesialrecoverv 
Service Space. 

1224.28.4.3 lnterventional MRI facilities. lnterventional and intraoperative magnetic resonance 
imaging (I-MRI) procedure rooms shall comply with Section 1224.28.5 Hybrid Operating Rooms. 

1224.28.4.4 Control room or area. A control room or area shall be provided. 
1. The control room or area shall be sized to accommodate the image-recording and 

viewing equipment. 
2. A shielded view window permitting direct observation of the patient from the control 

console shall be provided. 
3. The shielded control room shall be configured to prevent radiation exposure into 

occupied areas of the control room when ionizing radiation modalities are used. 
4. Where the procedure room requires positive (or negative) pressure. a door shall be 

provided between the control room and the procedure room or between the combined 
control roor;i/procedure room and other adjacent space. 

5. Where control functions for ionizing radiation exposures take place in the procedure 
room. storage for personal radiation protection devices shall be provided. 

1224.28.4.5 Scrub facilities. Scrub sinks shall be located outside of sterile areas. A minimum 
of one scrub sink station shall be provided for each interyentional imaging procedure room. 
Scrub sinks shall have water supply controls not requiring direct contact of the hands for 
operation. · 

1224.28.4.6 Medication station. A medication station shall be provided in compliance with the 
requirements in Section 1224.4.4.4. 

1224.28.4.7 Reading room. A reading room for reviewing images shall be available for use by 
the interventional imaging suite. 

1224.28.4.8 Electrical equipment room. Electronic equipment or enclosures large enough to 
contain x-ray transformers. power modules. and associated electronics and electrical gear 
shall be provided. Sharing of electronics equipment rooms by multiple procedure rooms is 
permitted. 

1224.28.4.9 Clean utility room. A clean utilitvroom shall be provided in accordance with the 
requirements in Section 1224. 4A. 6. 

1224.28.4.10 Soiled workroom. A soiled workroom shall be provided in accordance with Section 
1224. 4.4. 7. 
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1224.28.4.11 Housekeeping room. A housekeeping room shall be provided in accordance with 
the requirements of Section 1224.4. 15. 

1224.28.4.12 Staff changing areas. Staff changing areas shall be provided and arranged to 
ensure a traffic pattern so that personnel can enter from outside the suite. change their 
clothing. and move directly into the semi-restricted corridor within the interventional imaging 
suite.· ', 

1224.28.5 Hvbrid operating room(s). Hvbrid operating rooms shall complv with the requirements of 
Section 1224. 15 and comply with the requirements in this section. 

1224.28.5.1 Space requirements. Each hybrid operating room shaff meet the space. clearance. 
and storage requirements for the imaging equipment contained in the room and the following: 

1. A minimum clear floor area of 650 square feet (60. 39 m2
) is required for a hybrid 

operating room unless the imaging equipment requires a larger area. 
2. The minimum clear dimension shaff be 24 feet (7315 mm) unless the requirements for 

the specific imaging equipment require a greater distance. 
3. ff mobile storage units are used in lieu of fixed cabinets. the minimum clear dimension 

shaff be available between such units when they are parked against a permanent 
partition. 

1224.28.5.2 Control room. If required. a control room shaff be provided that accommodates the 
imaging system control equipment and the following requirements: 

1. The control room shall have a minimum clear floor area of 120 square feet (11. 15 m2
), 

which may include fixed work surfaces. 
2. The room shaff be physicaffv separated from the hybrid operating rooms with waifs 

and a door. 
3. The room shaff have viewing windows that provide for a full view of the patient and the 

suraical team. 
4. ff the control room is adjacent to a restricted area. it must be physically separated 

from the restricted area with w~lls and a door. 

1224.28.5.3 Imaging equipment room. An imaging equipment room shall be provided for each 
hybrid operating room. 

1224.28.5.4 Radiation protection. If the imaging equipment emits ionizing radiation. protection 
shall be provided in accordance with Section 1224.18.1.1. · 

1224.28.5.5 Requirements for specific types of hvbrid operating rooms. 

1224.28.5.5.1 CT. Hybrid operating rooms with intraoperative computerized tomography 
(CTJ systems shall have control rooms that comply with Section 1224.18.3.1. 

1224.28.5.5.2 iMRI. Hybrid operating rooms with intraoperative magnetic resonance 
imaging OMRO systems shall comply with the following: 

1. Space and configuration requirements in Section 1224. 18.4. except the 
clearances shall meet the requirements of 1224.28.5.1. 

2. The control room shall comply with Section 1224.18.4. Item 1. 
3. The anteroom shall comply with Section 1224.18.4.2. 
4. Entrv doors to iMRI hybrid rooms shaff swing outward from inside the room. 

1224.28.5.5.3 Vascular imaging. Hvbrid operating rooms with vascular imaging systems 
shall comply with Section 1224.28.4.4. 
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1224.28.5.6 Pre-procedure and recovery. Pre-procedure and recoverv areas shall be · 
immediately accessible to procedure rooms and separate from corridors. The pre-procedure and 
recoverv areas shall comply with the requirements of Section 1224. 16 (Anesthesia/recovery 
Service Space}. 

1224.28.6 E/ectroconvulsive Thera1Jv. If electroconvulsive therapy (ECT) is provided, the 
requirements of this section shall be met. Where a psychiatric unit is part of a general acute care 
hospital (Section 1224.31 Psvchiatric Nursing Unit), all the requirements in this section shall be 
permitted to be accommodated in a procedure suite that complies with the requirements in this section 
or in an operating room in a surgical suite that meets the requirements in Section 1224. 15. 

1224.28.6.1 General. The ECT procedure area may be a single procedure room or a suite of 
procedure rooms. 

1224.28.6.2 ECT procedure room. 

1. Space requirements. Each ECT procedure room shall have a minimum clear floor 
area of 200 square feet (18. 6 m2

) with a minimum clear dimension of 14 feet ( 4267 
mm} 

2. Handwashing station. A handwashing station shall be provided. 

3. Documentation area. Accommodation for written or electronic documentation shall 
be provided. 

1224.28.6.3 Pre-procedure and recovery area. When ECT seNices have a low-volume of 
procedures. the ECT procedure room may be used for pre-procedure patient care and recoverv. 
If a pre-procedure and recovery areas are provided they shall comply with the requirements of 
Section 1224. 16. 

1224.28.6.4 Emergencv equipment storage. Space shall be provided in the procedure room(s) 
for storage of emergency equipment such as a CPR cart. A separate emergency equipment 
storage is permitted to serve more than one ECT procedure room. 

1224.28.6.5 Patient su@ort areas. A waiting area and changing area shall be provided for 
outpatient use in perioperative areas in support ECT suites that provide outpatient procedures. 
The waiting room shall comply with Section 1224.4.5. The changing area shall include space for 
changing or gowning, provisions for storing patients' belongings during the procedure. and access 
to patient toilet(s}. · 

1224.29 INTENSIVE CARE UNITS 

1224.29.1. 7 Handwashing stations fixtures. Handwashing stations fixtures shall be directly 
accessible con'lenjent to nurse stations and patient bed areas. There shall be at least one. 
handwashing station fii4fH:e for every three beds in open plan areas, and one in each patient 
room. The handwashing station fii4fH:e shall be located near the entrance to the patient cubicle or 
room. 

1224.29.1.12 Medication station. A medication station -S§.hall be provided in accordance with 
Section 1224.4.4.4 1224.14. 2. 8. 

1224.29.1.14 Additional service spaces. The following additional service spaces shall be 
immediately accessible a•1ai!ab/.e within each intensive service space. These may be shared by 
more than one intensive care unit provided that direct access is available from each. 
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1224.29.1.14.5 Ice machine. Each unit +ReFe shall be aYaHable have equipment to provide 
ice for treatments and nourishment. Ice-making equipment may be in the clean utility room or 
at the nourishment station. Ice intended for human consumption shall be from self-dispensing 
icemakers. · 

1224.29.1.15 Support. The following shall be provided and shall be located immediately 
adjaoent accessible to the unit: 

1224.29.2.5 Control station. A central area shall serve as a control station, and shall have 
space for counters and storage, and sha# ha'le oon'lenlent direct access tog_ handwashing station 
:fii41Jr:e. It may be combined with or include centers for reception,_ anti communication and patient 
monitoring. 

1224.29.2.10.4 Commercial infant formula. Where a commercial infant formula is used, 
omission of the separate cleanup and preparation rooms shall be permitted, and storage and 
handling in the NICU workroom or another appropriate room that is oonveniently readilv 

-t: accessible at all hours shall be permitted. The preparation area shall have the following: 

1224.30 PEDIATRIC AND ADOLESCENT UNIT . ... 

1224.30.3.2 Infant formula. Space for preparation and storage of infant formula shall be 
provided wi#Hn immediately accessible to the unit or other oen'IOnlent ,J.eoat!oR. 

1224.30.3.3 Toilet rooms. Patient toilet room(s) with a lavatory in each room, in addition to 
those serving bed areas, shall be oonvenlently located adjacent to play area(s) and in or directly 
accessible to each central bathing facility. 

1224.32 OBSTETRICAL FACILITIES (PERINATAL UNIT SPACE) 

1224.32.3.7 Recovery room(s) (LDR or LDRP rooms may be substituted). Each recovery 
room shall contain at least two beds and have a nurse oonH:eJ station. with charting facilities,,. 
located to permit visual oonH:eJ observation of all beds. Each room shall include a handwashing 
station :fii4IJr:e and a medication station. A clinical sink with bedpan flushing device shall be 

. directly accessible a'lallable, as shall storage for supplies and equipment. Provide visual privacy 
of the new family. 

1224.32.3.8.1 Services . ... 

2. Soiled workroom or soiled holding room. See Section 1224.4.4. 71224.14.2.7. 

1224.32.3.8.2 Shared services .... 

1224.32.3.8.2.2 Waiting room. This room shall have toilet room§.fs), telephone(s) and 
drinking fountain§:fs} that are immediately accessible oon•1eniently .'ooated. The toilet 
room§:fs} shall contain a lavatory. 

1224.32.3.8.2.5 Clean utility room. A clean utility room shall be provided if clean 
materials are assembled within the obstetrical service space prior to.use. If a clean utility 
room is provided see Section 1224.4.4.6 1224.14.2.6. 

1224.32.3.8.2.6 Storage 

1. Clean sterile storage area readily accessible available to the delivery room. 
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1224.32.3.8.2.9 Staff lounge. Lounge and toilet room facilities for obstetrical staff 
ooAveAJent shall be readily accessible to cesarean operating room(s}, delivery room(s), 
labor room(s) and recovery room(s). Each toilet room shall contain ,g handwashing 
station fixwres. 

1224.32.5.1 General. Infants shall be housed in nurseries that comply with the standards below. 
All nurseries shall be adjaoent immediately aqcessible to the postpartum unit and obstetrical 
facilities. The nurseries shall be located and arranged to preclude the need for unrelated traffic. 
No nursery shall open directly onto another nursery. Each nursery shall contain the following: 

1224.32.5.1.3 Lactation. A consultation/demonstration/breast feeding or pump room shall 
be provided ooA'tenieAt in a location that is readily accessible to the nursery. Provisions shall 
be made, either within the room or ooA'IOAientJy located Aearby immediately accessible to the 
room. for g_sink, counter, refrigeration and freezing, storage for pump and attachments, and 
educational materials. .+Re This area provided for the unit for these pwposes, when 
oon'IOAieAtly located, may be shared between units. 

1224.33 EMERGENCY SERVICE. 

1224.33.1 Definition. Levels of emergency care range from initial emergency management as 
Standby Emergency Medical SeNice. with a Physician on call; to definitive emergency care as Basic 
Emergency Medical Service. with a Physician on dutv: to a Comprehensive Emergency Medical 
Service as an Emergency Department. 

1224.33.2 Standby egmergency mMedical .s2ervice. If provided, initial emergency management 
shall be provided in a specifically designated area of the hospital which shall include the following 
elements: 

1224.33.2.1 Exterior entrance. A wefl-marked, illuminated and covered entrance at grade level. 
The emergency vehicle cover shall provide shelter for both the patient and the emergency medical 
crew during transfer from an emergency vehicle into the building. This exterior entrance shall not 
be substituted for the required accessible entrance to the hospital. protected from the weather by 
canopy or roof overhang assigned for passengers loading zone. Ambulance entrances shall 
provide a minimum of 6 feet (183 mm) in clear width to accommodate bariatric stretchers. mobile 
patient lift devices. and accompanying attendants. Reception, triage and oontrol station shall be 
located to permit staff observation and control of access to treatment area, pedestrian and 
ambulance entrances, and public waiting area. 

1224.33.2.2 Treatment room. Standby emergency service shall include at least one treatment 
room with the following elements: 

:L The area shall not be Jess than 120 square feet (11.15 m2
) of clear floor area, exclusive of 

toilet room(s), waiting area and storage. 
2. Each treatment room shall contain an examination light, work counter, and handwashing 

fixtures station. 
3. mMedical equipment, cabinets, medication storage and counter space for writing. 
4. The dimensions and arrangement of treatment rooms shall be such that there is a 

minimum of 3 feet (914 mm) between the sides and foot of the bed/gurney and any wall or 
any other fixed obstruction. The treatment room may have additional space and 
provisions for several patients with cubicle curtains for privacy. 

5. Multiple-Bedstation treatment rooms shall provide a minimum of 80 square feet (7. 43 m2
) 

per patient gurney, with a minimum 8 foot width (2,438 mm) and 3 feet (914 mm) at the 
foot of the bed/gurney, with a minimum of 5 feet (1524 mm) between patient gurneys. 
Patient gurneys shall be separated from adjoining cubicles by curtains. Handwashing 
fixtures shall be provided for each four treatment stations or major fraction thereof in 
multiple-station areas. · 
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Exceptions-: 

~ Where renovation of existing treatment rooms is undertaken in facilities approved under 
the 2001 or prior California. Building Code, existing treatment rooms may be renovated, or 
replaced In kind one for one In the renovated space. Such treatment rooms shall have no 
less than 80 square feet (7.43 m2

) of clear floor area, the least dimension of which shall . 
be 8 feet (2438 mm). . 

2. For shelled spaoes appro'led l:lf1der the 2001 olpr!or Ca!if-Omia BE1f.lding Code as fi:JtE1re 
emergenoy serlioe spaoe, treatment rooms, sha!! /:ia•10 no Jess than 80 sqE1are f.eet (7. 43 
ffl') of olear floor area per bed, with a miniffl{;{ffl dtmensfen of 8 f.eet (2438 !TlfR). 

1224.33.2.3 Storage. Equipment and supply storage shall be provided and 8hall be sized for 
general medical/surgical emergency supplies, medications and equipment such as ventilator, 
defibrillator, splints, etc. This storage shall be located in an alcove or room. out of corridor or 
hallway traffic. and under staff control. .. 

1224.33.2.4 Lobby. Provisions for reception, control, and public waiting, including a public toilet 
room(s) with handwashing fixture(s), and public telephone. 

1224.33.2.5 Toilet room(s). Patient toilet room(s) with handwashing fixture(s) convenient to 
shall be immediately accessible to the treatment room(s). 

1224.33.2.6 Communication. A-eQommunication hookup connections to the Poison Control 
Center and local EMS system shall be provided. 

1224.33.2.7 Observation area. A patient cubicle with a minimum clear floor area of 100 square 
feet (9.29 m2

) shall be provided under the visual control of an emergency service staff work area. 
The patient station shall have space at bedside for visitors and shall have provision for visual 
privacy from casual observation by other patients and visitors. A handwashing station shall be 
located in each room. and at least one .handwashing station shall be provided for every four 
patient stations. or major fraction thereof, in open-bay areas. 

Exception: For small and rural hospitals. the observation area need not be dedicated 
solely for that purpose. 

1224.33.2.+!l. Airborne infection isolation exam/treatment room. If provided. the airborne 
infection isolation exam/treatment room .S shall comply with the requirements of Section 
1224.29.1.13 1224.4.4. 1.3 9*Gept for separate toilet room, bathtubs, .or shower. 

1224.33.3 Basic .eJ;,mergency mMedical s§.ervice. When 24-hour basic emergency service is to be 
provided,· at a minimum, all the provisions of Standby Emergency Service under Section 1224.33.2 
and the following shall be provided: 

1224.33.3.1 Exterior entrance. In addition to the requirements of Section 1224.33.2.1. Gfade... 
ie'lel Vle}! marked, Hf.IJminated, and oml()red entrance wlth the emeraency entrance shall have 
direct access from public roads for ambulance and vehicle traffic conforming with the 
requirements of the local authorities having jurisdiction. Entrance and driveway shall be clearly 
marked. If a raised platform is used for ambulance discharge, provide a ramp for pedestrian and 
wheelchair access. · · 

1224.33.3.2 Patient access. Paved emergency access shall be provided to permit discharge of 
patients from automobiles and ambulances, and temporary parking convenient to the entrance. 

1224.33.3.3 Reception, triage, and control station(s). This area shall be located to permit staff 
observation and control of access to treatment area§., pedestrian and ambulance ·entrances, and 
public waiting area. 
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1224.33.3.4 Wheelchair and gurney storage. Storage for wheelchairs and gurnevs for arriving 
patients .&shall be located out of circulation paths with con•1eniont access from Jg_ emergency 
entrances. 

1224.33.3.5 Public waiting area, Vlith toilet room fasilities, drinking fountains, and 
tel-ephane. A public waiting area shall be provided in compliance with Section 1224.4. 5 and 
include provision of public toilet room(s), drinking fountains. and telephone adjacent to the waiting 
area, dedicated to. and within. the Emergency Service Space. 

1224.33.3.6 Examination and GF treatment room(s). Exa·mination and treatment rooms shall 
meet the requirements under Section 1224.33.2.2. Sha!.' have a min!mum clear floor area of 120 
square feet (11.15.m:a). Tho room shall conta.in work co1JF1ter(s); cabinets; handwashing fixtures; 
and a 'lisfon panel adjacent to and/or in tho door. Tho dimensions and arrangement of 
examination and treatment rooms shall be such that there is a minimum of 3 feet (914 mm) 
botv.'Oen tho sides and feet of the bed'gumey and any wall or any other fixed obstrnotion. v'll:ien 
treatment cubicles are in open multi bed areas, each cub!o.1-0 sha.'I ha11e a minimum of 80 square 
feet (7. 43 m.a) of clear space V'lith a minimum 8 foot (2438 mm) width and 3 feet (914 mm) at tho 
foot of the bed, with a minimum of 5 feet (1524 mm) botvloen patient gurneys, and shah' be 
separated from adjoining cubicles by ourtafns. Handwashing fixtures shall be providod for eaoh 
feur treatment cubicles or major fraction thereof in multiple bed areas. 

15xseptions: 

1. ll'lhere ronovat!on of existing examination or treatment room(s) .is undertaken in 
facHities approved under tho 2001 or prior Califemia Building Godo, e.xistJng 
examination or treatment rooms may be renovated, or rop!aood, in k!nd one for one in 
tho renovated space. Such examination or treatment rooms sha!l ha11e no less than 
80 square feet (7. 43 m.a) of o.'-Oar floor area, the ,least dimension of which shall be 8 
feet (2438 mm). 

2. For sheJ.led spaces approved under the 2001 or prior Ga.'ifomia Building Code as 
fuwre Emergency SerAoe spaoo, examfnation or treatment reom(s) shall have no 
less t/:Jan 80 square feet (7. 43 m.a) of c.lear area, the least dimension of which shail bo 
8 feet (2438 mm). 

1224.33.3.7 Trauma/cardiac rooms.· These rooms are for emergency procedures, including 
emergency surgery, and shall have at least 250 square feet (23.23 m2

) of clear floor space. 6 
minimum clearance of 5 feet C152 mm) shall be provided around all sides of the procedure table or 
gurney. Each room shall have cabinets and emergency supply shelves, image viewing capability, 
examination lights, and counter space for writing. Additional space with cubicle curtains for 
privacy may be provided to accommodate more than one patient at a time in the trauma room with 
a minimum clear floor area of 200 square feet (18. 58 m2

) for each patient bav defined by the 
privacy curtains. There shall be storage provided for immediate access to attire used for universal 
precautions. Doors leading from the ambulance entrance to the cardiac trauma room shall have 
an opening with a minimum width of 5 feet (1524 mm). At least one scrub sink shall be located 
outside the entrance to each trauma room. One scrub station consisting of two scrub positions is 
permitted to serve two trauma rooms if located adjacent to the entrance of each procedure room. 
The placement of scrub sinks shall not restrict the minimum required corridor width. 

1224.33.3.8 Orthopedic and cast work. Provl8ions may be made in separate room(s) or in the 
trauma room. At least one orthopedic or cast room shall be provided within the emergency service 
space. +hey-,Provisions shall include storage for splints and other orthopedic supplies, traction 
hooks, image viewing capability, and examination lights. If a sink is used for the disposal of 
plaster of paris, a plaster trap shall be provided. The clear floor space for this area shall be a 
minimum of 180 square feet (16. 7 m2

). 

1224.33.3.9 Poison Control and EMS communications center. Communication connections 
shall be provided as required under Section 1224.33.2.6. The communications centerMmay be a 
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part of the staff work and charting area. 

1224.33.3.10 Emergency equipment storage space. Equipment and supply storage shall be 
provided as required under Section 1224.33.2.3. 

1224.33.3.11 Patients! toilet room§.. A patient toilet room with a lavatory shall be immediately 
accessible to the treatment room(s). Where there are more than eight treatment stations aFeaS, a 
minimum of two toilet rooms, with a lav.atory in each toilet room, shall be required. 

1224.33.3.12 Storage. Provide rooms for clean, soiled or used supplies. 

1224.33.3.12.1 Soiled workroom or soiled holding. See Section 1224.4.4. 7.:f.44.-7. 
This room is for the exclusive use of the emergency seNice space. 

1224.33.3.12.2 Clean utility room. See Section 1224.4.4.614.2.6. 

1224.33.3.13 Administrative center or nurses' station for staff work and charting. These 
areas shall have space for counters, cabinets, and medication storage, and shall ha•1e oonvenfent 
aooess to be provided with handwashing fixtyres stations. They may be combined with or include 
centers for reception and communication. 
1224.33.3.14 Staff lounge. A staff lounge shall be located within the Emergency Department 
and include staff clothing change areas with lockers. showers. toilets and handwashing stations 
for male and female staff. 

1224.33.3.15 Housekeeping room. A housekeeping room, compliant with Section 1224.4. 15. 
shall be located within the unit and dedicated to the emergency service space dlreotly aooesslble 
from the oolt. 

1224.33.3.16 Airborne infection isolation exam/treatment room. If provided shall comply with 
the requirements of Section 1224. 29.1.13 1224.4. 4. 1.3 exoopt for soparato toilet room, bathtfJbs 
or shov.rer. 

1224.33.3.17 Secured holding room. !fpro'lided, shall ha•1e at least one hokJ.Jnglseo.'flsion 
room of 120 square feet (11.1a m.a). Thjs room shaY allow forseoority, patient and staff safety, 
patient obsetvation and sof:fRd proofing. When a secure holding room is provided. it shall meet the 
following requirements. The location of the secure holding room(s) shall facilitate staff 
observation and monitoring of patients in these areas. The secure holding room shall have a 
minimum clear floor area of 60 square feet (5. 57 square meters) with a minimum wall length of 7 
feet (2.13 meters) and a maximum wall length of 11 feet (3.35 meters). This room shall be 
designed to prevent injurv to patients: 

.1. All finishes. light fixtures. vents. diffusers. and fire protection/alarm components shall be 
tamper resistant and ligature resistant. 

2. There shall not be any electrical outlets. medical gas outlets. or similar devices. 
3. There shall be no sharp corners. edges. or protrusions. and the walls shall be free of 

objects or accessories of any kind. 
4. Patient room doors shall swing out and shall have hardware on the exterior side of the 

door onlv. The minimum width shall be 44 inches f 1120 mm). 
5. A small impact-resistant view panel or window shall be provided in the door for discreet 

staff observation of the patient. 

1224.33.4 Comprehensive Emergency Medical Service. When 24-hour comprehensive 
emergency service is to be provided. an Emergency Department shall be provided. At a minimum. all 
the provisions of Stand-by Emergency Service under Section 1224.33.2. the provisions of Basic 
Emergency Service under Section 1224.33.3. and all of the following shall be provided: 

Final Express Tenns 
Title 24, Part 2, Volume 1 
OSHPD 02/15 -- 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

10/27/15 
23 of36 



1224.33.4.1 Triage stations. In addition to the requirements of Section 1224.33.3.3. the triage 
area shall include triage station(s) with the following minimum requirements: 

1. 100 square feet (9.29 m2
) minimum clear floor area for each private triage room and 80 

square feet (7.4 m2) minimum clear floor area for each station in open-bay triage areas. 

2. Provisions for patient privacy. 

3. Handwashing station in each triage room. In open-bay triage areas. one handwashing 
station shall be provided for everv four triage stations. · 

4. Immediate access to emergency call and code call stations. 

5. Medical gas outlets for triage areas in compliance with Table 1224. 4. 6. 1. 

1224.33.4.2 Fast-track area. A fast-track area may be used for treating patients presenting 
simple and Jess serious conditions. If a fast-track area is provided. it shall meet the following 
requirements: 

1. Space requirements - each fast-track station shall have a minimum 100 square feet 
(9.29 m2

) of clear floor area. 

2. Each station shall include a handwashing station. work/documentation counter. 
examination table light. 

3. Storage areas for supplies and medication. 

4. A separate procedure room may be provided. It shall have a minimum clear floor area 
of 120 square feet (11 .. 15 m2). 

1224.33.4.3 Pre-screening stations. A pre-screening area may be used prior to admission to 
the Emergency Department. If pre-screening is provided. each station must have a minimum of 
80 square feet (7.4 m2

) of clear floor area, a handwashing station. documentation counter, and a 
storage cabinet. Pre-screening stations, whether private rooms or open bays, are considered a 
part of the waiting area and must meet the same ventilation requirements. 

1224.33.4.4 Diagnostic service areas. Radiological/Imaging services shall be readily 
accessible. The Emergency Department shall be supported by Clinical Laboratorv services. A 
STAT Jab maybe provided within the emergency medical service space in addition to more 
comprehensive support provided by the Clinical Lab. 

1224.33.4.5 On-call room(s). Provisions shall be made to accommodate on-call sleeping 
room(s) for physicians and/or medical staff within the Emergency Department. 

1224.33.4.6 Police and press room. Provisions shall be made to accommodate police 
briefing/debriefing and press releases. This may be located outside the Emergency Department. 

1224.33.5 1224.33.4 Other space considerations:. 

1224.33.4-§..1 Observation units. Observation rooms for the monitoring of patients up to 24 
hours may be provided as a distinct unit within. the emergency department. If provided the unit 
shall have the following: 

1. Handwashing fixtures stat;ons shall be provided in each patient room or for each four 
treatment G(;Jbicles stations. or major fraction thereof. Handwashing fixtures stations 
shall be oon•;.enient directly accessible to nurse stations and patient eee gmz areas. 

2. Each patient bed area station shall have a minimum of-120 square feet (11.15 m2
) of 

clear floor area including space at each bedside for visitors and provision for visual 
privacy from casual observation by other patients and visitors. 

3. One toilet roorri shall be provided for each ~six treatment oublcles stations. or 
major fraction thereof. 

4. An administrative center/nurse station. in compliance with Section 1224.4.4.2, 
positioned to allow staff to observe each patient care station or room. 
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5. A nourishment area in compliance with Section 1224.4.4. 5. sink, work eeoote.-; 
refrigerate.-; storage cabiRets. 

1224.34 NUCLEAR MEDICINE 

1224.34.1 General. If nuclear medicine is provided, the following shall be provided: 

1224.34.1.1 Radiation Protection . ... 

1224.34.1.2 Nuclear medicine room. Shall be sSized to accommodate the equipment and a 
gurney. Pro'lido a hanffi!.rashi-ng fixture. 

When provided, the following facilities shall meet the requirements below: 

1224.34.1.2.1 Sclntigraphy (Gamma Camera) Facilities. Shall include the following: 
1. Scanner room. The scanner room shall provide a minimum clearance of 4 feet (1218 

mm).at each side and the foot of the table. 
2. Handwashing stations shall be provided throughout the gamma camera suite at 

locations of patient contact and at locations where radiopharmaceutica/ materials are 
handled. prepared. or disposed of. 

1224.34.1.2.2 Positron Emission Tomography (PED. Shall include the following: 
1. Scanner room shall provide a minimum clearance of 4 feet (1218 mm) at each side 

and the foot of the table. Additional space shall be provided when PET is combined 
with CT. and include compliance with Section 1224.18.3 and shielding requirements 
in Section 1224.34.1.1. 

2. Cyclotron room. Where radiopharmaceuticals are prepared on-site. a cyclotron shall 
be provided. Cyclotron facilities shall be located in access-restricted areas. Shielding 
requirements for cyclotron facilities shall comply with Section 1224.34.1.1. 

3. Control room. A control room shall be provided with a full direct view of the patient in 
the PET scanner. 

4. Patient uptake/cool-down room. A shielded room with access to a dedicated patient 
toilet. to accommodate radioactive waste. and lavatorv shall be erovided. 

5. Handwashing stations shall be provided throughout the PET suite at locations of 
patient contact and at locations where radiopharmaceutica/ materials are handled. 
prepared. or disposed of. 

6. Pre-procedure patient care and recoverv area shall be provided to accommodate at. 
least two stretchers. This area shall comply with Section 1224.34.2.6. 

7. Computer equipment room shall be provided in support of the equipment provided. 
8. Contaminated (hot) soiled holding shall be provided and operationally integrated to 

minimize incidental exposure to ionizing radiation. 

1224.34.1.2.3 Single-Photon Emission Computed Tomography CSPECD Facilities. 
When provided shall include the following: 

1. Scanner room. Scanner room shall provide a minimum clearance of 4 feet (1218 mm> 
at each side and the foot of the table. 

2. Control room. A control room shall be provided with a full direct view of the patient in 
the SPECT scanner. 

3. Computer equipment room shall be provided in support of the equipment provided. 
4. Handwashing stations shall be provided throughout the SPECT suite at locations of 

patient contact and at locations where radiopharmaceutical materials· are handled. 
prepared. or disposed. 
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1224.34.2 Support areas for nuclear medicine services. . .. 

1224.34.2.2 Cleanup. Provisions for cleanup shall be located within the service space and be 
readily accessible for eonvenient aooess and wse. ./t Thev shall include§. service sink or floor 
receptacle as well as storage space for equipment and supplies. 

1224.34.2.5 Dose administration area. Provide and .loeato near a dose administration area that 
is immediately accessible to the preparation area.· Since as much as several hours may elapse 
for the dose to take effect, the area shall provide visual privacy from other areas. 

1224.34.2.6 Pre~procedure!Holding ~ A pre-procedure/holding area for patients on gurneys 
or beds shall be provided out of traffic and under control of staff and may be combined with the 
dose administration area with visual privacy between the areas. 

1224.34.2.7 Patient dressing rooms. Looatod eon·l{)nient Patient dressing rooms shall be 
immediately accessible to the waiting area and procedure rooms. Each dressing room shall 
include a seat or bench, a mirror, and provisions for hanging patients' clothing and for securing 
valuables. 

1224.34.2.8 Patient toilet room(s). Patient toilet rooms shall be Rreserved for nuclear medicine 
patients and shall be !ooatod eon•1enient directly accessible to the nuclear medicine laboratory. 

1224.34.2.9 Staff toilet room§.f8}. Staff toilet rooms .$§.hall be .located convenient readily 
accessible to the nuclear medicine laboratory. 

1224.34.2.14 Hot lab for scintigraphy (gamma camera), PET, and SPECT facilities. A 
securable area or room shall be provided in which radiopharmaceuticals can be safely stored and 
doses can be calculated and prepared. 

1. A single hot lab shall be permitted to serve multiple scanners and nuclear medicine 
modalities. 

2. The hot lab shall be shielded in compliance with Section 1224.34.1.1. 

3. A source storage area. a dose area. and a storage area for svringe shields shall be 
provided. 

1224.34.3 Radiotherapy service space. 
1224.34.3.1 Radiation therapy space. If radiation therapy is provided, the following shall be 
accommodated: 

5. Direct access to OF space provided for radiation measurement and calibration equipment, 
including a calibration constancy instrument and access to a secondary standard dose 
meter. 

5.3 Direct access to OF space provided for brachytherapy equipment which shall meet the 
requirements of Chapter 31 C and the California Radiation Control Regulations, 
California Code of Regulations, Title 17, Division 1, Chapter 5, Subchapter 4. 

1224.34.3.3 Room sizes. Rooms shall be sized as follows: 

1. Cobalt rooms and linear accelerators shall be .sized in accordance with equipment 
requirements and shall accommodate a gurney for litter borne patients. Layout shall 
provide for preventing the escape of radioactive particles. Openings into the room, 
including doors, ductwork, vents and electrical raceways and conduits, shall be baffled to 
prevent direct exposure to other areas of the facility. 

2. Simulator, accelerator and cobalt rooms shall be sized to accommodate the equipment 
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with patient access on a gurney, medical staff access to the equipment and patient, and 
service access. 

3. Where a table is used. the room shall be sized to provide a minimum clearance of 4 feet 
(1218 mm) on three sides of the table to facilitate bed transfer and provide access to the 
patient. The door swing shall not encroach on the equipment space. patient circulation 
space. or transfer space. 

4. Minimum room size shall be 260 square feet (24.15 m2
) for the simulator room; 680 

s~uare feet (63.17 m2J. including the maze. for accelerator rooms: 200 square feet (18.58 
m ) for brachvtherapv rooms; and 450 square feet ( 41. 81 m2J for cobalt rooms. 

1224.34.3.4 General support area. 

1. A gurney hold area ... 

2. Exam or treatment room ... 
Exceptions: 
1 . 

. 2. 

3. . Darkroom is optional. ff provided, shall be con'leniont readily accessible to the treatment 
room(s). 

4. Patient gowning ... 

5. Film files area ... 

1224.34.5 Additional support areas for cobalt room. 

1224.34.5.1 Hot lab. Hot lab. A hot lab shall be provided in accordance with 
Section1224.34.2.14. 

1224.34.6 H.igh dose rate brachytherapy room. Radiosurgerv suite. If radiosurgery (gamma 
knifelcyber knife) is provided. the following shall be provided: 

1224.34.6.1 General. The radiosurgery suite shall be located near the imaging services suite to 
facilitate image acquisition prior to radiosumerv treatment. Location of gamma knife or cyber knife 
treatment rooms.in a radiation therapy suite shall be permitted. 

1224.34.6.2 Radiosurgerv treatment rooms. Radiosumetv (gamma knife/cyber knife) treatment 
rooms shall provide a minimum clearance of 4 feet (1218 mm> shall be provided on all sides of the 
treatment table/chair. The door shall not encroach on the equipment or on patient circulation or 
transfer space. A handwashing station shall be provided in each radiosumery treatment room. 

1224.34. 6.3 Pre-procedure/recoverv accommodations. If provided. pre-procedurelrecoverv 
patient care stations shall meet the following requirements: 

1. Pre-procedure and recovery area(s) shall be immediately accessible to procedure rooms 
and separate from corridors. The pre-procedure and recovery patient area or room shall 
be arranged to permit visual observation of the patient by staff before and after the 
procedure. Bays, cubicles. or single-bed rooms shall be permitted to serve as patient 
care stations. 

2. Area. Where open bays are used. each patient care station shall have a minimum clear 
floor area of 80 square feet (7.43 m2J. 

3. Clearances. Each bay or cubicle shall have a minimum clearance of 3 feet (914 mm) 
between walls or partitions and the sides and foot of gurneys or patient beds. Each bay 
shall have a minimum clearance of 4 feet (1218 mm) between sides of gurneys or patient 
beds. 

4. Patient privacy. Provisions such as cubicle curtains shall be provided for patient privacy. 
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5. Handwashing station. A handwashing station shall be provided.within the 
pre-procedure/recovery area. 

1224.34.6.4 Support areas for radiosurgerv treatment rooms. The following shall be provided: 

1. Space for sterilization of head-frames. 

2. Area for target planning. 

3. Medication station. 

4. · Nourishment area. 

5. Head-frame storage . 

. 6.. Toilet room(s) for patients, staff and the public. 

7. Area for sedation of pediatric patients. 

1224.36 RENAL DIALYSIS SERVICE SPACE (ACUTE AND CHRONIC) 

1224.36.2.4 Handwashing stations fixtures. Handwashing stations .S§.hall be leoated 
oon'lenient directly accessible to the nurses' station and to patient treatment areas. There shall 
be at least one hHandwashing stations~ shall serv§.infl no more than four patient stations. 
These shall be uniformly distributed to provide equal access from each patient station. 

1224.36.2.14 Housekeeping room. Provide adjaoent a housekeeping room that is immediately 
accessible to,. and for the exclusive use of... the unit. 

1224.39 OUTPATIENT SERVICE SPACE. 

1224.39.2 Outpatient surgery . ... 

2. Preoperative patient holding shall be provided in accordance with Section 1224.16.21224.15.2. 

1224.39.3 Gastrointestinal endoscopy . ... 

1224.39.3.1.2 Handwashing station fixttHe. A separate dedicated handwashing station 
with hands-free controls shall be a•1aHable provided in the procedure room.· 

1224.39.3.3 Pre-operative patient holding. A pre-operative patient holding area shall be 
provided in accordance with Section 1224.16.21224.15.2. 

1224.39.3.4 Post-anesthesia recovery area. A post-anesthesia recovery area shall meet the 
requirements of Section 1224.16.3. 

1224.39.4 CANCER TREATMENT/INFUSION THERAPY SERVICE SPACE. 

1224.39.4.2.4 Handwashing stations fixtures. Handwashing stations .&§.hall be leoated 
oon'IDnient directly accessible to the nurses' station and patient treatment areas. There shall 
be at least one handwashing station ~ to serv§.infl no more than four patient stations. 
These shall be uniformly distributed to provide equal access from each patient station. 

1224.39.4.2.11 Housekeeping room. Provide a housekeeping room that is immediately 
accessible Adjaoont to and for the exclusive use of the unit. 

1224.39.4.3.1 Staff lounge, lockers and toilet§;(&). Space shall be available for male and 
female personnel for staff clothing change area and lounge. The areas shall contain lockers, 
toilet§fs}, and handwashing stations fixt1:1res. · 
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1224.39.5 HYPERBARIC THERAPY SERVICE SPACE. 

1224.39.5.1 General. If provided. clinical hyperbaric oxygen therapy service space shall meet the 
requirements of the "Hvperbaric Facilities" chapter in NFPA 99: Health Care Facilities Code and shall 
comply with the following: 

1244.39.5.2 Hvperbaric chambers. 

1224.39.5.2.1 Class A chamber (multi-place facilities). 
1. Clearances. There shall be a minimum clearance of 3 feet (914 mmJ around the 

chamber. The area in front of the chamber entry designed for gurnev or bed access shall 
have a minimum clearance of 8 feet (2438 mm) for gumev or bed approach The area in 
front of the chamber entry designed for ambulatory or wheelchair access only shall have a 
minimum clearance of 5 feet (1524 mm) for wheelchair approach. 

2. Entries. Chamber entries shall be provided with access ramps that are flush with the 
chamber entrv doorwav. Chamber entries not designed for gurney/bed access shall be a 
minimum of 3 feet (914 mm). 

1224.39.5.2.2 Class B chamber. (mono-place facilities) 
1. Clearances. There shall be a minimum clearance of 3 feet (914 mm) around the 

chamber. A minimum clearance of 44 inches (1118 mm) shall be provided between the 
control sides of two chambers. The area in front of the chamber entrv shall be designed for 
gurnev or bed access with a minimum clearance of 8 feet (2438 mm) for gurney or bed 
approach. 

2. Oxygen. An oxvqen service valve shall be provided for each chamber. 

1224.39.5.3 Pre-procedure patient holding area(s). In facilities with a Class A hyperbaric chamber 
or with three or more Class B chambers. a pre-procedure/patient holding area shall be provided to 
accommodate patients on gurneys or beds and sitting space for ambulatory patients. The area shall 
permit visual observation of the patient by nursing staff and be located out of traffic flow. Each gurney 
station shall be a minimum clear floor area of 80 square feet 0.43 m2J and shall have a minimum · 
clearance of 3 feet (914 mm) on the sides of the gurneys and the foot of the gurney. There shall be 
provisions for privacv such as cubicle curtains. 

1224.39.5.4 Medical gas station outlets. Refer to Table 1224.4.6.1 Station Outlets for Oxygen. 
Vacuum (Suction) and Medical Air. · 

1224.39.5.5 Support areas for the hyperbaric suite. 

1224.39.5.5.1 Reception/control desk. An administrative center/nurse station shall be provided 
within the hvperbaric suite. 

1224.39.5.5.2 Examination/treatment room(sJ. Room(s) for individual consultation and treatment 
shall be provided and meet the requirements of Section 1224.4.4.1. 

1224.39.5.5.3 Clean linen storage. A clean linen storage area shall be provided This maybe 
within the clean utilitv room. a separate closet or an approved distribution system. If a closed cart 
svstem is used. storage may be in an alcove. It must be out of the path of normal traffic and under 
staff control. · 

1224.39.5;5.4 Clean supply room. A clean supply room shall be provided and meet the 
requirements of Section 1224.4. 4. 6. 1. This room may be omitted if the suite is served by a cart 
system. 

1224.39.5.5.5 Gas cylinder room. The gas cylinder room shall provide space to house eight (H) 
cylinders and two gas manifolds. consisting of at least two (H) cv/inders on each manifold. 
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1224.39.5.5.6 Gurnev and wheelchair storage. Space for gurney and wheelchair storage shall be 
provided. 

1224.39.5.5.7 Housekeeping room. A housekeeping room shall be provided and shall be 
immediately accessible to the hvperbaric suite. 

1224.39.5.5.8 Compressor room. A compressor room shall be provided to house the chamber 
compressors, accumulator tanks and fire suppression system. · 

1224.39.5.6 Support areas for staff. Toilet rooms with a handwashing stations shall be immediatelv 
accessible to the hyperbaric suite for staff use. 

1224.39.5.7 Support areas for patients. 

1224.39.5.7.1 Patient waiting area. The patient waiting area shall be provided and meet the 
requirements of Section 1224.39.1. 

1224.39.5.7.2 Patient changing areas. Changing area(s) for outpatients shall be provided for 
patient clothing and for securing valuables. 

1224.39.5.7.3 Patient toilet room. A patient toilet room with a handwashing station shall be 
directly accessible to the hyperbaric suite. 

NOTATION: 
Authority: Health and Safety Code Sections 1226, 1275, 18928, 18949.3, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Sect!on 129850 

SECTION 1225 [0SHPD 2] 
SKILLED NURSING AND INTERMEDIATE-CARE FACILITIES 

Relocate. and amend Section 3424to. Section 1225.2.1. 

1225.2. Application. New buildings and additions ... 

.3424..1-1225.2.1. Services/systems and utilities. Services/systems and utilities that are necessary to 
the operation of a skilled nursing facility or intermediate care facility shall meet the requirements of this 
section. Examples of services/systems and utilities include but are not limited to normal power; emergency 
power; nurse call; fire alarm; communication and data systems; space-heating systems; process load 
systems; cooling systems; domestic hot and cold water systems; means of egress systems; fire
suppression systems; building drain and sewer systems; and medical gas systems that support licensed 
services. 

sXGeption: Remodel projeots that fJSe available existing serlioes/systoms and 1:1tftltfes are exempted from 
the roqukuments of this seotien. The enforoing agenoy may exempt minor addition, minor alteration, and 
minor remodel projeots and projeots to l;fpgrade &xisting serlfoeslsystoms and l;ffflitles from the 
reql:Jirements of this section. 

3424.1.1 Ser1ioes/systoms and l;ff.\lities f-0:= skilled nl;frslng faoi!ftfes and fntormedfato oare faol#ties. 

3424.1.1.11225.2.1.1. New buildings" am:l-additions. alterations and remodels. 
Services/systems and utilities for new buildings,_and additions. alterations and remodels shall flfJt 
only originate in,_fJF pass through or under nonoonformlng structures. The strnotEJres mfJSt be which 
are under the jurisdiction of the Office of Statewide Health Planning and Development (OSHPDl. 
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E:xseptioR: As an alternate to th.is sootion, s.'<!Hed nursing and intorFRedfate oaro faoi.'ities may meet 
the requirements in Sootion 3416.A. { 1.1 for hospitalbuildings. 

3424.1.1.2 AlteratioRs aRd remodels. SoNfoosl8ystoms and ut#itios for a!-teratlons or .i:emode.'s of 
ox.istlng bEJildings may pass thmugh nonoonforming str1:1otures pro•lided that tho struoturo .is under 
tho}urisdiotion of OSl=IPD, and tho new ser1.iees!systoms and (;}ff!ities passing through the S/;/fklf.ngs 
are an oho.cod and braoed for seismf o foroes fn aooordanee with these regf;Jlations for new bwkJings 
and are free of ac:Plerse se!smio intoraotions oa{;[sed by potonf.ial fa.iffJre of 0•1erhead or adjaoent 
components. · 

3424.2 1225.2.2 Means of egress for single-story wood frame or light-steel frame skilled nursing 
facilities and intermediate care facilities. Means of egress for single-story wood frame or light-steel 
frame skilled nursing facilities and intermediate care facilities shall oomply with the requirements of 
Seotfons 3424.2.1 and 3424.2.2. 3424.2.2 .. 4uisdletioR. Means of eg.i:ess for skilled nl:lfSf.ng faoi!itfes and 
lntermediate oa.i:e faollfties shall only pass through buildings that are under the jurisdiction of the Office of 
Statewide Health Planning and Development (OSHPD). 

3424.2.1 Nell't faci.'ities or additioRs to existiRg faeilities. Means of ogress for new sk#!-0d n{;[rsing · 
faoHities o;r interFRediate oare faoiHties, or additions to existing sklil-Od nf;Jtsing faoillties or 
intermediate oa.i:e faoilities shall only pass thmugh oonforming buildings. 

lixGeptioR: As an altomato, the nursing faoilities and intermediate oaro faoHitles may moot the 
egress requkemonts ln Seotfons 3417.A.1.1.1.1 thre/;/f}h 3417/'..1.1.1.5 for hospital buffdings. 

1225.4 COMMON ELEMENTS. 

1225.4.2.2.5 Ice-making facilities. Ice-making facilities may be located in the food 
preparation area or in a separate room. They shall be easily cleanable and oonvenlent 
immediately accessible to the dietary function. 

1225.4.2.2.6 Assembly and distribution. A patient tray assembly area shall be provided 
and .shall be !ooated witflln olose prox!mlty immediately accessible to the food preparation and 
distribution areas. 

1225.4.2.2. 7 Ware-washing facilities . ... 

3. Con•1-0nfent hJ:i.andwashing stations shall be provided in the ware-washing space. 

1225.4.2.2.11 Toilet rooms. Toilet rooms shall be provided for the exclusive use of the 
dietary staff. They shall not open directly into the food preparation areas, but shall be readily 
accessible in o!-0so proximity. 

1225.4.5.2.5 Location. All storage spaces shall be direot!y readily accessible on the slte of 
in the licensed facility. 

1225.5 SKILLED NURSING UNIT MODELS . 

. 1225.5.1 MEDICAL MODEL. 

1225.5.1.1 General construction. 

1225.5.1.2 NURSING SERVICE SPACE. 

1225.5.1.2.1 Patient bedrooms. . .. 

1225.5.1.2.2 Bed clearance. The dimensions and arrangement shall be such 
that there is A,g minimum distance of 3 feet (914 mm) shall be provided between 
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the sides and foot of the beds and anv wall or anv other fixed obstruction. In 
multiple-bed rooins, in addition to the above, a minimum clearance of 3 feet (914 
mm) shall be provided between beds and a clearance of 4 feet (1219 mm) shall 
be available at betV.ieen the foot of each beds and wat/8 or fixed ob:jeot$ to permit 
the passage of equipment and beds .. ln m1:11ti patient rooms, and 3 feet (914 mm) 
in sing!f3 patlent rooms. 

1225.5.2 HOUSEHOLD MODEL 

NOTATION: 

1225.5.2.6.3 Staff toilet room§.. Staff toilet room§. shall be provided oon•10niently located 
readily accessible to each resident unit. 

Authority: Health and Safety Code Sections 1275, 18928, 18949.3and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

1226.4 General construction .... 

SECTION 1226 [OSHPD 3] 
CLINICS 

1226.4.9.3 Waste holding room. 

The waste holding room shall comply with the following: 
1. The waste holding room shall be a minimum of .. . 
2. The waste holding room shall have 100 percent .. . 
3. All finishes in the waste holding room ... 
4. The waste holding room shall ha•10 oon•10nfent be immediately accessible to an exterior 

door. 

1226.4.13.1 Administrative center(s) or nurse stations(s). This area shall have space for 
counters and storage and shall have oonvon.ient direct access to £! handwashing station fixtt:Jres 
(refer to Section 1224.3 for definition of handwashing station .fix:.Wfe). It may be combined with or 
include centers for reception, cha/ting and communication. 

1226.4.13.2.1 Medicine preparation room or area. . .. 

4. GonllfJnifJnt Immediate access to handwashing station .fWE:lfe. 

1226.4.13.2.2 Self-contained medicine-dispensing unit. When provided, the location of a 
self-contained medicine-dispensing unit shall be permitted in the clean workroom or at the 
administrative center or nurses' station, provided there is adequate security for medications 
and adequate lighting to easily identify drugs. ConVfJnlent Immediate access to.§. 
handwashing station .fWl:lfe shall be provided. 

1226.4.17.2 Storage for employees. Provide storage for staff personal effects with locking 
drawers or cabinets (may be individual desks or cabinets). Such storage shall be oomienff:Jnt 
readily accessible to individual workstations and shall be staff controlled. 

1226.5 OUTPATIENT CLINICAL SERVICES OF A HOSPITAL. 
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1226.5.5.1.2 Outpatient change area. A separate space shall be provided where outpatients 
change from street clothing. This shall include provisions for clothing storage, space for clothing 
change and gowning area. Dressing rooms shall be pro•1kied oon'lenfent readily accessible to the 
imaging rooms. · 

1226.5.6 X-ray examination services . ... 

3. Fluoroscopy room, when provided, shall have a toilet room adjo.in.ing directly accessible to the 
eaeh fluoroscopy room;. This toilet room is in addition to -etRel=-common patient toilet room 
facilities located adjaoent to or in the immedfate •1io!Rity in the radiological/imaging service 
space. 

HYPERBARIC THERAPY 

1226.5.14 Hvperbaric therapy service space. When provided, hyperbaric therapy service space shall 
comply with Section 1224.39.5 and the provisions of this section: 

1226.5.14.1 General. Refer to Section 1224.39.5.1. 

1226.5.14.2 Hyperbaric chambers. Refer to Section 1224.39.5.2. 

1226.5.14.3 Pre-procedure patient holding area(s). Refer to Section 1224.39.5.3. 

1226.5.14.4 Medical gas station outlets. Refer to Section 1224.39.5.4. 

1226.5.14.5 Support areas for the hyperbaric suite. 

1226.5.14.5.1 Reception/control desk. Refer to Section 1224.39.5.5.1. 

1226.5.14.5.2 Examination/treatment room(s). Refer to Section 1224.39.5.5.2. 

1226.5.14.5.3 Clean linen storage. Refer to Section 1224.39.5.5.3. 

1226.5.14.5.4 Clean supply room. Refer to Section 1224.39.5.5.4. 

1226.5.14.5.5 Gas cylinder room. Refer to Section 1224.39.5.5.5 

1226.5.14.5.6 Gurney and wheelchair storage. Refer to Section 1224.39.5.5.6. 

1226.5.14.5.7 Housekeeping room. Refer to Section 1224.39.5.5. 7. 
1226.5.14.5.8 Compressorroom. Refer to Section 1224.39.5.5.8. 

1226.5.14.6 Support areas for staff. Refer to Section 1224. 39. 5. 6. 

1226.5.14.7 Support areas for patients. 

1226.5.14.7.1 Patient waiting area. Refer to Section 1224.39.5. 7.1. 

12265.14.7.2 Patient changing area. Refer to Section 1224.39.5.7.2. 

1226.5.14.7.3 Patient toilet room. Refer to Section 1224.39.5. 7.3. 

PRIMARY CARE CLINICS 

1226.6 PRIMARY CARE CLINICS. Primary care·cfinics and outpatient clinical services of a hospital 
providing services equivalent to a primary care clinic shall comply with Sections 1226.4.3 through 
1226.4.8 and-the provisions of this section. 

1226.6.1 Examination and treatment areas. 

1226.6.1.1 Examination room(s). Refer to Section 1224.4.4.1. 

1226.6.1.2 Treatment room(s). Treatment room(s) for minor procedures (e.g. surgical 
procedures, casting), if provided, shall have a minimum area of 120 square feet (11.15 m2

), the 
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least dimension of which shall be a minimum of 1 O feet (3048 mm), excluding such spaces such 
as vestibules and work counters, and shall meet the requirements in Section 1224.4.4. 1. 

1226.6.1.3 Dental examination and treatment areas. When provided, the examination and 
treatment space shall be permitted to be a room or a patient care station in an open treatment 

1226.6.1.3.1 Area. The treatmf}nt space shall have a minimum clear floor area of 80 
square feet (7. 4 m2

). This space is required for each station in an open operatorv or 
treatment area. A minimum of 3 feet (915 mm) clearance shall be provided along the full 
length of one side of the chair. the head of the chair. and between the cuspidor and the 
head of the chair on the other side for assisting dental staff. 

1226.6.1.3.2 Pediatric patients. At least one private consultation/treatment room shall 
be provided when pediatric patients are treated in a facilitv. 

1226.6.1.3.3 Handwashinq. Each treatment room shall include a handwashing station. 
If treatment is provided at stations in an open operatorv. a handwashing station may be · 
permitted to serve two treatment stations. 

1226.6.1.3.4 Imaging. If provided, space for a dental panographic x-ray system and 
printer shall also comply with shielding requirements in Section 1226.5.5.2 and alcove 
requirements in Section 1224. 18. 1. 1. · 

1226.6.1.4 Oral surqerv. · When provided. treatment areas for procedures for which general 
anesthesia is used. shall comply with the requirements in Section 1226,_§:. 

1226.6.2 Support areas for examination rooms. 

1226.6.2.1 Administrative center or nurse station. Refer to Section 1226.4. 13.1. 

1226.6.2.2 Medication station. Refer to Section 1226.4.13.2. 

1226.6.2.3 Clean utility room. Refer to Section 1226.4.13.3. 

1226.6.2.4 Soiled workroom or soiled linen holding. Refer to Section 1226.4. 13.4. 

1226. 6.2.5 Consultation room. Dental facilities must provide a consultation room for private 
conferences with patients. 

1226. 6.2. 6 Sterilization facilities. If sterile processing and/or high level disinfection is provided, 
the sterile processing room shall consist of a decontamination area and a clean work area. The 
sterile processing/high level disinfection room shall be designed to provide one-way flow of 
contaminated materials/instruments to the sterilizer/high level disinfection equipment. Sterile/high 
level disinfected instruments should be distributed from the area in such a manner that processed 
items do not pass through the decontamination area. 

1226.6.2.6.1 Decontamination area. The decontamination area shall be equipped with the 
following: 
1. Countertop. separated from clean countertop by 4 feet minimum distance. 
2. Handwashing stiltion separate from the instrument washing sink. 
3. Sink for washing instruments. To avoid splash. the decontamination sink shall be 

separated from the clean work area by either a 4-foot distance from the edge of the sink 
or a separating wall or screen. if a screen is used. it shall extend a minimum of 4 feet 
(1220 mm) above the sink rim. 

4. Storage for supplies. 

1226.6.2.6.2 Clean work area. The clean work area shall be equipped with the following: 
1. Countertop. separated from decontamination countertop by 4 feet minimum distance. 

Final Express Terms 
Title 24, Part 2, Volume 1 
OSHPD 02/15 -- 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

10/27/15 
34 of36 



2. Sterilizer/high level disinfection equipment. as required for the services provided. 
3. Handwashing station; may share with decontamination area handwashing station. 
4. Built-in storage for supplies. 

1226.6.2.7 Laboratory. Facilities for laboratoN services shall be provided in dental facilities or 
through a contract arrangement with a laboratory service. 

1226.6.3 Support areas for patients. 

SURGICAL CLINICS 

1226.8 SURGICAL CLINICS . ... 

1226.8.1 Outpatient surgical service space. 

1226.8.1.1 Operating room(s). Refer to Section 1224.39.2, Item 1. 

1226.8.1 !2 Preoperati•,re patieRt he/ding Perioperative services. Provide preoperative patient 
holding and post-anesthesia recovery area. Refer to Section 1224.15.21224. 16. 

1226.B.1.3 P-ost aResthesia reeevery area. Refer to Section 1224.16. 

1226.9 CHRONIC DIALYSIS CLINICS . ... 

1226.9.2.1.1 Handwashing stations fixtures. Handwashing stations fixwre(s) shall be 
leoated oonvenlent directly accessible to the administrative center or nurses' station and to 
patient treatment areas. Thero shaH be at least ooe hH.andwashing :fBffiH:e stations may 
servft!Rg no more than four patient stations. These shall be uniformly distributed to provide 
equal access from each patient station. Refer to Section 1224.3 for the definition of a 
handwashing station~-

1226.9.2.5 Housekeeping room. Provide a housekeeping room that is immediately accessible 
adjaoont to, and for the exclusive use of, the unit. i-R addition, In addition, tihis room shall be 
have a minimum floor area of 15 square feet (1.4 m2J and shall include the following: ... 

1226.10 REHABILITATION CLINICS .... 

1666.10.3 Public and administrative. 

1226.10.3.1.3 Toilet§.fs}. Refer to Section 1224.4.51224.4.4.5. 

1226.10.3.1.4 Drinkfng fountain. Refer to Section 1224.4.51224.4.4.5. 

1226.10.3.1.5 Telephone. Refer to Section 1224.4.5 1224. 4.4.5. 

1226.11 ALTERNATIVE BIRTHING CLINICS .... 

1226.11.2.6 Clean-up room. Each birthing room shall have immediate access to a clean-up 
room with a handwashing station MIJFe and work space which is separate from any sterilizing facilities. 
The clean-up room shall provide 24 square feet (2.23 m2

) per birthing room,. up to eight rooms, with no 
dimension less than 6 feet (1829 mm). 

NOTATION: 
Authority: Health and Safety Code Sections 1226, 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 
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CHAPTER 13 
ENERGY EFFICIENCY 

Entire Chapter not adopted for OSHPD 1, 2, 3, & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1226, 1275, 18928, 129790 and 129850; Government 11152.5 
·Reference: Health and Safety Code Section 129850 

CHAPTER14 
EXTERIOR WALLS 

Adopt entire 2015 International Building Code (IBC) Chapter and carry forward existing amendments of 
the 2013 California Building Code (CBC) for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 

CHAPTER 15 
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

Adopt entire 2015 International Building Code (IBC) Chapter and carry forward existing amendments of 
the 2013 California Building Code (CBC) for OSHPD 1, 2 & 4. 

NOTATION: 
Authority: Health and Safety Code Sections 1275, 18928, 129790 and 129850; Government 11152.5 
Reference: Health and Safety Code Section 129850 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

OFFICE OF STATEWIDE HEALTH PLANNING AND DEVELOPMENT {OSHPD} 
REGARDING PROPOSED CHANGES TO 

THE CALIFORNIA BUILDING CODE 
CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2, VOLUMES 1 & 2 

The Office of Statewide Health Planning and Development (OSHPD) proposes to adopt the 2015 
edition of the International Building Code (IBC 201.5) of International Code Council for codification and 
effectiveness in the 2016 edition of the California Building Code as presented on- the following pages, 
including any necessary amendments. OSHPD further proposes to: 

• Adopt new building standards that are not addressed by the 2015 model code proposed for 
adoption. 

• Adopt new necessary amendments to the 2015 model code proposed for adoption. 
• Relocate existing adopted and necessary amendments of the current model code into the format 

of the 2015 model code proposed for adoption. Thes~ amendments with editorial changes only 
are outside the rulemaking and are riot slib.ject t6" public comments. All amendments shown 
highlighted are existing and are not part of the rulemaking. 

LEGEND FOR EXPRESS TERMS 
1. Model code text: All International Building Code (IBC) text is shown in regular/italics type 

face. · 
2. Existing California amendments: All such language appears in italics. 
3. Code language being modified: All such language appears in italics and underlined. 
4. Repealed text: Repeal of 2015 I BC language appears in strikeout. 
5. Existing deletion: -IBC model code language that was deleted in the previous Code Adoption 

Cycles is shown for clarity only. This language appears in strikeout aAd highlight. 
6. Existing amendments in 2013 CBC, Chapter 19A: Existing amendments in Sections 1903A 

through 1905A of the 2013 CBC which are underlined and italicized appear in underline. italics 
and highlight. Deletion of existing amendments in Sections 1903A through 1905A appears in 
ita#os. strikeout. and underline. 

7. Instructions: Texts which are instructions only that. are not amendments and will not be 
printed appears in llJj §lll. 

Note: 
Following each chapter of the proposed regulations is a notation that cites specific statute(s) that 
authorizes the adoption of these regulations and statute that allows for regulations to clarify the 
subject matter being implemented, interpreted or made specific by the authority statute(s). 
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2016 CALIFORNIA BUILDING CODE 

CHAPTER 1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION 1.1 
GENERAL 

I.I.I Title. These regulations shall be known as the California Building Code, may be cited as such and 
will be referred to herein as "this code." The California Building Code is Part 2 of twelve parts of the 
official compilation and publication of the adoption, amendment and repeal of building regulations to 
the California Code of Regulations, Title 24, also referred to as the California Buildin·g Standards 
Code. This part incorporates by adoption the -2{).:f..2 2015 International Building Code of the 
International Code Council with necessary California amendments. 

SECTION 1.10 
OFFICE OF STATEWIDE HEALTH 
PLANNING AND DEVELOPMENT 

1.10.1 OSHPD 1. Specific scope of application of the agency responsible for enforcement, 
enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

1.10.1.2 Applicable building standards. California Building Standards Code, Title 24, Parts 2, 3, 4, 
5, .§.,, 9and11. · 
The provisions of Title 24, Part 2, as adopted and amended by OSHPD, shall apply to the applications 
listed in Section 1. 10. 1. 
OSHPD 1 adopts the following building standards in Title 24, Part 2: 
Chapters 2 through 10, 12, 14, 15, 16A, 17A, 1BA, 19A, 20,.21A, 22A, 23, 24, 25, 26, 30, 31, 32, 33, 
34A, 35, Appendix J and Appendix L. 

1.10.2 OSHPD 2. Specific scope of application of the agency responsible for enforcement, 
enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

1.10.2.2 Applicable building standards. California Building Standards Code, Title 24, Parts 2, 3, 4, 
5,§,,9. 10and11. · 
The provisions of Title 24, Part 2, as adopted and amended by OSHPD, shall apply to the applications 
listed in Section 1.10.2. · 
OSHPD 2 adopts the following building standards in Title 24, Part 2: 
Chapters 2 through 10, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 30, 31, 32, 3:3;-M, and 
35.:. , Appendices J and L. 

1.10.3 OSHPD 3. Specific scope of application of the agency responsible for enforcement, 
enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

1.10.3.2 Applicable building standards. California Building Standards Code, Title 24, Parts 2, 3, 4, 
5, 6, 9, 10 and 11. 
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The provisions of Title 24, Part 2, as adopted and amended by OSHPD, shall apply to the applications 
listed in Section 1.10.3. 
OSHPD 3 adopts the following building standards in Title 24, Part 2: 
Chapter 12. 

1.10.4 OSH PD 4. Specific scope of application of the agency responsible for enforcement, 
enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

1.10.4.2 Applicable building standards. California Building Standards Code, Title 24, Parts 2, 3, 4, 
5,§,_9, 10and11. · 
The provisions of Title 24, Part 2, as adopted and amended by OSHPD, shall apply to the applications 
listed in Section 1. 10. 4. 
OSHPD 4 adopts the following building standards in Title 24, Part 2: 
Chapters 2 through 10, 12, 14, 15, 16A, 17A, 18A, 19A, 20, 21A, 22A, 23, 24, 25, 26, 30, 31, 32, 33, 
-344; 35 and Appendices J and Appendix L. 

DIVISION II 
SECTION 101 

GENERAL 

[A] 101.1 Title. These regulations shall be known as the California Building Code of the State of 
California, hereinafter referred to as "this code." 

[A] 101.4.7 Existing buildings. The provisions of the lntomationa! California Existing Building Code 
shall apply to all matters governing the repairs, alterations, change of occupancy, additions and 
relocation of existing buildings. 

{OSHPD 11 The provisions of the Chapter 34A of this code shall applv to all matters governing the 
repairs. alterations. change of occupancy, additions. and relocation of existing structures and portions 
thereof under OSHPD jurisdiction. All references to the International/California Existing Building Code 
shall be replaced by equivalent provisions in Chapter 34A. 

!OSHPD 2 & 41 The provisions of the California Existing Building Code. Chapter 4 the "Prescriptive 
Compliance Method" shall apply to all matters governing the repairs. alterations. change of occupancy. 
additions. and relocation of existing structures and portions thereof under OSHPD jurisdiction. 

Exception: Performance objectives for incidental and minor additions and alterations of 
nonconforming buildings shall be permitted to be in accordance with the California Existing 
Building Code Table 301.1.4.2. 

SECTION 102 
APPLICABILITY 

(A] 102.1 General. Where there is a conflict between a general requirement and a specific 
requirement, the specific requirement shall be applicable. Where, in any specific case, different 
sections of this code specify different materials, methods of construction or other requirements, the 
most restrictive shall govern. 

[Al 102.4 Referenced codes and standards. The codes and standards referenced in this code shall 
be considered part of the requirements of this code to the prescribed extent of each such reference 
and as further regulated in Sections 102.4.1 and 102.4 .2 through 102.4.4. 
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102.4.3 Code References. {OSHPD 1, 2, 3 & 4] All reference to International Codes or other 
similar codes in referenced standards shall be replaced by equivalent provisions in the California 
Building Standard Codes. 

102.4.4 Reference in Standards. [OSHPD 1, 2, 3 & 4} All references listed in reference 
standards shall be replaced by referenced standards listed in Chapter 35 of this code, where 
applicable, and shall include all amendments to the reference standards in this code. 

SECTION 104 
DUTIES AND POWERS OF BUILDING OFFICIAL 

[A] 104.1 General. The building official is hereby authorized and directed to enforce the provisions of 
this code. The building official shall have the authority to render interpretations of this code and to 
adopt policies and procedures in order to clarify the application of its provisions. Such interpretations, 
policies and procedures shall be in compliance with the intent and purpose of this code. Such policies 
and procedures shall not have the effect of waiving requirements specifically provided for in this code. 

[A] 104.11 Alternative materials, design and methods of construction and equipment. The 
provisions of this code are not intended to prevent the installation of any material or to prohibit any 
design or method of construction not specifical!Y prescribed by this code, provided that any such 
alternative has been approved. An alternative material, design or method of construction shall be 
approved where the building official finds that the proposed design is satisfactory and complies with 
the intent of the provisions of this code, and that the material, method or work offered is, for the 
purpose intended, not less tha.n the equivalent of that prescribed in this code in quality, strength, 
effectiveness, fire resistance, durability an9 safety. Where the alternative materials, design or methods 
of construction is not approved, the building official shall provide in writing, stating the reasons why the 
alternative was not approved. [OSHPD 1, 2.& 4] Alternative system shall satisfy ASCE 7 Section 1.3, 
unless more restrictilie requirements are established by this code for an equivalent system. 
[OSHPD 1, 2 & 4} Alternative systems shall also satisfy the California Administrative Code, Section 7-
104. 

104.11.3 Peer review. [OSHPD 1 & 4] When peer review is required, it shall be performed 
pursuant to Section 3414A. ' 

104.11.4 Earthquake monitoring instruments. [OSHPD 1 & 4} The enforcement agency may 
require earthquake monitoring instruments for any building that receives approval of an alternative 
system for the Lateral Force Resisting System (LFRS). There shall be a sufficient number of 
instruments to characterize the response of the building during an earthquake and shall include at 
least one tri-axial free field instrument or equivalent. A proposal for instrumentation and 
equipment specifications shall be forwarded to the enforcement agency for review and approval. 

The instruments shall be interconnected for common start and common timing. Each instrument 
shall be located so that access is maintained at all times and is unobstructed by room contents. A 
sign stating "MAINTAIN CLEAR ACCESS TO THIS INSTRUMENT" shall be posted in a . 
conspicuous location. 

The Owner of the building shall be responsible .for the implementation of the instrumentation 
program. Maintenance of the instrumentation and removal/processing of the records shall be the 
responsibility of the enforcement agency or its designated agent. 
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SECTION 105 
PERMITS 

[A] 105.1 Required. Any owner or owner's authorized agent who intends to construct, enlarge, alter, 
repair, move, demolish or change the occupancy of a building or structure, or to erect, install, enlarge; 
alter, repair, remove, convert or replace any electrical, gas, mechanical or plumbing system, the 
installation of which is regulated by this code, or to cause any such work to be performed, -shall first 
make application to the building official and obtain the required permit. 

[A] 105.3.2 Time limitation of application. An application for a permit for any proposed work 
shall be deemed to have been abandoned 180 days after the date of filing, unless such application 
has been pursued in good faith or a permit has been issued; except that the building official is 
authorized to grant one or more extensions of time for additional periods not exceeding 90 days 
each. The extension shall be requested in writing and justifiable cause demonstrated. [OSHPD 1, 
2, & 4] Time limitation shall be in accordance with the California Administrative Code, Chapter 7, 
Section 7-129. 

SECTION 106 
FLOOR AND ROOF DESIGN LOADS 

[A] 106.1 Live loads posted. In commercial. institutional or industrial buildings,. for each floor or 
portion thereof designed for live loads exceeding 50 psf (2.40 kN/m2

), such design live loads shall be 
conspicuously posted by the owner or owner's authorized c;igent in that part of each story in which 
they apply, using durable signs. It shall be unlawful to remove or deface such notices. 

106.1.1 Snow Load Posting. [OSHPD 1, 2, & 4] Snow loads used in design shall be posted as 
for live loads. 

106.1.2 Load Posting Responsibility. {OSH,OD 1, 2, & 4] The owner or gov.ern.ing board sha}I be 
respo;nsible for keeping the actual load below the at!owable lirnits. 

[A] 106.2 Issuance of certificate of occupancy, A certificate of occupancy required by Section 111 
shall not be issued until the floor load signs, required by Section 106.1, have been installed. 

[A] 106.3 Restrictions on loading. It shall be unlawful to place, or cause or permit to be placed, on 
any floor or roof of a building, structure or portion thereof, a load greater than is permitted by this code. 

SECTION 107 
SUBMITTAL DOCUMENTS 

[A] 107.1 General. Submittal documents consisting of construction documents, statement of special 
inspections, geotechnical report and other data shall be submitted in two or more sets with each 
permit application. The construction documents shall be prepared by a registered design professional 
where required by the statutes of the jurisdiction in which the project is to be constructed. Where 
special conditions exist, the building official is authorized to require additional construction documents 
to be prepared by a registered design professional. 

Exception: The building official is authorized to waive the submission of construction documents 
and other data not required to be prepared by a registered design professional if it is found that 
the nature of the work applied for is such that review of construction documents is not necessary 
to obtain compliance with this code. 

[A] 107 .2 Construction documents. Construction documents shall be in accordance with Sections 
107.2.1 through 107.2.6. 
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[Al 107 .3.4.2 Deferred submittals. 

Deferral of any submittal items shall have the prior approval of the building official. The 
registered design professional in responsible charge shall list the deferred submittals on the 
construction documents for. review by the building official. 

Documents for deferred submittal items shall be submitted to the registered design , 
professional in .responsible charge who shall review them and forward them to the .building 
official with a notation indicating that the deferred submittal documents have been reviewed 
and been found to be in general conformance to the design of the building. The deferred 
submittal items shall not be installed until the deferred submittal documents have been 
approved by the building official. {OSHPD 1, 2, & 4] Deferred submittals shall be in 
accordance with the California Administrative Code, Chapter 7, Section 7-126. 

NOTATION: 
Authority: Health and· Safety Code Section 129850 
Reference: Health and Safety .Code Sections 1275, 129850 and 129790 

CHAPTER2 
DEFINITIONS 

SECTION 201 
GENERAL 

201.1 Scope. Unless otherwise expressly stated, the following words and terms shall, for the purposes 
of this code, have the meanings shown in this chapter. 

SECTION 202 
DEFINITIONS 

ACTIVE EQUIPMENT/COMPONENT. [OSHPD 1, 2, 3 & 4] Equipment/Component containing moving 
or rotating parts, electrical parts such as switches or relays, or other internal components that are 
sensitive to earthquake forces and critical to the function of the equipment. 

ALTERNATIVE SYSTEM. [OSHPD 1 & 4] Alternative materials, design and methods of construction 
in accordance with Section 104.11, Section 11. 1.4 of ASCE 7 or structural design criteria as approved 
by the enforcement agency. 

DIAPHRAGM .... 

Diaphragm, rigid. [OSHPD 1 & 4] A diaphragm is rigid for the purpose of distribution of story 
shear and torsional moment whore so indioated in Section 12. 3.1 ofASCE 7. 

ENFORCEMENT AGENT. [OSHPD 1, 2, 3 & 4] That individual within the agency or organization 
charged with responsibility for agency or organization compliance with the requirements of this Code. 
Used interchangeably with Building Official and Code Official. 
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Freestanding Acute Psychiatric Building (APB). [OSHPD 1] A freestanding building, as defined in 
the California Administrative Code Section 7-111, that provides 24-hour inpatient Acute Psychiatric 
Services as defined in the Health and Safety Code (H&SC) Section 1250(b) or as special services in 
accordance with H&SC Section 1255(a)(5) of a general acute care hospital defined in H&SC Section 
1250(a) and all structures required for their continuous operation or access/egress. 

Freestanding Skilled Nursing Building (SNS). [OSHPD 1] A freestanding building, as defined in 
the California Administrative Code Section 7-111, that provides skilled nursing and/or intermediate 
care as defined in the Health and Safety Code Section 1250(c) or (d), and all structures required for 
their continuous operation or access/egress. 

Genera/ Acute Care Building (GAC Building). [OSHPD 1] Hospital buildings as defined in the 
California Administrative Code Section 7-111 and all structures required for their continuous operation 
or access/egress, except Freestanding Skilled Nursing Building (SNB) and Acute Psychiatric Building 
(APB). 

INCIDENTAL STRUCTURALALTERATIONS1..ADDITIONS, OR REPAIRS.[OSHPD 1, 2 & 4] 
Alterations, additions or repairs which would not reduce the story lateral shear force-resisting capacity 
by more than 5 percent or increase the story shear by more than 5 percent in any existing story QI.11. 
combination thereof with equivalent effect (not exceeding 5 percent total). The calculation of lateral 
shear force-resisting capacitv and storv shear shall account for the cumulative effects of additions and 
alterations since original construction. 

MAJOR STRUCTURAL ALTERA TIONS1. ADDITIONS, OR REPAIRS. [OSHPD 1, 2 & 4] Alterations, 
additions, or repairs of greater extent than minor structural alterations, additions or repairs. 

MINOR STRUCTURAL ALTERATIONS, ADDITIONS, OR REPAIRS. [OSHPD 1, 2 & 4] Alterations, 
additions or repairs of greater extent than incidental structural additions or alterations which would not 
reduce the story shear lateral-force-resisting capacity by more than 10 percent or increase the storv 
shear bv more than 10 percent in any existing storv or a combination thereof with equivalent effect (not 
exceeding 1 O percent total). base shear by moFe thaR 10 perceRt. The calculation of lateral shear 
force-resisting capacitV and storv shear shall account for the cumulative effects of additions and 
alterations since original construction. 

NEXT· GENERA T/ON ATTENUATION (NGA). [OSHPD 1, 2 & 4] Attenuation relations used for the 
2008 United States Geological Survey (USGS) seismic hazards maps (for the Western United States) 
or their equivalent as determined by the enforcement agency. 

NON-GENERAL A CU.TE CARE BUILDING (NON-GAC BUILDING). [OSHPD 1] A non-freestanding 
SPC building, which is removed from general acute care services in accordance with the Section 
341 BA that remains under OSHPD jurisdiction as part of an OSHPD 1 Hospital building. 

I 

NPC 1, NPC 2, NPC 3/NPC 3R, NPC 4, and NPC 5. COSHPD 11 are the b [Jpilding nonstructural 
perfQrmance categories for Hospital Buildings defined in Table 11.1 of California Administrative Code 
(Part 1, Title 24 CCR}, Chapter 6. 

RETROFIT. [OSHPD 1, 2 & 4] The construction of any new element or system, or the alteration of 
any existing element or system required to bring an existing building, or portion thereof, conforming to 
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'.·.£ 

earlier code requirements,. into conformance with standards of the currently effective California 
Building Standards Code. · 

RUGGED EQUIPMENT. [OSHPD 1, 2, 3 & 4] Rugged equipment refers to an ampleness of 
construction that gives such equipment the ability to survive earthquake strong motions without 
significant loss of function. 

SIGNIFICANT LOSS OF FUNCTION. [OSHPD 1, 2 & 4] Significant loss offunction for equipment or 
components means the equipment or component cannot be restored to its original function by 
competent technicians after a design earthquake because the equipment or component require parts 
that are not normally stocked by the Owner or not readily available. 

SPC BUILDING. [OSHPD 1] Means a structure with an independent vertical and lateral force resisting 
system (LFRS) and a distinct building structural performance category assigned by OSHPD. 

SPC 1, SPC 2, SPC 3, SPC 4, SPC 4D and SPC 5. (OSHPD 11 are the .S {2_uilding structural 
performance categories for Hospital Buildings defined in Table 2. 5.3 of California Administrative Code 
(Part 1, Title 24 CCR), Chapter 6. 

SUBSTANTIAL STRUCTURAL DAMAGE. [OSHPD 1riL & 4] A condition where one or both of the 
following apply: 

1. The vertical elements of the lateral force-resisting system have suffered damage such that the 
lateral load-carrying capacity of any story in any horizontal direction has been reduced by more 
than .Ja 10 percent from its pre-damage condition; or 

2. The capacity of any vertical component carrying gravity load, or any group of such components, 
that supports more than 30 percent of the total area of the structure's floor(s) and roof(s) has 
been reduced more than 00 10 percent from its pre-damage condition and the remaining 
capacity of such affected elements, with respect to all dead and live loads, is less than 75 
percent of that required by this code for new buildings of similar structure, purpose and location. 

SURFACE MOUNTED COMPONENT. fOSHPD 1. 2 & 41 Means component directly attached to only 
one continuous flat surface of wall, floor or roof, without supports. Surface mounted components are 
directly attached to a surface bv attachments (without any supports) and are not rigidly connected to 
anything else (e. g. distribution svstem. other components. etc.). 

TORQUE-CONTROLLED POST-INSTALLED ANCHOR. lOSHPD 1. 2 & 41 A post-installed anchor 
that is set by the expansion of one or more sleeves or other elements against the· sides of the drilled 
hole through the application of torque. which pulls the cone(s) into the expansion sleeve(s); after 
setting. tensile loading can cause additional expansion (fol/ow-up expansion). 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 
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CHAPTER14 
EXTERIOR WALLS 

SECTION 1401 
GENERAL 

1401.1 Scope. The provisions of this chapter shall establish the minimum requirements for exterior 
walls; exterior wall coverings; exterior wall openings; exterior windows and doors; architectural trim; 
balconies and similar projections; and bay and oriel windows. 

SECTION 1405 
INSTALLATION OF WALL COVERINGS 

1405.1 General. Exterior wall coverings shall be designed and constructed in accordance with the 
applicable provisions of this section. 

1405.1.1 Additional requirements. [OSHPD 1.,-2; and 4] In addition to the requirements of 
Sections 1405. 6, 1405. 7, 1405. 8, 1405. 9, and 1405. 10, the installation of anchored or adhered 
veneer shall comply with applicable provisions of Section 44.:f..f) 1411. · 

SECTION 44#11411[OSHPD1.,-2; AND 4] 
ADDITIONAL REQUIREMENTS FOR ANCHORED AND ADHERED VENEER. 

1411.11410.1 General. In no case shall veneer be considered as part of the backing in computing 
strength or deflection nor shall it be considered a part of the required thickness of the backing. 
Veneer shall be anchored in a manner which will not allow relative movement between the veneer and 
the wall. 

Anchored or adhered veneer shall not be used on overhead horizontal surfaces. 

1411.2 1410.2 Adhered Veneer. Units of tile, masonry, stone or terracotta which exceed 518 inch (16 
mm) in thickness shall be applied as for anchored veneer where used over exit ways or more than 20 
feet (6096 mm) in height above adjacent ground elevation. 

1411.2.11410.2.1 Bond Strength and Tests. Veneer shall develop a bbnd to the backing in 
accordance with TMS 402, Section 6.3.2.4 12.3.2.4. 
Not less than two shear tests shall be performed for the adhered veneer between the units and the 
supporting element. At least one shear test shall be performed at each building for each 5, 000 
square feet ( 465 m2

) of floor area or fraction thereof. 

Notation: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 

CHAPTER15 
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 
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1501.1 Scope. The provisions of this chapter shall govern the design, materials, construction and 
quality of roof assemblies, and rooftop structures. 

SECTION 1507 
REQUIREMENTS FOR ROOF COVERINGS 

1507 .1 Scope. Roof coverings shall be applied in accordance with the applicable provisions of this 
section and the manufacturer's installation instructions. 

1507.3.10 Additional requirements. [OSHPD 1.,-2.; and 4} In addition to the requirements of 
1507. 3. 6 and 1507. 3. 7, the installation of clay and concrete tile roof coverings shall comply with 
seismic anchorage provisions of Section 1513 . .:f.a.:1-2:-

1507.7 Slate shingles. The installation of slate shingles shall comply with the provisions of this 
section. 

"'- 1507.7.B Additional requirements. [OSHPD 1.,-2.; and 4] In addition to the requirements of 
Section 1507. 7.5, the· installation of slate shingle roof coverings shall comply with the 
requirements of Sections 1507.3. 6 and 1507. 3. 7, the installation of slate shingle roof coverings 
shall comply with seismic anchorage provisions of Section 1513. ~ 

SECTION 1513 464-2 [OSHPD 1.,-2.; AND 4} 
SEISMIC ANCHORAGE OF SLATE SHINGLE, CLAY 

AND CONCRETE TILE ROOF COVERINGS 

1513.1 ~Fasteners. Nails shall be long enough to penetrate into the sheathing 314 inch (19 
mm). Where sheathing is less than 314 inch (19 mm) in thickness, nails shall be driven into supports, 
unless nails with ring shanks are used. 
All fasteners shall be corrosion resistant and fabricated of copper, stainless steel, or brass, or shall 
have a hot dipped galvanized coating not less than 1. O ounce of zinc per square foot (305 gmlm2

). 

Nails for slate shingles and clay or concrete tile shall be copper, brass or stainless steel with gage and 
length per common ferrous nails. 

1513.2 454-2.2 Wire. Wire for attaching slate shingles and clay or concrete tile shall be copper, brass 
or stainless steel capable of supporting four times the weight of tile. 
Wire supporting a single tile or shingle shall not be smaller than 1116 inch (1. 6 mm) in diameter. 
Continuous wire ties supporting more than one tile shall not be smaller than 0.084 inch (2 mm) in 
diameter. 

1513.3 4542-.3 Metal strips. Metal strips for attaching slate shingles and clay or concrete tile shall be 
copper, brass or stainless steel capable of supporting four times the weight of tile. 

1513.4 -1-642..4 Clay or Concrete Tiles. Clay or concrete tile shall be installed in accordance with 
Table 1507.3. 7 and as described herein. 

1. On wood roofs or roofs of other material to which wood strips are secured, every cover or top 
tile when fastened with naifs shall be nailed directly into 1-114 inches (32 mm) sound grain soft 
wood strips of sufficient height to support the tile. 
Pan or bottom tiles shall be nailed directly to the roof sheathing or to wood strips. Wood strips 
shall be secured to the roof by nails spaced not over 12 inches (305 mm) apart. 

2. On concrete roofs, wires shall be secured in place by wire loops embedded into the concrete 
not less than 2 inches (51 mf(I). The wire loops shall be spaced not more than 36 inches (914 
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mm) on center parallel to the eaves, and spaced vertically to allow for the minimum 3 inches 
(76 mm) lapping of the tile. 

3. Where continuous ties of twisted wire, interlocking wires or metal strips extending from the 
ridge to eave are used to attach tile, the ties shall be attached to the roof construction at the 
ridge, eave, and at intervals not exceeding 10 feet O inch (3048 mm) on center. The ties within 
2 feet O inch (61 O mm) of the rake shall be attached at intervals of 5 feet O inch (1524 mm). 
Attachment for continuous ties shall be nails, screws, staples or approved clips of the same 
material as the ties and shall not be subjected to withdrawal forces. Attachments for 
continuous ties shall have an allowable working stress shear resistance of not less than twice 
the dead weight of the tile tributary to the attachment, but not less than 300 pounds (136 kg). 

4. Tile with projecting anchor lugs at the bottom of the tiles shall be held in position by means of 
1-inch by 2-inch (25mm by 51mm) wood stripping nailed to the roof sheathing over the 
underlay. 

5. Clay or concrete tile on roofs with slopes exceeding 24 units vertical in 12 units horizontal 
(200 percent slope) shall be attached as required for veneer in Chapter 14. The nose of all 
tiles shall be securely fastened. 

6. Clay or concrete tile shall have a minimum of two fasteners per tile. Tiles that are 8 inches 
(203 mm) in width or less are permitted to be fastened at the center of the head with one 
fastener per tile. 

7. Interlocking clay or concrete tile shall have a minimum of one nail near center of head or two 
wire ties per tile. 

1513.51512.5 Slate Shingles. Slate shingles on roofs with slopes exceeding 24 units vertical in 12 
units horizontal (200 percent slope) shall be attached as required for veneer in accordance with 
Chapter 14. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 

CHAPTER16 
STRUCTURAL DESIGN 

SECTION 1601 
GENERAL 

1601.1 Scope. The provisions of this chapter shall govern the structural design of buildings, structures 
and portions thereof regulated by this code. 

1601.2 Enforcement Agency Approval. [OSHPD 2} In addition to requirements of the California 
Administrative Code and the California Building Code, any aspect of project design, construction, 
quality assurance, or quality control programs for which this code requires approval by the design 
professional, are also subject to approval by the enforcement agency. 

SECTION 1603 
CONSTRUCTION DOCUMENTS 

1603.1 General. Construction documents shall show the size, section and relative locations of 
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structural members with floor levels, column centers and offsets dimensioned. The design loads and 
other information pertinent to the structural design required by Sections 1603.1.1 through 1603.1.8 
shall be indicated on the construction documents. 

[OSHPD 2] Additional requirements are included in Section 7-115 and 7-125 of the California 
Administration Code (Part 1, Title 24, C. C.R). 

SECTION 1607 
:LIVE LOADS 

1607 .1 General. Live loads are those loads defined in Chapter 2 of this code. 

TABLE 1607.1 MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L0, AND MINIMUM 
. CONCENTRATED LIVE LOADS9 

UNIFORM CONCENTRATED' 
OCCUPANCY OR USE (psf) (lbs.) 

... ... ... 
36. [OSHPD 2] Storage racks Total Loads11 
and wall-hung cabinets. 

n. [OSHPD 2] The minimum vertical design live load shall be as follows: 

Paper media: 
12-inch-deep (305 mm) shelf 33 pounds per lineal foot (482 Nim) 
15-inch-deep (381 mm) shelf 41 pounds per lineal foot (598 Nim), or 

33 pounds per cubic foot (5183 Nlm3
) per total volume of the rack or cabinet, whichever is less. 

Film media: 
18-inch-deep ( 457 mm) shelf 100 pounds per lineal foot (1459 Nim), or 
50 pounds per cubic foot (7853 Nlm3

) per total volume of the rack or cabinet, whichever is less. 
Other media: 

20 pounds per cubic foot (311 Nlm3) or 20 pounds per square foot (958 Pa), whichever is 
less, but not less than actual loads. 

SECTION 1612 
FLOOD LOADS 

1612.3 Establishment of flood hazard areas. To establish flood hazard areas, the governing body 
shall adopt a flood hazard map and supporting data. The flood hazard map shall include, at a 
minimum, areas of special flood hazard as identified by the Federal Emergency Management Agency 
in an engineering report entitled "The Flood Insurance Study for [INSERT NAME OF 
JURISDICTION]," dated [INSERT DATE OF ISSUANCE], as· amended or revised with the 
accompanying Flood Insurance Rate Map (FIRM) and Flood Boundary and Floodway Map (FBFM) 
and related supporting data along with any revisions thereto. The adopted flood hazard map and 
supporting data are hereby adopted by reference and declared to be part of this section. 

Exception: [OSHPD 2] The flood hazard map shall include, at a minimum, areas of special 
flood hazard as identified by the Federal Emergency Management Agency's Flood Insurance 
Study (FIS) adopted by the local authority having jurisdiction where the project is located. 
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SECTION 1613 
EARTHQUAKE LOADS 

1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are 
permanently attached to structures and their supports and attachments, shall be designed and 
constructed to resist the effects of earthquake motions in accordance with ASCE 7, excluding Chapter 
14 and Appendix 11A. The seismic design category for a structure is permitted to be determined in 
accordance with Section 1613 or ASCE 7. 

Exceptions: 

1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or 
located where the mapped short-period spectral response acceleration, Ss, is less than 0.4 g. 

2. The seismic-force~resisting system of wood-frame buildings that conform to the provisions of 
Section 2308 are not required to be analyzed as specified in .. this section. {OSHPD 2] Not 
permitted by OSHPD, see Section 2308. 

3. Agricultural storage structures intended only for incidental human occupancy. 
4. Structures that require special consideration of their response characteristics and environment 

that are not addressed by this code or ASCE 7 and for which other regulations provide seismic 
criteria, such as vehicular bridges, electrical transmission towers, hydraulic structures, buried 
utility lines and their appurtenances and nuclear reactors. 

5. [OSHPD 2] Seismic Design Category shall be in accordance with exception to Section 
1613.3.5. 

1613.3.1 Mapped acceleration parameters. The parameters Ss and S1 shallbe determined from the 
0.2 and 1-second spectral response accelerations shown on Figures 1613.3.1(1) through 1613.3.1(8). 
Where S1 is less than or equal to 0.04 and Ss is less than or equal to 0.15, the structure is permitted to 
be assigned to Seismic Design Category A 

Exception: [OSHPD 2] Seismic Design Category shall be in accordance with exception to 
Section 1613.3.5. 

1613.3.5 Determination of seismic design category. Structures classified as Risk Category I, II or Ill 
that are located where the mapped spectral response acceleration parameter at 1-second period, S1, 

is greater than or equal to 0.75 shall be assigned to Seismic Design Category E. Structures classified 
as Risk Category IV that are located where the mapped spectral response acceleration parameter at 
1-second period, S1, is greater than or equal to 0.75 shall be assigned to Seismic Design Category F. 
All other structures shall be assigned to a seismic design category based on their risk category and 
the design spectral response acceleration parameters, Sos and S01, determined in accordance with 
Section 1613.3.4 or the site-specific procedures of ASCE 7. Each building and structure shall be 
assigned to the more severe seismic design category in accordance with Table 1613.3.5(1) or 
1613.5.5(2), irrespective of the fundamental period of vibration of the structure, T. 

Exception: [OSHPD 2] Structures not assigned to seismic design category E or F above shal/ 
be assigned to seismic design cat-agory D. 

1613.3.5.1 Alternative seismic design category determination. 

Exception: [OSHPD 2] Seismic design category shall be determined in accordance with 
exception to Section 1613.3.5. 

1613.3.5.2 Simplified design procedure. Where the alternate simplified design procedure of 
· ASCE 7 is used, the seismic design category shall be determined in accordance with ASCE 7. 
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Exception: [OSHPD 2] Seismic design category shall be determined in accordance with 
exception to Section 1613.3.5. · 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275 and 129850 

CHAPTER16A 
STRUCTURAL DESIGN 

SECTION 1601A 
GENERAL 

1601A.1 Scope. The provisions of this chapter·shall govern the structural design of buildings, 
structures and portions thereof regulated by this code. 

1601A.1.1 Application. The scope of application of Chapter 16A is as follows: 
1. 4 
2. Applications listed in Section 1.10.1, and 1.10.4, regulated by the Office of Statewide Health 

Planning and Development (OSHPD). These applications include hospitals, skilled nursing 
facilities, intermediate care facilities, and correctional treatment centers. 

Exception: [OSHPD 2] Single-story Type V skilled nursing or intermediate care facilities 
utilizing wood-frame or light-steel-frame construction as defined in Health and Safety 
Code Section 129725, which shall comply with Chapter 16 and any applicable 
amendments therein. 

1601A.1.2 Amendments in this chapter. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with 
the appropriate acronym of the adopting agency, as follows: 

1. 

2. Office of Statewide Health Planning and Development: 
[OSHPD 1] - For applications listed in Section 1.10. 1. 
[OSHPD 4]- For applications listed in Section 1.10.4. 

1601 A.2 Enforcement Agency Approval. In addition to requirements of the California Administrative 
Code and the California Building Code, any aspect of project design, construction, quality assurance, 
or quality control programs for which this code requires approval by the Registered fl Design p 
Erofessional (RDPJ. are a/so subject to approval by the enforcement agency. 

SECTION 1602A 
DEFINITIONS AND NOTATIONS 

1602A.1 Definitions. The following terms are defined in Chapter 2 except those defined below which 
shall, for the purposes of this section, have the meanings shown herein. 

HOSPITAL BUILDING. Any building defined ln Section 129725, Health and Safety Cede. 
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SECTION 1603A 
CONSTRUCTION DOCUMENTS 

1603A.1 General. Construction documents shall show the size, section and relative locations of 
structural members with floor levels, column centers and offsets dimensioned. The design loads and 
other information pertinent to the structural (jesign required by Sections 1603A.1.1 through 4603.1 :8 
1603A.1.9 shall be indicated on the construction documents. 

[OSHPD 1] Additional requirements are included in Section 7-115 and 7-125 of the California 
Administrative Code. (Part 1, Title 24, C.C.R). 

1603A.1.5 Earthquake design data. The following information related to seismic loads shall be 
shown, regardless of whether seismic loads govern the design of the lateral-force-resisting system 
of the building: 

1. Risk Category 
2. Seismic importance factor, 19• 

3. Mapped spectral response accelerations, Ss and S1. 

4. Site class. 
5. Design spectral response acceleration parameters, Sos and S01• 

6. Seismic design category. 
7. Basic seismic-force-resisting system(s). 
8. Design base shear. 
9. Seismic response coefficient(s), Cs. 
10. Response modification factor(s), R. 
11. Analysis procedure used. 
12. Applicable horizontal structural irregularities. 
13. Applicable vertical structural irregularities. 
14. Location of base as defined in Section 1613A. 2. 

1603A.1.5.1 Connections. Connections that resist design seismic forces shall be designed 
and detailed on the design drawings. 

1603A.1.9 16fJ3A.1.10 Construction Procedures. Where unusual erection or construction 
procedures are considered essential by the Registered Design Professional (RDP) in order to 
accomplish the intent of the design or influence the construction 4esifjR, such procedure shall be 
indicated on the construction documents. 

1603A.2 Site Data Reports. Geotechnical and Geohazard reports for review by the enforcement 
agency shall be accompanied by a description of the project prepared by the Registered Design 
Professional (RDP) in responsible charge, which shall include the following: 

1. Type of service such as General Acute Care Facility, Skilled Nursing Facility, Intermediate 
Care Facility, Acute Psychiatric Facility, Central Utility Plants, etc. 

2. Construction materials used for the project such as Steel, Concrete. Masonry, Wood, etc. 
3. Type of construction project such as new, addition, alteration, repair, etc. 
4. For existing buildings,· extent of construction such as incidental, minor, major, and/or voluntary 

seismic improvements as defined in Sections 202 and 3402A...2 [OSHPD 1 & 4]. 
5. Seismic Force Resisting System used for each structure in the project. 
6. Foundation system that will be used for each structure in the project such as spread footing, 

drilled piers, etc. · 
7. Analysis procedure used and basis of design such as ASCE 7 Equivalent Lateral Force 

Procedure, ASCE 41 Nonlinear Dynamic Procedure, etc. 
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8. · Building characteristics such as number of stories above and below grade, foot print area at 
grade, grade slope on site, etc. · 

9. Special features such as requirement for shoring, underpinning, retaining walls, etc. 

1603A.3 Structural Design Basis and Calculations. The application for the approval of construction 
documents that involves structural elements or components shall be accompanied by complete and 
accurate structural design computations, which shall comply with requirements prescribed by the 
enforcement agency: 

1. The computations shall be preceded by a detailed index. 
2. The computations including each major subsection shall be prefaced by a statement clearly 

and concisely outlining the basis for the structural design and indicating the manner in which 
the structure will resist the vertical loads and lateral forces. 

3. The computations shall be sufficiently complete to the extent that calculations for the individual 
structural members and connections can be readily interpreted. 

SECTION 1604A 
GENERAL DESIGN REQUIREMENTS 

1604A.3 Serviceability. Structural systems and members thereof shall be designed to have adequate 
stiffness to limit. deflections and lateral drift. See Section 12.12.1 of ASCE 7 for drift limits applicable to 
earthquake loading. 

1604A.3.1 Deflections. The deflections of structural members shall not exceed the more 
restrictive of the limitations of Sections 1604A.3.2 through 1604A.3. 6 or that permitted by Table 
1604A.3. . 

TABLE 1604A.3 - DEFLECTION LIMITS8
' b, c, h, 

1 

CONSTRUCTION LorL, SorW D + {L or Lr) a,g 

... ... . ... ... 

... . .. . .. 
-... -

11600 
Veneered walls, anchored 
veneers and adhered veneers 
over 1 inch (25 mm) thick, 
including the mortar backing 

Farm buildings - - 1/180 
Greenhouses - - //120 

1604A.3. 7 Horizontal diaphragms. The maximum span-wk#h depth ratio for any roof or floor 
diaphragm consisting of steel and composite steel slab decking shall not exceed those given in 
Table 4.2. 4 of AP & PA SDPV'IS for v,iood or m8*iml:JFR spaR dept/:J ratlo given in Table 1604A.4 :foF 

steel aRd eomposite steel slab dee.'f!ng, unless test data and design calculations acceptable to the 
enforcement agency are submitted and approved for the use of other spaR width or span-depth 
ratios. Concrete diaphragms shall not exceed the span- depth ratios for the equivalent composite 
steel-slab diaphragm in Table 1604A.4. · 
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TABLE 1604A.4- MAXIMUM HORIZONTAL DIAPHRAGM SPAN AND SPAN-DEPTH 
RA T/OS1,3,4 

FLEXIBILITY MAXIMUM DIAPHRAGM SPAN-DEPTH LIMITATION 
FACTOR(Ff DIAPHRAGM Rotation (torsion) Not Rotation (torsion) Considered 

SPAN FOR Considered in Diaphraam in Diaphragm 
MASONRY Masonry or Flexible Masonry or Flexible 
OR Concrete Walls Concrete Walls 
CONCRETE Walls Walls 
WALLS (feet) 

More than 150 Not to be used Not to be used 2:1 Not to be used 1-112:1 
70-150 200 2:1 or as 3:1 Not to be used 2:1 

required for 
deflection 

10-70 400 2-112:1 or as 4:1 As required for 2-112:1 
required for deflection 
deflection 

1-10 No limitation 3:1 or as 5:1 As required for 3:1 
required for deflection 
deflection 

Less than 1 No limitation As required for No limitation As required for 3-112:1 
deflection deflection 

For SI: 1 inch = 25.4 mm, 1 foot = 304. B mm, 1 plf = 14. 6 Nim, 1 psi = 6894 Pa 

1 Diaphragms shall satisfy span-depth limitations based on flexibility. 
2 Flexibility Factor (F) is the average deflection in micro inches (1 CJ6

) or µm of the diaphragm web 
per foot (m) of span stressed with a shear of 1 pound per foot (Nim). 
3 The total deflection Ll of the diaphragm may be computed from the equation: Ll = Ll,+ Llw. 

Where: 
Ll, = Flexural deflection of the diaphragm determined in the same manner as the deflection of 
beams. The flexural stiffness of the web of diaphragms consisting of bare steel decking shall 
be neglected. · 
Llw = Web deflection of the diaphragm may be determined solving the following equation: 

Where: 

L = Distance in feet (m) between the vertical resisting element (such as a shear wall) and the 
point to which the deflection is to be determined. 
qave =Average shear in the diaphragm in pounds per foot (Nim) over length L. 

4 When applying these limitations to cantilevered diaphragms, the allowable span-depth ratio will 
be half of that shown. 

1604A.3.8 Deflections. Deflection criteria for materials not specified shall be developed by the 
project architect or structural engineer in a manner consistent with the provisions of this section 
and approved by the enforcement agency. 

1604A.4 Analysis. Load effects on structural members and their connections shall be determined by 
methods of structural analysis that take into account equilibrium, ·general stability, geometric 
compatibility and both short- and long-term material properties. 
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Members that tend to accumulate residual deformations under repeated service loads shall 
have included in their analysis the added eccentricities expected to occur during their service life. 

Any system or method of construction to be used shall be based on a rational analysis in 
accordance with well-established principles of mechanics. Such analysis shall result in a system that 
provides a complete load path capable of transferring loads from their point of origin to the load
resisting elements. 

The total lateral force shall be distributed to the various vertical elements of the lateral force
resisting system in proportion to their rigidities, considering the rigidity of the horizontal bracing system 
or diaphragm. Rigid elements assumed not to be a part of the lateral force-resisting system are 
permitted to be incorporated into buildings provided their effect on the action of the system is 
considered and provided for in the design. Structural analysis shall explicitly include consideration of 
stiffness of diaphragms in accordance with ASCE 7 Section 12.3.1. A diaphragm is rigid for the 
p1:1rpose of distrib1:1tion of story shear and torsional moment when the lateral deformation of the 
diaphragm is less than or equal to two times the average story drift. Where required by ASCE 7, 
provisions shall be made for the increased forces induced on resisting elements of the structural 
system resulting from torsion due to eccentricity between the center of application of the lateral forces 
and the center of rigidity of the lateral force resisting system. 

Every structure shall be designed to resist the overturning effects caused by the lateral forces 
specified in this chapter. See Section 1609A for wind loads, Section 1610A for lateral soil loads and 
Section 1613A for earthquake loads. 

1604A.5 Risk category. Each building and structure shall be assigned a risk category in accordance 
with Table 1604A.5. Where a referenced standard specifies an occupancy category, the risk category 
shall not be taken as lower than the occupancy category specified therein. Where a referenced 
standard specifies that the assignment of a [isk category be in accordance with ASCE 7, Table 1.5-1, 
Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1. 

TABLE 1604A.5 - RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES 

RISK 
CATEGORY NATURE OF OCCUPANCY 
... ... 

111 Buildings and other structures that represent a substantial hazard to human life in the 
event of failure, including but not limited to: 
... 

• GFO!:lp I. 2 essupan9j~~ 1Nitl:i a.F.l ess1:1p~li\.t l~~d E)f §Q Of mefe fe$l~entsare 
resipiE[!nts, but not ha'.ting surgery or emergensy treatment fasilities . 

... 
IV Buildings and other structures designated as essential facilities, including but not limited 

to: 
• Groui:i I 2 ossupansies ha•.tiRg surger:y or emergensy treatment fasilities . 
• [OSHPD 1 & 4] Hospital Buildings as defined in the California Administrative 

Code, Section 7-111 and all structures required for their continuous operation 
or access/egress . 
... 
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1604A.8.2 Structural walls. Walls that provide vertical load-bearing resistance or lateral shear 
resistance for a portion of the structure shall be anchored to the roof and to all floors and members 
that provide lateral support for the wall or that are supported by the wall. The connections shall be 
capable of resisting the horizontal forces specified in Section 1.4.4 of ASC E 7 for walls of 
structures assigned to Seismic Design Category A and to Section 12.11 of ASCE 7 for walls of 
structures assigned to all other seismic design categories. For anchorage of concrete or masonry 
walls to roof and floor diaphragms, the out-of-plane strength design force shall not be less than 
280 lb/linear ft (4.09 kN/m) of wall. Required anchors in masonry walls of hollow units or cavity 
walls shall be embedded in a reinforced grouted structural element of the wall. See Sections 
1609A for wind design requirements and 1613A for earthquake design requirements. 

SECTION 1605A 
LOAD COMBINATIONS 

1605A.1 General. Buildings and other structures and portions thereof shall be designed to resist: 

1605A.1.1 Stability. Regardless of which load,combinations are used to design for strength, 
where overall structure stability (such as stability against overturning, sliding, or buoyancy) is 
being verified, use of the 'load combinations specified in Section 1605A.2 or 1605A.3 shall be 
permitted. Where the load combinations specified in Section 1605A.2 are used, strength 
reduction factors applicable to soil resistance shall be provided by a registered design 
professional. The stability of retaining walls shall be verified in accordance with Section 
1807 A.2.3. When using allowable stress design, factor of safety for soil bearing values shall not be 
less than the overstrength factor of the structures supported. 

SECTION 1606A 
DEAD LOADS 

1606A.3 Roof Dead Loads. The design dead load shall provide for the weight of at least one 
additional roof covering in addition to other applicable loadings if the new roof covering is permitted to 
be applied over the original roofing without its removal, in accordance with Section 1511. 4-844 

SECTION 1607A 
LIVE LOADS 

1607 A.1 General. Live loads are those loads defined in Chapter 2 of this code. 

1607 A.2 Loads not specified. For occupancies or uses not designated in Table 1607 A.1, the live 
load shall be determined in accordance with a method approved by the building official. 

1607 A.3 Uniform live loads. The live loads used in the design of buildings and other structures shall 
be the maximum loads expected by the intended use or occupancy but shall .in no case be less than 
the minimum uniformly distributed unit loads required by Table 1607 A.1. 
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TABLE 1607A.1 -MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS AND MINIMUM 
CONCENTRATED LIVE LOADS9 

OCCUPANCY OR .UNIFORM CONCENTRATED 
USE (psf) (lbs.) 

... ... ... 
17. Hospitals 
[OSHPD 1 &4] 

Corridors above 80400 1,000 
first floor 

Operating 1,000 
rooms, 60 
laboratories 

1,000 

Patient rooms 40 -

Mechanical and 50 
electrical 
equipment areas 
including open 
areas around -
equipment 

-
Storage: 

Ught 125 
Heavy 250 1000 

Dining Area (Not 1000 
used for 100 
assembly) 

Kitchen and 
serving 50 
areas 

... ... ... 
36. Storage racks Total Loadsn 
and wall-hung 
cabinets. 

n. The minimum vertical design live load shall be as follows: 

Paper media: 
12-inch-deep (305 mm) shelf 33 pounds per lineal toot ( 482 Nim) 
15-inch-deep (381 mm) shelf 41 pounds per lineal foot (598 Nim), or 

' 

33 pounds per cubic foot' (5183 Nlm3
) per totai volume of the rack or cabinet, whichever is less. 

Film media: 
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18-inch-deep (457 mm) shelf 100 pounds per lineal foot (1459 Nim), or 

50 pounds per cubic foot (7853 Nlm3
) per total volume of the rack or cabinet, whichever is less. 

Other media: . 
20 pounds per cubic foot (311 Nlm3

) or 20 pounds per square foot (958 Pa), whichever is less, but not 
less than actual loads. 

1607A.12.6 1607A.12.5 Uncovered open-frame roof structures. Uncovered open-frame roof 
structures shall be designed for a vertical live load of not less than 10 pounds per square foot 
(0.48 kN!m2

) of the total area encompassed by the framework. 

1607A.14 Interior walls and partitions. Interior walls and partitions that exceed 6 feet {1829 mm) in 
height, including their finish materials, shall have adequate strength and stiffness to resist the. loads to 
which they are subjected but not less than a horizontal load of 5 psf {0.240 kN/m2

). The 5 psf (0.24 
kN!m2

) service v;.ork,;,,g load need not be applied simultaneously with wind or seismic loads. The 
deflection of such walls under a load of 5 psf (0.24 kN/m2

) shall not exceed the limits in Table 
1604A.3. 

SECTION 1608A 
SNOW LOADS 

1608A.2 Ground snow loads. The ground snow loads to be used in determining the design snow 
loads for roofs shall be determined in accordance with ASCE 7 or Figure 1608A.2 for the contiguous 
United States and Table 1608.2 for Alaska. Site-specific case studies shall be made in areas 
designated "CS" in Figure 1608A.2. Ground snow loads for sites at elevations above the limits 
indicated in Figure 1608A.2 and for all sites within the CS areas shall be approved. Ground snow load 
determination for such sites shall be based on an extreme value statistical analysis of data available in 
the vicinity of the site using a value with a 2-percent annual probability of being exceeded {50-year 

·mean recurrence interval). Sno•N loads are zero for Hai11aii, e*6ept in mountainous regions as 
approved by the building official. 

LOCATION 

Anchorage 
Angoon 

For SI: 1 pound per square foot - 0.0479 kN/m2. 
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SECTION 1609A 
WIND LOADS 

1609A.1.3 Story Drift for Wind Loads. The calculated story drift due to wind pressures with 
ultimate design wind speed, Vuiti shall not exceed 0.008 times the story height for buildings Jess 
than 65 feet (19,812 mm) in height or 0.007 times the story height for buildings 65 feet (19,812 
mm) or greater in height. 

Exception: COSHPD 1 & 41 This story drift limit need not be applied for single-story open 
structures. 

SECTION 1612A 
FLOOD LOADS 

1612A.3 Establishment of flood hazard areas. To establish flood hazard areas, the applicable 
governing authority shall adopt a flood hazard map and supporting data. The flood hazard map shall 
include, at a minimum, areas of special flood hazard as identified _by the F~~~ral .~111ergency __ ...... . 
Management Agency in an engineerin9.~pett'~Jltltted'~:Pli\e'Fte~dlnsl;ifan~:'$tlkly fuiillNSERT''NAME 
OF JURISDICTION];" dated[INSER+ DATE Of" l$SUANGEJ, Agency's Flood Insurance Study (FIS) 
adopted by the local authority having jurisdiction where the project is located, as amended or revised 
with the accompanying Flood Insurance Rate Map (FIRM) and Flood Boundary and Floodway Map 
(FBFM) and related supporting data along with any revisions thereto. The adopted flood hazard map 
and supporting data are hereby adopted by reference and declared to be part of this section. 

SECTION 1613A. 
EARTHQUAKE LOADS 

1613A.1 Scope. Every structure, and portion thereof, including nonstructural components that are 
permanently attached to structures and their supports and attachments, shall be designed and 
constructed to resist the effects of earthquake motions in accordance with ASCE 7 with all the 
modifications incorporated herein, excluding Chapter 14 and Appendix 11A. The seismic design 
category for a structure is permitted to shall be determined in accordance with Section 1613A or ASCE 
+. 

Exception§: 
1. Detached one and·tw:e family dwetlings,: assigned to:$eismi9 Deslgfl Category A,nB ·or C, or 

located where the mapped shoFt period spectral resp9nse.. a139~h11ra,tic>n, .. s~ .. is Jess than 0.4 
~ 

2. The seismic force resisting system of wood frame buildings that conform to the provisions 
of Section 2308 are not required to be analyzed as specified in this section. 

3: Agricultural ·sterage structures intended·only for.inoidental·ht:tmaR: ocoopaney. 

Structures that require special consideration of their response characteristics and environment 
that are not addressed by this code or ASCE 7 and for which other regulations provide seismic 
criteria, such as vehicular bridges, electrical transmission towers, hydraulic structures, buried 
utility lines and their appurtenances and nuclear reactors. 

1613A.2 Definitions. The following terms are defined in Chapter 2 except those defined below which 
shall, for the purposes of this section, have the meanings shown herein. Definition provided in ASCE 
7 Section 11.2 and [OSHPD 1 & 41Section3402A.1and/l,SCE7 Seotlon 11.2 shall apply when 
appropriate in addition to terms defined in this section. 
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ACTIVE EARTHQUAKE FAULT. A fault that has been the source of earthquakes or is recognized as 
a potential source of earthquakes, including those that have exhibited surface displacement within 
Holocene time (about 11, 000 years) as determined by California Geological Survey (CGS) under the 
Alquist-Priolo Earthquake Fault Zoning Act, those included as type A or type B faults for the U.S. 
Geological Survey (USGS) National Seismic Hazard Maps, and faults considered to have been active 
in Holocene time by any authoritative source, Federal, State or Local Governmental Agency. 

BASE. The !-eVBl at V'lhioh the horizontal seismic ground mot.ions are considered to be imparted to the 
strncwre or the .'-eve/ at which the strucwr:e as a dynamic vibrator is s1:1pportod. This 1e11BI does not 
necessar!iy coinofde vlfth the ground le•1el. See ASCE 7. 

DISTANCE FROM AN ACTIVE EARTHQUAKE FAULT. Distance measured from the nearest point of 
the building to the closest edge of an Alquist-Priolo Earthquake fault zone for an active fault, if such a 
map exists, or to the closest mapped splay of the fault. 

HOSPITAL BUILDINGS. Hospital bYi!dings and al! other medica! facf.'.ities as defined in Sect.Ion 1250, 
H-ea.'th and Safety Code. 

GENERAL ACUTE CARE HOSPITAL. See Section 1224.3. 

JRREGULAR STRUCTURE. A structure designed as having one or more plan or vertical irregularities 
per ASCE 7 Section 12.3. 

STRUCTURAi... ELEMENTS. Floor or roof diaphragms, docking, joists, slabs, beams, orgirdors, 
cohlmns, bearing w-aUs, retalning waHs, masonry or concrete nonbearing v;.a!Js <»<ceeding one story ln 
height, fo1:1ndations, shear v;.afls or other .iatera.' force resisting members, and any other e.'-ements 
necessary to the ·1Brtical and late.rat strength or stability of either the b1:1i!ding as a who.'-e or any of its 
parts, lnoludiRg connection bef:ltJ-Oen s1:1oh elements. 

1613A.3 Seismic ground motion values. Seismic ground motion values shall be determined in 
accordance with this section. 

1613A.3.1 Mapped acceleration parameters. The parameters Ss and S1 shall be determined 
from the 0.2 and 1-second spectralresponse accelerations shown on Figures 1613.3.1(1) through 
1613.3.1(8). VI/here S"' is less than or equal to 0.04 ane S-s-;is less than or equal to 0.15, U11e 
struotu~ is.pe~mi~!tl-to.b.e assigned.to:S,eismio EJesign Category A 

16-13A.3.5 Determination of seismic design category. Structures classified as Risk Category I, 
II or Ill that are located where the mapped spectral response acceleration parameter at 1-second 
period, Si. is greater than or equal to 0. 75 shall be assigned to Seismic Design Category E. 
Structures classified as Risk Category IV that are located where the mapped spectral response 
acceleration parameter at 1-second period, S1, is greater than or equal to 0.75 shall be assigned 
to Seismic Design Category F. AU other structures shall be assigned to Seismic Design Category 
D. a seismic design category based on their eGGupanoy category aAd:the designspeGtral 
response acceleration coefficients, S00 and Sm, determined in accordance with Section 1613.5.4 
or th.e site specific procedures ofASCE 7. Each buUding and struet\;'lre :shall be assi€Jned'to the 
more severe seismic design.category in accordanee 'Nith Table 1.613.5:6(1) or 1613.5~'6(2J, 
irrespective of the fundamental period of vibration of the structure, T. 
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TABLE 1613.3.5(1) SEISMIC DESIGN CATEGORY BASED ON SMORT PERIOD (0.2 second) 
RaSPONSE ACCEbaRATIONS 

RISK C,6..TEGORY 
VAbUEOFS~ .f:-e:F-11.. m- W-
Sas<:: Q.Hl7g A- A- A-

QAe7.g.~,-Soo .:: 'Q.33g 8:- .g.. G-
Q;3@§·~·Soo.:::. ()-j§.Qg G- G- .g... 

Q:;:§Qg "''$~ .g... .g... .g... 

T.'\BlE 1G13;3~5t2)· SEISMl<l-tl>lsSIGN CATEGORY BASED ON 1 SECOND PERIOD 
RESPONSE ACCaLERATlON 

RISK CA,ff$(;0R¥ 
V-AbUE ·of;'.st>-1- kF-11- ill- W-
"S~<:: Q.Qe7g A- A- A-

Q.Qe7g ;E; ~.::: Q.133g .g.. . .g.. G-
Q. 1 aag ;:;;; s~ .:: G.209 4: G- . .@.. 

0.2Qg s:: SG-4- .g... .g... .g... 

1613A.3.5.1 Alternative seismic design category determination. Not permitted by OSHPD. 
'.II/here S4 ls Jes~· thah d:15,"the geJSmfo desigH 6\:itegor)· is permitted iO-be determined from 
Tabl~ 16.H.~ .. 5.(1) ;alorte whemH~llPH.befollov.tjng apply; 

{ 1;;·~ad1 .'9flh~ t\\10. <:Mho9orial directions, the ap:proximafo fundamental period of the 
structure; Ta, iii each of the t\\'o orthogonal diro6tiohs determined in accordance with 
Section 12.8.2.1 ofASCE 7, is less than Q.8 T& determined in accordanee with Seetion 
11.1,a.of ,i\SCE 7. 

2. In each of the two orthogonal directions, the fundamental period of the structure used to 
calculate the story drift is less than T&.,. 

3. Equation 12. B 2 of ASCE ,?. is ,\;ls\3d-.t() .d~rmine the seismic response coeffieient, C&.,. 
4. The diaphragms a~Jigjd.6f..i:#0,P.,~r,'rJliije~ to pejdealized as rigid in accordanee with 

Section 12.3.1 in AsCitt or tefdi"aphragms "f3ermitted to be idealized as flexible in 
accon;iane~ ll>'ith Seo.tiQn 12 .. a,1.:o.t N.;CE 7,. the di!St?noe between vertioal elements of 
the s~ismti·for6e''fo'si8titig syst~nfdoeknbt exoeed '4() feet (12 192 mm). 

1613A.3.5.2 Simplified design procedure. Not permitted by OSHPD. 'Nnere the alternate 
simplified design proc'edure of ASC'E 7 is ·bised; the seismic desi~j°n oategor=Y shall be 
determined in accordance 1Nith A$CE 7. 

1613A.4.1 Additional seismic-force-resisting systems for seismically isolated structures. 
Add the following exception to the end of Section 17.5.4.2 of ASCE 7: 

Exception: For isolated structures designed in accordance with this standard, the structural 
system limitations including the structural height limitations in Table 12.2-1 for ordinary steel 
concentrically braced frames (OCBFs) as defined in Chapter 11 and ordinary intermediate 
moment frames (OMFs) (IMFs) as defined in Chapter 11 are permitted to be taken as 160 feet 
(48 768 mm) for structures assigned to Seismic Design Category D, E or F, provided that the 
following conditions are satisfied: 

1. The value of R1 as defined in Chapter 17 is taken as 1. 

2. For OMFs and OCBFs, design is in accordance with AISC 341. 
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3. For IMFs, design is in accordance with A/SC 341. In addition, requirements of Section 
E3.6e of A/SC 341 shall be satisfied. 

1613A.6 Ballasted photovoltaic panel systems. Ballasted, roof-mounted photovoltaic panel 
systems need not be rigidly attached to the roof or supporting structure. Ballasted non-penetrating 
systems shall be designed and installed only on roofs with slopes not more than one unit vertical in 12 
units horizontal. Ballasted nonpenetrating systems shall be design to resist sliding and uplift resulti11g 
from lateral and vertical forces as required by Section 1605A, using a coefficient of friction determined 
by acceptable engineering principles. In structures assigned to Seismic Design Category G, D, E or F, 
ballasted nonpenetrating systems shall be designed to accommodate seismic displacement 
determined by nonlinear response history analysis or shake-table testing, using input motions 
consistent with ASCE 7 lateral and .vertical seismic forces for nonstructural components on roofs. 

f OSHPD 1 & 41 Ballasted photovoltaic panel systems shall be considered as an alternative system. 

SECTION 1615A 
STRUCTURAL INTEGRITY 

1615A.1 General. High-rise buildings that are assigned to Risk Category Ill or IV shall comply with the 
requirements of this' section. Frame structures shall comply with the requirements of Section 1615A.3. 
Bearing wall structures shall comply with the requirements of Section 1615A.4. 

1615A.2 Definitions. The following words and terms are defined in Chapter 2 except those defined 
below shall, for the purposes of this section, have the meanings shown herein. 

HIGHwR/SE BUILDING. A building with an occupied floor located more than 75 feet (22 860 mm) 
above the base. 

SECTION 1616A 
MOD/FICA TIONS TO ASCE 7 

1616A.1 General. The text of ASCE 7 shall be modified as indicated in Sections 1616A.1.1 through 
1616A.1.40 1616A.1.42. 

1616A.1.1ASCE7, Section 1.3. Modify ASCE 7 Section 1.3 by adding Section 1.3.6 as follows: 

1.3.6 Structural Design Criteria. Where design is based on ASCE 7 Chapters 16, 17, or 18; 
and 31, the ground motion, wind W-nnel design reoommendatlens, analysis and design 
methods, material assumptions, testing requirements, and acceptance criteria proposed by 
the engineer shall be submitted to the enforcement agency in the form of structural design 
criteria for approval. 

[OSHPD 1 & 4] Peer review requirements in Section 3414A of this code shall apply to design 
reviews required by ASCE 7 Chapters 17and18. 

1616A.1.2 ASCE 7, Section 11.1.3. Replace last paragraph of ASCE 7 Section 11.1.3 by the 
following: 

Buildings shall be designed and detailed in accordance with Chapter 12. 

1616A.1.3 ASCE 7, Section 11.4.7. Modify ASCE 7 Section 11.4.7 by adding the· following: 

For buildings assigned to Seismic Design Category E or F, or when required by the building 
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official, a ground motion hazard analysis shall be performed in accordance with ASCE 7 
Chapter 21 as modified by Section 1803A. 6 bf this code. 

1616A.1.4 ASCE 7, Table 12.2 ·1. Modify ASCE 7 Table 12.2-1 as follows: 

A. BEARING WALL SYSTEMS 

5. Intermediate Precast Shear Walls - Not permitted by OSHPD. 

17. Light-framed walls with shear panels of ali other materials - Not permitted by OSHPD. 

B. BUILDING FRAME SYSTEMS 

3. Steel ordinary concentrically braced frames- Not permitted by OSHPD. 

8. Intermediate Precast Shear Walls - Not permitted by OSHPD. 

24. Light-framed walls with shear panels of all other materials - Not permitted by OSHPD. 

26. Special steel plate shear wall - Not permitted by OSHPD. 

C. MOMENT RESISTING FRAME SYSTEMS 

2. Steel special truss moment frames - Not permitted by OSHPD. 

3. Steel intermediate moment frames - Not permitted by OSHPD. 

4. Steel ordinary moment frames - Not permitted by OSHPD. 

12. Cold-formed steel -special bolted moment frame - Not permitted by OSHPD. 

Exception: 

1) Systems listed in this S(1ction can be used as an alternative system when pre
approved by the enforcement agency. 

2) Rooftop or other supported structures not exceeding two stories in height and 
1 O percent of the. total structure weight can use the systems in this section when 
designed as components per ASCE 7 Chapter 13. 

3) Systems listed in this section can be used for seismically isolated buildings,, 
when permitted by Section 1613A.4.1. 

1616A.1.5 ASCE 7, Section 12.2.3.1. Replace ASCE 7 Section 12.2.3.1Items#1and#2 by the 
following: 

The value of the response modification coefficient, R, used for design at any story shall not 
exceed the lowest value of R that is used in the same direction at any story above that story. 
Likewise, the denection amplification factor, Cd, and the system over strength factor, 0 0, used 
for the design at any story shall not be Jess than the largest values of these factors that are 
used in the same direction at any story above that story. 

1616A.1.6 ASCE 7, Section 12.2.3.2. Modify ASCE 7 Section 12.2.3.2 by adding the following 
additional requirement: · 
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f. Where design of elements of the upper portion is governed by special seismic load 
combinations, the special loads shall be considered in the design of the lower portion. 

1616A.1.7 

1616A.1.8 

1616A.1.9 

1616A.1.10 ASCE 7, Section 12.3.3. Modify first sentence of ASCE 7 Section 12.3.3.1 as follows: 

12.3.3.1 Prohibited Horizontal and Vertical Irregularities for Seismic Design Categories 
D through F. Structures assigned to Seismic Design Category D, E, or F having horizontal 
structural irregularity Type 1b of Table 12.3-1 or vertical structural irregularities Type 1b, Sa or 
Sb of Table 12.3-2 shall not be permitted. 

1616A.1.11ASCE7, Section 12.7.2. Modify ASCE 7 Section 12. 7.2 by adding item 6 to read as 
follows: 

6. Where buildings provide lateral support for walls retaining earth, and the exterior grades on 
opposite sides of the building differ by more than 6 feet (1829 mm), the load combination of 
the seismic increment of earth pressure due to earthquake acting on the higher side, as 
determined by a Geotechnica/ engineer qualified in soils engineering plus the difference in 
earth pressures shall be added to the lateral forces provided in this section. 

1616A.1.12 ASCE 7, Section 12.8.1.3. Replace ASCE 7 Section 12.8.1.3 by the following: 

12.B.1.3 Maximum 88 l/alue in Determination of C6 • P.or regular struoturos five stor.ies or 
.'e88. abo'le the base as defined in Seotion 11.2 and wlth a period, T, of 0.5 s or!e88, Cs-is 
permitted to be oa.'ou!atod using the /.arger of either Ss -1. 5 or 80% of the va.'ue of Ss 
determined per Seotkms 11.4.1or11.4.7. 

12.8.1.3 Maximum Sos Value in Determination of C§ and Ev 
The value of Cs and Ev. are permitted to be calculated using a value of Sas equal to 1.0, but not 
Jess than 70% of SD§. as defined in Section 11.4.4. provided that all of the following criteria are 
met: 

1. The structure does not have irregularities. as defined in Section 12.3.2; 
2. The structure does not exceed five stories above the base as defined in Section 11.2: 
3. The structure has a fundamental period. T. that does not exceed 0. 5 seconds, as 

determined using Section 12.8.2: 
4. The structure meets the requirements necessarv for the redundancy factor, p, to be 

permitted to be taken as 1.0, in accordance with Section 12.3.4.2; 
5. The site soil properties are not classified as Site Class E or F. as defined in Section 

11.4. . d 

7. COSHPD 1 & 41 The structure is a nonconforming building not supporting SPC-3 or 
higher buildings. 

1616A.1.13 ASCE 7, Section 12.9.4. Replace ASCE 7 Section 12.9.4 as follows: 

12.9.4 Scaling Design Values of Combined Response. Modal base shears used to 
determine forces and drifts shall not be less than the base shears calculated using the 
equivalent lateral force procedure of section 12. 8. 

1616A.1.14 ASCE 7, Section 12.10.2.1. Replace ASCE 7 Exception 1. of Section 12.10.2.1 by the 
following: 
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EXCEPTIONS: 
1. The forces calculated above need not exceed those calculated using the load 
combinations with overstrength factor of Section 12.4. 3. 2 with seismic forces determined 
by Equation 12. 10- 3 and transfer forces, where applicable. · 

1616A.1.15 ASCE 7, Section 12.12.3.[0SHPD 1 & 4] ReplaceASCE 7 Equation 12.12-1 by the 
following: 

(Equation 12.12-1) 

1616A.1.16 ASCE 7, Section 12.13.1. Modify ASCE 7 section 12. 13. 1 by adding Section 12. 13. 1. 1 as 
follows: 

12.13.1.1 Foundations and superstructure-to-foundation connections. The foundation 
shall be capable of transmitting the design base shear and the overturning forces from the 
structure into the supporting soil. Stability against overturning and sliding shall be in 
accordance with Section 1605A. 1. 1. 

In addition, the foundation and the connection of the superstructure elements to the foundation 
shall have the strength to resist, in addition to gravity loads, the lesser of the following seismic 
loads: 

1. The strength of the superstructure elements. 

2. The maximum forces that would ooeur can be delivered to the foundation in the £!. fully 
yielded structural system. 

3. Forces from the Load Combinations with overstrength factor in accordance with ASCE 
7 Section 12.4.3.2. 

Exceptions: 

1. Where reference standards specify the use of higher design loads. 

2. When it can be demonstrated that inelastic deformation of the foundation and 
superstructure-to-foundation connection will not result in a weak story or cause 
collapse of the structure. 

3. Where /3asio sttllot:t::1ra.1 system seismic force-resisting system consists of light 
framed walls with shear panels, unless the reference standard specifies the use 
of higher design loads. 

Where the computation of the seismic overturning moment is by the equivalent lateral-force 
method or the modal analysis method, reduction in overturning moment permitted by section 
12.13.4 of ASCE 7 may be used. 

Where moment resistance is assumed at the base of the superstructure elements, the rotation 
and flexural deformation of the foundation as well as deformation of the superstructure-to
foundation connection shall be considered in the drift and deformation compatibility analyses. 

1616A.1.17 ASCE 7, Section 13.1.3. [OSHPD 1 & 4] Modify ASCE 7 Section 13.1.3 by the following: 

The design of supports and attachments for all nonstructural components shall have a 
component importance factor, Ip. equal to 1.5. 
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Exception: Freestanding skilled nursing or acute psychiatric buildings, not providing 
seNiceslsystems, utilities, or access/egress to general acute care buildings 
designated as SPC 3 or higher in accordance with Chapter 6 of the California 
Administrative Code, shall be permitted to use component importance factor, Ip, as 
shown in Table 1616A.1.17. 

TABLE 1616A.1.17 
COMPONENT IMPORTANCE FACTOR (lp)1 FOR 

FREESTANDING SKILLED NURSING AND ACUTE PSYCHIATRIC BUILDINGS 

Description Importance Factor (Ip) 1 

Architectural components 1.0 
Mechanical and electrical components 1.5 

Medical devices 1.5 
Piping, including in-line components 1.5 

HVAC ducts, including in-line components 1.0 
Electrical raceways 1.0 

1 Components required for life-safety purposes after an earthquake, including emergency and standby 
power systems, mechanical smoke removal systems. fire protection sprinkler systems, fire alarm 
control panels, and egress stairways shall have a component importance factor (Ip) of 1.5. 

1616A.1.18 ASCE 7, Section 13.1.4. Replace ASCE 7 Section 13.1.4 with the following: 

13.1.4 Exemptions. The following nonstructural components are exempt 
from the requirements of this section: 

1. Furniture (except storage cabinets as noted in Table 13.5-1). 
2. Temporary or moveable (mobile) equipment. 

Exceptions: 

a) Equipment shall be anchored if it is permanently attached to the building utility 
services such as electricity, gas, or water. For the purposes of this requirement, 
"permanently attached" shall include all electrical connections except plugs for 
duplex receptacles. 

b) The enforcement agency shall be permitted to require temporary attachments for 
movable equipment which is usually stationed in one place and heavier than 400 
pounds or has a center of mass located 4 feet (1.22 m) or more above the adjacent 
floor or roof level that directly support the component. when they are not in use for 
a period longer than 8 hours at a time. · 

3. Architectural, mechanical and electrical components in Seismic Design Categodes D, 
E, or F where all of the foflowing apply: 

a. The component is positively attached to the structure; 
b. Flexible connections are provided at seismic separation joints and between the 

component and associated ductwork, piping, and conduit; and either: 

i. The component weighs 400 pounds (1780 N) or less and has a center of 
mass located 4 feet (1.22 m) or less above the adjacent floor or roof level 
that directly support the component; 
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Exception: Special Seismic Certification requirements of this code in 
accordance with Section 1705A.13.31705A.12.4 shall be applicable. 

or 
ii. The component weighs 20 pounds (89 N) or less or, in the case of a 

distributed system, 5 lb/ft (73 Nim) or fess. 

Exception: The enforcement agency shall be permitted to require attachments for 
equipment with hazardous contents to be shown on construction documents 
irrespective of weight. 

1616A.1~19 ASCE 7, Section 13.4. Replace ASCE 7 Section 13.4.2.3 with the following: 

13.4.2.3 Prequalified .P east-installed anchors and seecialtv inserts in Concrete· 
and Masonry. 
Post-installed anchors and specialty inserts in concrete that are used for component 
ancl:lo::age s/:Jatl he pre-qualified for seismic applications in accordance with AC/ 
355.2, AC/ 355.4. ICC-ES AC193, ICC-ES AC232,, M ICC-ES AC308 or /CC,..ES 
AC446 shall be permitted. Post-installed anchors in masonry used for oofR(Jonent 
ancl:lorage shall be pre-qualified for seismic applications in accordance with ICC-ES 
AC01, AC58, or AC106. 

Use of screw anchors shall be limited to dry interior conditions and shall not be used 
in building enclosures. Re-use of screw anchors or screw anchor holes shall not be 
permitted. 

1616A.1.20 ASCE 7, Section 13.4.5 Modi(yASCE 7 Section 13.4.5 by adding Section 13.4.5.1 
as follows: 

13.4.5.1190BA.1.1 Power Actuated Fasteners: 
Power actuated fasteners qualified in accordance with ICC-ES AC 70 shall be 
deemed to satisfy the requirements of Section 13. 4. 5. this section. 

Power actuated fasteners shall be permitted in seismic shear for components exempt 
from permit requirements by Section 1616A. 1. 18 of this code and for interior non
bearing non-shear wall partitions onlv. Power actuated fastener shall not be used to 
anchor seismic bracing, exterior cladding or curtain wall systems. 

Exception: Power actuated fasteners in steel to steel connections 
prequalified for seismic application by cyclic tests in accordance with ICC-ES 
AC 70 shall be permitted for seismic design. 

1616A.1.211616A.1.20 ASCE 7, Section 13.5.6. Replace ASCE 7, Section 13.5.6 with the 
following: 

13.5.6 Suspended Ceilings. Suspended ceilings shall be in accordance with this section. 

13.5.6.1 Seismic Forces. The weight of the ceiling, Wp, shall.include the ceiling grid; ceiling 
tiles or panels; light fixtures if attached to, clipped to, or laterally supported by the ceiling grid; 
and other components that are laterally supported by the ceiling. Wp shall be taken as not 
less than 4 psf (19 N/m2

). . 

The seismic force, Fp, shall be transmitted through the ceiling attachments to the building 
structural elements or the ceiling-structure boundary. 

13.5.6.2 Seismic Design Requirements. Suspended acoustical tile or lay-in panel ceilings 
shall be designed in accordance with ASTM E 580 Section 5.2. 8 and the requirements of 
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Sections 13.5.6.2.1and13.5.6.2.2, or be designed in accordance with Section 13.2.1.1, or be 
seismically qualified in accordance with Sections 13.2.5or13.2.6. 

13.5.6.2.1. Industry Standard Construction for Acoustical Tile or Lay-In Panel 
Ceilings. Acoustical tile or lay-in panel ceilings in Seismic Design Categories D, E, and F 
shall be designed and installed in accordance with ASTM C635, ASTM C636, and ASTM 
E 580, Section 5 - Seismic Design Categories D, E, and Fas modified by Section 
13.5.6.2.2. 

Exception to Section 13.5.8.1 shall not be used in accordance with ASTM E 580 Section 
5.5 . 

. 13.5.6.2.2 Modification to ASTM E 580. Modify ASTM E 580 by the following: 

1. Exitways. Lay-in ceiling assemblies in exitways of hospitals shall be installed with 
a main runner or cross runner surrounding all sides of each piece of tile, board or 
panel and each light fixture or grille. A cross runner that supports another cross 
runner shall be considered as a main runner for the purpose of structural 
classification. Splices or intersections of such runners shall be attached with 
through connectors such as pop rivets, screws, pins, plates with end tabs or other 
approved connectors. Lateral force diagonal bracing may be omitted in the short or 
transverse direction of exitways. not exceeding 8 feet wide. when perimeter 
support in accordance with ASTM E 580 Sections 5.2.2 and 5.2.3 is provided and 
the perimeter wall laterally supporting the celling in the short or transverse direction 
is designed to carrv the ceiling lateral forces. The connections between the ceiling 
grid. wall angle and the wall shall be designed to resist the ceiling lateral forces. 

2. Corridors and Lobbies. Expansion joints shall be provided in the ceiling at 
intersections of corridors and at junctions of corridors and lobbies or other similar 
areas. 

3. Lay-in panels. Metal panels and panels weighing more than 112 pounds per 
square foot (24 Nlm2

) other than acoustical tiles shall be positively attached to the 
ceiling suspension runners. 

4. Lateral force bracing. Lateral force bracing is required for all ceiling areas except 
that they shall be permitted to be omitted in rooms with floor areas up to 144 
square feet when perimeter support in accordance with ASTM E 580 Sections 
5.2.2 and 5.2.3 are provided and perimeter walls are designed to carry the ceiling 
lateral forces. The connections between the ceiling grid. wall angle and the wall 
shall be designed to resist the ceiling lateral forces. Horizontal restraint point 
spacing shall be justified by analysis or test and shall not exceed a spacing of 12 
feet by 12 feet. Restraint Bracing wires shall be secured with four tight twists in 1 
112 inches, or an approved alternate connection. 

5. Ceiling support and bracing wires shall be spaced a minimum of 6" from all pipes. 
ducts. conduits and equipment that are not braced for horizontal forces. unless 
approved otherwise by the building official. 

5. Ceiling fixtures. Fixtures insta!Jed fn aeoustioa! t.\'e or Jay .18 panel oeiling-s shaJI 
be mounted in a manner that w#J not oompromiso oefi.ing performanoe. ' 

Final Express Terms 

AJ! reoessed or drop fn Ught fixtures and gFi!les shall be supported direot!y from the 
fixture housing to the struoture abo•1e with a min!mum of two 12 gage wires .looatod 
at diagonally opposite oorners. Le•1e!lng and po&itioning of fixtures may be 
pro·1ided ey the oeiling grid. Fixture slJ{JPort vlires may be &'ig/Jtly loose to allow the 
fixt1:Jre to seat in the grid system. Fixtures s/:Jal!not be supported from main nmners 
or oross runners if the weight of the fixtures oaf:JSes the total dead load to e-xoeed 
the def/.eotion oapability of the oeH!ng suspension system. 
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Fixtures sha!! not be mstah'ed so that the main runners or sross rUf!ners 'lJU! be 
eooontrieaf!y loaded. 

Surfase mounted 'fixtures sha!l eo attashed to the main P.Jnner with at least two 
posftive o!amping devices made ofmateFia! with a minlmum of 14 gage. Rotatlona! 
spring satolws do not somply. A 12 gage suspension wire shaU ee attashed to 
eaGh s.'amping devlGe and to the stnmture abo•;e. 

6. P-artitisns. ~/here the suspended sailing system is requk-ed to provide lateral 
supf)ort for the permanent or re.losatable partitions, the sonneotion of the partition 
to the soiling system, the se#.ing system members and their sonnestions, and the 
.'atera.' forse bras.irlg shat.' be designed to support the reastion force of tho partitlon 
from presoribed !eads applled pe.rpendleular to the fase of tho partitlon. P-artftlon 
sonnestors, the suspencJed ooiling sy8tem and the .'atera! feroe bras.wg sha!I al! be 
engineered to suit the individual partition app.'ioatlon and Bha!I be shown or defined 
in the draw!ngs or speoifications. 

1616A.1.221616A.1.21ASCE7, Section 13.5.7. [OSHPD 1 & 4] Modify ASCE 7 Section 13.5. 7 
::' by the following: 

All access floors shall be special access floors in accordance with Section 13. 5. 7. 2. 

1616A.1.23 1616A.1.22 ASCE 7 Tables 13.5-1and13.6-1. ModifvASCE 7, Tables 13.5-1 & 
13.6-1 bv the following: 

1. For components with RJJ greater than 1. 5, overstrength factor (Oo) for design of anchorage 
to concrete and vibration isolators along with associated snubbers!connections shall be 
2.0. 

2. For Exterior Nonstructural Wall Elements and Connections. overstrength factor fOg) shall 
be 1.0. 

1616A.1.241616A.1.23 AS'CE 7, Section 13.6.5. Modify ASCE 7, Section 13.6:5.6 Exceptions 1 
and 2 as follows: 

Exceptions: 
1. Design for the seismic forces of Section 13.3 shall not be required for raceways where 

either: 

a. Trapeze assemblies are used to support raceways and the total weight of the raceway 
supported by trqpeze assemblies is fess than 10 lb/ft (146 Nim), or 

b. The raceway is supported by hangers and each hanger in the raceway run is 12 in. 
(305 mm) or less in length from the raceway support point to the supporting structure. 
Where rod hangers are used with a diameter greater than 318 inch, they shall be 
equipped with swivels to prevent inelastic bending in the rod. 

2. Design for the seismic forces of Section 13.3 shall not be required for conduit, regardless 
of the value of Ip. where the conduit is less than 2.5 in. (64 mm) trade size. 

1616A.1.251616A.1.24ASCE 7, Section 13.6.7. Replace ASCE 7, Section 13.6.7 Exceptions 1 
and 2 with the following: 

Exceptions: 
The following exceptions pertain to ductwork not designed to carry toxic, highly toxic, or 
flammable gases or used for smoke control: 

1. Design for the seismic forces of Section 13.3 shall not be required for ductwork where 
either: 
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a. Trapeze assemblies are used to support ductwork and the total weight of the 
ductwork supported by trapeze assemblies is less than 10 lb/ft (146 Nim); or 

b. The ductwork is supported by hangers and each hanger in the duct run is 12 in. 
(305 mm) or less in length from the duct support point to the supporting structure. 
Where rod hangers are used with a diameter greater than 318 inch, they shall be 
equipped with swivels to prevent inelastic bending in the rod. 

2. Design for the seismic forces of Section 13.3 shall not be required where provisions are 
made to avoid impact with larger ducts or mechanical components or to protect the ducts in 
the event of such impact; and HVAC ducts have a cross-sectional area of 6 ff (0.557 m2

) or 
less, or weigh 10 lb/ft (146 Nim) orless. 

1616A.1.26ASCE 7, SestioR 13.6.B.2. ModifyASCE 7, Seotfon 13.6.8.2 by adding Exoeptlon as 
fo/k;ws: 

Anohor capacities shaH ee determined in aooordanoe wlth material ohapters of this oode in 
lieu of using those in NFPA 13 and demand sha.'! be eased on ASCE 7. 

1616A.1.26 ASCE 7, Section 13.6.8.3. Replace ASCE 7, Section 13.6.8.3 with the following: 

13.6.8.3 Exceptions. Design of piping systems and attachments for the seismic forces of 
Section 13.3 shall not be required wbere one of the following conditions apply: 

1. Trapeze assemblies are used to support piping whereby no single pipe exceeds the limits 
set forth in 3a. orb. below and the total weight of the piping supported by the trapeze 
assemblies is less than 10 lb/ft (146 Nim). 

2. The piping is supported by hangers and each hanger in the piping run is 12 in. (305 mm) 
or less in length from the top of the pipe to the supporting structure. Where pipes are 
supported on a trapeze, the trapeze shall be supported by hangers having a length of 12 
in. (305 mm) or less. Wl?ere rod hangers are used with a diameter greater than 318 inch, 
they shall be equipped with swivels to prevent inelastic bending In the rod. 

3. Piping having an Rp in Table 13. 6-1 of 4. 5 or greater is used and provisions are made to 
avoid impact with other structural or nonstructural components or to protect the piping in 
the event of such impact and where the following size requirements are satisfied: 

a. For Seismic Design Categories D, E, or F and values of Ip greater than one, the 
nominal pipe size shall be 1 inch (25 mm) or less. 
b. For Seismic Design Categories D, E, or F, where Ip= 1.0 the nominal pipe size shall 
be 3 inches (80 mm) or less. 

The exceptions above shall not apply to elevator piping. 

1616A.1.27 ASCE 7, Section 13.6.10.1. Modify ASCE 7 Section 13.6.10.1 by adding Sedtion 
13. 6. 10. 1. 1 as follows: 

· 13.6.10.1.1 Elevators guide rail support. The design of guide rail support-bracket fastenings 
and the supporting structural framing shall use the weight of the counterweight or maximum 
weight of the car plus not Jess than 40 percent of its rated load. The seismic forces sha/I be 
assumed to be distributed one third to the top guiding members and two thirds to the bottom 
guiding members of cars and counterweights, unless other substantiating data are provided. 
In addition to the requirements of ASCE 7 Section 13.6.10.1, the minimum seismic forces shall 
be 0.5g acting in any horizontal direction. 

1616A.1.28 ASCE 7, Section 13.6.10.4. Replace ASCE 7, Section 13.6.10.4 as follows: 
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13.6; 10.4 Retainer plates. Retainer plates are required at the top and bottom ofthe car and 
counte1Weight, except where safety devices acceptable to the enforcement agency are 
provided which meet all requirements of the retainer plates, including full engagement of the 
machined portion of the rail. The design of the car, cab stabilizers, counte1Weight guide rails 
and counte1Weight frames for seismic forces shall be based on the following requirements: 

1. The seismic force shall be computed per the requirements of ASCE 713.6.10.1. The 
minimum horizontal acceleration shall be 0.5g for all buildings. 

2. Wp shall equal the weight of the counte1Weight or the maximum weight of the car plus 
not less than 40 percent of its rated load. 

· 3. With the car or counte1Weight located in the most adverse position, the stress in the rail 
shall not exceed the limitations specified in these regulations, nor shall the deflection of 
the rail relative to its supports exceed the deflection listed below: 

RAIL SIZE WIDTH OF MACHINED ALLOWABLE RAIL 
(weight per foot of length, SURFACE DEFLECTION 

pounds) (inches) (inches) 
8 1% 0.20 
11 1-~ 0.30 
12 1% 0.40 
15 131132 0.50 

18 ~ 131132 0.50 
22~ 2 0.50 
30 2% 0.50 

For SI: 1 inch = 25 mm, 1 foot = 305 mm. 

NOTE: Deflection limitations are given to maintain a consistent factor of safety against 
disengagement of retainer plates from the guide rails during an earthquake. 

4. Where guide rails are continuous over supports and rail joints are within 2 feet (610 
mm) of their supporting brackets, a simple span may be assumed. . 

5. The use of spreader brackets is allowed. 

6. Cab stabilizers and counte1Weight frames shall be designed to withstand computed 
lateral load with a minimum horizontal acceleration of 0.5g. 

1616A.1.29 ASCE 7, Section 16.1.4. Remove ASCE 7. Sections 16.1.4.1and16.1.4.2 and modify 
Section 16. 1.4 by the following: · · · 

Maximum scaled base shears used to determine forces and drifts shall not be less than the 
base shears calculated using the equivalent lateral force procedure of Section 12. 8. 

1616A.1.30 ASCE 7, Section 16.2.2. Modify ASCE 7 Section 16.2. 2 by adding the following: 

. Requirements of this section shall be deemed to be satisfied for new buildings, using 
acceptance criteria in Section 16.2.4.2, by the nonlinear modeling parameters in ASCE 41. 

1616A.1.31ASCE7, Section 16.2.3. Modify ASCE 7 Section 16.2.3 by adding the following: 

Requirements of this section shall be deemed to be satisfied by using load combinations in 
Sections 12.4.2.3 and 12.4.3.2 with 25% of the required live loads. 

1616A.1.32 ASCE 7, Section 16.2.4. Modify ASCE 7 Section 16.2.4 by the following: 
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a) Where site is located within 3. 1 miles (5 km) of an active fault at least seven ground motions 
shall be analyzed and response parameters shall be based on larger of the average of the 
maximum response with ground motions applied as follows: 

1. Each of the ground motions shall have their maximum component at the fundamental 
period aligned in one direction. 

2. Each of the ground motion's maximum component shall be rotated orthogonal to the 
previous analysis direction. 

b) Where site is located more than 5 km from an active fault at least 1 O ground motions shall be 
analyzed. The ground motions shall be applied such that one-half shall have their maximum 
component aligned in one direction and the other half aligned in the orthogonal direction. The 
average of the maximum response of all the analyses shall be used for design. 

1616A.1.33 ASCE 7, Section 16.2.4.1. [OSHPD 1 & 4] Replace ASCE 7 exceptioh to Section 
16.2.3 by the following: 

Where this standard requires the consideration of the load combinations with overstrength factor 
of Section 12.4.3.2, average demand from MCER analysis obtained from suite of analysis in 
accordance with Section 16.2.4 shall be used with Immediate Occupancy (10) acceptance 
criteria in Section 16.2.4.2. 

1616A.1.34 ASCE 7, Section 16.2.4.2. [OSHPD 1 & 4] Modify ASCE 7 Section 16.2.4.2 by the 
following: 

Acceptance criteria for elements subjected to deformation beyond their linear range of response 
shall be based on ASCE 41 for Immediate Occupancy (10) at Design Earthquake (DE) and Life 
Safety (LS) at Risk-Targeted Maximum Considered Earthquake (MCER). For LS aooeptanco 
ariteria at MC&, primary components shall be w#hfn the acaeptanae criteria for primary 
aomponents and secondary components shall be within tho acceptance criteria for secondary 
cemponents. 

1616A.1.36ASCE 7, Section 17.2.1. ModlfyASCE 7, Snction 17.2.1 by addjng the fo!!owtng: 

The importance factor, 113, for parts and portions ofa seismic isolated building shal! be tho same 
as that required for a fixed base building of tho same risk category. 

1616A.1.351616A.1.36 ASCE 7 Section 17.2.4.7. Modify ASCE 7, Section 17.2.4.7 by adding 
the following: · 

The effects of uplift and/or rooking shall be explicitly accounted for in the ana!ysis and in the 
testing of the isolator units. 

1616A.1.37 ASCE 7, Section 17.2.S.2. Modify ASCE 7, Section 17.2.5.2 by addlng tho fot!OV'ling: 

The separation req1Jiromonts for tho b1Jikling above tho iso!ation system and adjacent blJiklings 
sha!l be the sum of the faatored disp!acements for each bu!lding. The factors to be used in 
determining separations shalt be: 

1. For seiSfflloa!!y isolated bulldings, the deformation resulting from tho analyses using tho 
Risk Targeted Maximum Considered Earthquake l:JfJFrWdified by ,q,.. 

2. F-Or fixed based blJi!dings, C.a times the e!astfc deformations resulting from an eqlJi•ta.'-Ont 
static analysis uslng the seiSfflic base shear computed 'lia ASCE 7, Section 12. 8. 

1616A.1.361616A.1.3B ASCE 7, Section 17.4. Modify ASCE 7, Section 17.4.2 by addjng the 
following: 
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17.4.2.3 Linear Procedure. Linear procedures shall ·not be used in Seismic Design Category E 
and F structures. be !fmited to structures looated atsftds where mapped •1al-ue of S4 !s loss than 
~ 

1616A.1.371616A.1.39 ASCE 7, Section 17.6 Modify ASCE 7, Section 17.6 by adding the 
following: 

17.6.1.1 Minimum Seismic Force. For the response spectrum and linear response history 
procedures, Vb and V5, shall not be taken less than those calculated in accordance with 
Equations 17.5-7 and 17.5-8. 

1616A.1.38161fi.A.1.40 ASCE 7, Section 18.3.1. Modify ASCE 7, Section 18.3.1 by replacing the 
third paragraph with the following: · 

If the calculated force in an element of the seismic force resisting system does not exceed 1. 5 
times its nominal strength for the Risk-Targeted Maximum Considered Earthquake (MCER) nor 
its nominal strength for the Design Earthquake (DE), the element is permitted to be modeled as 
linear .. For this section, the MCER and DE response shall be based on largest response due to a 
single ground motion and not the average response of suite of ground motions. · 

1616A.1.39 1616A.1.41 Earthquake MatiaR MeasuriRg /RStrumeRtatiaR aRd MaRitoFiRg. 
Post-Earthquake Structural Verification. [OSHPD 1 & 4] Modify ASCE 7 by the following: 

Scope: For buildings with a Seismio f8olatioR System, a Dampmg System or a Lateral Force 
Resisting System (LFRS) not listed 111 ASCE 7 Table 12.2 1, earthquake motion measurfng 
fnst:=f::lmeRtation and !nstaHed by the owner aRd monftormg shall be required. Monitoring 
requirements shall also apply to welded steel moment frame§. buildings constructed under a 
permit issued prior to October 25, 1994 post earthquake verification shall be in accordance with 
this section. 

lnstrumentatian: There sha# be a sl:lfficlent number of fnstR:lments to charaotorlzo the 
response of the building dlJFing an earthqua.'«J and sha!l !nolude at least one tri axial free field 
!nstrf::lment or equivalent. A proposal for mstrf;J-FRentation aRd equ!pment speoifioatioos shall be 
forl1atded to the enforcement agency for re'lievl and appreva!. 

The lnstroments shaH be interooRneoted for oommoR start aRd common timing. E-aoh mstrument 
shaH be located so that aocess is ma!nta!-ned at aH times and is unobstructed by room oontents. 
A sigR statiRg "MAU\!TA,W CLEAR ACCESS TO TH./S INSTRUMENT" shall be posted iR a 
ooospiouot:JS location. 

Tho owner of the buHdiRg shall be responsible for the implementation of the inst.'YffleRtation 
program. Malntenanoe of the !nstrumentatiOR and remo'lal lprooesslng of the records sha.'I be 
the responsib#lty of the enforoement agenoy. 

Monito-riRg-: A#er evol}' signffioant se.ismio eve-nt, where the ground shaking acceleration at the 
site exceeds 0.3g, or the aooeleratlen at any monitored buHdfng lo'l~I exoeeds 0. 8g, as 
measEJred by the seismio moR!toring system in the buif<:lf-ng, the owner shaH retain a str1:1otwal 
engineer to make an inspeotlen of the stn:1otl:lral system. The i-nspectlen shall .irlclude viewing the 
performance of the bEJikling, reviewing the strong motion reoords, and a 'lisual examiRatJon of 
the 1solators, dampers, aRd their coRneotlons for deterioration, offset or physicaJ damage. /\ · 
report for ea oh inspecUon, !ncl-ud.irlg oono!1:1siens on the oontinuing adequaoy of the str:ucwral 
system, shall be submitted to the enforcemeRt agenoy. 

Verification: After everv seismic event that generates ground motions specified in the California 
Administrative Code. Chapter 6. Section 4.2.0.1 or the damage indicators specified in the 
California Administrative Code. Chapter 6. Section 4:2.0.2 at a welded steel moment frame 
building constructed under a permit issued prior to October 25. 1994. the owner shall retain a 
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structural engineer to perform detailed joint evaluations required to meet the following 
requirements: 

1. A detailed joint evaluation program shall be submitted to the enforcement agency for 
approval prepared in accordance with the requirements of the California Administrative Code, 
Chapter 6. Section 4.2.0.3. 

2. Upon approval of the joint evaluation program required by Item 1 above for the joint 
inspections. a project to perform the joint inspections. detailed in the program. shall be 
submitted and a building permit shall be obtained by the owner no later than 6 months from the 
date of occurrence of the seismic event. 

Exception: Where the ground motions at the building site ate less than 0.4g, the permit shall 
be obtained no later than 12 months from the date of occurrence of the seismic event. · 

3. A detailed joint evaluation report shall be submitted to the enforcement agency no later 
than 6 months of obtaining the building permit. The report shall document the findings from the 
inspections of the joints and include conclusions on the adequacy of the structural system. 
Where unsafe conditions are discovered. the provisions of Section 116 shall applv. 

Where the detailed joint evaluation report is not submitted within the timeframes specified above. 
the building shall not be issued a building permit for any projects except for those for seismic 
compliance. maintenance and repair until the detailed joint evaluation work is complete. 

1616A.1.40 1616A.1.42 Operational Nonstructural Performance Level Requirements. 
[OSHPD 1 & 4] New general acute care hospitals and new building(s) required for general acute 
care services shall satisfy Operational Nonstructural Performance Level (NPC-5) requirements. 

Exception: A new building which is required for general acute care services that is added to 
an existing general acute care hospital and which has a building area of 4, 000 square feet 
(371 m2

) or less, need not satisfy the NPC-5 requirements until the deadline specified in 
California Administrative Code (Part 1, Title 24 CCR), Chapter 6. 

Hospitals and buildings designed and constructed to the provisions of this code for new 
construction shall be deemed to satisfy Operational Nonstructural Performance Level (NPC-5) 
requirements when: 

1. The facility has on-site supplies of water and holding tanks for sewage and liquid waste, 
sufficient to support 72 hours of emergency operations for the hospital or building, which are 
integrated into the building plumbing systems in accordance with the California Plumbing 
Code. 

2. An on-site emergency system as defined in the California Electrical Code is incorporated into 
the building electrical system for critical care areas. Additionally, the system shall provide tor 
radiological service and an onsite fuel supply for 72 hours of acute care operation. 

Emergency and standby generators shall not be located below the higher of the Design Flood 
Elevation (DFE) or Base Flood Elevation (BFE) plus two feet (BFE + 2 ft.) or 500 year flood 
elevation. whichever is higher. and shall be located at an elevation close to grade for easy 
accessibility from outside for maintenance. 

NOTATION: 
Authority: Health and Safety Code Section 130005(g) & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(g) 
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CHAPTER17 . ,. 
SPECIAL INSPECTIONS AND TESTS 

SECTION 1701 
GENERAL 

1701.1 Scope. The provisions of this chapter shall govern the quality, workmanship and requirements 
for materials covered. Materials of construction and tests shall conform to the applicable standards 
listed in this code. 

SECTION 1703 
APPROVALS 

1703.4 Performance. Specific information consisting of test reports conducted by an approved 
agency in accordance with the appropriate referenced standards, or other such information as 
necessary, shall be provided for the building official to determine that the product, material or 

;~ assembly meets the applicable code requirements. 

fOSHPD 21 Tests performed bv an independent approved testing agency//aboratorv having 
accreditation to the International Standards Organization (ISO) accreditation Standard 17025 or under 
the responsible charge of a competent approved independent Registered Design Professional shall be 
deemed to comply with requirements of this section. Test reports for structural tests shall be reviewed 
and accepted by an independent California licensed structural engineer. 

SECTION 1704 
SPECIAL INSPECTIONS AND TESTS, GONTRACTOR 

RESPONSIBILITY AND STRUCTURAL 
OBSERVATION 

1704.2 Special inspections and tests. Where application is made to the building official for 
construction as specified in section 105, the owner or the owners authorized agent, other than the 
contractor, shall employ one or more approved agencies to provide special inspections and tests 
during construction on the types of work specified in Section 1705 and identify the approved agencies 
to the building official. These special inspections and tests are in addition to the inspections by the 
building official that are identified in Section 110. 

[OSHPD 21An inspection agency having accreditation to the International Standards Organization 
(ISO) accreditation Standard 17020 shall be deemed to comply with the requirements for an approved 
inspection agencv. 

Exceptions: 

3. Special inspections and tests are not required for portions of structures designed and 
constructed in accordance with the cold-formed steel light-frame construction provisions of 
Section 2211. 7 or the conventional light-frame construction provisions of Section 2308. [OSHPD 
2] Not permitted by OSHPD. 
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SECTION 1705 
REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705.5.3 [OSHPD 2] Manufactured Trusses and Assemblies. The fabrication of trusses and 
other assemblages constructed using wood and metal members, or using light metal plate 
connectors, shall be continuously inspected by an approved agency. a q(;J{)fified inspeetor 
appr<Y/ed lay tf:le enforvement ageney. The inspeGtor approved agency shall furnish the architect, 
structural engineer and the enforcement agency with a report that the lumber species, grades and 
moisture content; type of glue, temperature and gluing procedure; type of metal members and 
metal plate connectors; and the workmanship conform in every material respect with the duly 
approved construction documents. pl-ans and speoifieations. Each inspected truss shall be 
stamped by the approved agency inspeetor with an identifying mark. 

1705.13.3 Designated Seismic System. For structures assigned to Seismic design Category C, 
D, E or F and with designated seismic systems that are subject to the requirements of Section 
13.2.2 of ASCE 7 for certification, the registered design professional shall specify on the approved 
construction documents the requirements to be met by analysis, testing or experience data as 
specified therein. Certificate of compliance documenting that the requirements are met shall be 
submitted to the building official as specified in Section 1704A.5. 

1705.13.3.1 Special Seismic Cerlification. [OSHPD 21 

1. Special seismic certification shall be required for life-safetv components. such as 
emergency and standby power systems. mechanical smoke removal systems, and fire 
sprinkler/fire protection systems. . 

2. Equipment and components supporting sub-acute bed(s) shall have special seismic · 
certification in accordance with Section 1705A. 

Construction documents for OSHPD 2 buildings without sub-acute beds shall explicitly state 
that skilled nursing facility or intermediate care facilitv does not admit patients needing 
sustained electrical life-support equipment. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Refe~ence: Health and Safety Code Sections 1275, 129850 and 129790 

CHAPTER 17A 
SPECIAL INSPECTIONS AND TESTS 

SECTION 1701A 
GENERAL 

1701A.1 Scope. The provisions of this chapter shall govern the quality, workmanship and 
requirements for materials covered. Materials of construction and tests shall conform to the applicable 
standards listed in this code. 

1701 A.1.1 A'j&lication. The scope of application of Chapter 17 A is as follows: 
1. 
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2. Structures regulated by the Office of Statewide Health Planning and Development 
(OSHPD), which include those applications listed in Section 1.10.1, and 1.10.4. These 
applications include hospitals, skilled nursing facWties, intermediate care facilities and 
correctional treatment centers. 

Exception: [OSHPD 2] Single-story Type V skilled nursing or intermediate care facilities 
utilizing wood-frame or fight-steel-frame construction as defined in Health and Safety Code 
Section 129725, which shall comply with Chapter 17 and any applicable amendments 
therein. 

1701A.1.2 Amendments in this chapter. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with 
the appropriate acronym of the adopting agency, as follows: 

1. 

2. Office of Statewide Health Planning and Development: 
[OSHPD 1]-Forapplications listed in Section 1.10.1. 
[OSHPD 4]-Forapplications listed in Section 1..1'0.4. 

1701A.31701A.4 Special iRspeGtaFs inspections and tests. [OSHPD 1and4] In addition to the 
inspector(s) of record required by the California Administrative Code, Section 7-144, the owner shall 
employ one or more approved agencies to provide special inspections and tests epeo.1al iflepectors 
wf:lo shall pro·lide fnepeotkms during construction on the types of work listed under Chapters 17 A, 
18A, 19A, 20, 21A, 22A, 23, 24, 25, 34A, and noted in the Test, Inspection, and Observation (TIO) 
program required by Sections 7-141, 7-145 and 7-149 of the California Administrative Code. Test, 
Inspection, and Observation (TIO) program shall satisfy requirements of Sections 1704A. 2.3 and 
1704A.5. 

SECTION 1702A 
DEFINITIONS 

1702A.1 Definitions. The following terms are defined in Chapter 2 except those defined below which 
shall, for the purposes of this seotion chapter. have the meanings shown herein. 

Qualitv Assurance (QA). Special inspections and testing provided by an approved agency employed 
by the Owner. Project specific testing required by approved construction documents shall be 
performed by the approved agency responsible for Qualitv Assurance (QA). unless approved 
otherwise by the building official. 

Qualitv Control (QC). Inspections and materials/functionalitv testing provided by the fabricator. 
erector, manufacturer or other responsible contractor as applicable. · 

SPECIAL INSPECTION. 
Continuous special inspection. The full-time observation of work requiring special inspection by 

·a special inspector who is present in the area where the work is being performed . 
. Periodic special inspection. The part-time or intermittent observation of work requiring special 
inspection by a special inspector who is present in the area where the work has been or is being 
performed and at the completion of the work. 
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SECTION 1703A 
APPROVALS 

1703A.4 Performance. Specific information consisting of test reports conducted by an approved 
agency in accordance with the appropriate referenced standards, or other such information as 
necessary, shall be provided for the building official to determine that the product, material or 
assembly meets the applicable code requirements. 

[OSHPD 1 & 4] All-t Iests shall be performed by an independent 
approved testing agencvllabbratory having accreditation to the International Standards Organization 
(ISO) accreditation Standard 17025 or shall be under the responsible charge of a -BR competent 
approved independent Registered Design Professional Ca!-ifomia .l.ioensed engineer shall be deemed 
to comply with requirements of this section. Test reports for structural tests shall be reviewed and 
accepted by an independent California licensed structural engineer. 

SECTION 1704A 
SPECIAL INSPECTIONS AND TESTS, 
CONTRACTOR RESPONSIBILITY AND 

STRUCTURAL OBSERVATION 

1704A.1 General. Special inspections and tests, statements of special inspections, responsibilities of 
contractors, submittal to the building official and structural observation shall meet applicable 
requirements of this section. 

1704A.2 Special inspections and tests. Where application is made to the building official for 
construction as specified in section 105, the owner arthe.owners authorized agent, other than 
oontraotor, shall employ one or more approved agencies tq provide special inspections and tests 
during construction on the types of work specified in Section 1705A and identify the approved 
agencies to the building official. These special inspections and tests are in addition to the inspections 
by the building official that are identified in Section 110. 

[OSHPD 1 & 41 An inspection agency having accreditation to the International Standards Organization 
USO) accreditation Standard 17020 shall be deemed to comply with the requirements for an approved 
inspection agency. 

The inspectors shall act under the direction of the architect or structural engineer or both. and be 
responsible to the Owner. Where the California Administrative Code (CAC) Section 7-·115 {a) 2 
permits construction documents to be prepared under the responsible charge of a mechanical. 
electrical or civil engineer. inspectors Shall be permitted to work under the direction of engineer in 
appropriate branch as permitted therein. 

Exceptions: 
1. Special inspections and tests are not required for construction of a minor nature or as warranted 
by conditions in the jurisdiction as approved by the building official. 
2. Unless otherwise required by the building official, speoial inspeotions are not required for Group 

U oooupancies that are accessory to a residential occupancy including, but not limited to, those 
listed in Section a12.1. 

a. Special insp.ections are not req1;1tred for portions of structures elesigi=leel and constrooted in 
accordance 'Nith tt:ie cold termed steel light frame constFUctian provisions orsectlmr22.11.7or the 
conventlonal light frame construction provisions of Seotion 2308. 

4. The contractor is permitted to employ the approved agencies where the contractor is also the 
ewner,. 
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1704A.2.3 Statement of special inspections.The applicant shall submit a statement of special 
inspections prepared by the registered design professional in responsible charge in accordance 
with Section 107.1 as a condition for permit iss1;1anee construction documents review. This 
statement shall be in accordance w:ith Section 1704A.3. 

eXGeptionhl}, statement of speolal iRspeetio/$ is not required far ptwtlons·of structures 
designed and eenstruoted if.I aec()rdanoe wturthe cold fonl!ed· steel lightframe sonetrHCtion 
provisions of Section 2211.7 or the conventional light frame construction provisions of Section 
~· 

1704A.2.4 Report requirement. The inspector(s) of record and A ,gpproved agencies sl)all keep 
records of special inspections and tests. The inspector of record and approved agency shall 
submit reports of special inspections and tests to the building official, and to the registered design 
professional in responsible charge as required by the California Administrative Code. Reports 
shall indicate that work inspected or tested was or was not completed in conformance to approved 
construction documents as required by the California Administrative Code and this code. Title 24 
Parts 1 aRd 2. Discrepancies shall be brought to the immediate attention of the contractor for 
correction. If they are not corrected, the discrepancies shall be brought to the attention of the 
building offic!,al and to the registered design professional in responsible charge prior to the 
completion of that phase of the work. A final report documenting required special inspections and 
tests, and correction of any discrepancies noted in the inspections or tests, shall be submitted at a 
point in time agreed upon prior to the start of work by the owner or owner's authorized agent to the 
building official. 

1704A.2.5 Special inspection of fabricated items. Where fabrication of structural, load-bearing 
or lateral load resisting members or assemblies is being conducted on the premises of a 
fabricator's shop, specialinspection of the fabricated items shall be performed during fabrication. 

Exceptions: TOSHPD 1 & 41 
41 Special inspections during fabrication are not required where the fabricator maintains 

approved detailed fabrication and quality control procedures that provide a basis for . 
control of the workmanship and the fabricator's ability to conform to approved construction 
documents and this code. Approval shall be based upon review of fabrication and quality 
control procedures and periodic inspection of fabrication practices by the special inspector 
and/or building official. as determined by the building official. 

2) Spes.i(j.'iR6fteefiGR6'ate aqt !1€EJUi~d"•N!'ISFe'.fa9F,ioaterJs registered and·approved in 
accordance 'Nith Section 1704.2.5.1. 

1704.2.5.1 fiabrloator approval. SpeeiaNns.13eotioRs dut=in§ fabrisation al'.Q not reqrilired whero 
the work.is.daneoa:thepremises·:ofa,fabr:isator.:registered'aAd'QPPRWedta;'pet'fbntl such 
work without special iRspeotloR. Approval shall be based 1:1pon review of the fabricator's 
written procedl:lf.titand quality soliitml mam:ials.;aOd" periodie:.auditiAg of faericati'0A practices by 
an approved agency. At completion of fabrication, the approved fabricator shall submit a 
oertffioato of oomp!iaRoe to the owner or owner's authorized agent for submittal to the b!Jiklklg 
.offioial:a$:sp.eQifled·J1:r:·S.eetion::1:704;5:stating that the weF.ki·v.t,0s perfcirme~:Mn accordance with 
the Cf/!}ptoved. ecmstr1;1:Gtion'do0£Jments. 

1704A.3.2 Seismic requirements in the statement of special inspections. Where Section 
1705A.12 or 1705A.13 specifies special inspections or tests for seismic resistance, the statement 
of special inspections shall identify the equipment/components thatreqµirespeoiaiseismic 
certification designated seismic systems and seismic force resisting systems that are subject to 
special inspections or tests. 
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1704A.4 Contractor responsibility. Each contractor responsible for the construction of a main wind
er seismic force resisting system, installation of equipment/components requiring special seismic 
certification desiQAated seismios.yatem or a wind- or seismic-resisting component listed in the 
statement of special inspections shall submit a written statement of responsibility to the building official 
and the owner or the Owner's authorized agent prior to the commencement of work on the system or 
component. The contractor's statement of responsibility shall contain acknowledgement of awareness 
of the special requirements contained in the statement of special inspections. 

1704A.5 Submittal to the Building official. In addition to the submittal of reports of special 
inspections and tests in accordance with Section 1704A.2.4, reports and certificates shall be submitted 
by the owner or owner's authorized agent to the buildiryg official for each of the following: 

1. COSHPD 1 & 41 Certificate of Compliance for the fabrication of structural, load-bearing or 
lateral load-resisting members or assemblies on the premises of an. registered and approved 
fabricatorin accordance with Section 1704A.2.5. 1704.2.5.1.. · 

2. Certificate of compliance for the seismic qualification manufacturer's certification of non
structural components, supports and attachments in Section 1705A.13.2. 

3. Certificate of compliance for the designated seismic system equipment/components requiring 
special seismic certification in accordance with Section 1705A.13.3. 

1704A.6 Structural observations. MYJ3gr!,? ~µire.:d:bY.:the 1;1r.9vi§i$ns :ofS.estib.n:':1:Z:04 ~SA or1¥04. 6.2, 
t The owner or the owner's authorized agent shall employ a registered design professional to perform 
structural observations. Structural observation does not include or waive the responsibility for 
inspection in Section 110 or the special inspections in Section 1705A or other sections of this code. 

Prior to the commencement of observations, the structural observer shall submit to the building official 
a written statement identifying the frequency and extent of structural observations. 

At the conclusion of the work included in the permit, the structural observer shall submit to the building 
official a written statement that the site visits have been made and identify any reported deficiencies 
that, to the best of the structural observer's knowledge, have not been resolved. 

1704. •. 6..:1 .:$JJ'U$.t.Jii ml .l,)~se~ltQri$:rot. seiSmic tes•~nse: :Strucrurato bsen.tiltf(!lfiS shall be 
provide.dJor.tllq$.:,~t~llbttir~s:~!3~9nedto $e.ism(oDesfgn GategoryD;. EorF •.vhere one or more 
of the f611o;,.,,ing. condition§:@.~~* 

1. The structure is 61assifiedas R$k Categorylll or IV. 
2. The height.of.the~rt.tature:isgreateF.thart75feet:(22 aao mm)'abovethe base as defined 
inASCE 7. . 
a. The structure is .assigned te So!smio Do&JgR Category E, is classi~ied as Risk Category I or 
II, and. is<greatertaan:two·atorios ab.oVO.fftade:{JtaRe~ 
4. Wlilen so.designated by the tegistere:d'destg#P,refe8sfonakresr:>~Asible fo!ithe str.uotural 
de:sign. 
5. VI/hen sash obsew.ation.is .speaifiGally reqt1ired:W/the buildfng.offioial. 

1704Ji;.2 .StnaGtural· ob$ervatians for •.viml requirements; Strnott:1Fal' cibsef'l:<atiens shall be 
proviided for those struct1;1res sited where 'lasd as.d$rmined ln·aco:or:danoe v.dthSection 
1609.3.1 exceeds· 11 O mph ~49 mtsec), where one ot more of theHfOll01ning conditions 9*ist: 

:1:.Th:e struoture.··is GjaS$ifi:ed as Risk Category II Lor IV. 
2 .. The .. b~dfng ho!g/:Jtis greater than 75 feet·(2gJ3(SO mm). 
a. \IVhen .so designatedHby the registered design prefo8siona! responsible forthe stnrotural 
design. 
4. VVhen such observation is specifically required by the buikJ!ng off.ioia!. 
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SECTION 1705A. 
REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705A.1 General. Special inspections and tests of elements and nonstructural components of 
buildings and structures shall meet the applicable requirements of this section. 

1705A.2.1 Structural steel. Special inspections and nondestructive testing of structural steel 
elements in buildings, structures and portions thereof shall be in accordance with the quality 
assurance inspeotibn requirements of AISC 360 of this section,. aRfl Chapter 22A and quality 
control requirements of A/SC 360. A/SC 341 and A/SC 358. 

Exception: Special inspection of railing systems composed of structural steel elements shall 
be limited to welding inspection of welds at the base of cantilevered rail post. 

A/SC 360, Chapter N and AISC.341, Chapter J are adopted, except as noted below: 
The following provisions of A/SC 360, Chapter N are not adopted: 

1.:. N4.,· Item 2. (Quality Assurance Inspector Qualifications) 
2. N5., Item 2. (Quality Assurance) 
N5., !tem 3. (Coorc#nated lnspootion) 
N-5., !tem 4. (.'RspeotioR of v1leldfng) 
N7 (Appro'led Faerioators and Erectors) 
NB (Nonoonronnlng Material and Workmanship) 

In addition to the quality assurance inspection requirements contained in A/SC 360, Section 
N5 Item 6 (Inspection of High Strength Bolting) (Minimum Requirements for Inspection of 
Structural Steel Buildings). the requirements of Table 1705A. 2. 1 of the California Building 
Code shall apply. · 

In addition to the quality assurance requirements contained in A/SC 360, SectionN6 
(Minimum Requirements for Inspection of Composite Construction), the requirements of Table 
1705A.2.1 of the California Building Code shall apply. 

In addition to the quality assurance requirements contained in A/SC 341, Chapter J, Section 
J5 (Inspection Tasks), the requirements of Section 1704A.3 and Table 1705A.2.1 of the 
California Building Code shall apply. 

TABLE 1705A.2.1 - REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCT/ON 

VER/FICA TION AND INSPECTION CONTINUOUS PERIODIC 
1. Material verification of high-strength bolts, nuts and washers: 

a. Identification markings to conform to 
ASTM standards specified in the 
approved construction documents. 

b. Manufacturer's certificate of 
compliance required. 
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2. Inspection of high-strength bolting: 

a. Snug-tightjoints. - x 

b. Pretensioned and slip-critical joints 
using turn-of-nut with matchmarking, - x 
twist-off bolt or direct tension indicator 
methods of installaticin. 

c. Pretensioned and slip-critical joints 
using turn-of-nut without matchmarking x -or calibrated wrench methods of 
installation. 

3. Material verification of structural steel and cold-formed steel deck: 

a. For structural steel, identification 
markings to conform to A/SC 360. 

b. For other steel, identification markings 
to conform to ASTM standards specified 
in the approved construction documents. 

c. Manufacturer's certified test reports!. 
4. Material verification of weld filler materials: 

a. Identification markings to conform to 
AWS specification in the approved 
construction documents. 

b. Manufacturer's certificate of 
compliance required. 
5. Inspection of welding: 
a. Structural steel and cold-formed steel deck: 
1) Complete and partial joint penetration 
groove welds. 
2) Multipass fillet welds. 
3) Single-pass fillet welt;is > 5116" 

4) Plug and slot welds. 
5) Single-pass fillet welds s 5116" 

6) Floor and roof deck welds. 
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TABLE 170~A.2.1· continued 
REQUIRED VER/FICA TION AND INSPECTION OF STEEL CONSTRUCT/ON 

VER/FICA TION AND REFERENCED 
INSPECTION CONTINUOUS PERIODIC STANDARD! CBC REFERENCE 

b. Reinforcing steel: 
1) Verification of weldabi/ity of 
reinforcing steel other than - x 
ASTMA 706. 
2) Reinforcing steel resisting AWSD1.4,. 
flexural and axial forces in AC/ 318: 
intermediate and special Section§ -
moment frames, and boundary · x - 26.6.4.1, 
elements of special structural 18.2.8, 
walls of concrete and shear 25.5. 7.4 J..a.2 
reinforcement. 
3) Shear reinforcement. x -
4) Other reinforcing steel. - x 
6. Inspection of'steel frame joint details for compliance: 
a. Detf;J.ils such as bracing and - x stiffening. 1705A.2.1 
b. Member locations. - x - 1705A.2.2 
c. Application of joint details at - x each connection. 
For SI: 1 inch = 25.4 mm. 
a. Where applicable, see also Section 17()5A.11 1705A. 12. Special 
inspection for seismic resistance · 

1705A.2.2 Cold-formed steel deck. Special inspections and qllalification of welding special 
inspectors for cold formed steel floor and roof deck shall be in accordance with the quality 
assurance inspection requirements of SDI QA/QC. · 

Deck weld special inspection shall also satisfy requirements in Table 1705A.2.1 and Section 
1705A.2.5. 

1705A.2.3.11705A.2.2.3 Steel joist and joist girder inspection. Special inspection is required 
during the manufacture and welding of steel joists or joist girders. The approved agencv speoial 
inspeotor shall verify that proper quality control procedures and tests have been employed for all 
materials and the manufacturing process, and shall perform visual inspection of the finished 
product. The approved agency speoia! lnspeotor shall place a distinguishing mark, and/or tag with 
this distinguishing mark, on each inspected joist or joist girder. This mark or tag shall remain on 
the joist or joist girder throughout the job site receiving and erection process. 

1705A.2.4.1 1705A.2.2.4 LighMramed steel truss inspection. The manufacture of cold-formed 
light framed steel trusses shall be continuously inspected by an approved agency a qualified 
speo!a! inspeotor apptC)'IOd by t/:Je enfor:eement agenoy. The approved agency speoia! inspector 
shall verify conformance of materials and manufacture with approved plans and specifications. 
The approved agency speoial inspestor shall place a distinguishing mark, and/or tag with this 
distinguishing mark, on each inspected truss. This mark or tag shall remain on the truss " 
throughout the job site receiving and erection process. 
1705A.2.5 1705A.2.2.5 Inspection of structural welding. Inspection of all shop and field welding 
operations shall be made by a qualified welding inspector approved by th.e enforcement agency. 
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The minimum requirements for a qualified welding inspector shall be as those for an AWS 
Cerlified Welding Inspector (CW/), as defined in the provisions of the AWS QC1. AH V'lekJing 
lnspeotors s/:Ja!l be as appro11ed by the enf.oroement agency. 

Exception: COSHPD 1 & 41 Inspection and nondestructive testing personnel meeting the 
requirements of A/SC 341 Section J4 On addition to A/SC 360 Section N4) shall be permitted 
to perform quality control and quality assurance inspections at the premises of an approved 
fabricator's shop. 

The welding inspector shall make a systematic daily record of all welds. In addition to other 
records, this record shall include: 

1. Identification marks of welders. 
2. List of defective welds. 
3. Manner of correction of defects. 

The welding inspector shall check the material, details of construction and procedure, as well as 
workmanship of the welds. The inspector shall verify that the installation of end-welded stud shear 
connectors is.in accordance with the requirements of AWS D1.1 and the approved plans and 
specifications. The inspeotor approved agency shall furnish the architect, structural engineer, and 
the enforcement agency with a verified reporl that the welding is proper and has been done in 
oonformity conformance with AWS D1.1, D1.3. D1.8, and the approved construction documents. 

1705A.3 Concrete construction. Special inspections and tests of concrete construction shall be 
performed in accordance with this section and Table 1705A.3. 

Exception: Special inspections and tests shall not be required for.;. 

1. Isolated spread oonorete footings of buildings three stories or less above grade plane that are 
fully supported on earth or rook. 

2. Continuous oonorete footings supporting walls of buildings three stories or less above grade 
plane that 

~-~J\Jlly,_§µpp9F.teo Pfl.Ji!~r:Ji~ ,q~. rpqk}t\'.R~e: 
;;t f.. th.~J~9*lng~ ~µP.i:i.ii~. 1 .. iiaJls 9f]ight.. frar;n~ carj.stnJotiog; 
2.2. thiitf6otings.are ·designed ·in aoc6Fdsfrlqe.\~,l#l.t~~i~d-.~o~.7; er 
2.3. The structural design of the footing is based en·a speclffed compressive strength, f'r,00 

greater t.han 2,pOQ .. pqµgg~ Pe~.sq~~-~J~.,(p~i).{:17,4Mfi>aj,_&,g@fl;iless of the .compressive 
strehgth spe6ifi~d'i~ tile ~ppf&i~d oohsth)dt.<dhddeumei!#s of Used ih the footing oonstruotion. 

3. Nonstructural concrete slabs supported directly on the ground, inol1:.1ding prestressed slabs on 
grade, where the effective prestress in the conorete is less than 150 psi (1.03 MPa). 

4. Concrete folJAdation:wall~ oonstrl!ot~.d il1 ao9ordanp~\Yith Table-~ 807.1 ;6.2. 
&.-G concrete patios, driveways and sidewalks, on grade. 

1705A.3.3 1705A.3.2 Batch plant inspection. Except as provided under this .S §.ection 1705A. 3. 3, 
the quality and quantity of materials used in transit-mixed concrete and in batched aggregates shall be 
continuously inspected by an approved agency speoia! inspector at the location where materials are 
measured. 

1705A.3.3.1 1706A.3.3 Waiver of continuous batch plant inspection. Continuous batch plant 
inspection may be waived by the registered design professional, subject to approval by the 
enforcement agency under either of the following conditions: 

1. The concrete plant complies fully with the requirements of ASTM C 94, Sections~ -8 and 1 O -9, 
and has acurrent cerlificate from the National Ready Mixed Concrete Association or another 
agency acceptable to the enforcement agency. The cerlification shall indicate that the plant has 
automatic batching and recording capabilities. 
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2. For single -story light-framed construction (without basement or retaining wall higher than 6' in 
height measured from bottom of footing to top of wall) bu#d-.~gs and isolated foundations 
supporting equipment only, where deep foundation elements are not used. , where the 
spee-.if.ied oompressive streRgth fG of the ooRorete delivered to the job&te ls 8, 500 p&i (24.18 
MP-a) and It/here the fa 1:JSed iR design is Rot greater than 8, 000 psf (20. 68 MP.a). 

When continuous batch plant inspection is waived, the following period-.'e iRspeotion requirements 
shall apply and shall be described in the construction documents: · 

1. Qual.ified teohRie-.'aR of the An approved agencv testing laboratory shall check the first batch 
at the start of the day to verify materials and proportions conform to the approved mix design. 

2. ~ b licensed weighmaster shall -te positively identify quantity of materials as to quaRtity and 
certify .to each load by a batch ticket. 

3. . Batch tickets, including material quantities and weights shall accompany the load, shaf/ be 
transmitted to the inspector of record by a #1e truck driver with load identified thereon. The 
load shall not be placed without a batch ticket identifying the mix. The inspector of record 
shall will keep a daily record of placements, identifying each truck, its load, and time of 
receipt at the job site. and approxima(e location of deposit in the structure and shall maintain 
w.i.11 traRsmit a copy of the daily record as required bv .to the enforcement agency. 

1705A.3.4 /nspection of prestressed concrete. 

1. In addition to the general inspection required for concrete work, all plant fabrication of 
prestressed concrete members or tensioning of posttensioned members constructed at the site 
shall be continuously inspected by an inspector specially approved for this purpose by the 
enforcement agency. 

2. The prestressed concrete plant fabrication inspector shall check the materials, equipment, 
tensioning procedure and construction of the prestressed members and prepare daily written 
reports. The .~speotor approved agencv shaf/ make a verified report identifying the members by 
mark and shall include such pertinent data as lot numbers of tendons used, tendon jacking 
forces, age and strength of concrete at time of tendon release and such other information that 
may be required. 

3. The inspector of prestressed members posttensioned at the site shall check the condition of the 
prestressing tendons, anchorage assemblies and concrete in the area of the anchorage, the 
tensioning equipment and the tensioning procedure and prepare daily written reports. The 
inspeotor approved agency shall make a verified report of the prestressing operation identifying 
the members or tendons by mark and including such pertinent data as the initial cable slack, net 
elongation of tendons, jacking force developed, and such other information as may be required. 

4. The verified reports of construction shall show that of the inspector's own personal knowledge, 
the work covere.d by the report has been performed and materials used and instaf/ed in every 
material respect in compliance with the duly approved plans and specifications for plant 
fabrication inspection. The verified report shall be accompanied by test reports required for 
materials used. For site posttensioning inspections the verified report shall be accompanied by 
copies of calibration charts, certified by an approved testing laboratory, showing the relationship 
between gage readings and force applied by the jacks used In the prestressing procedure 

1705A.3.5 Concrete pre~placement inspection. Concrete shafl not be placed until the forms and 
reinforcement have been inspected, all preparations for the placement have been completed, and the 
preparations have been checked by the inspector of Record. 
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4. 

1705A.3. 6 Placing record. A record shall be kept on the site of the time and date of placing the 
concrete in each portion of the structure. Such record shall be kept until the completion of the structure 
and shall be open to the inspection of the enforcement agency. 

TABLE 1705A.3-REQUIRED SPECIAL INSPECTION AND TESTS OF CONCRETE 
CONSTRUCTION 

TYPE CONTINUOUS PERIODIC REFERENCE 
SPECIAL SPECIAL STANDARDS 
INSPECTION INSPECTION 

... . .. ... 
Inspect anchors 

CBC 
REFERENCE 

. .. 
post installed in 
hardened concrete 
members. b.& x 
a. Adhesive anchors 
installed in horizontally 
or upwardly inclined 
orientations to resist ACl318: 17.8.2.4 
sustained tension loads. -

... 

13. !nspeGtfeR ef.affflesive 
aRGR9f8 iR heri.teRta,I aRd 
upwarcJ/y irwNned x AGl3~8: D.9.2.2 
pesitieRs. 6 --

c. Installation of all adhesive anchors in horizontal and upwardly inclined positions shall be performed 
by an ACl/CRSI Certified Adhesive Anchor Installer. except where the factored design tension on the 
anchors is Jess than 100 lbs. and those anchors are clearlv noted on the approved construction 
documents or where the anchors are shear dowels across cold joints in slabs on grade where the slab 
is not part of the lateral force resisting system. 

1705A.4 Masonry construction. Special inspection.§ and tests of masonry construction shall be 
performed in accordance with the quality assurance program requirements of TMS 402/ACI 530/ASCE 
5. as set forth in Table 3.1.3 Level C requirements. and TMS 602/ACI 530.1/ASCE 6. , as set ferlh ln 
Table 1.19.3 Lev-el C requirements. Special l [nspection and testing of post-installed anchors in 
masonry shall be required in accordance with requirements for concrete in Chapters 17 A and 19A. 

Exseption: Speolal fnspeotfoos aRd tests shall not be required for: 
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1. Empirically designed masonry, glass unit masonry or rnasomyveneer in'accordance with SeGtioh 
2109, 2110 or Chapter 14, respectively, where they are part of structures classified as Rl-skGatogOty I, 
II or Ill. · 
2. Masonry foundation i,valls constructed in accordance 'Nith Table 1807.1.6.3(1 ), 1807.1.6.3(2), 

1807:1.6.3(3) or 1807.1 ;.6.3€4}. 
a. Mason rt fireplaces; masonry heaters or masomy chimneys installed ot constrncted in ao·cotdilr:ice 
with. Section2111, 2112: or 2113, respecti1lely,. · 

1705A.4.1 EmpiriGaUy designed mason!)•, g Glass unit masonry and masonry veneer in Risk 
Categol)' categories II, Ill or IV. Special inspections and tests for empirically designed masonry, 
glass unit masonry or masonry veneer designed by Section 24Q.9r.:2110A or Chapter 14, respectively,· 
in structures classified as Risk category Categories II, Ill ot IV, shall be performed in accordance with 
TMS 402/ACl 530/ASCE 5 Level B Quality Assurance. 

1705A.5 Wood construction. Special inspections of prefabricated wood structural elements and 
assemblies shall be in accordance with Section 1704A.2.5 except as modified in this section. Special 
inspections of site-built assemblies shall be _in accordance with this section. 

1705A.5.3 Woodstructural elements and assemblies. Special inspection of wood structural 
elements and assemblies is required, as specified in this section, to ensure conformance with 
approved dra1Nlngs and speo!tioations. construction documents. and applicable standards. 
The approved agency speo.ia! !nspeotor shall furnish a verified report to the design professional in 
general responsible charge of construction observation, the structural engineer, and the enforcement 
agency, in accordance with the California Administrative code and this chapter. The verified report 
shall list all inspected members or trusses, and shall indicate whether or not the inspected members or 
trusses conform with applicable standards and the approved drawings and specifications. Any non
conforming items shall be indicated on the verified report. 

1705A.5.4 Structural glued laminated timber. Manufacture of all structural glued laminated timber 
shall be continuously inspected by an approved agency a qualified speo.•a! inspector appr<Yled by tho 
onforoemoRt agenoy. 

The approved agency speo.ial inspeotor shall verify that proper quality control procedures and tests 
have been employed for all materials and the manufacturing process, and shall perform visual 
inspection of the finished product. Each inspected member shall be stamped by the approved agency 
speo.ial tnspeotor with an identification mark. 

Exception: Special Inspection is not required for non-custom members of 5-118 inch maximum 
width and 18 inch maximum depth, and with a maximum clear span of 32 feet, manufactured and 
marked in accordance with ANSI/APA A 190.1 Section 6.1.1 for non-custom members. 

1705A.5.5 Manufactured open web trusses. The manufacture of open web trusses shall be 
continuously inspected by an approved agency a qualified speo.'al lnspeotor approved by the 
enforoemeRt agenoy. 

The approved agency speolal Jnspeotor shall verify that proper quality control procedures and tests 
have been employed for all materials and the manufacturing process, and shall perform visual 
inspection of the finished product. Each inspected truss shall be stamped with an identification mark 
by the speolal inspector approved agency. 

1705A.5.6 Timber connectors. The installation of all split ring and shear plate timber connectors, 
and timber rivets shall be continuously inspected by an approved agency a qualified lnspeotor 
approved by the eRforoement agency. The approved agency Jnspeotor shall furnish the architect, 
structural engineer and the enforcement agency with a report veriMng duly 'lf>rified by hlm that the 
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materials, timber connectors and workmanship conform to the approved plans and speoificatiens 
construction documents. 

1705A.6.1 Soil fill. All fills used to support the foundations of any building or structure shall be 
continuously inspected by the geotechnical engineer or his or her qualified representative. It shall be 
the responsibility of the geotechnical engineer to verify that fills meet the requirements of the approved 
construction documents and to coordinate all fill inspection and testing during the construction 
involving such fills. 

The duties of the geotechnical engineer or his or her qualified.representative shall include, but need 
not be limited to, the inspection of cleared areas and benches prepared to receive fill; inspection of the 
removal of all unsuitable soils and other materials; the approval of soils to be used as fill material; the 
inspection of placement and compaction of fill materials; the testing of the completed fills; the 
inspection or review of geotechnical drainage devices, buttress fills or other similar protective 
measures in accordance with the approved construction documents. 

A verified report shall be submitted by the geotechnical engineer as required by the California 
Administrative Code. The report shall indicate that all tests and inspection required by the approved 
construction documents were completed and that the tested materials and/or inspected work meet the 
requirements of the approved construction documents. 

1705A.7.1 Driven deep foundations observation. The installation of driven deep foundations shall 
be continuously inspected by a qualified representative of the geotechnical engineer responsible for 
that portion of the project. 

The representative of the geotechnical engineer shall make a report of the deep foundation pile-driving 
operation giving such pertinent data as the physical characteristics of the deep foundation pile-driving 
equipment, identifying marks for each deep foundation pile, the total depth of embedment for each 
deep foundation; and when the allowable deep foundation pile loads are determined by a dynamic 
load formula, the design formula used, and the permanent penetration under the last 10 blows. One 
copy of the report shall be sent to the enforcement agency. 

1705A.11.1 Structural wood. Continuous special inspection is required during field gluing operations 
of elements of the main windforce-resisting system. Periodic special inspection is required for nailing, 
bolting, anchoring and other fastening of elements of the main windforce resisting system, including 
wood shear walls, wood diaphragms, drag struts, braces and hold-downs. 

EXGeptioR: Spe.r;;jaf iR8(JOGtiens.are not required for weod shear walls, sheai= panels and 
diaphragms;dncluding nailing, bolting, anchoring and other fastening· to otheF components of the 
main windforoe resisting system, where the fastener spacing of the sheathing is more than 4 
inches (102 mm). on oenteF. 

1705A.11.2 Cold-formed steel light-frame construction; Periodic special inspection is required for 
welding operations of elements of the main windforce-resisting system. Periodic special inspection is 
required for screw attachment, bolting, anchoring and other fastening of elements of the main 
windforce-resisting system, including shear walls, braces, diaphragms, collectors (drag struts) and 
hold-downs. 

ExGeption: Speoia.' inspeotions are not required for cold formed steel light frame shear walls and 
diaphragms, including screwing, bolting, anchoring and otl'ler fastening to components of the 
windforoe resisting system, i.vhere either of the folloi.•Ang apply: 

1. The sheathing is gypsum board or fiberboard. 
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2. The sheathiRg is wood stmctural panel or steel sheets on only one side of the shear wall·, shear 
paRel or diaphragm assembly and the fastener spacing of the sheathing is'more thaR 4 inches 
(102 mm) OR center (o.c.). 

1705A.12 Special inspections for seismic resistance. Special inspections for seismic resistance 
shall be required as specified in Sections 1705A.12.1through1705A.12.9, unless exempted by the 
exceptions of Section 1704A.2. 

5*Geption: The special inspections 9J)eGified iR Sections 1'705.12.1 through 'f-'.7.05; .. 12.9 are not 
required for structures designed and constructed in aocsrdance with. of10:·bf the folleiWlrig: 

1. The structure consists of light frame construction; the desigfi·spectraldrespon$e asceleration at short 
periods, SQ$, as determined in Section 1613:a.4, does not ex-seed 0.5; and 'the bl:iilding height of the 
structure does notex-oeed:35 feet{10 668 mm). 

2. The seismic foroe resisting system of the structure coRsists of reinforced masonry or reinforoed 
concrete; the design spectral response acceleration at short periods, S00, as determined in Section 
1613.a.4, does not exceed 0.5; and the building height of the structure does not exceed 25 feet 

t· (7620·mm): 
'.: a. Thestructure is a detached one ortvio family dwelling not~eedin·gtwo.storiesal:>ova·grado 

plane and·doe.s not have any ofthe following.hori~ntalor Vettio~l.irregularltie·s.in aocordanse with 
Section:'.12'.3ofASGE7: 

a.1. Torsional or extreme toraional-irreguldfity. 
a.2. Nonparallel systems irregularity. 
a.a. Stiffness sbft story or stiffness extreme soft story·irregularity. 
a.4. Discontinuity in lateralstreRgt8 'N~ak· story irregularity. 

1705A.12.1 Structural steel. Special inspections for structural steel shall be in accordance with 
Section 1705A.12.1.1 or 1705A.12.1.2, as applicable. 

1705A.12.1.1 Seismic Force-Resisting Systems. Special inspections of structural steel in the 
seismic force resisting systems of buildings and structures assigned to Seismic Design Category 
.@;-G; D, E or F shall be performed in accordance with quality assurance requirements of AISC 341 
as modified by Section 1705A.2.1 of this code. 

EKseptioR~ Sp.eoia.1 J.nspeotieRB. the seismic foroe resistine-·systems· oU~uilelings and structures 
assigned ,to. S-eisffl.io Design Categery B OF G' that.are notspecificaUy'detailed for seismic 
resistanoe, with a response modification coefficient, R, of a or less, ex-ol1::1ding cantilever 
column· systems; 

1705A.12.1.2 Structural Steel Elements. Special inspections of structural steel elements in the 
seismic force resisting systems of buildings and structures assigned to Seismic Design Category 
.@;-G; D, E or F, other than those covered in Section 1705A.12.1.1, ·including struts, collectors, 
chords, and foundation elements, shall be performed in accordance with quality assurance 
requirements of AISC 341 as modified by Section 1705A.2.1 of this code. 

Ex&eption: Speoia! inspeotions of struotur=a! steo! a!ement are not required in the seismic 
force. resisting systems of buildings and structures assigned to Selsmi-G Design Category B or 
G. with a response .modificatkm ooefficient, R, of a or less. 

1705A.12.2 Structural wood. For the seismic force-resisting system of structures assigned to Seismic 
Design Category G, D, E or F: 

EXGeption: Speoiallnspeotions are not required for 'Nood shear walls, shear panels and 
diaphragms, including nailing, bolting, anchoring and other fastening to other elements of the 
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se.ismio force resisting system, where the fastener spaoing ofthe sfleathing is more:thah 4 lnohes 
(102 .rnm) on oenter. 

1705A.12.3 Cold-formed steel light-frame construction. For the seismic force-resisting system of 
structures assigned to Seismic Design Category.Gr D, E or F, periodic special inspection shall be 
required: 

Exception: Specia! inspections are not required for sold f-Ormed Sf;~el light fiarn:e shear 'Nalls and 
dlaphffl;gms, • iqplµdiQg ~.Pr~w:\nstall.ati:on,:<~o(tiRg;:;an.ahorif.\g ~~.~ .. a~~t :fastenii:J,g te·co~pb'Hents.of 
the s~ismjo>fore~ ra.sistlng·systW-R;. wlile~ -~itttef of tAe follawk!g::applies: 

.1 •. '.fhe $~t:lif.1g.Js gyp~uin :~oan:t,orfi9erboard. 
2 . .The sheathiflg. is .. i:,:.-00€!'. struotura~ panel.er.steel sheets :eR·erily. :ene•:side.of the si;lear.'Nall, shear 

panei or diaphragm assembly and the fastener spacing bf the sheathing.is moredllanA .inches 
(1Q2 mm) on .o.enter. · 

1705A.12.4 Special Inspection for Special Seismic Certification. Designate.d selsml$~sy&tems. 
For structures assigned to Seismic Design Category Gt D, E or F, the special inspector shall examine 
equipment and components ~e~jgti$.lec:i ~$!'fllP.:~~ms requiring special seismic certification 
qualification in accordance with Section 1705A.13.3 or ASCE 7 Section 13.2.2 and verify that the 
label, anchorage and mounting conforms to the certificate of compliance. · 

1705A.12.5 Architectural components. Periodic special inspection is required for the erection and 
fastening of exterior cladding, interior and exterior nonbearing walls, ceilings, and interior and exterior 
veneer in structures assigned to Seismic Design Category D, E or F. 

EXGeptiens: Periedio .speoia! f.nspootion is ao.t~quiredJorthe foll6\\•ing: 
1. Exterior oladding, interioraRd exterio.F nonb.eartng 'Nalls.and interior and E»d;erior veneer 
~.o.•fieet (91:4 4 :o1B'.l¥Qf.Jess:irt ~.eignt:i!i~av~:·~.r.ad~ et:Wal,(rl)g surira~e; 
2,;!E'~i<01v:.ela.Qdin§,afr(;f:iftteri0r·:a!ild'e*teF.i@FVerieer.v.<eigh1Jl1&5PSf{24;5Nlm~)orless. 
a.1nteliqrnembe.afililg.i1.1allswei~l::lingta:pef(:7@;:5:Nlm~rirless. 

1705A.12.6 Plumbing, mechanical and electrical components. Periodic special inspection of 
plumbing, mechanical and electrical components shall be required for the following: 

1. Anchorage of electrical equipment for emergency or standby power systems in structures 
assigned to Seismic Design Category Gr D, E or F. · 

2. Anchorage of other electrical equipment in structures assigned to Seismic Design Category D, 
Eor F. 

3. Installation and anchorage of piping systems designed to carry hazardous materials and their 
associated mechanical units in structures assigned to Seismic Design CategoryG; D, E or F. 

4. Installation and anchorage of ductwork designed to carry hazardous materials in structures 
assigned to Seismic Design Category Gr D, E or F. 

5. Installation and anchorage of vibration isolation systems in structures assigned to Seismic 
Design CategoryG:; D, E or F where the approved construction documents require a nominal 
clearance of 1/4 inch (6.4 mm) or less between the equipment support frame and restraint. 

1705A.12.8 Seismic isolation and damping systems. Periodic special inspection shall be provided 
for seismic isolation and damping system.§ in seismically isolated structures assigned to Seismic 
Design Category .g,G, D, E or F during the fabrication and installation of isolator units and energy 
dissipation devices. Continuous special inspection is required for prototype and production testing of 
isolator units and damping devices. 
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1705A.12.9 Cold formed steel special bolted moment frames. Periodic special inspection shall be 
provided for the installation of cold formed steel special bolted moment frames in the seismic force 
resisting systems of structures assigned to Seismic Design Category D, E or F. 

1705A.13 Testing for seismic resistance. Testing for seismic resistance shall be required as 
specified in Sections 1705A.13.1.1 through 1705A.13.4, unless exempted from special inspections by 
exceptions of Section 1704A.2. 

1705A.13.1 Structural Steel. Nondestructive testing for seismic resistance shall be in accordance 
with Section 1705A.13.1.1 or 1705A.13.1.2, as applicable. · 

1705A.13.1.1 Seismic Force-Resisting Systems. Nondestructive testing of structural 
steel in the seismic force resisting systems of buildings and structures assigned to 
Seismic Design Category~ D, E or F shall be performed in accordance with the 
quality assurance requirements of AISC 341. 

Ea~e.ptien: NondostF.1i1Qtiriate$tJng'i$n~t'te.iif~f1$~)A''the s~i$$i.a fo~e resisting 
sy!3tei:ns ·of bujldings and.'~aGt.Qtes:·~~sig¥.f@'rat'$f>l$Jilitff#.~@R. C'cyte,gory B .or c 
tha.t are net specifically. detaUed:'feYS.ei$n\\i¢Wf$j~~:~$e,;V,tiftti'aj'~.eP.6.n.~.e 
modificationcoeff.icient, -~i of 3 0F''le.$$;::'e*6ld~tll.'~~F.iti1$¥~iks$tt;1f.'Aii\':S.sr$t$ms. 

1705A.13.1.2 Structural· Steel Elements. Nondestructive testing of structural steel 
elements in the seismic fqrce resisting systems of buildings and structures assigned to 
Seismic design Category'~,;,;¢.:; D, E or F, other than those covered in Section 
1705A.13.1.1, including struts, collectors, chords, and foundation elements, shall be 
performed in accordance with quality assurance requirements of AISC 341. 

Exceptio.n: Nondestt=uw1e te$ting 0f sth19fu-r;~J s.teel e/9ff.1:e#t(6.'!1$t required in the 

B.t;::::~~:;110~~~=====~=~:tllf:.~:i.~f:!.~~ !:.a8:r:: . 
. 1705A.13.2 Nonstructural Components. For structures assigned to Seismic design Category~ 
D, E or F, where requirements of Section 13.2.1 of ASCE 7 for non-structural components, supports, 
or attachments are met by manufacturer's certification s~ismio qU$.~~i~ as specified in Item 2 
therein, the registered design professional shall specify on the approved construction documents the 
requirements for seismic certification qualification ·by analysiS; or testing. or experience data. 
Certificates of compliance for the sei$ri'!is:E{Q.aiifihatisn manufacturer's certification shall be submitted 
to the building official as specified in Section 1704A.5. 

Seismic sway braces satisfying requirements of FM 1950 shall be deemed to satisfy the requirements 
of this Section. Component tests shall be supplemented bv assembly tests. when required by the 
building official. 

1705A.13.3 Special Seismic Certification. [OSHPD 1 & 4J llJes.igr.iatel'f~eiS~ltfSyst~m. For 
structures assigned to Seismic design Category@f D, E or F.._ aa'cl)iJitfrfd8&¥1R8ti!i£kseiil:n,ie systems 
equipment and components that are subject to the requirements of Section 13.2.2 of ASCE 7 for 
special seismic certification, the registered design professional shall specify on the approved 
construction documents the requirements to be met by analysiS; Ql testing or experience data as 
specified therein. Certificates of compliance documenting that the requirements are met shall be 
submitted to the building official as specified in Section 1704A.5. 

Active or energized equipment and components shall be certified exclusively on the basis of approved 
shake table testing in accordance with ICC-ES AC 156. Minimum of two equipment/components shall 
be tested for a product line with similar structural configuration. Where a range of products are tested, 
the two equipment/components shall be either the largest and a small unit srna!!est, or.approved 
alternative representative equipment/components. 
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Exception: When a single product (and not a product line with more than one product with 
variations) is certified and manufacturing process is ISO 9001 certified, one test shall be 
permitted. 

Aft tests shaft be performed by aR .iRdepeRdeRt klboratory haY.iRg 
acoreditatioR to the JRtornatioRal StaRdards OrganizatioR (ISO} accred!tatkm staRdard 17025 or 
shall be under the respoRsible charge of aR .iRdepeRdeRt California liceRsed eRg.iReer. Test reports 
sha!I be re•1fev1-ed aRd acoopted by aR iRdependent Ca!.ifomia licensed struotura/ eRgiReer. 

For a multi-component system, where active or energized components are certified by tests, 
connecting elements, attachments, and supports can be justified by supporting analysis. 

1705A.13.3.1 [OSHPD 1 & 4] 170SA.12.4.1 Special seismic certification shall be required for the 
following systems, equipment, and components: 

1. Emergency and standby power systems. 
2. Elevator equipment (excluding elevator cabs). 
3. Components with hazardous contents. 
4. Exhaust and Smoke control fans. 
5. Switchgear and Switchboards. 

· 6. Motor control centers. 
7. RadlofJfaphy and fluoroscopy systems .iR fluoroscopy rooms. Fluoroscotw and x-ray 

equipment required for radiological/diagnostic imaging service ff or service 
requirements see CBC Section 1224. 18. 1 J and any fluoroscopy and/or radiographic 
system provided in support of diagnostic assessment of trauma injuries. 

8. CT (Computerized Tomography) systems used for diagnostic assessment of trauma 
injuries. 

Exception: CT equipment used for treatment or in hybrid operating rooms. 
including those used for interventional CT. unless used for diagnostic 
assessment of trauma iniuries. 

9. Air conditioning units excluding Variable/Constant Air Volume NA V!CA VJ boxes up to 
75 lbs. 

10. Air handling units. 
11. Chillers, including associated evaporators, and condensers. 
12. Cooling Towers. 
13. Transformers. 
14. Electrical substations. 
15. UPS and batteries. 
16. Dfstrfhution paRols Pane/boards as defined in the California Electrical Code (CECJ 

Article 100. 
17. Industrial Control panels as defined in tht: California Electrical Code (CEC) Article 

100. 
18. Power isolation and correction systems. 
19. Motorized surgical lighting systems. 
20. Motorized operating table systems 
21. Internal communication servers and routers. 
22. Medical gas .and vacuum systems. 
23. Electricalbuswavs as defined in UL 857. 
24. Electrical control panels powered by the life safety branch in accordance with the 

California Electrical Code (CECJ Article 517.32 or the critical branch in accordance 
with the California Electrical Code (CECJ Article 517.33. 

Exceptions: 
1. Equipment and components weighing not more than 2-0 50 lbs. supported 

directly on structures (and not or surface mounted on .etheF equipment or 
components} that are not required to have special seismic certification by this 
section. With Bldpports and attachments fn accordance Wffh this code. 
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2. Movable (mobile) and temporary equipment/components, which are not 
anchored to structure or permanently attached to the building utility services 
such as electricity, gas, or water. For the purposes of this requirement, 
"permanently attached" shall include all electrical connections except plugs for 
duplex receptacles. 

3. Pipes, ducts, conduits, and cable trays, excluding in-line equipment and 
components. 

4. Underground tanks. 
5. Electric motors, .aRfi pumps, and compressors up to 20 hp. not more than 10 

hf* rigidly s1:1pported dfreatfy on str1:Jot1:1res (and not mo1:1nted on other 
eq1:1ipment or components) with s1:1pports· and attachments Jn accordance with 
this oode. 

6. Electrical Controllers. Switches, Transformers. Circuit Breakers. and fuses up 
to 1 O lbs. or 1 O amperes. 

7. Components where importance factor, Ip, is permitted to be 1.0 by this code. 
8. Emergency generators up to 25 kilowatts. 
9. Equipment and Components used for clinical trials only. 

1705A.13.4 Seismic isolation and damping systems. Seismic isolation and damping systems in 
seismically isolated structures assigned to· Seismic Design Category ·-B,--G, D, E or F shall be 
tested in accordance with Section 17.8and18.9 of ASCE 7. 

Prototype and production testing and associated acceptance criteria for isolator units and damping 
devices shall be subject to preapproval by the building official. Testing exemption for similar units 
shall require approval by the building official. 

1705A.19 1705A.1B Shotcrete. All shotcrete work shall be continuously inspected during placing by 
an approved agency !nspector speofaHy appr<Y10d for that p1:1rpose by the enforcement agency. The 
special shotcrete inspector shall check the materials, placing equipment, details of construction and 
construction procedure. The inspector an approved agency shall furnish a verified report that of his or 
her own personal knowledge the work covered by the report has been performed and materials used 
and installed in every material respect in compliance with the duly approved plans and specifications. 

1705A.19.11705A.1B.1 Visual examination for structural soundness of in-place shotcrete. 
Completed shotcrete work shall be checked visually for reinforcing bar embedment, voids, rock 
pockets, sand streaks and similar deficiencies by examining a minimum of three 3-inch (76 mm) 
cores taken from three areas chosen by the design engineer which represent the worst congestion 
of reinforcing bars occurring in the project. Extra reinforcing bars may be added to noncongested 
areas and cores may be taken from these areas. The cores shall be examined by the special 
inspector and a report submitted to the enforcement agency prior to final approval of the shotcrete. 

Exception: Shotcrete work fully supported on earth, minor repairs, and when, in the opinion of 
the enforcement agency, no special hazard exists. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 

CHAPTER18 
SOILS AND FOUNDATIONS 
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SECTION 1801 
GENERAL 

1801.1 Scope. The provisions of this chapter shall apply to building and foundation systems. 

SECTION 1803 
GEOTECHNICAL INVESTIGATIONS 

1803.1 General. Geotechnical investigations shall be conducted in accordance with Section 1803.2 
and reported in accordance with Section 1803.6. Where required by the building official or where 
geotechnical investigations involve in-situ testing, laboratory testing or engineering calculations, such 
investigations shall be conducted by a registered design professional. 

1803.2 Investigations required. Geotechnical investigations shall be conducted in accordance with 
Sections 1803.3 through 1803.5. 

Exception: The building official shall be permitted to waive the requirement for a geotechnical 
investigation where satisfactory data from adjacent areas is available that demonstrates an 
investigation is not necessary for any of the conditions in Sections 1803.5.1 through 1803.5.6 and 
Sections 1803.5.1 O and 1803.5.11. 

[OSHPD 2} Geotechnical reports are not required for one-story, wood-frame and light-stee/
frame buildings of Type V construction and 4, 000 square feet (371 m2

) or less in floor area, 
not located within Earthquake Fault Zones or Seismic Hazard Zones as shown in the most 
recently published maps from the California Geological Survey (CGS). Allowable foundation 
and lateral soil pressure values may be determined from Table 1806.2. 

1803.6 Reporting. 

11. [OSHPD 2] The report shall consider the effects of seismic hazard in accordance with Section 
100~Z . 

1803.7 Geohazard reports. [OSHPD 2} 

Geohazard reports shall be required for all proposed construction. 

Exceptions: 
1. Reports are riot required for one-story, wood-frame and light-steel-frame buildings of Type 
V construction and 4,000 square feet (371m2

) or less in floor area, not located within 
Earthquake Fault Zones or Seismic Hazard Zones as shown in the most recently published 
maps from the California Geological Survey (CGS); nonstructural, associated structural or 
voluntary structural alterations and incidental structural additions or alterations, and structural 
repairs for other than earthquake damage. 

2. A previous report for a specific site may be resubmitted, provided that a reevaluation is 
made and the report is found to be currently appropriate. 

The purpose of the geohazard report shall be to identify geologic and seismic conditions that may 
require project mitigations. The reports shall contain data which provide an assessment of the 
nature of the site and potential for earthquake damage based on appropriate investigations of the 
regional and site geology, project foundation conditions and the potential seismic shaking at the site. 
The report shall be prepared by a California-certified engineering geologist in consultation with a 
California-registered geotechnical engineer. 
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The preparation of the geohazard report shall consider the most recent CGS Note 48; Checklist for 
the Review of Engineering Geology and Seismology Reports for California Public School, Hospitals, 
and Essential Services Buildings. In addition, the most recent version of CGS Special Publication 
42, Fault Rupture Hazard Zones in California, shall be considered for project sites proposed within 
an Alquist-Priolo Earthquake Fault Zone. The most recent version of CGS Special Publication 117, 
Guidelines for Evaluating and Mitigating Seismic Hazards in California, shall be considered for 
project sites proposed within a Seismic Hazard Zone. All conclusions shall be fully supported by 
satisfactory data and analysis. 

In addition to requirements Jn Sections 1803. 5. 11 and 1803. 5. 12, the report shall include, but shall 
not be limited to, the following: 

1. Site Geology. 

2. Evaluation of the known active and potentially active faults, both regional and local. 

3. Ground;..motion parameters, as required by Section 1613 and ASCE 7. 

1810.3.1.5 Helical piles. Helical piles shall be designed and manufactured in accordance with 
accepted engineering practice to resist all stresses induced by installation into the ground and 
service loads. 

1810.3.1.5.1 Helical piles seismic requirements. [OSHPD 2] For structures assigned 
to Seismic Design Category D, E or F, capacities of helical piles shall be determined in 
accordance with Section 1810.3.3 by at least two project specific pre-production tests for 
each soil profile, size and depth of helical pile. At least two percent of all production piles 
shall be proof tested to design ultimate strength determined by using load combinations in 
Section 1605.2.1. 

Helical piles shall satisfy corrosion resistance requirements of ICC-ES AC 358. In 
addition, all helical pile materials that are subject to corrosion shall include at least 1116" 
corrosion allowance. 

Helical piles shall not be considered as carrying any horizontal loads. 

1810.3.10.4 Seismic reinforcement. For structures assigned to Seismic Design Category C, 
a permanent steel casing shall be provided from the top of the micropile down to the point of 
zero curvature. For structures assigned to Seismic Design Category D, E or F, the micropile 
shall be considered as an alternative system in accordance with Section 104.11. The 
alternative system design, supporting documentation and test data shall be submitted to the 
building official for review and approval. · 

, 1810.3.10.4.1 Seismic requirements. [OSHPD 2] For structures assigned to Seismic 
Design Category D, E or F, a permanent steel casing having a minimum thickness of 318" 
shall be provided from the top of the micropile down to a minimum of 120 percent of the 
point of zero curvature. Capacity of micropi/es shall be determined in accordance with 
Section 1810.3.3 by at least two project specific pre-production tests for each soil profile, 
size and depth of micropile. At least two percent of all production piles shall be proof 
tested to design ultimate strength determined by using load combinations in Section 
1605.2.1. 

Steel casing length in soil shall be considered as unbonded and shall not be considered 
as contributing to friction. Casing shall provide confinement at least equivalent to hoop 
reinforcing required by AC/ 318 Section 18.13.4. 21.12.4. 
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Reinforcement shall have Class 1 corrosion protection in accordance with PT/ 
Recommendations for Prestressed Rock and Soil Anchors. Steel casing design shall 
include at least 1116" corrosion allowance. · 

Micropi/es shall not be considered as carrying any horizontal loads. 

NOTAT10N: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275 and 129850 

CHAPTER 18A 
SOILS AND FOUNDATIONS 

SECTION 1801A 
GENERAL 

1801A.1 Scope. The provisions of this chapter shall apply to building and foundation systems. 
Refer to Appendix J: Grading, for reql:lirements go'lemlng grading, excavation and earthwork 
oonstruction, fno!l:ldfng fills and emeankments. 

1801 :..1.1 Al/ication. The scope of application of Chapter 1 BA is as follows: 

2. Applications listed in Section 1. 10. 1, and 1. 10.4 regulated by the Office of Statewide 
Health Planning and Development (OSHPD). These applications include hospitals, skilled 
nursing facilities, intermediate care facilities ... and correctional treatment centers. 

Exception.: [OSHPD 2] Single-story Type V skilled nursing or intermediate care 
facilities utilizing wood-frame or light-steel-frame construction as defined in Health and 
Safety Code Section 129725, which shall comply with Chapter 18 and any applicable 
amendments therein. 

1801A.1.2 Amendments in this chapter. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with 
the appropriate acronym of the adopting agency, as follows: 

1. 

2. Office of Statewide Health Planning and Development: 

[OSHPD 1)- For applications listed in Section 1.10.1. 
[OSHPD 4] - For applications listed in Section 1.10.4. 

SECTION 1803A 
GEOTECHNICAL INVESTIGATIONS 

1803A.1 General. Geotechnical investigations shall be conducted in accordance with Section 1803t\.2 
and reported in accordance with Section 4SQM 1803A. 7. \'\there required by the J;uiitding o#iolal or 
where geoteohnical investigations involve in situ testing, laboratory testing or engineering calculations, 
such iflvestigatiens shall beoooducted by a registered desigRprofessional. The classification and 
investigation of the soil shall be made under the responsible charge of a California registered 
geotechnical engineer. All recommendations contained in geotechnical and geohazard reports shall be 
subject to the approval of the enforcement agency. All reports shall be prepared and signed by a 

Final Express Terms 
Title 24, Part 2, Volumes 1 & 2 - Structural 
OSHPD 04/15 - 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

11/13/15 
60of176 



registered geotechnical engineer, cerlified engineering geologist, and a registered geophysicist, where 
applicable. 

1803A.2 Investigations required. Geotechnical investigations shall be conducted in accordance with 
Sections 1803A.3 through 18Q3A5 1803A.6. 

Exception!: f:Rel:Juf,'d!Rg.e.f':fi:Gialshall ae permiWldto.J.",1aive thereqlifJremenUor a geat~chnioal 
investigationwh:efe: satisfaotary data Jr.om ad:iacent areas is availp;tH(fthal'd.emonsfrate,$ an 
investigation is not necessary for any of the conditions in'·SeotionsA'ooa·;5:4 through 1803.5.6 and 
Sections 1.803.5.10 and 1803.5.11. 

1. Geotechnical. reporls are not required for one-story, wood-frame and light-steel-frame 
buildings of Type II or Type V construction and 4,000 square feet (371 m2

) or less in floor 
area, not located. within Earthquake Fault Zones or Seismic Hazard Zones as shown in 
the most recentlypub/ished maps from the California Geological Survey (CGS) or in 
seismic hazard zones as defined in the Safety Element of the local General Plan. 
Allowable foundation and lateral soil pressure values may be determined from Table 
1806A.2. 

2. A previous report for a specific site may be resubmitted, provided that a reevaluation is 
made and the report is found to be currently appropriate. 

1803A.3 Basis of investigation. Soil classification shall be based on observation and any necessary 
tests of the materials disclosed by borings, test pits or other subsurface exploration made in 
appropriate locations. Additional studies shall be made as necessary to evaluate slope stability, soil 
strength, position and adequacy of load-bearing soils, the effect of moisture variation on soil-bearing 
capacity, compressibility, liquefaction and expansiveness. 

1803A.3.1 Scope of investigation. The scope of the geotechnical investigation including the 
number and types of borings or soundings, the equipment used to drill or sample, the in-situ 
testing equipment and the laboratory testing program shall be determined by a registered 
design professional. 

There shall not be less than one boring or exploration shaft for each 5, 000 square feet ( 465 
m2

) of building area at the foundation level with a minimum of two provided for any one 
building. A boring may be considered to reflect subsurface conditions relevant to more than 
one building, subject to the approval of the enforcement agency. 

Borings shalf.be of sufficient size to permit visual examination of the soil in place or, in lieu 
thereof, cores shall be taken. · 

Borings shall be of sufficient depth and size to adequately characterize sub-surface 
conditions. 

1803A.5.4 Ground-water table. A subsurface soil investigation shall be performed to determine 
whether the existing ground-water table is above or within 5 feet (1524 mm) below the elevation of 
the lowest floor level where such floor is located below the finished ground level adjacent to the 
foundation. 

Exseption: A subsurface soil investigation to determine the location oftt:le groilmf ':.iater taale 
shall not be required where v.iaterproofing is provided in accordance 1Nith Section 1805. 

1803A.6. Geohazard Reports. Geohazard reports shall be required for all proposed construction. 
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Exceptions: 
1. Reports are not required for one-story, wood-frame and light-steel-frame buildings 

of Type II or Type V construction and 4,000 square feet (371m2
) or less in floor 

area, not located within Earthquake Fault Zones or Seismic Hazard Zones as 
shown in the most recently published maps from the California Geological Survey 
(CGS) or in seismic hazard zones as defined in the Safety Element of the local 
General Plan; nonstructural, associated structural or volµntary structural 
alterations ... and incidental structural additions or alterations, and structural repairs 
for other than earthquake damage. 

2. A previous report for a specific site may be resubmitted, provided that a 
reevaluation is made and the report is found to be currently appropriate. 

The purpose of the geohazard report shall be to identify geologic and seismic conditions that 
may require project mitigations. The reports shall contain data which provide an assessment 
of the nature of the site and potential for earthquake damage based on appropriate 
investigations of the regional arid site geology, project foundation conditions and the potential 
seismic shaking at the site. The report shall be prepared by a California-certified engineering 
geologist in consultation with a California-registered geotechnical engineer. 

The preparation of the geohazard report shall consider the most recent CGS Note 48: 
Checklist for the Review of Engineering Geology and Seismology Reports for California Public 
School, Hospitals, and Essential Services Buildings. In addition, the most recent version of 
CGS Special Publication 42, Fault Rupture Hazard Zones in California, shall be considered for 
project sites proposed within an Alquist-Priolo Earthquake Fault Zone. The most recent 
version of CGS Special Publication 117, Guidelines for Evaluating and Mitigating Seismic 
Hazards in California, shall be considered for project sites proposed within a Seismic Hazard 
Zone. All conclusions shall be supported by satisfactory data and analysis. 

In addition to requirements in Sections 1803A.5.11and1803A.5.12, the report shall include, 
but shall not be limited to, the following: 

1. Site Geology. 
2. Evaluation of the known active and potentially active faults, both regional and local. 
3. Ground-motion parameters, as required by Section§. 1613A, 1616A & ASCE 

The three Next Generation Attenuation (NGA) relations used for the 2008 USGS seismic hazards 
maps for Western United States (WUS) shall be utilized to determine the site-specific ground 
motion. When supported by data and analysis, other NGA (NGA West 1) relations, that were not 
used for the 2008 USGS maps, shall be permitted as additions or substitutions. No fewer than 
three NGA relations shall be utilized. 

1803A.7 Geotechnical Reporting. Where geotechnical investigations are required, a written report of 
the investigations shall be submitted to the ·building official by the permit applicant at the time of permit 
application. The geotechnical report shall provide completed evaluations of the foundation conditions 
of the site and the potential geologic/seismic hazards affecting the site. The geotechnical report shall 
include, but shall not be limited to, site-specific evaluations of design criteria related to the nature and 
extent of foundation materials, groundwater conditions, liquefaction potential, settlement potential and 
slope stability. The report shall contain the results of the analyses of problem areas identified in the 
geohazard report. The geotechnical report shall incorporate estimates of the characteristics of site 
ground motion provided in the geohazard report. This geotechnical report shall include, but need not 
be limited to, the following information: 

1. A plot showing the location of the soil investigations. 
2. A complete record of the soil boring and penetration test logs and soil samples. 
3. A record of the soil profile. 
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4. Elevation of the water table, if encountered. Historic high ground water elevations shall be 
addressed in the report to adequately evaluate liquefaction and settlement potential. 

5. Recommendations for foundation type and design criteria, including but not limited to: . 
bearing capacity of natural or compacted soil; provisions to mitigate the effects of 
expansive soils; mitigation of the effects of liquefaction, differential settlement and varying 
soil strength; and the effects of adjacent loads. 

6. Expected total and differential settlement. 
7. Deep foundation information in accordance'with Section 1803A.5.5. 
8. Special design and construction provisions for foundations of structures founded on 

expansive soils, as necessary. 
9. Compacted fill material properties and testing in accordance with Section 1803A.5.8. 
10. Controlled low-strength material properties and testing in accordance with Section 

1803A.5.9. 
11. The report shall consider the effects of stepped footings addressed in Section 1809A. 3. 
12. The report shall consider the effects of seismic hazards in accordance with Section 

1803A. 6 and shall incorporate the findings of the associated geohazard report. 

SECTION 1805A 
DAMPPROOFING AND WATERPROOFING 

1805A.1 General. Walls or portions thereof that retain earth and enclose interior spaces and floors 
below grade shall be waterproofed and damp proofed in accordance with this section, with the 
exception of those spaces containing groups other than residential and institutional where such 
omission is not detrimental to the building or occupancy. 

Ventilation for crawl spaces shall comply with Section 1203.4. 

1805A.2 Dampproofing. Where hydrostatic pressure will not occur as determined by Section 
1803A.5.4, floors and walls for other.tl1an.MmmiHoundation sy:stems shall be dampproofed in 
accordance with this section. Wood.foundation systems shaJI be·.oonstFuoted in aocoFdance with AVNC 
~ 

SECTION 1807A 
FOUNDATION WALLS, RETAINING WALLS AND 

EMBEDDED POSTS AND POLES 

1807A.1 Foundation walls. Foundation walls shall be designed and constructed in accordance with 
Sections 1807 A.1.1 through 1807 A.1.6. Foundation walls shall be supported by foundations designed 
in accordance with Section 1808A. 

1807 A.1.1 Design lateral soil loads. Foundation walls shall be designed for the lateral soil loads 
set foFth in Section 16101'.. determined by a geotechnical investigation in accordance with Section 
1803A. 

1807 A.1.2 Unbalanced backfill height. Unbalanced backfill height is the difference in height 
between the exterior finish ground level and the lower of the top of the concrete footing that 
supports the foundation wall or the interior finish ground level. Where an interior concrete slab on 
grade is provided and is in contact with the interior surface of the foundation wall, the unbalanced 
backfill height shall be permitted to be measured from the exterior finish ground level to the top of 
th~ interior concrete slab. · 
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1807 A.1.3 Rubble stone foundation walls. Not permitted by OSHPD. Foundation v.ialls of rough 
or random rubble stone shall not.be less than 16 inches (406 mm) thiok. Rubble stone shall not be 
used for foundation v1-alls of structures assigned to SeismJo DeSign Category C, D; E or f<. 

1807 A.1.4 Permanent wood foundation systems. Not permitted by OSHPD. µermanent wood 
foundation systems shall be designed and installed in accoF.danoe witn A'NCJ?Vl/F;. bumber and 
plyw-0od shall be treated in accerdance with AVVPA U1 (Comtoo:dity.Spesifisatien A, U6e Category 
4 B and Seotion 5.2) and shall be identified in aocordance With Section2003A.1.9~ 1. 

1807 A.1.5 Concrete and masonry foundation walls. Concrete and masonry foundation walls 
shall be designed in accordance with Chapter 19A or 21A, as applicable. 

Exception: Concrete and masonry foundation walls shall be permitted to be designed and 
constructed in acoordance 'Nith Section 1807.1.6. 

1807.1.G Prescriptive design of concmte.and mason!)• faundation 'Nalls. Concrete and 
masonry fmmdation walls that are laterally suppoFted at the top and bottom shall be permitteq to 
be designed and constructed in accordanoe with this seotion. 

1807.1.G.1 Foundation wall thickness;:+he:tl:iibkness of prescriptively designed foundation 'Nalls 
shall not be less than the::ttliGkne5s .. ofthe.wall.supperted; e~eptthat foundation walls of at least 
8 inch (203 mm) nominal 'Nidth shall be permitted qto support brick veneered frame walls and 1 O 
in oh 1Nide (254 mm) .cavity walls proviaea th.e>reEJuirements:of. faestioAA807.1.6:2 or 1807.1.6.3 
are met. 

1807.1.G.2 Concrete foundation ,...,alls. Cm:1orete.foundation.'Nalls shall comply 'Nith the follmving: 

1. The thiokness shall comply with the requirements.of Table 1807.1.6:2. 
2. The size and spacing of vertical reinforoement shmvn in Table 1807.1.6.2 are based on the 
use of reinforcement 'Nith a minimum yield strength of 60,000 psi (414 Mpa). Vertioal 
reinforoement \Mith. a miRimurR yietd streAgth of 40;0.0ftpsi (276: Mpa) or50,000 psi (3 4 5·''Mpi:i) 
shall be permitted, 1:iroi;iaed the: same s.ize bar ts used·mid the spacing sho1NA in the table is 
redusee by multiplying the spaaiR'g.by 0;67'or 0.83.;respectiMely. 

TABLE 1807.1.G.2 
CONCRETE FOUNDATION 'Jl.'ALLSbrG 

(Deleted Table Rot:showil fop clarify) 

3. Vertical reinforcement, when required, shall be placed nearest the inside face of the wall a 
.ffistaflce, d, from the outside faoe (soil face) of the wall. The distarfoe, · d; is equal to ttie wall 
thiskness,t, minus 1.25 inches (32mm}plusone half the bar diameter, db, [ d 0 t (1.25 +db 
/ 2) ]. The reinforcement shall be plaoed within a tolerance of:!: 3/8 inch (9.5 mm) where d is 
less than or equal to 8 inches (203 mm)or :t 1/2 inch (12.7 mm)v,ihere dis greater than 8 
inches (203 mm). 

4. In lieu of the.reinforcement shown in Table 1807.1.6.2, smaller reinforcing .bar sizes \Yith 
closer spacings that provide an equivalent cross sectional area of reinforcement per unit 
length shall be permitted. 

5. Conorete caver for reinforcement measured frorh the inside face of the wall shall not be less 
than % inch (19.1 mm). Cono.rete cover for reinforcement measured from the outside face of 
the wall shall not be less than 11/2 inches (38 mm) forNo. 5 bars and smaller, arid not less 
than 2 inches (5~ mm) for larger bars. 

6. C.onorete shall have a specified compressive strength, fo', of not less than 2;500 psi (17.2 
MPa}. 

7. The unfactored axial load per linear foot of 1Nall shall net 9*ceed 1.2 t fo' where tis the 
specified wall thickness in inches. 
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.1807.1.G.2.1 Seismis requirement&. BaseEI on the se!smie clesigR oateg~assigneEI to the st11::1cture 
in accorclance with Section 1513, concrete founElation 1.v.alls ElesigneEI usi~gTahle· t905.1.7 $hall be 
s1:1bject to the following limitations: 

1. SeismieDesign CategOFies l\:ana ·B. No aElditiciRal·seismic requirementa; i:ixsept'piteviEle 
reiF.1foroe.menl~rounEI openililgS iiR acoorElance with:Sestierl 1909i@;.@; 

2. Seism!o DesigR Gategor!es C, D, E anEI F. Tables shall not be used except as allo•.ved for plain 
concrete:mernbers·inSeistionlOOB.1:8. 

1807.1.G.3 Masonry foundation ·walls. Masonry foundation v.tallssl\:laUdomply witn the 
follo•.ving: 

1 .. Thet11hskness:~hatFsomf)1y·•1.i1nrtR:eji~qairemeAts·of;*ifitiik4'ilo1A';a.=at1·)·fi>p i}tain 
masonry walls or Table 1807.1.6.3(2), Hm7.1.6.3(@) or 1807.1.6.3(4) for masonry walls with 
reinforcement. 

2. Vertical reinforcement shall have a miniml:Jm yield strength Of 60,000 psi (414 Mpa). 
a; +he spesifisd' lesatian. efttie. relhforG.;erneH<lhw1an· eqii.ia! =of' ekoeeet':tAe'=·!Mfecti'-'e depth 

Eli$F.lG$'; t:fi:ildted ift 4'.able~ ~·sQ.7,·A=:6::@{:2:);1$0t.A;_6i·$.~3) dnd:4807:;=t-:~:.@~4} a~d· Shall be 
me'asi.ired fmrrrtne·=fabe=e1i'thtr~f.isr=(fi\Qi1)'=e;1de·==~i:itRe=~vatt=t<ft~:e teru~1<eMhe vertiaal 
reinforcement. The reinforoement shall::!)~~ P.ft:lGe.d \~ithiO the teleFahdesf~Glf.ied in TMS 
602/ACI 53Q/1JA8CEL6~Atticle·@;:(3''.ijd 1'''('.if=it~a)>peitiftie'd::t6.Glitl~'Ft 

;r•ka 1~.1~1~•~;(1) 
PLAIN MASONR'Pf.OlJNPAtibN 'NAU,Sa,D,& 

(Del~a"·~l,Jl~:hdt"sl:iawfrf.Or clarify) 

4. Gro1:1t shall comply:;Witf.k$·estien=:2'1Q$11a: 
5. Conorete masonry units shall comply with ASTM C 90. 
6 .. Clay rnascmry~mits·:sh.alf':camf)!Y.?Nitt'1:P:iStM G 6'62 fsrhoflo•n brick; exoeptot#ripliaA'se 
with:ASTM:0;62'':ot"•~~¢.M.$''21a:=:€tiaWhe.='p:ermitted:wl\ter!!!'si31id masdnr=Y unlts:~re installed 
in acoordanee with Table .tao.7.1.6.3(1) fur plain masonry. 
7. MasonFJ' units shall be laid in running bond and instalfeEI with Type M or s mortar in 
aoc.ordaooe•J.1iUi\SeGtion2~:Q3Jk1:: 
8t+.h~ uRfastOreEl::aXJ~lfbad'per"'i#netiF':<f~ot of:r,•R;l'ltshall t:let:exseed 1.2 t f'm where tis the 
spepi~d::w.;aJt;tW.Gkness:in·in~es ane:#mJs=tlite s~eoiijeg=oompressi1«e strength of masonry in 
pounds:pe~sqµa·F&msh=: 
9. At least 4 inches (102 mm) of .solid masonry shall be provided at girEler supports at the 

top :of: ~.ensw.=maseR~·:t:mit:mundatfGr!i=\'JaUsJ 
1 o. CmbeliAg:o:fima'semysm:!Ubel1t:aseeli'Sance \\lltn= Section 2104 :2; NVhere ah 8 ihoh (203 

· mm) wall is eorbeled; the top ceFeel':shall Aet extend 

.lJ\:QJ#J$::~a,Q7M:~$.~3.~~ 
8 INCH MASONRY FOUNDATION 'A'-ALLS WllH.REINFORCEMEN::f '·".'HERE El .· 5 INCMESa,D,& 

(Deleted Table not shown for clarity) 

higher than the bottom:ef.the41~or; ffaFR'ing. ahd shtm be afl:J!I eourse 6f headers at least 6 
insnes(t52: rmm)JR length .ort~e=tep· s~urse bed joint shaU· be tied=to the vertieaf 'Nall 
projection. The tie shall be \6.12.8 (4.8 mm) and spaoed ata maximum heFlmntat distance of 3"6 
inches (914 mm). The hollow spade behiAEI the eorbelled masonry shall be filled with mertar or 
-~ 

1807.1.6.3.1 Alternative foundatiort\vaU reinfornement; fn lieu: of the reinfercement 
provisions for masonry foundation 'Nalls in Table 1807.1.6.3(2), 1807.1.6.3(3) or 
1807.1.6. 3(4 ), alternative reinforcing bar sizes and spacings having an equivalent cross 
seotional area of reinforcement per linear foot (mm) of wall shall be permitted to be used, 
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proyided the spacing <¥-- reinfoFOement does.:not exceed 72 in£:!hes (1829 rnm~:·~ael 
.1"(3inforoing bar sizes~9:Rot exceed No. 1:1; 

1807.1.G.3.2 Seismia.requirements. Based on the seismiecJDsi.gn oategGfY.~¢sigt1edto 
th.e stnictwre in aceord{'lAS.e with Sectio~A613, masanr:y.:lo!'lnqati.on '•">'alls::d$$i~-~d. wsing 
Tables 1807.1.(;).3.(Htl:Jrough 1807.1 .. 6;3~4) shall-be:s.ubj~otte:tbe follmving:.Ii~tions: 

1. Se!smfo Design Categories A and EkJ~Jo,additionaLs~ismic r:e.!Jt~ii'.¢.ments~ 
2. Se.i.smfo Deslgn CategoryC. A design using Tables 1807.1.6.3(1) through 
1807i.1;.li),~(1.)is 

TABbE.1~7. .. 1t!ii,3.(3.) 
10 INCH MA:SO.NR¥.:FOUNDA'tlQN '·(1-~lbS .. \i\'ithl:::REiNFORCEMENTWHERE d :s~1s INCHES a; ... ·.· ............... ~- ...... · .. · . . ·. -

(Deleted Table not shown for claFity) 

suW~o.t tQ.:.*AQ.~i:SRiJiQ.r.-eEtUire{Flea~:ef Seotion:+..4;3':of:Til.4$4Q2/P£1'530:/ASCE 5. 
a . . &e.is.FFJfG. De.sign Qqtegof..YD~';{}. :G~$Ignusi:oo Tables .1a.01A.~6~a,on t~fCiQgh 
.1ao1;.~::~.,aa~·.1s.sutaject .. te·.the::sei$.llisrequ:item.~stsaf.:Seoticm.7.~'4;4:bf'.t.Ms··4021AC1 
5ao~.s.o~.5.. . . 
4. Se.i.smiG D.e.Q..:Qa~~:~ttf!;;.::~~~~n·.µ~g:~~t~s:.1~07. 1:6.3(2) throwgh 
1 so+. t:6 .. 3{4} ts suajest:to the s:eismlc t$qtiireffi'ents. €jf' Section 7.4 .5 of TMS 402/J\CI 
5SO/A$GE5. 

TABLE 1807.1.G.3(4) 
12 INCH MASONRY FQU.Nl>Al1Q~:~ir:~8e't2f~:~ti21NFORCEMENT-\A!MERE d _ 8.75 

. . . , 

(Deleted Table: no.tshewnfor clarity) 

1807 A.2 Retaining walls. Retaining walls shall be designed in accordance with Sections 1807 A.2.1 
through 1807 A.2.3. Freestanding cantilever walls shall be design in accordance with Section 
1807A.2A. 

1807 A.2.1 General. Retaining walls shall be designed to ensure stability against overturning, 
sliding, excessive foundation pressure and water uplift. Where a keyway is extended below the 
wall base with the intent to engage passive pressure and enhance sliding stability, lateral soil 
pressures on both sides of the keyway shall be considered in the sliding analysis. 

1807 A.2.2 Design lateral soil loads. Retaining walls shall be designed for the lateral soil loads 
set forth in Section1.61:0. determined by a geotechnical investigation in accordance with Section 
1803A and shall not be less than eighty percent of the lateral soil loads determined in accordance 
with Section 161 OA. For use with the load combinations. lateral soil loads due to gravity loads 
surchame shall be considered gravity loads and seismic earth pressure increases due to 
earthquake shall be considered as seismic loads. 

1807 A.2.4 Freestanding Cantilever Walls. A stability check against the possibility of overturning 
shall be performed for isolated spread footings which support freestanding cantilever walls. The 
stability check shall be made by dividing Rp used for the wall by 2. 0. The allowable soil pressure 
may be doubled for this evaluation. 

Exception: For overturning about the principal axis of rectangular footings with symmetrical 
vertical loading and the design lateral force applied, a triangular or trapezoidal soil pressure 
distribution which covers the full width of the footing will meet the stability requirement. 
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SECTION 1808A 
FOUNDATIONS 

1808A.1 General. Foundations shall be designed and constructed in accordance with Sections 
1808A.2 through 1808A.9. Shallow foundations shall also satisfy the requirements of Section 1809A. 
Deep foundations shall also satisfy the requirements of Section 1810A. 

1808A.2 Design for capacity and settlement. Foundations shali be so designed that the allowable 
bearing capacity of the soil is not exceeded, and that differential settlement is minimized. Foundations 
in areas with expansive soils shall be designed in accordance with the provisions of Section 1808A.6. 

The enforcing agency may require an analysis of foundation elements to determine subgrade 
deformations in order to evaluate their effect on the superstructure, including story drift. 

1808A.8 Concrete foundations. The design, materials and construction of concrete foundations shall 
comply with Sections1808A.8.1 through 1808A.8.6 and the provisions of Chapter 19A. 

Exoeption: Where ·ooncfete'footiligs::sapporting;waHs Gf.light:'ffarf.IS '¢onstraatief.l a~S''ae!'signed'.in 
aocordanoe 'Nith:Table. 1809]; 'a sp.eoific de'sigR itracsoitla®e: Witlil':ctlaptef 19' Is· ftet':Fe'qaiFe'd. 

TABLE 1808A.8.1 
MINIMUM SPECIFIED COMPRESStVE STRENGTH f' c OF CONCRETE OR GROUT 

FOUNDATION ELEMENT OR CONDITION SPECIFIED 
COMPRESSIVE· 
STRENGTH, f ~ 

1. Foundations fotstru~iilros asslgri'Eid'~o;$,'.Sismfo'Wfrs1§ff'Qate~6F.)''i''( B 2,fjQ.Q, psi 
Gf-G 
2a. Foandations far GfiooW'R'er'Y'eit'GE!~ari'Gies'eflig~t m##e 
constnmtion, two stoFies or less in height, ~f,>ig,ngi;ijQ Seismic Design 2,500 psi ,... n !'.:-Mr'.° - . ..,. -· -
:2h-1.Foundations for other structures assigned to Seismic Design 3,000 psi Category D, E or F 

.a 2. Precast nonprestressed driven piles 4,000 psi 

4 3. Socketed drilled shafts 4,000 psi 

• e4. Micropiles 4,000 psi 

SS. Precast prestressed driven piles 5,000 psi 

For SI: 1 pound per square inch = 0.00689MPa. 

1808A.8.6 Seismic requirements. See Section 1905A for additional requirements for foundations 
of structures assigned to Seismic Design Category G:r D, E or F. 

For structures assigned to Seismic Design Category D, E or F, provisions of Sections 18.13 of ACI 
318 shall apply where not in conflict with the provisions of Sections 1808A through 181 OA. 
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ExGeptions: 

1. Detached one and two family dwellings of light frame construction and Wl-O stories or less 
abave.gr=ade p!aRe are not Fq!'f\;ltred to comply witb tt:ie provisions of Section t8;~@:ofAC.tM8. 

2. Section 18.13.4.3(a) of ACI 31.8 shall not apply. 

SECTION 1809A 
SHALLOW FOUNDATIONS 

1809A.1 General. Shallow foundations shall be designed and constructed in accordance with 
Sections 1809A.2 through 1809A.13. 

1809A.2 Supporting soils. Shallow foundations shall be built on undisturbed soil, compacted fill 
material or controlled low-strength material (CLSM). Compacted fill material shall be placed in 
accordance with Section 1804A.5. CLSM shall be placed in accordance with Section 1804A.6. 

1809A.3 Stepped footings. The top surface of footings shall be level. The bottom surface of footings 
shall be permitted to have a slope not exceeding one unit vertical in 10 units horizontal (10-percent 
slope). Footings shall be stepped where it is necessary to change the elevation of the top surface of 
the footing or where the surface of the ground slopes more than one unit vertical in 1 o units horizontal 
(10-percent slope). 

Individual steps in continuous footings shall not exceed 18 inches ( 457 mm) in height and the slope of 
a series of such steps shall not exceed 1 unit vertical to 2 units horizontal (50% slope) unless 
otherwise recommended by a geotechnica/ report. The steps shall be detailed on the drawings. The 
local effects due to the discontinuity of the steps shall be considered in the design of the foundation. 

1809A.7 Prescriptive footings for lighMrame constructi.on. Not permitted by OSHPD. Ml~ere a 
specific design is not provlded, oohcireite er niasonr;· :uhit foatings supporting walls of light frame 
construction stm:f t be·permitted ·to ·be:,~~:$i911~, it·t~¢!(.19~$.:ti$$.:ww~ T.lll:\1$.. ~~Oa.7. 

tABLE 18o9.1 
PRESCRIPTIVE FOOTINGS ~lfPPORT!~(; 'Jll~t;I;,$ QF.\J~H'r F,BP,.ME CONSTRUCTIO~ 

(Table Ratshown feF olarity) 

1809A.8 Plain concrete footings. Not permitted by OSHPD. The edge ,tl"\ickness of. pl;;iin ooncrete 
footings supporting walls of other than lightframe oonstruotion shall not be less than·s ihohes (203 
mm) wh~re plaoed on soil ar rock. 

ExGeption: J;or plain concrete footings supporting Group R 3 oecupancies, the edge thickness is 
permitted to be 6 incl-les (152 mm), provided that the footing.gle.es.f:!oJ e>Q:~f)~ b~ye.nd .a distanee 
greater than the thiokness of the footiAg on either side of the supported 'Nall. 

1809A.9 Masonry-unit footings. Not permitted by OSHPD. n1e design, materials and construction of 
masonry unit footings shall oomply with Sections 1809.9.1 anel 1809.9.2, and the provisions of 
Chapter21. 

ExGeption: Where a speoifio design is not provided, masonry unit footings supporting 'Nalls of light 
frame construotion shall be permitted to be designed in aooordanoe with Table 1809.7. 

1809.9.1 Dimensions. Mansonr;' unit footings shall be laid in Type M or S mortar complying with 
Seotion 2103.8 and the depth shall not be less than w,rioe the projeotion beyond the wall, pier or 
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column. The 'Nidth shall not be less than 8 inches (20a mm) wider than the 'Nall supported 
thereon. 

1809.9.2 Offsets. The m3*imum effset of each collrse in brick foundation walls stepped lip ftom 
the footings shall be 11/2 inches (38 mm) where laid in single courses, and 3 inches(76 mm) 
1.nhere laid in double courses. 

1809A.10 Reserved. Pier and Gurtain wall feundations.'W<oept in S9lsm,'GDe$.i(JR 08.tegeries D, E 
am'l-F, pier and m:utain ·.vall foundations shall be permittecHo be used to·supporttight frame 
construction not more than ti,i.ro stories abo\re grade pkme, provided the following requirements are 
met;. 

1. All load bearing walls shall be placed on contim:1ous concrete footings bonded integrally with the 
extefier wall footings. 

2. The minimum aotual thickness ofa load bearing 'masOAFo/ wall Shall not 13e less than 4 inches (102 
mm) nominal or 35/8 inches (92 mm) actual thickness, and shall be bo'hded integrally with piers 
spaced 6 feet (1829 mm) on center (o.c.). 

3. Piers shall be construsted in ·aocordanee with Chapter ·21 and· the fellowiAg: . 
·T a.1. The unsupported height of the masonry. piers shall not6*Ceed ·1totimestheirleast dimension. 

a.2. VVhere structural clay tile or hollow concrete masonry units are·tJsedf.or piera:'supparting beams 
and girders, the cellular spaces shall be filled solidly with concrete or Type M or S mortar. 

ExGeption: Unfilled hollow piers shall be permitted where the unsupported height of the pier is not 
more than four times its least dimension. 

a.a. Hollmv piers shall be capped with 4 inches (102 mm) of-solid masonry or concrete or the 
cavities of the top course shall be filled with concrete or grout. 

4. The maxim1::1m height of a 4 inch (102 mm) load bearing masonry foundation wall supporting 
'NOOd.frame \•,ialls·and flOOfS shall ·not be F.110re 'than 4 feet:(1219 ffim) in':height. 

5. The unbalanced fill for 4 iAGh (102 mni):foundationwallsshaU.nst B}(eeed24inches (610 mm) for 
solid masonry, nor 1 g iAGhes (SQfrmm): forl\ollo«.! maso.f!'ry. 

1B09A.12 Timber footings. Not permitted by OSHPD. Timber footingsshall'he pe'rmitteeHor buildings 
of Type V construotian and as Gt~E!F.WiseapfJro'i.ed by·the lJEJikiingof.fiG!af. Su6h footings shall be 
treated in aocordanse 11iitl!l.AVVl?A:Ut.{Commodit;"8peeifisatibn.'A.; :y99 Gategory 4B). Treated timbers 
are not required where placed entirely below permanent water level, or where used as cqpping for 
'Nood :piles tAat:pnajeGt abO¥Er:tl:le, ·water lei.:el··oi.<er .sabmei:ged"'er·marsh'lan'ds."The compressive 
stresses perpe.AElicl::llat to gfain iA -1:Jntreated timber'fo.otin§s:·sl::lpported lilpan treated piles shall not 
exceed 70 percent of the .allowable stresses for the species .and. grade· Of timber as speeified in the 
AF&PA Nl:DS. 

1809A.14 Pipes and Trenches. Unless otherwise recommended by the soils report, open or 
backfilled trenches parallel with a footing shall not be below a plane having a downward slope of 1 unit 
verlical to 2 units horizontal (50% slope) from a line 9 inches (229 mm) above the bottom edge of the 
footing, and not closer than 1 B inches ( 457 mm) from the face of such footing. 

Where pipes cross under footings, the footings shall be specially designed. Pipe sleeves shall be 
provided where pipes cross through footings or footing walls and sleeve clearances shall provide for 
possible footing settlement, but not less than 1 inch (25 mm) all around pipe. 

Exception: Alternate trench locations and pipe clearances shall be permitted when approved by 
registered design professional in responsible charge and the enforcement agent. 
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SECTION 1810A 
DEEP FOUNDATIONS 

1810A.1 General. Deep foundations shall be analyzed, designed, detailed and installed in accordance 
with Sections 1810A.1through1810A.4. 

1810A.3.1.5 Helical piles. Helical piles shall be designed and manufactured in accordance 
with accepted engineering practice to resist all stresses induced by installation into the ground 
and service loads. 

1810A.3.1.5.1 Helical Piles Seismic Requirements. For structures assigned to Seismic 
Design Category D, E or F, capacities of helical piles shall be determined in accordance 
with Section 181 OA.3.3 by at least two project specific pre-production tests for each soil 
profile, size and depth of helical pile. At least two percent of all production piles shall be 
proof tested to the load determin~d in accordance with Section 1616A. 1. 16. 

Helical piles sha/J satisfy corrosion resistance requirements of ICC-ES AC 358. In 
addition, all helical.pile materials that are subject to corrosion shall include at least 1116" 
corrosion allowance. 

Helical piles shall not be considered as carrying any horizontal loads. 

1810A.3.2 Materials. The materials used in deep foundation elements shall satisfy the 
requirements of Sections 1810A.3.2.1through1810A.3.2.8, as applicable. 

1810.3•?.1.2 ACl·3-18eq1;1atioA (25;7~3 .. 3). '.JVl'!Jere this chapter requires Eletailing af 
eoncrete.deep fQundatione!ements.in aecordance \•1ith:Seotion 1Jl.7.5A of AG1 art a, 
eompliance 'Nith Equation (25:7..@;3-) ·of.ACF318 :shall:aotbe ·required. 

1810A.3.2.4 Timber. Not permitted by OSHPD. TimberdeepfouA,dation elements shall be 
·designed.a$ pUes·or poles :i.naeoGrdanse witlilAF.&PANOS>mound timber elements shall 
sanfoim ta ASTMD45; sawn timber elpments shall. s:ohform to DO(lPS · 20. 

1810.i;a-;4.4. :Presen•ati>."e:t~atment. +imbei: .dee:1irfo1:;1ndatisn: elements .1::1sed to .suppart 
permaaeat struoturessaall•be:treate'ii lA'·:aeooraam;>e·1Nith this'seotio:n ·:unless it is 
est;lblJshed that the tGps. ef the untreated timberelemerits 1Nill:be betow'tl::ie tewest 
ground 111ater level assumed to exist during the life af the strnctura. Preservatr.feand 
minimum final reteAtian shall be in accordance with P.?NPA U1 (Cammodity Specification 
E, Use Categmy 4C) for ro1::1nd timber etements and A\IVP-.A U1 (Commodity Specification 
l\, .. Use Gategsry 4B) :for sawn timber. elements. Pfeser::vative treat~ timeer:·etemefits shall 
be :$1:1hjestto ;= quality control pr:ogram administered by·an appreV-O<iJ. agem:iy: Element 
cutoffs shall be treated ihascardance with AWP/\ M4. 

1810A.3.3.1.2 Load tests. Where design compressive loads are greater than those 
determined using the allowable stresses specified in Section 1810A.3.2.6, where the 
design load for any deep foundation element is in doubt, where driven deep foundation. 
elements are installed bv means other than a pile hammer. or where cast-in-place deep 
foundation elements have an enlarged base formed either by compacting concrete or by 
driving a precast base, control test elements shall be tested in accordance with ASTM D 
1143 including Procedure G: Cyclic Loading Test or ASTM D 4945. At least one element 
shall be load tested in each area of uniform subsoil conditions. Where required by the 
building official, additional elements shall be load tested where necessary to establish the 
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safe design capacity. The resulting allowable loads shall not be more than one-half of the 
ultimate axial load capacity of the test element as assessed by one of the published 
methods listed in Section 181 OA.3.3.1.3 with consideration for the test type, duration and 
subsoil. The ultimate axial load capacity shall be determined by a registered design 
professional with consideration given to tolerable total and differential settlements at 
design load in accordance with Section 181 OA.2.3. In subsequent installation of the 
balance of deep foundation elements, all elements shall be deemed to have a supporting 
capacity equal to that of the control element where such elements are of the same type, 
size and relative length as the test element; are installed using the same or comparable 
methods and equipment as the test element; are installed in similar subsoil conditions as 
the test element; and, for driven elements; where the rate of penetration (e.g., net 
displacement per blow) of such elements is equal to or less than that of the test element 
driven with the same hammer through a comparable driving distance, or where the 
downward pressure and torque on such elements is greater than or equal to that applied 
to the test element that determined the ultimate axial load capacitv at a comparable 
driving distance. 

1810A.3.3.1.5 Uplift capacity of a single deep foundation element. Where required by 
the design, the uplift capacity of a single deep foundation element shall be determined by 
an approved method of analysis based on a minimum factor of safety of three or by load. 
tests conducted in accordance with ASTM D 3689. The maximum allowable uplift load 
shall not exceed the ultimate load capacity as determined in Section 181 OA.3.3.1.2, using 
the results of load tests conducted in accordance with ASTM 03689 including the Cyclic 
Loading Procedure, divided by a factor of safety of two; 

Exception: Where uplift is due to wind or seismic loading, the minimum factor of safety 
shall be two where capacity is determined by an analysis and one and a half where 
capacity is determined by load tests. 

1810A.3.3.2 Allowable lateral load. Where required by the design, the lateral load capacity 
of a single deep foundation element or a group thereof shall be determined by an approved 
method of analysis.or by lateral load tests in accordance with ASTM 03966, including the 
Cyclic Loading Procedure, to at least twice the proposed design working load. The resulting 
allowable load shall not be more than one-half of the load that produces a gross lateral 
movement of 1 inch (25 mm) at the lower of the top of foundation element and the ground 
surface, unless it can be shown that the predicted lateral movement shall cause neither 
harmful distortion of, nor instability in, the structure, nor cause any element to be loaded 
beyond its capacity. 

1810A.3.5.3.3 Structural Steel Sheet Piling. Individual sections of structural steel sheet 
piling shall conform to the profile indicated by the manufacturer, and shall conform to general 
requirements specified by ASTM A6. 

Installation of sheet piling shall satisfv inspection. monitoring, and observation requirements in 
Sections 1812A.6and1812A.7. 

181 OA.3.8.3 Precast prestressed piles. Precast prestressed concrete piles shall comply with 
the requirements of Sections 1810A.3.8.3.1through1810A.3.8.3.3. 

1810A.3.8.3.2 Seismic reinforcement in Seismic Design Category C. Not permitted by 
OSHPD. For strnotures assigned to Seismie De&igR Category C in aosordanse with 
Seotion 1613, preoast prestressed piles shall have transverse reinforcement in 
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accordance with this section. The volume.tFic ratio of spiral reinforoement shall not be less 
than the amount required by the following formula for tl'.le upper 20 feet (6096 mm) of the .. 
13[0.12 f v-l.y11 (Equation 18 5) 

~ 
µ~-:-Specified compressive strengthof col"icrete, psi (MR1a): 
ft'll - ¥jeld strenQ.th et.spiral reinforcarneRt~ 85,000 pshf586 MPa). 
13.s - Spiral reiiifercement inde* (vol. spiral/vol. core). 

At least ef:ie halfthe velllm.etrJo·ratio required by Equatien 18 5 shctff'bei provided below 
the upper 20feet (6096 rriR'i)ofthe pile. 

1810A.3.8.3.3 Seismic reinforcement in Seismic Design Categories D through F. For 
structures assigned to Seismic Design Category D, E or F, ln aooordanoe with Section 
1613/1., pre.cast pre.stressed piles shall have transverse reinforcement in accordance with 
the following: 

This req1.Jired amount ohpiral rein·toroement=is perrnittect·to ·be obtained'b't providing an 
inner artd oute~·spiraL 

1810A.3.9.4.2.1 Site Classes A through 0. For Site Class A, B, C or D sites, 
transverse confinement reinforcement shall be provided in the element in accordance 
with Sections 18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 within three times the least 
element dimension at Gf the bottom of the pile cap. A transverse spiral reinforcement 
ratio of not less than one-half of that required in Section 18. 7 .5.4 ~ of ACI 318 shall 
be permitted for concrete deep foundation elements. 

1810A.3.9.4.2.2 Site Classes E and F. For Site Class E or F sites, transverse 
confinement reinforcement shall be provided in the element in accordance with 
Sections 18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 wit.hin seven times the least 
element dimension at Gf the bottom of the pile cap and within seven times the least 
element dimension at Gf the interfaces of strata that are hard or stiff and strata that are 
liquefiable or are composed of soft- to medium-stiff clay. 

1810A.3.10 Micropiles. Micropiles shall be designed and detailed in accordance with Sections 
1810A.3.10.1through1810A.3.10.4. 

181OA.3.10;4 Seismic reinf.oreement. For stt1::1Gtures 'assigned to SeiBmio DeSigR Category 
c, a permanent steel casing sf:lall be provided frem the top:efthe mioropile do'Nrfte the point 
of zero curvature. For structures assigned to Seismie Design Ca.tegory D, E or F, the micropile 
shallbe .considered as aii alternative system in aodeFdance i;VJth Seritfon 1.04 ;11. The 
alternative system design, supporting documentation and test data shaH be submitted to the 
building offloia! for revie>N and approval. 

1810A.3.10.4 Seismic requirements. For structures assigned to Seismic Design Category 
D, E, or F, a permanent steel casing having a minimum thickness of 318" shall be provided 
from the top of the micropi/e down to a minimum of 120 percent of the point of zero curvature. 
Capacity of micropiles shall be determined in accordance with Section 181OA.3.3 by at least 
two project specific pre-production tests for each soil profile, size and depth of micropile. At 
/east two percent of all production piles shall be proof tested to the load determined in 
accordance with Section 1616A.1.16.1616A.1.10. 
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Steel casing length in soil shall be considered as unbonded and shall not be considered as 
contributing to friction. Casing shall provide confinement at least equivalent to hoop reinforcing 
required by AC/ 318 Section 18.13.4. 21.12.4 
Reinforcement shall have Class 1 corrosion protection in accordance with PT/ 
Recommendations for Prestressed Rock and Soil Anchors. Steel casing design shall include 
at least 1116" corrosion allowance. 

Micropiles shall not be considered as carrying any horizontal loads. 

1810A.4 Installation. Deep foundations shall be installed in accordance with Section 1810A.4. Where 
a single deep foundation element comprises two or more sections of different materials or different 
types spliced together, each section shall satisfy the applicable conditions of installation. 

1810A.4.1 Structural integrity. Deep foundation elements shall be installed in such a manner 
and sequence as to prevent distortion or damage that may adversely affect the structural integrity 
of adjacent structures or of foundation elements being installed or already in place and as to avoid 
compacting the surrounding soil to the extent that other foundation elements cannot be installed 
properly. 

1810A.4.1.5 Defective timber piles. Not permitted byOSHPD. Any substantial sudden 
increase in rate of penetFation ot~. ~tro:P.'.e.f p~''$t:!tlll be investigated for possible damage. If the 
sudden increase in rate ofp'$.~'8,t@.ti9'h·'oannotee eor~d to .. soil strata, the pile shall be 
removed fGr.insp.eotion or.Fejested. 

SECTION 1811A 
PRESTRESSED ROCK AND SOIL FOUNDATION ANCHORS 

1811 A.1 General. The requirements of this section address the use of vertical rock and soil anchors 
in resisting seismic or wind overturning forces resulting in tension on shallow foundations. 

1811A.2 Adoption. Except for the modifications as set forth in Sections 1811A.3 and 1811A.4, all 
Prestressed Rock and Soil Foundation Anchors shall comply with be c/Qsigned iR aooerdanoe with PT/ 
Recommendations for Prestressed Rock and Soil Anchors. · 

1811 A.3 Geotechnical Requirements. Geotechnica/ report for the Prestressed Rock & Soil 
Foundation Anchors shall address the following: 

1. Minimum diameter and minimum spacing for the anchors including consideration of 
group effects. 

2. Maximum unbonded length and minimum bonded length of the tendon. 
3. Maximum recommended anchor tension capacity based upon the soil or rock 

strength I grout bond and anchor depth I spacing. 
4. Allowable bond stress at the ground I grout interface and applicable factor of safety 

for ultimate bond stress. 
5. Anchor axial tension stiffness recommendations at the anticipated anchor axial 

tension displacements, when required for structural analysis. · 
6. Minimum grout pressure for installation and post-grout pressure. 
7. Class /.Corrosion Protection is required for all permanent anchors. Geotechnica/ 

report shall specify the corrosion protection recommendations for temporary 
anchors. 

8. Performance test shall be at a minimum of 1.6 times the design loads. There shall 
be a minimum of two preproduction test anchors. Preproduction test anchors shall 
be tested to ultimate load or a. 80 times the specified minimum tensile strength of 
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the tendon. A Creep test is required for all prestressed anchors with greater than 1 o 
kips of lock-off prestressing load. 

9. Lock-off prestressing load requirements. 
10. Acceptable Drilling methods. 
11. Geotechnical obseNation and monitoring requirements. 

1811 A.4 Structural Requirements. 
1. Tendons shall be thread-bar anchors conforming to ASTM A722. 
2. The anchors shall be placed vertical. 
3. Design Loads shall be based upon the load combinations in Section 1605A.3. 1 and shall not 

exceed 60 percent of the specified minimum tensile strength of the tendons. 
4. Ultimate Load shall be based upon Section 1616A.1.16 1615A.1.10 and shall not exceed 80 

percent of the specified minimum tensile strength of the tendons. 
5. The anchor shall be designed to fail in grout bond to the soil or rock before pullout of the soil 

wedge by group effect. 
6. Foundation design shall incorporate the effect of lock-off loads. 
7. Design shall account for as-built locations of soil anchors considering all the acceptable 

construction tolerances. 
8. Design shall account for both short and Jong term deformation. 
9. Enforcement agency may require consideration of anchor deformation in evaluating 

deformation compatibility or building drift where it may be significant. 

SECTION 1812A 
EARTH RETAINING SHORING 

J106.2 Earth retain!ng sharing. [OSHPD 1 & 4] 

1812A.1 J106.2.1 General. The requirements of this section shall apply to temporary and 
permanent earth retaining shoring using soldier piles and lagging with or without tie-back anchors 
in soil or rock, only when existing or new 081=1.PD 1 or 4 facilities are affected. Shoring used as 
construction means and methods only, which does not affect existing or new 081=/PD 1 or 4 
facilities, are not regulated by this section OSHPD and shall satisfy the requirements of the 
authorities having jurisdiction. 

Design, construction, testing, and inspection shall satisfy the requirements of this code except as 
modified in Sections 1812A.2 J106.2.2 through J106.2.8 1812A.8. 

1812A.2 .J106.2.2 Duration. Shoring shall be considered temporary when elements of the 
shoring will be exposed to site conditions for a period of less than one (1) year, and shall be 
considered permanent otherwise. Permanent shoring shall account for the increase in lateral soil 
pressure due to earthquake. At the end of the construction period, the existing and new structures 
shall not rely on the temporary shoring for support in anyway. Wood components shall not be used 
for permanent shoring lasting more than two (2) years. Wood components of the temporary 
shoring that may affect the performance of permanent structure shall be removed after the shoring 
is no longer required. 

All components of the shoring shall have corrosion protection or preseNative treatment for their 
expected duration. Wood components of the temporary shoring that will not be removed shall be 
treated in accordance with AWPA U1 (Commodity Specification A, Use Category 48 and Section 
5.2), and shall be identified in accordance with Section 2303.1. 9. 1 2303.1. 8.1. 

1812A.3 .. 1106.2.3 Surcharge. Surcharge pressure due to footings, traffic, or other sources shall 
be considered in design. If the footing surcharge is located within the semi-circular distribution or 
bulb of earth pressure (when shoring is located close to a footings), lagging shall be designed for 
lateral earth pressure due to footing surcharge. Soil arching effects may be considered in the 
design of lagging. Underpinning of the footing may be used in lieu of designing the shoring and 
lagging for surcharge pressure. Alternatively, continuously contacting drilled pier shafts near the 
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footings shall be permitted. The lateral surcharge design pressure shall be derived using 
Boussinesq equations modified for the distribution of stresses in an elastic medium due to a 
uniform, concentrated or line surface load as appropriate and soil arching effects. 

1812A.4 . .l106.2.4 Design and testing. Except for the modifications as set forth in Sections 
1812A.4.1 .l106.2.4.1 and J106.2.4.2 through 1812A.4.3 below, all Prestressed Rock and Soil Tie
back Anchors shall be designed and tested .'-n aeeordanee comply with PT/ Recommendations for 
Prestressed Rock and Soil Anchors (PT/-2004). 

1812A.4.1 J106.2.4.1 Geotechnica/ requirements. The geotechnica/ report for the earth 
retaining shoring shall address the following: 

1. Minimum diameter and minimum spacing for the anchors including 
consideration of group effects. 

2. Maximum unbonded length and minimum bonded length of the tie-back 
anchors. 

3. Maximum recommended anchor tension capacity based upon the soil or rock 
strength I grout bond and anchor depth I spacing. 

4. Allowable bond stress at the ground I grout interface and applicable factor of 
safety for ultimate bond stress for the anchor. For permanent anchors, a 

,. minimum factor of safety of 2.0 shall be applied to ground soil interface as 
required by PTl-2004 Section 6. 6. 

5. Minimum grout pressure for installation and post-grout pressure for the 
anchor. The presumptive post grout pressure of 300 psi may be used for all 
soil type. · · 

6. Class I Corrosion Protection is required for all permanent anchors. The 
geotechnica/ report shall specify the corrosion protection recommendations 
for temporary anchors. 

7. Performance test for the anchors shall be at a minimum of two (2) times the 
· design loads and shall not exceed 80% of the specified minimum tensile 

strength of the anchor rod. A creep test is required for all prestressed 
anchors that are performance tested. All production anchors shall be tested at 
150% of design loads and shall not be greater than 70% of the specified 
minimum tensile strength of the anchor rod. 

8. Earth pressure, surcharge pressure, and the seismic increment of earth 
pressure loading, when applicable. 

9. Maximum recommended lateral deformation at the top of the soldier pile, at 
the tie-back anchor locations, and the drilled pier concrete shafts at the lowest 
grade level. 

10. Allowable vertical soil bearing pressure, friction resistance, and lateral 
passive soil resistance for the drilled pier concrete shafts and associated 
factors of safety for these allowable capacities. 

11. Soil-pier shaft I pile interaction assumptions and lateral soil stiffness 
to be used in design for drilled pier concrete shaft or pile lateral loads . 

. 12. Acceptable drilling methods. 
13. · Geotechnical observation and monitoring recommendations. 

1812A.4.2 • .'106.2.4.2 Structural requirements: 

Final Express Terms 

1. Tendons shall be thread-bar anchors conforming to ASTM A 722. 
2.Anchor design loads shall be based upon the load combinations in Section 

1605A.3: 1 and shall not exceed 60 percent of the specified minimum tensile 
strength of the tendons. 

3. The anchor shall be designed to fail in grout bond to the soil or rock before 
pullout of the soil wedge. 

4. Design of shoring system shall account for as-built locations of soil anchors 
considering all specified construction tolerances. in Section 1812A.8 J106.2.8. 

5. Design of shoring system shall account for both short and long term 
deformation. 
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.1812A.4.3 .}106.2.4.3 Testing of tie-back anchors: 
1. The geotechnical engineer shall keep a record at job site of all test loads, total anchor 

movement, and report their accuracy. 
2. If a tie-back anchor initially fails the testing requirements, the anchor shall be permitted 

to be re-grouted and retested. If anchor continues to fail, the followings steps shall be 
taken: . 

a. The contractor shall determine the cause of failure - variations of the soil 
conditions, installation methods, materials, etc. 

b. Contractor shall propose a solution to remedy the problem. The proposed solution 
will need to be reviewed and approved by geotechnical engineer, shoring design 
engineer, and the building official. 

3. After a satisfactory test, each anchor shall be Jocked-off in accordance with Section 8.4 
of PT/ 2004. 

4. The shoring design engineer shall specify design loads for each anchor. 

1812A.5 .}106.2.5 Construction: The construction procedure shall address the following: 
1. Holes drilled for piles I tie-back anchors shall be done without detrimental Joss of ground, 

sloughing or caving of materials and without endangering previously installed shoring 
members or existing foundations. 

2. Drilling of earth anchor shafts for tie-backs shall occur when the drill bench reaches two to 
three feet below the level of the tie-back pockets. 

3. Casing or other methods shall be used where necessary to prevent loss of ground and 
collapse of the hole. 

4. The drill cuttings from earth anchor shaft shall be removed prior to anchor installation. 
5. Unless tremie methods are used, all water and loose materials shall be removed from the 

holes prior to installing piles I tie-backs. 
6. Tie-back anchor rods with attached centralizing devices shall be installed into the shaft or 

through the drill casing. Centralizing device shall not restrict movement of the grout. 
7.After lagging installation, voids between lagging and soil shall be backfilled immediately to the 

full height of lagging. 
8. The soldier piles shall be placed within specified tolerances in the drilled hole and braced 

against displac~ment during grouting. Fill shafts with concrete up to top of footing elevation, 
rest of the shaft can generally be filled with lean concrete. Excavation for lagging shall not 
be started until concrete has achieved sufficient strength for all anticipated loads as 
determined by the shoring design engineer. 

9. Where boulders and I or cobbles have been identified in the geotechnical reports, contractor 
shall be prepared to address boulders and I or cobbles that may be encountered during the 
drilling of soldier piles and Tie-back anchors. · 

10. The grouting equipment shall produce grout free of lumps and indispensed cement. The 
grouting equipment shall be sized to enable the grout to be pumped in continuous operation. 
The mixer shall be capable of continuously agitating the grout. 

11. The quantity of grout and grout pressure shall be recorded. The grout pressure shall be 
controlled to prevent excessive heave in soils or fracturing rock formations. 

12. If post-grouting is required, post grouting operation shall be performed after initial grout has 
set for 24-hours in the bond length only. Tie-backs shall be grouted over a sufficient length 
(anchor bond length) to transfer the maximum anchor force to the anchor grout. 

13. Testing of anchors may be performed after post-grouting operations provided grout has 
reached strength of 3,000 psi as required by PTl-2004 Section 6.11. 

14. Anchor rods shall be tensioned straight and true. Excavation directly below the anchors shall 
not continue before those anchors are tested. 

· 1B12A.6 .J106.2.6 Inspection, survey monitoring, and observation 
1. The shoring design engineer or his designee shall make periodic inspections of the job site for 

the purpose of observing the installation of shoring system, testing of tie-back anchors, and 
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monitoring of survey. 
2. Testing, inspection, and observation shall be in accordance with testing, inspection and 

observation requirements approved by the building official. The following activities and 
materials shall be tested, inspected, or observed by the special inspector and geotechnical 
engineer: 

a. Sampling and testing of concrete in soldier pile and tie,..back anchor shafts. 
b. Fabrication of tie-back anchor pockets on soldier beams 
c. lnst~llation and testing of tie-back anchors. 
d. Survey monitoring of soldier pile and tie-back load cells. 
e. Survey Monitoring of existing buildings. 

3. A complete and accurate record of all soldier pile locations, depths, concrete strengths, tie
back locations and lengths, ti~back grout strength, quantity of concrete per pile, quantity of 
grout per tie-back and applied tie-back loads shall be maintained by the special inspector 
and geotechnical engineer. The shoring design engineer shall be notified of any unusual 
conditions encountered during installation, 

4. Calibration data for each test jack, pressure gauge, and master pressure gauge shall be 
verified by the special inspector and geotechnical engineer. The calibration tests shall be 
performed by an independent testing laboratory and within 120 calender days of the data 
submitted. · 

5. Monitoring points shall be established at the top and at the anchor heads of selected soldier 
piles and at intermediate intervals as considered appropriate by the geotechnical-engineer. 

6. Control points shall be established outside the area of influence of the shoring system to 
ensure the accuracy of the monitoring readings. 

7. The periodic basis of shoring monitoring, as a minumum, shall be as follows: 
a. lntitial monitoring shall be performed prior to any excavation. 

b. Once excavation has begun, the periodic readings shall be taken weekly until excavation 
reaches the estimated subgrade elevation and the permanent foundation is complete. 

c. If performance of the shoring is within established guidelines, shoring design engineer 
may permit the periodic readings to be bi-weekly. Once initiated, bi-weekly readings 
shall continue until the building slab at ground floor level is completed and capable of 
transmitting lateral loads to the permanent structure. Thereafter, readings can be 
monthly .. 

d. Where the building has been designed to resist lateral earth pressures, the periodic 
monitoring of the soldier piles and adjacent structure can be discontinued once the 
ground floor diaphragm and subterranean portion of the structure is capable of resisting 
lateral soil loads and approved by the shoring design engineer, geotechnical engineer, 
and the building official. 

e. Additional readings shall be taken when requested by special inspector, shoring design 
engineer, geotechnical engineer, or the building official. 

8. Monitoring reading shall be submitted to shoring design engineer, engineer in responsible 
charge, and the building official within 3 working days after they are conducted. Monitoring 
readings shall be accurate to within 0.01 feet. Results are to be submitted in tabular form 
showing at least the intial date of monitoring and reading, current monitoring date and 
reading and difference between the two readings. 

9. If the total cummulative horizontal or vertical movement (from start of construction) of the 
existing buildings reaches Yz" or soldier piles reaches 1" al/excavation activities shall be 
suspended. The geotechnical and shoring design engineer shall determine the cause of 
movement, if any, and recommend corrective measures, if necessary, before excavation 
continues. 

10. If the total cummulative horizontal or vertical movement (from start of construction) of the 
existing buildings reaches 314" or soldier piles reaches 1 Yz" all excavation activities shall be 
suspended until the causes, if any, can be determined. Supplemental shoring shall be 
devised to eliminate further movement and the bu1/ding official shall review and approve the 
supplemental shoring before excavation continues. 

11. Monitoring of Tie-back Anchor Loads: 
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a. Load cells shall be installed at the tie-back heads adjacent to bui/c;Jings at maximum 
interval of 50', with a minimum of one load cells per wall. 

b. Load cell readings shall be taken once a day during excavation and once a week during 
the remainder of construption. · 

c. Load cell readings shall be submitted to the geotechnical engineer, shoring design 
engineer, engineer in responsible charge, and the building official. 

d. Load cell readings can be terminated once the temporary shoring no longer provides 
support for the buildings. 

1812A.7 J106.2.7 Monitoring of existing OSHPD 1and4 structures 
1. The contractor shall complete a written and photographic log of all existing OSHPD 1 & 4 

structures within 100 ft or three times depth of shoring, prior to construction. A licensed 
surveyor shall document all existing substantial cracks in adjacent existing structures. 

2. Contractor shall document existing condition of wall cracks adjacent to shoring walls prior 
to start of construction. 

3. Contractor shall monitor existing walls for movement or cracking that may result from 
adjacent shoring. 

4. If excessive movement or visible cracking occurs, contractor shall stop work and shore I 
reinforce excavation and contact shoring design engineer and the building official. 

5. Monitoring of the existing structure shall be at reasonable intervals as required by the 
registered design professional subject to approval of the building official. Monitoring shall 
be performed by a licensed surveyor and shall consist of vertical and lateral movement of 
the existing structures. Prior to starting shoring installation a pre-construction meeting 
shall take place between the contractor, shoring design engineer, surveyor, geotechnical 
engineer, and the building official to identify monitoring locations on existing buildings. 

6. If in· the opinion of the building official or shoring design engineer, monitoring data indicate 
excessive movement or other distress, all excavation shall cease until the geotechnical 

· engineer and shoring design engineer investigates the situation and makes 
recommendations for remediation or continuing. 

7. All reading and measurements shall be submitted to the building officia/.and shoring 
design engineer. 

1812A.8 J106.2.B Tolerances. Following tolerances shall be specified on the construction 
documents. 
1. Soldier Piles: 

i. Horizontal and vertical construction tolerances for the soldier pile locations. 
ii. Soldier pile plumbness requirements (angle with vertical line). 

2. Tie-back Anchors: 
i. Allowable deviation of anchor projected angle from specified vertical and 

horizontal design projected angle. 
ii. Anchor clearance to the existing/new utilities and structures. 

Section 1813A .J442 
Vibro Stone Columns for Ground Improvement 

1813A.1.J44.2.1. General. {OSHPD 1, 2, & 4J This section shall apply to Vibro Stone Columns (VSCs) 
for ground improvement using unbounded aggregate materials. Vibro stone column provisions in this 
section are intended to increase bearing capacity, reduce settlements, and mitigate liquefaction for 
shallow foundations. These requirements shall not be used for grouted or bonded stone columns, 
ground improvement for deep foundation elements, or changing site class. VSCs shall not be 
considered as a deep foundation element. 

Ground improvement shall be installed under the entire building/structure footprint and not under 
isolated foundation elements only. 
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Design, construction, testing, and inspection shall satisfy the requirements of this code except as 
modified in Sections 1813A.2~ through.J-142...a 1813A.5. 

1813A.2 ..'112.2 Geotechnical Report. The geotechnica/ report shall specify vibro stone column 
requirements to ensure uniformity in total and differential immediate settlement, Jong term settlement, 
and earthquake induced settlement. 

1. Soil compaction shall be sufficient to mitigate potential for liquefaction as described in 
California Geological Survey (CGS) Special Publication 117A (SP-117A): Guidelines for 
Evaluating and Mitigating Seismic Hazard in California. 

2. 

3. 

4. 

5. 

6. 

7. 

Area replacement ratio for the compaction elements and the basis of its determination shall be 
explained. Minimum factor of safety for soil compaction shall be in accordance with SP-117 A. 

Depth of soil compaction elements and extent beyond the footprint of structures/foundation 
shall be defined. Extent beyond the foundation shall be half the depth of the VSCs with a 
minimum of 1 O' or an approved alternative. · 

Minimum diameter and maximum spacing of soil compaction elements shall be specified. 
VSC's shall not be Jess than 2 feet in diameter and center to center spacing shall not exceed 8 
feet. 

The modulus ofsubgrade reactions for shallow foundations shall account for the presence of 
compaction elements. 

The modulus of subgrade reactions, Jong-term settlement, and post-earthquake settlement 
shall be specified along with expected total and differential settlements for design. 

The acceptance criteria for Friction Cone and Piezocone Penetration Testing .Gooe. 
P.enetrat!on Test (CP1J in accordance with ASTM D 5778 .a444 complemented by Standard 
Penetration Test (SPT) in accordance with ASTM D 1586, if necessary, to verify soil 
improvement shalt be specified 

8. The requirements for special inspection and observation by the Geotechnical engineer shall 
be specified. 

9. A Final Verified Report (FVR) documenting the installation of the ground improvement system 
and confirming that the ground improvement acceptance criteria have been met shall be 
prepared by .the Geotechnical Engineer and submitted to the enforcement agency for review 
and approval. 

1813A.3 ..'112.3 Shallow Foundations. VSCs under the shallow foundation shall be located 
symmetrically around the centroid of the footing or load. 

1. There shall be a minimum of four stone columns under each isolated or.continuous/combined 
footing or approved equivalent. 

2. The VSCs or deep foundation elements shall not be used to resist tension or overturning uplift 
from the shallow foundations. 

3. The foundation design for the shallow foundation shall consider the increased vertical stiffness 
of the VS Cs as point supports for analysis, unless it is substantiated that the installation of the 
VSCs result in improvement of the surrounding soils such that the modulus of subgrade 
reaction, long term settlement, and post-earthquake settlement can be considered uniform 
throughout. 
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1813A.4 ..'112.4 Installation. VSCs shall be installed with vibratory probes. Vertical columns of 
compacted unbounded aggregate shall be formed through the soils to be improved by adding gravel 
near the tip of the vibrator and progressively raising and re-penetrating the vibrator which will results in 
the gravel being pushed into the surrounding soil. 

Gravel aggregate for VSCs shall be well graded with a maximum size of 6" and not more than 10% 
smaller than 318" after compaction. 

1813A.5 .J142.5 Construction Documents. Construction documents for VSCs, as a minimum, shall 
include the following: 

1. Size, depth, and location of VSCs. 
2. Extent of soil improvements along with building/structure foundation outlines. 
3. Field verification requirements and acceptance criteria using CPTISPT. 
4. The locations where CPT/SPT shall be performed. 
5. The Testing, Inspection and Observation (TIO) program shall indicate the inspection and 

observation required for the VSCs. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 1-29790 

CHAPTER19 
CONCRETE 

SECTION 1901 
-GENERAL 

1901.1 Scope. The provisions of this chapter shall govern the materials, quality control, design and 
construction of concrete used in structures. 

1901.3 Anchorage to concrete. Anchorage to concrete shall be in accordance with ACI 318 as 
amended in Section 1905, and applies to cast-in (headed bolts, headed studs and hooked J- or L
bolts, post installed expansion (torque controlled and displacement-controlled), undercut and adhesive 
anchors. 

1901.3.11908.1.1 Power Actuated Fasteners. [OSHPD 2] Power actuated fasteners qualified in 
accordance with ICC-ES AC 70 shall be deemed to satisfy the requirements of ASCE 7 Section 
13.4.5. this seotlon. 

Power actuated fasteners shall be permitted in seismic shear for components exempt from 
construction documents review by ASCE 7 Section 13.1.4 and for interior non-bearing non-shear 
wall partitions onlv. Power actuated fastener shall not be used to anchor seismic bracing, exterior 
cladding or curtain wall systems. 

Exception: Power actuated fasteners in steel to steel connections 
prequalified for seismic application bv cvclic tests in accordance with ICC-ES 
AC 70 shall be permitted for seismic design. 

1901.3.21909.1.1 Mechanical Anchors and Specialty Inserts. [OSHPD 2] Mechanical anchors 
qualified in accordance with ICC-ES AC 193 shall be deemed to satisfy the requirements of this 
section. 

Specialty inserts, including cast-in-place specialty inserts, tested in accordance with ICC-ES -AG 
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493 AC 232 or AC 446 shall be deemed to satisfy the requirements of this section. 

1901.3.3 1909.1.2 Post-Installed Adhesive Anchors. [OSHPD 2] Adhesive anchors qualified in 
accordance with ICC-ES AC 308 shall be deemed to satisfy the requirements of this section. 

1901.3.44-909.2 Tests for Post-Installed Anchors in Concrete. [OSHPD 2] When post-installed 
anchors are used in lieu of cast-in place bolts, the installation verification test loads, frequency, 
and acceptance criteria shall be in accordance with this section. 

1901.3.4.11909.2.1 General. Test loads or torques and acceptance criteria shall be shown on 
the construction documents. 

If any anchor fails testing, all anchors of the same type shall be tested, which are installed by 
the same trade, not previously tested until twenty (20) consecutive anchors pass, then resume 
the initial test frequency. 

1901.3.4.21909.2.5 Testing Procedure. The test procedure shall be as permitted by an 
approved test report using criteria adopted in this code. All etlteF post-installed anchors shall be 
tension tested. 

Exception: Torque controlled post installed anchors shall be permitted to be tested using 
· torque based on ifil approved test report using criteria adopted in this code. 

Alternatively, M manufacturer's recommendation for testing may be approved by the enforcement 
agency based on fill approved test report using criteria adopted in this code. 

1901.3.4.31909.2.3 Test Frequency. When post-installed anchors are used for sill plate 
bolting applications, 10 percent of the anchors shall be tested. 

When post-installed anchors are used for other structural applications, all such anchors shall 
be tension tested. 

When post-installed anchors are used for nonstructural applications such as equipment 
anchorage, 50 percent or alternate bolts in a group, including at least one-half the anchors in 
each group, shall be tested. 

The testing of the post-installed anchors shall be done in the presence of the special inspector 
and a report of the test results shall be submitted to the enforcement agency. 

Exceptions: 

1. Undercut anchors that allow visual confirmation of full set shall not require testing. 

2. Where the factored design tension on anchors is less than 100 lbs. and those anchors 
are clearly noted on the approved construction documents, only 10 percent of those 
anchors shall be tested. 

3. Where adhesive anchor systems are used to install reinforcing dowel bars in 
hardened concrete, only 25% of the dowels shall be tested if all of the following 
conditions are met: 

a. The dowels are used exclusively to transmit shear forces across joints between 
existing and new concrete. 

b. The number of dowels in any one member equals or exceeds twelve (12). 
c. The dowels are uniformly distributed across seismic force resisting members 

(such as shear walls, collectors, and diaphragms). 
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Anchors to be tested shall be selected at random by the special inspector/Inspector Of 
Record {/OR). 

4. Testing of shear dowels across cold joints in slabs on grade, where the slab is not part 
of the lateral force-resisting system shall not be required. 

5. Testing is not required for power actuated fasteners used to attach tracks of interior 
non-shear wall partitions for shear only, where there are at least three fasteners per 
segment of track. · 

1901.3.4.41909.2.2 Test Loads. Required test loads shall be determined by one of the 
following methods: 

1. Twice the maximum allowable tension load or one and a quarter (1- 114) times 
the maximum design strength of anchors as provided in approved test report using 
criteria adopted in this code or determined in accordance with Chapter 17 Appendix D of 
AC/ 318. . 

Tension test load need not exceed 80% of the nominal yield strength of the anchor 
element (= 0. 8 Ase fya). 

2. The manufacturer's recommended insi·aifation torque based on approved test 
report using criteria adopted in this code. 

1901.3.4.5 1909.2.4 Test Acceptance Criteria. Acceptance criteria for post-installed anchors 
shall be based on-approved test report using criteria adopted in this code. Field test shall 
satisfy following minimum requirements. 

1. Hydraulic Ram Method: 

Anchors tested with a hydraulic jack or spring loaded devices shall maintain the test load for . 
a minimum of 15 seconds and shall exhibit no discernable movement during the tension 
test, e.g., as evidenced by loosening of the washer under the nut. 

For adhesive anchors, where other than bond is being tested, the testing device shall not 
restrict the concrete shear cone type failure mechanism from occurring. 

2. Torque Wrench Method: 

Torque controlled post installed A flnchors tested with a calibrated torque wrench shall must 
attain the specified torque within ~ turn of the nut: or one-quarter (114) turn of the nut for a 
318 in. sleeve anchor onlv. 

EXGeptieRs: 

a. V'ledge or S/ee•1e type: 
One quarter (114) tum of the nut for a 318 in. s!eO'l.e anchor only. 

b. Threaded Type: 
One quarter (114) tum of the sorew after lnitia! seating of the sorew head. 

SECTION 1908 
ANCMORAGE TO CONCRETE 
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" ·> •• 

.O.lLOWA8lE STRESS DESIGN 

1908.1.1 PowerAstuated FasteneFs. [OSHPD 2} Power actuated fasteners qoolified in 
accordance with !CC ES AC 70 shat.' be deemed to sat.isfy the requirements ofthts soctfon. 

Power actuated fasteners sha!! be permitted in seismio shear for components e-xempt from 
construction documents review byASCE 7 Section 13.1.4 and for.interiornon beafi.ng non shear 
v;a!! partitions. Pow()r acwated fastener shall not be used to anchor exterior cf.add.ing or curta.in 
•11a.H systems. 

SECTION 1909 
.O.NCMORAGE TO CONCRETE 

STRENGTM DESIGN 

1909.1.1 MeGhanisal AnshoFs and SpeGialty Inserts. [OSHPD 2} Medhanioal anchors qualified 
in accoFdance wfth .'CC ES AC 193 shall be deemed to satisfy the ."Bqutroments of this section. 

Specialty .inserts, incl-ud.'ng cast in pf.ace specialty inserts, tested in accordance with JGC E-S AC 
193 shalt be deemed to satisfy the roqui."Bments of th!s soction. 

1909.1.2 Post IRstal/edAdhesiv~ Ansho.'"s. [OSHPD 2}Adhesive anchors qualified .in 
accordance wt.th JGC ES AC 308 shaJI be deemed to sat.isfy the requirements of this soctfon. 

1909.2 Tests fer Post .'nstal/ed AnshoFs iR Con&rete. [OSHPD 2} When post mstal/.ed anchors am 
l:ISed in Ueu of cast in place bolts, the installation verification test loads, frequensy, and acseptanco 
sriteria shat.' be Jn accordance with this section . 

. 1909.2.1 General. Test loads or torqyes and acceptance criteria. shaH be shown on the 
construction decuments. 

lf any anchor fails testing, al.' anchors of the same type shall be tested, whioti a.>:e .Installed by the 
same trade~ not previously tested until twenty (20) consecutlve anchors pass, then resume the 
inft.ia! test frequency. 

1909.2.2 Test Loads. Requi."Bd test loads shalt be determined by one of the f-ollowing methods: 

1. Twice the maximum allowab.'e tension load or one and a quarter (1 114) times the 
maximum design strength of anchors as provided in appro·.'Od test report using criteria 
adopted .in this. code or determined in accordance with Appendix D ofACI 318. 

Tension test load need not exceed 80%. of the nominal yield st."Bngth of the anchor element 
(- 0. 81\se-fra}:-

2. The manufaowrer's mcommonded installation torque based on apprmred test ."Sport 
using criteria adopted if! this code. 

1909.2.3 Test FrequenGy. WRen post lnstaUed anchors a."0 used l f-or sf!/ plate bolting 
appllcatioRs, 10 percent of the anchors slm!! be tested. 

V1lhen post lnstal.'ed aRchors aro used for other struotura.' appUcatioRs, all such anchors shat! bo 
tension tested. 

11'/hen post .insta!led aRchors are used for noRstructural appflcatfons suoh as equipmeRt 
anchorage, 50 peroeRt or alternate bo!ts .ia a group, .inc!ud.ing at .'east one half the anchors .in each 
group, sha!l be tested. · 
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The testing of tho post instaJ.1.od anohors shall be done in the presence of the special inspector and 
a report of the test reslJfts shaN be stibn:i.'ttod to the enforcement agency. 

ExceptioRS: 

1. Undercut anchors that allow 'lisual confirmation of full set shall not require testing. 

2. Where the factored design tension on anchors fs !-ess than 100 lbs. and those anchors are 
clearly noted on the approYOd oonstruction documents, only 10 percent of those anchors 
sha# be tested. 

3. l.l'lhere adhesi'le anchor systems are used to install reinforcing dov.te.1 bars in hardened 
concrete, only 25% of the dowels shall be tested if all of the following condiUons are met: 

a. The dowels are used exclusively to transmit shear forces acre~}oints betw-een 
8*is#ng and new eonerote. . 

b. The number of dowels fn any one member equals or 8*ceeds twelve (12). 
c. The dowels are uniformly distributed across sei-smio force res.isting members fsuoh 

as shear wa#s, co#ectors, and diaphragms). 

Anef:Jors to be tested shall be selected at rar-idom by the special ir-lspectoffl.Rspector Of 
Record (.'OR). 

4. Testing of shear dowels across coldjofnts in slabs on grade, where the slab is Rot part of 
the lateral force res.isting system shal! not be required. 

5. Testing ,is Rot reqYfred for power actuated fasteners used to attach tracks of interior non 
shear waH partitions for shear only, where there are at least three fasteners per segment 
of track. 

1909.2.4 Test Acceptance Criteria. Acceptance criteria for post installed anohors shall be based 
on approved test report f;lsing criteria adopted in this code. Field test sha# satisfy fol.'o'l.~ng 
minimYm reqYiroments. 

2. Hydraulic Ram Method: 

An oh ors tested with a hydraulic }ack or spring loaded de•1icos shall maiAtain tho test lead for a 
minimum of 15 seconds and shall exhibit no di-scemabfe movement during the tension test, e.g., 
as 0 1.lidenced by loosening of the washer under the nut. 

For adhesiYO anohors, whore other than bond ,is being tested, tho testing do•,cico shat! not restrict 
the concrete shear cone type fai.'-ldre mechanism from occurring. 

2. Torque Wronoh Method: 

Anchors_tested with a calibrated torque wrench must attain the specified torque within 1~ tum of 
the nut 

EXGeptiORS: 

a. Wedge or Sleeve type: 
One quarter (111) tum of the nut for a 318 in. &'ee'/8 anchor only. 

b. Threaded Typo: 
One quarter (1/4) tum of the screw after init.ia.' seating of the screw l:iead. 
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1909.2.S TestiRg P."'Seedure. Test procedure shaH be as permitted by appro•ted test report l:J8ing 
criteria adopted .in th.is code. To,r:q/;/e controlled post !nstaUod anehors shall be permitted te be tested 
1:1&ing te,r:q/;/e based on approyed test report using criteria adopted in thls cede. AH other post insta.'f.ed 
anehors sha!.' be tension tested. Man1:1facturer's recommendation for testlng may be appro11ed by the 
enforcement agency based on appro'IOd test report using criteria adopted .ifl th.is code. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275 and 129850 

CHAPTER 19A 
CONCRETE 

. .Italics are used for text within Sections 1903A through 1905A of this code to indicate provisions that 
.,.-differ from AC/318. State of California amendments in these sections are shown in italics and 
, underlined. 

SECTION 1901A 
·GENERAL 

1 1901A.1 Scope. The provisions of.this chapter shall govern the materials, quality control, design and 
construction of concrete used in structures. 

1901A.1.1 A~lication. The scope of application of Chapter 19A is as follows: 
1. 
2. Applications listed in Sections 1. 10. 1, and 1. 10. 4, regulated by the Office of Statewide 

Health Planning and Development (OSHPD). These applications include hospitals, skilled 
nursing facilities, intermediate care facilities, and correctional treatment centers. 

Exception: [OSHPD 2] Single-story Type V skilled nursing or intermediate care 
facilities utilizing wood-frame or light-steel-frame construction as defined in Health and 
Safety Code Section 129725, which shall comply with Chapter 19 and any applicable 
amendments therein. 

1901 A.1.2 Amendments in this chapter. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with the 
appropriate acronym of the adopting agency, as follows: 

1. 

2. Office of Statewide Health Planning and Development. 
[OSHPD 1] - For applications listed in Section 1.10.1. 
[OSHPD 4] - For applications listed in Section 1.10.4. 

1901A.5 Construction documents. The construction documents for structural concrete construction 
shall include: 

1. The specified compressive strength of concrete at the stated ages or stages of c::onstruction for 
which each concrete element is designed. 

2. The specified strength or grade of reinforcement. 
3. The size and location of structural elements, reinforcement and anchors. 
4. Provision for dimensional changes resulting from creep: shrinkage and temperature. 
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5. The magnitude and location of prestressing forces. 
6. Anchorage length of reinforcement and location and 'length of lap splices. 
7. Type and location of mechanical and welded splices of reinforcement. 
8. Details and location of contraction or isolation joints specified for plain concrete. 
9. Minimum concrete compressive strength at time of posttensioning. 
1 O. Stressing sequence for post-tensioning tendons. 
11. For structures assigned to Seismic Design Category D, E or F, a statement if slab on grade is 

designed as a structural diaphragm. 
12. Openings larger than 12 inches (305 mm) in any dimension shall be detailed on the structural 

drawings. 

1901.6 Special inspections and tests. Special inspections and tests of concrete elements of 
buildings and structures and concreting operations shall be as required by Chapter 17 A and Section 
1910A. 

SECTION 1903A 
SPECIFICATIONS FOR TESTS AND MATERIALS 

1903A.1 General. Materials used to produce concrete, concrete itself and testing thereof shall comply 
with the applicable standards listed in ACI 318. 

1903A.2 Special Inspections. Where required, special inspections and tests shall be in accordance 
with Chapter 17A and Section 1910A.1913A. 

1903A.4 Flat wall insulating concrete form (ICF) systems. Insulating concrete form material used 
for forming flat concrete walls shall conform to ASTM E 2634. COSHP.tif & 41 Not Perihitted by 
OSHPD. 

1903A.4 Reporting RequiremeRts M-Odifv AC! 31B Section 3.2.1 by adding tho fol!owlng: 

Each component (a) through (g), when present; as a poFcentage of tota! cementitfious mateFlals 
shall be reporlod for each m!x doslgn. 

1903A.5 1903A.6 Aggregates - ModifVACI 318 Section &&2 26.4.1.2.1 (a).(1) as follows: by adding 
the fol.'owing: 

Aggreqgte slze limitations waiver shall be approved b'{ tho enforoement agencv. 

E•/ldence that the aggregate used ls not reactive !R the presence of alkaf.is may be FOqu.Jrod bv the 
enforcement agenov. lf new aggregate sources are to be used or if past experience indfcates 
problems with e:xlsting aggregate sources, test the aggregate for potential aJka.li sf.l!oa reacti•1itv fn 
accordance with to ASTM C 1260 er C 1293 to dotermlne the potential a/ka/f siUoa raactfvity of 
the aggreggte. lf the results indicate an expansion greater than 0.10 percent at 16 da'l8 age with 
ASTM C 1260, or an e:xpansion greater than 0. 04 percent at 12 months age with ASTM C 1293. 
pro•llde mitigation with one of the cementfttous material svstems noted be!ovl s1::1ch that an 
expansion of less than 0.10 percent at 16 davs age .Is obtained with ASTM C 1567: 

1. Low a!ka.'i port.'and cement containing not more than 0. 6 percent tota! a/kaH when 
oaloulated as sodium oxide, as doteFfFJined by the method given in A STM C 114. 

2. Blended hvdra1::1f.io cement; T'lpe !S OF !P. conforming to ASTM C 595. e:xcept that Type !S 
oement shal.' not contain less than 40 percent stag cement. 
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3. Repk1oomont of Rot less than 15 poroont by weight of the portkJRd oomont Vlfth a pozzo!an 
ooRformiRg to ASTM C 618 for Class N orP materials (Class C is not permitted}.· 

4. Replaoemont of not fess than 40 percent by weight of tho port.I.and ooment with slag 
oomont oonforming to ASTM C 989. 

5. Rep.t.aoomont of not less than 5 percent nor more thaR 1 o percent by weight of P-Ortland 
oement with silfoa fwmo oonformiRg to ASTM C 1240. 

6. Roplaoement of portland oomoRt with a temaw bleRd of portlaRd oemoRt s!8g oomoRt aRd 
pozzolaR Sf;Jo/:J that.tho reswJ.tiRg bleRd oontaiRs not more thaR 70 porooRfport.t.aRd 
oemeRt. 

ASTM C 1567 test shall be performed separately OR the fine aRd ooarso aggregate wfth one roqT:Jfring 
tho higherporooRtage ofsuppJomoRtat'{ oomoRtltf.of;fS materials dfctatiRg tho required rep.t.aoomoRt. 

ASTM C 1260. ASHA C 1293 aRd ASTM C 1567 tests mf;fSf have boeR performed witf:llR tho past 
throe \'Oars. 

(1) Normal weight aggregate: Aggregate shall be non-reactive as determined by one of the 
methods in ASTM C33 Appendix X1: Methods for Evaluating Potential for Deleterious 
Expansion Due to Alkali Reactivitv of an Aggregate. Aaaregates deemed to be deleterious 
or potentially deleterious may be used with tho addition of a material that has been shown 
to prevent harmful expansion in accordance with Appendix X1 of ASTM C 33. when 
approved by the building official. 

1903A.6 1903A.5 Fly Ash COSHPD 1 & 41 Limits on Cementitious Materials. MfJ- Modify AC/ 
318 Section 26.4.2.2(b) and Table 26.4.2.2(b) ~as follows: 

Plvash orotherpozzo.t.aR oaR be used as a partial substift:Jte forASTM C 150 port/and cement. as 
foU.011.'8: 

1. F!v ash or other pozzolan shat.' conform to ASTM C 618 for c.t.ass A' or Class ,c materials 
(Class C is Rot permitted). aRd 

2. Mo.r:e tl:iaR 15 eorooRt b•t weight of fir' ash or other pow.fans shall be permitted to be 
substift:Jted forASTM C 150 port!8Rd oomont if tho m!x design is proportioned perACt 318 
Seotioo 5.3. Seo SeotbR 1904A ford1:1raf3.i!ity.r:eq1:1iffJm9Rts. 

3. Moro thaR 40 po.'VORt b'f weight of g-rcJwnd granwJatod b.t.ast f1:1maoo slag oonforming to 
/'.STM C 989 shat! be permitted to be substitf;Jtod forASTM C 150 port.t.aRd oement if tho mlx 
dosigR is proportioned per AC! 318 Sootion 5.3. See Seotion 1904A for dlJrabi#tv 
,r:eqf;Jf,r:ements. 

The maximum percentage of pozzolans. including fly ash and silica fume. and slag cement in concrete 
assigned to all exposure categories shall be in accordance with Table 26.4.2.2(b) and (1.) and (2). 

Where pozzolans are used as cementitous materials. duration for minimum specified compressive 
strength of concrete ffg) that exceeds 28-days shall be considered an alternative system. 

1903A.71903A.7 DiseoRtiRuous Steel FibeFs fiber reinforcement- Not permitted. Mod,ifvACI 318 
Soot.ion 3. 5.1 bv addlRg the folfowlng: 

D.isooRtfnwows steel fibe.r:s·aro not permlttod. 

1903A.8 1903A.B Welding of reinforcing bars - Modify AC! 318 Section U:2 26. 6.4. 1 (b) by adding 
the following: 
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.'fm,i.fl test reports are Rot available. o/:Jemioal aRalysis shaH be made of ba.i:s representative of 
the barn to be wek:Jed. Ba.i:s with a oarbon eq1:1-fvalent (C. E.) above 0. 75 shaH not bo v10lded. 
Welding sha!I not be done on or withiR two bar diameters of aRv bent portion of a bar that has 
been beRt oold. Welding of oros&iRg bars shalt Rot be permitted for assemb.'y of reinforoement 
unless awthorized bv the struotl:lral engineer and appro•10d B't the enforoemeRt ageno•1 per 
appro:10d prooedures. 

Shop fusion welded stirrup/tie cage (or spiral assemblies) consisting of low-allov steel 
reinforcing stirrups/ties conforming to ASTM A706 and longitudinal holding wires. conforming 
to ASTM A 1064 shall be permitted. The fusion welds shall be made by machines using 
electric resistance welds. Tack welding of primary reinforcing bars together or to stirrups/ties is 
not permitted. Fusion welding of holding wires is not permitted on any portion of a reinforcing 
bar that is or will be bent in accordance with AC! 318 Section 25.3. 

SECTION 1904A 
DURABILITY REQUIREMENTS 

1904A.1 Structural concrete. Structural concrete shall conform to the durability requirements of ACI 
318. 

ExeeptioR: For Group R 2 and R 3 oooupanofes not morethaR three stories abo•10 grade pJane, the 
specified oompressi•10 strength, f 'o, for ooRorete ln hasement walls, foundation waifs, exter!or wa!ls 
aRd other vertioa.' surfaces exposed to the weather sha!/ he Rot Jess than 3,000 psf (20. 7 MPa). 

SECTION 1905A 
MODIFICATIONS TO ACI 318 

1905A.1 General. The text of ACI 318 shall be modified as indicated in Sections 1905A.1.1 through 
1995 .. 1,2.1 1905A. 1. 16. 

1905.1.1 .0£1 318, Seotion 2.3. Modify 9*isting definitions and add the following definitions to ACI 
318, $~6*ion 2.3. 

DESIGN DISPLACEMENT3rqtal.l~~!@lqi$plaqemente~pe~dforth~de~ign basis.earthquake, 
as speoified by Seot.'-On 12. B~ 6 of ASciCf 

DETAILED· PLAIN CONCR.:ETE STR\JCJURJ\L \'.IJALb. A .Wedi. oornpjying i,•iith the requirements of 
Chapter,14, .inoludiilSJ:~4 ,€5;2. 

ORDINARY PRECAST ·sTRUCTURAl 'A'ALL. A precast v.rall complying 1Nith the requirements of 
.Chapters Hhroo.gh 13, 15, 1€j .. andJ9.J~r<;>ugh 2§; 

ORD(NARY REINFORCED CONCRETE STRUCTURAL '·'\'ALL. A oast .iR place vmll complying 
'Nith the ~quiremem:s o.f .Chµpter 14, .9*cluding 14 ;6.2. 

. } 

ORDINARY STRUCTURAL PLAIN CONCRETE '.".<ALL A wall complying •.vith the requirements 
of Cha;pter 22; exohJding 22~:6:.7. · 

SPECIAL STRUCTURAL '•".'ALL. A oast in place or preoast 'Nall complying with the requirements 
of 18.2.4 through 18.2.8, 18.1 O and 18.11, as appliG:l01e, inaodition to tt:le r$i;iuirements for 
ordinary reinforced concrete structural 'Nalls or ordinary preoast str1:1otl:lra! wa!Js, as applfoahle. 
Where.ASCE 7 refers to a "speoia! reinforoed OOROrete ·strootura.1 wa.'l," it shal! be doemed<ts meaR 
a ''speok~l str1:1ot1:1ral viall. " · 
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1905A.1.1190SA.1.14 AC/ 318 Section 4;12.2.21lh2;4. ModifvAC/ 318 Section-4.12.2.2 .:f-&.2.A. 

bv adding the following: 

Whereprestressed concrete elements are restrained from movement, an analvsis·:orthe stresses 
in the n stressed elements and loads in the ad'olniri . structural s stem induced b the above-
described effects shall be made in accordance with PC/ Design Handbook. EditfoR. 

1905A.1.2190SA..1.13 AC/318.:Section 4.12.2.3 ~-Modify AC/ 318:Section·4.12.2.3 
~by adding the fallowing: 

1905A.1.31905k1.6ACI 318!' Section 9.6.1.3. 40.S.3. ModifVACf318·:Section 9.6.1.3. 4()4.3 bv 
adding the following: 

This section shall not be used· for members. that resist seismicloads. except.that reinfgrcement 
provided for.foundation:e/ements forone:..stoWwoodi-frame oran&;;stow lig_htsteekbulldings need 
not be more than one-thind greater than that required by analysis for all loading coni111ions. 

1905A.1.4190SA.1.B AC/ 318, Section 11.2.4.1 ~ Replace=ACl318:8ectJ.on:1:1~2.4.144:-2-A 
as follows: 

11.2.4.1 ~ - Wafls:shallpe anchbred:tc>:-intetsectirrg.etements -such as·.floors or roofs; or to 
columns. pilasters. buttresses. of'ihterseotihq walls; and:footings .. with reinforcement at least 
equivalent to No. 4 bars at 12 inches (305 mm) on center for each /aver of reinforcement. 

1905A.1.5190SA..1.11AC/318 Section 46-11.7. Add Section 11.7.6 .:f-6.A.:1. to AC/ 318 as follows: 

11. 7. 6 .:f-6.A.:1. - Reinforcement. Perimeters of precast walls shall be reinforced.continuously 
with a minimum of one Nb. 5 bar extending the full height and width of the wall panel. &F8 
ohaH be eeRtfRt;JOl:JS aret;JRd comers. Where.:.wa/lpanels do='tldtconnect to .aOOt .columns or 
other..wallpa.nels to develop at least 75 percent of the horizontal wall steel as noted below. 
vertical e@dmeter:bars::shaff::be retained·bwhooked waif :bars, Edges ef opeR.if!gs jR weeast 
walls s/:JaH be re!Rforoed ·wlth a mlRff:REJFR of oRe A.'-0. a bar oeRt/Rt;JOt;JS past oomers st;J#kJ,ieRt to 
develop the bar. 

A continuous tie or:bond:beamshall:be:pravided:::at:the>roof'lirie either.as a part of:the roof 
structure .or, part of the. wall·panels ·as described: in :the nextparagraph:below. This: tie may be 
designed as the edge member of the roofdiaphracim but; in any case. shall not be less than 
equivalent to two No. 6 bars continuous. A continuous tie equivalent to two No. 5 bars 
minimum shall also be provide'deither ii:Jthe·footinq or with an enta"rded·section of the floor 
slab. 

Wall panels of shear wall buildings shall be connected 'to: columns or to each other in such a 
manner as.to develop at/east 75percent of the horizonta/waff:stee/i.No more than ./=l half of 
this continuous horizontal reinforcing shall may be concentrated· in bond or tie beams at the 
topand bqttom of the. waHs·and t:Jtpoints of intermediate lateral support. If possible/ cast in
place joints with reinforcing bars extending from the panels into the joint a sufficient distance 
to meet the splice requirements of AC! 318 Section 25.5.2.:f.24a for Class A shall be used. 
The reinforoing bars or welded tie·. details shall not:be.,.:spaced over eight times the wall 
thickness vertically nor fewer than four used in the wa!Jpane/ height .. Where wall panels are 
designed for their respective. overtflrning forces. the panel connections need not comply with 
the requirements of this paragraph. 

Final Express Terms 
Title 24, Part 2, Volumes 1 & 2 - Structural 
OSHPD 04/15 - 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

11/13/15 
89of176 



Where sptioiRg of re!RforoemeRt m1:JSt ee made at pofnf§ of maximum stress or at closer 
spaciRg than permitted ey A Cl 318 Section 7. 6. Vleld!ng may ee 1:JSod when the eRtfro 
procedure ls swtae!e for the paFticu!ar qua!ftv of steel used and tho ameient cqnd#Jons. Unless 
tho wekls de 1lolop 129 percent of tho specified 'liold strength of the steo! 'used. reinforcement 
!n the ferm of coRtinuous ears or fully anchored de'llf3.'s shall ee added to provide 29 percent 
excess ste&J area and tho welds shall develop 11ot Jess thaR the specified yield strength of the 
steo!. 

Exc.eption: .Nonbearing;:nonshear panels suon:~as.i1onstructt1raka'rohiteotutaL.dladditig 
paneisqor column covers are not required to meet the provisidh.s. ofthis :Sectiolt 

1905A.1. 61905A.1.10ACf:31BtSection 11.9. 44.9. M-0difv:A.Gh318:bYaddiag:Seotion. 11. 9 -14.-9 
as follows: 

11.9 44.9 .'"Foundation Walls: Hatizontatreinforolng:of odncreteJoundation .wallsfor wood
fraine or light-steel buiidlngs shall consist .of the equivalent of not less:thatume Noi 5 bar 
/ocate.d at the top and bottom of the wall. Where such waifs.exceed 3 feet (914 mmlin height, 
intermedif;ltf:! horiz[Jnta):Feinforoing shall b.e . .provideiLatm'aoihg :tJottp exceed 2fe~t:flt:10 mm) 
on center. Minimum vertical: reii!f6rCing .Sh:cllloonsist:of:Ncfr3:bafs.at24inohes l(ff{j:f.iuill on 
center. 

'here concretefoundation:watl.sibr~ourbs/ex ·· nd:abovsth'ridltieitlihe and su . ort wood-frame 
or ii. ht~steei extenck.'J}$ai:iii'' ·: :/sheahwaiis: . . . sfiait'b.e doweled to the foundation wall 
below with a minimum of Nii 3 bars at 24 inches C61.b mm) on center. Where the height of the 
wallabovethe..floortlne·ekceeds:48indhes445l::nimkthewafl above and below the floor line 
shallmeet the t.equirem.ents .of.A Cl '318 Section 11. 6 and 11. 7 . .:f4:.3:. 

1905A.1.7 AC/ 318, Section 12.7.3. Add Section 12. 7.3.4 to AC! 318 as follows: 

1905-A.1.20 AC/ 318, SeGtion 21.11.7. ModifvAC.' 318 Section 21.11.7 evaddfnq SectioQ 
21.11. 7. 7 aR follows: 

21.11.7.7 Where bo1:1Rdarvmembers are netrequirodb'{AG.' 318 Sestlon 21.11.7.9. 
minlrnl:lffl reinforoement para.'.~/ to the edges of all diaphragms and the eoundaries of all 
openings shaH censlst of twice the cross seotiooal area of the mfnimum shear relnferoement 
roquked per linear feet of dfaphraam. · 

12. 7.3.4 - At least two No. 5 bars in diaphragms having two layers of reinforcement in both 
directions and one No. 5 bar in diaphragms having a single layer of reinforcement in both 
directions shall be provided around openings larger than 12 inches in any dimension in addition to 
the minimum reinforcement required bv Section 12. 6. 

1905A.1.B 1905A.1.21 (Chapter1:9. Section.1905.1;8) ACI 318, Section 17.2.3. Modify ACI 318 
Sections 17.2.3.4.2, 17.2.3.4.3(d) and 17.2.3.5.2 to read as follows: 

17 .2.3.4.2 -Where the tensile component of the strength-level earthquake force applied to 
anchors exceeds 20 percent of the total factored anchor tensile force associated with the 
same load combination, anchors and their attachments shall be designed in accordance with 
17.2.3.4.3. The anchor design tensile strength shall be determined in accordance with 
17 .2. 3.4.4. 

Exception: Anchors designed to resist wall out-of-plane forces with design strengths 
equal to or greater than the force determined in accordance with ASCE 7 Equation 
12.11-1or12.14-10 and Section 1604A.8.2 of this code shall be deemed to satisfy 
Section 17.2.3.4.3(d). 
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17.2.3.4.3(d) - The anchor or group of anchors shall be designed for the maximum tension 
obtained from design load combinations that include E, with E increased by 0 0• The anchor 
design tensile strength shall be calculated from 17.2_.3.4.4. 

17.2.3.5.2 - Where the shear component of the strength-level earthquake force applied to 
anchors exceeds 20 percent of the total factored anchor shear force associated with the same 
load combination, anchors and their attachments shall be designed in accordance with 
17.2.3.5.3. The anchor design shear strength for resisting earthquake forces shall be 
determined in accordance with 17.5. 

Exceptions: 

1. For the calculation of the in-plane shear strength of anchor bolts attaching wood sill 
plates of bearing or non-bearing walls of light-frame wood structures to foundations or 
foundation stem walls, the in-plane design shear strength in accordance with 17.5.2 
and 17.5.3 need not be computed and 17.2.3.5.3 shall be deemed to be satisfied 
provided all of the following are met: · 

1. 1. The allowable in-plane shear strength of the anchor is determined in 
accordance with AWC NOS Table 11 E for lateral design values parallel to grain. 

1.2. The maximum anchor nominal diameter is % inche~ (16 mm). 

1.3. Anchor bolts are embedded into concrete a minimum of 7 inches (178 mm). 

1.4. Anchor bolts are located a minimum of 1314 inches (45 mm) from the edge of 
the concrete parallel to the length of the wood sill plate. 

1. 5: Anchor bolts are located a minimum of 15 anchor diameters from the edge of 
the concrete perpendicular to the length of the wood sill plate. 

1. 6. The sill plate is 2-inch or 3-inch nominal thickness. 

2: For the calculation of the· in-plane shear strength of anchor bolts attaching cold-formed 
steel track of bearing or non-bearing waifs of anchor bolts attaching cold-formed steel 

. track of bearing or non-bearing walls of light-frame construction to foundations or 
foundation stem walls the in-plane design shear strength in accordance with 17.5.2 and 
17.5.3 need not be computed and 17.2.3.5.3 shall be deemed to be satisfied provided all 
of the following are met: 

2.1. The maximum anchor nominal diameter is% inches (16 mm). 

2.2. Anchors are embedded into concrete a minimum of 7 inches (178 mm). 

2.3. Anchors are located a minimum of 1314 inches (45 mm) from the edge of the 
concrete parallel to the length of the track. 

·. 2.4. Anchors are located a minimum of 15 anchor diameters from the edge of the 
concrete perpendicular to the length of the track. 

2.5. The track is 33 to 68 mil designation thickness. 

Allowable in-plane shear strength of exempt anchors, parallel to the edge of concrete shall 
be permitted to be determined in accordance with A/SI S100 Section E3.3.1. 

3. In light-frame construction, bearing or nonbearing waifs, shear strength of concrete anchors 
less than or equal to M 1" inch [16mm] in diameter attaching sill plate or track to foundation 
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or foundation stem wall need not satisfy 17.2.3.5.3(a) through (c) when the design strength of 
the anchors is determined in accordance with 17.5.2.1(c). 

1905A.1.9190SA.1.1 AC/ 318. Table 19.2.1.1 Section S.1.1. ModitvACI 318 Table 19.2.1.1 
Section 5.1.1 asfol/ows. 
For concrete designed and constructed in accordance with this chapter; .r&.1 . .shall not be less than 
3, OOOpsil20. T MPa). Reinforaed.,normal weight· concrete with specified. oompresslv.e:strength 
higher than 8;.000 psi (55 MP.al.sha/lrequire prior approval-of structural design tnathod,_and 
acceptance criteria bv the enforcement agency. 

190SA.1.3 AC.' 318, Section 8.13.5. Replace AC! 318 Section 8.13. 5 as foUows: 

8.13. 5 Permanent burned clay or concreto th'e fillers shaft be considered onlv as forms and sha.'I 
not be included in the caJou,latJons l!woMng shear or bending moments. 

The thickness of the concrete slab on the permanent fi!/ers shall be designed as descrlbed in AC! 
31& Section fJ.13. 6 as modified in Section 1905A.1. 4. 

1905A.1.4 AC/ 318. Section 8.13.6. Replace ACJ 318 Section 8.13.6 as follows: 

8.13. 6 ll'lhere removable forms or fiHors are used, tho thickness of the ooncroto stab shal.' not be 
less than 1112 of the clear distance between ioistS and in no oaso loss than 2 1/2 inches (64 mm). 
Such slab shall be reinforced at right angles to tho foists Vlith at .least the amo1:1Rt of reinforoement 
required for flexure. considering load oonoentrations . • if any, but in no oaso shaH the re.inforoement 
be less than that required by ACI 318 Seot:ion 7.12. 

1905-A.1.SACI 318. Section 8.13. Add Section 8.13.9 to AC/ 318 as follows: 

8.13. 9 Conoreto brkklitw. Conorete bridging sha!I be pre•Aded as follows: one near the center of 
spans for 20 to 30 feet (6096 mm to 9144 mm) Sf}ans and two near the third points of &ans 0·10r 
30 feet (9144 mm). Such bridging sha!/ be either: 

(a) A contiRuous odncreto web ha'l,irJg a depth equal to the ioist and a w.'dth not less thaR 3 1/2 
.Vichos €89 mm) .i:einforood with a m.Viimum ef one A'o. 4 bar in the top and bottom: or 

(b) AR'/ otheroono.i:eto oJemoRt oapablo oftram#err.irig a ooRoentratod load of 1.000 pounds €4.5 
kl\? from anv io!st to tho two adlaoont ioists. 

Such bridging sha!I not be required in roof fram.Vig if an fndl'lfdual member is capable of 
carw!Rg dead toad plus a oonoontrated load of 1. 500 po1:1Rds (6. 7 kt\9 at anv point. 

1905A.1.7AC! 318, Section 12.14.3. Add Seotion 12.14.3.6 to AC! 318 as follows-: 

12.14. 3. 6 Welded Sf}lioes aRd mechanical conRootkms shaH maintain tho olearanoe and 
co•;erago requirements of AC.' Sootions 7. 6 aRd 7. 7. 

190SA.1.9 AC/ 318, Section 14.5 Bmpkical desigR method. Not permitted b'l OSHPD. 

1905-A.1.12 AC/318, Section 17.5.1. ModifvACJ 318 SeGtion 17.5.1 bv adding Sectloos 17.5.1.1 
and 17.5.1.2 as follows: 

17. 5.1.1 Fl:ll! transfer of horizontal shear foroos mav be assumed when all of the following 
are satisfied: 

1. Contaot surfaoes a.i:e o!oan. free of!aitanoe. and .VitentionaN·l roughened tofu!! ampHtudo of 
approximatelv 114 inch (6. 4 mm). 
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2. Mi11im/Jff1 tles are provkled .111 aooorda11oe with AG.' 318 Seotfo11 17. 6, 

3. V'A3b members are designed to resist total vert!oa! shear. a11d 

4. At! shear reiRforoeme11t is fully a11otiorod fnto a!.' tntoroonneotod e.43ments. 

17.5.1.2 Jfanv of tho roq1:Jlrements of AC! 318 Soot!on 17.5.1.1 ls not satisfied. horfzo11tal 
shoarshallbe in'lostlgatodin aoooFdanoe with ACl31B Seotfo1117.5.3 or17.5.4. 

1901t1.2 ft.Cl 318; SeGtien 18,2.1. Moeify ACI 318'Seritibfls 18.2>1:'2Md18.2:1.6 tG reaefas 
follows: · 

18:2.1.2 Str1:Jstw=es asslgnod to·Se!sm.l.s DesigR CatogeryAshali satisfy requirements of 
Chapters 1 through 17 and 19 through 26; Chapter 18 does not apply. Structures assigned to 
S,Qismir; Df3,~gn Gateg¢ry8.; C, O; !;;'';er i;; al$.0'6hall:'eatisfy 18~2A.$.thi::augtf 18.2.1.7; as 
applicable. Exoept for stf(;loturat~!.e.mfmts- ofplaiF.fodRsrete oemply.iiig Wit/:J SeGIJon 1905.1. 7 ef 
tho lntemat.iona! Building Code, str ... r.et1:Jra.' elements ofp!a,in eonorote are prohib!tod !n st.'YGtl:Jr-0s 
ass,ignfJc/ to S~~mfa Design CattiJ:gor:y C;, /;),· E:: or.P. 

18.2.1.6 Structural systems designated as part of. tee:~iSR'iki fOree::~Siating:sysrom ~hall be 
restrioted to those pormftted by ASCE 7. Exoept for Seismic Design Category A, f.er whioh 
chapter 18 does 'nst:ta:pply, the fbllGiNJh:g 'pf6Vi$i00'$,'$haltbe: satlsfledfdreaoh strubfifraf&ystem 
designated as part of the seismis force ·resisting system, regardless·of the Se.i.smio Design 
Category: 

(a) Ordinarymomentframes shall satisfy 18.a. 
Eb): O~iFi9.f:Y.J~iBf.G.r:qer9 O.Gl1$Fete ~tr1-;1orural w<)tls aRd ortllnary pr~oast str1:1otl:Jrat waHs need not 
satisfy any provisions in Chapter 18. 
(o) Intermediate moment frames shall satisfy 18.4. 
(El) tntermeEliate::preoast st.ruotiltfa!.walls snau sati~( 1 s.5. 
(e) Special moment frames shall satisfy 18.6 through 18.9. 
(f) Special structural walls shall satisfy 18.10. 
((g) Speoial struotural walls oonstruotedllsiri'g preoaS; sertcrete·shall satisfy 18.11. 

All speoial moment frames and special slFHOWFal Yialls shalValse satisfy 18.2.4 through 18.2.8. 

1905A.1.1BACl31B, SeGtioR 21.9.4. ModifvAC! 318 b•,radd!ng Section 21.9.4.6 as fo/,43vlS: 

21.9.4.6 Walts and pertions of walls with.~> 0.35P ... shall not be eonsiderod to oontrib1:Jte to tho 
oalcw.'ated strength of the struotl:Jre for resistlRg earthqyake ind1:Joed foroos. Si:Joh walls shalt 
eonform te t/:Je requirements ofAC.' 318 Seot!on 21.13. 

1905A.1.10(Chapter19. Section 1905.1.3) 1905.1.3 ACI 318, Section 18.S. 
Modify ACI 318, Section 18.5, by adding new Section 18.5.2.2 and renumbering existing Seotiens 
18.5.2.2 and 18.5.2.3tobeoome18.5.2.3 and 18.5.2.4, respectively: 

18.5.2.2 Cennootfons that are designed to yf6kl sha!! be eapable ofmaintai11J11g BO poroont ef 
their design strength at deformatio11 indl:Joed by tho design dispJ.aooment or shall use typo 2 
mootia11JoaJ splioos. 

18.5.2.3 Elements of the oenneotien that are not designeEI to yield shall develep at !east 1.5 
Sj. 

18.5.2.4 In structures assigned te SOC D, E or F, 1Nall piers shall be designed in aooerdanoe 
1Nith 18.10.8or18.14 in ACI 318. . 
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1905A.1.111905A.1~17 AC/ 318. Section 18.10.6.5 21.9.2.2. Modi{vACI 318. Section-18.10.6.5 
21.9.2.2 by adding the following: 

(c) Where boundary members are not required by A CI 318 Section18.10.6.2or18.10.6.3. 21.9.6, 
minimum reinforcement parallel to the edges of all structural walls and:the boundaries ·of all 
openings shall consist of twice the cross-sectional area of the minimum shear reinforcement 
required per lineal foot of wall. Horizontal extent of boundary element shall. be min accordance 
with AC/ 318 Section 18.10.6.4 (a). (b) and (c). 21.9.6.4 (a) & (b). 

1908.1.4 ACI 318, Sestion 18.11. Modify ,i\CI 318, Section 18.11.2.1, to read as follmvs: 

18.11.2.1 · Special structural walls constructed using precast concrete shall satisfy all the 
requirements of 18.1 O for cast in place special structural V.'-3Ils in addition to Section 18.5.2. 

1905A.1.121905A.1.19 AC/ 318, Section 18.12.6 21.11.4. Add Section 18.12.6.2 to AC/ 318 as 
follows: Modlf'vACl 318 SeotkJn 21.11.4 bv adding the fellowing: 

18.12.6.2 Collector and boundary elements in topping slabs placed over precastfloor and roof 
elements shall not be less than 3 inches (76 mm) or 6 db thick. where db is the diameter of the 
lamest reinforcementin the topping slab. 

1905A.1.13(Chapter19. Section 1905.1.5) 1905.1.5 ACI 318, Section 18.13.1.1. Modify ACI 318, 
Section 18.13.1.1, to read as follows: 

18.13.1.1 - Foundations resisting earthquake-induced forces or transferring earthquake-induced 
forces between a structure and ground shall comply with the requirements of Section 18.13 and 
other applicable provisions of ACI 318 unless modified by Chapter.18A o.fthe California Building 
Code. 

1905.1.G ACI 318, Sestion 14.G. Modify ACI 318, Sectien 14.6, by adding new Sectien 14.q.2 ta 
read as fellews: 

14. 6.2.1 DetaHedp!aiR OfJRG.'¥1ff;J strueturat Vlfl!IR 
14.6.2.1 DetaHedplain oons.rete strl::lotEJ.ra! walls a.re walls oonforming to the requirements of 
ordinary struo.wralp!af11.wnorete waHs and· 14: 6.2. 2. 
14. 6. 2. 2 Reinforoement shalt be pro\'l<;led as fo!tows: 

(a) Vertioal reinfo.rG98'J.£3f!t:ef at lf)ast 0.2'0 square Jn'Gh:(129 mm2) in oross seotfonat a.'¥Ja shalt 
be provided oont!nuo1:Js!y from support to support at eaoh oorner, at eaoh Bide of eaoh opening 
and at th&fJnds :ofwa!.!-a. The oontinuous vaFtiea/ barreqflired beside an opening is permitted 
to sEJbstitwte for one of the two·No. 5 bars .reqf:JJred by 14.6 .. 1. 
(b) Horkontal reinforoement at ffJast 0.20 sqEJare inch (129 mm2) in oro88 seotlonal area Bhat! 
be provided: 

1. Continuously at str ... •otura!ly.oonneoted roof and floor levels and at the top OfV'lfllls; 
2. At the bottom of lead bearing 111aHs or ;n .the top of foundations whe.re doweffJd to 
the wall; and 
3. At a maximum spaoing of 120 inGhes (3048 mm). 

Reinforoement at the top and bottom of openings, vvhere used in determining the 
maximum spaoing specified in ltem 3 abo•,re, shat.' be oon#nuous ;n the 'llal.'. 

1905.1.7 ACI 318, Section 14.1.4. Delete ACI 318, Sectien 14.1.4, and replace with the.follewing: 
14.1. 4 Pf.aln oonorete in struotEJres assigned to Seismio De&igR Category C, D, E or F. 
14.1.4.1 .Struotu.res assigRed to Seismio Design category C, D, E orF shalt not have effJments 
of struotura/ plain oonorete, except as follews: 

(a) Stn1otEJra! plain oeno.rete basement, fooodation or other walls belew the base are permitted 
fn detaohed one and two family dwe!Hngs three stories or less ln height oonstruoted with stud 
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bearing v;a/ls. IR dwellings assigned to So!sm!o Design Category D or E, the heigRt of tho wall 
shall Rot exoeed B feet (2438 mm), the thiokness shaH Rot be Jess than 7112 inohes (1fiO mm), 
aRd the v.ta!/ sha!.' retain no more thaR 4 feet (1219 FRR1) of unbalanoedii!.'. ~tis 8Ralt have 
refnforoeme#tiR aooordanoe with 1.4.6.1. 
(b) Isolated fGot.wgs ofpla.w ooRorete sYpport.wg pedestals or ooJ(;JmRs 8Fe permitted; provided 
tho pro}eotioR of the footing beyond the faoe of the sYpported member does not exceed tho 
f.ootJRg this.'a!1.e66. 

Bxseption: /fl detabhed one.· .and tv.'O family dwel!iRgs . .tMeif8to#eierfessin heifj/;Jt, tho 
pro}ootioR of tho footing beyond tho faoe of the supported member is permitted to·exoeed 
the :f.ootibgtf:lio.~flf~~-

(o) Pla!R oonoreto footings supportfng vlalls are permitted, prxNfded tRe.feOtlngs hm'O at least 
two ooRtiR/;/Dl/6 ~'oflgitf:ldiRa! re.i.r/foroiRg bars. Bars shall Rot so smaUer than No.h4 aRd shall 
hav.e a total area.··ef not le$.: than 0. 002 times the g.rbss ordss. sebtional area of tho f.ootiRg. FoF 
f.ootings that exceed 8 lnohes (203 FRm)'irtt/:Jickness; a miR.mum otoi:ffi. ba,c Shall be pnnfded 
at t/:Je tep an.d bottom of tlio footiRg. Gontilwity ef.reinforcem.ent shaJ!.M pt&'lided at comers 
and fntersoctioRs. 

eXGeptiORS: 
1. JR Seismio Design Gategory A, B; ·and C,' detaehed one and tv;o family dwell!ngs three 

stories orJess in he.ight a-Rd oonstrnctod •I.4th stud seanng wa!.'s, plain ooRcreto footings 
without k>Rgiwdinal reinforo9me11fsuppo#ii:rg 'w6/Js are peimittod. 

2. For foYRdatfon systems oonsist!ng of a pla.iR coRcreto f.ooting and a p.'aiR ooncrete 
stemwa!.', a miRiRWFR of one bar sha.'! be prm'.idod at tf:le top of the stemwat.' aRd at the 
bottom ·ef the footlRg. 

3. Where a slab on grGIJRd.is easfmono#th!cai.'y wltf:t tho f6btJRg; Of:le No. § bar is permitted 
to be Jocated at either th·e top· of the slab or hottom ef thd foet!ng. 

1905A.1.14 AC/ 318, Table 21.2.2. Replace Table 21.2.2 as follows: 

Table 21.2.2 - Strength reduction factor cp for moment. axial force, or combined moment and 
axial force 

.m 
Net tensile Tvoe of transverse reinforcement 

strain &t Classification Soirals conformino to 25.7.3 Other 

.§.LS~ 
Compression- 0.75 @} 0.65 controlled 

Transition111f2l 
Ct - Ety Et - Ety 

f;jy < Et <0.005 0,75 ± 0.15 I .(fil 0.65 ± 0.25 I 

· et-Ety et - Ety 

Et;::: 0.005 
Tension- 0.9 .(fil 0.9 controlled131 

,·11 .. 
For sections classified as Transition. 1t shall be permitted to use g> corresponding to compress1on-

controlled sections. · · 

.{Ql 

.@ 

ill 

121 t:i is the greater of net tensile strain calculated for Pn = 0.1Anfa and 0.005. 
13.Tf:or sections with factored axial compression force P~ 0.1Auf'c, cp shall be calculated using equation 
(c) or (d) for sections classified as Transition. as applicable. 

1905A.1.15 ·1906A.1.15 AC/ 318, Section 24.2.148..2. Add Section 24.2.1.14&2;+ to AC/ 318 as 
follows: 

24.2.1.1 - Span .to Depth Ratio. Prestressed Beam and Slab Span to Depth ratios fbr continuous 
prestressed concrete members shall not exceed tho following. except when calculations of 
deflections and vibration effects prove that greater values mav be used without adverse effects: 
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These ratios should be decreased for special conditions such as heavvlo.ads.,and.simple spans. 

Maximum deflection :etite.ria .shall:be:in accordance with ACJ:,31'8:Section 24. 2. 2.AMr 

1905A.1.16 1906A.1.2 Adi 318; Section -5.64.-1 26.12.2.1 (a). Replae.e::A.Ci 31/JSeoti.on 5. 6.2.1 
26.12.2.1 fa) fwthe tollowin.a. 
26.12.2.1(a>~8arm;,l:es.tonstrengtn..tests'of.eaohclass .. of:oonorete:Waceci ea:ohday shall be . . . . .. . .· . . . . . .. . . . ··.· . . . . . . 3 
takenn.o.Uess, than onc.e . .a.day,ar.not less.: than. oncefdreach:50,:cubicwai:dsJ345mJ .of concrete. 
ornotless,thanonaefor..each:2,00Bsquaie,feet#86:mh::ofsurfacfiaiea::fotsJatis.or:walls. 
Additiona/:samples::forseve.n.,.dav.compressiv~·strengthtests:.shalfbe,ti:tken.faleaGh:&/i3ss of 
concrete,at-·the .beginningof.the.eonorete:wotk:or:whaii.evef..thewix,oriaooregate,isohcinqed. 

SECTION 1906A 
STRUCTURAL PLAIN CONCRETE 

Not permitted by OSHPD. 

1906.1 Scope. Tt:1e des.ign and oonstruotio~ of struoturaLpJ~in con1?.,rete., both. cast in place and 
precra,~. $h<;il! ,q~pJy . .\~i~-~;~::FRinirnum:.i::equ.i@m.af.l~ :O:f A,Ct 34a;<,a$..:~adi.fied in Secti.aA 1905. 

Exseption: For Grqµp, :lit3 ooc.1;.tpa(}Qi~$ and.J:>uildi.Ags :9totber OQGl::lfil'.aneies less.than two stories 
above grade plane of light frame construction, the required footing thjckness of ACI 31 El is 
permitted to be reduced to ©Jn~JJJ;J§;,{19:2 mml;. Pf9'·1~~Q:J~i¥ tR.e footing.:dPQS ~ot e~en'ii m()re 
than 4 inches (102 mm) oneltheFs'ide:ofHie:su~pdf.ted\i:alL .. 

SECTION 1908A 
SHOTCRETE 

1908A.1 General. Shotcrete is mortar or concrete that is pneumatically projected at high velocity onto 
a surface. Except as specified in this section, shotcrete shall conform to the requirements of this 
chapter for plain .or reinforced concrete and the provisions of AC/ 506. The specified compressive 
strength of shotcrete shall not be less than 3,000 psi (20.69 MPa). 

Concrete or masonry to receive shotcrete shall have the entire surface thoroughly cleaned and 
roughened by sand blasting, and just prior to receiving shotcrete, shall be thoroughly cleaned of all 
debris, dirt and dust. Concrete and masonry shall be wetted before shotcrete is deposited, but not so 
wet as to overcome suction. Sand for sand blasting shall be clean, sharp and uniform in size, with no 
particles that will pass a 50-mesh screen. 

1908A.3 Aggregate. Coarse aggregate, if used, shall not exceed 3
/4 inch (19.1 mm). 

For shear walls, when totalrebar in any direction is more than 0.31 in2 /ft. or rebar size is larger than# 
5, shotcrete shall conform to course aggregate grading No. 2 per Table 1.1 of AC/ 506. 

1908A.5 Preconstruction tests. Where preoonstruotion testare required by Seotiof:l 1908A,. a A test 
panel shall be shot, cured, cored or sawn, examined and tested prior to commencement of the project. 
The sample panel shall be representative of the project and simulate job conditions as closely as 
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· possible. The panel thickness and reinforcing shall reproduce the thickest and most congested area 
specified in the structural design. It shall be shot at the same angle, using the same nozzleman and 
with the same concrete mix design that will be used on the project. The equipment used in 
preconstruction testing shall be the same equipment used in the work requiring such testing, unless 
substitute equipment is approved by the building official. Reports of preconstruction tests shall ·be 
submitted to the building official as specified in Section 1704A.5. 

1908A.7 Joints. Except where permitted herein, unfinished work shall not be allowed to $tand for 
more than 30 minutes unless edges are sloped to a thin edge. For structural elements that will be 
under compression and for construction joints shown on the approved construction documents, square 
joints are permitted. Before placing additional material adjacent to previously applied work, sloping and 
square edges shall be cleaned and wetted. 
The film of laitance which forms on the surface of the shotcrete shall be removed within approximately 
two hours after application by brushing with a stiff broom. If this film is not removed within two hours, it 
shall be removed by thorough wire brushing or sand blasting. Construction joints over eight hours old 
shall be thoroughly cleaned with air and water prior to receiving shotcrete. 

1908A.10 Strength tests. Strength tests for shotcrete shall be made in accordance with ASTM C1604 
standards by an approved agency on specimens that are representative of the work and which have 
been water soaked for at least 24 hours prior to testing. When the maximum-size aggregate is larger 
than 3

/ 8 inch (9.5 mm), specimens shall consist of not less than three 3-inch-diameter (76 mm) cores 
or 3-inch (76 mm) cubes. When the maximum-size aggregate is 3la inch (9.5 mm) or smaller, 
specimens shall consist of not less than 2-inch-diameter (51 mm) cores or 2-inch (51 mm) cubes. 

1908A.10.1 Sampling. Specimens shall be taken from the in-place work or from test panels, and 
shall be taken at least once each shift, but not less than one for each 50 cubic yards (38.2 m3

) of 
shotcrete. 

1908A.:;10.2 Panel criteria. When the maximum-size aggregate is largerthah% inch (9.5 mm), 
the test panels shall have minimum dimensions of 18 inches by 18 inches (457 mm by 457 mm). 
When the maximum-size aggregate is 3

/ 8 inch (9.5 mm) or smaller, the test panels shall have 
minimum dimensions of 12 inches by 12 inches (305 mm by 305 mm). Panels shall be shot in the 
same position as the work, during the course of the work and by the nozzlemen doing the work. 
The conditions under which the panels are cured shall be the same as the work. Approval from the 
enforcement agency shall be obtained prior to performing the test panel method. 

1908A.111910A.11 Forms and Ground Wires for Shotcrete. Forms for shotcrete shall be 
substantial and rigid. Forms shall be built and placed so as to permit the escape of air and rebound. 

Adequate ground wires, which are to be used as screeds, shall pe placed to establish the thickness, 
surface planes and form of the shotcrete work. All suifaces shall be rodded to these wires. 

1908A.121910A.12 Placing. Shotcrete shall be placed in accordance with AC/ 506. 

SECTION 1911A 
REINFORCED GYPSUM CONCRETE 

1911A.1 General. Reinforced gypsblm concrete shall comply with the reqblirements of ASTM C 317 
and ASTM C 956. Reinforced fJYfJSl::lfR oonorete shall be oonsldered as an a!ternatl'le system. 
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190BA.1.1 Pa1tl-0r astuated fasteRers. Power aotlJated 
fasteners ql:la#fied fn aooordanoo vJith !CC ES AC 70 sha!.1 be deemed to satisfy the 
requfremonts of this seotion . 

. Pow~r aotuated fasteners shat! be permitted in seismic shear for oompononts exempt 
from permit requirements by Section 161 eA.1.18 of this oode and f-Or interior nonbearing non 
shear wall partitlons. Power actuated fastener sha!! not be lJsod to anohor exterior cladding or 
olJrtain wall systems. 

1909A.1.1 SpeGialty iRserts. Speofalty inserts, including oast ln 
pJaoe speoialty inserts, tested in aooordanoo with JGC ES AC 193 shaN be doomed to satisfy the 
reqlJfroments of this sootlon. 

SECTION 1909A 
RESERVED 

SECTION 1910A 4-943A 
CONCRETE, REINFORCEMENT AND ANCHOR TESTING 

1910A.11913A.1 Cementitious material. The concrete supplier shall furnish to the enforcement 
agency certification that the cement proposed for use on the project has been manufactured and 
tested in compliance with the requirements of ASTM C 150 for port/and cement and ASTM C 595 or 
ASTM C 1157 for blended hydraulic cement, whichever is applicable. When a mineral admixture or 
ground granulated blast-furnace slag is proposed for use, the concrete supplier shall furnish to the 
enforcement agency certification that they have been manufactured and tested in compliance with 
ASTM C 618 or ASTM C 989, whichever is applicable. The concrete producer shall provide copies of 
the cementitious material supplier's Certificate of Compliance that represents the materials used by 
date of shipment for concrete. Cementitious materials without Certification of Compliance shall not be 
used. 

191 OA.2 1913A.2 Tests of reinforcing bars. Where fo!lowing s §.amp/es are shall be taken from 
bundles as delivered from the mill, with the bundles identified as to heat number and pro'lided the 
accompanying mill certificate. analyses aooompaR}' the report, o One tensile test and one bend test 
shall be made from a sample specimen from each 10 tons (9080 kg) or fraction thereof of each size of 
reinforcing steel.· 

Where positive identification of the heat number cannot be made or where random samples are to be 
taken, one series of tests shall be made from each 2 112 tons (2270 kg) or fraction thereof of each size 
of reinforcing steel. 

Tests of reinforcing bars may be waived by the structural engineer with the approval of the Building 
Official for onewstory buildings or nonwbuilding structures provided they are identified in the 
construction documents and certified mill test reports are provided to the inspector of record for each 
shipment of such reinforcement. 

1910A.3 4S43A.3 Tests for prestressing steel and anchorage. All wires or bars of each size from 
each mill heat and all strands from each manufactured reel to be shipped to the site shall be assigned 
an individual lot number and shall be tagged in such a manner that ·each Jot can be accurately 
identified at the jobsite. Each lot of tendon and anchorage assemblies and bar couplers to be installed 
shall be likewise identified. 

The following samples of materials and tendons selected by the engineer or the designated testing 
laboratory from the prestressing steel at the plant or jobsite shall be furnished by the contractor and 
tested by an approved independent testing agency: 
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1. For wire, strand or bars, 7-foot-long (2134 inm) samples shall be taken of the coil of wire or 
strand reel or rods. A minimum of one random sample per 5,000 pounds (2270 kg) of each heat 
or lot used on the job shall be selected. 

2. For prefabricated prestressing tendons other than bars, one completely fabricated tendon 1 O 
feet (3048 mm) in length between grips with anchorage assembly at one end shall be furnished 
for each size and type of tendon and anchorage assembly. · 

Variations of the bearing plate size need not be considered. 

The anchorages of unbonded tendons shall develop at least 95 percent of the minimum 
specified ultimate strength of the pre-stressing steel. The total elongation of the tendon under 
ultimate load shall not be less than 2 percent measured in a minimum gage length of 10 feet 
(3048 mm). 

Anchorages of bonded tendons shall develop at least 90 percent of the minimum specified 
strength of the prestressing steel tested in an unbonded state. All couplings shall develop at 
least 95 percent of the minimum specified strength of the prestressing steel and shall not reduce 
the elongation at rupture below the requirements of the tendon itself. 

3. If the prestressing tendon is a bar, one 7-foot (2134 mm) length complete with one end 
anchorage shall be furnished and, in addition, if couplers are to be used with the bar, two 44oot 
(1219 mm) lengths of bar fabricated to fit and equipped with one coupler shall be furnished. 

4. Mill tests of materials used for end anchorages shall be furnished. In addition, at least one 
Brinnell hardness test shall be made of each thickness of bearing plate. 

1910A.41913A.4 Composite construction cores. Cores of the completed composite concrete 
9onstruction shall be taken to demonstrate the shear strength along the contact surfaces. The cores 
shall be tested when the cast-in-place concrete is approximately 28 days old and shall be tested by a 
shear loading parallel to the joint between the precast concrete and the cast-in-place concrete. The 
minimum unit shear strength of the contact surface area of the core shall not be less than 100 psi (689 
kPa). 

At least one core shall be taken from each building for each 5, 000 square feet ( 465m2) of area of 
composite concrete construction and not less than three cores shall be taken from each project. The 
architect or structural engineer in responsible charge of the project or his or her representative shall 
designate the location for sampling. 

1913A.5 Tests ofshotGrete. Testing of shotorete shall fo!!-0w the prov!sk>Rs of Section 1910A and the 
general requirements of AC.' 318 Section 5. 6. 

1913A.6 Gypsum field tests. Field tests shall be made during oonstFUction to •1erify gypsum strength. 
One samp.le con&;stlng of three SfJeoimens sha!! be made for each 5, 000 square foot (465 m-2,f-er: 
fractkm thereof of aH gypsum poured, but not Jess than one samp!-0 shall be taken from each half day's 
fJOOf. 

1910A.51913A.7 Tests for Post-lnstallf;!Jd Anchors in Concrete. When post-installed anchors are 
used in lieu of cast-in place bolts, the installation verification test loads, frequency, and acceptance 
criteria shall be in accordance with this section. 

1910A.5.11913A.7.1 General. Test loads or torques and acceptance criteria shall be shown on 
the construction documents. 
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If any anchor fails testing, all anchors of the same type shall be tested, which are installed by the 
same trade, not previously tested until twenty (20) consecutive anchors pass, then resume the 
initial test frequency. 

1910A.5.2 1913A.7.5 Testing Procedure. The test procedure shall be as permitted by an 
approved .fest evaluation report using criteria adopted in this code. All etheF post-installed anchors 
shall be tension tested. 

Exception: COSHPD 1 & 41 Torque controlled post installed anchors shall be permitted to be 
tested using torque based on an approved test report using criteria adopted in this code. 

Alternatively, M manufacturer's recommendation for testing may be approved by the enforcement 
agency based on an approved test report using criteria adopted in this code. 

1910A.5.31913A.7.3 Test Frequency. When post-installed anchors are used for sill plate bolting 
applications, 10 percent of the anchors shall be tested. 

When post-installed anchors are used for other structural applications, all such anchors shall be 
tested. 

When post-installed anchors are used for nonstructural applications such as equipment 
anchorage, 50 percent or alternate bolts in a group, including at least one-half the anchors in each 
group, shall be tested. 

The testing of the post-installed anchors shall be done in the presence of the special inspector and 
a report of the test results shall be submitted to the enforcement agency. 

Exceptions: 

1. Undercut anchors that allow visual confirmation of full set shall not require testing. 

2. Where the factored design tension on anchors is less than 100 lbs. and those anchors are 
clearly noted on the approved construction documents, only 10 percent of those anchors 
shall be tested. 

3. Where adhesive anchor systems are used to install reinforcing dowel bars in hardened 
concrete, only 25% of the dowels shall be tested if all of the following conditions are met: 

a. The dowels are used exclusively to transmit shear forces across joints between 
existing and new concrete. 

b. ·The number of dowels in any one member equals or exceeds 12. 
c. The dowels are uniformly distributed across seismic force resisting members (such 

as shear walls, collectors and diaphragms). 

Anchors to be tested shall be selected at random by the special inspector/Inspector Of 
Record (/OR). 

4. Testing of shear dowels across cold joints in slabs on grade, where the slab is not part of 
the lateral force-resisting system shall not be required. 

5. Testing is not required for power actuated fasteners used to attach tracks of interior non
shear wall partitions for shear only, where there are at least three fasteners per segment 
of track. 

1910A.5.41913A.7.2 Test Loads. Required test loads shall be determined by one of the following 
methods: 
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1. Twice the maximum allowable tension load or one and a quarter (1- 114) times the maximum 
design strength of anchors as provided in an approved test report using criteria adopted in this 
code or determined in accordance with Chapter 17 Appendix D of A Cl 318. 

Tension test load need not exceed 80% of the nominal yield strength of the anchor element (= 
0.8 Ase f ya). 

2. The manufacturer's recommended installation torque based on an approved test report using 
criteria adopted in this code. 

1910A.5.51913-A.7.4 Test Acceptance Criteria. Acceptance criteria for post-installed anchors 
shall be based on fill approved test report using criteria adopted in this code. Field test§. shall 
satisfy the following minimum requirements. 

1. Hydraulic Ram Method: 

Anchors tested with a hydraulic jack or spring loaded de•.f.¥3es apparatus shall maintain the test 
load for a minimum of 15 seconds and shall exhibit no discernable movement during the 
tension test, e.g., as evidenced by loosening of the washer under the nut. 

For adhesive anchors, where other than bond is being tested, the testing apparatus support 
fifwiee shall not be located within 1.5 times the anchor's embedment depth to avoid restrictimJ. 
the concrete shear cone type failure mechanism from occurring. 

2. Torque Wrench Method: 

Torque controlled post installed A §.nchors tested with a calibrated torque wrench shall 
mlJ8t attain the specified torque within~ turn of the nut; or one-quarter (114) turn of the nut for a 
318 in. sleeve anchor only. 

Exoeptions: 
a. Wedge or S!fJe'lO typo: 

Ono quarter (114) ff;/rR of tho nut for a 3l8 in. sleeve aflohor only. 
b. Threaded Type: · 

Ono quarter (114) tl:lrn of tho screw after initial seating of tho screw head. 

SECTION 1911A 4944A 
EXISTING CONCRETE STRUCTURES 

1911A.11914A.1 Existing Concrete Structures. 

The structural use of existing concrete with a core strength less than 1,500 psi (10.3MPa) is not 
permitted in rehabilitation work. 

For existing concrete structures, sufficient cores shall be taken at representative locations throughout 
the structure, as designated by the architect or structural engineer, so that knowledge will be had of 
the in-place strength of the concrete. At least three cores shall be taken from each building for each 
4,000 square feet (372 m2) of floor area, or fraction thereof. Cores shall be at least 4 inches (102 mm) 
in diameter. Cores as small as 2. 75 inches (70 mm) in diameter may be allowed by the enforcement 
agency when reinforcement is .closely spaced and the coarse aggregate does not exceed 314 inch (19 
mm). 

1911 A.2 1914A.2 Crack Repair by Epoxy Injection. Crack Repair of concrete and masonry member 
by epoxy injection shall conform to all requirements of AC/ 503. 7. 
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1911A.31914A.3 Concrete Strengthening by Externally Bonded.Fiber Reinforced Polymer 
(FRP). Design and construction of externally bonded FRP systems for strengthening concrete 
structures shall be in accordance with AC/ 440.2R. 

Exceptions: 1) Near-Surface Mounted (NSM) FRP bars shall not be permitted. 
2) Strengthening of shear waifs· and diaphragms (including chords and 
collectors) shall be considered as an alternative system. 

Design capacities, reliability, serviceability of FRP materials shall be permitted to be established in 
accordance with ICC-ES AC 125. Minimum inspection requirements of FRP composite systems shall · 
be in accordance with ICC-ES AC 178. 

NOTATION: 
Authority: Health and Safety Code Section 130005(g) & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(g) 

CHAPTER20 
ALUMINUM 

SECTION 2001 
GENERAL 

2001.1 Scope. This chapter shall govern the quality, design, fabrication and erection of aluminum. 

SECTION 2002 
MATERIALS 

2002.1 General. Aluminum used for structural purposes in buildings and structures shall comply with 
AA ASM 35 and AA ADM 1. The nominal loads shall be the minimum design loads required by 
Chapter 16. 

SECTION 2003 - INSPECTION 

2003.1 Inspection. [OSHPD 1 & 4] Inspection of Aluminum shall be required in accordance with the 
requirements for steel in Chapter 17 A. 

NOTATION:. 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275,129850 and 129790 

CHAPTER21 
MASONRY 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275 and 129850 
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CHAPTER21A 
MASONRY 

SECTION 2101A 
GENERAL 

2101A.1 Scope. This chapter shall govern the materials, design, construction and quality of masonry. 
· 2101 A.1.1 AppHcation. The scope of application of Chapter 21 A is as follows: 

1.1 II 
2. Applications listed in Section 1.10.1, and 1.10.4 regulated by the Office of Statewide Health 

Planning and Development (OSHPD). These applications include hospitals, skilled nursing 
facilities, intermediate care facilities and correctional treatment centers. 

Exception: [OSHPD 2] Single-story Type V skilled nursing or intermediate care facilities 
utilizing wood-frame or light-steel-frame construction as defined in Health and Safety 
Code Section 129725, which shall comply with Chapter 21 and any applicable 
amendments therein. 

2101A.1.2 Amendments in this chapter. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with 
the appropriate acronym of the adopting agency, as follows: 

1. 
2. Office of Statewide Health Planning and Development: 

[OSHPD 1] - For applications listed in Section 1. 10. 1. 
[OSHPD 4] - For applications listed in SeCtion 1. 10.4. 

2101 A.1.3 Prohibition: The following design methods, systems, and materials are not permitted 
byOSHPD: 

1. Unreinforced Masonry. 
2. Autoclaved Aerated Concrete (AAC) Masonry. 
3. Empirical Design of Masonry. 
4. Adobe Construction. 
5. Ordinary Reinforced Masonry Shear Walls. 
6. Intermediate Reinforced Masonry Shear Walls. 
7. Prestressed Masonry Shear Walls. 
8. Direct Design of Masonry. 

2101A.2 Design methods. Masonry shall comply with the provisions of TMS402/ACI 530/ASCE 5 
or TMS 40a as well as applicable requirements of this chapter. 

SECTION 2102A 
DEFINITIONS AND NOTATIONS 

2102A.1 General. The following terms are defined in Chapter 2, except those defined below which 
shall, for the purposes of this chapter, have the meanings shown herein: 

WALL. ... 
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Hollow-unit Masonry Wall. Type of construction made with hollow masonry units in which the 
units are laid and set in mortar, reinforced, and grouted,_ solid. exoept as pro•ildfJd ln Seotfon 
2114A. 

SECTION 2103A 
MASONRY CONSTRUCTION MATERIALS 

2103A.1 Masonry units. Concrete masonry units, clay or shale masonry units, stone masonry units 
and glass unit masonry and ,AJl,C masonry units shall comply with Article 2.3 of TMS 
602/ACl530.1/ASCE 6. Architectural cast stone shall conform to ASTM C 1364. 

2103A.3 Grout. Grout shall comply with Article 2.2 of TMS 602/ACI 530.1/ASCE 6. 

2103-A.13.1 Water. Water content shalt be adjusted to pro•1idfJ proper V'l-Orkabllity and to enab.'-0 
proper placement under existing field conditions, w!/hoYt segregation 

2103A.13.2 Se!eGtiRg Proportions. Proportions oflngr~dients and any additi~'-OS shall be based 
on laboratory or field experience with the grout ingredients and the masonry units to be YSed. 
Coarse grout proportioned b;' weight sha!J oonta!n not less than 564 pounds of oementitious 
mator.ia! per oubio yard (335 kg Im.a}-: 

2103A.3.1 2103A.13.3 Aggregate. Coarse grout shall be used in grout spaces between wythes 2 
inches (51 mm) or more in width as determined in accordance with TMS 602 Table 7. footnote 3, 
and in all fifl.ed oelf grouted cells of hollow unit masonry construction. 

2103-A.15 Additives and Admixtures. 

2103-A.15.1 Genetal. Additlv-0s and admixtures to mortar or grout shat! not be YSed un!-0ss 
appro•1ed by the enforoement agenoy. · 

2103-A.15.2 Antifreeze Gompounds. Antifreeze liquids, chloride salts or other suoh substanoos 
shall not be YSod in mortar or grout. 

2103A.5 2103A.15.3 Air entrainment. AirMentraining substances shall not be used in mortar or 
grout unless tests are conducted to determine compliance with the requirements of this code. 

SECTION 2104A 
CONSTRUCTION 

2104A.1 Masonry construction. Masonry construction shall comply with the requirements of 
Sections 2104A.1.1 and 2104A.1.2 through 2104A.1.3 and with TMS 602/ACI 530.1/ASCE 6. 

2104A.1.3.2104A.5 Grouted Masonry. 
2104A.1.3.1 2104A.5.1 General conditions. Grouted masonry shall be constructed in such a, 
manner that all elements of the masonry act together as a structural element. At the time of laying, 
all masonry units shall be free of dust and dirt. Prior to grouting, the grout space shall be clean so 
that all spaces to be filled with grout do not contain mortar projections greater than 114 inch (6.4 
mm), mortar droppings and other foreign material. Grout shall be placed so that all spaces to be 
grouted do not contain voids. 
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Grout matericils and water content shall be controlled to provide adequate fluidity for placement 
without segregation of the constituents, and shall be mixed thoroughly. Segregation of the 
grout materials and damage to the masonry shall be avoided during the grouting process. 

Reinforcement and embedded items shall be clean, properly positioned and securely anchored 
against movement prior to grouting. Bolts shall be accurately set with templates or by approved 
equivalent means and held in place to prevent dislocation during grouting. Reinforcement, 
embedded items and bolts shalf be solidly embedded in grout. Anchor bolts in the face shells of 
ho/low masonry units shalf be positioned to maintain a minimum of U in. of grout between the 
bolt and the face shell. 

The grouting of any section of wall shall be completed in one day with no interruptions greater 
than one hour. 

Grout pours greater than 12 inches (300 mm) in height shall be consolidated by mechanical 
vibration during placement before loss of plasticity in a manner to fill the grout space, and 
reconsolidated by mechanical vibration to minimize voids due to water loss. Grout pours Jess 
than 12 inches in height may f?e puddled. 

" Between grout pours or where grouting has been stopped more than an hour, a horizontal 
construction joint shall be formed by stopping all wythes at the same elevation and with the grout 
stopping a minimum of 1 112 inches (38 mm)' below a mortar joint, except at the top of the wall. 
Where bond beams occur, the grout pour shall be stopped a minimum of 112 inch (12. 7 mm) 
below the top of the masonry. · 

Grout shall not be handled nor pumped utilizing aluminum equipment unless it can be 
demonstrated with the materials and equipment to be used that there will be no deleterious 
effect on the strength of the grout. 

2104A.1.3.1.1 2104A.5.1.1 Reinforced grouted masonry. 

2104A.1.3.1.1.1 2104A.5.1.1.1 General. Reinforced grouted masonry is that form of 
construction made with clay or shale brick or made with solid concrete building brick in 
which interior joints of masonry are filled by pouring grout around reinforcement therein as 
the work progresses. · 

2104A.1.3.1.1.1.1 2104A.S..1.1.1.1 Low-lift grouted construction. Requirements for 
construction shall be as follows: 

Final Express Terms 

1. All units in the two outer wythes shall be laid with full-shoved head joint and bed 
mortar joints. Masonry headers shall not project into the grout space. 

2. The minimum grout space for /ow-lift grout masonry shall be 2 112 inches (64 
mm). All reinforcement and wire ties shall be embedded in the grout. The 
thickness of the grout between masonry units and reinforcement shall be a 
minimum of one bar diameter. 

3. One tier of a grouted reinforced masonry waif may be carried up 12 inches (305 
mm) before grouting, but the other tier shall be laid up and grouted in lifts not to 
exceed one masonry unit in height. All grout shall be puddled with a mechanical 
vibrator or wood stick immediately after placing so as to completely fill all voids 
and to consolidate the grout. All vertical and horizontal steel shall be held firmly 
in place by a frame or suitable devices. · 

4. Toothing of masonry walls is prohibited. Racking is to be held to a minimum. 
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2104A.1.3.1.1.1.2 2104A.5.1.1.1.2 High-lift grouted construction. Where high-lift 
grouting is used, the method shall be subject to the approval of the enforcement 
agency. Requirements for construction shall be as follows: 

1. All units in the two wythes shall be laid with full head and bed mortar joints. 

2. The two wythes shall be bonded togetherwith wall ties. Ties shall not be /ess 
than No. 9 wire in the form of rectangles 4 inches (102 mm) wide and 2 inches 
(51 mm) in length less than the overall wall thickness. Kinks, water drips, or 
deformations shall not be permitted in the ties. One tier of the wall shall be built 
up not more than 16 inches ( 406 mm) ahead of the other tier. Ties shall be laid 
not to exceed 24 inches (610 mm) on center horizontally and 16 inches (406 
mm) on center vertically for running bond, and not more than 24 inches (610 
mm) on center horizontally and 12 inches (305 mm) on center vertically for 
stack bond. 

3. Cleanouts shall be provided for each pour by leaving out evel)I other unit in the 
bottom tier of the section being poured or by cleanout openings in the 
foundation. The foundation or other horizontal construction joints shall be 
cleaned of all loose material and mortar droppings before each pour. The 
c/eanouts shall be sealed after inspection and before grouting. 

4. The grout space in high-lift grouted masonl)I shall be a minimum of 3 112 inches 
(89·mm). All reinforcement and wire ties shall be embedded in the grout. The 
thickness of the grout between masonl)I units and reinforcement shall be a 

· minimum of one bar diameter. 

5. Vertical grout barriers or dams of solid masonl)I shall be built across the grout 
space the entire height of the wall to control the flow of the grout horizontally. 
Grout barriers shall not more than 30 feet-(9144 mm) apart. 

6. An approved admixture of a type that reduces early water.loss and produces an 
expansive action shall be used in high-lift groLJt. 

7. Grouting shall be done in a continuous pour in lifts not exceeding 4 feet (1219 
mm). Grout shall be consolidated by mechanical vibration only, and shall be 
reconsolidated after excess moisture has been absorbed, but before plasticity is 
lost. The grouting of any section of a wall between control barriers shall be 
completed in one day, with no interruptions greater than one hour. 

2104A.1.3.1.2 2104A.5.1.2 Reinforced hollow-unit masonry. 

2104A.1.3.1.2.1 2104A.5.1.2.1 General. Reinforced hollow-unit masonl)I is that type of 
construction made with hollow-masonl)I units in which cells are continuously filled with 
grout, and in which reinforcement is embedded. All cells shall be solidly filled with grout in 
reinforced hollow-unit masonl)I,, , exoopt as pro•lided in Section 2114A.1. 

Exception: Reinforced hollow-unit masonry laid 
in running bond used for freestanding site walls fences and or interior nonbearing non
shear wall partitions may be of lw!.1ow unit masonry oonstruotion grouted onlv fn cells 
containing vertical and horizontal reinforcement. 

Construction shall be one of the two following methods: The low-lift method where the 
maximum height of construction laid before grouting is 4 feet (1220 mm), or the high-lift 
method where the full height of construction between horizontal cold joints is grouted in 
one operation. General requirements for construction shall be as follows: 
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•,;,· 

1. Bond shall be provided by lapping units in successive vertical courses. Where 
stack bond is used in reinforced holloftiF·Unit masonry, the open-end type of unit 
shall be used with vertical reinforcement spaced a maximum of 16 inches ( 406 
mm) on center. . 

2. Vertical cells to be filled shall have vertical alignment sufficient to maintain a 
clear grout space dimension of 1mabstr£:1Gted, eon~1nvo£:JS ~rertloal eeU meas£:Jr.ing 
not Jess than 2 inches by 3 inches (51 mm by 76 mm), except the minimum cell 
dimension for high-lift grout shall be 3 inches (76 mm). as determined in 
accordance with TMS 602 Table 7. footnote 3. 

3. Grout shall be a workable mix suitable for placing without segregation and shall 
be thoroughly mixed. Grout shall be placed by pumping or an approved alternate 
method and shall be placed before initial set or hardening occurs. Grout shall be 
consolidated by mechanical vibration during placing and reconsolidated after 
excess moisture has been absorbed, but before workability is lost. 

4. All reinforcement and wire ties shall be embedded in the grout. The space 
between masonry unit surfaces and reinforcement shall be a minimum of one bar 
diameter. 

5. Horizontal reinforcement shall be placed in bond beam units with a minimum. 
grout cover of 1 inch (25 mm) above steel for each grout pour. The depth of the 
bond beam channel below the top of the unit shall be a minimum of 1 112 inches 
(38 mm) and the width shall be 3 inches (76 mm) minimum. 

2104A.1.3.1.2.2 2104A. 6.1.2.2 Low-lift grouted construction. Units shall be laid a 
maximum of4 feet (1220 mm) before grouting. Grouting shall follow each 4 feet (1220 
mm) of construction laid and shall be consolidated so as to completely fill all voids and 
embed all reinforcing steel. Horizontal reinforcement shall be fully embedded in grout in 
an uninterrupted pour. 

2104A.1.3.1.2.3 2104A.6.1.2.3 High-lift grouted construction. Where high-lift grouting is 
used, the method shall be approved by the enfor.cement agency. Cleanout openings shall 
be provided in every cell at the bottom of each pour.of grout. Alternatively, if the course at 

· the bottom of the pour is conslructed entirely of inverted double open-end bond beam 
units, cleanout openings need only be provided for access to iR every reinforced cell at the 
bottom of each pour of grout. The c/eanouts shall be sealed before grouting. An approved 
admixture that reduces early water loss and produces an expansive action shall be used 
in the grout. 

SECTION 2105A 
QUALITY ASSURANCE 

2105A.2 Compressive Strength, f izv The specified compressive strength, f 'm, assumed in 
design shall be 2000 psiI13.79MPa) 1,500psl (10.34 ."APa) fora// masonry construction using 
materials and details of construction required herein. Testing of the constructed masonry shall be 
provided In accordance with Section 2105A.4. [OSHPD 1 & 4}. 

EXCEPTION: [OSHPD 1 & 4] Subject to the approval of the enforcement agency, higher 
values off m may be used in the design of reinforced grouted masonry and reinforced hollow
unit masonry. The approval shall be based on prism test results submitted by the architect or 
engineer which demonstrate the ability of the proposed construction to meet prescribed 
performance criteria for strength and stiffness. The design shafl ass/Jffle that the ralnforeement 
wil! be pla.eed in a loeatlon that wlll produee the klrgest stresses withln the to.Teranees allov.red 
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in Seotlon 2104/\.1.1 and shall take into account the mortar joint depth. In no case shall the f m 
assumed in design exceed 3,000 psi (20. 7MPa). 

Where an fm greaterthan 2000 psi (13.79MPaJ 1,500psl (10.34 MP-a) is approved, the 
architect or structural engineer shall establish a method of quality control of the masonry 
construction acceptable to the enforcement agency which shall be described in the contract 
specifications. Compliance with the requirements for the specified strength of constructed 
masonry shall be provided using prism test method ifl aooordanoe with Seot,'<Jns 2105/\.2.2.2, 
and core shear testing in accordance with Section 2105A.4. Substantiation for the specified 
compressive strength prior to the start of construction shall be obtained by using prism test ' 
method ifl aooordanoe with Seotloos 2105A.2.2.2.2 and Section 2105A.3. 2105A.2.2.1.4. 

2105A.3 2105A.2.2.1.4 Mortar and grout tests. These tests are to establish whether the masonry 
components meet the specified component strengths. 

At the beginning of all masonry work, at least one test sample of the f!IOrtar afld grout shall be taken 
on three successive working days and at least at one-week intervals thereafter. Samples of grout shall 
be taken for each mix design. each day grout is placed. and not less than every 5. 000 square feet of 
masonry wall area. They shall meet the minimum strength requirement given in ASTM C270 Table 1 
and ASTM C476/TMS 602 Section 2.2 Seotlons 2103A.9 and 2103A.13 for mortar and grout 
respectively. Additional samples shall be taken whenever any change in materials or job conditions 
occur, as determined by the building official. or whene•1er in the jl:ldgment of the arohiteot, struotural 
engmeer or the enforoement agenoy suoh tests are neoessary te deterrnlne the quality of the material. 
When the prism test method of Seot.'<Jn 2105A.2.2.2 is used during construction, the tests in this 
section are not required. 

Test specimens for mortar and grout shall be made as set forth in ASTM C 1586 and ASTM C 1019. 
Exception: For non-bearing non-shear masonry walls not exceeding total wall height of 
12' above wall base. mortar test shall be permitted to be limited to those at the beginning 
of masonry work for each mix design. 

2105A.4 Masonry core testing. {OSHPD 1 & 4] Not less than two cores shall be taken from each 
building for each 5, OOQ square feet ( 465 m2

) of tho greater of the masonry wall area or tho floor area 
or fraction thereof. The arohiteot or struotural ong.v:ioor ifl responsib!-0 ohargo of tho pro}eot or his/her 
representati'l-0 or tho iflspeotor of reoo,r:c:J shall sel-Oot the areas for samp!lng. The lnspooter of reoord 
approved agency shall perform or observe the coring of the masonry walls and sample locations shall 
be subject to approval of the registered design professional. 

Cores samples shall complv with the following: 
1. Cored no sooner than 7 days after grouting of the selected area; 
2. b f2e a minimum of 3-314" in nominal diameter; and 
3. Sampled shall be taken in such a manner as to exclude anv masonry unit webs, mortar joint. 

or and reinforcing steel. If all cells contain reinforcement. alternate core locations or means to 
detect void or delamination shall be selected by the registered design professional and 
approved by the building official. 

Visual examination of all cores shall be made by an approved agencv a klboratory aooeptab!-0 to the 
building offioia! and the condition of the cores reported as required by the California Admin~strative 
Code. One half of the number of eores taken sha,11 be tested .v:i s §.hear test both joints between the 
grout core and the outside wythes or face shell of the masonry 28 days after grouting of the sample 
area using a shear test apparatus acceptable to the enforcement agencv. Shear test.v:ig apparatus 
shall be of a d-Osfgn appro'IOd by the enforoernent agenoy. Core samples shall not be soaked before 
testing. Core samples to be tested shall be stored in sealed plastic bags or non-absorbent containers 
immediately after coring and for at least 5 days prior to testing. The average unit shear value for each 

air of cores 4 shear tests from each 5 000 s uare feet of wall area or less on the cross section of 
the core shall not be less than 2. 5 f'm psi. 
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All cores shall be submitted to an approved agency the laboratory, aooeptable to the bu.\'d,iflg o#iGia!, 
for examination, regard-.'ess of whether even where the core specimens failed during the cutting 
operation. The approved agency laboratory shall report the location where each core was taken, the 
findings of their visual examination of each core, identify which cores were selected for shear testing, 
and the results of the shear tests. 

Exceptions: 
1, Core sampling and testing is not required for non-bearing non-shear masonry walls, not 

exceeding total wall height of 12' above wall base. built with sing/e-wvthe hollow unit 
concrete masonry that attaches opposite face shells using webs cast as single unit. when 
designed using an f m not exceeding 2000 psi (13. 79MPa). 

2. An infrared thermographic survey or other nondestructive test procedures, shall be 
permitted to be approved as an alternative system to· detect voids ordelamination in 
grouted masonry in-lieu of core sampling and testing. 

SECTION 21 OGA 
SEISMIC DESIGN 

r: 2106A.1 Seismic design requirements for masonry. Masonry structures and components shall 
:< comply with the requirements in Chapter 7 of TMS 402/ACI 530/ASCE 5 depending on the structure's 
' Seismic Design Category. 

2106A.1.1 Modifications to TMS 402 I ACI 530 I ASCE 5. Modify TMS 402 I AC/ 530 I ASCE 5 
Section 7.4.4 4.1-8 as follows: 

1. Minimum reinforcement requirements for Masonry Walls The total area of 
reinforcement in reinforced masonry walls shall not be less than 0.003 times the sectional 
area of the wall . .Neither the horizontal nor the vertical reinforcement shall be less than one 
third of the total. Horizontal and vertical reinforcement shall be spaced at not more than 24 
inches (61 O mm) center to center: The minimum reinforcing shall be No. 4, except that No. 3 
bars may be used for ties and stirrups. Vertical wall reinforcement shall have dowels of equal 
size and equal matched spacing in all footings. Reinforcement shall be continuous around wall 
corners and through intersections. Only reinforcement which is continuous in the wall shall be 
considered in computing the minimum area of reinforcement. Reinforcement with splices 
conforming to TMS 402 I AC/ 530 I ASCE 5 as modified by Seotlon 2107/\ aRd 2108A shall be 
considered as continuous reinforcement. 

Horizontal reinforcinsJ. emem bars in bond beams shall be provided in the top of footings; at the 
top of wall openings, at roof and floor levels, and at the top of parapet walls .. For walls 12 
inches (nominal) (305 mm) or more in thickness, horizontal and vertical reinforcement shall be 
equally divided into two layers, except where designed as retaining walls. Where 
reinforcement is added above the minimum requirements, such additional reinforcement need 
not be so divided. · 

In bearing walls of every type of reinforced masonry, there shall be trim reinforcement of not 
fess than one No. 5 bar or two No. 4 bars on all sides of, and adjacent to, every opening which 
exceeds 16 inches (406 mm) in either direction, and such bars shall extend not less than 48 
diameters, but in no case less than 24 inches (61 O mm) beyond the corners of the opening. 
The bars required by this paragraph shall be in addition to the minimum reinforcement 
elsewhere required. 

When the reinforcement in bearing walls is designed, placed and anchored in position as for 
columns, the allowable stresses shall be as for columns. 

Joint reinforcement shall not used as principal reinforcement in masonry. designed by the 
strength design method. 
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2. Minimum reinforcement for masonry columns. The spacing of column. ties shall be as 
follows: not greater than 8 bar diameters, 24 tie diameters, or one half the least dimension of 
the column for the full column height. Ties shall be at least 318" in diameter and shall be 
embedded in grout. Top tie shall be within 2 inches (51 mm) of the top of the column or of the 
bottom of the horizontal bar in the supported beam. 

3. Lateral supporl. Lateral support of masonry may be provided by cross walls, columns, 
pilasters, counterforts or buttresses where spanning horizontally or by floors, beams, girts or 
roofs where spanning vertically. Where waifs are supporled laterally by vertical elements, the 
stiffness of each vertical element shall exceed that of the tributary area of the wall. 

4. Anchor Bolts. Bent bar anchor bolts shall not be allowed. The maximum size anchor shall 
be 112-inch (13 mm) diameter for 6-inch (152 mm) nominal masonry, 314-inch (19 mm) 
diameter for 8-inch (203 mm) nominal masonry, 718-inch (22 mm) diameter for 10-inch (254 
mm) nominal masonry, and 1-inch (25mm) diameter for 12-inch (304.8 mm) nominal masonry. 

SECTION 2107 A 
ALLOWABLE STRESS DESIGN 

2107 A.1 General. The design of masonry structures using allowable stress design shall comply with 
Section 2106A and therequirements of Chapters 1through8 ofTMS 402/ACI 530/ASCE 5 except as 
modified by Sections 2107A.2 through 2107:>~'::4 2107A.6. 

2107A.2 TMS 402/ACI 530/ASCE 5, Section 8.1.6.7.1.1, lap splices. As an alternative to Section 
8.1.6.7.1.1, it shall be permitted to design lap splices in accordance with Section 2107 A.2.1. 

2107 A.2.1 Lap splices. The minimum length of lap splices for reinforcing bars in tension or 
compression, Id, shall be 

ld=O. 002dbfs (Equation 21A-1} 

For SI: ld=0.29dbfs 

but not less than 12 inches (305) mm). In no case shall the length of the lapped splice be less 
than 40 bar diameters, and need not be greater than 72 bar diameters. 

where: 

2107A.5 Modify·TMS402/ AC/ 530/ASCE 5 by adding Section 8.1.7~ as follows: 

8.1.7 2.4-.-8- Walls and Piers. 

Thickness of Walls. For thickness limitations of walls as specified in this chapter, nominal 
thickness shall be used. Stresses shall be determined on the basis of the net thickness of the 
masonry, with consideration for reduction, such as raked joints. 

The thickness of masonry walls shall be designed so that allowable maximum stresses specified 
in this chapter are not exceeded. Also, no masonry wall shall exceed the height or length-to
thickness ratio or the minimum thickness as specified in this chapter and as set forlh in Table 
2107 A 5,. hekJw.. 

Piers. Every pier or wall section which width is less than three times its thickness shall be 
designed and constructed as required for columns if such pier is a structural member. Every pier 
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or wall section which width is between three and five times its thickness or less than one half the 
height of adjacent openings shall have all horizontal steel in the form of ties except that in walls 12 
inches (305 mm) or less in thickness such steel may be in the form of hair-pins. · 

TABLE 2107 A.5 - MINIMUM THICKNESS OF MASONRY WALLS1
• 

2 

TYPE OF MASONRY MAXIMUM RA TIO UNSUPPORTED NOMINAL MINIMUM 
HEIGHT OR LENGTH TO THICKNESS (inches) 
THICKNESS2

'
3 

BEARING OR SHEAR WALLS: 
1. Stone masonry 14 16 
2. Reinforced grouted masonry 25 6 
3. Reinforced hollow-unit masonry 25 6 

NONBEARING WALLS: 
4. Exterior reinforced walls 30 6 
5. Interior partitions reinforced 36 4 

1 .. 
For walls of varymg thickness, use the least thickness when determmmg the height or length 

to thickness ratio. 
21n determining the height or length-to-thickness ratio of a cantilevered wall, the dimension to 

be used shall be twice the dimension of the end of the wall from the lateral support. 
3Cantilevered walls not part of a building and not carrying applied vertical loads need not meet 

these minimum requirements but their design must comply with stress and overturning 
requirements. 

2107 A.6 2107A.B [OSHPD 1 & 4] Modify TMS402/ACI 530/ASCE 5, Section 8.3.4.4 ~by the 
following: 

All reinforced masonry components that are subjected to in-plane forces shall have a maximum 
reinforcement ratio, Pmax, not greater than that computed by equation 8-23. :2-23,. 

SECTION 21 OSA 
STRENGTH DESIGN OF MASONRY 

21 OSA.1 General. The design of masonry structures using strength design shall comply with Section 
2106A and the requirements of Chapters 1 through 7 and Chapter 9 of TMS 402/ACI 530/ASCE 5, 
except as modified·by Sections 2108A.2 through 2108A.3. 

ExGeptien~ ,a~~:masonpY< shaU comply •i,iftti' the reql:ilreimenfs'hf Chaptef8 1 through 7 and 
Chapter 11 ef TMS 402/ACI 530.'ASCE 5. 

SECTION 2109A 
EMPIRICAL DESIGN OF MASONRY 

Not permitted by OSHPD. 

SECTION 211 OA 
GLASS UNIT MASONRY 

2110A.1 General. Glass unit masonry construction shall comply with Chapter 13 of TMS402/ACI 
530/ASCE 5 and this section. 
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Masonry .et glass blocks walls or panels shall be designed for seismic forces. permitted in non load 
bearing exterior or interior wa.'!s and shall conform to the reqyJroments of Section 2115A. Stresses in 
glass block shall not be utilized. Glass blook may be solid or hoUow and may contain inserts. 

SECTION 2114A 
A'OA'BEARING WALLS 

2114A.1_General. At! nonboaring masonry v1-al!s shall be reinforced as specified in Section 2106A.1.1. 
Fences and interior nonbearing nons/;Jear v1-a!ls may be of ho-if.ow unit masonry constrtJction gro1:1ted in 
cells contain!ng 'lerlical and horizontal refnforoemont. Nonbearing waifs may be used to carry a 
superimposed load of not more than 200 pounds per linear foot (2. 92 kl\Jlm). 

1. ThiGknes-s. E'lery nonbear!ng masonry wall shall be so constructed and have a suffioiont 
thickness to w.ithstand all vertical loads and horizontal loads, but in no caso shall the thickness 
of such v;alls ee less than the w:H-ues set forth in Ta/:Jle 2107A.5. 
Plaster shat.' not be considered as contributing to the thiokness of a wa!! fn computing the height 
to thickness ratio. 

2~ AnGhorage. AH nonbearlng v;a!!s sha!! be anchored as required by Sections 1604A. 8. 2 and 
ASCE 7 Chapter 13. Suspended ceUings or othornonstruct!:fra! elements sha.'J not be used to 
provide anchorage for masonry v;alls. 

SECTION 211SA 
MASONRY SCREEN WALLS 

211SA.1 Gcmeral: Masonry units may be used in nonbear!ng decorati•10 screen v1-aHs. Unfts may be 
laid up in panels with units on edge with the open pattern of tho unit o-xposod in the completed v1-aH. 

1. Horizontal Fornes. Tho panels shall be capabio of spanning between supports to resist tho 
horizontal forces specified in Chapter 16A. IAlind leads shall be based on gross projected area of 
the block. 

2. Mortar Joints. Horfzonta.' and 'lortica!joints shat! not be Joss than 114 inch (6 mm) thick. AH 
joints shall be completely filled with mortar and shall be "sho•1edjoint" work Tho units of a panel 
shalt be so arranged that either the horizontal or tho vertica,t}oint containing reinforcing is 
continuous without offset. This contfnuo1:1sjoint shall be reinforced with a minimum of o. 03 
sqt1are inch (19 mnl) of reinforcing steel and maximum spacing of 16 inches on centeF. 
Reinforcement may be embedded in mortar. 

3. Reinforoement. J-0int reinforcement may be composed of two wires made wfth vle.'ded ladder 
or trussed wlro cross ties. In caleu.latlng tho resisting oapaoity of tho system, compression and 
tension in the spaced wkes may be utllized. Ladder wire retnforoemont shall not be spJioed and 
shall be the widest that the mortarjoint wHI accommodate, allowing 112 inch (13 mm) of mortar 
ofJvoF. 

4 She of ,oane!s. Tho maximum sfzo of panels shalJ be 144 square feet (13. 4 m-a), wlth tho 
maxl-mum dimension in either direction of 15 feet (4572 mm). Tho specified thickness of tho 
units for exterior appf.icatlons shall not be less than 3 718 .inches. 

5. Panel Support. Each panel sha!J be supported on alt edges by a structural member of 
concrete, masonry or steel. Supports at tho top and ends of tho panel shall be by means of 
confinement of the masonry by at feast 1 inch (25 mm) into and between the flanges of a steel 
channel. Tho spaoo between the end of tho panel and the web of tho channel sha!! be filled with 

Final Express Terms 
Title 24, Part 2, Volumes 1 & 2 - Structural 
OSHPD 04/15 - 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

11/13/15 
112of176 



resl/iEmt material. The use of equfvalent oonfigr1ration in other steel seotfon or ln masonry or 
oonorete Js aooeptahle: · 

NOTATION: 
Authority: Health and Safety Code Section 130005(g) & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(g) 

NOTATION: 

CHAPTER22 
STEEL 

Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275 and 129850 

CHAPTER22A 
STEEL 

SECTION 2201A 
GENERAL 

2201A.1 Scope. The provisions of this chapter govern the quality, design, fabrication and erection of 
steel construction. 

2201 A.1.1 Application. The scope of application of Chapter 22A is as follows: 
1. 

2. Structures regulated by the Office of Statewide Health Planning and Development (OSHPD), 
which include those applications listed in Section 1.10.2, and 1.10.4. These applications include 
hospitals, skilled nursing facilities, intermediate care facilities and correctional treatment 
centers. 

Exception: [OSHPD 2] Single-story Type V skilled nursing or intermediate care facilities 
utilizing wood-frame or light-steel~frame construction as defined in Health and Safety Code 
Section 129725, which shall comply with Chapter 22 and any applicable amendments therein. 

2201A.1.2 Identification of amendments. OSHPD adopt this chapter and all amendments. 

Exception: Amendments adopted by only one agency appear in this chapter preceded with 
the appropriate acronym of the adopting agency, as follows: 

1. 
2. Office of Statewide Health Planning and Development: 

[OSHPD 1]- For applications listed in Section 1.10.1. 
[OSHPD 4] - For applications listed in Section 1. 10.4. 
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SECTION 2204A 
CONNECTIONS 

2204A.1 Welding. The details of design, workmanship and technique for welding and qualification of 
welding personnel shall be in accordance with the specifications listed in Sections 2205A, 2206A, 
2207 A, 2208A, 2210A and 2211A. For Special inspection of welding, see Section 1705A.2. 

2204A.4 2204A.2.2 Column base plate. When shear and I or tensile forces are intended to be 
transferred between column base plates and anchor bolts, provision shall be made in the design 
to eliminate the effects of oversized holes permitted in base plates by A/SC 360 by use of shear 
lugs and I or welded shear transfer plates or other means acceptable to the enforcement agency, · 
when the oversized holes are larger than the anchor bolt by more than 118 inch (3.2 mm). When 
welded shear transfer plates and shear lugs or other means acceptable to the enforcement 
agency are not used, the anchor bolts shall be checked for the induced bending stresses in 
combination with the shear stresses. · 

SECTION 2205A 
STRUCTURAL STEEL 

2205A.1 General. The design, fabrication and erection of structural steel elements in buildings, 
structures and portions thereof shall be in accordance with AISC 360. 

Exceptions: COSHPD 1 & 41 
1) For members designed on the basis of tension. the slenderness ratio (Ur) shall not 

exceed 300. except for design of hangers and bracing in accordance with NFPA 13 and 
for rod hangers in tension. 

2) For members designed on the basis of compression. the slenderness ratio (KUrJ shall not 
exceed 200. except for design of hangers and bracing in accordance with NFPA 13. 

2205A.2 Seismic Design. Where required, the seismic design, fabrication and erection of buildings, 
structures and portions thereof shall be in accordance with Section 2205A.2.1 or 2205A.2.2. 

2205A.2.1 Structural steel seismic force~resisting system. The design, detailing, 
fabrication and erection of structural steel seismic force-resisting systems shall be in 
accordance with the provisions of Section 2205A.2.1.1 or 2205A.2.1.2, as applicable. 

2205A.2.1.1 Seismic Design Category B or C. Not permitted by OSHPD: Structures 
assigned to seismic Design Category B or C shall be.of any con~trl:!ction per,mi,tted in Section 
2205. '.'Vhere a response modification coefficient, R, in accordance 1ilith ASClZ't, Table 12.2 1 
is used for the design. of structural steel structures ~ssigried to Seismic Design Category B or 
c, ttie structures shall be designed and detailed in accordance with the requirements of AISC 
Mh 

Exception: The response modification coefficient, R .• designated f.or "~t~e!.systems not 
specifically detailed for seismic resistance, excluding cantilever column systems" in ASCE 
7, Table 12.2 1 shall be permitted for systems designed and detailed in accordance with 
AISC 360, and need not be designed and detailed in aqisor.dance 11,iith.AISC 341. 

2205A.2.1.2 Seismic Design Category D, E or F. Structures assigned to Seismic Design 
Category D, E or F shall be designed and detailed in accordance with AISC 341., except as 
permitted in ASCE 7, Table 16.4 1. 

2205A.2.2 Structural steel elements. The design, detailing, fabrication and erection of structural 
steel elements in seismic force-resisting system other than those covered in Section 2205A.2. 1, 
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including struts, collectors, chords and foundation elements shall be in accordance with AISC 
341.:., 1Nhere either of follO\ving applies: · 

1. The stnicture is assigned tG seismic design catego~' D, E or F, e:iroept as permitted in 
ASCE 7, Table 15.4 1. 

2. A.response modification coefficient, R, greater than 3 in accordanse with ASCE 7, Table 
12.2 1; is used for the desi~n Qf structure assigned to seismic design category B or C. 

2205A.3 

2205A.4 MODIFICATIONS TO A/SC 341. [OSHPD 1 & 4] 

2205A.4.1 Glossary. Modify Glossary by adding the following: 

Inelastic Rotation: The permanent or plastic portion of the rotation angle between a beam and 
the column, or between a Link and the column of the Test Specimen, measured in radians. The 
Inelastic Rotation shall be computed based upon an analysis of the Test Specimen deformations. 
Sources of Inelastic Rotation include yielding of members and connectors, yielding of c,onnection 
elements and slip between members and connection elements. For beam-to-column moment 
connections in Special Moment Frames, the inelastic rotation is represented by the plastic chord 
rotation angle calculated as the plastic deflection of the beam or girder, at the center of its span 
divided by the distance between the center of the beam span and the centerline of the panel zone 
of the beam-column connection. For fink-to-column cohnections in Eccentrically Braced Frames, 
inelastic rotation shall be computed based upon the assumption that inelastic action is 
concentrated at a single point located at the intersection of the centerline of the link with the face 
of the column. 

2205A.4.2 Section E2. Replace Section E2. 6c Item # a by the following: 

(a) Use of IMF connections designed in accordance with ANSI/A/SC 358 shall be as 
modified in Section 2205A. 5.2. 

2205A.4.3 2205A.4.2 Section E3. Replace Section E3.6b Item 1 by the following: 

ill The connection shall be capable of sustaining an interstory drift angle of at least 0. 04 
radians and an inelastic rotation of 0.03 radians . 

. 2205A.4.4 2205A.4.3 Section_E3. Replace Section E3. 6c Item # a by the following: 

(a) Use of SMF connections designed in accordance with ANSI /A/SC 358 shall be as 
modified in Section 2205A. 5. 4:-

2205A.4.5 2206A.4.4 Section F2. Special Concentrically Braced Frames (SCBF) 
modifications 

Sb. Diagonal Braces, Add a new section as follows. 

(4) The use of rectangular or square HSS are not permitted for bracing members, 
unless filled solid with cement grout having a minimum compressive strength of 
3000 psi at 28 days. The effects of composite action in the filled composite brace 
shall be considered in the sectional properties of the system where it results in the 
more severe loading condition or detailing. 

2205A.4.6 220aA.4.aSection F3. Modify Section F3.6e Item 2 as follows: 

Exception is not permitted. 
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2205A.4.7 2205A.4.fi Section K2. Replace Section K2.3b'as follows: 

The size of the beam or Link used in the Test Specimen shall be within the following 
limits: 

1. At least one of the test beams or Links shall be no less than 100% of the depth of 
the prototype beam or Link. For the remaining specimens, the depth of the test · 
beam or Link shall be no less than 90 percent of the depth of the Prototype beam 
or Link. 

2. At least one of the test beams or Links shall be no less than 100% of the weight per 
foot of the prototype beam or Link. For the remaining specimens, the weight per 
foot of the test beam or Lin,k shall be no less than 75 percent of the weight per foot 
of the Prototype beam or Link. 

The size of the column used in the test specimen shall properly represent the inelastic 
action in the column, as per the requirements in Section K2.3a. In addition, the depth 
of the test column shall be no less than 90% of the depth of the prototype column. 

Extrapolation beyond the limitations stated in this section shall be permitted subject to 
peer review and approval by the enforcement agency. 

2205A.4.8 2205A.4.7 Section K2. Modify Section K2. 8 by the following: 

The test specimen must sustain the required interstory drift angle, or link rotation angle, 
and inelastic rotation for at least two complete loading cycles. 

2205A.5 MOD/FICA TIONS TO A/SC 358. [OSHPD 1 & 4] 
2205A.5.14. Design Requirements, 2.1 Special and Intermediate Moment Frame Connection 
Types, Table 2-1 Prequalified Moment Connections modifications 

The prequalified bolted moment connections are not permitted in buildings. 

Exceptions: 
.1. Erection bolts are permitted. 
2. The approved moment connection in accordance with A/SC 358Chapter10 as 

permitted by the exception to Section 2206A.2. 

2205A.5.2 Moment Connection - Chapter 11. The welded side plate steel moment connection 
shall be permitted provided: 

1. The beams shall consist of either rolled or built-up wide flange sections. 

2. The biaxial dual-strong axis and column minor axis configurations of the moment 
connection shall be considered as an alternative system. 

3. For SMF and IMF systems. U-shaped cover plates shall be used and the hinge-to-hinge 
span to beam depth. Lt/..d. shall be greater than or equal to 5. 

4. The width-to-thickness ratios for beam flanges shall not be less than 3. 

5. The spacing for lateral bracing of wide flange beams. L12• shall include the length of the 
side plate at beam ends. 

Final Express Terms 
Title 24, Part 2, Volumes 1 & 2 - Structural . 
OSHPD 04/15 - 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

11/13/15 
116of176 



6. The extension of the side plates beyond the face of the column shall be within the range 
of 0. 77 d to 1. Od. 

7. . The gap-to-side plate thickness ratio shall range from 2. 1 to 2. 3. 

SECTION 2206A 
COMPOSITE STRUCTURAL STEEL AND 

CONCRETE STRUCTURES 

2206A.1 General. Systems of structural steel elements acting compositely with reinforced concrete 
shall be designed in accordance with AISC 360 and ACI 318, excluding ACI 318Chapter14. 

2206A.2 Seismic Design. Where required, the seismic design, fabrication and erection· of composite 
steel and concrete systems shall be in accordance with the additional provisions of Section 2206A.2.1. 

2206A.2.1 Seismic requirements for composite structural steel and concrete construction. 
Where a response modification coefficient, R, in accordance with ASCE 7, Table 12.2-1 is used for the 

;;:.; design of systems of structural steel acting compositely with reinforced concrete·, the structures shall 
be designed and detailed in accordance with the requirements of AISC 341 and shall be considered 
as an alternative system. 

Exception: Steel and concrete composite special moment frame with the approved moment 
connectione in accordance with A/SC 358Chapter10 shall be permitted provided: 

1. Beams are provided with Reduced Beam Sections (RBS}, 
2. Col!:mms shall be Hollow Structural SoctioRs (HSS) and completely filled with structurat 
concrete ha·1lng l:IRit wefght Rot less than 110 poumJs per cubic foot (17 kNlm~). Concmte 
shal.' f:la·10 28 day compres&;','O stroRgth not Joss than 4, ()()()psi (28 MPa). 
2. J..Web extension to beam web two· sided fillet weld welds are sized to develop expected 
strength of the beam web and shall not be less than a !4 inch fillet weld, and 
4. Tl:ie f:lfgh strength bolt design shaH oonsklerintoractfon bofvlooR·s'hoaraRd tension as 
roql:lkrJd by AlSC 36(), and 
3 . .a,. The built-up box column wall thickness shall not be less than 1.25" and+ the HSS 
column wall thickness shall not be less than :% inch. 

SECTION 2207 A 
STEEL JOISTS 

2207 A.4 Steel joist drawings. Steel joist placement plans shall be provided to show the steel joist 
products as specified on the approved construction documents and are to be utilized for field 
installation in accordance with specific project requirements as stated in Section 2207 A.2. Steel joist 
placement plans shall include, at a minimum, the following: 

Steel joist placement plans do not r:eq1;1ire .the seal and signatur:e of the joist manufacturer's registered 
design professional. 

2207A.6 Joist Chord Bracing. The chords of all joists shall be laterally supported at all points where 
the chords change direction. 
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SECTION 2208A 
STEEL CABLE STRUCTURES 

2208A.1 General. The design, fabrication and erection including related connections, and protective 
coatings of steel cables for buildings shall be in accordance with ASCE 19. 

2208.2 Seismic requirements for steel cable. The deE?ign strength of steel cables shall be 
determined by the provisions of ASCE 19.· 8*sept as modifie:d by:tl:ri'ese provisions. 

1. A load factor of 1.1 shall be applied to the prestress force included in T3 and T4 as defined 
iR Sectien 3.12. 
2t.I R.. $~ction 3:2.1,. Item (o) shall·ber'eplaoed vJitA ·''.L5 Ta"· and .Item (d).. shall:b~ replaced· with 
~4.,!: 

SECTION 221 OA 
COLD-FORMED STEEL 

2210A.1 General. The design of cold-formed carbon and low alloy steel structural members shall be in 
accordance with AISI S100. The design of cold-formed stainless-steel structural members shall be in 
accordance with ASCE 8. Cold formed steel light-frame construction shall also comply with Section 
2211A. Where required, the seismic design of cold formed steel structures shall be in accordance with 
the additional provisions of Section 2210A.2. · 

2210A.1.1 St.eel decks. The design and construction of cold formed steel decks shall be in 
accordance with this section. 

221 OA.1.1.1 Noncomposite steel floor decks. Noncomposite steel floor decks shall be 
permitted to be designed and constructed in accordance with ANSl/SDl-NC1 .0. 

2210A.1.1.2 Steel roof deck. Steel roof decks shall be permitted to be designed and 
constructed in accordance with ANSl/SDl-RD1 .0. The base material thickness of steel deck 
shall not be less than 0.0359 inch (0.9 mm) (20 gage). 

221 OA.1.1.3 Composite slabs on steel decks. Composite slabs of concrete and steel deck 
shall be permitted to be designed and constructed in accordance with ANSl/SDl-C. 

2210A.2 Seismic requirements for cold-formed steel structures. Where a response modification 
coefficient, R, in accordance with ASCE 7, Table 12.2-1 is used for the design of cold-formed steel 
structures, the structures shall be designed and detailed in accordance with the requirements of AISI 
S100, and ASCE 8. , or, f.or celet formed steel special.bolted :moment fFames, AISI S110. 

SECTION 2211A 
COLD-FORMED STEEL LIGHT-FRAME 

CONSTRUCTION 

2211A.1 General. The design and installation of structural and nonstructural members utilized in cold
formed steel light-frame construction where the specified minimum base steel thickness is not greater 
than 0.1180 inches (2.997 mm) shall be in accordance with AISI S200 and Sections 2211A.2 through 
2211A.7, or AISI S220, as applicable. 

2211A.3 Truss design. Cold-formed steel trusses shall be designed in accordance with AISI S214, 
Sections 2211A.3.1 through 2211A.3.4 and accepted engineering practice. 
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Complete engineering analysis and truss design drawings shall accompany the construction 
documents submitted to the enforcement agency for approval. When load testing is required, the test 
report shall be submitted with the truss design drawings and engineering analysis to the enforcement 
agency. 

2211A.3.1 Truss design drawings. The truss design drawings shall conform to the requirements 
of Section 82.3 of AISI S214 and shall be provided with the shipment of trusses delivered to the 
job site. The truss design drawings shall include the details of permanent individual truss member 
restrainUbracing in accordance with Section B 6(a) or B 6(0) of AISI S214 where these methods 
are utilized to provide restrainUbracing. 

2211A.3.2 Deferred submittals. AISI S214 Section B4.2 sl'.\all be::a~tet®) Not permitted by 
OSHPD. 

2211A.4 Structural wall stud design. Structural wall studs shall be designed in accordance with 
either AISI S211 or AISI S100. 

'l- Cold formed steel stud foundation plates or sills shall be bolted or fastened to the foundation or 
" foundation wall in accordance with Section 2304.3.4, Item 2. 

2211A.6 Lateral design. Light-frame shear walls, diagonal strap bracing that is part of a structural 
wall and diaphragms used to resist wind, seismic and other in-plane lateral loads shall be designed in 
accordance with AISI S213. 

Shear wall assemblies in accordance with fJeF Section C2.2.3 of A/SI S213 are not permitted within the 
seismic force-resisting system of buildings. 

2211A.7 Prescriptive framing. Not permitted by OSHPD. Detached one and two family dv.'-O!Hngs 
and townJ:Jol:l-8os, lee;s than or equal to three stor.ios. a.Po•1&·gtaEif.B':pltme(sA'SWb~rperrnlt.f:ed to' be 
constructed in aoo~rdance:With:Al:SI ·'8230: Sti9jeGt to.t~e'lim1tdt!6ri$':thereW1: 

SECTION 2213A 
TESTING AND FIELD VER/FICA TION 

2213A.1 Tests of High-strength Bolts, Nuts and Washers. High-strength bolts, nuts and washers 
shall be sampled and tested by an approved independent testing laboratory for conformance with the 
requirements of applicable ASTM standards. · 

[OSHPD 1 & 4] A minimum of 3-samples per lot, as defined in the ASTM standards for bolts [&not 
nuts and washers], shall be tested for tensile properties in accordance with ASTM F606, but need not 
exceed 3-samp/es per 400-bolts. 

2213A.2 Tests of End-welded Studs. End-welded studs shall be tested in accordance with fJeF the 
requirements of the AWS D1.1, Sections 7. 7 and 7.8. 

NOTATION: 
Authority: Health and Safety Code Section 130005(9) & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(9) 
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CHAPTER23 
WOOD 

SECTION 2301 
GENERAL 

2301.1 Scope. The provisions of this chapter shall govern the materials, design, construction and 
quality of wood members and their fasteners. 

2301.1.1 A;lication. [OSHPD 1, 2 & 4] The scope of application of Chapter 23 is as follows: 
1. 1. 
2: Applications fisted in Section 1. 10, regulated by the Office of Statewide Health Planning and 

Development (OSHPDr These applications include hospitals, skilled nursing facilities, 
intermediate care facilities and correctional treatment centers. 
Exception: For applications listed in Section 1.10.3 (Licensed Clinics), the provisions of 
this chapter without OSHPD amendments identified in accordance with Section 2301.1.2 
shall apply. 

2301.1.2 Identification of amendments. [OSHPD 1, 2 & 4] Office of Statewide Health Planning 
and Development amendments appear in this chapter preceded with the appropriate acronym, as 
follows: 

1. 

2. Office of Statewide Health Planning and Development: 
[OSHPD 1] - For applications listed in Section 1.10.1. 
[OSHPD 2]- For applications listed in Section 1.10.2. 
[OSHPD 4} - For applications listed in Section 1. 10.4. 

2301.1.3 Reference to other chapters. 
2301.1.3.1[OSHPD1 & 4] Where reference within this chapter is made to sections in 
Chapters 16, 17, 18, 19, 21,. and 22., and 34, the provisions in Chapters 16A, 17A, 18A, 19A, 
21 A, and 22A, and 34A respectively shall apply instead. 

2301.1.3.2 (Reserved for DSA). 

2301.1.4 Prohibition. COSHPD 1, 2 & 41 The following design 
methods. systems, and materials are not permitted by OSHPD: 

1. Straight-sheathed horizontal lumber diaphragms. are not permitted. 
2. Gypsum-based sheathing shear walls and port/and cement plaster shear waifs:. are not 

permlttod. 
3. Shear wall foundation anchor bolt washers shaN be provided in accordance with AP & PA 

SDPWS Seotion 4.3.6.4.3. Tf:le exception to AP & PA AWC SDPWS Section 4.3.6.4.3:. 
shall not app!y. 

4. Wood structural panel shear walls and diaphragms using staples as fasteners"' aro not 
permitted. 

5. Unblocked shear walls. are not permitted. 
6. Any wood structural panel sheathing used for diaphragms and shear walls,. that are part of 

the seismic force-resisting system .. shall be not applied directly to framing members. 
7. Single and double diagonally sheathed lumber walls shall not be used to resist seismic 

forces. 
8. Log structures in accordance with ICC 400. are not 

permitted by OSH.PD. 
9. Cross-laminated timber used as part of the seismic force resisting system. unless approved 

as an alternative system in accordance with Section 104. 11. 
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2301.2 General design requirements. The design of structural elements or systems, constructed 
partially ·or wholly of wood or wood-based products, shall be in accordance with one of the following 
methods: 

5. The design and construction of log structures shall be in accordance with the provisions of 
1CC400. 

. EXGeption: [OSHPD 1, 2, & 4] Log stP.Jotures are not 
perFRittod 13y OSl=IPD. 

SECTION 2302 
DEFINITIONS 

2302.1 Definitions. The following terms are defined in Chapter 2: 

~·;. NATURALLY DURABLE WOOD. 
,, Decay resistant. 

Termite resistant. 

SECTION 2303 
MINIMUM STANDARDS AND QUALITY 

2303.1 General. Structural sawn lumber; end-jointed lumber; prefabricated wood I-joists; structural 
glued-laminated timber; wood structural panels, fiberboard sheathing (when used structurally); 
hardboard siding (when used structurally}; particleboard; preservative-treated wood; structural log 
members; structural composite lumber; round timber poles and piles; fire-retardant-treated wood; 
hardwood plywood; wood trusses; joist hangers; nails; and staples shall conform to the applicable 
provisions of this section. 

2303.1.3 Structural glued-laminated timber. Glued-laminated timbers shall be manufactured 
and identified as required in ANSl/APAA190.1 and ASTM D 3737. 

2303.1.3.1 Additional requirements. [OSHPD 1, 2 and 4] The construction documents shall 
indicate the following: 

1. Orf or wet service conditions. 
2. Laminating combinations and stress requirements. 
3. Species group. 
4. Preservative material and retention, when preservative treatment is required. 
5. Provisions for protection during shipping and field handling, such as sealing and 

wrapping in accordance with A/TC 111. · 
When mechanical reinforcement such as radial tension reinforcement is required, such 
reinforcement shall comply with A/TC 404 and shall be detailed accordingly in the construction 
documents. Construction documents shall specify that the moisture content of laminations at 
the time of manufacture shall not exceed 12% for drf conditions of use. 
The design of fasteners and connections shall comply with A/TC 117, Section I, Item 6 
(Connection Design), and NOS Appendix E. 
Refer to SeetkJn 1705A. ti 4 for spee.iaf fnspeetfen requirements during fal3rioatfen of strooturat 
glued laminated timl3ers. 

2303.1.4 Structural glued cross-laminated timber. Cross-laminated timbers shall be 
manufactured and identified as required in ANSI/APA PRG 320. 

2303.1.4.1 Additional requirements. lOSHPD 1. 2 and 41 Requirements in Section 
2303.1.3.1 shall apply to glued cross-laminated timber. · 
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2303.4.1.4.1 truss design drawings. Where required by the registered design 
professional, the building official, or the statutes of the jurisdiction in which the project is to 
be constructed, each individual truss design drawing shall bear the seal and signature of 
the truss designer. 

Exceptions: 
1. Where a cover sheet and truss index sheet are combined into a single sheet and 

attached to the set of truss design drawings, the single cover/truss index sheet is 
the only document required to be signed and sealed by the truss designer. 

2. When a cover sheet and a truss index sheet are separately provided and attached 
to the set of truss design drawings, the cover sheet and the truss index sheet are 
the only documents required to be signed and sealed by the truss designer. 

3. [OSHPD 1, 2, and 4] Exceptions 1 and 2 are not permitted by OSHPD. 

2303.4.2 Truss placement diagram. The truss manufacturer shall provide a truss placement 
diagram that identifies the proposed location for each individually designated truss and references 
the corresponding truss design drawing. The truss placement diagram shall be provided as part of 
the truss submittal package, and with the shipment of trusses delivered to the job site. Truss 
placement diagrams that serve only as a guide for installation and do not deviate from the permit 
submittal drawings shall not be required to bear the seal or signature of the truss designer. 

2303.4.3 Truss submittal package. The truss submittal package provided by the truss 
manufacturer shall consist of each individual truss design drawing, the truss placement diagram, 
the permanent individual truss member restraint/bracing method and details and any other 
structural details germane to the trusses; as applicable, the cover/truss index s.heet. 

2303.4.3.1 Additional Requirements. [OSHPD 1, 2, and 4} In addition to Sections 2303.4.1 
and 2303.4.2, the following requirements apply: 

1. Construction Documents. The construction documents prepared by the registered 
engineer or licensed architect for the project shall indicate all requirements for the truss 
design, including: · 
1. 1 Deflection criteria. 
1.2 Connection details to structural and non-structural elements (e.g. non-bearing 
partitions). . 

2. Requirements for Approval. The truss design drawings and engineering analysis shall 
be provided to the enforcement agency and approved prior to truss fabrication, in 
accordance with the California Administrative Code. Alterations to the approved truss 
design drawings or manufactured trusses are subject to the approval of the enforcement 
agency. 

-3. SpeG.'al iRspeetion duriRg truss maRufaeture. Refer to Section 1705A. 5. 5 for speofal 
inspection requlrements dur.ing the manufacture of open v;eb trusses 

2303.4.4 Anchorage. The design for the transfer of loads and anchorage of each truss to the 
supporting structure is the responsibility of the registered design professional. 

2303.4.5 Alterations to trusses. Truss members and components shall not be cut, notched, 
drilled, spliced or otherwise altered in any way without written concurrence and approval of a 
registered design professional. Alterations resulting in the addition of loads to any member (e.g., 
HVAC equipment, piping, additional roofing or insulation, etc.) shall not be permitted without 
verification that the truss is capable of supporting such additional loading. 

2303.4.6 TPI 1 Specifications. In addition to Sections 2303.4.1 through 2303.4.5, the design, 
manufacture and quality assurance of metal-plate-connected wood trusses shall be in accordance 
with TPI 1. Job-site inspections shall be in compliance with Section 110.4, as applicable. 
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2303.4.7 Truss quality assurance. Trusses not part of a manufacturing process in accordance 
with either Section 2303.4.6 or a standard listed in Chapter 35, which provides requirements for 
quality control done under the supervision of a third-party quality control agency, shall be 
manufactured in compliance with Sections 1704.2 and 1704.6, as applicable. 

SECTION 2304 
GENERAL CONSTRUCTION REQUIREMENTS 

2304.1 General. The provisions of this section apply to design methods specified in Section 2301.2. 

2304.2 Size of structural members. Computations to determine the required sizes of members shall 
be based on the net dimensions (actual sizes) and not nominal sizes. 

2304.3 Wall framing. The framing of exterior and interior walls shall be in accordance with the 
provisions specified in Section 2308 unless a specific design is furnished. 

·2304.3.1 Bottom plates. Studs shall have full bearing on a 2-inch-thick (actual 11
/2-inch, 38 mm) 

, '. or larger plate or sill having a width at least equal to the width of the studs. 

2304.3.2 Framing over openings. Headers, double joists, trusses or other approved assemblies 
that are of adequate size to transfer loads to ttie vertical members shall be provided over window 
and door openings in load-bearing walls and partitions. 

2304.3.3 Shrinkage. Wood walls and bearing partitions shall not sup.port more than two floors and 
a roof unless an analysis satisfactory to the building official shows that shrinkage of the wood 
framing will not have adverse effects on the structure or any plumbing, electrical or mechanical 
systems, or other equipment installed therein due to excessive shrinkage or differential 
movements caused by shrinkage. The analysis shall also show that the roof drainage system and 
the foregoing systems or equipment will not be adversely affected or, as an alternate, such 
systems shall be designed to accommodate the differential shrinkage or movements. 

2304.3.4 Additional requirements.· [OSHPD 1, 2, and 4} The following additional requirements 
apply: 

1. Engineering analysis shall be furnished that demonstrates compliance of wall framing 
elements and connections with Section 2301.2, Item 1or2. 

2. Construction documents shall include detailing of sill plate anchorage to supporting 
masonry or concrete for all exterior and interior bearing, non-bearing and shear walls. 
Unless specifically designed in accordance with item 1 above, sills under exterior walls, 
bearing walls and shear walls shall be bolted to masonry or concrete with 518" diameter by 
12 inch (16 mm by 305 mm) bolts spaced not more than four (4) feet (1219 mm) on center, 
with a minimum of two (2) bolts for each piece of sill plate. Anchor bolts shall have a 4 inch 
minimum and a 12inch maximum clearance to the end of thp sill plate, and 7 inch 
minimum embedment into concrete or masonry. 

Unless specifically designed in accordance with item 1 above, sill plates under non-bearing 
interior partitions on concrete floor slabs shall be anchored at not more than four (4) feet 
(1219 mm) on center to resist a minimum allowable stress shear of 100 pounds per linear 
foot (1.4 kN/m) acting either parallel or perpendicular to the wall. 

3. Construction documents shall include detailing and /imitations for notches and bored 
holes in wall studs, plates and sills. 

2304.4 Floor and roof framing. The framing of wood-joisted floors and wood framed roofs shall be in 
accordance with the provisions specified in Section 2308 unless a specific design is furnished. 
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2304.4.1 Additional requirements. [OSHPD 1, 2, and 41 The following additional requirements 
apply: 

1. Engineering analysis shall be furnished that demonstrates compliance of floor, root and 
ceiling framing elements and connections with Section 2301. 2, Items 1 or 2. 

2. Construction documents shall include detailing and limitations for notches and bored holes 
in floor and roof framing members. 

2304.6.1 Wood structural panel sheathing. 

Exception: [OSHPD 1 & 4} Wind pressure shal! be ca!cutated in accordance V'llth Section 
. 1609/t 

2304.1 O Connections and fasteners. 

2304.10.1 Fastener requirements. Connections for wood members shall be designed in 
accordance with the appropriate methodology in Section 2301.2. The number and size of 
fasteners connecting wood members shall not be less than that set forth in Table 2304.10.1. 

2304.10.1.1 2304.9.1.1 Additional requirements. [OSHPD 1, 2 and 4] Fasteners used for 
. the attachment of exterior wall coverings shall be of hot-dipped zinc-coated galvanized steel, 

mechanically deposited zinc-coated steel, stainless steel, silicon bronze or copper. The 
coating weights for hot-dipped zinc-coated fasteners shall be in accordance with ASTM A 153. 
The coating weights for mechanically deposited zinc coated fasteners sha!I be in accordance 
with ASTM B 695, Class 55 minimum. 

2304.12.1.2 Wood supported by exterior foundation walls. Wood framing members, including 
wood sheathing, that rest on exterior foundation walls and are less than 8 inches (203 mm) from 
exposed earth shall be of naturally durable or preservative-treated wood. 

Exception: [OSHPD 1, 2 and 4] At exterior walls where the earth is paved with an asphalt or 
concrete slab at least 18 inches (457 mm) wide and draining away from the building, the 
bottom of sills are permitted to be 6 inches (152 mm) above the top of such slab. Other 
equivalent means of termite and decay protection may be accepted by the enforcement 
agency. 

2304.12.1.4 Sleepers and sills. Sleepers and sills on a concrete or masonry slab that is in 
direct contact with earth shall be of naturally durable or preservative-treated wood. 

2304.12.1.4 2304.11.2.4.1 Additional Requirements. [OSHPD 1, 2.r. and 4] Stud walls or 
partitions at shower or toilet rooms with more than two fixtures, and stud walls adjacent to 
unroofed paved areas shall rest on a concrete curb extending at least 6 inches (152 mm) 
above finished floor or pavement level. 

SECTION 2305 
GENERAL DESIGN REQUIREMENTS FOR LATERAL-FORCE-RESISTING SYSTEMS 

2305.1.1 Openings in shear panels. Openings in shear panels that materially affect their 
strength shall be detailed on the plans, and shall have their edges adequately reinforced to 
transfer all shearing stresses. 

2305.1.2 Additional Re.uirements. See Section 2301. 1. 4 for modifications to A WC SDPWS. 
, i i ! 11 fll. [OSHPD 1, 2 and 4] The followlng Hmltatfons sha!! app!y: 
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1. Straight s/:Jeathed horizoRtal !1:1mber diaphragms are Rot permitted. 
2. GypsUffl based s/:Jeath.irlg s/:Jear walls and port.laRd eement plaster shear v1al!s are not 

permitted. 
3. Shear v1a!! foHRdation anohor bolt •11as/:Jers shaH be provided iR aeeordanee with AF & PA 

SDPV'/S Seotion 4.3.6.4.3. The oxoeptfoR to AF & PA SDPSWS Seetion 4.3.6.4.3 sha.'lnot 
~ 

4. Wood str1:1ottJral pano! shear waifs and diaphragms using staples as fasteners are Rot 
permitted. 

5. lJ.Rbloeked shear v1al!s are Rot perrnlttod. 
6. Any 1tlood struotural paRe! s/:Jeath,irlg tJSed for dlaphragms and shear v1al!s that are part of 

the seismlo foroe reslstiRg system sha!l be app!led direet.1y to fram.irlg members. 
7. SfRgJe and double diagoRally sheathed lumeer waifs sha# Rot be used to resist se$mie 

feFGe& 

. 2305.2 Diaphragm deflection. 

EXGeptioR: [OSHPD' 1, 2 & 4] Seotion 2305.2 is not perrnlttod by OSHPD. 
·:,;,~ 

2305~3 Shear wall deflection 

EXGeption: {-OSHPD 1, 2 & 4] Seotion 2305.3 is not permitted by OSHPD. 

SECTION 2306 
ALLOWABLE STRESS DESIGN 

2306.1 Allowable stress design. The structural analysis and construction of wood elements in 
structures using allowable stress design shall be in accordance with the following applicable 
standards: 

2306.2 Wood-frame diaphragms. Wood-frame diaphragms shall be designed and constructed in 
accordance with AWC SDPWS. Where panels are fastened to framing members with staples, 
requirements an·d limitations of AWC SDPWS shall be met and the allowable shear values set forth in 
Table 2306.2(1) or 2306.2(2) shall be permitted. The allowable shear values in Tables 2306.2(1) and 
2306.2(2) are permitted to be increased 40 percent for wind design. 

EXGeption: {OSHPD 1, 2 & 4] Wood ~truotural panel diaphragms tJS.i.ng staples as fastene,cs are 
not permitted ey OSHPD. 

2306.3 Wood-frame shear walls. 2306.3 Wood-frame shear walls. Wood-frame shear walls shall be 
designed and constructed in accordanc~ with AWC SDPWS. Where panels are fastened to framing 
members with staples, requirements and limitations of AWC SDPWS shall be met and the allowable 
shear values set forth in Table 2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. The allowable 
shear values in Tables 2306.3(1) and 2306.3(2) are permitted to be increased 40 percent for wind 
design. Panels complying with ANSI/APA PRP-210 shall be permitted to use design values for 
Plywood Siding in the AWC SDPWS. 

EXGeption: [OSHPD 1, 2 & 4] Wood struoturaf panel shear 111alls uslRg staples as fasteners are 
not permitted by OSH.PD. 
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SECTION 2308 
CONVENTIONAL LIGHT-FRAME CONSTRUCTION 

2308.2.7 -& Additional requirements [OSHPD 2] The use of conventional light-frame construction 
provisions in this section is permitted, subject to the following conditions: 

i. M. The design and construction shall also comply with Section 2304 and Section 2305. 
2. -8.-2.- In conjunction with the use of provisions in Section 2308.6 2308.3 (Braoed !.t'la!! Lines 

Wall Bracing), engineering analysis shall be furnished that demonstrates compliance of 
lateral-force-resisting systems with Section 2305. 

3. ~ In addition to the use of provisions in Section 2308.4 ~ (Floor framing Jeists), 
engineering analysis shall be furnished that demonstrates compliance of floor framing 
elements and connections with Section 2301.2, Item 1or2. 

4. -&4..- In addition to the use of provisions in Section 2308.5 2308.9 (Wall construction 
Pram!ng), engineering analysis shall be furnished that demonstrates compliance of wall 
framing elements and connections with Section 2301.2, Item 1or2. 

5. -&&.. In addition to the use of provisions in Section 2308. 7 2308.10 (Roof and Ceiling 
Framing), engineering analysis shall be furnished demonstrating compliance of roof and 
ceiling framing elements and connections with Section 2301.2, Item 1 or 2. 

SECTION 2309 
WOOD FRAME CONSTRUCTION MANUAL 

2309.1 Wood Frame Construction Manual. Structural design in accordance with AWC WFCM shall 
be permitted for buildings assigned to Risk Category I or II subject to the limitations of Section 1.1.3 of 
the AWC WFCM and the load assumption contained therein. Structural elements beyond these 
limitations shall be designed in accordance with accepted engineering practice. 

2309.1.1 Additional requirements COSHPD 21 The use of the AWC WFCM is permitted provided 
the design and construction a/so complvwith Sections 2304. 2305, and 2301.2. Item 1or2 and 
engineering analysis is furnished demonstrating compliance. 

NOTATION: 
Authority: Health and Safety Code Section 130005(9} & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(9) 

CHAPTER24 
GLASS AND GLAZING 

SECTION 2401 
GENERAL 

2401.1 Scope. The provisions of this chapter shall govern the materials, design, construction and 
quality of glass, light- transmitting ceramic and light-transmitting plastic panels for exterior and interior 
use in both vertical and sloped applications in buildings and structures. · 

SECTION 2403 
GENERAL REQUIREMENTS FOR GLASS 

2403.1 Identification. Each pane shall bear the manufacturer's mark designating the type and 
thickness of the glass or glazing material. The identification shall not be omitted unless approved and 
an affidavit is furnished by the glazing contractor certifying that each light is glazed in accordance with 
approved construction documents that comply with the provisions of this chapter. Safety glazing shall 
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be identified in accordance with Section 2406.2. 

2403.2 Glass supports. Where one or more sides of any pane of glass are not firmly supported, or 
are subjected to unusual load conditions, detailed construction documents, detailed shop drawings 
and analysis or test data ensuring safe performance for the specific installation shall be prepared by a 
registered design professional. 

2403.2.1 Additional Requirements. [OSHPD 1 and 4] In addition to the requirements of Section 
2403.2, glass supports shall comply with the following: 

1. The construction documents and analysis or test data required per Section 2403.2 shall be 
.submitted to the enforcement agency for approval. 

2. Glass firmly supported on all four edges shall be glazed with minimum laps and edge 
clearances set forth in Ta.ble 2403.2.1. 

. ' 
I~. 

TABLE 2403.2.1 
MINIMUM GLAZING REQUIREMENTS 

Fixed Windows and Ooenable Windows Other Than Horizontal Sidina 
GLASS AREA UPT06 6T014 14 T032 32T050 

SQ.FT. SQ.FT. SQ.FT. SQ. FT. 

x 0.0929 for m2
, x 25.4 for mm 

1.Minimum Frame Lap 114" 114" 5116' 318' 
2.Minimum Glass Edge 118' 1'~ 118' 1'~ 3116'1 114" 

Clearance 
3. Continuous Glazing Required Rabbet and Glass 

Retainer 
4. Resilient Setting 

Materiat4 Not Required Required 

Slidina Doors and Horizontal Slidina Windows 
GLASS AREA UPTO 14 14 T032 32 TOSO 

SQ.FT. SQ.FT. SQ.FT. 
x 0. 0929 form", x 2(5.4 for mm 

5. Minimum Glass Frame Lap 114" 5116' 318' 
6.Minimum Glass Edge Clearance 11812 3116' 114" 
7. Continuous Glazing Rabbet and Required 

Gla$s Retainer above Required 
third starv 

OVER50 
SQ.FT. 

112' 
114!'' 

OVER50 
SQ. FT. 

112' 
114!' 

B. Resilient Setting Materiar Not Reauired Reauired 
J Glass edge clearance m fixed openmgs shall not be less than reqwred to provide for wmd and 
earthquake drift. 

2 Glass edge clearance at all sides of pane shall be a minimum of 3116 inch ( 4. 8 mm) where height 
of glass exceeds 3 feet (914 mm). · 

3 Glass retainers such as metal, wood or vinyl face stops, glazing beads, gaskets, glazing clips and 
glazing channels shall be of sufficient strength and fixation to serve this purpose. 

4 Resilient setting material shall include preformed rubber or vinyl plastic gaskets or other materials 
which are proved to the satisfaction of the building official to remain resilient. 

SECTION 2410 [OSHPD 1 & 4] 
STRUCTURAL SEALANT GLAZING (SSG) 
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2410.1 General. The requirements of this section address the use of Structural Sealant Glazing 
(SSG). These requirements shall not be used for butt joint glazing, point supported glass, and 
glass fins. 

Design, construction, testing, and inspection shall satisfy the requirements of this code except as 
modified in Sections 2410.1.1through2410.1.4. 

2410.1.1 Design. Design of Structural Sealant Glazing (SSG) shall satisfy the following 
requirements: 

1. SSG shall be weather tight and serviceable, as defined in AAMA 501.4, under design 
story drifts associated with the Design Earthquake and no glass fallout shall occur at 
the drifts determined by ASCE 7 Section 13.5.9. 

2. The sealant utilized in the insulated glass units used in SSG shall be designed in 
accordance with ASTM C 1249. The insulated glass unit design shall be in 
accordance with ASTM C 1249 Section 6. 7.2. 

3. Allowable stress for SSG shall not exceed 20 psi and shall have a minimum factor of 
safety of 5 in accordance with ASTM C 1401. 

4. Design methodology shall address seismic movement in accordance with ASTM C 
1401 Section 30.3.4. 

5. SSG systems shall be supported for self-weight and lateral loading at each floor level 
of the building. 

6. Unitized SSG framing shall' be anchored to the building floor bearing plate by screws 
or bolts and shall not rely upon gravity or frictional forces for attachment. 

7. Framing shall satisfy the out-of-plane deflection requirements of this code. 

2410.1.2 Testing and Inspection. Testing and inspection of Structural Sealant Glazing (SSG) 
shall satisfy the following requirements: 

a. The seismic drift capability of structural sealant glazing shall be determined by tests in 
accordance with AAMA 501.6, AAMA 501.4 and ASCE 7 Section 13.5.9.2. 

b. The applicability of the specific AAMA 501. 6 and AAMA 501. 4 testing shall be subject 
to approval by the building official. 

c. The panel test specimens used in the AAMA 501.6 and AAMA 501.4 testing shall 
include all glass types (annealed, heat strengthened, laminated, tempered) and 
insulated glass units that comprise more than 5% of the total glass curtain wall area 
used in the building. 

d. AAMA 501.4 test specimen shall include the same materials, sections, connections, 
and attachment details to the test apparatus as used in the building. 

e. Serviceability tests of SSG test specimen shall be performed in accordance with 
AAMA 501.4 after seismic displacement tests to the design story drift. 

f. The window wall system using structural sealant by different manufacturer/product 
category shall be qualified in accordance with AAMA 501.6 and AAMA 501.4 testing 
for the seismic drift required. Analysis as an alternative to testing is not acceptable for 
the purposes of satisfying the seismic drift requirements of the SSG system. 
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g. Where unitized SSG is used with horizontal stack joints at each floor level and split 
vertical mullions that can move independently, only a story height single unit need to 
be tested under AAMA 501.6. Where continuous horizontal bands of SSG are used in 
the building, either two .or four sided, the aspect ratio (height-to-length) of the test 
specimen shall be less than 1.0, contain not Jess than two interior vertical joints and all 
joints (vertical in.the case of two sided), including the perimeter of the glass, shall be 
glazed with SSG. 

h. Where SSG continues around corners, the AAMA 501.4 test specimen shall include 
one corner panel to verify the kinematics of the corner condition under seismic drift. 

b Quality assurance and inspection requirements shall include formalized post
installation tests using the Point Load Testing procedure in accordance with ASTM C 
1392. The Point Load Tests shall be done after the initial installation. , then once 
e'lery year for 3 years, not less than one test per ol-0vation eaoh tfmo. 

j. Where the SSG is field assembled, hand pull tab tests in accordance with ASTM 
C1401 Section X2.1, one test every 100 linear feet, but not less than one test for each 
building elevation view shall be required. 

Existing AAMA 501.4 and 501.6 test results satisfying the requirements of this section shall be 
permitted, in lieu of project specific tests, when approved by the building official. 

2410.1.3 Monitoring. Short and Long term periodic performance monitoring shall be provided 
in accordance with ASTM C 1401, C 1392, and C 1394. Inspection frequencies recommended 
in ASTM C 1392 Section 5.1 shall be followed. 

A'fter every signitioant so!smlo e•10nt, where tho groood shaking aooe!mation at the site 
EH<ceeds 0. 3g, or tho aooo!eration at any monitored bEJf!ding level (.if any) EH<ooeds 0. 8g, as · 
measured by the soismlo monitoring system Jn tho buNding, tho owner shall retain a structural 
engineer te make an inspection of the SSG system. Tho inspection shaH i-nolude •1!ewing tho 
performance of the panel,· structura! sealant, glass, reviewing tho strong motion records, and a 
•1fsua! EH<amination of tho O'l-OFaN performance for deterioration, offset or physfoal damage. A 
report for oaoh inspection, inoll:Jdi-ng oono!Ysfons on tho contf-nuing adequacy of the SSG 
system, shall be. submitted te the onforooment agonoy. 

2410.1.4 Construction Documents. Complete design of the SSG system for gravity, wind, 
and seismic forces shall be subject to review by the enforcement agency. Construction 
documents shall show structural details of glass and curtain wall system including: 

1. A design narrative explaining how the SSG is supported by the building and the 
mechanism used to accommodate seismic racking. 

· 2. Type of SSG and whether field or shop built. 
3. The means of supporting the glass during structural sealant curing time.shall be shown in 

the construction documents. 
4. Typical curtain wall panel elevation, plan view, and sections. 
5. Details of building corner joint to verify how the comer vertical mullion will move to 

accommodate the seismic drift. 
6. Joints between panel and floors at top and bottom. 
7. Joint between panels - including vertical & horizontal stack joints at intermediate and 

edge mullion. 
8. Member sizes for curtain wall panels. 
9. Glass pane sizes, thickness and type of glass. 
10. Contact width and thickness of structural sealant and sealant materials for shop and field 

installation/re-glazing. 
11. Glass to aluminum joints (including primers, if any). 
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12. Maximum roof/floor dead and live load deflection of the roof/floor framing members 
supporting the exterior curtain wall system. · 

13. Required seismic separation or gap distance between the structural sealant glazing 
curtain wall and other adjacent cladding units. 

14. Mitigation of galvanic reactions between the roof/floor slab anchors, stee( screw 
connections of aluminum sections and the aluminum anchorage components, if any. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 

CHAPTER25 
GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

SECTION 2501 
GENERAL 

2501.1 Scope. Provisions of this chapter shall govern the materials, design, construction and quality 
of gypsum board, gypsum panel products, lath, gypsum plaster,~ cement plaster and reinforced 
gypsum concrete. 

2501.1.1 ~Additional Requirements. [OSHPD 1 and 4] Details of attachment for wall and 
ceiling coverings which are not provided for in this code these reglJ!ations shall be detailed in the 
approved construction documents. 

SECTION 2503 
INSPECTION 

2503.1 Inspection. Lath, gypsum board and gypsum panel products shall be inspected in accordance 
with Section 110.3.5. 

2503.2 Additional requirements for inspection and testing. [OSHPD 1 and 4] 

1. Lath,. am:/ gypsum board and gypsum panel products shall be inspected in accordance with 
Chapter 17 A and the California Administrative Code. 

2. No lath,, gypsum board and gypsum panel products or gypswm v.tallboard or their attachments 
shall be covered or finished until it has been inspected and approved by the inspector of record 
and/or special inspector. 

3. The enforcement agency may require tests in accordance with Table 2506.2 to determine 
compliance with the provisions of this code. these regulations. 

4. The testing of gypsum board and gypsum panel and gypswm products shall conform with 
standards listed in Table 2506.2. 

SECTION 2504 
VERTICAL AND HORIZONTAL ASSEMBLIES 

2504.1 Scope. The following requirements shall be met where construction involves gypsum board, 
gypsum panel products or lath and plaster in vertical and horizontal assemblies. 
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2504.2 Additional Requirements. [OSHPD 1and4] In addition to the requirements of this section, 
the horizontal and vertical assemblies of .plaster,_ eF gypsum board or gypsum panel products shall be 
designed to resist the loads specified in this code. F-0r slJSf)ended aoo1:1stloa.' oell!flg systems, see 
Seotlon 2506. For gypsum ooostruot,ifm, see Seotloo 2508. 

2504.2.1 Wood Furring Strips. Wood furring strips for ceilings fastened to floor or ceiling joist 
shall be nailed at each bearing with two common wire nails, one of which shall be a slant nail and 
the other a face nail, or by one nail having spirally grooved or annular grooved shanks approved 
by the enforcement agency for this purpose. All stripping nails' shall penetrate not less than 1 314 
inches (44.5 mm) into the member receiving the point. Holes in stripping at joints shall be 
subdrilled to prevent splitting. 

Where common wire nails are used to support horizontal wood stripping for plaster ceilings, such 
stripping shall be wire tied to the joists 4 feet (1219 mm) on center with two strands of No. 18 
W&M gage galvanized annealed wire to an Bd common wire nail driven into each side of the joist 
2 inches (51 mm) above the bottom of the joist or to each end of a 16d common wire nail driven 
horizontally through the joist 2 inches (51 mm) above the bottom of the joist, and the ends of the 
'l'{ire secured together with three twists of the wire. 

SECTION 2505 
SHEAR WALL CONSTRUCTION 

2505.3[OSHPD1and4] Section 2505.1and2505.2 are not permitted. by OSN-PD. 

SECTION 2507 
LATHING AND PLASTERING , 

2507 .1 General. Lathing and plastering materials and accessories shall be marked by the 
manufacturer's designation to indicate compliance with the appropriate standards referenced in this 
section .and stored in such a manner to protect them from the weather. 

2507.2 Standards. Lathing and plastering materials shall conform to the standards listed in Table 
2507.2 and Chapter 35 and, where required. for fire protection, shall also conform to the provisions of 
Chapter 7. 

2507.3 Lath attachment to horizontal wood supports. [OSHPD 1 and 4] Where interior or exterior 
lath is attached to horizontal wood supports, either of the following attachments shall b-e used in 
addition to the methods of attachment described in referenced standards listed in Table 2507.2. 

1. Secure lath to alternate supports with ties consisting of a double strand of No. 18 W & M gage 
galvaniied annealed wire at one edge of each sheet of lath. Wire ties shall be installed not less 
than 3 inches (76 mm) back.from the edge of each sheet and shall be looped around stripping, 
or attached to an 8d common wire nail driven into each side of the joist 2 inches (51 mm) 
above the bottom of the joist or to each end of a 16d common wire nail driven horizontally 
through the joist 2 inches (51 mm) above the bottom of the joist and the ends of the wire 
secured together with three twists of the wire. 

2. Secure lath to each support with 112-inch-wide (12. 7 mm), 1 112-inch-long (38mm) No. 9 W & M 
gage, ring shank, hook staple placed around a 1 Od common nail laid flat under the surface of 
the lath not more than 3 inches (76 mm) from edge of each sheet. Such staples may be placed 
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over ribs of 318-inch (9.5 mm) rib lath or over back wire of welded wire fabric or other approved 
lath, omitting the 10d nails.· 

2508.1 General. 

SECTION 2508 
GYPSUM CONSTRUCTION 

2508.5.6 Diaphragm ceiling connection to partitions. [OSHPD 1 and 4] Gypsum board shall 
not be used in diaphragm ceilings to resist lateral forces imposed by partitions. Connection of 
diaphragm ceiling to the vertical lateral force resisting elements shall be designed and detailed to 
transfer lateral forces. 

SECTION 2514 
REINFORCED GYPSUM CONCRETE 

2514.1 General. Reinforced gypsum concrete shall comply with the requirements of ASTM C 317 and 
ASTM C 956. . 

Exception: [OSHPD 1 and 4] Reinforced gypsum concrete 
shall be considered as an alternative system. 

NOTATION: 
Authorify: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850, and 129790 
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CHAPTER34 

RESERVED 

Action taken during the 2012 Code Development Process removed Chapter 34, Existing Structures, 
from the !BC. The provisions of this chapter are contained in the International Existing Building Code. 
See Section 101.4.7. 

CHAPTER34A 
EXISTING STRUCTURES 

SECTION 3401 A 
GENERAL 

3401 A.1 Scope. The provisions of this chapter shall control the alteration, repair, addition, and 
change of occupancy of existing structures for applications listed in Sections 1. 10. 1 [OSHPD 1} 
and 1: 10.4 {OSHPD 4} regulated by the Office of Statewide Health Planning and Development 
(OSHPD). These applloations include hospitals, skilled nursing faoi!itfes, intermediate care 
facil-ftles, and correctional t.ceatment centers. Except.ion: [-OSHPD 2} Single srory Type I/ ski.'!ed 
nursing or intermediate care 'faci!ities uti/,VF/g wood fr:ame or Hght stee! frame construction as 
defined in Health and Safety Code Section 129725, w/:Jfoh shall comply Vlith Chapter 34 and any 
applicable amendments therein. 

F9F SFM and DSA-AC requirements for existing structures shall be enforced by the Office of Statewide 
Health Planning and Development (OSHPD),. re'far to Chapter 84. 

3401 A.1.1 Additions, alterations and repairs. The additions. alterations and repairs shall follow 
one of the three procedures listed below: 

1. Provisions in Sections 3403A. 3404A and 3405A: or 
2. Nonconforming buildings provisions in Section 3411A: or 
3. Performance based or prescriptive provisions in Section 3412A. 

Items 1 through 3 above shall not be applied in combihation with each other, except when 
explicitly permitted. 

The services/systems. utilities and means of egress shall satisfy requirements in Sections 3416A 
and 3417A. 

3401 A.2 Maintenance. Buildings and structures, and parts thereof, shall be maintained in a safe and 
sanitary condition. Devices or safeguards which are required by this code shall be maintained in 
conformance with the code edition under which they were installed. The owner or the owner's 
designated agent shall be responsible for the maintenance of buildings and structures. To determine 
compliance with this subsection, the building official shall have the authority to require a building or 
structure to be re-inspected. The requirements of this chapter shall not provide the basis for removal 
or abrogation of fire protection and safety systems and devices in existing structures. 

3401 A.3 Compliance. Alterations, repairs, additions and changes of occupancy to, or relocation of, 
existing buildings and structures shall comply with the provisions for alterations, repairs, additions and 
changes of oqcupancy or relocation, respectively, in the California Fire Code, California Mechanical 
Code, California Plumbing Code, and California Electrical Code. Where provisions of the other codes 
conflict with provisions of this chapter, the provisions of this chapter shall take precedence. 

3401 A.4 Building materials and systems. Building materials. equipment. and systems shall comply 
with the requirements of this section. 
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3401 A.4.1 Existing materials and equipment. Materials and equipment already in use in a 
building in compliance with requirements or approvals in effect at the time of their erection or 
installation shall be permitted to remain in use unless determined by the building official to be 
unsafe .peF in accordance with Section 116. 

3401A.4.2 New and replacement materials and equipment. Except as otherwise required 
or permitted by this code, materials and equipment permitted by the applicable code for new 
construction shall be used. Like materials shall be permitted for repairs and alterations, 
provided no hazard to life, health or property is created. Hazardous materials shall not be 
used where the code for new construction would not permit their use in building of similar 
occupancy, purpose, and location. 

3401 A.4.3 Existing seismic force-resisting systems. Where the existing seismic force
resisting system is a type that can be designated ordinary or is a welded steel moment frame 
constructed under a permit issued prior to October 25, 1994, values of R, D.0, and Cd for the 
existing seismic force-resisting system shall be those specified by this code for an ordinary 
system unless it is demonstrated that the existing system will provide performance equivalent 
to that of a detailed, intermediate or special system. 

3401A.5 Dangerous conditions. The building official shall have the authority to require the 
elimination of conditions deemed dangerous. 

SECTION 3402A 
DEFINITIONS 

3402A.1 Definitions. The following terms are defined in chapter 2. 

DANGEROUS. 

PRIMARY FUNCTION. 

SUBSTANTIAL STRUCTURAL DAMAGE. 

TliCHf>.'ICALLY INFsASIBLJi. 

3402A.2 Definitions for this Chapter. The following words and terms shall, for the purposes of this 
chapter and as used elsewhere in the code, have the meanings shown herein. Definition provided in 
Section 1613A. 2, ASCE 7 Section 11.2 and ASCE 41 shall apply when appropriate in addition to 
terms defined in this section: 

CHANGE IN FUNCTION. See Section 1224.3 A ohange iR f/;Jnotlon is a change ln aoti•AP1. serlf.oe or 
licensed sen4oe provided wfthiR the prolect !imfts. that does not necessari!v change the (;}Se. &ecifio 
l:Jse. andtor 0001:Jpanov. Conversion of a spaoe that res(;J#s .i-n a change iR aotl'Atv s1:Joh that the spaoe 
viii.' be roq1:Jl-red to sat.isfv the functional space req1:1kements (;}Qder a different oode sllb seotion than 
that of the prior 1:Jse is oonslderod a ohanqe ln f(;}Qofion. 

ASSOCIATJZD STRUCTlJRAL ALTJZRATJONS means any change affecting existing strnct1:Jrat 
elements or reql:Jlring new struotllra! elements for vertfoal or lateral support of an othOPNise 
nonsfr/;Jctura! alte:=ation. 

EXISTING STRUCTURE. A structure that has a valid certificate of occupancy issued by the building 
official. 

GENERAL ACUTE CARE HOSPITAL. See Section 1224.3. 
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NONSTRUCTURAL ALTERATION is any alteration which neither affects existing structural elements 
nor requires new structural elements for vertical or lateral support and which does not increase the 
lateral shear force in any story by more than 5 percent. 

PEER REVIEW refers to procedure contained in Section 3414A. 

REPAIR as used in this chapter means all the design and construction woik affecting existing or 
requiring new structural elements undertaken to restore or enhance the structural and nonstructural 
load resisting system participating in vertical or lateral response of a structure primarily intended to 
correct the effects of deterioration or impending or actual failure, regardless of cause. 

SPC SEISMIC SEPARATION. Means a building separation in 
accordance with the California Administrative Code, Chapter 6 Section 3.4. · 

Unreinforced Masonrv as used in this chapter means masonrv construction where reinforcements in 
any direction is less than minimum reinforcement specified in TMS 402 Section 7.3.2.6. 

Unreinforced Concrete as used in this chapter means plain concrete ·as defined in AC/ 318 Section 
2.3. 

-,. ' 

VOLUNTARY STRUCTURAL ALTERATION is any alteration of existing structural element or addition 
of new structural elements which is not necessary for vertical or lateral support of other work and is 
initiated by the applicant primarily for the purpose of increasing the vertical or lateral load-carrying 
strength or stiffness of an existing building. · 

SECTION 3403A 
ADDITIONS 

3403A.1 General. Additions to any building or structure shall comply with the requirements of this 
code for new construction. Alterations to the existing building or structure shall be made to ensure that 
the existing building or structure together with the addition are no less conforming with the provisions 
of this code than the existing building or structure was prior to the addition. An existing building 
together with its additions shall comply with the height and area provisions of Chapter 5. 

3403A.2 Flood hazard areas. For buildings and structures in flood hazard areas established in 
Section 1612A. 3, any addition that constitutes substantial improvement of the existing structure, as 
defined in Section 202 1612A.2, shall comply with the flood design requirements for new construction, 
and all aspects of the existing structure shall be brought into compliance with the requirements for new 
construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612A.3, any additions that 
do not constitute substantial improvement of the existing structure, as defined in Section 202 1612A.2, 
are not required to comply with the flood design requirements for new construction. 

3403A.3 Existing structural elements carrying gravity load. Any existing gravity load-carrying 
structural element for which an addition ·and its related alterations cause an increase in design gravity 
load of more than 5 percent shall be strengthened, supplemented, replaced or otherwise altered as 
needed to carry the increased gravity load required by this code for new structures. Any existing 
gravity load-carrying structural element whose gravity load-carrying capacity is decreased shall be 
considered an altered element subject to the requirements of Section 3404A.3. Any existing element 
that will form part of the lateral load path for any part of the addition shall be considered an existing 
lateral load-carrying structural element subject to the requirements of Section 3403A.4. 

3403A.3.1 Design live load. Where the addition does not result in increased design live load, 
existing gravity load carrying structural elements shall be permitted to be evaluated and 
designed for live loads approved prior to the addition. If the approved live load is less than that 
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required by Section 1607 A, the area designed for the nonconforming live load shall be posted 
with placards of approved design indicating the approved live load. Where the addition does 
result in increased design live load, the live load required by Section 1607 A shall be used. 

3403A.4 Existing structural elements carrying lateral load. Where the addition is structurally 
independent of the existing structure, existing lateral load-carrying structural elements shall be 
permitted to remain unaltered. Where the addition is not structurally independent of the existing 
structure, the existing structure and its addition acting together as a single structure shall be shown to 
meet the requirements of Sections 1609A and 1613A. · 

Exceptions: For incidental and minor additions: 

1) Any existing lateral load-carrying structural element whose demand-capacity ratio with the 
addition considered is no more than 1 O percent greater than its demand-capacity ratio with 
the addition ignored shall be permitted to remain unaltered. For purposes of calculating 
demand-capacity ratios, the demand shall consider applicable load combinations with 
design lateral loads or forces in accordance with Sections 1609A and 1613A. For purposes 
of this exception, comparisons of demand-capacity ratios and calculation of design lateral 
loads, forces and capacities shall account for the cumulative effects of additions and 
alterations since original construction. 

2) For iRoideRta! additioRs, d Drift limits based on original design code shall be permitted to be 
used in lieu of the drift limits required by ASCE 7. 

SECTION -3404A 
ALTERATIONS 

3404A.1 General. Except as provided by this section, alterations to any building or structure shall 
comply with the requirements of this code for new construction. Alterations shall be such that the 
existing building or structure is no less conforming with the provisions of this code than the existing 
building or structure was prior to the alteration. 

Exceptions: 

1. An existing stairway shall not be required to comply with the requirements of Section 1011 
where the existing space and construction does not allow a reduction in pitch or slope. 

2. Handrails otherwise required to comply with Section 1011. 11 shall not be required to 
comply with the requirements of Section 1014. 6 regarding full extension of the handrails 
where such extensions would be hazardous due to plan configuration. 

3404A.2 Flood hazard areas. For buildings and structures in flood hazard areas established in 
Section 1612A.3, any alteration that constitutes substantial improvement of the existing structure, as 
defined in Section 202 1612A.2, shall comply with the flood design requirements for new construction, 
and all aspects of the existing structure shall be brought into compliance with the requirements for new 
construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612A.3, any alterations that 
do not constitute substantial improvement of the existing structure, as defined in Section 202 1612A.2, 
are not required to comply with the flood design requirements for new construction. 

3404A.3 Existing structural elements carrying gravity load. Any existing gravity load-carrying 
structural element for which an alteration causes an increase in design gravity load of more than 5 
percent shall be strengthened, supplemented, replaced or otherwise altered as needed to carry the 
increased gravity load required by this code for new structures. Any existing gravity load-carrying 
structural element whose gravity load-carrying capacity is decreased as part of the alteration shall be 
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shown to have the capacity to resist the applicable design gravity loads required by this code for new 
structures. 

3404A.3.1 Design live load. Where the alteration does not result in increased design Jive 
load, existing gravity load carrying structural elements shall be permitted to be evaluated and 
designed for live loads approved prior to the alteration. If the approved Jive load is less than 
that required by Section 1607 A, the area designed for the nonconforming live load shall be 
posted with placards of approved design indicating the approved live load. Where the 
alteration does result in increased design live load, the five load required by Section 1607 A 
shall be used. 

3404A.4 Existing structural elements carrying lateral load. Except as permitted by Section 
3404A. 5, where the alteration increases design lateral loads in accordance with Section 1609A or 
1613A, or where the alteration results in a prohibited. structural irregularity as defined in this code 
ASCE 7, or where the alteration decreases the capacity of any existing lateral load-carrying structural 
element, the structure of the altered building or structure shall be shown to meet the requirements of 
Sections 1609A and 1613A. · 

Exceptions: For incidental and minor alterations: 

1) Any existing lateral load-carrying structural element whose demand-capacity ratio with the 
alteration considered is no more than 10 percent greater than its demand-capacity ratio with 
the alteration ignored shall be permitted to remain unaltered. For purposes of calculating 
demand-capacitY ratios, the demand shall consider applicable load combinations with 
design lateral loads or forces per Sections 1609A and 1613A. For purposes of this 
exception, comparisons of demand-capacity ratios and calculation of design lateral loads, 
forces, and capacities shall account for the cumulative effects of additions and alterations 
since original construction. 

2) For inoidenta! a.'toration.s, d Drift limits based on original design code shall be permitted to 
be used in lieu of the drift limits required by ASCE 7. 

3404A.5 Voluntary seismic improvements. Alterations to existing structural elements or additions of 
new structural elements that are not otherwise required by this chapter and are initiated for the 
purpose of improving the performance of the seismic force-resisting system of an existing structure or 
the performance of seismic bracing or anchorage of existing nonstructural elements shall be permitted, 
provided that an engineering analysis is submitted demonstrating the following: 

1. The altered structure, and the altered structural and nonstructural elements are no less 
conforming with the provisions of this code with respect to earthquake design than they were 
prior to the alteration. 

2. New structural elements are designed, detailed and connected to the existing structural 
elements as required by Chapter 16A. Alterations of existing structural elements shall be 
based on design demand required by Chapter 16A.:. ./3lJ.t Demands for new or altered existing 
structural elements need not exceed the maximum load effect that can be transferred to the 
elements by the system. 

ExGeptioR: Sefs.mio design ln aooordanoe with Sections 3411A and 3412A shaH/:Je 
permitted. 

3. New, relocated or altered nonstructural elements are designed, detailed and connected to 
existing or new structural elements as required by Chapter 16A. . 

4. The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing 
structural irregularity more severe. 
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SECTION 3405A 
REPAIRS 

3405A.1 General. Buildings and structures, and parts thereof, shall be repaired in conformance with 
Section 3401A.2. Work on non-damaged components that is necessary for the required repair of 
damaged components shall be considered part of the repair and shall not be subject to the 
requirements for alterations in this chapter. Routine maintenance required by Section 3401A.2, 
ordinary repairs exempt from permit in accordance with Section 105.2, and abatement of wear due to 
normal service conditions shall not be subject to the requirements for repairs in this section. 

3405A.2 Substantial structural damage to vertical elements of the lateral-force-resisting 
system. A building that has sustained substantial structural damage to the vertical elements of its 
lateral-force-resisting system shall be evaluated and repaired in accordance with the applicable 
provisions of Sections 3404A.2.1 through 3404A.2.3. 

3405A.2.1 Evaluation. The building shall be evaluated by a registered design professional, 
and the evaluation findings shall be submitted to the building official. The evaluation shall 
establish whether the damaged building, if repaired to its pre-damage state, would comply 
with the provisions of this code for wind and earthquake loads. Wind loads for this evaluation 
shall be those prescribed in Section 1609A. Earthquake loads for this evaluation, if required, 
shall be permitted to be 75 percent of those prescribed in Section 1613A. 

3405A.2.2 Extent of repair for compliant buildings. If the evaluation establishes 
compliance of the pre-damage building in accordance with Section 3405A.2.1, then repairs 
shall be permitted that restore the building to its pre-damage state. , based OR material 
properties aRd desig-R strengths appHoab!e at the tirne oforlg.'Ral oomstruotioR. 

3405A.2.3 Extent of repair for noncom pliant buildings. If the evaluation does not establish 
compliance of the pre-damage building in accordance with Section 3405A.2.1, then the 
building shall be rehabilitated to comply with applicable provisions of this code for load 
combinations, including wind or seismic loads. The wind loads for the repair shall be as 
required by the building code in effect at the time of original construction, unless the damage 
was caused by wind, in which case the wind loads shall be as required by this code. 
Earthquake loads for this rehabilitation design shall be those required for the design of the 
pre-damage building, but not less than ninety percent of those prescribed in Section 1613A. 
New structural members and connections required by this rehabilitation design shall comply 
with the detailing provisions of this code for new buildings of similar structure, purpose and 
location. · 

3405A.3 Substantial structural damage to gravity load-carrying components. Gravity load
carrying components that have sustained substantial structural damage shall be rehabilitated to 
comply with the applicable provisions of this code for dead and live loads. Snow loads shall be 
considered if the substantial structural damage was caused by or related to snow load effects. Existing 
gravity load-carrying structural elements shall be permitted to be designed for live loads approved prior 
to the damage. If the approved live load is less than that required bv Section 1607 A. the area 
designed for the nonconforming live load shall be posted with placards of approved design, indicating 
the approved live load. Non-damaged gravity load-carrying components that receive dead, live or 
snow loads from rehabilitated components shall a/so be rehabilitated or shown to have the capacity to 
carry the design loads of the rehabilitation design. New structural members and connections required 

· by this rehabilitation design shall comply with the detailing provisions of this code for new buildings of 
similar structure, purpose and location. 

3405A.3.1 Lateral force-resisting elements. Regardless of the level of damage to vertical 
elements of the lateral force-resisting system~ if substantial structural damage to gravity load
carrying components was caused primarily by wind or earthquake effects, then the building shall 
be evaluated in accordance with Section 3404A.2.1 and, if noncompliant, rehabilitated in 
accordance with Section 3404A.2.3. 
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3405A.4 Less than substantial structural damage. For damage less than substantial structural 
damage, repairs shall be allowed that restore the building t(/its pre-damage state. , based OR mater.it!! 
properties aRd des.ig.R streRgths appHoab!e at the tl-me of oFig.wal ooRstruotkJR. New structural 
members and connections used for this repair shall comply with the detailing provisions of this code 
for new buildings of similar structure, purpose and location. 

3405.5 Flood hazard areas. For buildings and structures in flood hazard areas established in Section 
1612A.3, any repair that constitutes substantial improvement of the existing structure, as defined in 
Section 202 1612A.2, shall comply with the flood design requirements for new construction, and all 
aspects of the existing structure shall be brought into compliance with the requirements for new 
construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612A.3, any repairs that do 
not constitute substantial improvement or repair of substantial damage of the existing structure, as 
defined in Section 202 1612A.2, are not required to comply with the flood design requirements for new 
construction. 

SECTION 3406A 
Reserved 

SECTION 3407 A 
Gl,.ASS REPLACEMENT 

3407 A.1 Conformance. The installation or replacement of glass shall be as required for new 
installations. 

SECTION 3408A 
CHANGE OF OCCUPANCY.OR FUNCTION 

3408A.1 Conformance. No change shall be made in the use or occupancy of any building, that would 
place the building in a different division of the same group of occupancy or in a different group of 
occupancies, unless such building is made to comply with the requirements of this code for the use 
such df•lisioR or g.r:oup of. occupancy. Subject to the approval of the building official, the use or 
occupancy of existing buildings shall be permitted to be changed and the building is allowed to be 
occupied for purposes in other groups without conforming to all the requirements of this code for those 
groups, provided the new or proposed use is less hazardous, based on life and fire risk, than the 
existing use. 

3408A.1.1 Change in function. A change in function shall require compliance with all the 
functional requirements for new construction in this code. including requirements in Sections 1224. 
1225. 1226. and 1227. 

3408A.2 Certificate of occupancy. A certificate of occupancy shall be issued where it has been 
determined that the requirements for the new occupancy classification have been met. 

340BA.3 Stairways. Existing stairways in an existing structure shall not be required to comply with the 
requirements of a new stairway as outlined in Section 1009 where the existing space and construction 
will not allow a reduction in pitch or slope. 

3408A.4 Structural. Se!smie. When a change of occupancy results in a structure being reclassified to 
a higher risk category, the structure shall conform to the seismic requirements for a new structure of 
the higher risk category. 
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Exceptions: Specific seismic detailing requirements of Section 1613A for a new structure shall 
not be required to be met where it can be shown that the level of performance is equivalent to that 
of a new structure. A demonstration of equivalence shall consider the regularity, over strength, 
redundancy, and ductility of the structure. 

SECTION 3409A 
Reserved 

SECTION 3410A 
MOVED STRUCTURES 

3410.1 Conformance. Structures moved into or within the jurisdiction shall comply with the provisions 
of this code for new structures. 

SECTION 3411A 
ADDITIONS, ALTERATIONS, REPAIRS, AND SEISMIC RETROFIT TO EXISTING BUILDINGS OR 

STRUCTURES DESIGNED IN ACCORDANCE WITH PRE-1973 BUILDING CODE. 

3411A. 1 General. Provisions of this section shall apply to hospital buildings which were originally 
designed to pre-1973 building code and not designated as SPC 3 or higher in accordance with 
Chapter 6 of the California Administrative Code~ 

3411A.1.1 Incidental and minor structural alteration, additions or repairs. Incidental and 
minor structural additions shall be permitted, provided the additions meet this code for new 
construction using importance factor, le, equal to or greater than 1. 0. Alterations, or repair to 
existing gravity and lateral .Jeatl force-resisting systems shall be made to conform to the 
requirements of Sections 3404A or 3405A respectively using importance factor, 19, equal to or 
greater than 1.0. 

3411A.1.1.1 Nonstructural Components. Component importance factor, Ip, shall be 
permitted to be 1. 0. 

Exception: Components required for life-safety purposes after an earthquake, 
including emergency and standby power systems, mechanical smoke removal 
systems. fire protection sprinkler systems, fire alarm control panels, and egress 
stairways shall have a component importance factor (Ip) of 1.5. 

3411A.1.2 Major structural alteration, additions, or repairs. Major structural alterations, 
additions, or repairs shall be in accordance with Sections 3403A, 34041'., or 3405A respec#vely 
3412A.1.1.a or 3412A.1.1.c. as applicable. 

SECTION 3412A COMPLIANCE ALTERNATIVES 
FOR ADDITIONS, ALTERATIONS, REPAIRS, AND SEISMIC RETROFIT 

TO EXISTING STRUCTURES 

3412A.1 Adoption of ASCE 41. Exe,ept for the modifications as set forth in Sections 3412A and 
3413A all additions, alterations, repairs and seismic retrofit to existing structures or portions thereof 
shall be permitted to be designed in accordance with the provisions of ASCE 41. When .feF load 
combinations which do not include seismic forces are required. the new building code provisions of 
this code shall be applicable. 

3412A.1.1ASCE41 Section 1.4- Rehabilitation Performance Objectives. Target building 
performance level shall be as follows: 
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a. For general acute care hospitals buildings along with all structures required for their 
continuous operation or access/egress: 

L. - Immediate Occupancy (10) Structural Performance Level (S-1) as defined in 
Section 2.3.1.1 44..:f..,.:1. at Basic Safety Earthquake 1!1. (BSE-1.N) Seismic Hazard 
Level; as defined ,in Sectlon 1. 6.1.2 and Collapse Prevention 

II. Life Safety (LS) Structural Performance Level (S-~ .S) Pef as defined in Section 
2.3.1.3 1.5.1.5 at Basic Safety Earthquake 2!1. (BSE-2.N) Seismic Hazard Level; 
as defined fn Section 1.6.1.1. and 

Ill. The nonstructural performance !eve! components shall satisfy the requirements of 
this code for new construction. hospital B/;;/ildings. 

EXGeptions: B/;;/#dings satisfying ref{/;;/i-rements of Sections 34111'. or 3412A.2. 
Exception: Performance objectives for upgrading nonconforming hospital buildings to 
SPC-40 and for incidental or minor alterations or repairs of SPC-40 buildings shall be 
in accordance with Section 3412A.2.3.2 of this code: 

b. For incidental and minor additions. alterations or repairs of pre-1973 Hospital 
-'.!'' Buildings which will not be used for general acute care services after January 1, 
:\ 2030: Basie Safety Ob}eetivo (BSO} Le~ret as defined Seetion 1. 4.1. BSO .'eve/ inc.'-l:Jdes 

L. Life Safety 8/;;/i!dfng Structural Performance Level (S-3-G) as defined in ASCE 41 
Section 2.3.1.3 ~at the Basic Safety Earthquake 1/;, (BSE-1£.) Seismic 
Hazard Level; as defined in Soot.ion 1.6.1.2 and 

II. Collapse Prevention (GP) building performance level (5-D e) peF in accordance 
with Section 2.3.3.4 ~ at the Basic Safety Earthquake 2E (BSE-2£.) Seismic 
Hazard Level; as defined .'R Soot.ion 1. 6.1.1. and 

Ill. The nonstructural components shall satisfy the requirements of Position Retention 
Nonstructural Performance Level (N-B) in accordance with ASCE 41 Section 
2.3.2.2 at BSE-1E Seismic Hazard Level. 

Exeeptions: Buildfngs satf-sfying requ.rements of Seetions 3411A or 3412A.2. 

c. All other-& Hospital Buildings: 
L. - Immediate Oeeupanoy (.'O} Operational Building Performance Level of (1-A B) 

as defined in Section 2.3.3.1 ~at Basic Safety Earthquake 1N (BSE-1!1) 
Seismic Hazard Level; as defined ,if:J Section 1.6.1.2 and 

II. Collapse Prevention (GP) Life Safety fLS) building performance level (S-3 -8-e) 
-f36F as defined in Section 2.3.1.3 1.5.3.4 at Basic Safety Earthquake 2!1. (BSE-2!1) 
Seismic Hazard Level. as defined Jn Seetlon 1.6.1.1. 

3412A.1.2 Material Testing Required. Use of material properties based on historical information 
as default values shall not be permitted. 

3412A.1.3 Analysis Procedure. The selection of a particular analysis procedure from ASCE 41 
shall be subject to the approval of the enforcement agent agency. 

3412A.1.4 Structural Design Criteria. Prior to implementation of ASCE 41 Nonlinear Dynamic 
Procedure, the ground motion, analysis and design methods, material assumptions, and 
acceptapce criteria proposed by the engineer shall be reviewed by the enforcement ageRt agency. 

3412A.1.5 Alternative Modeling Parameters and Acceptance Criteria. Where 
analysis/modeling parameters or acceptance criteria for structural elements are not provided in 
ASCE 41 or are considered to be inadequate. the analysis/modeling parameters or acceptance 
criteria shall be permitted to be established on the basis of test. using a criteria acceptable to the 
building official. and ASCE 41 Section 7.6.3. 
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3412A.1.6 3412AA.5 Construction, S §.tructural observation, testing" and inspections. 
Construction, testing, inspection, and structural obseNation requirements shall be as required for 
new construction. 

3412A.2 Seismic Evaluation and Retrofit of General Acute Care Hospitals for Compliance with 
the California Administrative Code, Chapter 6. Notwithstanding any other requirements of this 
code, existing general acute care hospitals shall comply with the seismic evaluation requirements 
specified in Chapter 6, of the California Administrative Code, when applicable. Seismic retrofit to 
comply with requirements specified in Chapter 6 of the California Administrative Code shall be 
permitted to be in accordance with this section. When FfH: load combinations which do not include 
seismic forces are required. the new building provisions of this code shall be applicable. 

3412A.2:1SPC5 andNPC 4/NPC 5. Strt:ictures and nonstruct/Jrai components and systems 
satisfying the reqtJ.irements of th.is Code for new buf!dings for Risk Category IV shall be considered 
to satisfy the reqtJ.irements of SPC 5 and NPC 4. .l\~PC 4 buildings satisfying operational 
requirements for J\~PC 5 of Table 11.1, Chapter 6 of the Catffomia Adm!nistrati•1e Code sha,tf be 
placed in non structural performanoe category NPC 5. · 

New general acute care hospitals (facility) and or new building(s), larger than 4000 sft., required 
:feF general acute care services designed and built to the requirements of this code for general 
acute care hospital buildings shall be considered to satisfy the requirements of SPC 5 and NPC 5. 

3412A.2.2 SPC 5 using ASCE 41. Structures.shall be considered to complv with SPC 5 
requirements of Table 2. 5.3. Chapter 6 of the California Administrative Code where all of the 
following are satisfied: satfsfying the requirements of 

L. Immediate Occupancy structural performance level (S-1) in accordance with Section 
2.3.1.1 ~of ASCE 41 at BSE-1/Y; 

II. Life Safetv CoUapse pre'lention performance level S-3 -S-a in accordance with 
Section 2.3.1.3 ~ of ASCE 41 at BSE-2t:l;. and 

fl./.;- Items identified in Chapter 6, Article 1 O of the California Administrative Code, 
satisfying the requirements of tmmediato Occupancy Operational Nonstructural 
performance level (N-A 8) f30F in accordance with Section 2.3.2.11.5.2.2 of ASCE 41 
at BSE-1 N. sha# be considered to comply v.iith SPC 5 requirements of Table 2. 5. 3, 
Chapter 6 of the California Administratl•/e Code. 

3412A.2.3 SPC-4D. Nonconforming hospital buildings satisfving the following requirements and 
one of Sections 3412A.2.3.1. 3412A.2.3.2 or 3412A.2.3.3. but not a combination thereof, shall be 
considered to satisfv the requirements of SPC-4D. 

. 1. Approval of construction documents based on building characterization in accordance with 
the California Administrative Code (CACJ Chapter 6 Section 2.1.2. 1. material properties in 
accordance with the CAC Chapter 6 Section 2.1.2.2 and Section 3413A.1.3 of this code. 
and a complete rational structural analysis shall be required . . 

2. Where the SPC-40 upgrade involves construction. a building permit prior to construction 
shall be required. 

3. Where multiple building permits are used to upgrade a building to SPC-40. a complete 
rational structural analysis to justifv compliance with SPC-4D for the building in its final 
configuration. shall be submitted as part bf the construction documents submittal to the 
Office for the last project. 

4. Where the SPC-40 upgrade involves construction. buildings shall be assigned to SPC-40 
after all projects required for SPC-40 are closed in compliance. 

3412A.2.3.1 Prescriptive compliance provisions for SPC-4D using the California 
Building Code, 1980(CBC1980). Nonconforming Buildings shall satisfy the following 
requirements: 

1. The California Building Code. 1980 (CBC 1980), as used in this chapter. consists of 
the Uniform Building Code. 1979 (UBC 1979) along with requirements contained in: 
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a) California Code of Regulations. Title 24- Building Standards, dated FebruaN 
2. 1980 (Revision record for Register 80. No. 5). 

b) California Code of Regulations. Title 22 - Social Security, dated October 13. 
1979 {Revision Record for Register 79. No 41). 

c) California Code of Regulations. Title 17 - Public Health. dated October 13. 
1979 (Revision Record for Register79, No 41-B). 

2. All existing structural elements of Seismic Force Resisting Svstem (SFRS) shall 
satisfy the detailing requirements in the CBC 1980 or demonstrate that the level of 
seismic petformance is equivalent to that given in the CBC 1980. as determined bv 
the building official. 

3. A continuous load path or paths with adequate strength and stiffness to transfer all the 
forces from the point of origin to final point of resistance shall be justified by analysis. 

4. Site data report in accordance with the CBC 1980 shall establish that seismically 
induced differential settlement does not exceed 1" in 40'. 

'<-

;, ' 5. Adjacent buildings shall satisfy the SPC building separation requirements in 
·~s. accordance with the California Administrative Code. Chapter 6 Section 3.4. 

6. The addition of new structural elements or strengthening of existing structural 
elements for retrofit of nonconforming buildings to SPC-40 shall complv with the 
following: 

a) The seismic demand (forces or displacements) shall be in accordance with 
the CBC 1980; 

b) Capacitv. detailing and connections for new structural elements shall satisfy 
the requirements in this code (CBC 2016) for new construction: and 

c) The strengthening of existing structural elements shall use capacities 
determined in accordance with this code (CBC 2016) for new construction 
consistent with the detailing and connections used in the strengthened 
member. 

7. All construction. qualitv assurance and qualitv control shall be in accordance with the 
new construction provisions of this code (CBC 2016). 

8. Elements not part of the Seismic Force Resisting System (SFRS). including those 
identified in the California Administrative Code Chapter 6. Article 1 O. shall be 
evaluated using seismic forces and the requirements of the CBC 1980. 

9. Any column or wall that forms part of two or more intersecting SFRS and is subjected 
to axial load due to seismic forces acting along either principal plan axis equaling or 
exceeding 20 percent of the axial design strength of the column or wall shall be 
evaluated for the most critical load effect due to application of seismic force in any 
direction. The most critical load effect may be deemed to be satisfied if members and 
their foundations are evaluated for 100 percent of the forces for one direction plus 30 
percent of the forces for the perpendicular direction. whereby the combination 
produces the maximum effect. 

Exceptions: The following buildings (with structural irregularities or unusual 
configurationlsvstem) shall not be eligible for the SPC-40 upgrade using the 
prescriptive provisions in this section: 

1. Buildings with prohibited irregularities in accordance with Section 1616A.1.10 
of this code. 
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2. Buildings taller than 5-stories or 65' height above the base having horizontal 
or vertical irregularities in accordance with ASCE 7 Tables 12.3-1Items#1a. 
1b and 3or12.3-2 Items #1a. 1b. 5a and 5b. 

3. Buildings with unusual configuration or structural svstem. as determined by 
the building official. 

3412A.2.3.2 SPC-4D usingASCE 41. Structures shall be deemed to comply with the SPC-40 
requirements of Table 2. 5.3. Chapter 6 of the California Administrative Code. when all of the 
following are satisfied: 

1. Damage control structural performance level (S-2) in accordance with Section 
· 2.3.1.2.1 of ASCE 41 at BSE-1E; 

2. Collapse Prevention Structural Performance Level (S-5) in accordance with 
Section 2.3.1.5 of ASCE 41 at BSE-2E; and 

3. Items identified in Chapter 6. Article 1 O of the California Administrative Code 
satisfy the requirements of Position Retention nonstructural performance level (N
B) in accordance with Section 2.3.2.2 at BSE-1E. 

3412A.2.3.3 Prescriptive compliance provisions for SPC-4D using the new building design 
requirements of this code. Structures satisfying the requirements of this code for new general 
acute care hospital buildings design shall be deemed to satisfy the SPC-40 requirements of Table 
2. 5. 3. Chapter 6 of the California Administrative Code. 

All existing structural elements of Seismic Force Resisting System CSFRS) shall satisfy the 
detailing requirements of this code for new construction or demonstrate that the level of seismic 
performance is equivalent. as determined by the building official. A demonstration of equivalence 
shall consider the regularity, overstrength. redundancy, and ductility of the structure. 

Elements not part of the Seismic Force Resisting System (SFRS). including those identified in the 
California Administrative Code Chapter 6, Article 10. shall be evaluated using seismic forces and 
the requirements of this code for new general acute care hospital buildings. 

3412A.2.4 3412A.2.3 SPC 2 using ASCE 41. Structures shallbe considered to comply with SPC 
2 requirements of Table 2. 5.3. Chapter 6 of the California Administrative Code. when all of the 
following are satisfied: .satisfying tho requirements of 

L. Life Safety structural performance level (S-3) in accordance with fJ0F Section 2.3.1.3 
~of ASCE 41 at BSE-1.I;.;. and 

11. Items identified in Chapter 6, Article 10 of the California Administrative Code · 
satisfying the requirements of Position Retention fife safety nonstructural performance 
level (N-~ -G) fJ0F in accordance with Section 2.3.2.2 1.5.2.3 of/1,SCE 41 at BSE-1E. 
sha!! be considered to comply with SPC 2 reql:Jfrements of Table 2. 5. 3, Chapter 6 of 
the Ca!ffomia Administr:atl'1e Code. 

3412A.2.5 3412A.2.4 NPC. A continuous load path of sufficient strength and stiffness between the 
component and the supporting structure shall be verified. Local elements of the supporting 
structure shall be verified for the component loads where they control the design of the elements 
or their connections. 

3412A.2.5.1 NPC-4 and NPC-5 using ASCE 41: Non-structural components for immediate 
Oco1:1pancy Operational Nonstructural performance level (N-fi B) in Section 2.3.2. 1 or NPC-4 
1. 5.2.2 shall meet satisfy the requirements of this Code for new construction. buildings. Non
structural components for Operatfonal Nonstructural performance level ( NPC-5) in Section 
1. 5. 2.1 shall meet satisfy Operational performance level N-AINPC-4 B and Section 
1616A.1.40 Items 1 & 2 of this code. 3413A.1.30. Bl:Jfldfng satisfying tho requirements of non 
struot!lral performanoe Jovel NPC 5 and N B as desorJbed in this section shall be oonsidered 
to satisfy the requirements of l\IPC 5 & ,fliPC 4 of Table 11.1, Chapter 6 of the CaHfomia 
Administrative Code respectl•1ely. 
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3412A.2.5.2 NPC"2, NP~3 and NP~3R using ASCE 41: Operational lmmediate OooupaRoy 
Nonstructural performance level (N-t18) tn Sootlon 1.5.2.2 and Position Retention Life Safety 
Nonstructural performance level (N-12 .G) irJ Soot.ion 1.5.2.3 of ASCE 41 at BSE-1N shall be 
considered equivalent to NPC 3/NPC 2 and NPC 3R requirernents respectively of Table 11.1, 
Chapter 6 of the California Administrative Code. For NPC 3/NPC 3R INPC 2, only 
components listed in Table 11. 1, Chapter 6 of the California Administrative Code for NPC 
3/NPC 3RINPC 2 need to satisfy the requirements specified above. 

Exceptions: 

1 )Evaluation procedure irJ of Article 11, Chapter 6 of the California Administrative Code shall 
be used for seismic evaluation of NPC 2, NPC 3/NPC 3R, NPC 4 and NPC 5, where 
specific procedure is not outlined in ASCE 41. Administrative and permitting provisions 
outlined in Article 11, Chapter 6 of the California Administrative Code shall apply. 

2)Supports and attachments Anohorago and braoing of nonstructural components. except 
those listed in item 4 below, in buildings in seismic performance categories SPC 1 and 
SPC 2 with a performance level of NPC 3R shall be permitted to comply with the 

/'. provisions of Section 1630A of the 1995 California Building Code using an importance 
factor 1p=1.0. The capacity of welds, anchors and fasteners shall be determined in 
accordance with requirements of this Code. 

3)Supports and attachments Anohorage and b.r:aoing of nonstructural components. except 
those listed in item 4 below. in buildings in seismic performance categories SPC 1 or SPC 
2 with a performance level of NPC 3 or higher, and SPC 3.1. eF SPC 4, or SPC-40, shall be 
permitted to comply with the provisions ofSection 16308 of the 1998 California Building 
Code using an importance factor lp=1.5. The capacity of welds, anchors and fasteners 
shall be determined in accordance with requirements of this code. 

4) Supports and attachments forsvstems listed under NPC-2 and NPC-5 (excluding those 
specifically listed for NPC-3/NPC-3R and NPC-4) in the California Administrative Code, 
Chapter 6, Table 11.1 shall satisfy the requirements of this code for new construction and 
items 2 and 3 above shall not be applicable. 

5) A oontim1ous load path efsu#ioient strength aRd stiffness between tho oornponont and the 
support.wg str..:oture sha!/ be verified. Looal elements of tho supporting struotl:lre sha!l be 
•10rified for tho oompenent load& ·whore they oontrol tho dos.ign of tho elements or their 
oonneotlens. 1-noreases in Fp d1:1e to anohorage oonditioFJs (for example shallow anohOFS) 
Reed not be oonsldored. For NPC 3R, the adequacy of load path for nonstructural elements 
need only be verified when the total reaction at the point of support (including the application 
of Fp) exceeds the following limits: 

1. 250 pounds for components or equipment attached to light frame walls. For the 
purposes of this requirement, the sum of the absolute value of all reactions due to 
component loads on a single stud shall not exceed 250 pounds. 

2. 1,000 pounds for components or equipment attached to roofs, or walls of reinforced 
concrete or masonry construction. 

3. 2,000 pounds for components or equipment attached to floors or slabs-on-grade. 

Exception: If the anchorage or bracing is configured in a manner that results in significant 
torsion on a supporting structural element, the effects of the nonstructural reaction force on 
the structural element shall be considered in the anchorage design. 
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SECTION 3413A 
MODIFICATIONS TO ASCE 41 

3413A.1 GENERAL. The text of ASCE.41 shall be modified as indicated in Sections 3413A.1.1 
through 3413A.1.14. 3413A.1.82. 

3413A.1.1ASCE41 Section 1.1. Modify ASCE 41 Section 1.1 with the following: 
Seismic evaluations shall be performed for performance objective specified in Section 3412A of 
this code (CBC) using procedure of this standard (ASCE 41) as follows: and criteria ofASCE 41. 

1. Structural components shall be evaluated in accordance with Tier 3 svstematic 
evaluations procedure in Chapter 6. 

2. Nonstructural components shall be evaluated in accordance with Chapter 13. 

Exception: &Xoept f For general acute care hospitals, i11h!oh shall be evaluated per seismic 
evaluation shall be permitted to be in accordance with Chapter 6 of the California 
Administrative Code (CAC) when required per~ provisions of that chapter. 

3413A.1.2 ASCE 41Section2.44.-6 Seismic Hazard. Modify ASCE 41Section2.4 1.6 with~ 
the following: 

Response spectra and acceleration time histories shall be constructed in accordance with 
Sections 1613A, 1616A, and 1803A.6. Basia Saf.etyEcirthquake 2 (BSE 2) !n ASCE 41 shall be 
same as Maximum Considered Earthq1:1ake (MC&J l-n ASCE 7. Basia Safety Earth.q1:1ako 1 (BSE 
1) shall be 21:fd. of BSE 2. 

3413A.1.29 ASCE41Chapter10. Replace ASCE 41 Chapter 10 as fofJows: 
Simplified RehabilitatioR. Not permitted by OSHPD. 

3413A.1.3 3413A.1.3 ASCE 41 Section 6.2. -2.2.& Modify ASCE 41 Section 6.2-2-,.2,-6 with the 
following: 

Data Collection Requirements. The extent of data collection shall be at Comprehensive level for 
all structures. including structures upgraded to SPC-4D. oxoept that data ooUeotfon at Us1:1al level 
shall be permitted for struct1:1res with BSO or low.or target performance objective. A testing 
program for materials properties testing program shall be pre--approved by the enforcement agent 
prior to commencement of material testing work. Previously approved material test results shall be 
permitted to be used to satisfy part of the comprehensive data collection requirements. 

Exception: Data collection at Usual level shall be permitted for structures with SPC-2 or lower 
target performance objective. 

Tension testing of reinforcing bars shall be in accordance with ASTM A370 Annex A9. All test 
specimens shall be the full section of the bar as rolled (8-in. gage length) and shall not be 
reduced. 

At test sample' locations. structural members, slabs and walls shall be repaired to a state that is 
equivalent to their original condition .. at test sample locations. 

For buildings built under an OSHPD permit based on the 1976 or later edition of the CBC, where 
materials properties are shown on design drawings and original materials test data are available, 
no materials testing shall be required when approved by the enforcement agent. 

3413A.1.4ASCE41SectiOR2.4.1.1; PAodifyASCE 41Section2.4.1.1 with the f.o!lowing: 
1. !f one or more component DCRs exceed 1.5 for the !mmedlate Occl;fpancy Struotww 

Performance Le·1-0.1 (S 1). or 2. 0 for the Life Saf.ety Stmctural Performance le~'.€Jf (S 3) and BRY 
lrregularlty described ln Seotlon 2.4.1.1.1throYgh2.4.1.1.4 is present, then lfnearproced1:1ros 
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are Rot app!iGab.te aRd shall Rot be 1:1sod. · 
2. Un ear presed/;/{'()S are Rot applisable to momeRt resist.iRg frames where plastie hiRges do Rot 

forFR ,;,, either the beam at the fase of eo.!1:1mR or iR the so.'umR paRe! :zcme. 

3413A.1.7ASCE 41Sestioo3.2.10.1. ModifyASCE 41SestfoR3.2.10.1 vJith the PeUow,iRg: 

Linear P...-osedures. EquatloR 3 5 !s Rot peFFRittod by OSHPD. 

3413A.1.4 3413A.1.5 ASCE 41Section7.3.2.1 ~Modify ASCE 41 Section 7.3.2.12.4.2.1 
with the following: 

Nonlinear Static Procedure. If higher mode effects are significant and building is taller than 75 
feet above the base, the Nonlinear Dynamic Procedure shall be used. 

3413A.1.B ASC-li 41 SestioR 3.3.1.3.5. Replase ASCE 41 SeotloR 3.3.1.3.5 as follows: 
UR.reinferoed MasoRry Buildings. Umv.iflfoFGed MasoRry Rot permitted by OSl=l.PD. 

3413A.1.5 3413A.1.10 ASCE 41 Section 7.5.1. 3.4.2.2. Modify ASCE 41 Section 7.5.1 3. 4.2.2 
with the following: 

Acceptance Criteria fer L.lneaF PFOGedures Drift Limi'tations. The interstory drift ratio shall 
not exceed the drift limits for Risk Category IV buildings in ASCE 7 Table 12.12-1 due to forces 
corresponding to BSE-1E or BSE-1N. as applicable., exoept that bl:lf!diRgs desfgRed to BSO or 
/.ewer performaRGe leve!s are permitted to moet tho dr.ift limits for R!sk Category l! b1:1UdiRgs. For 
dl:l81 systoms, the .'east irltorstory drift ratio shaH GORtrel. 

Exception: Larger interstory drift·ratios shall be permitted where justified by rational analysis 
that both structural and non-structural elements can tolerate such drift and approved by the 
enforcement agent. 

3413A.1.6 3413A.1.6 ASCE 41 Section 7.5;1.4 2.4.4.5. Modify ASCE 41 Section 7.5.1.4 2.4.4.5 
by the following: 

Material Properties. Expected material properties are not permitted to be determined by 
multiplying lower bound values by the assumed factors specified in Chapters Jj, .S through 12 -8,. 
and shall be based exclusively on materials tests. 

3413-A.1.9 ASCE' 41 Sestion 3.3.3.2.2 Modify ASCE 41 Seotion 3.3.3.2.2 with tho followiRg: 

Simplified At.SP Analysis. Not permitted by OSl=IPD. 

3413-A.1.11 R-Oser10d. 

ASCE 41 SestioR 3.4.3.2.1. Modify ASCE 41 SostioR 3. 4.3.2.1 with tho following: 

Defermation CaRtFOlled Astions. For aRy bf:ffld.iRg req1:1kvd to moot the OperatloRa! Bl:lildlRg 
PerformaRoe !eve.~ 1 A or !mmediate Oos1::1paRoy B1:1f.'diRg PerformaRoe Le•1e.', 1 B, primary 
oompoRBRts shall be wlthiR tho aooeptaRoe oriteria for primary eompoRoRts aRd soGoRdary 
oompoReRts shaU be wJt/:J.w t/:Jo aesoptaRoe criteria for seooRdary oompooeRts. 

3413A.1.7 3413A.1.12ASCE 41Section8.4. 4.4.- Modify ASCE 41Section8.44.4 with the 
followings: 

Foundation Strength and Stiffness. Foundation and soil strength shall be used. to evaluate 
potential overturning, uplift, and sliding for fixed base assumptions, and stiffness forffexible base 
assumptions, including deformations associated with those actions. 

Final Express Terms 
Title 24, Part 2, Volumes 1 & 2 - Structural 
OSHPD 04/15 - 2015 Triennial Code Cycle 
Office of Statewide Health Planning & Development 

11/13/15 
147 of176 



3413A.1.13 ASCE 41 SeetioR 4.4.1.1. Rep!aoe ASCE 41 Seotion 4.4.1.1 as follows: 

Presumptiv-e Capaeit!es . . 'Vot permitted by OSHPD. 

3413A.1.8 3413A.1.14 ASCE 41 Section 8.4.1.1. 4.4.1.2. Replace ASCE 41Section8.4.1.1 
4. 4.1. 2 as follows: 

Prescriptive Expected Capacities. Not permitted by OSHPD. 

3413A.1.16ASCE 41Seetion4.4.3.2.2. PAodifyA.SCE 41 Seotion 4.4.3.2.2 wit/:/ tf:lo following: 

Flexible Base Assumption. Tf:Je soil strongtf:I sf:lal! be evafllated. 

3413A.1.9 ASCE 41Section8.5. ModifvASCE 41 Section 8.5 with the following: 

The product of RRSbsa x RRS12• shall not be less than 0. 7. 

The combined effect of kinematic interaction and foundation damping shall meet the following: 
1. The site specific response spectrum modified for soil-structure interaction effects shall not be 

taken as fess than 80 percent of the spectral acceleration as determined from a site-specific 
response spectrum in accordance with ASCE 7 Section 21.3. or 

2. The site specific response spectrum modified for soil-structure interaction effects shall not be 
taken as Jess than 70 percent of the spectral acceleration as determined from the design 
response spectrum and MCER response spectrum in accordance and with ASCE 7 Sections 
11.4. 5 and 11.4. 6 respectivelv. · 
Exception: For the seismic retrofit of existing nonconforming buildings, design ground motion 
shall be consistent with performance objectives in Section 3412A. 

3413A.1.10 3413A.1.16 ASCE 41 Section 8.6. 4..6.: Modify ASCE 41 Section 8. 6 4:-0 with the 
following: 
Seismic Earth Pressure. Where the grade difference from one side of the building to another 
exceeds one-half story height, the seismic increment of earth pressure shall be added to the 
gravity lateral earth pressure to evaluate the building overturning and sliding stability and the 
lateral force resisting system below grade in combination with the building seismic forces. 

3413A.1.17 ASCE41Table6.6 . .nl/od,lfyASCE 41Table5.6 with the foJ.lo-wing: 

Aeeeptanee Cr!twia for Nonl!near Proeec:lures Structural Steel Components. For fully and 
paFl:ial!y restrained moment oonnootions designed to 1989 or prior ed!tion of tho California BuUdlng 
Godo sf:laH be ·1erified for tho presonoe of w-ekis u&1ng E70T 4 o!eotrodos or other o!eotrodos w!th 
oqu-i•1alent ahiminf;Jm oonteht. V'lhore E70T 4 or oqu!valent e.'t>ctrodos are present, the plastio 
rotation angles and residual strength ratios used shall be suestantlated by tho statistJoal analysis 
of three or more appJ.ioab/e cyolio test results sf;J/Jjeot to tho appro'lal of the enforcement agent. 

3413A.1.11 3413A.1.18 ASCE 41Section10.7.1.1. 6.7.1.1. Modify ASCE 41 Section 10. 7.1.1 
6. 7.1.1 with the following: 

Monolithic Reinforced Concrete Shear Walls and Wall Segments. For nonlinear procedures, 
shear waifs or wall segments with axial loads greater than 0.35 P0 shall be included in tho model 
as primary elements with appropriate strength and stiffness degrading properties assigned to 
those components subject to the approval of the enforcement agent. For linear procedures, the 
effects of deformation compatibility shall be investigated using moment-curvature section analyses 
and cyclic testing results of similar components to determine whether strengthening is necessary 
to maintain the gravity load carrying capacity of that component. 
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Horizontal wall segments or spandrels reinforced similar to vertical wall segments or piers shall be 
classified as wall segments, not shear wall coupling beams, in Tables 10-19 .(j.-:/.8 through -9-24 10-
22. 

3413A.1.12 ASCE 41Section11.1. Modi(yASCE 41Section11.1 by the following: 

Scope: Unreinforced Masonry walls (including unreinforced infill walls) and partitions are not 
permitted for General Acute Care (GAG) hospital buildings. 

3413A.1.19 A.SGS 41 SeGtion 7.3.2. Roplaoo ASCE 41 Sootton 7.3.2 as fellows: 

Unreinf.oroed Masonry W-alls and PieTs In plane. f\.'ot permitted by OSHPD. 

3413A.1.20 ASCE 41 SeGtion 7.3.3. Rop.1aoo ASCE 41 Soot.ioR 7. 3. 3 as feUows: 
Unre!nf.oroed Masonry W-alls Out of-plane. Not permitted by OSHPD. 

3413A.1.21 ASCE 41 7.3.4.2.2. Shear Strength of IJ'l-alls and PieFs. Modify ASCE 41 Sootion 
7.3.4.2.2 with tho following: 
' 1· 

The spao.iflg of shear re.iflferofng, S, sha.'.'.eo less than or equal to the wall pier olear height df'ltdod 
by 2 or the story height df'lfded l:Jy 2, whioho•1-0r is smaUer. 

3413A.1.22 A.SGS 41 SeGtion 9.2.4. Mod!fy ASCE 41 Sootion 9.2. 4 with the fello11,i,iflg: 

Linear P."'Oeedu.res. Ver!tioation of tho into."Btory lateral cJ..isplaoements, isolator dl-spfaoements, tho 
strength adequacy of tho sef8FRio feroe rosist.ing system and fso,1atlon system, and anchorage to 
the foundation s-ha.ll ee accomplished CJS!ng the f\lenJ,iflear Dynamio Procedl:lre. 

3413A.1.23 A.SGS 41Seetion9.2.6.1. A4odifyASCE 41 Seotion 9.2.5.1 with tho fof,l.ow,iflg: 

,".'onlinear Statis Proeedure. Verifioation of tho intorstory lateral displacements, .isolator 
disp!aoomonts, the strength adequacy of tho soismio foroo resisting system and isolation system, 
and anohot:ago to tho fo1mdation shaH bo acoomp!Jshod us.iflg tho Nonlinear Dynamio Procodl:lro. 

3413A.1.13 ASCE 41Section14.1. ModifyASCE 41Section14.1 bvthe following: 

Scope: For buildings located in Seismic Design Category F. verification of the interstory lateral 
displacements, the strength adequacy of the seismic force resisting system and anchorage to the 
foundation shall be accomplished using the Nonlinear Dvnamic Procedure. 

3413A.1.26 A.SGS 41 SeGtion 9.3.4. ModifyASCE 41 Section 14.3.4 9.3.4 with the following: 

Linea..- PFOGedures. Verification of the Jnte."Btory lateral dispkwomonts, damp or rO.tatfve 'lolocftlos 
and displacements, tho strength adequaoy of tho se!emfc foroo rosfst,iflg system and damp.iflg 
system, and anohorago to tho feundat.ioR shaH bo aocompUshod C:Jsfng tho l\lon!fnear Dynamio 
Proced!lro. 

3413A.1.27ASCE 41SeGti9R9.3.5.1. Mod.ifyASCE 41Seotfon9.3.5.1 wfth tho fo!!ow!ng: 
A'onlinear Statie PFOeedure. 'lerifioatfon of tho interstory lateral displaoemonts, damper relatl•1-0 
1l0locitlos and displacements, the strength adequacy of tho so.ismio foroo fflsist.wg system aRd 
damp.iflg system, and anohorago to the foundat.ioR sha# be acoompl!shod using the Non!fnoar 
Dynamic Procedure. 

3413A.1.2B Rose>"v-ed. 

3413A.1.30ASCE41SeGtion11.3.2. PA-OdffyASCE 41Section11.3.2 ·with tho foltew!Rg: 
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Operational Al.enstrastu..-al PfJrformanGe Level (A'PC 5} Requ.'rements. All Struotures shal.1 
meet Immediate Ooo{;fpanoy Nenstruotura! Perf.ermanoe Level (N B) and faoflity shalt have OR sfte 
supplles of v;.ater and holdlng tanks for sewage and liquid waste, suffioiont to Sl:lfJPOrl 72 hours 
emergenoy operatior1s, are integrated iRto the buik:l-ing plumbiRg systems ln aooordanoe with the 
Caf.ifomia P!umbiRg oode. An on site emergenoy system as defiRed iR the Califemia Eteotfioal 
Code is inoorporated into the building eleotrfoal system fer oritioal oare areas. AdditlooaJfy, the 
system sha!! pro•1fde for radio!ogioal se,01ioe and an onsite f1:1e! supply for 72 hours of aouto oare 
operation. 

3413-A.1.31ASCE41SeGtioR11.9.4.3.1. ModifyASCE 41Seotion11.9.4.3.1 with the fellowing: 

Ceilings in all Categories sha!! satisfy requirements for oe!!ings f n Category C speoified in this 
section. 

3413A.1.32ASCE41SestioR11.10.2.4. ModifyASCE 41Seotien11.10.2.4 by the following: 

Fer general aoute oare hospita.~ l\foostruotural E'lafuation s/:Ja!l oomp!y wlth requirements of 
SeotiOR 11.2, Ctiapter 6 of the Ca.1ifomia AdFRln.istrati•10 Code. 
3413A.1.14 ASCE 41 Chapter 15. Not permitted by OSHPD. 

, SECTION 3414A 
PEER REVIEW REQUIREMENTS 

3414A.1 General. Independent peer review is an objective technical review by knowledgeable 
reviewer(s) experienced in structural design, anc1!ysis and performance issues involved. The 
reviewer(s) shall examine the available information on the condition of the building, basic engineering 
concept employed and recommendations for action. 

3414A.2 Timing of Independent Review. The independent reviewer (s) shall be selected prior to 
initiation of substantial portion of the design and analysis work that is to be reviewed, and review shall 
start as soon as practical and sufficient information defining the project is available. 

3414A.3 Qualifications and Terms of Employment. The reviewer shall be independent from the 
design and construction team. 

3414A.3.1 The reviewer(s) shall have no other involvement in the project before, during or after 
the review, except in a review capacity. 

3414A.3.2 The reviewer shall be selected and paid by owner and shall have technical expertise Jn. 
.repair of buikliRgs similar to the project ooe being reviewed, as determined by enforcement agent. 

3414A.3.3 The reviewer (in case of review team, the chair) shall be a California-licensed structural 
engineer who-is familiar with technical issues and regulations governing the work to be reviewed. 

3414A.3.4 The reviewer shall serve through completion of the project and shall not be terminated 
except for failure to perform the duties specified herein. Such termination shall be in writing with 
copies to enforcement agent, owner, and the engineer of record. When a reviewer is terminated or 
resigns, a qualified replacement shall be appointed within 10 working days or a timeframe 
mutually agreed to by the Owner. Registered Design Professional (RDP) and the Office. 

3414A.4 Scope of Review. Review activities shall include, where appropriate, available construction 
documents, design criteria, observation of the condition of structure, all new and original inspection 
reports, including methods of sampling, analyses prepared by the engineer of record and consultants, 
and the retrofit or repair design. Review shall include consideration of.the proposed design approach, 
method, materials and details. 
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3414A.5 Reports. The reviewer(s) shall prepare a written report to the owner and responsible 
enforcement agent that covers all aspect of the review performed including conclusions reached by 
the reviewer. Report shall be issued after the schematic phase, during design development, and at the 
completion of construction documents, but prior to their issuance of permit. Such report shall include, 
at the minimum, statement of the following: 

1. Scope of engineering design peer review with limitations defined. 
2. The status of the project documents at each review stage. 
3. Ability of selected materials and framing systems to meet the performance criteria with given 

loads and configuration. 

4. Degree of structural system redundancy and the deformation compatibility among structural 
and non-structural elements. 

5~ Basic constructability of the retrofit or repair system. 
6. Other recommendation that will be appropriate for the specific project. 
7. Presentation of the conclusions of the reviewer identifying any areas that need further review, 

investigation and I or clarification. 
8. Recommendations. 

3414A.6 Responses and Corrective Actions. The engineer of record shall review the report from the 
reviewer(s) and shall develop corrective actions and other responses as appropriate. Changes 
observed during construction that affect the seismic-resisting system shall be reported to the reviewer 
in writing for review and recommendations. All reports, responses and corrective actions prepared 
pursuant to this section shall be submitted to the responsible enforcement agent and the owner along 
with other plan's, specifications and calculations required. If the reviewer resigns or is terminated by 
the owner prior to completion of the project, then the reviewer shall su.bmit copies of all reports, notes~ 
and the correspondence to the responsible enforcement agent, the owner, and the engineer of record 
within 10 working days of such termination. · 

SECTION 3415A 
EARTHQUAKE MONITORING INSTRUMENTS FOR EXISTING BUILDINGS 

3415A.1 Earthquake recording instrumentation of existing buildings. All owners of existing 
structures, selected by the enforcement agency for the installation of earthquake-recording 
instruments, shall provide space for the installation and access to such instruments. Location of said 
instruments shall be.determinec:f by the enforcement agency. The enforcement agency shall make 
arrangements to provide, maintain, and service the instruments. Data shall be the property of the 
enforcement agency, but copies of individual records shall be made available to the public on request 
and the payment of an appropriate fee. 

SECTION 3416A 
COMPLIANCE ALTERNATIVES 

FOR SERVICES/SYSTEMS AND UTILITIES 

3416A.1 General. The provisions of this section are intended to maintain or increase the current 
degree of public safety, health and general welfare in existing buildings while permitting repair, 
alteration, addition and change of occupancy without requiring full compliance with Chapters 2 through 
33, or Sections 3401A.3, and 3403A through 3408A, except where compliance with other provisions of 
this code is specifically required in this section. 

Services/systems and utilities that originate in and pass through or under buildings and are necessary 
to the operation of the hospital buildings an aoote. oare hospita.~ skl1Jed nf:lrslng faeility, intermediate 
oare faof,!fty, or oorreotlonal treatment oenter shall meet the .structural requirements of this section. 
Examples of services/systems and utilities include but are not limited to normal power; emergency 
power; nurse call; fire alarm; communication and data systems; space-heating systems; process load 
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systems; cooling systems; domestic hot and cold water systems; means of egress systems; fire
suppression systems; building drain and sewer systems; and medical gas systems that support basic 
and supplemental services. 

After January 1, 2030, services/systems and utilities for acute care hospital buildings shall not 
originate in or pass through or under a non-hospital or Hospital building unless it has approved perfor
mance categories of SPC- 3 or higher and NPC-5. 

3416A.1.1 Services/systems and utilities. Services/systems and utilities that are necessary to 
the operation of the hospital buildings an aoute oare hospital, sk#!ed nu-r~ing faoi.lity, intermediate 
oare faoi!ity, or Gorreotional treatment Genter shall meet the structural requirements of this section, 
based upon the approved Structural Performance Category (SPC) of the building receiving the 
services/systems and utilities. 

Services from a conforming building an aGute oare hospttal, skilf.ed nursing faoility, a GorreGtiona.' 
treatment Genter shall be permitted to serve a nonconforming building with prior approval of the 
Office. The services/systems and utilities in the nonconforming building shall be equipped with fail 
safe valves, switches, or other equivalent devices that allow the nonconforming building to be 
isolated from the aGute Gare hospital buHdings conforming building. 

Exception: Remodel projects that use available existing services/systems and utilities are 
exempted from the requirements of this section. The enforcing agency shall be permitted to 
exempt minor addition, minor alteration, and minor remodel projects and projects to upgrade 
existing services/systems and utilities from the requirements of this section. 

3416A.1.1.1 Services/systems and utilities for hospital buildings. 

3416A.1.1.1.1 New hospital buildings, additions, alterations, and remodels .of 
conforming (SPC-3, -4, -40, or-5) hospital buildings. Services/systems and utilities 
for new hospital buildings and additions, alterations or remodels to existing conforming 
buildings shall originate in hospital buildings that are conforming or have approved 
performance categories of SPC-3 or higher .. and NPC-4 or higher. The 
services/systems and utilities shall not pass through or under buildings that do not have 
approved performance categories of SPC-2 or higher and NPC-4 or higher. 

Exceptions: 
Services/systems and utilities shall be permitted to pass through or under buildings 
that have approved nonstructural performance categories of NPC-3 or higher or NPC-
2,provided that the building has an approved extension to the NPC-3 deadline. The 
services/systems and utilities feeding the new building addition, alteration, or remodel 
shall conform to the new building provisions of this code and shall be deemed by 
OSHPD to be free. of adverse seismic interactions that could be caused by potential 
failure of overhead or adjacent components. 

3416A.1.1.1.2 Additions, alterations, and remodels of SPC-2 hospital buildings. 
Services/systems and utilities for additions, alterations, or remodels of SPC-2 hospital 
buildings shall be permitted to originate in and pass through or under SPC-2 or higher 
buildings that have an approved nonstructural performance category of NPC-3 or 
higher. 

Exception: Services/systems and utilities shall be permitted to pass through or under 
buildings that have approved nonstructural performance categories of NPC-2, 
provided that the building has an approved extension to the NPC-3 deadline. 
Services/systems and utilities feeding the addition, alteration or remodel shall conform 
to the nonstructural bracing requirements for new buildings. 

3416A.1.1.1.3 Alterations and remodels of SPC-1 hospital buildings. 
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Serv;ceslsystems and utilities for alterations or remodels of SPC-1 hospital bui/d;ngs shall 
be permitted to originate in and pass through or under SPC-1 or higher buildings that have 
an approved nonstructural performance category of NPC-2 or higher. 

3416A.1.1.1.4 Buildings without SPCINPC ratings. When services/systems and 
utilities for new buildings, additions, alterations, or remodels pass through or under 
hospital buildings which would not otherwise re_quire evaluation for an SPC rating, such 
buildings shall be evaluated in accordance with the requirements of Section 1.3, Chapter 
6, of the California Administrative Code, to determine the appropriate ratings, or shall be 
shown to meet the structural requirements of these regulations for new hospital buildings . 

. The services/systems and utilities feeding the new building addition, alteration, or 
remodel shall conform with new building prov;sions of this code and shall be deemed by 
OSHPD to be free of adverse seismic ;nteractions that could be caused by potential failure 
of overhead or adjacent components. 

3416A.1.1.1.5 Buildings removed from acute-care hospital service. 
Services/systems and utilities for conforming acute care hospital buildings shall be 

· perm;tted to pass through or under a bui/d;ng that has been removed from acute care 
:·hospital service until January 1, 2030 ;f the building removed from service meets the 

performance requirements of Sect;on 3416A.1.1.1.1. Services/systems and utilities for 
· ·nonconforming non-acute care hospital buildings shall be permitted to pass through or 

under a building that has been removed from acute care hospital service only if the 
building removed from service meets the performance requirements of Section 

. 3416A.1.1. f.2. 

3416A.1.1.2 Sen1Jseslsystems aRd utilities f9r skilled nursi-Rg.fasi!ities, Intermediate 
sare fasilities and sorrestisRal treatmeRt seRters. 

3416A.1.1.2.1 A'ev: lwildiRgs and additisRs. Servfoeslsystems aRd f;Jti/Wes for Rew 
blJildings and additfons shall net originate iR or pass throf;Jgh or f;Jnder Ronconformfng 
structures. 

EJweption: As aR altemate to this sectioR, skilled RtJ..r:sJng andiRtermedJate care 
faciJities and correctlona! treatmeRt ceRters shaft be permitted to meet the 
reqf;JiremeRts .in Sectkm 3416A.1.1.1 for hospital bu#dings. 

3416A.1.1.2.2 Al-teraticms aRd remodels. Ser.tfceslsystems and utilitfes for alterations 
or remodels of existing buikJ.iRgs shall be permitted to pass throf;Jgh Ronconformfng 
struowres, pro'l.ided the new ser1.ioeslsystems and f;Jtllities passing through the buHdfngs 
are anohored and braced for seismfo forces fn acoordance Vlith these regf;Jfations for new 
blJi.'fJings and are free of adverse seismio interaotlons oaf;Jsed by potential fai!r:Jre of 
0•1-0rhead or adjaoent components. 

3416A.1.2 Jurisdiction. Services/systems and utilities for Hospitals, ski!.'ed nf;Jrs.ing facHi#es ... and 
intermediate oare faoilitfes shall originate in and only pass through or under buildings that are under 
the jurisdiction of the Office of Statewide Health Planning and Development (OSHPD). 

SECTION 3417A 
COMPLIANCE ALTERNATIVES 

FOR MEANS OF EGRESS 

3417 A.1 General. Means of egress through existing buildings shall be in accordance with Chapter 1 O 
except as modified in this section. 

3417 A.1.1 Means of egress. f9r hospitals, skilled RursiRg fasi/ities, IRt&. .. mediate Gare 
facilities, and. sorrestiona..' treatmeRt senters. Means of egress for aof;Jte care hospitals, sk#led 
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nursjng faciHtfes, intermedfate care faoilities, and correctional treatment centers shall comply with 
the requirements of Sections 3417A.1.1.1and3417A.1.1.2. 

Exception: The enforcing agency shall be permitted to exempt minor additions, minor 
alterations and minor remodel projects from these requirements. 

3417 A.1.1.1 Means of egress for hospital buildings. Means of egress for hospital buildings 
shall comply with the requirements of Sections 3417A.1.1.1.1through3417A.1.1.1.6. 

3417A.1.1.1.1 New and existing conforming hospital buildings. Means of egress for 
new hospital buildings and additions to existing conforming hospital buildings shall only 
pass through buildings that are conforming or comply with the requirements of SPC-3 or 
higher, and NPC-4 or higher. 

Exception: Existing means of egress that pass through hospital buildings that have 
approved nonstructural performance categories NPC-3, or NPC-2, if the building has 
an approved extension to the NPC-3 deadline, shall be permitted to remain for the 
duration of extension. The nonstructural components in the path of egress shall be 
braced in accordance with the new building provisions of this code. 

3417A.1.1.1.2 Existing SPC-2 hospital buildings. Means of egress for additions to 
existing SPC-2 hospital buildings shall only pass through hospital buildings that have 
approved performance categories of SPC-2 or higher and NPC-4 or higher. 

Exception: The means of egress shall be permitted to pass through hospital buildings 
that have approved nonstructural performance categories of NPC-3, or NPC-2 if the 
building has an approved extension to the NPC-3 deadline. Nonstructural components 
in the path of egress shall be braced in accordance with the new building provisions of 
this code. 

3417A.1.1.1.3 Existing SPC-3 or higher hospital buildings. Means of egress for 
remodels of existing SPC-3 or higher hospital buildings shall only pass through hospital 
buildings that have approved performance categories of SPC-2 or higher and NPC-4 or 
higher. 

Exception: The means of egress shall be permitted to pass through hospital buildings 
that have approved nonstructural performance categories of NPC-3, or NPC-2 ifthe 
building has an approved extension to the NPC-3 deadline. Nonstructural components 
in the path of egress shall be braced in accordance with the new building provisions of 
this code. 

3417 A.1. ·1.1.4 Existing SPC-1 hospital buildings. Means of egress for remodels of 
existing SPC-1 hospital buildings shall only pass through hospital buildings that have 
approved performance categories of SPC-1 or higher and NPC-2 or higher. 

Exception: Means of egress for acute care service spaces for hospitals licensed 
pursuant to subdivision (a) of Section 1250 of the Health and Safety Code shall 
comply with the requirements of Section 3417A.1.1.1.2. 

3417A.1.1.1.5 Other ROR GoRformiRg hospital buildings. Hospital buildings that would 
not otherwise require evaluation for an SPC rating, which are used as a part of the means 
of egress for acute care hospital buildings. shall be evaluated in accordance with the 
requirements of Section 1. 3, Chapter 6, of the California Administrative Code to determine 
the appropriate rating, or shall meet the structural requirements of these regulations for 
conforming hospital buildings. Means of egress shall be in accordance with the 
requirements of Sections 3417 A. 1. 1. 1. 1 through 3417 A. 1. 1. 1. 4. 
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3417 A.1. 1.1.6 Buildings removed from hospital service. The means of egress for 
acute care hospitals shall be permitted to pass through buildings that are removed from 
hospital service only if the buildings remain under the jurisdiction of OSHPD, and only until 
January 1, 2030, subject to the following: 

1. Egress for conforming hospital buildings shall be permitted to pass through buildings 
that have been removed from acute care f?ospital service that comply with the 
requirements of Section 3417A.1.1.1.1or3417A.1.1.1.3. 

2. Egress for nonconforming hospital buildings shall be permitted to pass through 
buildings that have been removed from acute care hospital service that comply with 
the requirements of Section 3417A.1.1.1.2 or 3417A.1.1.1.4. 

After January 1, 2030, the means of egress for acute care hospital buildings shall only 
pass through hospital buildings that have approved performance categories of SPC-3 or 
higher and NPC-5. 

3417A.1.1.2 Af.eaRs of egress for skilled RUFsiRg faGilit!es, iRt-ermediate eare faGilities 
aRd eorreetioRa! treatmeRt eeRt-ers. MeaRs of egross for skilled Rf:l-fsiRg facilities, 
iRtermediato oare faoil!tios, aRd oorrootioRa! treatmoRt ooRters shall comply with the 
ref!iJiremoRts of SootioRs 3417.1.1.2.1and3417.1.1.2.2. 

3417A.1.1.2.1 A'e111faGl/ities oradditioRs t9 existiRg faGilities. MeaRs of egress for 
Rew or additloRs to sk#led nEJrsing fao.Wties, iRtorn:iec:#ate oare faoiUtios, or oorrootioRal 
treatment oeRtors shall only pass through ooRf.GrmiRg bEJl!flings. 

ExeeptioR: As afl altemate, skilled ntJFsiRg faoibil!es, !ntermecJ.iate care fae#itffJs, aRd 
cerreotioRal treatment oeRte.r:s sha!! be permf#ed to meet the og.r:oss .r:o(fl:liremeRts in 
Sections 3417A.1.1.1.1 through 3417A.1.1.1.5 for hospital bEJl.Jdings. 

3417A.1.2 Jurisdiction. Means of egress for l-lospfta!s, skff.led nEJrsiRg faciHtles and 
intermediate oare facilities, shall only pass through buildings that are under the jurisdiction of 
the Office of Statewide Health Planning and Development (OSHPD). 

SECTION 3418A[OSHPD 1] . 
REMOVAL OF HOSPITAL BUILDINGS FROM GENERAL ACUTE CARE SERVICES 

341 BA.1 General. The requirements of this section shall apply when general acute care services are 
completely removed from SPC buildings or when buildings are removed from OSHPD jurisdiction. All 
buildings that remain under the OSHPD jurisdiction, after one or more SPC bpi/dings are removed, 
shall satisfy the requirements of the California Building Standards Code. Approval of construction 
documents and a building permit are required for removal of SPC Buildings from general acute care 
services or removal of buildings from OSHPD jurisdiction. 

341 BA.1.1 Buildings without approved extensions. A SPC 1 hospital building without an 
approved delay in compliance requirements in accordance with the California Administrative 
Code (CAC) Chapter 6 Section 1.5.2 or past the extension date granted in accordance with 
the CA C Chapter 6 Section 1. 5. 2 shall not be issued a building permit until a project to remove 
the subject SPC 1 building from general acute care services has been approved. permitted, 
and closed in compliance bv the Office. 

Exception: Building permits for seismic compliance, maintenance and repair shall be 
permitted to be issued. 

3418A.2 Definitions. The fol/owing words and terms are applicable to this section only: 
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BUILDING. The area included within surrounding exterior walls or any combination of exterior walls 
and fire walls (as described in Sections 202 and 706) exclusive of vent shafts and courts. Areas of the 
building not provided with surrounding walls shall be included in the building area if such areas are 
included within the horizontal projection of the roof or floor above. A building may consist of one or 
more adjacent SPC Buildings. 

GENERAL ACUTE CARE SERVICE. Means basic and supplemental services, as defined in Section 
1224. 3, provided in a general acute care hosp,q;af building, as defined in Section 202 4-224...J and the 
California Administrative Code, Chapter 6, Section 1.2. 

SPC SEISMIC SEPARATION. Means a bE:Ji!df-ng separation in 
aooordanoe with the CaHtomfa Administratl•10 Code, Chapter 6 Seotlon 8. 4. 

STRUCTURAL SEPARATION. Means a building separation in accordance with this code. 

341 BA.3 Establishing eligibility for removal from general acute care service. In order to 
establish that one or more SPC buildings are eligible for removal from general acute care service, the 
hospital owner shall submit construction documents showing that after the SPC Buildings are removed 
from general acute care service: 

1. All basic acute care services or supplemental services on the hospital's license are 
provided in SPC buildings satisfying the requirements for SPC-2, SPC-3, SPC-4, SPC-40. 
orSPC-5. 

Exception: ff the hospital includes SPC-1 buildings that are not being removed from 
general acute care service, and these SPC-1 buildings have an approved extension to 
the SPC-2 deadline, basic acute care services or supplemental services on the 
hospital's license are permitted to remain in these SPC buildings for the duration of 
their extension or until these SPC-1 buildings are removed from general acute care 
service, whichever comes first. 

2. All basic acute care services or supplemental services on the hospital's license are 
provided in SPC buildings satisfying the requirements for NPC-3, NPC-4, or NPC-5. 

Exception: Services shall be permitted to be located in SPC buildings satisfying the 
requirements of NPC-2 if the SPC buildings have an approved extension to NPC-3 
deadline. 

3. The hospital complies with all egress requirements, including occupant load, number of 
required exits and travel distance to exits, and provides evidence that no egress from any 
acute care hospital building passes through the SPC buildings removed from general acute 
care service, SPC-1 buildings, or through buildings not under OSHPD jurisdiction. 

Exceptions: 
1. If the SPC building has an approved extension to the SPC-2 deadline, 

existing egress through the SPC-1 building shall be permitted for the duration 
of the extension or until the SPC-1 Building is removed from general acute 
care service, whichever comes first. 

2. When permitted by Section 3417A.1.1. 1.6. 

4. No SPC building removed from general acute care service is used as a smoke 
compartment for any acute care hospital building. Buildings not under OSHPD jurisdiction 
shall not be used as a smoke compartment for any acute care hospital building. 

5. Structural separation, fire barriers and fire walls shall satisfy the requirements of the 
California Building Standards Code. 
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Exception: An SPC seismic separation in accordance with the California 
Administrative Code Chapter 6 Section 3.4 shall be deemed to satisfy the building 
structural/seismic separation requirement in this section for SPC buildings that will 
remain under OSHPD jurisdiction. 

6. If the SPC building removed from general acute care service shares a common fire alarm 
system with the acute care hospital, the main fire alarm control panel shall be located in an 
acute care hospital building. The SPC buildingtemoved from general acute care service 
shall be in a separate zone monitored by the main fire alarm control panel. Flexible 
connections shall be provided for conduits/conductors crossing structural or SPC seismic 
separation joints. If the intent is to place the SPC building under local jurisdiction, the 
building shall satisfy Section 341BA.5.1. 

Exception: Flexible connections for fire alarm conduits/conductors crossing seismic 
. separation joints and fall safe shut off valves, and djsoonneots for utNWes between an 

SPC building removed from general acute care service and adjacent SPC-1 or SPC-2 
buildings may be omitted, provided the fire alarm and utilities in the adjacent SPC-1 
and SPC-2 builqings have no connection to any SPC-3, SPC-4, SPC-40. and SPC-5 
buildings providing general acute care service. 

7. -·· If the SPC building removed from general acute care service shares the fire sprinkler 
· system with the acute care hospital, an isolation valve with a tamper switch sh~// be · 
provided to isolate the portion of the system serving the SPC building removed from acute 
care service. Flexible connections shall be provided in piping that crosses structural or 
SPC seismic separation joints. The fire sprinkler system shall not originate in the SPC 
building removed from general acute care service. If the intent is to place the building 
under local jurisdiction, the building shall satisfy Section 341BA.5.1. 

Exception: Flexible connections for seismic separation joints and fail safe shut-off 
valves, and disconnects for utilities between an SPC building removed from general 
acute care service and adjacent SPC-1 or SPC-2 buildings may be omitted, provided 
utilities in the adiacent SPC-1 and SPC-2 buildings have no connection to any SPC-3. 
SPC-4. SPC-40. and SPC-5 buildings providing general acute care service. 

8. Patient access as required by Section 1224.4. 7.5 does not pass through an SPC building 
removed from general acute care service or through buildings that are not under the 
jurisdiction of OSHPD. 

9. The primary accessible entrance to the hospital is not through an SPC building removed 
from general acute care service or through buildings that are not under the jurisdiction of 
OSHPD. 

10. No utilities servicing acute care hospital buildings originate in or pass through, over, or 
under, an SPC building removed from general acute care service, except as permitted by 
Section 3416A.1.1. 1.5, or a building not under OSHPD jurisdiction. 

11. · If utilities originating in an acute care hospital building feed a SPC building removed from 
general acute care hospital service, fail safe shut-off valves and/or disconnects shall be 
provided that permit isolation of the SPC building removed from general acute care service 
from the hospital utilities. Flexible connections shall be provided for all utilities crossing 
structural or SPC seismic separation joints. 

Exception: Flexible connections for fire alarm oondlJitsloonduotors oros&ing seismic 
separation joints and fail safe shut-off valves, and disconnects for utilities between an 
SPC building removed from general acute care service and adjacent SPC-1 or SPC-2 
buildings may be omitted, provided the fire alarm and utilities in the adjacent SPC-1 
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and SPC..2 buildings have no connection to any SPC-3, SPC-4, SPC-4D. and SPC-5 
buildings providing general acute care service. 

3418A.4 Buildings intended to remain under OSHPD jurisdiction. 
341BA.4.1 Qualifying non-acute care services. In order for a freestanding building to remain 
under OSHPD jurisdiction that is removed from general acute care service, it shall contain one or 
more qualifying services. Qualifying services include: 

a. Services considered "Outpatient Clinical Services" as defined in H&SC § 129730(aX 
i. Administrative space 
ii. Central sterile supply 
iii. Storage 
iv. Morgue and autopsy facilities 
v. Employee dressing rooms and lockers 
vi. Janitorial and housekeeping facilities 
vii. Laundry 

b. Outpatient portions of the following services (with no more than 25 percent in-patient use), 
including but not limited to: 

i. . Surgical 
ii. Chronic dialysis 
iii. Psychiatry 
iv. Rehabilitation, occupational therapy, or physical therapy 
v. Maternity 
vi. Dentistry 
vii. Chemical dependency 

c. Services that duplicate Basic Services, as defined in H&S.Q. §1250, or services that are 
provided as part of a Basic Service, but are not required for facility licensure (with no more 
than 25 percent in-patient use). 

All hospital support services listed in Section 341BA.4. 1 Item a that are located in an SPC building 
at the time general acute care services are removed may remain, provided the California 
Department of Public Health certifies to the Office that it has received and approved a plan that 
demonstrates how the health facility will continue to provide all basic services in the event of any 
emergency when the SPC building may no longer remain functional. This certification shall be 
submitted by hospital to the Office prior to approval of the application to remove the SPC building 
from general acute care service. · 

3418A.4.2 Maintaining existing non-acute care services under existing license. Existing 
approved non-acute care occupancies, or services, existing in the SPC building at the time it is 
removed from general acute care service shall be permitted to remain, and removal of the SPC 
building from general acute care service is not considered a change in occupancy. The 
enforcement agency shall be permitted to requite evidence that the existing occupancies and 
services were in compliance at the time they were located in the SPC building. Any hospital · 
support services located in the building removed from general acute care service, including 
administrative services, central sterile supply, storage, morgue and autopsy, employee dressing 
rooms and lockers, janitorial and housekeeping service, and laundry, shall be in excess of the 
minimum requirements for Jicensure and operation. Prior approval by the California Department of 
Public Health shall be obtained by hospital to maintain these services in the SPC building 
removed from acute care service. 

341BA.4.3 Change of licensed services under existing license. A change of service or 
function for all, or a portion, of the SPC building removed from general acute care service requires 
compliance with the current requirements for that service, including accessibility requirements in 
accordance with Chapter 11 B. 

341 BA.4.3.1 Skilled nursing or acute psychiatric services. When general acute care 
services are removed from an SPC building which is intended to be used for skilled nursing or 
acute psychiatric services, and the new services will be licensed under the existing license of 
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the general acute care hospital these new services shall comply with Section 3416A.1.1.1.5 
for a nonconforming hospital building. 

3418A.4.3.1 341BA.4.3.2 Outpatient clinical services. When general acute care setvices 
are removed from an SPC building which is intended to be used for outpatient clinical setvices 
under the existing acute care hospital license, the building is required to comply with the 
current OSHPD 3 code requirements for the new setvice. 

341 BA.4.4 SPC buildings removed from general acute care service with new license. Wheo 
general acute care setvices are removed from an SPC building, and new services provided in the 
SPC building are issued an initial license, as determined by the California Department of Public 
Health, as a skilled nursing facility or acute psychiatric hospital, the SPC building shall comply with 
the new building code requirements or equivalent provisions of the California Building Standards 
code at the time of application. 

341 BA.4.5 Change of building occupancy or division. When an SPC building is removed from 
general acute care service with or without change of license, the new occupancy group and 
division of the building, and/or new setvice or function, shall be established. A new certificate of 
occupancy shall be required for the building removed from general acute care service. 

341 BA.5 Change in jurisdiction for buildings removed from general acute care service. Except 
as provided by Section 341 BA.5.3, at the hospital's discretion, a building removed from general acute 
care service shall be permitted to be placed under the jurisdiction of the local enforcement agency. 
To be eligible for a change in jurisdiction, the building removed from general acute care service shall 
satisfy the requirements of Section 3418A.5. 1. 

341 BA.5.1 Eligibility for change in jurisdiction. For a building removed from general acute care 
service to be eligible for a change in jurisdiction to the local enforcing agency, all the following 
criteria shall be satisfied: · 

a. The building removed from general acute care service shall be freestanding, as defined in 
the California Administrative Code, Section 7-111. 

b. Any hospital support setvices located in the building removed from general acute care 
service, including administrative setvices, central sterile supply, storage, morgue and 
autopsy, employee dressing rooms and lockers, janitorial and housekeeping service, and 
laundry, shall be in excess of the minimum requirements for licensure ~nd operation. Prior 
approval by the California Department of Public Health shall be obtained by hospital to 
locate these services in the building removed from general acute care service. 

c. Setviceslsystems and utilities (e.g. power, emergency power, communicationldata/nurse
call systems, space-heating systems, fire alarm system, fire-sprinkler system, medical gas 
& plumbing systems) shall be separate and independent from those setving any buildings 
under OSHPD jurisdiction. 

d. If the building being transferred to the jurisdiction of the local enforcing agency is adjacent 
to a building µnderOSHPD jurisdiction and fire resistive construction separations are 
required, they shall be located in the building under OSHPD jurisdiction. 

3418A.5.2 Modification of buildings removed from OSHPD jurisdiction. The owner of the 
building shall be responsible for bringing the building into compliance with all requirements of the 
new authority having jurisdiction. If a building requires modification to become eligible for removal 
from OSHPD jurisdiction, the construction project shall be closed with compliance by OSHPD 
prior to the change in jurisdiction. All occupancy separation, set-back, and allowable area 
requirements shall be enforced. 

3418A.5.3 Buildings not eligible for change in jurisdiction. The following freestanding 
buildings shall remain under OSHPD jurisdiction: 
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a. Any building in which basic and/or supplementary services are provided for a general 
acute care hospital, acute psychiatric hospital, and general acute care hospital providing 
only acute medical rehabilitation center seNices. 

b. Any building which provides required patient access, egress, or smoke compartment for 
a Building under OSHPD's jurisdiction. 

c. Any building in which services under ,OSHPD jurisdiction are provided, including skilled 
nursing services, intermediate care services, acute psychiatric services, and distinct part 
skilled nursing or intermediate care services. 

d. Any building providing central plant or utility services to a building under OSHPD 
jurisdiction. 

e. Any building through which utilities pass through, over or under, to serve a building under 
OSHPD jurisdiction .. 

3418A.6 Vacant space. With the removal of general acute care services, the vacated space must be 
re-classified with an intended occupancy as required under Section 302. If the hospital determines 
that the building or space in the SPC building removed from general acute care service wi/I be vacant, 
the hospital shall demonstrate that unsafe conditions as described in Section 116. 1 are not created. 

3418A.7 Demolition: Demolition of SPC buildings to be removed from general acute care services 
shall be permitted when buildings remaining under OSHPD's jurisdiction, after demolition, satisfy the 
requirements of the California Building Standards Code and demolition activity does not impair the 
operation and/or safety of any buildings that remain under the OSHPD's jurisdiction. Demolition shall 
be in accordance with Section 3303. 

SECTION 3419A [OSHPD 1] 
HOSPITAL BUILDINGS REMOVED FROM GENERAL ACUTE CARE SERVICES 

3419A.1 General. The requirements of this section and Section 3418A shall apply to buildings 
removed from general acute care services that remain under OSHPD jurisdiction. 

3419A.2 Non-GAC buildings. Non-GAG buildings shall conform to the requirements of Section 
1.10.1. 

3419A.3 Freestanding buildings. Application and enforcement of freestanding buildings removed 
from general acute care services but remaining under OSHPD jurisdiction shall be in accordance with 
Section 1. 10. 

Freestanding hospital-owned clinics shall be permitted to be under the jurisdiction of OSHPD in 
accordance with the California Administrative Code Sections 7-2104, 7-2105, and 7-2106. 

NOTATION: 
Authority: Health and Safety Code Section 130005(g) & 130021 
Reference: Health and Safety Code Section 1.275, 129790, 129850 & 130005(g) 

CHAPTER35 
REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The 
standards are listed herein by the promulgating agency of the standard, the standard identification, the 
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effective date and title, and the section or sections of this document that reference the standard. The 
application of the referenced standards shall be as specified in Section 102.4. 

[OSHPD 1 & 4} Reference to other chapters. In addition to the code sections referenced, the 
standards listed in this chapter are applic?ble to the respective code sections in Chapters 16A, 17 A, 
1BA, 19A, 21A, and 22A., and 34A. 

AAMA American Architectural Manufacturing Association 
1827 Waldon Office Square, Suite 550 
Schaumburg, IL 60173 

Standard 
reference 
number Title 

... 
501.4-09 Recommended Static Test Method for Evaluating 

.( ... Curtain Wall and Storefront Systems Subjected to . ·. 
Seismic and Wind Induced lnterstory Drifts .. 

' 
501.6-09 Recommended Dynamic Test Method For 

Determining The Seismic Drift Causing Glass Fallout 
From A Wall 

ACI American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, Ml 48333-9094 

Standard 
reference 
number Title 
... 
318-14 Building Code Requirements for Structural Concrete 

355.2-07 Qualification of Post-Installed Mechanical Anchors in 
Concrete 

355.4-11 Qualification of Post-Installed Adhesive Anchors in 
Concrete 
Guide for the Design and Construction of Externally 

440.2R-08 Bonded FRP Systems for Strengthening Concrete 
Structures 

... 
503.7-07 Specification for Crack Repair by Epoxy Injection. 

506-05 Guide to Shotcrete 

530-13 Building Code Requirements for Masonry Structures 
... 
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Referenced 
in code 

section number 

2410.1 

2410.1 

Referenced 
in code 

section number 

Table 1705A.2.1, Table 
1705A.3. - 1705A.2.2.1.2, 
181OA.3.10.4, 1901.3.4.4 

1903A, 1904A. 1905A, 
1910A.5.4 1913A.5, 

1913A.7.2, 1913.2, 1913.3 
1616A.1.19 

1616A.1.19 

1911A.3 1914A.3. 

1911A.2 1914A.2 
1913.4.5, 1908A.1 

1910A.1, 1908A.3 191(JA..3, 
1908A.12 

191(JA..12, 1911A.2 
1914,A<.2 

2107A.5, 2107A.6 
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American Institute of Steel Construction 
Construction One East Wacker Drive, Suite 700 

AISC Chicago, IL 60601-2001 

Standard 
reference 
number Title 

341-10 Seismic Provisions for Structural Steel Buildings 

Prequalified Connections for Special and 
358-10 Intermediate Steel Moment Frames for Seismic 

Applications including Supplement§. No. 1 & 2 

360-10 Specifications for Structural Steel Buildings 

AISI American Iron and Steel Institute 
1140 Connecticut Avenue, 705 
Suite 705 
Washington. DC 20036 

Standard 
reference 
number Title 
S214-12 North American Standard for Cold-formed Steel 

Framing-Truss Design, 2012 

ANSI American National Standards Institute 
25 West 43rd Street, Fourth Floor 
New York, NY 10036 

Standard 
reference 
number Title 
A 190.1-12 Structural Glued Laminated Timber 

APA APA- Engineered Wood Association 
7011 South 19th 
Tacoma, WA 98466 

Standard 
reference 
number Title 
A 190.1-12 Structural Glued Laminated Timber 
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Referenced 
in code 

section number 
1705A.2.1, 2212.2~ 2205A, 

2206A 

2212.3, 2205A, 2206A.2 

1705A.2.1, Table 
1705A.2.1, 2206A.2, 

2212.1.1, 2204A.4 
2204A.2.2, 2212A.1.2. 

2212A.2.1 

Referenced 
in code 

section number 
2211A.3, 2212.5.1.2 

Referenced 
in code 

section number 
1705A.5.4 

Referenced 
in code 

section number 
1705A.5.4 
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ASCE/SEI American Society of Civil Engineers 
Structural Engineering Institute 
1801 Alexander Bell Drive 
Reston, VA20191-4400 

Standard 
reference 
number Title 
5-13 Buildinq Code Requirements for Masonry Structures 
... 
7-10 Minimum Design Loads for Buildings and Other 

Structures including Supplement No. 1 

... 
19- 10 Structural Aoolication.of Steel Cables for Buildings 
... 
24-4314 ° Flood Resistant Design and Construction 

... 
41--00 13 Seismic Evaluation and Retrofit Rehabilitation of 

Existing Buildings :.- ... C'. .I-·- -'-Al- of ·- - ;- , .. ·-· 
49- 12-0+ Wind Tunnel Testing for Buildings and Other 

Structures 

ASTM ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Standard 
reference 
number Title 
... 

A 153/A 153M- Specification for Zinc Coating (Hot-dip) on Iron and 
09 Steel Hardware 
A370-134+J Standard Test Methods and Definitions for 

Mechanical Testing of Steel Products 

... 
A 722/A722M- · Specifications for Uncoated High-strength Steel Bar 
12 for PrestressinQ Concrete 
... 
A1064-13 Standard SQ.ecification for Carbon steel wire and 

Welded Wire Reinforcement, Plain and Deformed, 
for Concrete 

... 
8 695-04 (2009) Standard Specification for Coatings of Zinc 

Mechanically Deposited on Iron and Steel Strip for 
BuildinQ Construction 
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Referenced 
in code 

section number 
2107A.5, 2107A.6 

104.11, 202, 1.616.9, 
1616.10, 1603A.21613A, 

1616A, 1803A.6, 
1905A.1.21, 21141'..1, 

2114.13, 2210A.2, 
2212A.2.4, 2410.1.1, 

2410.1.2, 

2208A.1, 2207.1, 2207.2 

1203.4.2,1612.4, 1612A.4, 
1612.5, 1612A.5, 2702.1.7, 

3001.2 

1603A.2, 1616A.1.30, 
3406A 3412A,3413A 

1609.1.1, 1609A.1.1 

Referenced 
in code 

section number 

2304.10.1.1 2304.9.1.1 

3413A.1.3 

1a12A.4.2 .J100.2.4.2, 
1811A.4 

1903A.8 

2304.10.1.12304.9.1.1 
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... 
C90-14 Standard SQecification for Load Bearing_ Concrete 

Masonrv Units 
C 94/C94M- 14a Specifications for Ready Mix Concrete 
~ 
... 
c 150-12 Specification for Portland Cement 

... 
C 270-14a.:t-28 Soecifications for Mortar for Unit Masonrv 
CW907 Stamia.~ Thst Methe€/. fe,c PeteRtiaJ A!l~aJ.i SiliGa 

~ '"· .:<,, ~+ J\ --·-- -·-L- -
'v •• v•, 

... 
c 595-13 Specification for Blended Hydraulic Cement 

... 
C 618- 12a-00a Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzo/an for Use in Concrete 
... 
C 635/C 635M- Specification for the Manufacture, Performance, and 
13g Testing of Metal Suspension Systems for Acoustical 

Tile and Lay-in Panel ceilinas 
C 636/C 636M - Practice for Installation of Metal Ceiling Suspension 
1300 Systems for Acoustical Tile and Lav-in Panels 
... 
c 989-13.(}9 Standard Specification for Slag Cement for Use in 

Concrete and Mortars 
... 
c 1019-13# Test Method of Sampling and Testing Grout 

... 
C 1157/C ASTM Standard Performance Specification for 
1157M-11 Hydraulic Cement· 
... 
c 1240 11 Standa.~ SpeGifieatlon for S#iGa Fume LJ.se€/. !n 

Cementitious M8ftures 
c 1249- Standard Guide for Secondary Seal for Sealed 
06a(2010) Insulated Glass Units for Structural Sealant Glazing 

Avo/ications 
... 
c 1260 07 StaRda"fi. Thst ~~t/:10€/. foe 0 oter:i#al l! lfra!i ReaGtiitity :ffiill il•I J lli~.ilil 

~+ J\ ...... /ft If_ ......1.-. ... ,-. ......... JI /f_.t.,_ -.;J\ - . .... --· ..v •• _, 

. . . 
G 1293 gge Standard Test Me tho€/. for Determination of Length. 

f"'I-.---- ~+1"'-----L- n .. ~ ~~ J\fl·~li n:r: __ -
- -· ~ - ,...,,..., ...... _...., ........... '" •v-

... 
Thst Methofi. for Compress!•10 Strength. of Masonry 

G 1314 97 PFisms 
... 
c 1392-00(.2014 Standard Guide for Evaluating Failure of Structural 
-2009) Sealant Glazinq 
c 1394-03 (.2012 Standard Guide for In-Situ Structural Silicone 
.WOO) Gfazinq Evaluation 
... 
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2105A.2 

1705A.3.3.11705A.3.3 

4-003.4, 191 OA .:f-94..JA, 
1916.1.2 

~2105A.3 
1903A.3 

1903.4.6, 1910A.11913.L'd 

1903." .. 3, 1910A.11913A.1, 
~ 

1616.10.16, 1616A.1.21 
1616A.1.W 

1616.10.16, 1616A.1.21 
1616A.1.20 

1903A.5, 1903A.6, 
1910A.11913," •. 1, ~ 

2105A.3 2105A.2.2.1.4, 
2114.6.12114.9.1 

1910A.11913.'t 1, 

1903A.6 

1903/'..6, 2410.1.1 

1903A.6, 2410.1.1 

1903A.6, 1913.2.3 

2114.9.1 

2410.1.3 

2410.1.3 
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c 1401-14008 Standard Guide for Structural Sealant Glazin_a 
... 

StamJa,-:G Tust Metf:ied fer QeteFFRfRiR€J tRe PoteRtlal 

G1567 OB A!kali S.iHoa ReaotMty ef the Comb.'RatJoRs ef 
Ceme11tio.JeEJs Matefia!s aRe Aw.r:egate (Aooele.i:atetl 
A If_ • ....L-,..., 1""1-- II .. _;, 

--· 
C1586-05 (2011) Standard Guide for Quality Assurance of Mortars 

... 
D 1586-11 Standard Test Method for Standard Penetration Test 

(SPTJ and Sp/it-Barrel Samolina of Soils 
... 

StaRdar:cl Tust .Method for !'/leoha11loa.1 CoRe Q 3441 QS 
PeRetfatieR Tusts ef Self 

D 5778-12 
Standard Test Method for Electronic Friction Cone 
and Piezocone Penetration Testina of Soils 

... 
D 3966-07 Standard Test Method for Piles Under Lateral Loads 
(2013) 
... 
E 580~ 1444-b Standard Practice for Installation of Ceiling 

Suspension Systems of Acoustical Tile and Lay-in 
Panels in Areas Subject to Earthquake Ground 
Motions 

... 
F 606-14 Standard Test Methods for Determining_ the 

Mechanical Progerties of Externall'f. and lnternall'f. 
Threaded Fasteners, Washers, Direct Tension 
Indicators, and Rivets 

... 

American Wood Council 
AWC 222 Catoctin SE, Suite 201 

Leesburg, VA 20175 

Standard 
reference· 
number Title 

... 

ANSl/AWC NDS- National Design Specifications (NOS) for Wood 
2015 Construction with 2012 Supplement and addendum 
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2410.1 

1903A.6, 1913.2.3, 

2114.9.1, 2105A.3 
21QSA.2.2.1. 4 

J.:142..2 1813A 

~ 

1813A 

1810A.3.3.2 

1616A.1.211616A.1.W 

2213A.1 

Referenced 
in code 

section number 

1905A.1.8 19QSA.1.21 ... 
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American Wood Products Association 
P.O. Box 361784 

AWPA Birmingham. AL 35236-1784 

... 
USE CATEGORY SYSTEM: User Specification for 
Treated Wood Except Section 6, Commodity 

U1-14 Specification H 

American Welding· Society 
550 N.W. LeJeune Road 

AWS Miami, FL 33126 

Standard 
reference 
number Title 

Structural Welding Code-Steel· 

01.1- 10 

Structural Welding Code-Sheet Steel 

D1.3-08 

Structural Welding Code - Reinforcing Steel 

01.4-11 

01.8-09 
Structural Welding Code - Seismic Supplement 

QC1-07 00 Standard for AWS Certification of Welding 
Inspectors 

Factory Mutual Global Research 
Standards Laboratories Department 

FM 1301 Atwood Avenue, P.O. Box 7500 
Johnston, RI 02919 

Standard 
reference 
number Title 

ANSI/FM 1950-
Approval Standard for Seismic Sway Braces for 
A1Jtematts SpfiRkler- Systems Pipe, Tubing and 

15 4-(} 
Conduit 

... 
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1812A.2 ... JUJ6.2.2 

Referenced 
in code 

section number 
Table 1705A.2.1, 

1705A.2.517QaA.2.2.a, 
2212.6.2, 2213A.2 

Table 1705A.2.1, 
1705A.2.5 

Table 1705A.2.1, 
1700.2.2.1.2, 2101A.3, 

21{}7-A.4 

170SA.2.517QaA.2.2.a 

17osA.2.s 1?QaA.2.2.a 

Referenced 
in code 

section number 
170SA.13.2170aA.12.3 

11/13/15 



International Code Council, Inc. 
500 New Jersey-Ave, NW 
61

h Floor 
ICC Washington, DC 20001 

Standard 
reference 
number Title 

... 
Acceptance criteria for expansion anchors in 

ICC-ES AC 014215* Masonry elements 

Acceptance criteria for Adhesive anchors in 

ICC-ES AC 5842 15* Masonry elements 

ICC-ES AC 7042 15* Acceptance criteria for fasteners power-driven 
into Concrete, Steel and Masonry elements 

ICC-ES AC 106-42 Acceptance criteria for predrilled fasteners (screw 
15* anchors) in Masonry 

ICC-ES AC 125-42 Acceptance criteria for Concrete, and Reinforced 
15* 
~ 

and Unreinforced Masonry strengthening using 
externally bonded Fiber-Reinforced Polymer 
(FRP) composite systems. 

ICC-ES AC 156-42 Acceptance criteria for Seismic Certification by 
15* Shake-Table Testing of Nonstructural 

Components 
ICC-ES AC 178-42 Acceptance criteria for inspection and verification 
~ of Concrete, and Reinforced and Unreinforced 

Masonry strengthening using Fiber-Reinforced 
Polvmer (FRPJ composite svstems. 

ICC-ES AC 193-42 Acceptance criteria for mechanical anchors in 
15* Concrete elements 
ICC-ES AC 232-15* Accegtance criteria for anchor channels in Concrete 

elements 
ICC-ES AC 308- 42 Acceptance criteria for post-installed adhesive 
15* anchors in Concrete elements 
ICC-ES AC 358- 42 Acceptance criteria for Helical 
15* foundation systems and devices 
ICC-ES AC 446- 15* Accegtance criteria for headed cast-in sgecialt't, 

inserts in Concrete 
*Refers to International Building Code, -2()-1-2 2015 as a reference standard. 
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Referenced 
in code 

section number 

1616A.1.19 

1616A.1.19 

1616A.1.20 190BA.1.1 

1616A.1.19 

1911 A. 3 .:f..9:1-4.J. 

1705A.13.3 170aA.12. 4 

1911A.3 1914/'..3 

1616A.1.19, 1909A.11 

1616A.1.19, 1901.3.2 

1616A.1.19, 1901.3.3 

1810A.3.1.5.' 

1616A.1.19 1901.3.~ 
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International Organization for 
Standardization 

ISO 
ISO Central Secretariat 
1 ch, de la Voie-Creuse, Case Postale 56 
CH-1211 Geneva 20, Switzerland 

Standard 
reference 
number Title 
... 
ISO 9001-08 Quality management systems -

Requirements 
ISO 17020-12 Conformity_ assessment - Reg_uirements for 

the 012.eration of various t1£12es of bodies 
oerformina insnection 

ISO 17025-05 General requirement for competence of 
testing and calibration laboratories 

NFPA National Fire Protection Association 
1 Batterymarch Park 
Quincy, MA 02169-7471 

Standard 
reference 
number Title 
... 
13-16 Installation of Sprinkler Systems 

PCI Precast Prestressed Concrete Institute 
200 West Adams Street, Suite 2100 
Chicago, IL 60606-5230 

Standard 
reference 
number 

Title 
... 
PC/ 120-10 PC/ Design Handbook, 7"' Edition 

PTI ' Post-Tensioning Institute 
8601 North Black Canyon Highway, Suite 
103 
Phoenix, AZ 85021 
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Referenced 
in code 

section number 

1705A.13:3 1705A.12.4 

1704A.2 

1703A.4 1705/\.12.4 

Referenced 
in code 

section number 

1616.9.5, 1616.10.17 

Referenced 
in code 

section number 

1905A.1.1, 1905A.1.2 
19Q5A.1 

11/13/15 



Standard 
reference 
number 

Title 
... 
PT/-2004 Recommendations for Prestressed Rock 

and Soil Anchors (4th Edition) 

... 

TMS The Masonry Society 
3970 Broadway, Unit 201-D 
Boulder, CO 80304-1135 

Standard 
reference 
number Title 
... 
402-13 Building Code Requirements for Masonry 

Structures 
... 

UL ULLLC 
333 Pfingsten Road 
Northbrook, IL 60062-2096 

Standard 
reference 
number Title 
... 
857-13 Bu sways 

... 

WCLIB. West Coast Lumber Inspection Bureau 
P. 0. Box 23145 
Portland, OR 97281 

Standard 
reference 
number Title 

... 
A/TC 111-05 Recommended Practice for Protection of Structural 

Glued Laminated Timber During Transit, Storage 
and Erection 

... 
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Referenced 
in code 

section number 

1810A.3.10.4, 1811A.2, 
1812A.4, 1812A.5, 1813A.2 

.:J1.()6.2. 4, ,,!1()6.2. § 

Referenced 
in code 

section number 

2107A.5, 2107A.6 

Referenced 
in code 

section number 

1705A.13.3.1 

Referenced 
in code 

section number 

2303.1.3.1 
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AITC 117-10 Standard Specifications for Structural Glued 2303.1.3.1 
Laminated Timber of Softwood Species 

... 
AITC404-05 Standard for Radially Reinforcing Curved Glued. 2303.1.3.1 

Laminated Timber Members to Resist Radial 
Tension 

NOTATION: 
Authority: Health and Safety Code Section 130005(9) & 130021 
Reference: Health and Safety Code Section 1275, 129790, 129850 & 130005(9) 

·APPENDIXJ 
GRADING 

SECTION J104 
PERMIT APPLICATION AND SUBMITTALS 

J104.4 Liquefaction study. For sites with mapped maximum considered earthquake spectral 
response accelerations at short periods (Ss) greater than 0.5g as determined by Section 1613, a study 
of the liquefaction potential of the site shall be provided, and the recommendations incorporated in the 
plans. 

Exception: 

1. A liquefaction study is not required where the building official determines from established local 
data that the liquefaction potential is low. 

2. [OSl=IPD 1, 2, & 4] ExceptfoA 1 not permitted by OSHPD. 

SECTION J106 
EXCAVATIONS 

..1106.2 Earth retaiR!Rg shMiRg. [OSHPD 1 & 4} 

.J106.2.1 Generat. The requirements of this section shaH apply to temporary and permanent earth 
retaining shoring using sok#er pf.les and lagging with or without tie back anchors !n soil or rook, 
only when ox.isting or new OSHPD 1 or 4 facH#:fes are affected. Shor.ing used as oonstructlon 
means and methods only, which does not affect &xisting or now OSHPD 1 or 4 facH!#os, are not 
regulated by OSHPD and shall satisfy the requ,\roments of the authorities ha•1ingjurfsdiotfon. 
De&igR, construction, testJng, and inspeotioA shall satisfy the requ.J.roments of th.is oode except as 
modifi.ed !n Sections 0

1106.2.2 through .J106.2.8 . 
.l106.2.2 Duration. Shor.Ing shall be considered temporary wheA e,tements of the shoring villi be 
exposed to s#:e oondltions fer a period of less than one (1) y.ea.r; and shall be oon&idered 
permanent otherv1.ise. Permanent shoring shat! aooount fer the inorease in !atoral so# prossu.ro 
due to earthquake. At the end of the oonstruotion period, the &x!sting and new struotu.ros shall not 
rely on the temporary shoring fer support in anyway. ¥'/ood components shaH not be used fer 
permanent shoring fasting more than two (2) ,years. Wood components of the temporary shoring 
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that may a:ffeot tho porfoFFRaRoo ofpormaRoRt stmct1:1ro shat.' bo remo•10d after tho shoring is Ro 
longer ,"0q1:1irod. 
A!.' oompoRoRts of tho shoriRg shall #a~'6 oorrosiOR pretootioR orp."0sor1ative treatmoRt for their 
oxpootod ®ration. Wood oompoRoRts of the temporary shoring that wf,1.1 Rot bo ."emo'lod shat! bo 
treated .in aooordanoo vlith AWPA U1 (Commodity Speo#ioation A, Use Category 48 and SeotioR 
5. 2), aRd sha.'.f be ldentl'fied in aooordaRoe wlth Seotion 2303.1. 8.1. · 
..'106.2.3 Suroharge: S1:1rohargo p."0ss1:1."0 d1:10 to foot.irlgs, tra#io, or other so1:1roes shat! be 
oonsklered Jn design. Jf the footing s1:1FGhar:ge is !-Ooatod with!n the semi oiro1:1!ar distrib1:1tlen or bl:l!b 
of earth pressCJFe (when shoriRg is looatod olose to a footlngs), Jagging shall bo designed for 
/.ateral earth p."esswa dl:le to footJng s1:1."Vhargo. Soll aroh.'Rg o#eots may bo ooRsidered iR the 
design of /.aggiRg. Undorpinn!Rg of tho foot.'Rg may be 1:1Sod fR Heu of desigR.'Rg tho shorfRg aRd 
.'agglRg for s1:1r-Ohargo press1:1re. Altomati';.ely, 00Rt.'R1:1oiJs.1y oentactiRg drilled pier shafts near tho 
footiRgs sha.1.1 bo permitted. The la.toral s1:1rohar:go des.ign press1:1.·u sha!! bo derived 1:1sfng 
801:1SSinesq oq1:1ations modlfiod for the distrflwtioR of st."esses Jn aR elast!o medl1:1m dl:le to a 
uniform, oonoeRtrated or line sl:IFfaoe load as appropriate and soi! arohiRg effeots . 
..'106.2.4 DesigR aRd testiRg: Exoopt for the .modifioations as sot forth in Seotions J106.2. 4.1 aRd 
J106.2. 4.2 below, a!.' Prostressod Rook and Soil Tio baok Anohors shall be designed and tested fn 

. aooordanoe wlth PT! RooommoRdatioRs for Prest."essod Rook and Soi! Anohors (PT.' 2004) . 
• ..'106.2.4.1 Geoteelm!sal requirements: Tho gootoohnJoaJ ."eport ·for tho earth rotainJRg 
shoring shall add,"ess tho fo.'lowing: 

1. MiRf.rRl:lm diameter and m!Riml:lm spao!ng for tho aRoho."S inoludiRg consideration of 
gro(;Jf) effects. 

2. Mmcim1:1m 1:1Rb0Rded length and m.'Rfmum bonded length of the tie baok anohors. 
3. Ma-xim1:1m reoommended anohor tons/en oapaoity based upen tho soil or rook strength I 

gro1:1t bond and anohor depth lspao.'Rg. 
4. A.'.'owab!e bond stress at tho g."DURd / gro1:1t .intorfaoo and applioable factor of safety for 

l:J!.f!mato boRd stress for tho anohor. F-Orpormanont anohors, a minimum faotor of safety 
of 2. 0 sha!! be appJ.iod to grol:IRd sol' .'Rterfaoo as roq1:1.i."0d by PT/ 2004 Section 6. 6. 

5. M!nim1:1m gro1:1t pross1:1rF1 fer .'RstaHatien and post grof:lt pressu"e for the aRohor. Tho 
pros1:1mpU·10 post g.ro1:1t prossu,"0 of 300 psi may be 1:1Sod fer all soil type. 

6. Glass l CoFFOs.;on ProtoottoR is ,"0q1:1,\"0d for a.'! permanent anohors. Tho geotechRioal 
report sf:la!! speoify the oorrosion protootfon 1"0oommondatl0Rs for temporary anoho."S. 

7. Performance test for tho anohors shall be at a minirrwm of two (2) times the desjgn 
loads and sha!! not exooed 80% of the speolfiod mfnimEJm tensf.'e stmngth of the anohor 
rod. A oroep test is roqyired for all pmstressed anohors that are perfo:manoe tested~ 
A!! prochJotlon anohors shall be tested at 150% of design !oads aRd shall not be greater 
than 70% of tho speoified min.i.ml:IFR toRsilo strength of the aRohor rod. 

B. Earth press1:1.re, s1:1FGhargo p."0sst:1."0, and tho seismJo .increment ef earth pressure 
loadIRg, when applioable. · 

9. M8*fm1:1m ."eoommended lateral deformation at the tep of tho soldler p~'e, at the tie baok 
anohor locations, and tho drilled pier ooRoroto shafts at tho lov.l.f)st grade ,'e•t-el. 

10. Allowable ~'6rt.irol soll bearing prossu"e, friction ros.l.stanoe, and lateral passh'6 soil 
resistanoo for tho drf!.'ed pJer oeno.reto shafts and associated factors of safety fer these 
allowable capacities. 

11. So# pier shaft /p!lo .intoraotion ass1:1mptlons and lateral soi! stiffness to be 1:1sod .in 
desigR f-Or drU.lod pier oono.reto shaft orpi.'e lateral loads. 

12. Acoeptab!e drilling methods. 
13. Geoteohnioat ebservatlon aRd moRitoring recommendations . 

• .'106.2.4.2 Structural requlrements: 
1. Tendons shall bo thread baranohors oonferm'Rg to ASTMA 722. 
2. ARohor desJgR loads shall bo based 1:1pen the load combfnattens fn Soot!on 1605A. 3.1 

and shall not oxoeed 60 peroent of the speolfied minimum toRsilo strength of tho 
toRdons. 

3. The anohor shall be designed to fa!.' Jn g.rcJl:lt bond to tho sol.' or rock before pYH01:1t of 
the soi.' v10dgo. 

4. Design of shoring system shall aooo1:1nt for as b1:1.\'t looations of soil anohors 
CORs.idefiRg all speoJ'fied coRstrnction toloraRoes in Seotion J106.2.B. 
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5. Design of shoring system shall aooottnt for both short and long term deformation . 
.. 1106.2.4.3 Testing of tie baGk anshors: · 

1. TRo geoteohnioal englneer shall keep a reoord at}ob site of al! test loads, total anohor 
mo•10ment, and report their aoottraoy. 

2. .'fa tie baok anchor initia!!y faffs the testlng reqttirements, the anohor shall be permitted 
to be re grottted and retested. .If anohor oontinttos to fail, the followings steps shall be 
.fakeR;. 

a. The oontraoter shat.' determine the oattse of failttre variations of the soil 
conditfoRs, Jnsta.'!atlen methods, materia!s, etc. 

b. Contractor shat! propose a so.'utkm to remedy the problem. Tho proposed so.Mien 
wHI need to be re'l.iowed and approved by gootechn.ioa.1 engineer; sho.r.ing design 
e11glnee.i; and tho bwldfng o#ioia.'. 

3. After a satisfactory test, each anohor shall be leaked off !n acoordanoo with Seotien 8. 4 
of PT/ 2004. 

4. The shoring de&ign engineer shaU ipeoffy design ,loads for each anohor . 
.. 1106,2.5 CoRstruetioR: The constrnotion prooedttre shat! address tho following: 

1. He.les dril/.ed for piles/tie baok anohors shall be done wlthottt detrimental less of 
grottnd, &tottghing or oaving of materlals and withottt endangering pre•lfott&1y iRstaHed 
sho.ring members or existing fottndations. 

2. Drilling of earth anohor shafts for tie baoks shall ocottr when tho dr#l benoh reaohes two 
to three feet below tho le•/el of the tfo baok pookots. 

3. ea·&;ng or other methods shat! be ttsed whore nooessary to prcnent .toss of grcwnd and 
ooJJapse of the hole. 

4. The drill outtings from earth anohor shaft sha!.' be removed pr.ior to anohor instaHatlon. 
5. Unless tromio methods are t1Sed, all V'later and loose materials shall be romo•10d from 

tho ho.'os prior to instal.'ing pl!es I tie backs. 
6. Tie back anohor rods with attaohod contrali:zing de'l.ioes shai! be installed into tho shaft 

cir throttgh the drill easing. CentraJizlng device shall not restrict movement of the grottt. 
7. After lagging installation, •10,icls between JaggiRg and soil shall be baokfi.l!od immedf-ate!y 

to tho f[;J,1/ heigf:lt of !-agging. 
8. Tho so.l.cfiorpi.'os shall be p!-aoed within spooffied teloranoes Jn the dri/,'od hole and 

braced agaJnst dlsplaooment dttring grottting. Fi# shafts wlth oonorote ttp to top of 
footlng elevation, rest of the shaft can generaJ!y be filled wfth lean ooncrete. Excavation 
for Jagging shall not be started ttnti.' concrete has aohieved siJ#ieient strength for aJI · 
antlcJpated leads as determined by tho shoring design engineer. 

9. Whe.re boulders and I or cobbles ha'le boon identified in the gootechnfoa.' reports, 
contractor shall be prepared to address boul.cfers and l or oobb!es that may be 
encountered dur.ing tho drilling ofso!dierpi.'os and Tie back anohors. 

10. The grotttfRg oqttfpment sha!J prodttce gr<wt free of .4.Jmps and indisponsed oement. The 
grottting oqttfpment shaH be sf~od to enable tho grottt to be pttrnped in contlRttotts 
operation. Tho mixer shaH be oapable of ooRtfnttotts!y agitating the grottt. 

11. Tho qttantity of grottt and grottt pressure shaJ! be reoordod. The grottt prossttre shall be 
controlled to prevent oxoossive heave in soils or fraotttring rook formations. 

12. !!post grotttlng fs roqtt.\red, post g.rottting operation shall be performed after initial grout 
has set for 24 hottrs fn the bond length only. Tie baoks shall be grottted over a sl:Jffioiont 
length (anohor bond .'ongth) to transfer tho maxirnttm anohor force to the anohor grottt. 

13. Testing of anohors may be performed after post grottting operations provided grottt has 
roached strength of 3, 000 p&; as reqttfrod by PT/ 2004 Sootion 6.11. 

14. Anohor rods shaU be tensioned straight and true. Excavation diroct!y be.tow the an oho.rs 
shall not contfntte before those anohors are tested. 

J106.2. 6 IRspection, survey monitorlRg, ami abser\'atiaR 
1. The sher.Ing design ongiRoer or his designoo shaft make periodic .inspeotlons of the }ob 

&ife for tho p1:Jrposo of observing tho installation of shoring system, testing of tie back 
anoho.•s, aRd monitoring of SfJPley. 

2. TesUng, inspeotion, and obsotvatfon shaH be Jn accordanoe with testing, fnspeotion aRd 
obse,01ation .requirements appro'led by the buf,l.cffng o#ioial. The foJiewing aotivltles and 
mater!als shaJ! be tested, fnspeoted, o.r obset'led by tho special inspootor arid 
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... -

geoteohntoal engineer: 
a. Samp!ing and testlng of conerete .w soldier pile and tie bask anehor shafts. 
b. F-abrieatlon oftle bask anohorpoekots on soldier beams 

. . e. lnstalfation and testing of tie bask ane'f:lors. 
d. Su.•yey monitoring ofso!dierpf.'.e and tie bask toad co!f.s. 
e. Sun<oy Monitoring of existing bu#dings. 

3. A eomplote and aeeurato reeord of aH so!dier pile locations, depths, eonerete strengihs, 
tie back toeatlons and lengths, tie baok grout ~rongth, quantity of oonerete porpflo, 
quantity of grout per tie back and applied tie- back loads shat! be maintained by tho 
special inspeeter and gooteohnioa! engineer. The shoring design ongfneer shaH be 
notlfied of any unusual eonditions eneountered during insta!.'atlon. 

4. CaHbratkm data for oaoh testJaok, preSStJ.re gauge, and masterprossu.re gauge shall be 
•,rerified by the speeia! inspeetor and gooteehnfoal engineer. The calibration tests shall 
be porf.otmed by an independent testing laboratory and wfthin 120 calender days of the 
data sl:Jbmltted. 

5. MonitoriRg po.wts shall be ostab#shed at tho top and at the anohor heads of selected 
soldierpfJes and at intermediate lnterva/8 as oonsfdered appropriate by the geotechnloal 

· engineer. 
6. Control points shaft be estab!lshod outside the area of lntluence of the shoring system to 

"'·ensure the aeeuraey of the monitoring readings. 
7. · The per.iedio basis of shoring monitoring, as a mfnumum, shaH be as f-O!lows: 

a. Jntftla! monitoring sha!I be per:fon:Red prior to any exoa'lat.ien. 
b. ORoe excavation has begun, the per.iedlo readings shall be taken 11/eekly untli 

Emoa118tion .reaohes the estimated subgrade 0!0•1Btion and the permanent 
fo1:1Rdation i8 oomp!ete. 

c. .If performanee of the shoring ts within established gukJe!ines, shoring design 
engineer may permit tho periodic ,readings to be bl weekly. Onee initiated, bi 
weekly readings shat! continua until the building slab at ground floor !e'lo! is 
oompletod and capable of transmltting latera.' loads to the permanent structure. 
Thereafter, readings ean be monthly. · 

d. Where the b1:1.\'diRg has been designed to .resist lateral earth pressures, the 
periodic monitoring of the sok#erpi!es and adjacent struetu.re ean be 
diseof/tfnue<i once the groun<i floor <iiaphragm and subterranean portion of the 
strf:IGtf:lre is eapab!e ofrosisting tatera! soil lea<is and awro'lod by the shoring 
design engineer, geoteohn!oat engineer, and the bui.'<i!Rg official. 

e. Add.iffonal .readings shaH be ta.'fon when .requeste<i by speofa! !nspeotor, shoring 
design englnee.') geotechnioal enginee.') or tho buliding offioia,( 

8. M-onitoring reading shall be submitted to shoring design engineer, eng!neer in 
.responsible oharge, an<i the buf.'.ding official within 3 'll-Orking days after they are 
eonduetod. Monitor.1Rg rea<iiflgs shall be aeew·ate to within 0.01 feet. Results am to be 
submitted in tabular feFFR showing at least the .wtial date of monltoring and reading, 
eurr:ent monitoring date an<i .readfng and <iiffo.rence between tho two readings. 

9. ,If the total oummu.1ati•10 horizontal or vertiea! mo'leFRont (from start of eonstruetlon) of 
the F>xlstfng buildfRgs reaches J~" or so!dferpHes .reaehes 1" all m<Ga'latlon aotlvlties 
shall be suspended. The geoteohnieat and shoring desigR engineer shall determine the 
oause of mov.ement, ,if any, and recommend correetf'le measu."Os, if neeessary, befo,'TJ 
exea¥at.ien eontlnues. · 

10 .• If the total cummulatfve horizontal or 'l0rt.ioa! movement (from start of eonstruotion) of 
the F>xistlng buikJ.ings machos 3/4" or soldier piles .reaches 1 W' all exeavatlon acth1ft!es 
shall be suspended until the oauses, ff any, oan be detoFFRfned. S1:1pplomontat shoring 
shall be devised to el.im.1Rate fwthor mo•/ement and the building o#ie!a! shall re•liew an<i 
appro'IO tho supplemental shoring befo.re exoa•1atlon oontim-.1es. 

11. Monitoring of Tie bask Anohor Loa<is: 
a. Loa<i ce.'Js shall be insta.'lod at the tie back heads adjacent to btJ.\ldfngs at 

maximum .wtenral of 50', with a m!nimum of one load eel.'s per V'laH. 
b. Load eel.' readings shaf! be taken once a day <iurJng exoa•1at,ien and onee a 

week <il:Jrlng the roma.wdor of constr . .ictlon. 
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c. Load coif readfngs shall be st:Jbmitted to the geotechnioal engineer; shoring 
design engineer, engineer in responsible oharge, and the bu-.i.tdlng o#ioial. 

d. Load eel.' readlngs ean be terminated onoe the temporary shoring no !anger 
provides support for the btJf.Jdings. 

J106.2.7 Monit<N.'-Rg of existing OSHPD 1 and 4 struGtures 
1. The eontractor shall complete a wri#en and photographle Jog of a!.' existing OSHPD 1 & 

4 stnwtures within 100 ft or throe times depth ofshorfng, prfor to eonstruetion. A 
Jieonsed S/JPIOyor shall doo1:1ment aN ex.isting sl:Jbstantial cracks in adjacent existing 
struct1:1res. 

2. Contractor shaH deoument exfst!ng condltion of wa!J cracks adjacent to shoring v1alls 
pr!or to start of construction. 

3. Contractor shaJ! monitor ex.isting ·waifs for mo'lement or oraoking that may result from 
adjaeent shoring. 

4. If excessiv-e mo•1ement or: visible crack.lng oGOl:JrS, contractor sha!.' stop vtork and shore I 
rofnforoo excavation and contact shoring design engineer and the building o#icfal. 

5. .l!Aenitoring of the existing structure shat.' be at reasonable intervals as required by the 
registered desjg-n professional subfeot to approval of tho bl:Jf JdiRg o#ioia/. Monitoring 
sha!! be performed by a !loensed stJrveyor and shall consist of vertical and !atera! 
movement of the exisUng structures. Prior te starting shoring installation a pro 
oonstmct!on meeting shaU take pJaoe between the contractor, shoring design engineer, 
SUP/OyOr, geotechnfca! engineer; and the bul!ding o#io.ial to identify monitoring locations 
ori existing buikJ.ings. 

6. lf ln the opinion of tho buNding offlsia! or shoring design engineer, monftering data 
indicate excossi•10 mo•10ment or ether distress, a# oxoavat!on shaU cease until the 
geotechnica! engineer and shoring design engineer in•10stigates the situation and 
makes recommendations for remediation or contlnu.ing. 

7. AH reading and measurements shat! be submittetl to the bu!kling e#ieia! and shoring 
design eng.inoer . 

• .'106.2.B ToleranGes. Following to!erances shaJ! be specified on the oonstrnctlon decuments. 
1. Soldier Pi!es: 

f. Nor.izontal and vertical construction to!erances for the soklierpHe 
loeations. 

ii. S'o!dlerpile p/.i:Jmbness reqYirements (angle with ~certloa/ line). 
2. Tie back Anehors: 

i. A!lovl-able de•1iation of anchorpro}octed ang!-o from specified vertical 
and horizontal design projected angle. 

#. Anohor cl-oarance to the oxisti-ng/.nev11 utilities and structrJ-res .. 

SECTION J107 
FILLS 

J107.1 General. Unless otherwise recommended in the soils report, fills shall conform to provi~ions of 
this section. 

J107.5 Compaction. All fill material shall be compacted to 90 percent of maximum density as 
determined by ASTM D 1557, Modified Proctor, in lifts not exceeding 12 inches (305 mm) in depth. 

[OSHPD 1, 2, & 4] Th! s sectjon estab.lishes minimum roquk"emeRts only. 

SeGtion J112 
Visro Stone CoJ.umns for Ground Improvement 
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J112.1 General. [OSHPD 1, 2, & 4] Tf:lis seotioR shalt apply to 'libro StoRe ColHmRs (VSCs) for 
grol:lRd improv-emeRt us.111g URbouRded aggregate materia.'s. 'libro stoRe oolumR pr:ovfs.ioRs iR this· 
seotfoR are .111teRdefi to .111orease beariRg OBfJaolly, reduoe sett.'emeRts, aRd mitfgato liquefaotioR for 
shallow foURdatioRs. Tf:lese requiremeRts shall Rot be fJSefi for grouted or boRfiefi stoRe oolumRs, 
grouRd imp.'tJ'lemeRt for fiee{J foURdatioR el-0meRts, or ohaRgiRg site olass. l/SCs shalt Rot be 
ooRsidered as a deefJ foundatioR e!emeRt. 

Grol:lRd imwovemeRt shall be .111stalled l:lRder the eRtire buildiRglstruoture footpr!nt aRd Rot l!Rder 
iso!Eted fouRdatioR elemeRts oRly. 

DesigR, ooRstruotloR, test.111g, aRd iRSf3eotiOR shall satisfy the requiremeRts of this oode exoe{Jt as 
modified in SeotfoRs J112.2 through J112.5. 
J112.2 Gestechnisal Repsrt. GeoteohRioal FOfJDrt sha!l SfJeoify vibro stoRe ool-umR requiremeRts to 
eRs1:1re 1:JRiformity iR total aRfi fiiffereRtial fmmed..iate sett!emeRt, leRg term s'ettlemeRt, aRd earthquake 
.111duoed settlemeRt. 

1. Soll oompaotloR shall be suffioieRt to mitigate poteRtial for Nquefaotfoo as fiesoribefi .111 
California Geo.'ogioal Sun'ey (CGS) Speoia.' Pub!ioat.ioR 117A (SP 1171'.): Guidelines for 
E'laluatiRg aRd Mitigat.111g Se,ismio Hazard iR Ca!ifomfa. 

2. Area re{JlaoemeRt ratio for the oompactfoo elemeRts aRd the bas.is of its determinatfoo shall be 
expla!Red. M!Rimum faotor of safety for soil compaotioR sha!I be fR aoebrdaRoe with SP 117/t 

3. Depth of soil compaotioR elemeRts aRd exteRt beyood the footpr.111t of struotl:Jres#oundatfoR 
Bhan be defiRed. Extent beyoRd the fouRdatioR sha!.' be half the fie{Jth of the 'ISCs w#h a 
miRimum of10' oraR BfJP>"'<J'l-Od alternative. 

4. MiRimum diameter aRd maximum spaoiRg of so.if compaotioR elemeRts shall be specified. 
'lSC's shall Rot be less thaR 2 foet iR diameter aRd oenter to oeRter spao.111g shall Rot exoeed 8 
feet.. 

5. The modulus of subgrade reaot.ioRs for shaUov,r fol:JRdations sha!.' aoooURt for the presenoe of 
oompaotion elemeRts. 

6. Tf:le modulus of subgrade .ceaotions, !oRg term settlemeRt, aRd post earthquake settlemeRt 
shall be specifiefi a!oRg Vlith expected total and di:ffe.reRtfa! sett!emeRts for design 

7. The aooeptaRoe oriteria for CoRe PeRetratioR Test (CPT) in aooordaRoe with ASTPA D 3441 
oomplemeRted by StaRdard PeRetratf-0R Test (SPT) .111 aooordaRoe with ASTM D 1686, if 
Reoessary, to 'lfJrify soi.' imprcJ'lemeRt shall be SfJeoifiod 

8. Tf:le requiremeRts for speo.'a! .111speot.ioR aRd obseP1atfoR by the GeoteohRioal eRg.111eer shat.' 
be speo.ifiod. 

9. A F.111a! Verified Re{Jort (F'IR) deoumeRting the fnstaHatfoo of the grouRd Jmp,ro.,'emeRt system 
aRfi oonfirm.111g that the gFoURd impro•/emeRt aooe{JtaRoe oriteria ha•1e beeR met shall be 
prepa.ced by the Geotechnioal EngJ.neer aRd submitted to the eRforoement agttmoy for re'liew 
aRd approval. 

J112.3 Shallow .t:.oundatisns. l/SCs uRfier the shaHow fol:lR<;fat.ion shall be .'ooated symmetrloaHy 
aml:JRd the oentro!fi of the footing or load. 

1. The.ca shaH be a miRimum of four stoRe oo,'idmRs uRder eaoh .isolated or ooRt.111uousloombined 
footiRg or appro'led equiva.leRt. 

2. Tf:le VSCs or deefJ fouRdatioR elemeRts shat! Rot be used to res.ist teRS.ioR or overtf:1ffl.111g 1:1pUft 
from the shaHow fouRdatkms. 

3. The fouRdatioR des.ign for the shallow foundatloR shall cons!der the me.ceased ·1ertioal st.if:fRess 
of the 'lSCs as po.'Rt sut>ports for aRalysis, l:IRless ft ls substaRtiated that the instaNatioR of the 
'lSCs result !R impro.1.'emeRt of the surrouRding sol.ls suoh that the moduJus ofsubgrade 
reactioR, JORg term settlemeRt, aRd post earthquake settlement oaR be ooRs.'dered uniform 
threughout. 

J112.4 !Rsta!latisR. 'ISCs shaH ee .111staHed with •1fbratory probes. Vertioal oo!umRs of oompacted 
uRbOl:lRded aggregate shall be formed through the soils to be improV-Od by adding grm'el Rear the tip 
of the 'librator and prog.ressiV-Oly ra.i.sfRg aFid re penetrat!Rg the vibrator whioh wlll resu.'ts in the g.raV-Of 
being pushed !nte the surro1:JRding so#. 
Gra•1el aggr~gate for l/SCs shaft be v10N graded with a max.mum size of 6" aRd Rot more thaR 10% 
smaller thaR 318" after compact.ion. 
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..'112.6 Constructioo Documents. Construction dool::lfflents for VSCs, as a miniml::lffl, shall iflomdo 
the following: 

1. Size, depth, and looatlon of VSCs. 
2. Extent ofsof.! improvements a!oog with buNdinglstruoture foundation out!lnes. 
3. Field verification requirements and aooeptanoe oriter.ia using CPTlSPT. 
4. Tho looatlons Vlhero CPTISPT shaH be performed. 
5. The Testing, lnspeotion and Obser.l8tfon (TlO) program shaH indicate #le lnspeotlon and 

obsetvatlon required for the l/SCs. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 

APPENDIXL 
EARTHQUAKE RECORDING INSTRUMENTATION 

SECTION l101 
GENERAL 

L 101.1 General. Every structure located where the 1-second spectral response acceleration, 8 1, in 
accordance with Section 1613.3 is greater than 0.40 that either 1 exceeds six stories in height with an 
aggregate floor area of 60,000 square feet (5574 m2

) or more, or 2 exceeds 10 stories in height 
regardless of floor area, shall be equipped with not less than three approved recording 
accelerographs. The accelerographs shall be interconnected for common start and common timing. 

[OSHPD 17 -3; & 4] There shall be a sufficient number of instruments to characterize the response of 
the building during an earthquake and shall include at least one tri-axial free field instrument or 
equivalent. 

L 101.2 Location. As a minimum, instruments shall be located at the lowest level, mid-height, and near 
the top of the structure .. Each instrument shall be located so that access is maintained at all times and 
is unobstructed by room contents. A sign stating "MAINTAIN CLEAR ACCESS TO THIS 
INSTRUMENT" in 1-inch block letters shall be posted in a conspicuous location. 

[OSHPD 1, -3; & 4] A proposal for instrumentation and equipment specifications shall be forwarded to 
the enforcement agency for review and approval. 

L 101.3 Maintenance. Maintenance.and service of the instrumentation shall be provided by the owner 
of the structure. Data produced by the instrument shall be made available to the building official on 
request. 
Maintenance and service of the instruments shall be performed annually by an approved testing 
agency. The owner shall file with the building official a written report from an approved testing agency 
certifying that each instrument has been servicE:1d and is in proper working condition. This report shall 
be submitted when the instruments are installed and annually thereafter. Each instrument shall have 
affixed to it an externally visible tag specifying the date of the fast maintenance or service and the 
printed name and address of the testing agency. 

[OSHPD 1] The Owner of the building shall be responsible for the implementation of the 
instrumentation program. Maintenance of the instrumentation and removal/processing of the records 
shall be the responsibility of the enforcement agency. 

NOTATION: 
Authority: Health and Safety Code Section 129850 
Reference: Health and Safety Code Sections 1275, 129850 and 129790 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

OFFICE OF THE STATE FIRE MARSHAL 

REGARDING PROPOSED CHANGES TO 
2016 CALIFORNIA BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear 

in the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikeout. 

FINAL EXPRESS TERMS 

The Office of the State Fire Marshal (SFM) proposes to adopt the 2015 edition of the International 
Building Code (IBC) into the 20.16 edition of the California Building Code (CBC). SFM further proposes to: 

• Repeal the adoption by reference of the 2012 International Building Code and incorporate and 
adopt by reference in its place the 2015 International Building Code. for application and 
effectiveness in the 2016 California Building Code. 

• Repeal certain amendments to the 2012 International Building Code and/or California Building 
Standards not addressed by the model code that are no longer necessary. 

• Adopt new building standards or necessary amendments to the 2015 International Building 
Code that address inadequacies of the 2015 International Building Code as they pertain to 
California laws. · 

• Bring forward previously existing California building standards or amendments, which represent 
no change in their effect from the 2013 California Building Code. 

• Codify non-substantive editorial and formatting amendments from the format based upon the 
2012 International Building Code to the format of the 2015 International Building Code. 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

NOTE OF EXPLANATION: 

For the 2015 Triennial Code Adoption Cycle, the Express Terms are displayed as follows: 

**PART 1** Includes the California Amendments SFM proposes to bring forward from the 
2013 California Building Code with changes as shown, and also identifies the 
model code standards from the 2015 International Building Code SFM 
proposes for adoption into the 2016 California Building Code. 

**PART 2** Displays the standards SFM proposes to bring forward from the 2010 
California Building Code without change, except for nonsubstantive editorial 
corrections, for adoption into the 2013 California Building Code; the text is 
provided for context and the convenience of the code user. 

SUMMARY OF REGULATORY ACTION 

SFM PROPOSES TO: 

**PART 1** 

1. Bring forward existing California Amendments from the 2013 California Building Code 
for adoption into the 2016 California Building Code with amendment. 

2. Adopt standards from the 2015 International Building Code into the 2016 California 
Building Code without amendment. 

3. Adopt standards from the 2015 International Building Code into the 2016 California 
Building Code with amendment. 

4. Repeal 2013 California Amendments, which are n.Q.! brought forward into the 2016 
California Building Code. 

**PART 2** 

1. Bring forward existing California Amendments from the 2013 California Building Code 
for adoption into the 2016 California Building Code without amendment, except for 
editorial corrections. 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

**PART 1** 

[1. The SFM is proposing to maintain the adoption of those existing California 
provisions contained Sections 1.1 Through 1.1.12 and Sections 1.11 through 
1.11.1 O with modification.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER 1 

SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRA T/ON 

SECTION1.1 
GENERAL 

1.1.1 Title. These regulations shall be known as the California Building Code, may be ·cited as such and will be 
referred to herein as athis code." The California Building Code is Part 2 of -twelvethirteen parts of the official 
.compilation and publication of the adoption, amendment, and repeal of building regulations to the California Code of 
Regulations, Title 24, also referred to as the California Building Standards Code. This part incorporates by adoption 
the -2M22015 International Building Code of the International Code Council with necessary California amendments. 

1.1.3.2 State-Regulated Buildings, Structures, and Applications. The model code, state amendments to the 
model code, and/or state amendments where there are no relevant model code provisions, shall apply to the 
following buildings, structures, and applications regulated by state agencies as specified in Sectiom; 1.2 through 1.14, 
except where modified by local ordinance pursuant to Section 1.1.8. When adopted by a state agency, the provisions 
of this code shall be enforced by the appropriate enforcing agency, but only to the extent of authority granted to such 
agency by the state legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State University, and to the 
extent permitted by California laws, buildings designed and constructed by the Regents of the ·University of California, 
and regulated by the Building Standards Commission. See Section 1.2 for additional scope provisions. 
2. Local detention facilities regulated by the Board of State and Community Corrections CorrooiiORs StaRdaffis 
Authol'ity. See Section 1.3 for additional scope provisions. 
3. Barbering, cosmetology or electrolysis establishments, acupuncture offices, pharmacies, veterinary facilities, and 
structural pest control locations regulated by the Department of Consumer Affairs. See Section 1.4 for additional 
scope provisions. 
4. Energy effiGieRey staRdaRis Fegfl.'ated by the Section 1.5 reserved for the California Energy Commission. See 
SeetiOR 1.5 for additieRa! soope pFOvisioRs. 
5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. See Section 1. 6 for 
additional scope provisions. 
6. Organized camps, laboratory animal quarters, public swimming pools, radiation protection, commissaries serving 
mobile food preparation vehicles and wild animal quarantine facilities regulated by the Deparlment of Public Health. 
See Section 1. 7 for additional scope provisions. 
7. Hotels, motels, lodging houses, apartmORt hefJSes apartments, dwellings, dormitories, condominiums, shelters for 
homeless persons, congregate residences, employee housing, factory-built housing and other types of dwellings 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

containing sleeping accommodations with or w;thout common toilets or cooking facilities. See Section 1.8.2.1.1 for 
additional scope provisions. 
8. Accommodations for persons with disabilities in buildings containing newly constructed covered multifamily 
dwellings, new common use spaces serving existing covered multifamily dwellings, additions to existing buildings 
where the addition alone meets the definition of "COVERED MULTIFAMILY DWELLINGS," and new common-use 
SpaGe8 areas serving new covered multifamily dwellings which are regulated by the Department of Housing and 
Community Development. See Section 1.8.2.1.2 for additional scope provisions. 
9. Permanent buildings and permanent accessory buildings or structures constructed within mobilehome parks and 
special occupancy parks regulated by the Department of Housing and Community Development. See Section 
1. 8. 2. 1. 3 for additional scope provisions. 
10. Reserved for the Division of the State Architect - Access Compliance. 
11. Public elementary and secondary schools, community college buildings and state-owned or state leased essential 
service buildings regulated by the Division of the State Architect. See Section 1.9.2 for additional scope provisions. 
12. Reserved for the State Historical Building Safety Board with the Division of the State Architect. See Section 1. 9. 2 
for additional scope provisions. 
13. General acute care hospitals, acute psychiatric hospitals, skilled nursing and/or intermediate care facilities, clinics 
licensed by the Department of Public Health and correctional treatment centers regulated by the Office of Statewide 
Health Planning and Development. See Section 1. 10 for additional scope provisions. 
14. Applications regulated by the Office of State Fire Marshal include but are not limited to the following in 
accordance with Section 1. 11: 

14. 1. Buildings or structures used or intended for use as an: 

1. Asylum, jail. 
2. Mental hospital, hospital, home for the elderly, children's nursery, children's home or institution, school or any 
similar occupancy of any capacity. 
3. Theater, dancehall, skating rink, auditorium, assembly hall, meeting hall, nightclub, fair building or similar place of 

, assemblage where 50 or more persons may gather together in a building, room or structure for the purpose of 
amusement, entertainment, instruction, deliberation, worship, drinking or dining, awaiting transportation, or education. 
4. Small family day care homes, large family day-care homes, residential facilities and residential facilities for the 
elderly, residential care facilities. 
5. State institutions or other state-owned or state-occupied buildings. 
6. High rise structures. 
7. Motion picture production studios. 
8. Organized camps. 
9. Residential structures. 

14.2. Tents, awnings or other fabric enclosures used in connection with any occupancy. 
14.3. Fire alarm devices, equipment and systems in connection with any occupancy. 
14.4. Hazardous materials, flammable and combustible liquids. 
14. 5. Public school automatic fire detection, alarm and sprinkler systems. 
14.6. Wild/and-urban interface fire areas. 

15. Public, libraries constructed and renovated using funds from the California Library Construction and Renovation 
Bond Act of 1988 and regulated by the State Librarian. See Section 1.12 for additional scope provisions. 
16. Section 1. 13 reserved for Gr:aywater systems regulated hy the Department of Water Resources. See SeotiOR 1.13 
for add!ti6Ral soope fJFO'lisioRs. 
17. For applications listed in Section 1.9.1 regulated by the Division of the State Architect - Access Compliance, 
outdoor environments and uses shall be classified according to accessibility uses described in Chapter 11 A, 11 B and 
11C. 
18. Marine Oil Terminals regulated by the California State Lands Commission. See Section 1.14 for additional scope 
provisions. 

1.1.7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part of the 
California Building Standards Code, Title 24, the most restrictive requirements shall prevail. 

Exception: Detached one-and two-family dwellings, efficiency dwelling units. lodging houses. live/work units. 
townhouses not more than three stories above grade plane with a separate means of egress. and their accessory 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

structures. shall not be required to comply with the California Residential Code if constructed in accordance with the 
California Building Code. · 

1.1.8. 1 Fim;lings and filings. 

1. The city, county, or city and county shall make express findings for each amendment, addition, or deletion based 
upon climatic, topographical, or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry buildings. 

2. The city, county, or city and county shall fiie the amendments, additions, or deletions expressly marked and 
identified as to the applicable findings. Cities, counties, cities and counties, and fire departments shall file the 
amendments, additions, or deletions, and the findings with the California Building Standards Commission at 2525 
Natomas Park Drive, Suite 130, Sacramento, CA 95833. 
3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city and county and filed 
with the California Department of Housing and Community Development, Division of Codes and Standards, P. 0. Box 
1407, Sacramento, CA 95812-1407 or 18()() 3ff1 street, Room 26(), SaerameRto, CA 95811 2020 West El Camino 
Avenue. Suite 250. Sacramento. CA 95833-1829. 

1.1.8.2 Locally adopted energy standards - California Energy Code, Part 6 

In addition to the provisions of Section 1. 1.8. 1 of this Part. the provisions of this section apply to cities. counties. and 
city and county amending adopted enemy standards affecting buildings and structures subject to the California 
Energy Code. Part 6. 

Applicable provisions of Public Resources Code Section 25402. 1 and applicable provisions of Chapter 10 of the 
California Administrative Code. Part 1 apply to local amendment of energy standards adopted by the California 
Energy Commission. · · 

1.1.10 Availability of codes. At least one complete copy each of Titles 8, 19, 20, 24, and 25 with all revisions shall 
be maintained in the office of the building official responsible for the administration and enforcement of this code. 
Each state department concerned and each city, county, or city and county shall have an up-to-date copy of the code 
available for public inspection, See Health and Safety Code Sections 18942(4 §)(1) and (2). 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 
1597.46, 1597.54, 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 13210, 13211, 
17921, 18949.2, 25500 through 25545, .Government Code Section 51189, Public Education Code 
17074.50 
Reference( s ): Health and Safety Code Sections 13143, 13211, 18949.2, 25500 through 25545, 
Government Code Sections 51176, 51177, 51178 and 51179, Public Resources Code Sections 4201 
through 4204 · 

[2. The SFM proposes to e>nly adopt Sections 105.2.1 - 105.2.2, 105.3 - 105.3.1, 
105.4, 105.6 -105.7, 106.1, 106.2 -106.3, 107.1-107.3,107.4, 107.5, 108.1 -108.4, 
110.1 - 110.3, 110.3.4 - 110.3.6, 110.3.8 - 110.3.10, 110.4 - 110.6, 111.1, 111.2, 
111.3 -111.4, 112, 114.1-114.2,115 and 116 contained in Chapter 1.] 
(!BC Chapter 1 Administrative provisions - Sections 101 through 114 Felocated to Division II of Chapter 1.) 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Final Express Terms 
SFM 06/15- Part#2-2015 Triennial Code Cycle 
Office of the State Fire Marshal 

DIVISION II 
SCOPE AND ADMINISTRATION 

5 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9; 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[3. The SFM proposes to adopt Chapter 2 with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER2 
DEFINITIONS 

CONGREGATE Ll'l/NG HEALTH FACILITY (Cl.HF}. As termed, is a resideRtial home with a oapaelty of Ro more 
thaR six beds, whieh pro•1fdes inpatieRt oa.'"6, inolfJdiRg the followiRg basle serliees: medloal s1:1pe,•visioR, 24 ho1:1-r 
ski!!-Od nUfs,1Rg and wpporti~'e oara, pharmacy, dietary, soolal reematiena!, aRd at least pro'lfdes ser1iees for peraORs 
who am diagRosed wlth a terminal illness or who are eatastrophieal!y and se\'er-0/y disabJed. 

Congregate living health facilitv (CLHF>. means a residential home with a capacity. except as provided in 
paragraph (3). of no more than 12 beds, that provides inpatient care, including the following basic services: medical 
supervision. 24-hour skilled nursing and supportive care, pharmacy, dietary, social. recreational, and at least one type 
of service specified in paragraph (1 ). The primary need of congregate living health facility residents shall be for 
availability of skilled nursing care on a recurring, intermittent. extended. or continuous basis. This care is generally 
Jess intense than that provided in general acute care hospitals ·but more intense than that provided in skilled nursing 
facilities. 

(1 J Congregate living health facilities shall provide one of the following services: 
(A) Services for persons who are mentally alert. persons with physical disabilities, who may be ventilator dependent. 
(8) Services for persons who have a diagnosis of terminal illness. a diagnosis of a life-threatening illness, or both. 
Terminal illness means the individual has a fife expectancy of six months or Jess as stated in writing by his or her 
attending physician and sumeon. A "life-threatening illness" means the individual has an illness that can lead to a 
possibility of a termination of fife within five years or less as stated in writing by his or her attending physician and 
surgeon. 
(CJ Services for persons who are catastrophically and severely disabled. A person who is catastrophically and 
severely disabled means a person whose origin of disability was acquired through trauma or nondegenerative 
neuro/ogic illness. for whom it has been determined that active rehabilitation would be beneficial and to whom these 
services are being provided. Services offered by a congregate living health facility to a person who is catastrophically 
disabled shall include. but not be limited to, speech, physical. and occupational therapy. 

(21 A congregate living health facility license shall specify which of the types of persons described in paragraph (1) to 
whom a facility is licensed to provide services. 

(3)(A) A facility operated by a city and county for the pumoses of delivering services under this section may have a 
capacity of 59 beds. . 
(8) A congregate living health facility not operated by a cfty and county servicing persons who are terminally ill. 
persons who have been diagnosed with a life-threatening illness. or both. that is located in a county with a population 
of 500. 000 or more persons. or located in a county of the 16th class pursuant to Section 28020 of the Government 
Code. may have not more than 25 beds for the pumose of serving persons who are tenninaffy ill. 
(C) A congregate living health facility not operated by a city and county serving persons who are catastrophically and 
severely disabled, as defined in subparagraph (CJ of paragraph (1) that is located in a county of 500.000 or more 
persons may have not more than 12 beds for the pumose of serving persons who are catastrophically and severely 
disabled. 

(5) A congregate living health facility shall have a noninstitutional. homelike environment. 

DIRECT ACCESS. A path of travel from a space to an immediately adjacent space through an opening in the 
common wall between the two spaces. 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

6 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

IJIRECT ACCESS. A path of travel from a spaee to aR .mmediately adjaeeRt spaee through aR opeRiRg lR the 
eommon v1aJI between the Pll-0 spaees. 

FIREWORKS. Any composition or device for the purpose of producing a visible or an audible effect for entertainment 
purposes by combustion, deflagration or detonation that meets the definition of 1.4G fireworks or 1.3G fireworks. 
Fireworks, 1.4G. Small fireworks devices containing restricted amounts of pyrotechnic composition designed primarily 
to produce visible or audible effects by combustion. Such 1.4G fireworks which comply with the construction, 
chemical composition and labeling regulations of the DOTn for Fireworks, UN 0336, and the U.S. Consumer Product 
Safety Commission as set forth in CPSC 16 CFR Parts 1500 and 1507, are not explosive materials for the purpose of 
this code. 

Fireworks, 1.3G. Large fireworks devices, which are explosive materials, intended for use in fireworks displays and 
designed to produce audible or visible effects by combustion, deflagration or detonation. Such 1.3G fireworks include, 
but are not limited to, firecrackers containing more than 130 milligrams {2 grains) of explosive composition, aerial 
shells containing more than 40 grams of pyrotechnic composition and other display pieces which exceed the limits for 
classification as 1.4G fireworks. Such 1.3G fireworks are also described as Fireworks, UN 0335 by the DOTn. 

;'f' Note: Fireworks shall have the same meaning as defined in Health and Safety Code Section 12511 which has been 
reprinted as follows: 

12511. "Fireworks" means any device containing chemical elements and chemical compounds capable of burning 
independently of the oxygen of the atmosphere and producing audible. visual. mechanical. or thermal effects which 
are useful as pyrotechnic devices or for entertainment. 

The term "fireworks" includes. but is not limited to. devices designated by the manufacturer as fireworks, tomedoes, 
skyrockets. roman candles. rockets, Daygo bombs, sparklers. party poppers. paper caps. chasers. fountains, smoke 
sparks. aerial bombs, and fireworks kits. 

12512. "Fireworks kit" means any assembly of materials or explosive substances, which is designed and intended by 
the seller to be assembled by the person receiving such material or explosive substance and when so assembled 
would come within the definition of fireworks in Section 12511. 

MENTAL.LY RlffARDEIJ FlERSON.S, PROFOUNDLY OR SE'IER&Y. Sf:la!l meaR any retarded peFSofl who is 
EJRable to evaeEJato a builfiiRg EJRa88fsted dEJFiflg emeryORey eORdiliORs. 

A'ete: The determ.'RatieR as to Sf,JG/:J iReapaeity sha# he made 9y the Direetor ef the State DepaffffleRt of P-Eihlie Health 
or his or her des.igRatod represeRtati·1e fJElf81:1aRt to l=leafth aRd Safety Code SeetioR 13131.3. 

PERSONS WITH INTELLECTUAL DISABILITIES, PROFOUNDLY OR SEVERELY. Shall mean any persons with 
intellectual disabilities who is unable to evacuate a building unassisted during ememency conditions. 

Note: The determination as to such incaoacitv shall be made by the Director of the State Department of Public Health 
or his or her designated representative pursuant to Health and Safety Code Section 13131.3. 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[4. The SFM proposes to adopt Chapter 3 with the foll9wing amendments and 
California regulations.] . . 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 
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CHAPTER3 
USE AND OCCUPANCY CLASSIFICATIONS 

304.1 Business Group 8. Business Group B occupancy includes, among others, the use of a building or structure, 
or a portion thereof, for office, professional or service-type transactions, including storage of records and accounts. 
Business occupancies shall include, but not be limited to, the following: 

Airport traffic control towers 
Ambulatory care facilities serving five or fewer patients (see Section ~308.4.2 for facilities serving more than 
five patients) 
Animal hospitals, kennels and pounds 
Banks 
Barber and beauty shops 
Car wash 
Civic administration 
Clinic-outpatient [SFM] (not classified as Group 1-2.1) 
Dry cleaning and laundries: pick-up and delivery stations and self~service 
Educational occupancies for students above the 12th grade 
Electronic data processing 
Food processing establishments and commercial kitchens not associated with restaurants, cafeterias and similar 
dining facilities not more than 2,500 square feet (232 m2) in area. 
Laboratories: testing, aAG-research and [SFM] instruction 
Motor vehicle showrooms 
Post offices 
Print shops 
Professional services (architects, attorneys, dentists, physicians, engineers, etc.) 
Radio and television stations 
Telephone exchanges 
Training and skill development not in a school or academic program (this shall include, but not be limited to, tutoring 
centers, martial arts studios, gymnastics and similar uses regardless of the ages served, and where not classified as 
a Group A occupancy). 
TrafRlng and skl!.' deve.!opment not w.'t/:Jln a so/:Jool or aeademle program(t/:Jis shall .'nelC:Jde, bl:lt not be !.mited te, 
tC:JteFing eenteFs, maftia! alts stC:Jdios, gymnasties, and similar C:JSes regard!-ess of the ages ser;.ed, and where not 
e.'assified as a Group A oeeEJpaney) 

305.2.1 Within places of religious worship. Rooms and spaces within places of religious worship providing such 
day care during religious functions shall be classified as part of the primary occupancy where not licensed for day 
care pumoses by the Department of Social Services. 

TABLE 307.1(1) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF 
HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD•,m,n,p 

GROUP WHEN STORAGE• USE-CLOSED SYSTEMS• USE-OPEN SYSTEMS• 
MATERIAL CLASS THE MAXIMUM 

ALLOWABLE 
QUANTITY IS 
EXCEEDED 

Combustible dust NA H-2 

Loose H-3 Combustible fiber'I Baled0 

II H-2orH-3 
IIIA H-2orH-3 

Combustible liquid"'; IIIB NA 

Consumer fireworks l.4G H-3 

Cryogenic flammable NA H-2 
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Solid Liquid 
pounds gallons 

(cubic feet) (pounds) 

See NA 
Noteq 

(100) NA 
(1,000) 

120<1. e 

NA 330d, • 
13,200•,f 

125e.t NA 

NA 45d 
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Gas cubic Solid Liquid 

feet at 
pounds gallons 

NTP (cubic feet) (po.unds) 

NA See NA 
Noteq 

NA (100) 
NA (l,000) 
120d 

NA NA 330d 
13,200f 

NA NA NA 

NA NA 45d 

Gas cubic Solid 

feetatNTP pounds 
(cubic feet) 

NA See 
Noteq 

NA (20) 
(200) 

NA NA 

NA NA 

NA NA 
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gallons 
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NA 
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3,300f 

NA 
IOd 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Cryogenic inert NA NA NA NA 

Cryogenic oxidizing NA H-3 NA 4Sd 

Division 1.1 H-1 1e,g, (1)•·8 
Division 1.2 H-1 1•·1!. (1)0.8 

Division 1.3 H-1 orH-2 .§.JOO.&. (MO)°'g 

Explosives 
Division 1.4 H-3 soe.r. (S0)°' 8 

Division I .4G H-3 12Sd,o,l NA 
Division 1.5 H-1 JC.8 (l)e,g 
Division 1.6 H-1 1•·8 NA 

Gaseous H-2 NA NA 
Flammable gas ·Liquefied (lSO)d.• 

IA H-2 NA 
3od,• 

Flammable liquid0 IB and IC orH-3 12od,• 

Flammable liquid, H-2 120d,e,h combination NA 
orH-3 NA 

(IA, IB, IC) 

Flammable solid NA H-3 12sd.• NA 
Gaseous NA NA NA 

Liquefied NA NA NA 
Inert gas 

UD H-1 1•,g (1)•·8 
I H-2 sd.• (S)d.• 

Organic peroxide II H-3 sod,• (SO)d.• 
III H-3 12Sd,o (12S)d.• 
IV NA NL NL 
v NA NL NL 
4 H-1 18 (1)•·8 
3k H-2 orH-3 Joel.• (lO)d,• 

Oxidizer 2 H-3 2SQd.• (2SO)d,e 
1 NA 4,oooe.f (4,000)°'f 

Gaseous H-3 NA NA 
Oxidizing gas Liquefied {JSO)d, 0 

Pyrophoric NA H-2 40,g (4)0.8 

4 H-1 Ie,g (I)e,g 
3 H-I orH-2 sd,• (S)d,c 

Unstable (reactive) 2 H-3 soa.• (SO)d.• 
I NA NL NL 

3 H-2 Sd. • (S)d,• 
2 H-3 soa.• (SO)d,• 

Water reactive I NA NL NL 

For SI: 1 cubic foot= 0.028 m3, 1 pound= 0.454 kg, 1 gallon= 3.785 L. 
NL = NofLimited; NA = Not Applicable; UD = Unclassified Detonable. 
a. For use of control areas, see Section 414.2. 

NL NA NA 
NA NA 4Sd 

0.2S8 (0.2S)8 
NA 0.2S8 (0.2S)8 

lg . (l)g 
S08 (S0)8 
NA NA 

0.2S8 (0.2S)g 
NA NA 

1,oood,• NA NA 
NA (ISO)d.• 

NA NA 30d 
120d 

NA NA 120d,h 

NA 12Sd NA 
NL NA NA 
NL NA NA 

0.2S8 (0.2S)8 
ld (l)d 

NA sod 12Sd (SO)d 
NL NL 
NL NL 
0.2S8 (0.2S)8 

0.258 (0.2S)8 

NA 2d (2)d 
250d (2SO)d 

4,000f (4,oow 
I,sood.• NA NA 

NA (lSO)d.• 

soe.g }8 (1)8 

}Q"'8 - 0.2S8 (0.2S)8 
sod,• Id (I)d 
1soa.• sod {SO)d 
NL NL NL 

sd (S)d 
NA sod <sW 

NL NL 

b .. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 

NL NA 
NA NA 

o.2ss 
NA 0.2S8 

lg 
NA 
NA 

0.2S8 

NA 
1,oood,• NA NA 

NA NA 

NA NA 

NA 2Sd 

NL NA 
NL NA 

0.2S8 
Id 

NA JOd 25d 
NL 

NA NL 
0.2S8 

0.2S8 

NA 2d 
sod 

1,ooor 

I,sood.• NA 
NA 

IQ0.8 0 

2•,g 0.2S8 
1Qd.• Id 

750d,e IOd 
NL NL 

Id 
NA lOd 

NL 

c. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited provided the 
iiquids are packaged in individual containers not exceeding 1.3 gallons. In retail and wholesale sales occupancies, 
the quantiti~s of medicines, foodstuffs or consumer products, and cosmeties containing not more than 50 percent by 
volume of water-miscible liquids with the remainder of the solutions not being flammable, shall not .be limited, 
provided that such materials are packaged in individual containers not exceeding 1.3 gallons. 
d. [SFM] In other than Group L occupancies, Mmaximum allowable quantities shall be increased 100 percent in 
buildings equipped throughout With an automatic sprinkler system in accordance with Section 903.3.1.1. Where Note 
e also applies, the increase for both notes shall be applied accumulatively. 
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NA 
lOd 

(0.2S)8 
(0.2S)8 

(1)8 

NA 
NA 

(0.2S)8 

NA 

NA 

lOd 
30d 

30d,h 

NA 
NA 
NA 

(0.2S)8 
(l)d 
(lO)d 
NL 
NL 

<0.2S)8 
(0.2S)g 

(2)d 
{SO)d 

(1,000)£ 

NA 

0 

(0.2S)8 
(I)d 
(lW 
NL 
(I)d 

(IO)d 
NL 
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e. [SFMJ JR other thaR Group L osoupam;;les, M_aximum allowable quantities shall be increased 100 percent when 
stored in approved storage cabinets, day boxes, gas cabinets, gas rooms or exhausted enclosures or in listed safety 
cans in accordance with Section 5003.9.10 of the lntemationalCalifomia Fire Code. Where Note d also applies, the 
increase for both notes shall be applied accumulatively. 
f. Quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1. • 
g. Allowed only in buildings equipped throughout with an automatic sprinkler system in accordance with Section 
903.3.1.1. 
h. Containing not more than the maximum allowable quantity per control area of Class IA, IB or IC flammable liquids. 
i. The maximum allowable quantity shall not apply to fuel oil storage complying with Section 603.3.2 of the 
lnternationalCa/ifomia Fire Code. . 
j. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 
k. A maximum quantity of 200 pounds of solid or 20 gallons of liquid Class 3 oxidizers is allowed when such materials 
are necessary for maintenance purposes, operation or sanitation of equipment when the storage containers and the 
manner of storage are approved. 
I. Net weight of the pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of 
the fireworks is not known, 25 percent of the gross weight of the fireworks, including packaging, shall be used. 
m. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 5003.1.2 of the 
lnternationalCa/ifomia Fire Code. I 

n. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with 
Section 414.2.5, see Tables 414.2.5(1) and 414.2.5(2). 
o. Densely packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this 
material class. · · 
p. The following shall not be included in determining the maximum allowable quantities: 
1. Liquid or gaseous fuel in fuel tanks on vehicles. 
2. Liquid or gaseous fuel in fuel tanks on motorized equipment operated in accordance with the lnternationalCa/ifomia 
Fire Code. 
3. Gaseous fuels in piping systems and fixed appliances regulated by the International Fblel Gas Code California 
Mechanical Code. 
4. Liquid fuels in piping systems and fixed appliances regulated by the lntemationalCa/ifomia Mechanical Code. 
5. Alcohol-based hand rubs classified as Class I or II liquids in dispensers that are installed in accordance with 
Sections 5705.5 and 5705.5.1 of the lnternationalCalifomia Fire Code. The location of the alcohol-based hand rup 
(ABHR) dispensers shall be provided in the construction documents. 
q. Where manufactured, generated or used in such a manner that the concentration and conditions create a fire or 
explosion hazard based on information prepared in accordance with Section 414.1.3. 

308.4.1 OsGupanGy sorulitions. Bllildings cif Group I 2 shall be classified as one of the occupancy conditions 
specified in Section 308 .4 .1.1 or 308 .4 .1.2. 

308.4.1.1 Condition 1. This occupancy condition shall inclblde facilities that pro'i.•ide nblFsing and medical care bblt do 
not provide emergency care, sblrgery, obstetrics or in patient stabilization units for psychiatric or detoxification, 
inclblding but not limited to nursing homes and foster care facilities. 

308.4.1.2 Condition 2. This occupancy condition shall include facilities that provide nursing and medical care and 
could pro•Jide emergency care, surgery, obstetrics\ or in patient stabilization units for psychiatric or detoxification, 
including bblt not limited to hospitals. 

310.2 Definitions. The following terms are defined in Chapter 2: 

MENTAU.YRETARDED PERSONS, PROFOUNDLY OR SE'JERELY. 
PERSONAL CARE SERVICE. 
PERSONS WITH INTELLECTUAL DISABILITIES. PROFOUNDLY OR SEVERELY 

310.6.1 Condition 1. This occupancy Condition shall include buildings in which all persons receiving custodial care, 
withoblt any assistance, are capable of responding to an emergency sitblation to complete building evacblation. 

310.6.2 Condition 2. This occupancy Condition shall inclblde bblildings in which there are any persons t=ecei•1ing 
custodial care who reqblire limited 'lerbal or physical assistance while responding to an emergency situation to 
complete bblilding evacblation. 
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Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
12081,12552, 12553,13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 12000 through 12401 and 12500 through 12725, 13108, 13143, 
13211, 18949.2 

[5. The SFM proposes to adopt Chapter 4 with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

403.4.8.1 Equipment room. If the standby or emergency power system includes a generator set inside a building, 
the system shall be located in a separate room enclosed with 2~hour fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accordance with Section 711, or both. System supervision with 
manual start and transfer features shall be provided at the fire command center. 

Exception: In Group 1-2, Conaition 2, manual start and ~ransfer features for the critical branch of the emergency 
power are not required to be provided at the fire command center. 

404.5 Smoke control. A smoke control system shall be installed in accordance with Section 909. 

Exception: In other than Group 1-2, and Grou13 I 1, Conaition 2R-2.1 smoke control is not required for atriums that 
connect only two stories. 

406.3.1 Classification. Private garages and carports shall be classified as Group U occupancies. Each private 
garage shall be not greater than 1,000 square feet (93 m2) in area. Multiple private garages are permitted in a 
building where each private garage is separated from the other private garages by 1-hour fire barriers in accordance 
with Section 707, or 1-hour horizontal assemblies in accordance with Section 711, or both. 

Exception: The area of a private garage accessory to Group R-3 one- or two-family dwellings shall not be greater 
than 3,000 square feetin area. 

406.6.2 Ventilation. A mechanical ventilation system ~hall be provided in accordance with the !Rtemationa!Califomia 
Mechanical Code. 

Exception: Mechanical ventilation shall not be required for enclosed parking garages that seNe Group R-3 one- or 
two-family dwelfings. 

407.3.1.1 Swing of corridor doors. Corridor doors, other than those equipped with self-closing or automatic-closing 
devices shaff not swing into the required width of corridors. 

Exception: In detention and/or secure mental health facilities. Qgoors may swing into required width of corridors iFH-3 
faoi!ities as long as 44" clear is maintained with any one door open 90 degrees and clear corridor widths required in 
Chapter 12 can be maintained with doors open 180 degrees. 

407 .4.1 Direct access to a corridor. Habitable rooms in Group 1-2 and 1-2. 1 occupancies shall have an exit access 
door leading directly to a corridor. 

Exceptions: 
4,. Rooms with exit doors opening directly to the outside.at ground level. 
2. Rooms arranges as care suites com13lying with Section 407.4.3 
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407.4.3 ProjeGtions in musing home Gorri~orsReserved. In Group I 2, Condition 1, occupancies, where the 
corridor width is a minimum of 96 inches (2440 mm), projections shall be permitted fur furniture where all of the 
f-Ollow:ing criteria are met: 
1. The furniture is attached to the floor or to the wall. 
2. The furniture does not reduce the clear width of the corridor to less than 72 inc~es (1830 mm) except where other 
encroachments are permitted in accordance with Section 1005.7. 
3. The furniture is positioned on only one side of the corridor. 
4. Each arrangement of furniture is 50 square feet (4 .6 m2) maximum in area. 
5. Furniture arrangements are separated by 10 feet (3048 mm) minimum. 
6. Placement of furniture is considered as part of the fire and safety plans in accordance with Section 1001 .4. 

407.10 Electrical systems. In Group 1-2 or 1-2.1 occupancies,· the essential electrical system for electrical 
components, equipment and systems shall be designed and constructed in accordance with the provisions of Chapter 
27 and NFPA 99. 

410.3.6 Scenery. Combustible materials used in sets and scenery shall meet the fire propagation performance 
criteria of Test Method 1 or Test Method 2, as appropriate, of NFPA 701 shall be flame resistant in accordance with 
the provisions set forth in CCR, Title 19, Division 1, Chapter 8, in accordance with Section 806 and the 
Jntemationa!Califomia Fire Code. Foam plastics and materials containing foam plastics shall comply with Section 
2603 and the !ntemationalCalifomia Fire Code. 

SECTION 421 
HYDROGEN P ... R GAS ROOMS HYDROGEN FUEL GAS ROOMS 

[Editorial Note: Remove existing amendments to Section 421.1 through 421.7. Model code now matches old CA 
amendments.] 
421.1 General. When required by the !ntemationa!Ca/ifomia Fire Code, hydrogen fuel gas rooms shall be designed 
and constructed in accordance with Sections 421.1 through 42-h? 421.8. 
421.1 General. When required by the lntomatfonalCalifomfa Fire Code, hydrogen ff;Jol gas rooms shall be designed 
and constructed in accordance with Sections 421.1 through 421.B. 

421.2 Definitions. The following terms are defined in Chapter 2: 
GASEOUS HYDROGEN SYSTEM 
HYDROGEN FUEL GAS ROOM. 
HYDROGEN FUEL GAS ROOM. 

421.3 Location. Hydrogen fuel gas rooms shall not be located below grade. 
421.3 boGation. Hydrogen ft:Je! gas rooms shall not be looated below grade. 

421.4 Design and construction. Hydrogen fuel gas rooms not classified as Group H shall be separated from other 
areas of the building in accordance with Section 509.1. 
421.4 Design and GonstruGtion. Hydrogen f/;Jef gas rooms not o!assified as Gro/;/fJ I-I shall be separated from other 
areas of the building in aeoordanoo wit/:J Seotion 509.1~ 

421.4.1 Pressure control. Hydrogen fuel gas rooms shall be provided with a ventilation system designed to maintain 
the room at a negative pressure in relation to surrounding rooms and spaces. 
421.4.1 PFe65We ooRtrol. Hydrogen gas roOfR8 shall se pro•lfded wit/:J a ventllation system designed to maintain t/:Je 
room at a negat!'le pre881:1re .in relation to swro1:1nding FOOFRS and spaGf:ls. 

421.5 Exhaust ventilation. Hydrogen fuel gas rooms shall be provided with mechanical exhaust ventilation in 
accordance with the applicable provisions of Section 502.16.1 of the lntemationa/Califomia Mechanical Code. 
421.S ExhaustVentilation. Gas rooms shall be provided with mechanical exh008t 11entilation in accordance with the 
applicable provisions ofSeetkJR 502.16.1 of the Ca!.lfom,ia MeelmnlealCode. · 

421.6 Gas detection system. Hydrogen fuel gas rooms shall be provided with an approved flammable gas detection 
system in accordance with Sections 421.6.1 through 421.6.4. 
421.6 Gas deteGtion system. Hydrogen fuel gas rooms shall be provided with an approved flammable gas detection 
system iR accordance with Sections 421.6.1 through 421.6.4. 
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421.6.2 Gas detection system components. Gas detection system control units shall be listed and· labeled in 
accordance with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with 
the gases and vapors being detected. 
421.6.2 Gas deteetioo system eomponents. Gas detestioR system oORtr:ol flRlts shat! he listed and !aholed iR 
aGGoFdanoe wlth UL 864 or UL 2()17. Gas doteotoR;; sha!.' he !!-sted and laheled fR aooottlaRoe with UL 2JJ7a for 1:160 with 
the gases and vapera heiRg detested. 

421.6.3 Operation. Activation of the gas detection system shall result in all of the following: 
1. Initiation of distinct audible and visual alarm signals both inside and outside of the hydrogen fuel gas room. 
2. Activation of the mechanical exhaust ventilation system. 
421.6.3 OpeFation. Acti\'ation of the gas detection system shall result in all ofthe following: 

. 1. Initiation of tlistinot audible and 'lisual alarm signals both inside and outside of the outoff fu'f>.1 gas room. 
2. Aoti>.1ation of the meohanisal exhafJSf'lentilation system. 

421.6.4 Failure of the gas detection system. Failure of the gas detection system shall result in activation of the 
mechanical exhaust ventilation system, cessation of hydrogen generation and the sounding of a trouble signal in an 
approved location. 
421.6.4 Failure of the gas Eleteotion system. Failure of the gas detection system shall result in acti•.•ation of the 
meohanisal eKhafJSf •.ientilation system, cessation of hydrogen generation ana the seunding of a trouble signal in an 
appro•«ed looation. 

421.7 Explosion control. Explosion control shall be provided where required by Section 414.5.1. 
421.7 explosion oontml. ~plosion oontrel shall be pro\•iaea wheFa Faqu!-redhy Seat.ion 414.a.1. 

425.8.4.2435.8.4.2 The minimum clear width of a corridor shall be as follows: 
1. Group R-2.1 occupancies shall have 60 inches (1524 mm) on floors housing nonambulatory clients and 44 inches 
(1118 mm) on floors housing only ambulatory clients. 
2. Group R-4 occupancies shall have 44 inches (1118 mm) on floors housing clients. 

Exceptions: 
1. Corridors serving an occupant load of 10 or fess shall not be Jess than 36 inches (914 mm) in width. 
2. Corridors serving ambulatory persons only and having an occupant load of 49 or Jess shall not be fess than 36 
inches (914 mm) in vfidth. 
3. GFOl:JP R 4 oeoopaneies shat/ hav-e th!Fly sfx fnehes f914 fflffl) on flooFS hofJSiRg 1(} or!ess elieRts. 

425.8.7435.8.7 Floor separation. Group R-3.1 occupancies with non-ambulatory clients housed above the first floor 
shall be provided with a non-fire resistance constructed floor separation at stairs which will prevent smoke migration 
between floors. Such floor separation shall have equivalent construction of 0.5 inch (12. 7 mm) gypsum wallboard on 
one side of wall framing. 

Exceptions: · 
1. Occupancies with at least one exterior exit from floors occupied by clients. 
2. Occupancies provided with automatic fire sprinkler systems complying with Chapter 9. 

SECTION 434444 
EXPLOSIVES [SFM] 

[Section 444 have been repealed and replaced by the adoption of California Fire Code Chapter 56.z 

434.1 Genet=al G9Rstru&tieR ."'equir-ements. Magazines sha!I he GOR8tr.:eted fR GORfoFmity v-lith the pffwisiORs of 
these FegH/atiORs, or may be of sflhstaRtiaUy eq!JPl.a!eRf oonstr.:.'GtiOR satisfaetery to tho oRforeiRg ageRey /:laving 
}flFisdiotfOR. ReasoRal>!e aUowaRoes shat! ho made for storage faoi!ities in eKl-steRee pFior to the adeptioR of these 
regf.l.'ations. •"le al!owaReo, howeve,:, shall he made for sterage faefl#ies whfo/:1 eORstlff.lte a dfstinot ha;z;attl to f.lfo and 
propefl:y. 

434.2 'leRti!atieR and weather ,"OSistanse. Maga;z;.wes for the sterage of OKp!osi'les shall he sl:/ffie!eRf!y wmt#ated 
and w-oather rosistaRt and whOR fJSed for the storage of Class A (J}(p/osl•;.es (other than b.'aek powder, h!astiRg ageRts, 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

13 of 244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

b!8stiR€J eaps ood e!eotFio blI1StiR€J oaps), they sl;lal! also be efbu!!fJt res.'5taRt ooostr ... 'Gtkm flR!ess deeFRed m<OR1f3f by 
tho oRfuFGin€J a€}em;y ha•i1jR€J}YFisdiotion. 

Nete: The reooFRmondation for ~'fJntilation as oootaiRed iR PaFRph!et Ne. 1, !Rstifflte ef Make.rs of ExplosfVfJs, 1965 
editieR, !s ovideRoe ef€}eodpraotioe. 

434.3 CenstruGtieR fer sepaFatien between primers am:f llamma/:Jle liquids. Pfimers shat! be separated from 
flammable liquids by a ORO horK fiFe Fesistlve ooof1PaRoy separatioo. 

EKoeptieR: A separatJon Reed Ret be pffwided for sma.'f aFmS ammflRitioo pfimers v,rhen suoh pFimeFS are leeated a 
dfstaRoe ofRot less thaR 25 feet (7620 mm) froFR flammable Hquids. 

434.4 CoRstruotiGR of Type I Magazi-Re. Type I FRaga:zirles shalt be of b1:Jl.'et resistaRt oonstnwtiOR . ..r:itaRs shaU be 
s1:Jbmfttod to the eRfoFGing agomw ha•1!Rf} jfllisdiotioo for appF0'18l prior to oonstn.•otiOR. 

434.4.1 GeReral. Use of tho fo!/owiR€J matefials and methods of oonstruotiOR shat! be O'lidoRoe of ooR1f3!fanoe with 
this reqflireFRont: 

1. Masonry flRits Rot less than B inohes (203 mm) in thioknoss with al.' hollow spaoes fil,'fJd with weak oemont, well 
tamped sand, or equi•l8!ent FRatotial; or 
2. Relnfor:oed oono."eto not .'6ss than 6 .inehes (152 mm) .in th!okness; er 
3. Steel waifs of miR.1mflffl Ne. 14 fflanufaetl:Jrers. staRdaFd gage (0.0747 .inoh) (1.9 mm) to .ri..'e. 6 manl:JfaettJFeFS. 
StandaFd ga€}0 (0.1943 iRoh) (4. 9 FRm) may be 1:Jsed, previded theFe are two layeFS spaeed at !east 6 fnehes (152 mm) 
apaFt with al! hollow spaoes filled with weak oemeRt, we!.' tamped sand or equlvaloRt matefial; or 
4. One la]rer of A.'e. 6 maRufaoturer's staRdaFd €}age (0.1943 .inoh) (4.9 mm) or heavier; steel liRed on the .intefior with 
a miR.1mflffl of 4 fnohes (102 mm) of weed; or . 
5. Two /afers ef No. 6 manufaot1:1rer's standaFd gage (0.1943 inoh) (4.9 mm) or hea•1fer steel spaoed a miRimum 112 
inoh (12. 7 mm) apart and lined on tho iRteFior vllth a minimum ef 2 inehes (51 mm) of wood; or 
6. Two layoFS of wood, at least 2 iRohos (51 mm) nomiRa! thielmoss oaoh, spaoed a miR.1ml:lffl 4 tnohes (102 mm) 
apart with the hollow spaoe fil,'fJd with ·1.'fJak oement, we/J taR1f3od sand or oquft;alent matefial. 
7. V'lood used shall oonferm to tho foUow.ing: · 
Wood shalt be of toR€Jl:IO and €JF00'1ed lfJffiber or plywood. v'lood shall be eo'lered, OR the f»<terior side, with metal to 
pFOYide proteotion against fly.in€} emboFS and sparks. 

434.4.2 Doors. DoOFS shal.' be ef b1:J.'let resistant oonstr ... 'GfiOR. Eaoh deer ls to be equipped wfth: 

1. Two mortise leeks; 
2. Two pad.'6eks fasteRed in separate hasps and staples; 
3. A oomb.ination ef a mortise leek and a padlook; 
4. A mortise leek that reqflires two keys to open; and 
5. A three poiRt leek. · 

Padleeks mYBt hmr.o at !east fiVfJ fl:/mb!eFS aRd a ease haFdened shaekle of at .'6ast 3/8 .ineh (9.5 mm) diameter. 
P.ad.'6eks must be pr:oteoted with Rot less thaR 114 .weh (6. 4 mm) steel heeds eonstr...ioted so as to pre•.rent sawiR€J or 
!e\rer aotloR on the !eeks, hasps aRd staples. These req1:Jkoments do net apply to magazine doors that are adeq1:1ately 
seoEJrod on the .inside by meaRs of a belt, !eek or bar that oannot be aetuated from the oEJtsfdo. 

434.4.3 Floors. F!eoFS of magazines sha!I be seoore!y fasteRed in p!aeo and sha!I he oapable of withstanding the 
!o~ds imposed. 

434: 4. 4. R?o~s .. Roofs sha.'! be seo1:1Fe!y fastened .w p!8oe aRd they sha.'! be b1:1!.'6t resistaRt, ff Ff!qflired by tho fire ef:Jief 
ha'l•'R€JJ!:lflSdJGROR. 

434. 4.6 'leRtilatioR eper1iRgs. Ventilation openfR€J8 sha!.1 be soreeRed to pre'lfmt the eRtranoe of sparks and they 
sha!l be preteoted in a manner that w.if.' maintain the bullet res.istanoe of the magaz.ine. 

434.4.6 IRteriers. Magazlno iRteFioFS shall be ofa smeoth finish witho1:1t eraoks or ere•1iees with all naifs, sorews, bolts 
aRd nuts oounteFSEJnk. Exposec! metal oapab.'6 of em#tiR€J sparks shall be oo~rered so as not to oome in GORtaot with 
paokagos of eKplos.01es. 
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434.4.7 Lor;atioo. No Type I FRagaziRe, erpertion thereof, sha# he looated URder a hfg/:I 'JO!tage power.me ('700 'IO.'tS 
or mere). ,f:-Or the pl:lff'Joses ef th!o seotioR, "l:IRder" sha!f iRo,'ude aR epen spase of Rot less than the heig/:lt of the 
power .'iRe froff1 the gFOl:IRd at right angles te the waits ef the magaziRe. 

434.5 BuildiRgs used fer mixiRg of blast!Rg ageRts. Bufklings 1:18ed for tho mix.iRg of hlastiRg agents sf:lal! oonform 
to the ,"fJqu,if:em011ts of Seotions 434.5 aRd 434.6, 1:1Rless otheN1f-se speoificaUy approved hy the enfoFGing ageRG}' 
ha•1iRg}l:Jfisdistion. 

434.5.1 CfJRstruet.<on. BuildiRgs shall he of al.' noRoomhustihle cORstn.•otioR or of sheet FRetal on wood studs. 

434.5.2 Sepa,"atioR. The layout eftho miJfi.Rg hl:lilfl.iRg shall he sush seas to prov!de physf(;af separation between the 
finished prodl:lst storage aRd the miJfing and packag.iRg eperatiORs. 

434.5.3 Starage areas. Floera in storage areas and in the prooessiRg plant sha,lf he of oeRsreto er ether 
nonGIHRhl:lSt.'Ble materiaL lsolated fuel sterage shall he pro·1ided to aYo.'d oontaot hetv;een me/ten ammORil.Jffl nttrate 
and fuel .iR oase of fire. 

-·? · 434 .. 5.4 \'Emti-latioR. Tho bui-ldlng sha# Bo 'tJOll ventilated iR aooordanee with Soetloo 434.2. 

434.5.5 Heat. Heat, if 1JSed, shal! he pro•1ffled exofl:l8iw3fy from a unit outside ef the el:li!diRg. 

434.5.6 1/eRtiRg. Explosion 'leRf.iRg shall he pro•,rfded when roquired hy the enfeFGing agensy hav.iRg}cnisdiGtion. 

434.6 BuildiRg eeRstruetioR starage. B!ast.iRg agent-a may ee sterod iR the manRer set fot=lh in Title 19, CaHfomia 
Cede efRegulatiORs, Sueehaptor 10, Artiete 3, oriR eRe story warehol:lSes (w!theut easements), whieh shall be: 

1. OfRoneomeust!ble orORe heurfi.ro rosistive eonstr:uetlen; 
2. Constroetod so as te elimiRate floer droins and pip.iRg into whie/:l me/ten FRateFia.'s eou.'4 flow and he oenfined fn 
ease of fire; · 
3. Weather resistant; 
4. Wei.' ventilated iR aeeordaRoe with SestiOR; 434.2 and· 
5. Et{Yipped with a suhstaRt!alf}' oeRstr:uoted aRd leeka/3!e door whieh sf:la.'I ee .'fept see1:1FOly loeked, e:xeept when the 
fae#ity ts 9fJOR for e1JSiness. 

434.7 slestrir;af requiremeRts fer Type I magazines. Magaz.iRes shat.' not ee pR=J'lfded with either heat or light, 
exeept upOR the appro•1a! of the enforofng agensy havfng}urisdiotieR. Elestfioat .~staflatioR, ·when permitted, sha.'I ee 
.iR aGOOR:ianoe wlth the Califoffl!a Eleetfioal Cede fer Type U, DivJslon ! !eoations. 

434.B MixiRg room hlastiRg agents. Al! eloetfiea! swite/:Jes, eontrols, motora and lights, iflef(ated iR the mixing room, 
shall ee fnsta.'!ed ,iR aeeOfflaRoe wfth the Callfemia E'eetri6a/ Cede for Type N, Di•,risien I !eoatieRs. 

434.9 Starage of speGial effeets materials. The ster:age ef not meFB than 750 pounds (340 kg) of speeial effeets 
materials sha!.' he in a eu.W:J.iRg er a reem eoRfefffliRg te the reffl:/iFBmeRt-s ef Group H, Division I OGG!lpane!es as 
defined.~ this paFt. !R addJt!en, the fof.'-0w!ng shall apply te every speoia/ effeot-s matefials storage el:Jifd!ng or room: 

1. The /31,1Hd!ng shaH ee sprinklered as required in Chapter 9. 

2. ft shall ee deemed that the storage ef speeial effeot-s matefiats sreates aR atmosphere ef flammahle dust. 
3. Two or more permanent ep011.ir:/gs ha'liRg aR area ef not loss thaR 100 Sfll:IBFe .iRshes (64 500 mm2) shall he 
!eeated in the extefior wall to provide Ratl:lr:al 'leRti.'ation. These epeniRgs shaH ee proteoted by seroeRs or louveFS 
se'lfJFBd 'N.if:f-1 114 iRof-1 (6. 4 mm) w.if:e mesh sereen. 
4. Wa!!-s, floor ceil.iRg, shel'1es and eenehes shalt have a smooth neRmeta!.'ie stJFfaoe wf-lish GaR ee easl!y o!eaned with 
a m.~iml:lffl of brJs/:J..iRg or so.".JliJeiRg. 
5. Eash entr:aRae door shall ee posted eR the outside with sigRs stat.iRg, ''Autho#zed PfJrsonne.J ORly" aRd "No 
SmekiRg." 
9. AssemeliRg aRd manl:lfaotl:lriRg aro prohibited .iR speeial effe&ts storage rooms er eui.'d.iRgs. 
7. The room shall be !-0oated aee'l-0 grade iR a eRe stery huild!Rg or OR the tep floor of a multistory el:liffl!Rg er may ee 
a separate el:lildiRg. 
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8. The room or tmfkiing shall have a miRimum flo~r ar:ea of 80 sqEJare feet (7. 4 m2) with no dimension loss than 8 feet 
{2438 mm). 9. EJoetrie wifing, t.ightfng and heating shall ho of a typo approved for 1:180 in hazarflo1:1s !ecations. 

434.10 Mixing room or building. BEJildings or rooms in whish mor-o than 50 poldRds (22.7 kg) of spoeial offeots 
materials aro present at any time shall ho constructed with at least one wa!I of exp!esfon relief type. Tho re!iof waH 
shoEJ!d ho placed so as to ho of!east hazard to persons !n adjaoont hEJi!dings. 

434.10.1 &plosive ·.<eRting. V'lheR explosi'IO 'lenting is required, the veAtfng area wut ho calculated OR 1 square foot 
(0.0929 m2) foroaoh 35 Gflbis foot (0.99 m3) ofhul'ding or roof area. 

434.10.2 Egress. All rooms or huiklfngs shall haV-O adequate als.'o space and at feast two exits separated l3y a 
distance equal to at feast ORO fifth tho peFimefor of the r:oom. Openings in fire walls shat! he equfpped with appro•10d, 
se.'f s.'esing fife floors. Al.' exit floors shat.' open outv,ra«i and he equipped with app.coV-Od panio hardware. 

Exseptien: CEJhioJes 100 sqEJare feet (9.3· m2) or Jess and occupied Bj' not more than two peFSons wofking within 12 
feet (3658 mm) of an EJRohst.~~<Gted passageway may haWJ one exit. 

434.10.3 Room fiRishes. Ffoors, walls, interior sw:faces and equipment s/:Jal.' he of a finish and co!er that l//H/ indicate 
the presence of d!Jst and spilled matoFial. They sha!I he smooth fi.Rished for eas;' s.'eaning. 

434.10.4 H'IAC. Heating and eoo!fng shat! be by t/:Je Jndireet method EJ8ing wateF, steam, eJeetFic heateFS or other 
indireet methods. Nate: .r=Jeor registers shall not he poffR#tod. 

434.10.6 Electrieal. All e.'ectrioa! wiriRg and eqfJipment shall ho acoopta/3.le for the hazaffl in'lo!wd and insta!Jed in 
aooordance with HazarfloEJS Locations, Califomia Elesttiea! Code. 

434.10.6 Greumling. E#eetive honding and gr:oldRding means shat! he pro•lffied to provent aeeumukition of statie 
charges where statie sharges are a hazaffl, as set ferth iR tho Ca!ifomia Efocttiea! Ceflo. 

434.10.7 Pressure relief •.1alves. HydFaulJe or air presses and /:land }asks shall he pr:ovided with proSSYre relief 
w1f',res so arranged and set that the material ho!Rg processed 'Nlil Flot he s!Jh}ected to pressure likely to eauso it te 
explode. Dies and pf.EJgged press equipment shaH not he efoared by stFikiRg hfovlS that may detonate or start the 
mateFial h!Jfflfng. 

434.10.B Dust eentrel. Dust from speefal effects matetia,'s shall not he exhausted to the atmosphere. 111/here vaCEJum 
dEJSt oo!leetiens systems are EJSod, they shat.' eompty with the following requfFOments: · 

1. Adequate filtef8 m/:18t he !nsta!fod hetween the souroe vae1:1ilm and the point ofpiekwp to pr:e'IORt exp.'esi'le special 
effeots matetia!s from ontetiRg tile '18GUEJFfl pEJFRp or exf:laEJSter. 
2. Tho dEJSt coUestion system shall he flosigned to pre~rent p.insh points thr:eaflod fittings exposed to tho f:Jazafflous 
dust and shatp tEJms, fload ends, poeJrnts, etc., in wh!sh speef-aJ offests matetia,'s may lodge and aceumu!ate outslflo 
the eo!!oeting shamhor. 
3. The enti."O w1CEJum eo.'leetion system shat! he made e.'ectrioa/ly CORtinEJOus and be gFOEJRflod to a max#num 
resistanee of 5 ohms. 
4. Chamhers in whieh the dEJSts ara ce!leeted shall not ho ,feeatod in the oper:ating area u11.'ess afloquate shields for 
the maxcimum qEJantity of matotial in the ce!leetor are fEJrnished for personnel pr:otestiOR. 
5. t'.'e mo-re than fvlO rooms may he seNieed by a eornmon conneetion to a ·1aeuum eol!estion ehamhe.-: V'lhere 
interoonnectiORs are 1:18ed, meaRs sho1:1td he efflplO]ced to prevent propagation of an ineident •1ia the eo!.'ection plping. 
6. 111/hen eol.'ectlng the more sensiti•.ce spec.la.' effects mateFiats, such as hlac!< pewde:; Jead azide, etc., a "wet" 
eolloetor whieh moistens the dEJst e.'eso to the point of inta,'fo and maintains the dEJst wet EJRtif remo·10d for d.~posat 
shall he used. Wetting agents sha!I he eompatihlo with the explesives. 
7. Dusts sha!I BO remo'led from tho eo!Jest!on shamher as often as neeessary to p."O'IOnt 0•10rloading. The anti-re 
system sha.'! he efoaned ·at a frequonc;' that wiH e#minate hazafflous eoneentr:ations of dEJSts in p.ipes, tEJh..ing and/or 
til:JGts. 

434.10.9 Fans. S~EJirrel eage blowers should not he used for exhausting hazafflous fumes, vapors or gases. Only 
nORforr:oEJS fan Blades are peffRittod for fans !oeated wlthin the duotv/off.c and thro!Jf}h whiGh hazaffloEJS matetia,'s ara 
exhausted. Meto.r:s shat! he Jeeated outsiflo the duct. 
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434.10.10 Werk statieRs. l,A/olk statieRs fer sma!.' aFRel:lRts ef speofal effeets materials [less thaR 1 poood (0.454 kg)] 
sha!! be separ:ated by distaRoe, baffier or ether meaRs, so fiFO in ORO statioR wi!I Ret igRite FRatefia,1 in tile ROKt woFk 
statieR. W/Jen Reoessary, eaoh epemtor shall be proteoted by a pemennel shield /ooated betweeR tile operator aRd 
tf:te Hwteria! being prooessed. Tf:tis sf:tiekl and fis support sf:taH be a lost deslgR to vlitf:tstand a blast ffom the 
FRm<imlJfR amo~mt ef speoial offests FRateriaJs allowed behind it. 

434.10.11 Shielding. Vllf:tOR shlelds er strootur:es are needed te proteet pemonnel, tf:te feJ!owiRg re£µ:1ireFRent shall be 
feJ.'owed when speolfie weights of speeial effeets materials iR tf:te amount of 1 po1:1Rd (0. 454 kg) or mor:e aFO iR'lo.'ved: 

Weight ef~p.'esiv-e StruetuFe ef Shield Wall 

1 15 p0t:mds (0.454 9-.tHg) 

Shield waH eonstrJeted of eeRor:ete not Jess tliaR 12 inohes (3()5 mFR) thiok wf:tfoh .18 
reinferoed Rear botf:t sides by rods not Jess tllan 1/2 inoh (12. 7 mm) in diameter 
/oeated on mm<imlJfR oenters of 12 ine/:Jes (3{)5 FRFR) both f:toFiwntaHy aRd vertioaUy. 
The rods ml:IBt be staggemd on opposite faees. 

MoFO than 15 pol:IRds ((j.. B tfg) 

The sf:tield wan fer tile proteotion ef v!OriroFS must be designed iR suoh a manner to 
pretest against the efferts of not less tf:taR 26 peFGent ovefload abo•,r.e the OKpeeted 
maJfimlJfR ehar:ge to be proeessed. 

N6te&t 
1. One inoh (26 mm) ofm,W:J stee! is eqtJivaleRt to 1 feet (305 mm) ofreiRfeFGed oeRGFOle. 
2. ExpJesives sf:taH be .'ooated Rot Jess thaR 36 iRehes (914 mm) from the wall aRd 24 iRehes ((j.1() mm) ahe'le the 
.fleeF: . 

Jf this peFSeRROI protestkm wa!! fer the refll:lhr:ed operntion iRvelvfng !aFge q1:1aRtities ef speofs! effeots materials 
beoomes so large that it is imprastieal, tf:te eperator must petfoffi:i t/:Je operations by remote sontroJ or be protested by 
a stJitah!y oenstr .. ·eted sf:te!ter desigRed vlith a safety faetor of Rot Jess t/:Jan · 

4 te withstand the oveipresstJFO from tile m~tJFR amouRt of exp.'osives in prooess. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 12081, . 
12552, 12553, 13108,13108, 13143, 13143.9,13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 12000 through 12401 and 12500 through 12725, 13108, 13143, 
13211, 18949.2 

[6. The SFM proposes to adopt Chapter 5 without modification.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTERS 
GENERAL BUILDING HEIGHTS AND AREAS 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[7. The SFM proposes to adopt Chapter 6 without modification.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 
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Notation: 
Authority: Health and Safety Code Sections ·1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[8. The SFM proposes to adopt Chapter 7 with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER7 
FIRE-RESISTANCE-RATED CONSTRUCTION 

708.1 General. The following wall assemblies shall comply with this section. 

1. Separation walls as required by Section 420.2 for Groups -1--1,R-1, R-2, R-2.1, and R-3, 
2. Walls separating tenant spaces in covered and open mall buildings as required by Section 402.4.2.1. 
3. Corridor walls as required by Section 1020.1. 
4. Elevator lobby separation as required by Section 3006.2: 
5. Egress balconies as required by Section 1019.2 
6. Walls separating enclosed tenant spaces in high-rise buildings and in buildings of Types I, llA, II/A, IV or VA 
construction of Group A, E, H, I, L and R-2. 1 occupancies and other applications listed in Section 1. 11 regulated by 
the Office of the State Fire Marshal. 

717 .5.5 Smoke barriers. A listed smoke damper designed to resist the passage of smoke shall be provided at each 
point a duct or air transfer opening penetrates a smoke barrier. Smoke dampers and smoke damper actu1:!tion 
methods shall comply with Section 717.3.3.2. 

Exceptions: 
1. Smoke dampers are not required where the openings in ducts are limite~ to a single smoke compartment and the 
ducts are constructed of steel. 
2. Smoke dampers are not roql:lired in smoke barriers reql:lired by Sestion 407.5 for Grol:lp I 2, Condition 2 where 
the HVAC system is fully dl:lGted in accordance with Sestion 603 of the .'RtematioRalCalifomia Meo/:Janjoaf Code and 
where bl:lildings are eql:lipped throl:lghout with an automatic sprinkler system in accordance with Sestion 903.3.1.1 
and eql:lipped with quick response sprinklers in accordance with Sestion 903.3.2. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[9. The SFM proposes to maintain the adoption of SFM Chapter 7 A the following 
amendments and California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER7A 
MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE [SFM] 

706A.2 Requirements. Ventilation openings for enclosed attics, enclosed eave soffit spaces, enclosed rafter spaces 
formed where ceilings are applied directly to the underside of roof rafters, and underfloor ventilation openings shal/ be 
fully covered with metal wire mesh, vents, other materials, or other devices that meet one of the following 
requirements: 

·1. Listed vents complying with ASTM E2886. 
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1.1 The Ember Intrusion Test shall have no flaming ignition ofthe cotton material. 
1.2 There shall be no flaming ignition during the Integrity Test portion of the Flame Intrusion Test. The maximum 
temperature of the unexposed side of the vent shall not exceed 662°F (350°C). 

2. Vents complving with all of the following: . 
2.1. The dimensions of the openings therein shall be a minimum of 1!16h inch (1.6 mm) and shall not exceed 1/fih 
inch (3.2 mm). 
2.2. The materials used shall be noncombustible. 

Exception: Vents located under the roof covering, along the ridge of roofs, with the exposed swface of the vent 
covered by noncombustible wire mesh, may be of combustible materials. 

2.3. The materials used shall be corrosion resistant. 

706A.3 Ventilation openings on the underside of eaves and cornices: Vents shall not be installed on the 
underside of eaves and cornices. 

Exceptions: 
1. Listed vents complying with ASTM E2886 
1. 1 The Ember Intrusion Test shall have no flaming ignition of the cotton material. 
1. 2 There shall be no flaming ignition during the Integrity Test portion of the Flame Intrusion Test. The maximum 
temperature of the unexposed side of the vent shall not exceed 662°F (350°C) . 

.:f-.2. The enforcing agency may accept or approve special eave and cornice vents that resist the intrusion of flame 
and burning embers. 
-2.-3. Vents complying with the requirements of Section 706A.2 may be installed on the underside of eaves and 
cornices in accordance with either one of the following conditions: 
-2:4..3.1 The attic space being ventilated is fully protected by an automatic sprinkler system installed in accordance 
with Section 903.3.1.1 of the California Building Code or, 
~3.2 The exterior wall covering and exposed underside of the eave are of noncombustible material, or ignition
resistant-materials as determined in accordance with SFM standard 12-7A-5 Ignition-Resistant Material and the vent 
is located more than 12 feet from the ground or walking surfa<;e of a deck, porch, patio, or similar surface. 

707 A.5 Enclosed roof eaves and roof eave soffits. The exposed underside of enclosed roof eaves having either a 
boxed-in roof eave soffit with a horizontal underside, or sloping rafter tails with an exterior covering applied to the 
underside of the rafter tails, shall be protected by one of the following: 

1. Noncombustible material 
2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the rafter 
tails or soffit 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the raff.er tails or 
soffit including assemblies using the gypsum panel and sheathing products listed in the -Gypsum Association Fire 
Resistance Design Manual 
5. Boxed-in roof eave soffit assemblies with a horizontal underside that meet the performance criteria in accordance 
with the test procedures set forth in either of the following: 
5.1 SFM Standard 12-7A-3;..Q£ 
5.2 ASTM E2957 

Exceptions: The following materials do not require protection: 

1. Gable end overhangs and roof assembly projections beyond an exterior.wall other than at the lower end of the 
rafter tails 
2. Fascia and other architectural trim boards 

707A.6 Exterior porch ceilings. The exposed underside of exterior porch ceilings shall be protected by one of the 
following: 

1. Noncombustible material 
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2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind the exterior covering on the underside of the. ceiling 
4. The exteriorportion of a 1-hour fire resistive exterior wall assembly applied to the underside of the ceiling assembly 
including assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire 
Resistance Design Manual ' 
5. Porch ceiling assemblies with a horizontal underside that meet the performance criteria in accordance with the test 
procedures set forth in either of the following: 
5.1 SFM Standard 12-7A-3;__Q[ 
5.2 ASTM E2957 

Exception: Architectural trim boards. 

707 A. 7 Floor projections. The exposed underside of a cantilevered floor projection where a floor assembly extends 
over an exterior wall shall be protected by one of the following: 

1. Noncombustible material 
2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor 
projection 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor projection 
including assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire 
Resistance Design Manual · 
5. The underside of a floor projection assemply that meet the performance criteria in accordance with the test 
procedures set forth in either of the following: 
5.1 SFM Standard 12-7A-3;__Q[ 
5.2 ASTM E2957 

Exception: Architectural trim boards. 

707A.8 Underfloor protection. The underfloor area of elevated or overhanging buildings shall be enclosed to grade 
in accordance with the requirements of this chapter or the underside of the exposed underfloor shall consist of one of 
the following: 

1. Noncombustible material 
2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor 
projection 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor including 
assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance Design 
Manual 
5. The underside of a floor assembly that meets the performance criteria in accordance with the test procedures set 
forth in either of the following: 
5.1 SFM Standard 12-7A-3;__Q[ 
5.2 ASTM E2957 

Exception: Heavy timber structural columns and beams do not require protection. 

707 A.9 Underside of appendages. When required by the enforcing agency the underside of overhanging 
appendages shall be enclosed to grade in accordance with the requirements of this chapter or the underside of the 
exposed underfloor shall consist of one of the following: 

1. Noncombustible material 
2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor 
projection 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor inciuding 
assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance Design 
Manual 
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5. The underside of a floor assembly that meets the performance criteria in accordance with the test procedures set 
forth in either of the following: 
5.1 SFM Standard 12-7 A-3;..Q[ 
5.2 ASTM E2957 

Exception: Heavy timber structural columns and beams do not require protection. 

Notation: 
Authority: Health and Safety Code Sections 13108, 13108.5, 13143, 13143.2, 13143.6, 13146, 17921, 18949.2, 
Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[10. The SFM proposes to adopt Chapter 8 Without modification.] 
See Item 46 for e1dsting SFM amendments and California regulations that are brought forward without modification. 

CHAPTERS 
INTERIOR FINISHES 

806.4 Acceptance criteria and reports. Where required to exhibit improved fire performance, curtains, draperies, 
fabric hangings and similar combustible decorative materials suspended from walls or ceilings shall be tested by an 
approved agency and meet the flame propagation perfonnanse sFiteria ef Test 1 or 2, as appropriate, of NFPA 701, 
or 9*hibit a rna;>Eimum heat release rate of 100 kV\l when tested in aosoFElanoe with ~lFP-A 289, using the 20 kVV 
ignition source shall be flame resistant in accordance with the provisions set forth in CCR. Title. 19. Division 1. 
Chapter 8. Reports of test results shall be prepared in accordance with the test method used and furnished to the 
building official upon request. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9,13146,13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[11. The SFM proposes to adopt Chapter 9 with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER9 
FIRE PROTECTION SYSTEMS 

903.2.8 Group R. An automatic sprinkler system installed in accordance with Section 903.3 shall be provided 
throughout all buildings with a Group R fire area. 

Exceptions: 
1. Existing Group R-3 occupancies converted to Group R-3. 1 occupancies not housing bedridden clients, not housing 
nonambulatory clients above the first floor and not housing clients above the second floor. 
2. Existing Group R-3 occupancies converted to Group R-3. 1 occupancies housing only one bedridden client and 
complying with Section 42fHJ.3.3435.8.3.3. 
3. Pursuant to Health and Safety Code Section 13113 occupancies housing ambulatory children only, none of whom 
are mentally ill er menta!ly retaffled children or chndren with intellectual disabilities. and the buildings or portions 
thereof in which such children are housed are not more than two stories in height, and buildings or portions thereof 
housing such children have an automatic fire alann system activated by approved smoke detectors. 
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4. Pursuant to Health and Safety Code Section,,,,13143.6 occupancies licensed for protective social care which house 
ambulatory clients only, none of whom is a child (under the age of 18 years), or who is elderly (65 years of age or 
over). 

When not used iR aGGOFdanGe w!th 8eGtion 504.2 or 506.3 for height increases or for area increases. an automatic 
sprinkler system installed in accordance with Section 903.3.1.2 shall be allowed in Group R-2.1 occupancies. 

An automatic sprinkler system designed in accordance with Section 903.3.1.3 shall not be utilized in Group R-2.1 or 
R-4 occupancies. 

903.2.8.2 Growp R 4 Condition 1Reserved. An automatis sprinkler system installed in accordanoo with Section 
903.3.1.3 shall be permitted in Group R 4 Condition 1 occupancies. 

903.2.8.3 Group R 4 Coridition 2. An automatic sprinkler system installed in accordance with Section 903.3.1.2 shall 
be permitted in Group R-4 Condition 2 occupancies. Attics shall be protected in accordance with Section 903.2.8.3.1 
or 903.?.8.3.2. 

903.3.1.3 NFPA 130 sprinkler systems. Automatic sprinkler systems installed in one- and two-fami)y dwellings, 
Group R-3, Group R 4 Condition 1 and townhouses shall be permitted to be installed throughout in accordance with 
NFPA 130 as amended in Chapter 35. 

904.11.3 Testing and maintenance. Automatic water mist systems shall be tested and maintained in accordance 
with California Code of Regulations. Title 19, Division 1. Chapter 5 and the Jntemationa!Califomia Fire Code. 

904.13 DomestiG Gooking systems in Growp I 2 Condition 1Reserved. In Group I 2 Condition 1, occupancies 
where cooking faciilities are installed in accordance with Section 407.2.@ of this code, the domestic cooking hood 
pro\'ided O'>'er the cooktop or range shall be equipped with an automatic fire ex.tinguishing system of a type 
recognized fur protection of domestic cooking equipment. Preengineered automatic ex.tinguishing systems shall be 
tested in accordance with UL 300A and listed and labeled fur the intended application. The system shall be installed 
in accordance ¥a'ith this code, its listing and the manufacturer's instructions. 

904.13.2 Portable fire e:xtingwishers for domestiG Gooking eqwipment in Growp I 2Condition1Reserved. A 
portable fire c;ix.tinguisher complying with Section 90@ shall be installed within a 30 toot (9144 mm) distance of travel 
from domestic cooking appliances. 

907.2.6.4. Large family day-care. Every large family day-care home shall be provided with at least one manual fire 
alann box at a location approved by the authority having jurisdiction. Such device shall actuate a fire alann signal, 
which shall be audible throughout the facility at a minimum level of 15 db above ambient noise level. These devices 
need not be interconnected to any other fire alann device, have a control panel or be electrically supervised or 
provided with emergency power. Such device or devices shall be attached to the structure and must be a device that 
is listed and approved by the Office of the State Fire Marshal. 

907 .2.11.3 Installation near cooking appliances. Smoke alarms shall not be installed in the fullo>.ving locations 
unless this would pre\'ent placement of a smoke alarm in a location FequiFeEI by Section 907.2.11.1 or 907.2.11.2: 
1. Ionization smoke alarms shall not be installed less than 20 feet (@09@ mm) horizontally from a permanently 
installed cooking appliance. 
2. Ionization smoke alarms with an alaFm silencing switch shall not be installed less than 10 feet (3048 mm) 
hoFizontally from a permanently installed cooking appliance. 
3. Photoelectric smoke alarms shall not be installed less than @feet (1829 mm) hoFizontally from a permanently 
installed cooking appliance. See Section 907.2.11.8. 

907 .2.11.4 Installation near bathrooms. Smoke alarms shall be installed not less than 3 feet (914 mm) horizontally 
from the door or opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a 
smoke alarm Fequired by Section 907.2.11.1 OF 907.2.11.2. See Section 907.2.11.8. 

907.4.2.2 Height. The height of the manual fire alarm boxes shall be not less than 42 inches (1067 mm) and a not 
more than 48 inches (1372 mm) measured vertically, from the floor level to the highest point of the activating handle 
or lever of the box. Manual fire alarm boxes shall also comply with Section 11 B-309.4. · 
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Exception: [DSA-AC] In existing buildings there is no requirement to retroactively relocate existing manual fire alarm 
boxes to a minimum of 42 inches (1219 mm) and a maximum of 48 inches (1372 mm) from the floor level to the 
activating handle or lever of the box. 

907 .5.2.1 Audible alarms. Audible alarm notification appliances shall be provided and emit a distinctive sound that is 
not to be used for any purpose other than that of a fire alarm. In Group 1-2 occupancies, audible appliances located in 
patient areas shall be only chimes or similar sounding appliances for alerting staff. See Section ~907. 6. 6. 

Exceptions: 
1. Audible alarm notification appliances are not required in critical care patient areas of Group 1-2 Condition 2 
occupancies that are in compliance with Section 907.2.6, Exception 2. · 
2. A visible alarm notification appliance installed in a nurses' control station or other continuously attended staff 
location in a Group 1-2 Condition 2 suite shall be an acceptable alternative to the installation of audible alarm 
notification appliances throughout the suite in Group 1-2 Condition 2 occupancies that are in compliance with Section 
907.2.6, Exception 2. 
3. Where provided, audible notification appliances located in each occupant evacuation elevator lobby in accordance 
with Section 3008.9.1 shall be connected to a separate notification zone for manual paging only. 

·· 907.5.2.2.4 Emergency voice/alarm communication captions. Where stadiums, arenas and grandstands are 
req1:1ired to caption a1:1dible p1:1blio anno1:1ncements in accordance witl:i Seotion 1108.2.7.3 have 15.000 fixed seats or 
more and provide audible public announcements with prerecorded or real-time captions, the.,emergency/voice alarm 
communication system shall be captioned. Prerecorded or live emergency captions shall be from an approved 
location constantly attended by personnel trained to respond to an emergency. 

909.20.4.2 Relief vent. A relief vent capable of discharging a minimum of 2,500 cubic feet per minute (1180 Us) of 
air at the design pressure difference shall be located in the upper portion of such pressurized exit stairway or ramp 
enclosures. 

Exception: When approved by the enforcing agency, other engineered design methods capable of discharging a 
minimum of 2,500 cubic feet per minute (1180 Us) of air at the design pressure difference shall be permitted. 

[Editorial Note: Remove existing amendments to Section 910.1 through 910.4.7. Model code now matches old CA 
amendments.] · 
910.1 General. Where required by this code, smoke and heat vents or mechanical smoke removal Femeval systems 
shall conform to the requirements of this section. 

910.2 Where required. Smoke and heat vents or a mechanical smoke removal system etmeshanisa! SFReke Feme'lal 
8jt8teffl shall be installed as required by Sections 910.2.1 and 910.2.2. In occupied portions of a building where the 
upper surface of the story is not a roof assembly, a mechanlcal smoke removal system in accordance with Section 
910.4 shall be installed 

Exceptions: 
1. Frozen food warehouses used solely for storage of Class l and II commodities where protected by an approved 
automatic sprinkler system. 
2. Smoke and heat removal shall not be required in areas of buildings equipped with early suppression fast-response 
(ESFR) sprinklers. . 
1. FFCJ00R foed V18Fe/:lef;J8es f;J8ed solely fer sterage ef C.'aSB I and ll GfJFRFReditles w/:Jera protected 8y an appro'l-Bd 
awtematio sprinkler system. 
2. V'lheFO aFeas ef /:Jr:1ikllRfJ8 aFe ef:ftipped with early 8f:Jf3p."6SBJen fast respense {ES.f=R) spFiRkleFB, smo.'<e and heat 
remeval sha!! net /:Jo rot:µJJred w.'t/:Jln-t/:Jese aFeas. 
3. Smoke and heat removal shall not be required in areas of buildings equipped with control mode special application 
sprinklers with a response time index of 50 (m · s)1/2 or less that are listed to control a fire in stored commodities 
with 12 or fewer sprinklers. 

910.2.1 Group F-1 or S-1. Smoke and heat vents installed .in accordance with Section 910.3 or a mechanical smoke 
removal system installed in accordance with Section 910.4 shall be installed in Smo.'<e and heat verits Jnsta/!ed ,•n 
aooordanoo with Section 910.3 ot a meGhanJoa! sme.'w rome·1a! system !RBta/Jed Jn asoettkmoe Vlith Seotien 910.4 . 
s/:lall /:Je Installed ln buildings and portions thereof used as a Group F-1 or S-1 occupancy having more than 50,000 
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square feet (4645 m2) of undivided area. In ocpupied portions of a building equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 where the upper surface of the story is not a roof assembly, a 
mechanical smoke removal system in accordance with Section 910.4 shall be installed. 

Exception: Group F-1 aircraft manufacturing buildings and Group S-1 aircraft repair hangars. 

910.2.2 High-piled combus.tible storage. Smoke and heat relT)OVal required by Table 3206.2 of the International Fire 
Code for buildings and portions thereof containing high-piled combustible storage shall be installed in· accordance with 
Section 910.3 in unsprinklerE?d buildings. In buildings and portions thereof containing high-piled combustible storage 
equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, a smoke and heat 
removal system shall be installed in accordance with Section 910.3 or 910.4. Smo,'fe aml heat remmral reqEJff:ed by 
Table 3206.2 oft/:/e Califomia Fire Code, forb1:1ildings aml portions thereof oontaining high piled comb1:1stible storage 
shaft ee iRstaNed JR aoooFrkmoe w.1tR Sootion 910.3 iR EJRspFiRk.lored lwikl.'RfJS. lR e1:1JldiRfJS aRd portiORs t/:/ereof 
ooRtaiRiRg /:Ilg/:/ pl.led eoml31:1S#ble storage equipped tflroEJg/:/oEJt with aR aEJtomatiG sprmklor system· iR aooOFdaRoe with 
Seo#OR 903.3.1.1 a smoke aRd /:/eat removal system s/:/all ee iRstaJ!ed iR aooordaRoe wit/:/ SeotioR 910.3 or 910. 4. In 
occupied portions of a building equipped throughout with an automatic sprinkler system in accordance with Section 
903.3.1.1, where the upper surface of the story is not a roof assembly, a mechanical smoke removal system in 
accordance with Section 910.4 shall be installed. 

910.3 Smoke and heat vents. The design and installation of smoke and heat vents shall be in accordance with 
Sections 910.3.1 through 910.3.3. 
910.3 Smeke and heat v-ents. The design and installation of smoke and heat •,•ants shall be in aeeordanoe with 
Sections 910.3.1 thro1:1gh 910.3.3. 

910.3.1 Listing and labeling Listing and laseliRg. Smoke and heat vents shall be iisted and labeled to indicate 
compliance with UL 793 .. eF FM 4430 FM 443{), or ICC ES AC 331, or UL 793. 

910.3.2 Smoke and heat vent Smeke and heat '.'ent locations. Smoke and heat vents shall be located 20 feet 
(6096 mm) or more from adjacent lot lines and fire walls and 10 feet (3048 mm) or more from fire barriers. Vents shall 
be uniformly located within the roof in the areas of the building where the vents are required to be installed by Section 
910.2 with consideration given to roof pitch, sprinkler location and structural members. 

910.3.3 Smoke and heat vents area. The required aggregate area of smoke and heat vents shall be calculated as 
follows: 

For buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1: 
AvR = V/9000 (Equation 9-4) 
where: 

AvR = The required aggregate vent area (ft2) 

V =Volume (ft
3

) of the area that requires smoke removal 
For unsprinklered buildings: 
AvR = AFAf50 (Equation 9-5) 
where: 

AvR = The required aggregate vent area (ft
2

) 

AFA = The area of the floor of the area that requires smoke removal. 

910.3.3 Sm eke and heat '.'ent& araa. The required aggregate area of smoke and heat •;ents Bhan ee oa/GEJ.'ated as 
fell6\Wr. 

Forel:li!diRgS eqEJipped throEJf]hoEJt wit/:/ an automatic spFiRkfer system in aooordanee w#/:/ Seotloo 9()3.3.1.1: 
Av,q_,- W9Q{){) (Equat59R 9 4) 
W/:/eFei 

A.l,lR - the reqEJff:ed aggregate want area (ti'j 

'I- ve,'l:Jme (r:f) ofthe araa tRatreqEJires smoke removal 
For EJRsp#nklered BEJ!ldings: 
A.vR-=AJ;A.l5() (liquatieR 9 5) 

Final Express Tenns 
SFM 06/15- Part#2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

24 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

WReFe; 

~-the reql:Jir:ed aggFegate •1entaltla (trf 
~- the altla ef the fl.eer ef the area that reqtJifes sR:wke remeva!. 

910.4 Mechanical smoke removal systems removal systems. Mechanical smoke removal syster:ns shall designed 
and installed in accordance with Sections 910.4.1through910.4.7. Engineered moohanioal SR'loke remevalsystems 
shall designed and !nstaHed Jn aeoordanoe with Seetfens 910. 4.1 through 910. 4. 7 

910.4.1 Automatic sprinklers required. The building shall be equipped throughout with an approved automatic 
sprinkler system in accordance with Section 903.3.1.1. 
910.4.1 Autematie spFiRkleFS required. The lmtldlng shall tJe eqyipped throug/:Jef,Jt with an appro•1ed al:lkJmatlo 
sprin.'dersystem in aooordanee with Seotion 903.3.1.1. · 

910.4.2 Exhaust fan construction. Exhaust fans that are part of a mechanical smoke removal system shall be rated 
for operation at 221 "F (105°C). Exhaust fan motors shall be located outside of the exhaust fan air stream. 
910. 4.2 Exhaust fan eenstruetien. Exhaf,J8f fans that are par:f ef a meehanieal 8fflo.1ffi remow1l sy.stem shall tJe r:ated 
fer eperot.ioR at 105 deg. C. &f:iaf,Jsf fan meteFB sha!! tJe .'eeated of,Jfs.1de of the 9*f:/a(;J8f fan air stFeam. 

910.4.3 System design criteria. The mechanical smoke removal system shall be sized to exhaust the building at a 
minimum rate of two air changes per hour based upon the volume of the building or portion thereof without contents. 
The capacity of each exhaust fan shall not exceed 30,000 cubic feet per minute (14.2 m3/sec). 
910.4.3 System design GriteFia. The meef:iaR.~al smoke reme•lal sy.stem shall tJe sized to exha/,J8f the tJf:Jildlng at a 
mJnfm1:1m rote of WIG air ehanges per f-101,1r eased 1:1pon the V-0/f,Jme of the tJ1:1i!dfng er peFtion theltlof withef,Jf eontents. 
The eapaeityefeaoh 9*haf,}StfaR sha!.'notexoeed 30,000 el:/tJ.iefeotpermfRf,Jte. 

910.4.3.1 Makeup air. Makeup air openings shc:lll be provided within 6 feet (1829 mm) oft.he floor level. Operation of 
makeup air openings shall be manual or automatic. The minimum gross area of makeup air inlets shall be 8 square 

· feet per 1,000 cubic feet per minute (0.74 m2 per 0.4719 m3/s) of smoke exhaust. 
910.4.3.1 Make up air. Make 1:1p a~r epeniRgs shalt tJe pFO'lided within six feet (add metlie) of the fl.ear level. 
Operotion efmake1:1p air epenings sha.1! tJe manoo.' or al:lkJmatie. The minfFRf,Jffl gFOBB araa of make up alriR.'ets shal! 
~per 1000 ofm ~Bfflo,'fe eJfhaf,JSf. 

910.4.4 Activation. The mechanical smoke removal system shall be activated by manual controls only. 
910.4.4 AGtivatieR. The meef:iaR.~.' smoke remeval sy.stem sha.'.' tJe aet?,rated by man1:1al oentr:ols only. 

910.4.5 Manual control location. Manual controls shall be located so as to be accessible to the fire service from an 
exterior door of the building and protected against interior fire exposure by not less than 1-hour fire barriers 
constructed in accordance with Section 707 or horizontal assemblies constructed in accordance with Section 711, or 
both. 
910. 4.6 MaRua! eeRt."9/ JaeatieR. MaR1:1al GORfrels sha# tJe loeated so as te tJe aeoess!tJ!e to the fire seNiee fFom aR 
1rxterior deer ef the tJl:Ji!ding and tJe pFOteeted against !Rterier fire 1rxposure /3;)' Rot less thaR 1 he1:1r #Fe baflief.8 
eonstr.Jeted in aeeeFdanee with SoetioR 707 of the Califom!a Building Gede or f:loFizontal as8emb.'ies oonstr.Jsted !n 
aooor4anee with Seetion 712 of the Galifemfa 8(,JHdJng Code, erbeth. 

910.4.6 Control wiring. Wiring for operation and control of mechanical smoke removal systems shall be connected 
ahead of the main disconnect in accordance with Section 701.12E of the NFPA 70 California Electric Code and be 
protected against interior fire exposure to temperatures in excess of 1,000°F (538°C) for a period of not less than 15 
minutes. · 
910.4.6 CoRtrol wiFiF1g. 'vVifing fer eperation and eontrol of meef:iaRieal smo.lffi reme•la! sy.steFRB shall tJe eonnested 
ahead ef the main diseonneet Jn aeoordanee with Seetion 701.12E of l\IFPA 70 and tJe protested against interior #re 
expes1:1ra to temper:aff,}/t)S in exoess of 1,000°.C (538°C) fora period of Rot less thaR 15 mfnf,JteS. 

910.4.7 Controls. Where building air-handling and mechanical smoke removal systems are combined or where 
independent building air-handling systems are provided, fans shall automatically shut down in accordance with the 
lntemationalCa/ifomia Mechanical Code. The manual controls provided for the smoke removal system shall have the 
capability to override the automatic shutdown of fans that are part of the smoke removal system. 
910.4.7 CoRtro!s. Where 81:1!.'d!ng air haRdfing and meehaRi6al Bffloke romeva.' S}rstems am eomtJined er where 
Jndependent tJf:Ji.'dJng air hand!lng systems are pFO'lided, faRB sha# a/,Jlematfoa#y shf,Jf dewR in aeeordmwe V'lith the 
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lntemationa! Meohanieal Code. Tho man1:1a.1 oon.tro!s pro•l!ded for the smo.'ffi ffJmova! system sfw!I f:Ja•;e the capability 
to o'lerride the a1:1tomatio shi:.ltdown of fans that affJ part of the smo.'<e r:emo·i1a! system. 

SECTION 915 
CARBON MONOXtOE DETECTION 

915.1 General. Carbon monoxide detection shall be installed in new buildings in accordance with Sections 915.1.1 
through Q..1.&..6915. 7. Carbon monoxide detection shall be installed in existing buildings in accordance with Chapter 11 
of the International Fire Code this section. 

Pursuant to Health and Safety Code Section 17926. carbon monoxide detection shall be installed in all existing Group 
R buildings as required in this section. 

915.1.1 Where required. Carbon monoxide detection shall be provided in Group .!-1-; 1-2, 1-4 and R occupancies and 
in classrooms in Group E occupancies in the locations specified in Section 915.2 where any of the conditions in 
Sections 915.1.2 through 915.1.6 exist. 

915.2 Locations. Where required by Section 915.1.1, carbon monoxide detection shall be installed in accordance 
with the manufacturer's published instructions in the locations specified in Sections 915.2.1 through 915.2.3. 

915.2.1 Dwelling units. Carbon monoxide detection shall be installed in dwelling units in the following locations: 
.t. -ootsiGe Outside of each separate sleeping area in th·e immediate vicinity of the bedrooms. 
2. On eveiy occupiable level of a dwelling unit, including basements. 
3. Where a fuel-burning appliance is located within a bedroom or its attached bathroom, carbon monoxide. detection 
shall be installed within the bedroom. 

915.4 Carbon monoxide alarms. Carbon monoxide alarms shall comply with Sections ~15.4.1 through 915.4.~_4. 

915.4.1 Power source. Carbon monoxide alarms shall receive their primary power from the building wiring where 
such wiring is served from a commercial source, and when primary power is interrupted, shall receive power from a 
battery. Wiring shall be permanent and without a disconnecting· switch other than that required for overcurrent 
protection. 

Exception2: 
.t. Where installed in buildings without commercial power, battery-powered carbon monoxide alarms shall be an 
acceptable alternative. 
2. Carbon monoxide alarms in Group R occupancies shall be permitted to receive their primary power from other 
power sources recognized for use by NFPA 720. · 
3. Carbon monoxide alarms in Group R occupancies shall be permitted to be battery-powered or plug-in with a 
battery backup in existing buildings built prior to January 1. 2011. under any of the following conditions: 
3. 1. No construction is taking place. 
3. 2. Repairs or alterations do not result in the removal of interior wall and ceiling finishes exposing the structure in 
areas/spaces where carbon monoxide alarms are required. 
3.3. Repairs or alterations are limited to the exterior surfaces of dwellings, such as the replacement of roofing or 
siding, or the addition or replacement of windows or doors. or the addition of a porch or deck. 
3.4. Worl< is limited to the installation. alteration or repair of plumbing, mechanical or electrical systems. which do not 
result in the removal of interior wall or ceiling finishes exposing the structure in areas/spaces where carbon monoxide 
alarms are required. 

915.4.2 Listings. Carbon monoxide alarms shall be listed in accordance with UL 2034. 

No person shall install. marl<et. distribute. offer for sale, or sell any carbon monoxide device in the State of California 
unless the device and instructions have been approved and listed by the Office of the State Fire Marshal. 

915.4.3 Combination alarms. Combination carbon monoxide/smoke alarms shall be an acceptable alternative to 
carbon monoxide alarms. Combination carbon monoxide/smoke alarms shall be listed in accordance with UL 2034 
and UL217. 
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Combination carbon monoxide/smoke alarms shall comply with Section 915, and all requirements for listing and 
approval by the Office of the State Fire Marshal for smoke alarms. 

915.4.4 Interconnection. Where more than one carbon monoxide alarm is required to be installed within a dwelling 
unit or within a sleeping unit in Group R occupancies. the alarms shall be interconnected in a manner that activation 
of one alarm shall activate all of the alarms in the individual unit. 

Exception: Interconnection is not required in existing buildings, built prior to Januarv 1. 2011. under anv of the 
following conditions: 
1. Physical interconnection is not required where listed wireless alarms are installed and all alarms sound upon 
activation of one alarm. 
2. No construction is taking place. 
3. Repairs or alterations do not result in the removal of interior wall and ceiling finishes exposing the structure in 
areas/spaces where carbon monoxide alarms are required. . 
4. Repairs or alterations are limited to the exterior sutfaces of dwellings, such as the replacement of roofing or siding. 
or the addition or replacement of windows or doors. or the addition of a porch or deck. 
5. Work is limited to the installation. alteration or repair of plumbing, mechanical, or electrical systems. which do not 

,. result in the removal of interior wall or ceiling finishes exposing the structure in areas/spaces where carbon monoxide 
alarms are required. 

915.5.2 Locations. Ca~bon monoxide detectors shall be installed in the locations specified in Section 915.2 or NFPA 
720. These losations superseae the losations spesifiea in NFPA 720. 

915.5.3 Combination detectors. Combination carbon monoxide/smoke detectors installed in carbon monoxide 
detection systems shall be an acceptable alternative to carbon monoxide detectors, provided they are listed in 
accordance with UL 2075 and UL 268. 

Combination carbon monoxide/smoke detectors shall comply with all requirements for fisting and approval by the 
Office of the State Fire Marshal for smoke alarms. 

915.6 Maintenance. Carbon monoxide alarms and carbon monoxide detection systems shall be maintained in 
accordance with the International Fire Coae NFPA 720. Carbon monoxide alarms and carbon monoxide detectors 
that become inoperable or beain producing end-of-life signals shall be replaced. 

915.7 Visible alarms. In buildings' containing covered multifamilv dwellings as defined in Chapter 2, all required 
carbon monoxide alarms shall be equipped with the capabilitv to support visible alarm notification in accordance with 
NFPA 720. 

Notation: . 
Authority: Health·and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2, Public Education Code 17074.50 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[12. The SFM proposes to adopt Chapter 1 O with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER10 
MEANS OF EGRESS 

1004.3 Posting of occupant load. Every room or space that is an assemely ocsupansywhich is used for assembly. 
classroom. dining. drinking. or similar pumoses having an occupant load of 50 or more shall have the occupant load 
of the room or space posted in a conspicuous place, near the main exit or exit access doorway from the room or 
space. Posted signs shall be of an approved legible permanent design and shall be maintained by the owner or the 
owner's authorized agent. 
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1-005.3.1 Stairways. The capacity, in inches, 9f means of egress stairways shall be calculated by multiplying the 
occupant load served by such stairways by a means of egress capacity factor of 0.3 inch (7.6 mm) per occupant. 
Where stairways serve more than one story, only the occupant load of each story considered individually shall be 
used in calculating the required capacity of the stairways serving that story. 

Exceptions: 
1._For other than Group H and 1-2 occupancies, the capacity, in inches, of means of egress stairways shall be 
calculated by multiplying the occupant load served by such stairways by a means of egress capacity factor of 0.2 inch 
(5.1 mm) per occupant in buildings equipped throughout with an automatic sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2 and an emergency voice/alarm communication system in accordance with 
Section 907.5.2.2. 
2. Facilities with smoke-protected assembly seating shall be permitted to use the capacity factors in Table 1029.6.2 
indicated for stepped aisles for exit access or exit stairways where the entire path for means of egress from the 
seating to the exit discharge is provided with a smoke control system complying with Section 909. 
3. Facilities with outdoor smoke"protected assembly seating shall be permitted to the capacity factors in Section 
1029.6.3 indicated for stepped aisles for exit access or exit stairways where.the entire path for means of egress from 
the seating to the exit discharge is open to the outdoors . 
.:b4.For Group H-1, H-2, H-3 and H-4 occupancies the total width of means of egress in inches (mm) shall not be Jess 
than the total occupant load served by the means of egress multiplied by 0. 7 inches (7.62 mm) per occupant. 
&5. For rooms or spaces used for assembly purposes without smoke protection seePA-Oana of ogFeaa eomplying vlit/:J 
Section .::t-OOB1029. ,--
1006.3.2 Single exits. A single exit or access to a single exit shall be permitted from any story or occupied roof 
where one of the following conditions exists: 
1. The occupant load, number of dwelling units and· exit access travel distance do not exceed the values in Table 
1006.3.2(1) or 1006.3.2(2). . 
2. Rooms, areas and spaces, at the level of exit dischame. complying with Section 1006.2.1 with exits that discharge 
directly to the exterior at the level of e)Qt discharge, are permitted to have one exit or access to a single exit. 
3. Parking garages where vehicles are mechanically parked shall be permitted to have one exit or access to a single 
exit. 
4. Group R-3 and R-4 occupancies shall be permitted to have one exit or access to a single exit. 
5. Individual single-story or multistory dwelling units shall be permitted to have a single exit or access to a single exit 
from the dwelling unit provided that both of the following criteria are met: 

5.1. The dwelling unit complies with Section 1006.2.1 as a space with one means of egress. 
5.2. Either the exit from the dwelling unit discharges directly to the exterior at the level of exit discharge, or the exit 
access outside the dwelling unit's entrance door provides access to not le?s than two approved independent exits. 

1006.3.2.1 Mixed occupancies. Where one exit, or exit access stairway or ramp providing access to exits at other 
stories, is· permitted to serve individual stories, mixed occupancies shall be permitted to be served by single exits 
provided each individual occupancy complies with the applicable requirements of Table 1006.3.2(1) or Table 
1006.3.2(2) for that occupancy. Where applicable, cumulative occupant loads from adjacent occupancies shall tie 
considered in accordance with the provisions of Section 1004.1. In each story of a mixed occupancy building, the 
maximum number of occupants served by a single exit shall be such that the sum of the ratios of the calculated 
number of occupants of the space divided by the allowable number of occupants indicated in Table 1006.3.2(2) 
iRdieated in Table 1021.2(2) for each occupancy does not exceed one. Where dwelling units are located on a story 
with other occupancies, the actual number of dwelling units divided by four plus the ratio from the other occupancy 
does not exceed one. W/:JoffJ dwe!lfng 1:JRits aFe .'oeated OR a atery wit/:/ other 0001:1panoiea, t/:Je aetYal n1:1ml3or of 
dwef!.ing 1:JRits divk:Jed l3y 4 p//;la t/:Je ratio from t/:Jo ot/:Jor OOOllfJanoy doea not ()}(Geed one. 

1010.1.9.7 Delayed egress. Delayed egress locking systems shall be permitted to be installed on doors serving any 
. occupancy except Group A, E aRd H, and L. 

Exception: Group A occupancy courtrooms are permitted to utilize delayed egress locks. 

-iR-bBuildings that ar:e with delayed egress locks shall be equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 GF and an approved automatic smoke ef-heat detection system installed in 
accordance with Section 907. The delayed egress locking system shall be installed and operated in accordance with 
all of the following: Delayed egreaa de~1ieea 8/:Jal! eonfofffl to a.'! oft/:Je follow.1ng: 
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1. The delay electronics of the delayed egress locking system shall deactivate upon actuation of the automatic 
sprinkler system or automatic fire detection system, allowing immediate, free egress. 

2. The delay electronics of the delayed egress locking system shall deactivate upon loss of electrical power 
oontFOlling the look or look mechanism, allowing immediate free egress.-,. to aR!mJ( one of the following: 
2. 1 The egress-control device itself. 
2.2 The smoke detection system. 
2.3 Means of egress illumination as required by Section .:f.()f)61008 

3. The delayed egress locking system shall have the capability of being deactivated at the fire command center and
a swlteh loeated in an appr:o•1ed k:JeatioR approved locations. 
4. An attempt to egress shall initiate an irreversible process that shall allow such egress in not more than 15 seconds 
when a physical effort to exit is applied to the egress side door hardware for not more than 3 seconds. Initiation of the 
irreversible process shall activate an audible signal in the vicinity of the door. Once the delay electronics have been 
deactivated, rearming the delay electronics shall be by manual means only. The time delay established for each 
egress-control device shall not be field adjustable. For applications listed in Section 1.9.1 regulated by the Division of 

.:, the State Architect- Access Compliance, see Chapter 11 B 

Exception: Where appFO•.:ed In facilities housing Alzheimers or dementia clients, a delay of not ·more than 30 
seconds is permitted on a delayed egress door. 

5. The egress path from any point shall not pas·s through more than one delayed egress locking system. 

Exception: In Group 1-2 or 1-3 occupancies, the egress path from any point in the building shall pass through not 
more than two delayed egress locking systems provided the combined delay does not exceed 30 seconds. 

5. A sign shall be pr0'1ided on the door located above and within 12 inches (305 mm) of the release de..,ice reading: 
PUSl=I UNTIL ALP.RM SOUNDS. DOOR CA~I BE OPENED IN 15 faO] SECOMDS. "KEEP PUSl=ll~IG. Tl=llS DOOR 
WILL OPEN IN 15 [30] SECONDS. ALP.RM 'NILL SOUND" S.1gn lottet:Jng shat! be at .'east 1fne/:J (2a mm) fn height 
and shall ha'>'e a stroke of not fess than 118 ineh (3.2 mm). · 
a.1. A taotl'e sign shaH also be pro•1ided in Broille and raised sharaoteFS, whie/:J GOFRfJ/ies with Chapter 11B. 

6. A sign shall be provided on the door and shall be located above and within 12 .inches (305 mm) of the door exit 
hardware: 
6.1. For doors that swing in the direction of egress, the sign shall read: PUSH UNTIL ALARM SOUNDS. DOOR CAN 
BE OPENED IN 15 [30] SECONDS ''KEEP PUSl=llNG. THIS DOOR '.'\fill OPEN IN 15 [30] SECONDS .. ALARM 
1NILL SOUND". 
6.2. For doors that swing in the opposite direction of egress, the sign shall read: PULL UNTIL ALARM SOUNDS. 
DOOR CAN BE OPENED IN 15 [30] SECONDS 
6.3. The si€Jn shall comply with the '*'isual character requirements in ICC A117.1. Sign lettering shall be at least 1inch 
(25 mm) in height and shall have a stroke of not less than 118 inch (3.2 mm). 

Exception: Where approved, in Group I occupancies, the installation of a sign is not required where care recipients 
who because of clinical needs require restraint or containment as part of the function of the treatment area. 

6.4. A tactile sign shall also be provided in Braille and raised characters. which complies with Chapter 118 

7. Emergency lighting shall be provided on the egress side of the door. 
8. The delayed egress locking system units sf:iall be listed in accordance with UL 294. 
+~. Actuation of the panic bar or other door-latching hardware shall activate an audible signal at the door. 
810. The unlatching shall not require more than one operation. 
911. Regardless of the means of deactivation, relocking of the egress-control device shall be by manual means only 
at the door. 

1010.1.9.8 Sensor release of electrically locked egress doors. The electric locks on sensor released doors 
located in a means of egress in buildings with an occupancy in Group A, B, €,+4, 1-2, 1-4, M, R-t er R-2, or R-2. 1 
and entranee deeFS to tenant spaoes in eooopaneies in GroE1f3s A, B, ! 2, M, R 1 and R 2, and entrance doors to 
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tenant spaces in occupancies in Group A, B, €,t-4, 1-2, 1-4, M, R-1 ... Gf R-2. or R-2.1 are permitted where installed and 
operated in accordance with all of the following criteria: 

1. The sensor shall be installed on the egress side, arranged to detect an occupant approaching the doors. The doors 
shall be arranged to unlock by a signal from or loss of power to the sensor. 
2. Loss of power to the lock or locking system shall automatically unlock the doors. 
3. The doors shall be arranged to unlock from a manual unlocking device located 40 inches to 48 inches (1016 mm to 
1219 mm) vertically above the floor and within 5 feet (1524 mm) of the secured doors. Ready access shall be 
provided to the manual unlocking device and the device shall be clearly identified by a sign that reads "PUSH TO 
EXIT." When operated, the manual unlocking device shall result in direct interruption of power to the lock
independent of other electronics- and the doors shall remain unlocked for not less than 30 seconds. 
4. Activation of the building fire alarm system, where provided, shall automatically.unlock the 
doors, and the doors shall remain unlocked until the fire alarm system has been reset. 
5. Activation of the building automatic sprinkler system or fire detection system, where provided, shall automatically 
unlock the doors. The doors shall remain unlocked until the fire alarm system has been reset. 
6. The door locking system units shall be listed in accordance with UL 294. 

1.011.15 Ships ladders. Ships ladders are permitted to be used in lifeguard towers not open to the public and Group 
1-3 as a component of a means of egress to and from control rooms or elevated facility observation stations not more 
than 250 square feet (23 m2) with not more than three occupants and for access to unoccupied roofs. The minimum 
clear width at and below the handrails shall be 20 inches (508 mm). 

1013.6.3 Power source. Exit signs shall be illuminated at all times. To ensure continued illumination for a duration of 
not less than 90 minutes in case of primary power loss, the sign illumination means shall be connected to an 
emergency power system provided from storage batteries, unit equipment or an on-site generator. The installation of 
the emergency power system shall be in accordance with Chapter 27. 

Exceptions: 
1. Approved exit sign illumination means that provide continuous illumination independent of external power sources 
for a duration of not less than 90 minutes, in case of primary power loss, are not required to be connected to an 
emergency electrical system. 
2. Group 1-2 Condition 2 exit sign illumination shall not be provided by unit equipment battery only. 

1026.4.2 Number of exits. The refuge area into which a horizontal exit leads shall be provided with exits adequate to 
meet the occupant requirements of this chapter, but not including the added occupant load imposed by persons 
entering the refuge area through horizontal exits from other areas. In other than 1-3 Occupancies, Nnot less than one 
refuge area exit shall lead directly to the exterior or to an interior exit stairway or ramp. 

Exception: The adjoining compartment shall not be required to have a stairway or door leading directly outside, 
provided the refuge area into which a horizontal exit leads has stairways or doors leading directly outside and are so 
arranged that egress shall not require the occupants to return through the compartment from which egress originates. 

Notation: . 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 13108, 
13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[13. The SFM proposes to not adopt Chapters 11.] 
(Note: This chapter will not be printed in the California Building Code.) 

Notation: 

CHAPTER11 
ACCESSIEJlblTY 

Authority: H.ealth and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
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References: Health and Safety Code Sections .13143, 18949.2 

[14. The SFM proposes to not adopt Chapter 11A.] 

CHAPTER 11A 
HOUSING ACCESSIBILITY 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921,18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

... (15. The SFM proposes to not adopt Chapter 11 B.] 

Notation: 

CHAPTER11B 
ACCESSIBILITY TO PUBLIC BUILDINGS, PUBLIC ACCOMMODATIONS, 

COMMERCIAL BUILDINGS AND PUBLICLY FUNDED HOUSING 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

(16. The SFM proposes to only adopt Sections 1203.5, 1206, 1208 and 1209 of 
Chapter 12 with the following amendments and California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Notation: 

CHAPTER12 
INTERIOR ENVIRONMENT 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

(17. The SFM proposes to not adopt Chapter 13.] 

Notation: 

CHAPTER 13 
ENERGY EFFICIENCY 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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[18. The SFM proposes to only adopt Sections 1401, 1402, 1403.4, 1403.5, 1404, 
1405, 1406, 1407 and 1408 of Chapter 14 without amendment.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Notation: 

CHAPTER14 
EXTERIOR WALLS 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[19. The SFM proposes to only adopt Sections 1501, 1502, 1505, 1506, 1507, 1509 
and 1511 of Chapter 15.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER 15 
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

[Editorial Note: 2013 CBC amendments for Section 1505.8 is being repealed. 1505.8 shall remain in CBC with model 
code language.] 
1505.8 Bu#r#ng iRtegrated phatovoltais systems. Rooftop installed e1:1.i/fiiRg !ntegroted photmmltaic systems that 
serve as the roofoovering shall be listed aRd labeled for fire classification in accordance with Section 1505.1. 

[Editorial Note: 2013 CBC amendments for Section 1505.9 is being repealed. 1505.9 shall remain in CBC with model 
code language.] 
1505.9 Phatav-o!taiG panels. and modules. Effeetive Jam18ly 1, 2015, Rooftop fflOURted photovolf:aie systeffls shall 
eo tested, #sted aRd !doRtified with a fire elass.lfioa#oR iR aeeor:rkmoe with UL 1703. The fire eJass.lfioatieR shall 
GOFflfJIY with TaeJe 1505.1 hased OR the type of eoostruetloR of #le h1:1i!diRg. 

[Editorial Note: 2013 CBC amendments for Section 1510.7.2 is being repealed. 1510.7.2 shall remain in CBC with 
model code language.] 
1510.7.2 Fire classifisation. Rooftop mounted photovoltaic systems shall have the fire classification as the roof 
assembly required by Section 1505.9. 

[Editorial Note: 2013 CBC amendments for Section 1512.1.1 is being deleted as section has been removed.] 
1511.1.1 .str-uotural fire resistanoe. The structural frame and roof construction supporting the load imposed upon 
the roof by the photovoltaic panels/modules shall comply with the roquirements of Table 601 aRd SeetiOR 602.1. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1502, 1568.02, 1569.72, 1569.78, 11159.2, 13108, 13131.5, 
13133, 13143, 13108.5(a), 13210, 13211, 18949.2, Government Code Section 51189. 
References: Health and Safety Code Sections 13143, Government Code Sections 51176, 51177, 51178, 51179, 
Public Resources Code Sections 4201 through 4204. 

[20. The SFM proposes to not adopt Chapters 16] 

Notation: 

CHAPTER16 
STRUCTURAL DESIGN 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
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References: Health and Safety Code Sections .13143, 18949.2 

[21. The SFM proposes to not adopt Chapters 17 .] 

CHAPTER17 
STRUCTURAL TESTS AND SPECIAL INSPECTIONS 

Notation: 
Authority: Health and Safety Code Sections 1250, 1502, 1568.02, 1569.72, 1569.78, 11159.2, 13108, 13131.5, 
13133, 13143, 13108.5(a), 13210, 13211, 18949.2, Government Code Section 51189. 
References: Health and Safety Code Sections 13143, Government Code Sections 51176, 51177, 51178, 51179, 
Public Resources Code Sections 4201 through 4204. 

[22. The SFM proposes to not adopt Chapters 18 through 20.] 

Notation: 

CHAPTER 18 
SOILS AND FOUNDATIONS 

CHAPTER 19 
CONCRETE 

CHAPTER 20 
ALUMINUM 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[23. The SFM proposes to only adopt Section 2113.9.2 of Chapter 21 without 
modification.] · 
See Item 46 for existing SFM amendments and California regulations that are brought foiward without modification. 

Notation: 

CHAPTER21 
MASONRY 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[24. The SFM proposes to only adopt Section 2113A.9.2 of Chapter 21A without 
modification.] 
See Item 46 for existing SFM amendments and California regulations that are brought foiward without modification. 
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Notation: 
Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[25. The SFM proposes to not adopt Chapter 22.] 

Notation: 

CHAPTER22 
STEEL 

Authority: Health and Safety Code Sections 13108, .13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[26. The SFM proposes to only adopt Sections 2303.2 - 2303.2.9 of Chapter 23 
without amendment.] · 

Notation: 

CHAPTER23 
WOOD 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[27. The SFM proposes to adopt Chapter 24 without amendment.] 

Notation: 

CHAPTER24 
GLASS AND GLAZING 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[28. The SFM proposes to not adopt Chapter 25.] 

CHAPTER25 
GYPSUM BOARD AND PLASTER 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code.Sections 13143, 18949.2 
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[29. The SFM proposes to adopt Chapter 26 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification .. 

Notation: 

CHAPTER26 
PLASTIC 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[30. The SFM proposes to adopt Chapter 27 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Notation: 

CHAPTER27 
ELECTRICAL 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 13211, 18949.2 

[31. The. SFM proposes to adopt Chapter 28 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Notation: 

CHAPTER28 
MECHANICAL SYSTEMS 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[32 The SFM proposes to not adopt Chapter 29.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

Notation: 

CHAPTER29 
PLUMBING SYSTEMS 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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[33. The SFM proposes to adopt Chapter 30 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER30 
ELEVATORS AND CONVEYING SYSTEMS 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[34. The SFM proposes to only adopt Sections 3101, 3102, 3103, 3104, 3105, 
3105.4, 3106, 311 O and 3111 of Chapter 31 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER31 
SPECIAL CONSTRUCTION 

3102.6.1.1 Membrane. A membrane meeting the fire propagation performanoe oriteria of Test Method 1 or Test 
Method 2, as appmpriate, of ~IFPA 701 shall be flame resistant in accordance with the provisions set f01th in CCR. 
Title 19. Division 1, Chapter 8. Tops and sidewalls shall be made either from fabric which has been flame resistant 
treated with an approved exterior chemical process by an approved application concern. or from inherently flame 
resistant fabric approved and listed by the State Fire Marshal (see CCR, Title 19. Division 1. Chapter 8). The 
membrane shall be permitted to be used as the roof or as a skylight on buildings of Type llB, Ill, IV and V 
construction, provided the membrane is not less than 20 feet (6096 mm) above any floor, balcony or gallery. 

3111.2.2.6 Locations of DC conductors. Conduit, wiring systems. and raceways for photovoltaic circuits shall be 
located as close as possible to the ridge or hip or valley and from the hip or valley as directly as possible to an 
outside wall to reduce trip hazards and maximize ventilation opportunities. Conduit rons between sub arrays and to 
DC combiner boxes shall be installed in a manner that minimizes the total amount of conduit on the roof by taking the 
shortest path from the array to the DC combiner box. The DC combiner boxes shall be located such that conduit runs 
are minimized in the pathways bef:Ween arrays. DC wiring shall be installed in metallic conduit or raceways when 
located within enclosed spaces in a building. Conduit shall ron along the bottom of load bearing members. 

3111.2.3.4 Locations of DC conductors. Conduit, wiring svstems, and raceways for photovoltaic circuits shall be 
located as close as possible to the ridge or hip or valley and from the hip or valley as directly as possible to an 
outside wall to reduce trip hazards and maximize ventilation opportunities. Conduit rons between sub arrays and to 
DC combiner boxes shall be installed in a manner that minimizes the total amount of conduit on the roof by taking the 
shortest path from the array to the DC combiner box. The DC combiner boxes shall be located such that conduit runs 
are minimized in the pathways between arravs. DC wiring shall be installed in metallic conduit or raceways when 
located within enclosed spaces in a building. Conduit shall ron along the bottom of load bearing members. 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[35. The SFM proposes to adopt Chapter 32 without amendment.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER32 
ENCROACHMENT INTO PUBLIC RIGHT-OF-WAY 
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Notation: 
AuthoritY: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 

· References: Health and Safety Code Sections 13143, 18949.2 

[36. The SFM proposes to adopt Chapter 33 without modifications.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

CHAPTER33 
. SAFEGUARDS DURING CONSTRUCTION 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

CHAPTER34 
RESERVED 

[37. The SFM proposes to adopt Chapter 35 with the following amendments and 
California regulations.] 
See Item 46 for existing SFM amendments and California regulations that are brought forward without modification. 

ASTM 

Standard 
reference 
number 
E2886-14 

Final Express Terms 

ASTM International 
100 Barr Harbor Drive 

CHAPTER35 
REFERENCED STANDARDS 

West Conshohocken, PA 19428-2959 
Referenced 

in code 
Title section number 
Standard Test Method for Evaluating the Abifitv of Exterior .......................................................... 706A.2. 706A. 3 
Vents to Resist the Entrv of Embers and Direct Flame fmpingent 

*ASTM E2886, Amended Sections as follows: 

Revise Sections 10.1.8.3. 10.1.8.4, and 10.1.8.5 as follows: 

10.1.8.3 1Nf:leR reqHestea, fBeport the temperatures of the unexposed temperatures on the unexposed side of the vent 
during the entire optional Insulation Test of the Flame Intrusion. 

10.1.8.4 WheR Fe~Hestea, @e maximum temperature reached during the test by any one of the unexposed surface 
thermocouples during the entire optional Insulation Test of the Flame Intrusion Test. 

10.1.8.5 Wf:leR re~Hestea, t.:[he maximum average temperature reached during the test by all of the unexposed surface 
thermocouples during the entire optional Insulation Test pf the Flame Intrusion Test. 
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E2957-15 

25-13 CA 

NFPA 
1:3---4316 
13D-4316 
13R-4316 

14-1343 
204616 
22-1343 
24-4316 
31-11.:/..:f. 
37-4() 15 
52-1343 
54-4215 
61-1343 
72-4316 
80-4316 

standard Test Method for Ffammabifitv and Resistance to ................. .......... ..707 A.5. 707 A. 6, 70A. 7. 707 A.8, 707 A.9 
Wildfire Penetrations of Eaves; Sofftfs and Other Protections 

*ASTM E2957, Amended Sections as follows: 

Add new Section 12.5 as follows: 

12.5 Conditions of Acceptance: Should one of the three replicates fail to meet the Conditions of Acceptance. three 
additional tests mav be run. All of the additional tests must meet the Conditions of Acceptance. 
1. Absence of flame penetration of the eaves or horizontal projection assembly at anv time. · 
2. Absence of structural failure of the eaves or horizontal projection subassembly at any time. 
3. Absence of sustained combustion of any kind at the conclusion of the 40-minute test 

California NFPA 25 Edition (Based on the 2011 Edition) 
Inspection. Testing and Maintenance of Water-based Fire Protection Systems ................ Chapter 31 F 

Installation of Sprinkler Systems 
Installation of Sprinkler Systems in One- and Two-family Dwellings and Manufactured Homes 
Installation of Sprinkler Systems in Residential Occupancies up to and Including Four Stories in 
Height 
Installation of Standpipe§ and Hose Systems 
Standard for the Installation of Stationary Pumps for Fire Protection 
Water Tanks for Private Fire Protection 
Installation of Private Fire Service Mains and Their Appurtenances 
Installation of Oil-burning Equipment 
Installation and Use of Stationary Combustion Engines and Gas Turbines 
Vehicular Gaseous_Gaseol/8 Fuel System Code 
National Fuel Gas Code 
Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities 
National Fire ancf Signaling and SifJnalfng Alarm Code 
Fire Doors and Other Opening Protectives 

[Editor's Note: Keep model code NFPA 92, repeal CA amendment for NFPA 92.] 
92---t215 Standard for Smoke Control Systems · 
92 12 Standard for &no.lro Control Systems 

99-1542 
101-1542 
105-4d16 
110-4316 
111-4316 
120-15 
211-1343 
259-1343 
275-1343 

285-1242 

289-1343 
409-4416 
654-1343 

720-1542 
2001-1542 

Final Express Terms 

Health Care Facilities Code 
Life Safety Code 
Installation of Smoke Door Assemblies and Other Opening Protectives 
Emergency and Standby Power Systems 
Stored Electrical Energy Emergency and Standby Power Systems 
Fire Prevention and Control in Coal Mines Flre Prevention and Control in Coat Mlnes 
Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances 
Test Method for Potential Heat of Building Materials 
Standard Method of Fire Tests for the Evaluation of Thermal Barriers Used Over Foam Plastic 
Insulation 
Standard Method of Test for the Evaluation of Flammability Characteristics of Exterior Nonload
Bearing Wall Assemblies Containing Combustible Components 
Standard Method of Fire Test for Individual Fuel Packages 
Aircraft Hangars 
Prevention of Fire and Dust Explosions from the Manufacturing, Processing and Handling of 
Combustible Particulate Solids 
Standard for the Installation of Carbon Monoxide (CO) Detection and Warning Equipment 
Clean Agent Fire Extinguishing Systems 
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Notation: 
Authority: Health and Safety Code Sections 13.108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 · 

[38 .. The SFM proposes to not adopt Appendix A and B.] 

Notation: 

APPENDIX A 
EMPLOYEE QUALIFICATIONS 

APPENDIXB 
BOARD OF APPEALS 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[39. The SFM proposes to adopt Appendix C without amendment.] 

APPENDIXC 
GROUP U - AGRICULTURAL BUILDINGS 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[40. The SFM proposes to not adopt Appendices D through H.] 

APPENDIXD · 
FIRE DISTRICTS 

APPENDIXE 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 

APPENDIXF 
RODENT PROOFING 

APPENDIXG 
FLOOD RESISTANT CONSTRUCTION 

Notation: 

APPENDIXH 
SIGNS 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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[41. The SFM proposes to only adopt Sections 1101, 1102 and 1103 of Appendix I 
without amendment.] 

Notation: 

APPENDIX I 
PATIO COVERS 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[42. The SFM proposes to not adopt Appendix J through M.] 

Notation: 

APPENDIXJ 
EXCAVATION AND GRADING 

APPENDIXK 
GROUP R-3 AND GROUP R-3.1 OCCUPANCIES PROTECTED BY THE 
FACiLITIES OF THE CENTRAL VALLEY FLOOD PROTECTION PLAN 

APPENDIXL 
EARTHQUAKE RECORDING INSTRUMENTATION 

. APPENDIXM 
TSUNAMI-GENERATED FLOOD HAZARD 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[43. Incorporation and correlation of NFPA 130 Standard for Fixed Guideway 
Transit and Passenger Rail Systems into the California Codes] 

SECTION 433443 
FIXED GUIDEWAY TRANSIT AND PASSENGER RAIL SYSTEMS [SFM] 

433.1443.1 General. 

433.4.1-443.1.1 Scope. The provisions of this section and NFPA 130 shall apply to buildings or structures defined as 
stations for fixed guideway transit and passenger rail systems and shall supersede other similar requirements in other 
sections of this code. 

Note: See Chapter 35 for California Amendments to NFPA 130. 

433.1.2 Definitiens .• R>rthe plJff)ose ofthls seotiOR, eettain teFFRs a."O dofiRed as fo#ovis: 

AT GRADli STA TJON. Any at grade or l:JRFOofed statfoo other thaR aR ele•1ated or 1:1RdOFfJF0flRd station. 

ELli'IATED STATIOA'. A station greater thaR ORe story Rot otf:lemlse doMed as aR at grade or 1:1RdolfJF01:JRd statioR. 
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sMERGENCY MANAGEMEA.'T PANS!. (EMP), The Joeation w/:iero all Reeeseary DR site eeRtFOl aRd GDfflfflf:IRieatieR 
faei!ities ar:e eeRse!idated for effeeti•1e FeSfJORse to efflergensy sifuatieRs. 

sNC!.OSED STA TIO." • .'. A statioo or portion thereef that does Rot ffleet the definition of aR epeR statioR. 

sA.1GIA'EERING ANAl..YSIS. (FIRE HAZARD/FIRE RISK ASSSS.SMEA1T). AR aRalysts that evaluates all w1Fie1:1S 
faetoFS that affeet the firo eafety of the system er eempOReRt. A wFitteR ropelt of the aRalysfs shall indfeate tf:le fir:e 
protection methed{s) FOGDfflffleRdod that .demeRstr:ates a !evel of firo safety GOfflffleRsEJFate with this standard. 

FIXED GUIDEWAY TRANSIT SYSTEM(the system). An autofflated dFi\<eFless or fflaRuaHy eootrol!ed e!eetr#ied 
tr:aRspeltatieR s}'sfeffl, uti/,i:z:iRg a 'fixed guideway, eperatlRg DR Figf:lt of way fer the fflass fflO'lefflORt of passeRgoFB 
aRd eoosistiRg of its fixed guideways, tRmsft veh.1f;!es aRd ether FOIHRg stoek; pev.<er systeffl; hui.'dinf/8; maiRtf}RaRee 
faei!ities; statieRs; tr:a.Rsit 't'ehis!e y.ard; aRd other staf,bRal}' aRd mo'lahle appar:at/:18, eql:JipmeRt, app/JfteRaRees aRd 
stn1Gfw:es. 

GUJDEWAY. ThatpoFtiOR ofthe system on whJeh tho tr:aRsitvehieles eper:ate. 

Of'.EN STATION. A statieR·that is GORstn:eted iR suef:l a maRRer that it is epeR to tf:le atmosphere, aRd Sfflo,'w aRd 
heat are allowed to dispeFSe dir:eet/y iRto the atmosphere. The fo.J.low.'Rg eReJosed aroas iR epeR sta#oRS aro 
peffflitted hut Hfflited to: · 

1. Tie.'fetlpass heaths Rot exeeediRg 16() squa."B feet (13.9 ffl2) iR ar:ea. 
2; MeehaRieal aRd e!eetfieaf spaees typiea!!y Rot used for Rl:lfflBR oeeupaRey aRd Reeessary for the eperatiOR of a 
fiJf6d guideVJa}' tr:aRs!t system. 81:1eh spaees shall he limited to twe perfeYel. 
3. Restrooms Rot exeeediRg 1§() sqi:JaFe feet (13.9 m2) .'R aroa. A maximum of four r:estrooms are pe!Tflitted per le'lel. 

Of'.ERATIONS CONTROi.. CENTER (OCC) (CfiA'TRAI.. CONTROi..). The eperatioR eeRtor whero the a/:/fhoFity 
eontFO!s aRd eeord!Rates the system wide fflD'leFReRt of passeRgDFS aRd tra.'Rs from w/:Jfeh eommuRieatieR is 
maiRtalned wlth superlisery aRd eper:atiRg poFSORRe.' of the authority, aRd with partieipatiRg ageReies wheR req.ui-md. 

PO!NT OF SAFETY. AR ORG!esed fire f»Cit that leads to a puh/fe way er eafe !eeatieR outside #le str...'f!tl:lre, er aR at 
grade pe.'Rt heyond aR}' eRe.'es.'Rg stn.'f!tl:lr:e, or ethe,r ama that affeFds adequate fJFOteetkJR ferpassORgeFB. · 

POWSR SUBSTATION. The .'eeatioR of oleetFie equipmeRt that does Rot geRer:ate eleetFieJty h/:/f reeeives aRd 
eon•1efts or tr:aRsfO!TflS gDROFatod OROFfJY to tJSahJe eleetlie OROlf!Y. 

STA T80N. A pla.ee desigRatod fer tf:le pl:/Ff)ese of !eadiRg aRd UR!ead.'Rg passORgeFS, iRelud.ing patf:oR serviee areas 
aRd aRofllary spaees asseelatod with the same str.,.•eturo. 

STATION PLATFORM. Tho aroa ef a station used primarily fer leadfRg aRd f:IR.'eadiRg fFBRsit 'leh.'Gle passeRgeFS. 

UA'DfiRGROUA'D STATION. A sta#OR or that palt of a statioo Jeeated heneath the surface of the eaFth or of the 
wateF: 

433.2Types of Constr1:1otien. 

433.2.1URless etherwlse speeified iR this seetfoR, huh'dlRf/8 erpeFtions ofhuUdiRgs Glassed as statieRs affixed 
guideway tr:aRsit systems sf:lall he miRimum Type IA, Type IB ot Type UA eORstr..:Gtion aRd sf:la/J Rot exeeed .'R a."Ba e.r 
heJght the lifflits specified .'R Tahle §()3. 
Undergroumi statieRs sf:laH he a mff.liml:lffl Type lA or Type !B eeRstmet!ORs. 
Open stations may he of Type .'!B eoostruet:.'on aRd sf:laH Rot G*Geed iR area e.r height as FeEfl:h1R:Jd hy TahJe §()3 for 
Type tlA. 

sxoeption: At grade stR:etures of epeR statiORs with aR oeeupaRey .lead Ret exeeediRg 3()0 peFSORS may he of any 
eeRStn.•etiOR type pe!Tflitted by this eede. 

433.2.2 Mixed eooupanGies. 
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433.2.2.15;tatioos of fbcod guideway transit sys.fems shalt he separated from other oco1:lf3aneies iFJ aeooFdaneo with 
Taete 508. 4 fer G::o1:1p A OeGY{Jane.ies. 

433.2.2.2The fe!!ow.lffg areas shall ee separated from p1:1b!,<e areas by a two hew fire eaFFier: 

1. Eleetriea! eootrol roems, a1:1xi!iary e!eetriea! reems and assoeiated eattery rooms 
2. Trash rooms 
3. Train eootrol ro9FRs and assoeiated eattery rooms 
4. Fan roems 5. Emergency generater roems 

433.2.2.3 WithiFJ statien str ... '6t1:1res, all power sl:lbstatfons sha!J he separated from all ether areas by a throe how fire 
baFFier V'llth no epenings te p1:19!ie areas. 

433.3Aeeess and exit faeilities. 

433.3.10ee1:1pant /Gad. The oee1:1pant Jead fer a transit stat!OR shat.' be eased en the emergeney eend!tion Fefll:lfr:fng 
ew101:1atien ef that station to a point efsafety. The statiOR oee1:1pant Joad shall ee the s1:1m ef the n1:1meer ofporsons iFJ 
the ea!el:J!ated train load of trafns enteFing a statlon plus the entraining lead of peF8ons awaiting train(s}, dl:lring a 
speeJfied time period. ,ti,JotwithstandiRg, the miniml:lFR eee1:1pant lead sha# not he toss than the ma>fiml:lFR eapaeit;' toad 
of a train wh.'eh ·1;ou'd OGGl:lpy the entire length ef the station platfofm on a single traek. Exiting shall be previded fer 
oeeupa!Jt loads reealeuJated 1:if30n inGffJase in setv.<ee and/ or every fPm years. 

433.3.1.1Caleulated tmiR lead. The eale1:1tated train load is the nl:JfRher ef passengers OR trains sim1:1ttaneo1:1sty 
entering the station on aH traeks iR RoFFRal traff.ie dir:eetlon dl:lring the peak 15 mfnl:lte period. The feJJowJng .'Jfflitations 
to the ea.'ol:l!ated train lead shall f;e app!Jed: 1. Alo more than one train will 1:1ntoad at any one track to a ptatfeffR 
dl:IFing an emergency. 2. The toad on any single train is !Jmited to tho max!m1:1m t.cain eapaeity. 

433.3.1.2/iRtraiRing lead (oo p!atf-Orm awaitiRg tmiR}. The entraining toad is ef11:1a! to the nl:lFRber ef passengers 
that v;o1:1Jd aeel:lfflu'ate en the platfoffn iR the time peried ef!l:li'latent to two headways er 12 miFJ1:1tes dl:lling the peak 
15 min1:1to period, whichever time period is groater. This entr:ainfng load is eonstrafned as stated as fol!ews: 

1. Speefal eonsfderatfon shall he given te stations seNising areas wher:e events oeG1:Jr that estaelish oee1:1pant leads 
net fneli!ded in noffRal passenger toads. These wol:lld !nefl:lde s1:1eh areas as siz's eenters, sports G9FRp.l.f»<es and 
eon•mntion eenter:s. -
2. At mu'tip!atfoffR stations, eaeh platfoffl'I shall l>e G(Jnsider:ed separately. AFFi•ra/ ef tr:ains from all nOFfflaJ tra#io 
direetlens, plus their entraining ,loads, shall he eonsider:ed. 
3. At eoneol:/FSes, meaanines or ml:lftile•1e! statiens, sfm1:1ltaneol:/8 p.'atfofm toads sha# he eonsidered fer al.' exit lanes 
passing thro1:1gh that area. 

433.3.2 &its required. 

433.3.2.1Al.umber ef exits. Statiens shat.' have at Jeast two exits plaeed a distanee apaff: ef11:1a! to net less than one 
half ef the length of the ma:xim1:1m everal.' diagonal dimension et the statien. Enelesed station platfeffRs shall ha•;e a 
minim1:1m of ooe exit within 20 feet (6099 mm) from eaeh end. Undergro1:1nd station platfeffRs shall ha·m a miniml:lffl ef 
one enolesed exit wfthfn 20 feet (9099 mm) from eaeh end. Ro1:1tes from p.'atfeffR ends inte the l:IRdergr<)l:Jnd 
gl:lideway shall net he eORsldered as exits fer ea/Gl:J/ating exiting Fef/l:llremonts. 

433.3.2.2Capaeity et exits and station evaeuatien time. 

433.3.2.2.1Exit eapaeities shall he ea!s1:1!ated en the basis ef 22 ineh wide (959 mm) exit lanes at the slear and 
narrowest point exeept that individ1:1a/ handrails may prejeet inte the Fefll:l.1Fed width as permitted h:>' Chapter 10. 
Fraetionaf lanes shal! not he eo1:1Rted in measl:Jring exit eapaeJties exeept that 12 inehes (305 mm) added to one or 
mere .lanes shall be eo/;Jnted as one half a .'ane. Esea!ator:s .32 .inehes (813 mm) Jn width may he eonsiderod as 1112 
lane& . 

433.3.2.2.2Ther:e shalt ee sl:Jff.ieient means ef exlt to e'1<1G1:1ate the station OGGY{Jant lead from the station ptatfoffRs in 
feur minl:ltes or Jess. 
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433.3.2.2.3 The statiOR shal.' a!so ee designed. to peFFRit evae1:1atiOR fFm:R the most ffJFRote point OR the platfoFFR to a 
point of safety in six mkJ1:Jtes or !-ass. 

433.3.2.2.4!n at grade or e/fnated stF1:1etl:JffJs so designed that the station p!atfoFffl is open to tho otemonts and, when 
the oeneo1:JFS0 ls eel-ow or protested fr:om tho f>.'atfofffl by distanee or matofials as detofffllned by an appFOpFiato 
engiRoeFing ana.'}'sis, tl:iat eOReew:se may ee defined as a point of safety, with FJr:e C-ede Offieial GORGWFFenee. 

433.3.2.2.5To ea!Gl:Jfate evaeuation time, the wa!kiRg travel time shol:J!d be tabu!atod using the /ORgest exit route and 
tm•;.et speeds. Te this time sl:io1:Ji'd ee added the felkJwing faetors: 

1. The wait.'Rg fime at the '16Ffieal elements atf>.l.atfoFffl level min1:1s the longest walking tro•lfJ! tlme atplatfofffl /e•1et. 
2. Tl:ie waiting time at the fare eel!-eetion eaffieFS minus tl:ie wait.'Rg time at the platfoFFR •1eFfieat eiFGulation elements. 
3. The waiting time at the •;.ertieal or hoFizontat e.l.fel:J.l.atiOR elements fFOm mezzanine te grade minf;J8 the waiting time 
at the platform '1-0rtieal eiFG1:Jlation elements or fare ooHeetion eaffier, whiGhe•1er is gFeater. 
4. The waJting #me, if arw, at arw additional eonstrietion minfJS the greatest previo1:1s waiting time. (Repeat fer all 
additional oonstFietions.) 

Note: The total ofarw of the faetoFS ,'fl ltems 1 throflf}h 4 aeo'l6 cannot ee less than zero. 

433.3.3Sfit width and exit lanes. 

433.3.3.1 The eapaeity in peFSons per m.'Rute (ppm), patroo travel speeds .'Fi feet per minflte (fpm) and ffJqtJJr:emonts · 
fer exit Janes shall be as fellows: 

1. P.l.atfoFfflB, ooffideFS and romps of 1 feet vertieat fer 20 feet hofizontal (5 peFOOnt slope) or less: 
Exit eoffidors, platfofffls and romps shalt ee a minimum et-ear width of 5 feet (1524 mm). !n eompu#ng the nflffleer of 
exit lanes available, 1 feet 6 .'RGhes (457 mm) shat.' be dedfloted at each p.l.atfoFffl edge and 1 feet (305 mm) at eaeh 
side wall. 

P-er ex# lane: 
Capaefty 50 ppm 
TFawJ! speed 200 fpFR 

2. StaiFB, stepped eseatators and raFRps of o•;.er 1 foot vortieat fer 20 feet horizontal (5 peFGent skJpe): Exit ramps shal! 
be a minfffll:fffl o!ear widtl:i of 6 feet (1829 fflffl). Stopped esealateF8 ma:>' be eons.ldered as a FReans of egress, 
provided they are efnomina! 2 feet 8 inohes (-813 FRm) width. 

P.er (!fXit lane "up" dir:eotion: 
Capaeity 35 ppm 
Tra•;.et speed 50 fpFR* 
Per ex#: lane "dovlR" direetiOR: 
Capaefty 40 ppm 
Travel speed 60 fpFR* 

3. Doors ar-1d gates: Gates fitted with appro'lfJd panie haffi.waffJ and openlng in the diffJetion of e~<lt travel, with 
m'Rimflffl nomiRal wldth of3 feet (914 fflffl) sha# be permitted in exit ea!el:J.l.ation. 

P.er dooFS and gate: 
Capaeity 50 ppm per exit lane 

4. Fare eo!!eetion gates: Fare eolleetion gates, when deaetiYated, shaH provlde a m'RiFRflffl 20 ,'fishes (508 mm) Glear 
1:JRobstrJoted afsle. CORso!-e shat.' not mroeed 40 inehes (1016 mm} fn he.'ght. 

P-ergate: 
Capaoity 50 ppFR 

Nate: ExaFRp!-es of exlt.'ng analysts may ee fe1:1r-1d in Appendix C of NFPA 130, 1995 edltion, standard fer Fixed 
Guidov.ray Transit SysteFRs. 
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*IRdieates vert!oal oomponent oftra•lfJ/ speed. 

433.3. 4ArraRgemeRt af ex:its. 

433.3. 4.1 'lerlisal sirGu!atiaR e!emeRts shall he samprised af stairs ar staiFlessalatar samhinatians. Esea.J.ators 
sha!I not asoo1:-Jnt for ff/ore than half of the 1:-Jnits of m<it at any one level iR the pl:lbHo araa. EsoalateFS ffl!-l8t be paired 
in oombination with sta.irs to be inoh1ded in eKffi.ng oapaoity oaJ01:1.'f:ltions. 

433. 3. 4.2 Beoa!-l8e of the possibility of fflaintenanoe or malf1:-J1wtion, one esealator at oaoh station sha!J be oonsider:ed 
as being e1:-Jt of ser1k;e in oal-01:-J!ating egr:ess roqwrements. The esealator ohosen shall be that one having the FRost 
adV-Of8e effeot,on e*ifi.ng oapaoities. 

433.3.IIDistaRGe t6 eKits. No point of the station platfoFFR(s) or mez2anine{s) sha.'! be mOFe than 3()0 foot (91 

440 fflffl) from a point of safety. 

433.3.60ther eNits ref/Ulred!guidel/lay assess. 

433.3.6.1 Aooesslegr:ess between gl:Jideway and platfOFms sha!l be pr<Yl-ided as fol!ews: 1. Stairs er ramps, 2 feet 1(} 
.<nohes (864 FRm) in width min.m1Jm, or other arrangement ha•1,<ng eq1Ji~'8!ent oapaaity, shall be provided at eaah ond 
of the platform, arranged to provfde-aaoeS81egr:ess to gl:Jideway le•10!. 2. faaept Jn oodef(Jround stations, the aooess 
po.<nts between the g!Jfdev1ay and the platfoFFR, and the wit fr:offl the p.'atform may be integrated. 

433.3.6.2 Jn enolesed statiORs, esoalator and stairtl8Y enolos1Jres aro not req!Jifed .<n tho p1Jblio areas of mlJ!ti!evo.' 
transit stations among platform, mezzanine and eonoolJFSe when the station is pro•lided with an emergenoy 
ventilation systeffl. 

433.3.7Jimergensy lighting and eKit signs. 

433.3.7.1_Emergenay lighting and e*Jt signs sha!I be provided in aoeordanae with Chapter 10. Exsepti9R:· Open 
stations at grade need not pro'lide emergenay lighting or wit signs. 

433.4443.2 Special provisions. 

433.4.1443.2.1 Automatic sprinkler system. See Section 903.2.17.1 . 

. 433.42443.2.2 Station guideway deluge system. See Section 903.2.17.2. 

433.4,3443.2.3 Standpipe systems. See Section 905.3. 11. 

433. 4.4 EmergeRsy.managemeRt panel (EMP). An EMP shat! be req1Jired for ene!-Osed and l:lfldeFgFOEJRd stations. 
Looation of the EMP aha!! be deteffflined by the Fire Code Offk;fal. The EMP sha!l Jnel!-lde b!-lt not be !.W:iited to the 
fo!!ewing: 

1. /Rd.ieation of man1Jal p!-lH boxes and a1Jtomatie smoke doteotors 
2. Jnd.ieatiOR of alarm signals fr:offl al! SIJfJprossion systems 
3. Capabl!itios for 1:-lsing station paging system 
4. Emergency telephone 
5. Esaa!ator eentFO!s 6. Emergency '.'ontilatlon eontrols 7. Station sohematles 

433.4.5 EmergeRGY v:eRtilatiaR systems. 

433. 4.5.1 GeReraJ. Emorgeney 'lentilation shaJ/ be pro'lfded for eno!osed and 1:-Jndergro1:-Jnd stations for the proteotfon 
ofpassengers, employees and em01:geneypeFSoRRe!. 

433.4.5.2 These systems shall be designed as fol!ews: 
1. A stroam ofnonoontaminatod air.is provided to passengef8 in a path(s) ofogFess av/af from a trofn fire; and 
2. Airflow rates f)Fod!Joed toward a troin fire .'n a path of egress are sl:lffiefent to PFD'1ent back !a;iering ofSFRoko; and 
3. The temperat!Jre ln a path ofegross away from a train fke is limited to 140°F (60°C), orless; and 
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4. The design heat .r:e!oase rate predl:Joed /:Jy a train fife s.f:lall be f;ISed. te design the emeFgeRoy '/Onti.fatien system. 

· 433.4.5.3 Ventilation shaft term.<nals at grade sha.'.' be .'-Ooated te pre'/ORf FDGiff}f}latien as follows: 

1. Open.ings for blast Fetief shafts, and f;JRdor platform aAd smoke 9*ha1:1St shafts at grade sha!.' be separated /:Jy a 
minimf:JFR horizontal distanoe of 40 feet (12 192 mm} from any station entranoe, e.'-Ovater helstway enolosl:JF8, S!:lffaoe 
emergenoy stak· doorway, !:lRpFOteotod o!:lfsido alr .~take or ether epenlng, er from eaoh ether. &ha1:1St o!:lflets that 
aFO not 1:1Sed fOr intatffJs may be adjaoent te eaoh ether.· 
2. Whero thiE? distanoe is not praotioal, the horizontal distanoo may be .r:ed!:loed to 15 feet (4572 fflffl} if the o!osest 
blast re.'lef or under platform and SFRoke 6*ha1:1st shaft terminal is raised a minimf:JFR of 10 feet (3048 mm) abo'l-0 the 
station entranoe, emorgenoy stair deor11ay and !:lRpFOteofed o!:ltsido air.intake er other epening, or the l:IRder:platform 
and SFReke 1*ha1:1st shaft terminal is ra.i.sed a minim!:lffl ef 10 feet {3048 mm} above the blast Fe/let shaft terminal. 
3. 'lentit-atien of stations shaJI net terminate at grade en any vehio.'e roadway. 

433.4.5.4 BmeFgeRey ventilation faFl6. 

433. 4.5. 4.1 'lenti!atien fans l:ISOd for emer:genoy se."lioe, their meteFS, dampeFS and all :-elated oempenents exposed 
te the '1-0ntH-atier-i ailflow shal! be designed to eperate ln an ambient atmosphere of 482"F (250"C} for a period of at 
toast one heE:Jr. 'lentilation fans and related oempenents shat.' be oapab!e of withstandlng the ma*ifflf:lm antloipated 
pluslminE:Js pFDssE:J:-e transients ind!:loed /:Jy train eperatfens. 

433.4.6.4.2 Leoa.' fan motor startoFS and related eperating oentFG/ de•1,<oes for emer:gonoy '1-0Rtilatien eqf:Jipment shall 
be isolated from the ventilat.<en ailflow /J;' a separation having a fire rosistanoe rating of at least one heE:Jr. 

433. 4.5. 4.3 Thermal everlead proteoti•1e do•,iioes shaU net be pro•lidod on meter oentrols of fans f.IBed for emergenoy 
•1ent!.'atien. 

433. 4.6. 4. 4 The po111er sE:Jpply for fans essentlal for emer:genoy •1entllatfon sen<ioe shat.' oensist ef two separate 
e/eotFieal feedets. Eaoh feeder shall originate from a diffeFORt seE:JFGe (sE:Jbstation} and shat! be separated ptwsioa!!y te 
the 8*tont possible. AE:Jtomatio transfer sha!.1 be provided in the 0 11-0Rt the notmal &l:Jf3p.'Y seE:/F6e faf.f.s. 

433.4.5.4.5 Operatfen and fat.' safe •1eFifieation for pff)fJer eperat.ion ef emer:gonoy fans shat! be a#eoted from the 
eperatien oontrot oeFJtet with indfoatiOR pre·Aded for al! modes of eperation for easf:I fan. 

433. 4.5.5443.2.5 Emergency ventilation control. Ememency ventilation systems shall comply with this section and 
NFPA 130. 

433.4.5.5.1_!.oGal GontFals shall a'lerride Femate eantFSI. Leeal oontrot sha!.1 be Gi:lpa/:J.'e efeperat.ing the fans in a!J 
modes in the e·1ent the remote oentru!s beoome inoper:atf•1e. 

f 
433. 4.5.5.2443.2.5.1 Emergency ventilation systems shall be supervised and/or controlled in all operating modes 
locally (motor control center andloi fan unit) and remotely at both the GGGOperations Control Center and the station 
.£MPFire Command Center. 

433.4.5.5.3443.2.5.2 Fan running shall be provided by sensing devices for each fan for operation in both the supply 
and exhaust directions. 

433.4.5.5.4443.2.5.3 Trouble status signals shall be annunciated in the loeal control room. A summarized trouble 
signal shall be annunciated at GGGOperations Control Center and .£MPFire Command Center. 

433.4.5.6~ VeRt!!ati9R systems and aRGi!Jary a."'93s. Anof/Jary ama ventf.laUen systems shaU he atranged se that a!r 
is not O*haf.IBted into station public eeewpanoy areas. 

433.6443.2.4 Fire Alarm and Communication Systems. See Section 907.2.26. 

SECTION903 
AUTOMATIC SPRINKLER SYSTEMS 

903.2.17 Fixed guidewaY. and passenger rail transit systems. 
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SECTION 905 
STANDPIPE SYSTEMS 

905.3.11 Fixed guideway and passenger rail transit systems. Fixed"guideway and passenger rail transit svstems 
shall be provided with a Class 1 standpipe system in accordance with this section. 

905.3.11905.3.11.1 Fixed guideway transit systemsUnderqround Stations. Underground stations shall be 
provided with an automatic class l.'!Class I-standpipe system ... designed to comply with the following: 
1. Automatieatly supply 65 pounds per Sfll:IBFe Jnch 
(psi) for eaoh oyt/et. 
2. Suw!y a 250 €JfJffl f946 Um) flow to each efthe two most ffJmote 2112 inch f64 mm) 0£1t!-0ts wheR pffJ88f:Hi.zod 
through the fire department oormect!oo(s). 

905.3.11.1905.3.11.2 All other Stations. All other stations shall be provided with a-olass Class I manllal wet 
standpipe system; a mamm.' dry oJass I standpipe system may be aL'owed Jn ar:eas sub}ect to freez:.'ng. 

Exception: Open at-grade stations with unrestricted fire depariment access need not be provided with a standpipe 
system. 

SECTION 907 
FIRE ALARM AND DETECTION SYSTEMS 

907.2.26 Fixed guidewaY, and passenger rail transits systems fire alarm and communication systems. 

Final Express Terms 

CHAPTER35 
REFERENCED STANDARDS 

' 

Standard for Fixed Guidewav Transit and Passenger Rail Systems ................................................................. .443 
*NFPA 130, Amended Sections as follows: 

Amend Section 2.2 and amend publications to read as follows: 
2.2 NFPA Publications. 
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, ~2013 
California edition. · 

Amend Section 3.3.44.2 and amend publications to read as follows: 
3.3.44.2* Open Station. A station that is constructed such that it is directly open to the 
atmosphere and smoke and heat are allowed to disperse directly into the atmosphere. 
The following enclosed areas in open stations.are permitted: 

1. Ticket/pass booths not exceeding 150 square feet (13.9 m2) in area. 
2. Mechanical and electrical spaces tvpical/y not used for human occupancy and necessarv for the 
operation of a fixed guideway transit system. Such spaces shall be limited to two per level. 
3. Restrooms not exceeding 150 square feet (13.9 m2) in area. A maximum of four restrooms are 
permitted per level. · 

Add a new definition as 3.3.44.3 to read as follows: 
3.3.44.1.1 Underground Station. A station or portion thereof that is located beneath the surface of the earth or of the 
water. 

Amend Section 5.2.2.1 to read as follows: 
5.2.2.1 Building construction for all new enclosed stations shall be not less than Type I or Type II or ooAlbiRatioRs of 
Type I aREI Typo II ROROOAlbUstible OORStR:lotioR as defiRod iR Nf P/\ 220, in acoor:daRoe with the roquiFOAlORtS of Nf P/\ 
101, Chapter 12 Type IA. Type IB or Tvpe /IA construction and shall not exceed in area or height the limits specified in 
the California Building Code Table 503, for the station configuration or as determined by fire hazard analysis of potential 
fire exposure hazards to the structure. 
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Add Section 5.2.2.1.1 -5.2.2.1.3 to read as follows: 

5.2.2.1.1 Underground stations shall be a minimum Type IA or Type IB constructions. 

5.2.2.1.2 Open stations mav be of Tvpe 118 construction and shall not exceed in area or height as required by Table 503 
for Type /IA. 

5.2.2.1.3 Open at grade stations may be of any construction type allowed by the California Building Code. 

Delete Section 5.2.2.2. 
5. 2. 2. 2 O#ler typeB ef soR8l"'.:.1sf.1eR as f/efiRod .iR P.U=PA 22Q s/:lal! 13e peFFRitted fer OfieR stat.ions iR assordaRso with the 
provislORS ofNPPMQ1, CRBf!fer 12, for GO."FOSfJORdiRg statieR GORfiguratiORS. 

Amend Section 5.2.4.3 to read as follows: 
5.2.4.3 Ancillary Spaces. Fire resistance ratings of separations between ancillary occupancies shall be established as 
required by the Califomia Building Code NFPA 101 and in assaFElanse with ASTM E 119 and ANSI/UL 263. 

Amend Section 5.2.4.3.1 to read as follows: 
5.2.4.3.1 The following areas shall be separated by a two-hour fire barrier. 
1. Electrical control rooms, auxiliarv electrical rooms and associated batterv rooms 
2. Trash rooms 
3. Train control rooms and associated battery rooms 
4. Fan rooms 
5. Emergency generator rooms 

Amend Section 5.2.4.5 to read as follows: 
5.2.4.5* Separation Between System and Nonsystem Occupancies. All station public areas shall be .fu:e separated 
from adjacent non-system occupancies.by a one hour fire barrier. unless otherwise required by other provisions of the 
Ca/ifomla Building Code. · 

Amend Section 5.3.1.1 to read as follows: 
5.3.1.1 The provisions for means of egress for a station shall comply with Chapters 7 and 12 af NFPA 10110 of the 
California Building Code, except as herein modified. 

Amend Section 5.3.2.1 to read as follows: 
5.3.2.1* The occupant load for a station shall be based on the train load of trains simultaneously entering the station on 
all tracks in normal traffic direction plus the simultaneous entraining load awaiting trains. 
(1) The train load shall consider only one train at any one track. 
(2) The basis for calculating train and entraining loads shall be the peak period ridership figures as projected for design 
of a new system or as updated for an operating system. 
(31 Exiting shall be provided for occupant loads recalculated upon Increase In service and/ or every five vears. 

Amend Section 5.3.3.5 to read as follows: 
5.3.3.5 Travel Distance. The maximum travel distance on the platform to a point at which a means of egress route 
leaves the platform shall not exceed 100 m (325 ft! 91 440 mm (300 feet!. 

Amend Section 5.3.3.7 to read as follows: 
5.3.3.7 Alternate Egress. At least two means of egress remote from each other shall be provided from each station 
platform as follows: 
( 1 )*A means of egress used as a public circulation route shall be permitted to provide more than 50 percent of the 
required egress capacity from a station platform or other location. 
(2) Means of egress from separate platforms shall be permitted to converge. 
(3) Where means of egress routes from separate platforms converge, the subsequent capacity of the egress route shall 
be sufficient to maintain the required evacuation time from the incident platform. 
(4) Enclosed station platforms shall have a minimum of one exit within 2. 5 times the least width of the enclosed station 
platform up to a maximum of 50 feet Onsert mm) from each end. 
(5) Routes from platform ends Into the underground guideway shall not be considered as exits for calculating exiting 
requirements. 
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Notation: 

Amend Section 5.3.11.1 to read as follows: 
5.3.11.1 Illumination of the means of egress in stations, including escalators that are considered a means of egress, 
shall be in accordance with Sestion 7.8 of ~IFP-1', 101 Chapter 10 of the California Building Code. 

Amend Section 5.3.11.2 to read as follows: 
5.3.11.2 Means of egress, including escalators considered as means of egress, shall be provided with a system of 
emergency lighting in accordance with Sestion 7.9 of NFPA 101 Chapter 10 of the California Building Code. 

Amend Section 5.4.1.1 to read as follows: 
5.4.1.1 Enclosed stations shall be provided with a fire command center in accordance with NFPA-72Section 911. 1.1 
through 911.5 of the California Building Code. 

Amend Section 5.4.4.1 to read as follows: 
5.4.4.1* An automatic sprinkler protection system shall be provided in aroas of stations 1:1sed for sonsessions, Jn storage 
aroas, in trash rooms, and other similar areas with sornb1:1stible loadings, exsept trainwayswhere required by Section 
903 of the California Building Code. 

Delete Section 5.4.4.2. 
5.4.4.2 Spfinkler protestion shall be permitted to be omitted in areas of open stations remotely losated from publio 
spaG0St 

Amend Section 5.4.5.1 to read as follows: 
5.4.5.1 * Class I standpipes shall be installed in enolosed stations where required bv Chapter 9 of the California Building 
Code in accordance with NFPA 14 except as modified herein. 

Amend Section 7.3.2.1 to read as follows: 
7 .3.2.1 The fan inlet airflow hot temperature shall be determined by an engineering analysis, however, this temperature 
shall not be less than 4W482°C (~250°F). Ventilation fans and related components shall be capable of withstanding 
the maximum anticipated plus/minus pressure transients induced by train operations. 

Add Section 7.6.1.1 to read as follows: 
7.6.1.1 Ventilation of stations shall not terminate at grade on anv vehicle roadwav. 

Amend Section 7.7.1 to read as follows: 
7 .7 .1 Operation of the emergency ventilation system components shall be capable of automatic and manual initiation 
initiated from tho operations sontrol oonter in accordance with 909.12.3 of the California Building Code. 

Amend Section 7.8.1 to read as follows: 
7 .8.1 The design of the power for the emergency ventilation system shall comply with the requirements of Article 700 of 
NWA-+Qthe California Electrical Code and Section 909 of the Califomia Building Code. 

Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[44. Group 1-3 Separation] 

SECTION 508 
MIXED USE AND OCCUPANCY 

508.2.4 Separation of occupancies. No separation is required between accessory occupancies and the main 
occupancy. 

Exceptions: 
1.Group H-2, H-3, H-4,-aAEI H-5, I 2, l 2.1, l 3 and L occupancies shall be separated from all other occupancies in 
accordance with Section 508.4. 
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2.Group 1-1, R-1, R-2, R-2.1 and R-3 dwelling units and sleeping units shall be separated from other dwelling or 
sleeping units and from accessory occupancies contiguous to them in accordance with the requirements of Section 
420. 
3. No separation is required between Group B. E, R-2 sleeping units and S-2 occupancies accessoJY to Group 1-2. 1-
2. 1 and 1-3 of Type I Construction. 

508.3.3 Separation. No separation is required between nonseparated occupancies. 

Exceptions: 
1. Group H-2, H-3, H-4, aM-H-5, I 2, ! 2.1, ! 3 and L occupancies shall be separated from all other occupancies in 
accordance with Section 508.4. 
2. Group R-1, R-2, R-2.1 and R-3 dwelling units and sleeping units shall be separated from other dwelling or sleeping 
units and from other occupancies contiguous to them in accordance with the requirements of Section 420. 
3. No separation is required between Group B, E. R-2 sleeping units and S-2 occupancies accessory to Group 1-2. 1-
2. 1 and 1-3 of Type I Construction. 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 

'i References: Health and Safety Code Sections 13143, 18949.2 

; [45. OSHPD/SFM 1-2 Updates] 

407.2.1 Waiting and similar areas. Waiting areas and similar spaces constructed as required for corridors shall be 
permitted to be open to a corridor, only where all of the following criteria are met: 

1. The spaces are not occupied as care recipienfs sleeping rooms, treatment rooms, incidental uses in aocordanoe 
with Section 509listed in Table 509, or hazardous uses. 
2. The open space is protected by an automatic:fifesmoke detection system installed in accordance with Section 907. 
3. The conidors onto which the spaces open, in the same smoke compartment, are protected by an automatic 
fifesmoke detection system installed in accordance with Section 907, Gfand the smoke compartment in which the 
spaces are located is equipped throughout with quick-response sprinklers in accordance with Section 903.3.2. 
4. The space is arranged so as not to obstruct access to the required exits. 
5. Each space is located to permit direct visual supeNision by the facility staff. 

407.2.3 Psychiatric treatment areas. Areas wherein psychiatric care recipients who are not capable of self
preservation are housed, or group meeting or multipurpose therapeutic spaces other than incidental uses in 
accordance with Section 509, under continuous supervision by facility staff, shall be permitted to be open to the 
corridor, where the following criteria are met: 

1. Each area does not exceed 1,500 square feet (140 m2). 
2. The area is located to permit supervision by the facility staff. 
3. The area is arranged so as not to obstruct any access to the required exits. 
4. The.area is equipped with an automatic:fifesmoke detection system installed in accordance with Section 907.2. 
5. Not more than one such space is permitted in any one smoke compartment. 
6. The walls and ceilings of the space are constructed as required for corridors. 

407.2.5 Nursing home housing units. In Group 1-2, Condition 1, occupancies, in areas where nursing home 
residents are housed, shared living spaces, group meeting or multipurpose therapeutic spaces shall be permitted to 
be open to the corridor, where all of the following criteria are met: 
1. The walls and ceilings of the space are constructed as required for corridors. 
2. The spaces are not occupied as resident sleeping rooms, treatment rooms, incidental uses in accordance with 
Section 509, or hazardous uses. 
3. The ~pen space is protected by an automatic :fifesmoke detection system installed in accordance with Section 907. 
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4. The corridors onto which the spaces open, in the same smoke compartment, are protected by an automatic 
fil:esmoke detection system installed in accordance with Section 907, eFand the smoke compartment in which the 
spaces are located is equipped throughout with quick-response sprinklers in accordance with Section 903.3.2. 
5. The space is arranged so as not to obstruct access to the required exits. · 
6. Each space is located to permit direct visual supervision by the facility staff. 

407.2.6 Nursing home cooking facilities. In Group 1-2, Condition 1, occupancies, rooms or spaces that contain a 
cooking facility with domestic cooking appliances shall be permitted to be open to the sorridor in fullv sprinklered 
buildings where all of the following criteria are met: 
1. The number of care recipients housed in the smoke compartment is not greater than 30. 
2. The number of care recipients served by the cooking facility is not greater than 30. 
3. Only one cooking facility area is permitted in a smoke compartment. 
4. The types of domestic cooking appliances permitted are limited to ovens, cooktops, ranges, warmers and 
microwaves. 
5. The oorridor is a slearly identified spase delineated by sonstrustion or floor pattern, material or solor. 
6. The space oontaining the domestio cooking faoility shall be arranged so as not to obstrust acoess to the required 
em. 
+.5. A domestic cooking range hood installed and constructed in accordance with Sestion 505 of the 
lntemationalCa/ifomia Mechanical Code is provided over the cooktop or range. 
8. The domestic sooking hood provided over the cooktop or range shall be equipped with an automatio fire 
extinguishing system of a type reoognized for protestion of domestic oooking equipment. Preengineered automatio 
extinguishing systems shall be tested in acoordanoe with UL 300/\ anEI listea and labeled for the intended applisation. 
The system shall be installed in aocordanoe with this oode, its listing and the manufaoturer's instrustions. 
9. A manual astuation devise for the hood suppression system shall be installed in aosordanoe with Sestions 
904.12.1 anEI 904.12.2. 
10. An interlosk devise shall be pro~·ided such that upon asti•1ation of the hood suppression system, the power or fuel 
supply to the oooktop or range will be turned off. 
11. A shut off f.or the fuel and eleotrisal power supply to the soaking equipment shall be pro•1ided in a location that is 
ascossible only to staff. 
12. A timer shall be provided that automatioally deastivates the oooking applianoos within a perioEI of not more than 
120 minutes. 
4&6. A portable fire extinguisher shall be installed in accordance with Section 906 of the lntemationalCa/ifomia Fire 
Code. · 

407 .3.1 Corridor doors. In fully sprinklered buildings, GQOrridor doors, other than those in a wall required to be rated 
by Section 509.4 or for the enclosure of a vertical opening or an exit, shall not have a required fire protection rating 
anEI shall not be required to be equipped with self olosing or automatio dosing de11ises, but shall provide an effective 
barrier to limit the transfer .of smoke and shall be equipped with positive latching. In Group 1-2 Occupancies, self
c/osing or automatic-closing devices are not required on corridor doors to patient sleeping rooms and treatment 
rooms, aRd o#ioes located in areas specified in Sections 1224 and 1225, ™'EJdiRg offioes speeified iR SeetioRS 
1224.21 aRd 1225.B. Roller latches are not permitted. Other doors shall conform to Section 716.5. 

407.3.2 Glazing. Jn fully sprinklered buildings, fixed fully tempered or laminated glass in wood or metal frames may 
be used in corridor walls, provided the glazed area does not exceed 25 percent of the areas of the corridor wall of the 
room. The total area of glass in corridor walls is not limited when the glazing is fixed 114 lneh thiGk (6. 4 mm) w.ir:ed 
glass 113-hour fire-protection-rated glazing in -steelapproved frames and the size of individual glazed panel does not 
exceed 1,296 square inches (0.836 m2). · · 

407.4.1.1 Locking devices. Locking devices that restrict access to a care recipient's room from the corridor 
and that are operable only by staff from the corridor side shall not restrict the means of egress from the care 
recipient's room. · 

Exceptions: 
4.- This section shall not apply to rooms in psychiatric treatment and similar care areas. 
2. Looking arrangements in accoFelanoe with Sestion 1010.1.9.6. 

407.4.4.3 Access to corridor. 'Movement from habitable rooms shall be in accordance with Sections 407.4.4.3.1, 
407.4.4.3.2 and 407.4.4.5.3. 
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407.4.4.3.1 One intervening room. Movemef"!t from habitable rooms shall not require passage through more than 
thr:ee doorsone intervening room and 100 feet (30 480 mm) distance of travel within the care suite. 

EJC:GeptioR: Tho distance of tFa-'"ol shall be permitted to ae increased to 129 feet (38 100 rnrn) where an autornatic 
srnoke detection systern is provided throughout the care suite and installed in accordance with NFPA 72. 

407.4.4.3.2 Two intervening rooms. Movement from habitable rooms other than sleeping rooms located within a 
care suite. shall not require passage through more than two intervening rooms and 50 (15 240 mm) feet distance of 
exit access travel within the care suite. 

Exception: The distance of travel shall be pennitted to be increased to 100 feet (38 100 mm) where an automatic 
fire sprinkler system is provided throughout the Group 1-2 fire area and an automatic smoke detection system is 
provided throughout the care suite and installed in accordance with NFPA 72. 

407.4.4.5 Care suites containing sleeping room areas. Sleeping rooms shall be permitted to be grouped into care 
suites where af!0..ef the following criteria is met: 

1. The care suite is not used as an exit access for more than eight care recipient beds. 
2. The arrangement of the care suite allows for direct and constant visual supervision into the sleeping rooms by care 
providers. · 
3. An autornatic srnoke detection systern is provided in the sleeping roorns and installed in accordance with NFPA 72. 

407.4.4.5.1 Area.' Care suites containing sleeping· rooms shall be not greater than +,5005.000 square feet (006465 
m2) in area. 

Exception§: 
1. Care suites containing sleeping rooms shall be pennitted to be not greater than 7. 500 square feet (696 m2) in area 
where an automatic fire sprinkler system is provided throughout the Group 1-2 fire area. 
2. Care suites containing sleeping rooms shall be permitted to be not greater than 10,000 square feet (929 m2) in 
area an automatic fire sprinkler system is provided throughout the Group 1-2 fire area and where an automatic smoke 
detection system is provided throughout the care suite and installed in accordance with NFPA 72Section 907. 

407.4.4.5.3 Travel distance. The travel distance between any point in a care suite containing sleeping rooms and an 
exit access door from that care suite shall be not greater than 100 feet (30 480 mm). · 

407.4.4.6.1 Area. Care suites of rooms, other than sleeping rooms, shall have an area not greater than ~10,000 
square feet (11€i1929 m2). 

EJC:GeptioR: Care suites not containing sleeping roorns shall ae permitted to be not greater than 19,000 square feet 
(1394 rn2) in area wher:e an automatic srnoke detection systern is pro• .. ided throughout the care suite in accordance 
with Section 907. 

407.4.4.6.2 Exit access. Any room or care suiteCara suites, other than sleeping rooms, with an area of more than 
2,500 square feet (232 m2) shall have no fewer than two exit access doors from the room or care suite located in 
accordance with Section 1007 .1. 

407.5 Smoke barriers. Smoke barriers shall be provided to subdivide every story used by persons receiving care, 
treatment or sleeping and to divide other stories with an occupant load of 50 or more persons, regardless of 
occupancy or use, into no fewer than two smoke compartments. Such stories shall be divided into smoke 
compartments with an area of not more than 22,500 square feet (2092 m2) in Grouf) I 2, Condition 1, and not rnoro 
than 40,000 square feet (3716 rn2) in Group I 2, Condition 2, and the distance of travel from any point in a smoke 
compartment to a smoke barrier door shall be not greater than 200 feet (60 960 mm). The smoke barrier shall be in 
accordance with Sections 709 and 909.5. 

Exceptions: 
1. This requirement shall not apply to Group 1-2.1 less than 10,000 ft2 (929 m2). 
2. An area in an adjoining occupancy shall be pennitted to serve as a smoke compartment for a Group 1-2.1 facility if 
the following criteria are met: 
2.1. The separating wall and both compartments me.et the requirements of 407.5. 
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2.2. The Group 1-2.1 is Jess than 22,500 ft2 (21()0 m2). 
2.3. Access from the Group 1-2. 1 to the other occupancy is unrestricted. 
3. This requirement shall not apply to the following: 
3.1. Any story. not containing a Group 1-2 or J-2. 1 occupancy, that is located above a story containing a Group 1-2 or 
1-2. 1 occupancy. 

3.2. Areas that do not contain a Group 1-2 or J-2.1 occupancy, where such areas are separated from the Group 1-2 or 
1-2.1 occupancy by a horizontal exit in accordance with Section 1025.2. 

3.3. Any storv. not containing a Group 1-2 or 1-2. 1 occupancy, that is located more than one storv below a story 
containing a Group 1-2 or 1-2. 1 occupancy. 

3.4. Any story housing only mechanical equipment where such stoiv is located below a story containing a Group 1-2 
or 1-2. 1 occupancy and is separated from the story above by a horizontal assembly having not less than a 2 hour fire 
resistance-rating. 
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TABLE508.4 
.. 

R-1, R-2, 
F-2, S-2b, sl, F-1el, A,E 1-4, R-2.1 1-2, 1-2.1 1-3 R-3, R-3.1, Me.M, S-1 L H-1 OCCUPANCY u R-4 

s NS s NS s NS s NS s NS s NS s NS s NS s 
A,E N N 2 . 2 2 NP 2 NP 1 2 N 1 1 2 2 NP NP 

1-4, R-2.1 - - 1e NP 2 NP 2 NP 1 NP -21 2 21 2 2 NP NP 

1-2, 1-2.1 - - - - N NP 2 NP 2 NP 2 NP 2 NP 2 NP NP 

1-3 - - - - - - N NP 2 NP 2 2 2 2 2 NP NP 
R-1, R-2, R-3, - - - - - - - - N N 1c 2c 1 2 4 NP NP R-3.1, R-4 

F-2, S-2b, U - - - - - - - - - - N N 1 2 1 NP NP 

B, F-1, M, S-1 - - - - - - - - - - - - N N 1 NP NP 

L - - - - - - - - - - - - - - 1 NP NP 

H-1 - - - - - - - - - - - - - - - - N 

H-2 
.. - - - - - - - - - - - - - - - - -

H-3, H-4 - - - - - - - - - - - - - - - - -
H-5 - - - - - - - - - - - - - - - - -

S = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
NS = Buildings not equipped throughout' with an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
N = No separation requirement. 
NP = Not permitted. 
a See Section 420. 

NS 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

-
-
-

H-2 

s NS 

3 4 

4 NP 

4 NP 

4 NP 

3. NP 

3 4 

2 3 

2 NP 

NP NP 

N NP 

- -
- -

b. The required separation from areas used only for private or pleasure vehicles shall be reduced by 1 hour but to not less than 1 hour. 
c. See Section 406.3.4. . 
d. Separation is not required between occupancies of the same classification. 
fJQ. [SFM] Group I and Ft occupancies and Group R-2.1 and F-1 occupancies shall have a 3 hour separation. 

H-3, H-4, H-5 

s NS s NS 

2 3a 2 NP 

4 NP 4 NP 

4 NP 4 NP 

4 NP 4 NP 

2 NP 2 NP 

2 3a 2 NP 

1 2a 1 NP 

1 NP 1 NP 

NP NP NP NP 

1 NP 1 NP 

1d NP 1 NP 

- - N NP 

f. TSFMT Commercial kitchens not associated with cafeterias and similar dining facilities in Group 1-2. and Group R-2.1 shall have a 2-hour separation and shall be 
· protected by an automatic sprinkler system. 
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509.3 Area limitations. The aggregate floor area offjncidental uses shall not occupy more than 10 percent of the 
building area of the story in which they are located. 

905.7.2 Locking cabinet doors. Cabinets shall be unlocked. 

Exceptions: 
1. Visual identification panels of glass or other approved transparent frangible material that is easily broken and 
allows access. 
2. Approved locking arrangements. 
3. Group 1-3 and in mental health areas of Group 1~2 occupancies. 

906.1 Where required. Portable fire extinguishers shall be installed in all of the following locations: 

1. In Group A, 8, E, F, H, I, L, M, R-1, R-2, R-2.1, R-3.1, R-4 and S occupancies. 

Exception: In Group R-2 occupancies, portable fire extinguishers shall be required only in locations specified in 
Items 2 through 6 where each dwelling unit is provided with a portable fire extinguisher having a minimum rating of 1-
A:10-B:C. 

2. Within 30 feet (9144 mm) of commercial cooking equipment. 
3. In areas where flammable or combustible liquids are stored, used or dispensed. 
4. On each floor of structures under construction, except Group R-3 occupancies, in accordance with Section 3315.1 
of the !Rtematiena!Califomia Fire Code. 
5. Where required by the !ntemationa!Califomia Fire Code sections indicated in Table 906.1. 
6. Special-hazard areas, including but not limited to laboratories, computer rooms and generator rooms, where 
required by the fire code official. 
7. Large and small family day-care homes shafl be equipped with a portable fire extinguisher having a minimum 
2A10BC rating. 
8. Where required by California Code of Regulations, Title 19, Division 1. 
9. Within 30 feet (9144 mm) of domestic cooking equipment located in a Group 1-2. 

906.2 General requirements. Portable fire extinguishers shall be selected and installed in accordance with this 
section and NFPA 10 California Code of Regulations, Title 19, Division 1, Chapter 3. 

Exceptions: 
1. The distance of travel to reach an extinguisher shall not apply to the spectator seating portions of Group A-5 
occupancies. 
2. In Group 1-3 and in mental health areas of Group 1-2, portable fire extinguishers shall be permitted to be located at 
staff locations. 

907.5.2.3 Visible alarms. Visible alarm notification appliances shall be provided in accordance with Sections 
907.5.2.3.1 through 907.5.2.3.3907.5.2.3.4. 

Exceptions: 
1. In other than Group 1-2 and 1-2.1, visible alarm notification appliances are not required in alterations, except where 
an existing fire alarm system is upgraded or replaced, or a new fire alarm system is installed. 
2. Visible alarm notification appliances shall not be required in exits as defined in Chapter 2enclosed exit stairways, 
enclosed exit ramps, exterior exit stairs and exterior exit ramps .. 
3. Visible alarm notification appliances shall not be required in elevator cars. 
4. Visual alarm notification appliances are not required in critical care areas of Group I 2 Condition 2 occupancies that 
are in compliance with Section 907.2.6, Ex:oeption 2. 

909.5.3 Opening protection. Openings in smoke barriers shall be protected by self-closing devices or automatic
closing devices actuated by the required controls for the mechanical smoke control system. Door openings shall be 
protected by fire door assemblies complying with Section 716.5.3. 

Exceptions: 
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1. Passive smoke control systems with automatic- closing devices actuated by spot-type smoke detectors listed for 
releasing service installed in a~cordance with ·section 907.3. When used in a Group 1-2 or a 1-2.1, such detectors 
shall activate the fire alarm system and shall close all the smoke barrier doors within the effected zone. 
2. Fixed openings between smoke zones that are protected utilizing the airflow method in other than Group 1-2 or 1-
2. 1. 
3. In Group I 1 Conaition 2, Group 1-2. 1-2. 1. R-2. 1 and ambulatory care facilities, where a pair of opposite swinging 
doors are installed· across a corridor in accordance with Section 909.5.3.1, the doors shall not be required to be 
protected in accordance with Section 716. The doors shall be.closefitting within operational tolerances and shall not 
have a center mullion or undercuts in excess of% inch (19.1 mm), louvers or grilles. The doors shall have head and 
jamb stops and astragals or rabbets at meeting edges and, where permittea by the door manufacturer's listing, 
positive latching de1.'ices are not required. Positive-latching devices are required. Doors installed across corridors 
shall comply with Section 1010.1.1. 
4. In Group 1-2. 1-2.1. and ambulatory care facilities, where such doors are special-purpose horizontal sliding, 
accordion or folding door assemblies installed in accordance with Section 1010.1.4.3 and are automatic closing by 
smoke detection in accordance with Section 716.5.9.3. The doors shall be close fitting within operational tolerances. 
and shall not have undercuts in excess of %-inch (19.1 mm}, louvers or grilles. Where permitted by the 
manufacturer's listing. positive-latching devices are not required. Doors installed across conidors shall comply with 
Section 1010.1.1. 
5. Group 1-3. 
6. Openings between smoke zones with clear ceiling heights of 14 feet (4267 mm) or greater and bank-down capacity 
of greater than 20 minutes as determined by the design fire size. 
7. In Group 1-2 or 1-2.1., smoke damper activation may be accomplished by a fire alarm control unit provided that an 
open area smoke detection system is provided within all areas served by an HVAC system. 

909.5.3.1 Growp I 1 Condition 2; Group 1-2. 1-2.1, R-2.1, and ambulatory care facilities. In Group I 1 Condition 2, 
Group 1-2. 1-2.1. R-2.1, and ambulatory care facilities, where doors are installed across a corridor, the doors shall be 
automatic-closing by smoke detection in accordance with Section 716.5.9.3 ana shall have a vision panel with fire 
protection FateEl glazing materials in fire protection Fated frames, the area of which shall not exceed that tested. 
Vision panels consisting of fire-rated glazing in approved frames shall be provided in each cross-conidor swinging 
door and at each cross-corridor horizontal-sliding door in a smoke barrier. 

1003.3.1 Headroom. Protruding objects are permitted to extend below the minimum ceiling height required by 
Section 1003.2 provided a minimum headroom of 80 inches (2032 mm) shall be provided for any walking surface, 
including walks, corridors, aisles and passageways. In other than Group 1-2 and Group 1-2.1 occupancies, Not more 
tAan 50 percent of the ceiling area of a means of egress shall be permitted to be reduced in height by protruding 
objects. 

Exception: Door closers and stops shall not reduce headroom to less than 78 inches (1981 mm). 

A barrier shall be provided where the vertical clearance is less than 80 inches (2032 mm) high. The leading edge of 
such a barrier shall be located 27 inches (686 mm) maximum above the floor. 

1008.1.11010.1.1 Size of doors. The required capacity of each door opening shall be sufficient for the occupant load 
thereof and shall provide a minimum clear width of 32 inches (813 mm). Clear openings of doorways with swinging 
doors shall be measured between the face of the door and the stop, with the door open 90 degrees (1.57 rad). Where 
this section requires a minimum clear width of 32 inches (813 mm) and a door opening includes two door leaves 
without a mullion, one leaf shall provide a clear opening width of 32 inches (813 mm). The maximum width of a 
swinging door leaf shall be 48 inches (1219 mm) nominal. Means of egress doors in a Group 1-2or1-2.1 occupancy 
used for the movement of beds and litterstretcher patients shall provide a clear width not less than 44-:a 44 inches 
(40041118 mm). The height of door openings shall be not less than 80 inches (2032 mm). , 

Exceptions: 
1. The minimum and maximum width shall not apply to door openings that are not part of the required means of 
egress in Group R-2 and R-3 occupancies. 
2. Door openings to resident sleeping units· in Group 1-3 occupancies shall have a clear width of not less than 28 
inches (711 mm). 
3. Door openings to storage closets less than 10 square feet (0.93 m2) in area shalt not be limited by the minimum 
width. 
4. Width of door leafs in revolving doors that comply with Section 1010.1.4.1 shall not be limited. 
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5. Door openings within a dwelling unit or sleepi_ng unit shall be not less than 78 inches (1981 mm) in height. 
6. Exterior door openings in dwelling units and sleeping uni~s, other than the required exit door, shall be not less than 
76 inches (1930 mm) in height. · . 
7. In other than Group R-1 occupancies, the minimum widths shall not apply to interior egress doors within a dwelling 
unit or sleeping unit that is not required to be an Accessible unit, Type A unit or Type B unit . 
8. Door openings required to be accessible within Type B units shall have a minimum clear width of 31.75 inches 
(806 mm). 
9. Doors to walk-in freezers and coolers less than 1 ,000 square feet (93 m2) in area shall have a maximum width of 
60 inches (1524 mm). 
10. In Group R-1 dwelling units or sleeping units not required to be Accessible units, the minimum width shall not 
apply to doors for showers or saunas. · · · 

[Editorial Note: Relocate existing amendments from Section 1010.1.2 to 1010.1.2.1 due to section split.] 
1010.1.2 Door swing. Egress doors shall be of the pivoted or side-hinged swinging type. 

Exceptions: 
1. Private garages, office areas, factory and storage areas with an occupant load of 10 or less. 
2. Group 1-3 occupancies used as a place of detention. 
3. Critical or intensive care patient rooms within suites of health care facilities. 
4. Doors within or serving a single dwelling unit in Groups R-2 and R-3. 
5. In other than Group H occupancies, revolving doors complying with Section 1010.1.4.1. 
6. tn other than Group H occupancies, special purpose horizontal sliding, accordion or folding door assemblies 
complying with Section 1010.1.4.3. 
7. Power-operated doors in accordance with Section 1010.1.4.2. 
8. Doors serving a bathroom within an individual sleeping unit in Group R-1. 
9. In other than Group H occupancies, manually operated horizontal sliding doors are permitted in a means of egress 
from spaces with an occupant load of 10 or less. 
10. In 1-2 and 1-2. 1 occupancies, exit doors seNing an occupant load of .WSO or more, ma;t shall not be of the pivoted 
or balanced type. 

Doors shall S'Ning in the direction of egress tra>1el 'Nhere serving a room or area containing an ooo&pant load of 50 or 
more persons or a GF01:1p l=I occ1:11mnoy. F-0r Group L ooo&panoies, see Seotlon 443.6.2. 

In a Gro&p ! 2 oooupanoy, all reqf;Jlred extefior egress dooFB s/:JaH open in the dJreotion of egress r:egaFd!ess of the 
OGGIJPant load SOPled. . 

1008.1.101010.1.10 Panic and fire exit hardware. Doors serving a Group H occupancy and doors serving rooms or 
spaces with an occupant load of 50 or more in a Group A eF-€ occupancy, assembly area not classified as an 
assembly occupancy, E, 1-2 or 1-2. 1 occupancies shall not be provided with a latch or lock other than panic hardware 
or fire exit hardware. For Group L occupancies see Section 443.6.3453.6.3. 

Exceptions: 
1. A main exit of a Group A occupancy shall be permitted to be locking in accordance with Section 1010.1.9.3, Item 2. 
2. Doors serving a Group A or E occupancy shall be permitted to be electromagnetically locked in accordance with 
Section 1010.1.9.9. 

Electrical rooms with equipment rated 4¢00800-amperes or more and over 6 feet (1829 mm) wide, and that contain 
overcurrent devices, switching devices or control devices with exit or exit access doors, shall be equipped with panic 
hardware or fire exit hardware. The doors shall swing in the direction of egress travel. 

4009.41011.2 Width and capacity. The required capacity of stairways shall be determined as specified in Section 
1005.1, but the minimum width shall be not less than 44 inches (1118 mm). See Section 1009.3 for accessible means 
of egress stairways'. 

Exceptions: 
1. Stairways serving an occupant load of less than 50 shall have a width of not less than 36 inches (914 mm). 
2. Spiral stairways as provided for in Section 1011.10. 
3. Where an incline platform lift or stairway chairlift is installed on stairways serving occupancies in Group R-3, or 
within dwelling units in occupancies in Group R-2, a clear passage width not less than 20 inches (508 mm) shall be 
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provided. Where the seat and platform can be folded when not in use, the distance shall be measured from the folded 
position. · 

Means of egress stairs in a Group 1-2 or 1-2. 1 occupancy used for the 'movement of beds and liliefStretcher patients 
shall provide a clear width not less than 44 inches (1118 mm). 

4-044-21016.2 Egress through intervening spaces. Egress through intervening spaces shall comply with ·this 
section. 

1. Exit access through an enclosed elevator lobby is permitted in other than a Group 1-2 and 1-2. 1. Access to not less 
than one of the required exits shall be provided without travel through the enclosed elevator lobbies required by 
Section 3006. Where the path of exit access travel passes through an enclosed elevator lobby, the level of protection 
required for the enclosed elevator' lobby is not required to be extended to the exit unless direct access to an exit is 
required by other sections of this code. 

2. Egress from a room or space shall not pass through adjoining or intervening rooms or areas, except where such 
adjoining rooms or areas and the area served are accessory to one or the other, are not a Group H occupancy and 
provide a discernible path of egress travel to an exit. . 
Exception: Means of egress are not prohibited through adjoining or intervening rooms or spaces in a Group H, S or 
F occupancy where the adjoining or intervening rooms or spaces are the same or a lesser hazard occupancy grot,Jp. 

3. An exit access shall not pass through a room that can be locked to prevent egress. 
4. Means of egress from dwelling units or sleeping areas shall not lead through other sleeping areas, toilet rooms or 
bathrooms. 

5. Egress shall not pass through kitchens, storage rooms, closets or spaces used for similar purposes. 
Exceptions: · 
1. Means of egress are not prohibited through a kitchen area serving adjoining rooms constituting part of the same 
dwelling unit or sleeping unit. 

2. Means of egress are not prohibited through stockrooms in Group M occupancies where all of the following are met: 
2.1. The stock is of the same hazard classification as that found in the main retail area. 
2.2. Not more than 50 percent of the exit access is through the stockroom. 
2.3. The stockroom is not subject to locking from the egress side. 
2.4. There is a demarcated, minimum 44-inch-wide {1118 mm) aisle defined by full- or partial-height fixed walls or 
similar construction that will maintain the required width and lead directly from the retail area to the exit without 
obstructions . 

.§:.6. Exits shall not pass through any room subject to locking except in Group 1-3 occupancies classified as detention 
facilities. 

4043.41020.1 Construction. Corridors shall be fire-resistance rated in accordance with Table 1020.1. The corridor 
walls required to be fire-resistance rated shall comply with Section 708 for fire partitions. 

Exceptions: 
1. A fire-resistance rating is not required for corridors in an occupancy in Group E where each room that is used for 
instruction has not less than one door opening directly to the exterior and rooms for assembly purposes have not less 
than one-half of the required means of egress doors opening directly to the exterior. Exterior doors specified in this 
exception are required to be at ground level. 
2. A fire-resistance rating is not required for corridors contained within a dwelling unit or sleeping unit in an occupancy 
in Groups I 1 and R. 
3. A fire-resistance rating is not required for corridors in open parking garages. 
4. A fire-resistance rating is not required for corridors in an occupancy in Group B that is a space requiring only a 
single means of egress complying with Section 1006.2. 
5. Corridors adjacent to the exterior walls of buildings shall be permitted to have unprotected openings on unrated 
exterior walls where unrated walls are permitted by Table 602 and unprotected openings are permitted by Table 
705.8. . 
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6. A fire-resistance rating is not required for corridors within suites in a Group 1-2 or 1-2. 1 oooupam;y prezided with aR 
automatie sprinlf.'6r system tf:Jrouglwut aRd constructed in accordance with Section 407.4.3.§407.4.4.5 or 
407.4.3.6407.4.4.6. 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 13143.9, 13146, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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~*PART 2** 

[46. The SFM proposes to bring forward previously existing California 
building standards or amendments, which represent no change in 
their effe_ct from the 2013 California Building Code and is displayed 
for context and for the convenience of code users. Furthermore, the 
SFM proposes to codify non-substantive· editorial and formatting 
amendments from the format based upon the 2012 International 
Building Code to the format of the 2015 International Building Code.] 

CHAPTER 1 

SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION 1.1 
GENERAL 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public health, 
safety and general welfare through structural strength, means of egress facilities, stability, access to persons with 
disabilities, sanitation, adequate lighting and ventilation, and energy conservation; safety to life and property from fire 
and other hazards attributed to the built environment; and to provide safety to fire fighters and emergency responders 
during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, enlargement, 
replacement, repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building 
or structure or any appurtenances connected or attached to such buildings or structures throughout the State of 
California. 

1.1.3.1 Nonstate-regu/ated buildings, structures, and applications. Except as modified by local ordinance 
pursuant to Section 1.1.8, the following standards in the California Code of Regulations, Title 24, Parts 2, 2.5, 3, 4, 5, 
6, 9, 10 and 11 shall apply to all occupancies and applications not regulated by a state agency. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adapted by 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et. 
seq. for Building Standards Law, Health and Safety Code Section 17950 for State Housing Law and Health and 
Safety Code Section 13869.7 for Fire Protection Districts. See Section 1.1.8 of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted and set forth in this code, including other 
codes, standards and publications referred to therein are, by title and date of publication, hereby adopted as standard 
reference documents of this code. _When this code does not specifically cover any subject related to building design 
and construction, recognized architectural or engineering practices shall be employed. The National Fire Codes, 
standards, and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the Uniform Mechanical Code or 
in any other referenced standard, code or document, which are not building standards as defined in Health and 
Safety Code Section 18909, shall not be construed as part of the provisions of this code. For non building standards, 
orders, and regulations, see other titles of the California Code of Regulations. 
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1.1. 7 Order of precedence and use. 

1.1.7.1 Differences. fn the event of any differences between these building standards and the standard reference 
documents, the text of these building standards shaff govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision, the specific provision shall 
apply. 

1.1.8 City, County, or City and County amendments, additions or deletions. The provisions of this code do not 
limit the authority of city, county, or city and county governments to establish more restrictive and reasonably 
necessary differences to the provisions contained in this code pursuant to complying with Section 1.1.8.1. The 
effective date of amendments, additions, or deletions to this code by a city, county, or city and county filed pursuant 
to Section 1.1.8.1 shaff be the date fifed. However, in no case shall the amendments, additions, or deletions to this 
code be effective any sooner than the effective date of this code. 

Local modifications shall comply with Health and Safety Code Section 18941.5 for Building Standards Law, Health 
and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869.7 for Fire 
Protection Districts. · 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards Commission 
that are effective at the time an application for building pennit is submitted shall apply to the plans and specifications 
for, and to the construction perfonned under, that pennit. For the effective dates of the provisions contained in this 
code, see the History Note page of this code. 

1.1.11 Format. This part fundamentaffy adopts the International Building Code by reference on a chapter-by-chapter 
basis. When a specific chapter of the International Building Code is not printed in the code and is marked "Reserved" 
such chapter of the International Building Code is not adopted as a portion of this code. When a specific chapter of 
the International Building Code is marked "Not adopted by the State of California" but appears in the code, it may be 
available for adoption by focal ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency, but they are not to 
be considered regulatory. 

1.1, 12 Validity. If any chapter, section, subsection, sentence, clause, or phrase of this code is for any reason held to 
be unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by statutes or otherwise 
inoperative, such decision shaff not affect the validity of the remaining portion of this code. 

SECTION 1.11 
OFFICE OF THE STATE FIRE MARSHAL 

1.11.1 SFM-Offlce of the State Fire Marshal. Specific scope of application of the agency responsible for 
enforcement, the enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

Application: 
Institutional, educational or any similar occupancy. Any building or structure used or intended for use as an asylum, 
jail; mental hospital, hospital, sanitarium, home for the aged, children's nursery, children's home, school or any similar 
occupancy of any capacity. 

Authority cited-Health and Safety Code Section 13143. 
Reference-Health and Safety Code Section 13143. 

Assembly or similar place of assemblage. Any theater, dancehaff, skating rink, auditorium, assembly hall, meeting 
hall,· nightclub, fair building or similar place of assemblage where 50 or more persons may gather together in a 
building, room or structure for the purpose of amusement, entertainment, instruction, deliberation, worship, drinking or 
dining, awaiting transportation, or education. 

Authority cited-Health and Safety Code Section 13143. 
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Reference-Health and Safety Code Section 13143. 

Small family day-care homes. 

Authority cited-Health and Safety Code Sections 1597.45, 1597.54, 13143 and 17921. 
Reference-Health and Safety Code Section 13143. 

Large family day-care homes. 

Authority cited-Health and Safety Code Sections 1597.46, 1597.54 and 17921. 
Reference-Health and Safety Code Section 13143. 

Residential facilities and residential facilities for the elderly. 

Authority cited-Health and Safety Code Section 13133. 
Reference-Health and Safety Cocfe Section 13143. 

Any state institution or other state-owned or state-occupied building. 

Authority cited-Health and Safety Code Section 13108. 
Reference-Health and Safety Code Section 13143. 

High-rise structures. 

Authority cited-Health and Safety Code Section 13211. 
Reference-Health and Safety Code Section 13143. 

Motion picture production studios. 

Authority cited-Health and Safety Code Section 13143. 1. 
Reference-Health and Safety Code Section 13143. 

Organized camps. 

Authority cited-Health and Safety Code Section 18897.3. 
Reference-Health and Safety Code Section 13143. 

Residential. All hotels,. motels, -lodging houses, apartment houses and dw~llings, including congregate residences 
and buildings and structures accessory thereto. Multiple-story structures existing on January 1, 1975, let for human 
habitation, including and limited to, hotels, motels and apartment houses, less than 75 feet (22 860 mm) above the 
lowest floor level having building access, wherein rooms used for sleeping are let above the ground floor: 

Authority cited-Health and Safety Code Sections 13143.2and17921. 
Referenc~Health and Safety Code Section 13143. 

Residential care facilities. Certified family care homes, out-of-home placement facilities, halfway houses, drug 
and/or alcohol rehabilitation facilities and any building or structure used or intended for use as a home or institution 
for the housing of any person of any age when such person is referred to or placed within such home or institution for 
protective social care and supervision services by any governmental agency. 

Authority cited-Health and Safety Code Section 13143.6. 
Reference-Health and Safety Code Section 13143. 

Tents, awnings or other fabric enclosures used in connection with any occupancy. 

Authority cited-Health and Safety Code Section 13116. 
Reference-Health and Safety Code Section 13143. 

Fire alarm devices, equipment and systems in connection with any occupancy. 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

61 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Authority cited-Health· and Safety Code Section 13114. 
Reference-Health and Safety Code Section 13143. 

Hazardous materials. 

Authority cited-Health and Safety Code Section 13143.9. 
Reference-Health and Safety Code Section 13143. 

Flammable and combustible liquids. 

Authority cited-Health and Safety Code Section 13143. 6. 
Reference-Health and Safety Code Section 13143. 

Public school automatic fire detection, alarm and sprinkler systems. 

Authority cited-Health and Safety Code Section 13143 and California Education Code Article 7.5, Sections 
17074.50, 17074.52 and 17074.54. 
Reference-Government Code Section 11152.5, Health and Safety.Code Section 13143 and California Education 
Code Chapter 12.5, Leroy F. Greene Schoof Facilities Act of 1998, Article 1. 

Wild/and-Urban interface fire area. 

Authority cited-Health and Safety Code Sections 13143, 13108.5(a) and 18949.2(b) and (c) and 
Government Code Section 51189. 
Reference-Health and Safety Code Sections 13143, Government Code Sections 51176, 51177, 51178 and 51179 
and Public Resources Code Sections 4201 through 4204. 

1.11.2 Duties and powers of the enforcing agency. 

1.11.2.1 Enforcement. 

1.11.2.1.1 The responsibility for enforcement of building standards adopted by the State Fire Marshal and published 
in the California Building Standards Code relating to fire and panic safety and other regulations of the State Fire 
Marshal shall except as provided in Section 1.11.2.1.2 be as follows: 

1. The city, county, or city and county with jurisdiction in the area affected by the standard or regulation shall delegate 
the enforcement of the building standards relating to fire and panic safety and other regulations of the state Fire 
Marshal as they relate to Group R-3 occupancies, as described in Section 1.1. 3.1 or CCR, Part 2 California Building 
Code,, Section 310.1, to either of the following: 

1. 1. The chief of the fire authority of the city, county or city and county, or an authorized representative. 
1. 2. The chief building official of the city, county or city and c.ounty, or an authorized f?presentative. 

2. The chief of any city or county fire department or of any fire protection district, ·and authorized representatives, shall 
enforce within the jurisdiction the building standards and other regulations of the State Fire Marshal, except those 
described in Item 1 or 4. 
3. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in areas outside of corporate cities and districts providing fire protection services. 
4. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in corporate cities and districts providing fire protection services on request of the chief fire official or the 
governing body. 
5. Any fee charged pursuant to the enforcement authority of this section shall not exceed the estimated reasonable 
cost of providing the service for which the fee is charged pursuant to Section 66014 of the Government Code. 

1.11.2.1.2 Pursuant to Health and Safety Code Section 13108, and except as otherwise provided in this section, 
building standards adopted by the State Fire Marshal published in the California Building Standards Code relating to 
fire and panic safety shall be enforced by the State Fire Marshal in all state-owned buildings, state-occupied buildings 
and state institutions throughout the state. Upon the written request of the chief fire official of any city, county, or fire 
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protection district, the State Fire Marshal f!1ay authorize such chief fire official and his or her authorized 
representatives, in their geographical area of responsibility, to make fire prevention inspections of state-owned or 
state-occupied buildings, other than state institutions, for the purpose of enforcing the regulations relating to fire and 
panic safety adopted by the State Fire Marshal pursuant to this section and building standards relating to fire and 
panic safety published in the California Building Standards Code: Authorization from the State Fire Marshal shall be 
limited to those fire departments or fire districts which maintain a fire prevention bureau staffed by paid personnel. 

Pursuant to H~alth and Safety Code Section 13108, any requirement or order made by any chief fire official who is 
authorized by the State Fire Marshal to make fire prevention inspections of state-owned or state-occupied buildings, 
other than state institutions, may be appealed to the State Fire Marshal. The State Fire Marshal shall, upon receiving 
an appeal and subject to the provisions of Chapter 5 (commencing with Section 18945) of Part 2.5 of Division 13 of 
the Health and Safety Code, determine if the requirement or order made is reasonably consistent with the fire and 
panic safety regulations adopted by the State Fire Mars/Jal and building standards relating to fire and panic safety 
published in the California Building Code. 

Any person may request a code interpretation from the State .Fire Marshal relative to the intent of any regulation or 
provision adopted by the State Fire Marshal. When the request relates to a specific project; occupancy or building, · 
the State Fire Marshal shall review the issue with the appropriate local enforcing agency prior to rendering such code 

'' interpretation. 

1.11.2.1.3 Pursuant to Health and Safety Code Section 13112, any person who violates any order, rule or regulation 
of the state Fire Marshal is guilty of a misdemeanor punishable by a fine of not less than $100.00 or more than 
$500.00, or by imprisonment for not less than six months, or by both. A person is guilty of a separate offense each 
day during which he or she commits, continues or permits a violation of any provision of, or any order, rule or 
regulation of, the State Fire Marshal as contained in this code. 

Any inspection authority who, in the exercise of his or her authority as a deputy State Fire Marshal, causes any legal 
complaints to be filed or any arrest to be made shall notify the State Fire Marshal immediately following such action. 

1.11.2.2 Right of entry. The fire chief of any city, county or fire protection district, or such person's authorized 
representative, may enter any state institution or any other state-owned or state-occupied building for the purpose of 
preparing a fire suppression preplanning program or for the purpose of investigating any fi...re in a state-occupied 
building. 

The State Fire Marshal, his or her deputies or salaried assistants, the chief of any city or county fire department or fire 
protection district and his or her authorized representatives may enter any building or premises not used for dwelling 
purposes at any reasonable hour for the purpose of enforcing this chapter. The owner, lessee, manager or operator 
of any such building or premises shall permit the State Fire Marshal, his or her deputies or salaried assistants and the 
chief of any city or county fire department or fire protection district and his or her authorized representatives to enter 
and inspect them at the time and for the purpose stated in this section. 

1.11,2.3 More restrictive fire and panic safety building standards. 

1.11.2.3.1 Any fire protection district organized pursuant to Health and Safety Code Part 2.7 (commencing with 
Section 13800) of Division 12 may adopt building standards relating to fire and panic safety that are more stringent 
than those building standards adopted by the State Fire Marshal and contained in the California Building Standards 
Code. For these purposes, the district board shall be deemed a legislative body and the district shall be deemed a · 
local agency. Any changes or modifications that are more stringent than the requirements published in the California 
Building Standards Co(ie relating to fire and panic safety shall be subject to Section 1. 1. 8. 1. 

1.11.2.3.2 Any fire protection district that proposes to adopt an ordinance pursuant to this section shall, not less than 
30 days prior to noticing a proposed ordinance for public hearing, provide a copy of that ordinance, together with the 
adopted findings made pursuant to Section 1.11.2.3.1, to the city, county, or city and county where the ordinance will 
apply. The city, county, or city and county may provide the district with written comments, which shall become part of 
the fire protection district's public hearing record. 

1.11.2.3.3 The fire protection district shall transmit the adopted ordinance to the city, county, or city and county where 
the ordinance will apply. The legislative body of the city, county, or city and county may ratify, modify or deny an 
adopted ordinance and transmit its determination to the district within 15 days of the determination. Any modification 
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or denial of an adopted ordinance shall includ~ a written statement describing the reasons for any modifications or 
denial. No ordinance adopted by the district shall be effective until ratification by the city, county, or city and county 
where the ordinance will apply. Upon ratification of an adopted ordinance, the city, county, or city and county shall file 
a copy of the findings of the district, and any findings of the city, county, or city and county, together with the adopted 
ordinance expressly marked and identified to. which each finding refers, in accordance with Section 1. 1.8.1 :3. 

1.11.2.4 Request for alternate means of protection. Requests for approval to use an alternative material, assembly 
or materials, equipment, method of construction, method of installation of equipment or means of protection shall be 
made in writing to the enforcing agency by the owner or the owner's authorized representative and shall be 
accompanied by a full statement of the conditions. Sufficient evidence or proof shall be submitted to substantiate any 
claim that may be made regarding its conformance. The enforcing agency may require tests and the submission of a 
test report from an approved testing organization as set forth in Title 19, California Code of Regulation, to 
substantiate the equiva/ency of the proposed alternative means of protection. 

When a request for alternate means of protection involves hazardous materials, the authority having jurisdiction may 
consider implementation of the findings and recommendations identified in a Risk Management Plan (RMP) 
developed in accordance with Title 19, Division 2, Chapter4.5, Arlicle 3. 

Approval of a request for use of an alternative material, assembly of materials, equipment, method of construction, 
method of installation of equipment or means of protection made pursuant to these provisions shall be limited to the 
particular case covered by request and shall not be construed as establishing any precedent for any future request. 

1.11.2.5 Appeals. When a request for an alternate means of protection has been denied by the enforcing agency, the 
applicant may file a written appeal to the State Fire Marshal for consideration of the applicant's proposal. In 
considering such appeal, the State Fire Marshal may seek the advice of the State Board of Fire SeNices. The .State 
Fire Marshal shall, after considering all of the facts presented, including any recommendations of the State Board of 
Fire Services, determine if the proposal is for the purposes intended, at least equivalent to that specified in these 
regulations in quality, strength, effectiveness, fire resistance, durability and safety, and shall transmit such findings 
and any recommendations to the applicant and to the enforcing agency. 

1.11.3 Construction documents. 

1.11.3.1 Public schools. Plans and specifications for the construction, alteration or addition to any building owned, 
leased or rented by any public school district shall be submitted to the Division of the State Architect. 

1.11.3.2 Movable walls and partitions. Plans or diagrams shall be submitted to the enforcing agency for approval 
before the installation of, or rearrangement of, any movable wall or partition in any occupancy. Approval shall be 
granted only if there is no increase in the fire hazard. 

1.11.3.3 New construction high-rise buildings. 

1. Complete plans or specifications, or both, shall be prepared covering all work required to comply with new 
construction high-rise buildings. Such plans and specifications shall be submitted to the enforcing agency having 
jurisdiction. · 
2. All plans and specifications shall be prepared under the responsible charge of an architect or a civil or structural 
engineer authorized by law to develop construction plans and specifications, or by both such architect and engineer. 
Plans and specifications shall be prepared by an engineer duly qualified in that branch of engineering necessary to 
perform such seNices. Administration of the work of construction shall be under the charge of the responsible 
architect or engineer except that where plans and specifications involve alterations or repairs, such work of 
construction may be administered by an engineer duly qualified to perform such seNices and holding a valid 
cettificate under Chapter 7 (commencing with Section 65700) of Division 3 of the Business and Professions Code for 
performance of services in that branch of engineering in which said plans, specifications and estimates and work of 
construction are applicable. 

This section shall not be construed as preventing the design of fire-extinguishing systems by persons holding a C-16 
license issued pursuant to Division 3, Chapter 9, Business and Professions Code. In such instances, however, the 
responsibility charge of this section shall prevail. 

1.11.3.4 Existing high-rise buildings. 
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1. Complete plans or specifications, or both, shall be prepared covering all work required by SeetieR 3412Califomia 
Fire Code Chapter 11 and California Existing Building Code for existing high-rise buildings. Such plans or 
specifications shall be submitted to the enforcing agency having jurisdiction. 
2. When new construction is required to conform with the provisions of these regulations, complete plans or 
specifications, or both, shall be prepared in accordance with the provisions of this subsection. As used in this section, 
"new construction" is not intended to include repairs, replacements or minor alterations which do not disrupt or 
appreciably add to or affect the structural aspects of the building. 

1.11.3.5 Retention of plans. Refer to Building Standards Law, Health and Safety Code Sections 19850 and 19851 
for permanent retention of plans. · 

1.11.4 Fees. 1.11.4.1 Other fees. Pursuant to Health and Safety Code Section 13146.2, a city, county or district 
which inspects a hotel, motel, lodging house or apartment house may charge and collect a fee for the inspection from 
the owner of the structure in an amount, as determined by the city, county or district, sufficient to pay its costs of that 
inspection. 

1.11.4.2 Large family day-care. Pursuant to Health and Safety Code Section 1597.46, Large Family Day-Care 
Homes, the local government shall process any required permit as economically as possible, and fees charged for 
review shall not exceed the costs of the review and permit process. 

1.11.4.3 High-rise. Pursuant to Health and Safety Code Section 13217, High-rise Structure Inspection: Fees and 
costs, a local agency which inspects a high-rise structure pursuant to Health and Safety Code Section 13217 may 
charge and collect a fee for the inspection from the owner of the high-rise structure in an amount, as determined by 
the local agency, sufficient to pay its costs of that inspection. 

1.11.4.4 Fire clearance preinspection. Pursuant to Health and Safety Code Section 13235, Fire Clearance 
Preinspection, fee, upon receipt of a request from a prospective licensee of a community care facility, as defined in 
Section 1502, of a residential care facility for the elderly, as defined in Section 1569.2, or of a child day-care facility, 
as defined in Section 1596. 750, the local fire enforcing agency, as defined in Section 13244, or State Fire Marshal, 
whichever has primary jurisdiction, ·shall conduct a preinspection of the facility prior·to the final fire clearance 
approval. At the time of the preinspection, the primary fire enforcing agency shall price consultation and interpretation 
of the fire safety regulations and shall notify the prospective licensee of the facility in writing of the specific fire safety 
regulations which shall be enforced in order to obtain fire clearance approval. A fee equal to, but not exceeding, the 
actual cost of the preinspection services may be charged for the preinspection of a facility with a capacity to serve 25 
or fewer persons. A fee equal to, but not exceeding, the actual cost of the preinspection services may be charged for 
a preinspection of a facility with a capacity to serve 26 or more persons. 

1.11.4.5 Care facilities. The primary fire enforcing agency shall complete the final fire clearance inspection for a 
community care facility, residential care facility for the elderly, or child day-care facility-within 30 days of receipt of the 
request for the final inspection, or as of the date the prospective facility requests the final prelicensure inspection by 
the State Department of Social Services, whichever is later. 

Pursuant to Health and Safety Code Section 13235, a preinspection fee equal to, but not exceeding, the actual cost 
of the preinspection services may be charged for a facility with a capacity to serve 25 or Jess clients. A fee equal to, 
but not exceeding, the actual cost of the preinspection services may be charged for a preinspection of a facility with a 
capacity to serve 26 or more clients. 

Pursuant to Health and Safety Code Section 13131.5, a reasonable final inspection fee, not to exceed the actual cost 
of inspection services necessary .to complete a final inspection may be charged for occupancies classified as 
residential care facilities for the elderly (RCFE). 

Pursuant to Health and Safety Code Section 1569.84, neither the State Fire Marshal nor any local public entity shall 
charge any fee for enforcing fire inspection regulations pursuant to state Jaw or regulation or local ordinance, with 
respect to residential care facilities for the elderly (RCFE) which service six or fewer persons. 

1.11.4. 6 Requests of the Office of the State Fire Marshal. Whenev.er a local authority having jurisdiction requests 
that the State Fire Marshal perform plan review and/or inspection services related to a building permit, the applicable 
fees for such shall be payable to the Office of the State Fire Marshal. 
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1.11.5 Inspections. Work perfonned subject to the provisions of this code shall comply with the inspection 
requirements of Sections 109.1, 109.3, 109.3.4, 109.3.a, 109.3.6, 109.3.8, 109.3.9, 109.3.10 109.§ aRd 109.6110.1, 
110.3. 110.3.4. 110.3.5. 110.3.6. 110.3.B. 110.3.9, 110.3.10 110.5 and 110.6 as adopted by the Office of the State 
Fire Marshal. 

1.11.5.1 Existing Group 1-1 or R occupancies. Licensed 24-hour care in a Group 1-1 or R occupancy in existence 
and originally classified under previously adopted state codes shall be reinspected under the appropriate previous 
code, provided there is no change in the use or character which would place the facility in a different occupancy 
group. 

1.11.6 Certificate of Occupancy. A Certificate of Occupancy shall be issued as specified in Section 111. 

Exception: Group R, Division 3 and Group U occupancies. 

1.11. 7 Temporary structures and uses. See Section 4W1 OB. 

1.11.8 Service utilities. See Section 112. 

1.11.9 Stop work order. See Section 115. 

1.11.10 Unsafe buildings, structures and equipment. See Section 116. 

DIVISION JI 
SCOPE AND ADMINISTRATION 

Note: Sections adopted or amended by state agencies are specifically indicated by an agency banner or indicated in 
the Matrix Adoption Table. 

101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, enlargement, 
raplacement, repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building 
or structure or any appurtenances connected or attached to such buildings or structures. 

Exception: Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than 
three stories above grade plane in height with a separate means of egress, and their accessory structures not more 
than three stories above grade plane in height, shall comply with the lnteFAationalCalifomia Residential Code. 

101.4.1 Gas. The provisions of the International Fuel GasCalifomia Mechanical Code shall apply to the installation of 
gas piping from the point of delivery, gas appliances and related accessories as covered in this code. These 
requirements apply to gas piping systems extending from the point of delivery to the inlet connections of appliances 
and the installation and operation of residential and commercial gas appliances and related accessories. 

101.4.2 Mechanical. The provisions of the lnternationalCa/ifomia Mechanical Code shall apply to the installation, 
alterations, repairs and replacement of mechanical systems, including equipment, appliances, fixtures, fittings and/or 
appurtenances, including ventilating, heating, cooling, air-conditioning and refrigeration systems, incinerators and 
other energy-related systems. 

101.4.3 Plumbing. The provisions of the lnternationalCa/ifomia Plumbing· Code shall apply to the installation, 
alteration, repair and replacement of plumbing systems, including equipment, appliances, fixtures, fittings and 
appurtenances, and where connected to a water or sewage system and all aspects of a medical gas system. The 
provisions of the International Private Sewage Disposal Code shall apply to private sewage disposal systems. 

101.4.5 Fire prevention. The provisions of the .'RtematioRalCa/ifomia Fire Code shall apply to matters affecting or 
relating to structures, processes and premises from the hazard of .fire and explosion arising from the storage, 
handling or use of structures, materials or devices; from conditions hazardous to life, property or public welfare in the 
occupancy of structures or premises; and from the construction, extension, repair, alteration or removal of fire 
suppression, automatic sprinkler systems and alarm systems or fire hazards in the structure or on the premises from 
occupancy or operation. 
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101.4.6 Energy. The provisions of the .'Rteff-latienatCalifomia Energy Conser1ation Code, Title 24, Part 6 shall apply 
to all matters governing the design and construction of buildings for energy efficiency. 

101.4.7 Existing buildings. The provisions of the lntemationalCaHfomia Existing Building Code shall apply to 
matters governing the repair, alteration, change of occupancy, addition to and relocation of existing buildings. 

102.6 Existing structures. The legal occupancy of any structure existing on the date of adoption of this code shall 
be permitted to continue without change, except as otherwise specifically provided in this code, the 
lntemationalCa/ifomia Existing Building Code, the International Property Maintenance Code or the 
lntemationalCa/ifomia Fire Code. 

102.6.1 Buildings not previously occupied. A building or portion of a building that has' not been previously 
occupied or used for its intended purpose in accordance with the laws in existence at the time of its completion shall 
comply with the provisions of the .'Rteff-latiena!Califomia Building Code or .'nteff-latieRa.'Califomia Residential Code, as 
applicable, for new construction ·or with any current permit for such occupancy. 

102.6.2 Buildings previously occupied. The legal occupancy of any building existing on the date of adoption of this 
code shall be permitted to continue without change, except as otherwise specifically provided in this code, the 
!Rteff-lationa.'Cafifomia Fire Code or International Property Maintenance Code, or as is deemed necessary by the 
building official for the general safety and welfare of the occupants and the public. 

116.5 Restoration. Whe~e the structure or equipment determined to be unsafe by the building official is restored to a 
safe condition, to the extent that repairs, alterations or additions are made or a change of occupancy occurs during 
the restoration of the structure, such repairs, alterations, additions and change of occupancy shall comply with the 
requirements of Section 105.2.2 and the lntemationalCa/ifomia Existing Building Code. 

CHAPTER2 
DEFINITIONS 

201.3 Terms defined in other codes. Where terms are not defined in this code and are defined in the 
!Rteff-lat.ieRa!Califomia Energy ConseFVation Code, International Fuel Gas Code, !ntemationa/Califomia Fire Code, 
.'RteRwtfona!Califomia Mechanical Code or !ntemationa!Califomia Plumbing Code, such terms shall have the 
meanings ascribed to them as in those codes. 

201.4 Terms not defined. Where terms are not defined through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context implies. · 

For applications listed in Section 1. 11 regulated by the Office of the State Fire Marshal, where terms are not defined 
through the methods authorized by this section, such terms shall have ordinarily accepted meanings such as the 
context implies. Webster's Third New lntemationa/ Dictionary of the English Language, Unabridged, shall be 
considered as providing ordinarily accepted meanings. · 

AGED HOME OR INSTITUTION. A facility used for the housing of persons 65 years of age or older in need of care 
and supervision. (See definition of "care and supervision'? 

BEDRIDDEN PERSON. A person, requiring assistance in fuming and repositioning in bed, or being unable to 
independently transfer to and from bed, except in facilities with appropriate and sufficient care staff, mechanical 
devices if necessary, and safety precautions as determined in Title 22 regulations, by the Director of Social Services 
or his or her designated representative. Persons who are unable to independently transfer to and from bed, but who 
do not need assistance to tum or reposition in bed, shall be considered nonambulatory. 

The Director of Social Services or his or her designated representative shall make the determination of the bedridden 
status of persons with developmental disabilities, in consultation with the Director of Developmental Services or his or 
her designated representative. 

The Director of Social Services or his or her designated representative shall make the determination of the bedridden 
status of all other persons with disabilities who are not developmentally disabled. 
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BUILDING. Any structure used or intended for supporting or sheltering any use or occupancy. 

Note: Building shall have the same meaning as defined in Health and Safety Code Section 17920 and 18908 for the 
applications specified in Section 1.11. 

CARE AND SUPERVISION. Any one or more of the following activities provided by a person or facility to meet the 
needs of the clients: 
Assistance in dressing, grooming, bathing and other personal hygiene. 
Assistance with taking medication. 
Central storing and/or distribution of medications. 
Arrangement of and assistance with medical and dental care. 
Maintenance of house' rules for the protection of clients. 
SupeNision of client schedules and activities. 
Maintenance and/or supeNision of client cash resources or property. 
Monitoring food intake or special diets. · . 
Providing basic seNices required by applicable Jaw and regulation to be provided by the licensee in order to obtain 
and maintain a community-care facility license. 

CATASTROPHICALLY INJURED. As tenned, means a person whose origin of disability was acquired through 
trauma or nondegenerative neurologic illness, for whom it has been determined by the Department of Health SeNices 
Certification and Licensing that active rehabiiitation would be beneficial. 

CELL (Gra1:1p I 3 oss1:1pansyDetention or correctional facility) A room within a housing unit in a detention or 
correctional facility used to confine inmates or prisoners. [SFM]. A sleeping or housing unit in a detention or 
correctional facility for the confinement of not more than two inmates or prisoners. 

CELL COMPLEX. A cluster or group of cells or donnitories in a jail, prison or other detention facility, together with 
rooms used for accessory purposes, all of which open into the cell complex, and are used for functions such as 
dining, counseling, exercise, classrooms, sick calf, visiting, storage, staff offices, control rooms or similar functions, 
and interconnecting corridors all within the cell complex. 

CELL TIERS. Cells, dormitories and accessory spaces. Cell tiers are located one level above the other, and do not 
exceed two levels per floor. A cell tier shall not be considered a story or mezzanine. 

CENTRAL CONTROL BUILDING. A secure building within a prison where the fire and life safety systems, 
communication systems, security systems and exterior lighting systems are monitored and where security operations 
necessitate the remote locking of required means of egress or at the door with a key to maintain a high security area. 

CHARTER SCHOOL A Charter School is a public school providing instruction from kindergarten through 12th grade, 
established pursuant to EdUCf.!tion Code, Title 2, Division 4, Part 26.8, section 47600, et seq. 

CHILD CARE CENTER. Any facility of any capacity other than a large or small family day-care home as defined in 
these regulations in which Jess than 24-hour-per-day nonmedical supervision is provided for children in a group 
setting. 

CHILD OR CHILDREN. A person or persons under the age of 18 years. 

· CHRONICALLY ILL. See "Tenninally ill." 

CLIMATE ZONE. A geographical region that has been assigned climatic criteria as specified in Chapters 3CE and 
3RE of the lnternationalCa/ifomia Energy Conser\'ation Code. 

CLINIC, OUTPATIENT. Buildings or portions thereof used to provide medical care on less than a 24-hour basis to 
persons who are not classified as nonambulatory or bedridden or rendered incapable of self-preservation by the 
services provided. 

COMMUNITY CARE FACILITY. Community care facility means any facility, place, or building that is maintained and 
operated to provide nonmedical residential care, day treatment, adult day care, or foster family agency services for 
children, adults, or children and adults, including, but not limited to, the physically handicapped, mentally impaired, 
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incompetent persons, and abused or neglectecf children, and includes the following as defined in Health and Safety 
Code Section 1502: 

1. Residential facility 
2. Adult day program 
3. Therapeutic day services facility 
4. Foster family agency 
5. Foster family home 
6. ·Small family home 
7. Social rehabilitation facility 
8. Community treatment facility 
9. Fu/I-service adoption agency 
10. Noncustodial adoption agency 
11. Transitional shelter care facility 
12. Transitional housing placement facility 

CONGReGATe blVING FAClblTleS. A lmilding or part thereof that contains sleeping 1:1nits where residents share 
bathreom or kitchen facilities. 

CON GREGA TE RESIDENCE. Any building or portion thereof that contains facilities for Jiving, sleeping and 
sanitation, as required by this code, and may include facilities for eating and cooking, for occupancy by other than a 
family. A congregate residence may be a shelter, convent, monastery, dormitory, fraternity or sorority house, but does 
not include jails, hospitals, nursing homes, hotels or lodging houses. 

CONTROL AREA. Spaces within a building where quantities of hazardous materials not exceeding the maximum 
allowable quantities per control area are stored, dispensed, used or handled. See the definition of "Outdoor control 
area" in the lnternationalCa/ifomia Fire Code. 

COURTROOM DOCK. Courtroom Dock shall mean an area within a courtroom where persons may be restrained 
and are awaiting court proceedings. 

COURTHOUSE HOLDING FACILITY [SFM]. Courthouse Holding Facility shall mean a room, cell, cell complex or 
building for the confinement of persons for the purpose of a court appearance for a period not to exceed 12 hours. 

DAY BOX. A portable magazine designed to hold explosive materials constructed in accordance with the 
requirements for a Type 3 magazine as defined and classified in Chapter 56 of the lnternationalCalifomia Fire Code. 

DAY-CARE. For the purposes of these regulations, means the care of persons during any period of a 24-hour day 
where permanent sleeping accommodations are not provided. 

Note: "Daycare" shall not be construed to preclude the use of cots or mats for napping purposes, provided all 
employees, attendants and staff personnel are awake and on duty in the area where napping occurs. 

DAY-CARE HOME, FAMILY. A .home that regularly provides care, protection and supervision for 14 or fewer 
children, in the providers own home, for periods of less than 24 hours per day, while the parents or guardians are 
away, and is either a large family day-care home or a small family day--care home. 

DAY-CARE HOME, LARGE FAMILY. A providers own home which is licensed to provide day care for periods less 
than 24 hours per day for nine to 14 persons, including children under the age of 10 years who reside at the home. 

DAY-CARE HOME, SMALL FAMILY. A home which provides family day-care to eight or fewer children, including 
children under the age of 1 O years who reside at the home, in the provider's own home, for periods of less than 24 
hours per day. Small family day-care homes are exempted from state fire and life safety regulations other than those 
state and local standards applicable to Group R-3 occupancies. (See Health and Safety Code, Section 13143 (b).) 

DAY ROOM. A room which is adjacent to a cell, or cell tier, or dormitory and which is used as a dining, exercise or 
other activity room for inmates. 
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DETENTION ELEVATOR (SFMJ. Detention Elevator shall mean an elevator which moves in-custody individuals 
within a secure and restrained environment. 

DETENTION TREATMENT ROOM. [SFMJ. Detention Treatment Room shall mean a lockable room or rooms within 
Group 1-3 occupancies used for recreational therapy, group rooms, interdisciplinary treatment team rooms, and 
interview rooms not classified solely as an Group 1-2 occupancy 

DETOXIFICATION FACILITIES. Facilities that provide treatment for substance abuse serving care recipients who 
are incapable of self-preservation or classified as non-ambulatory or bedridden or who are harmful to themselves or 

·others. 

DORMITORY. A space in a building where group sleeping accommodations are provided in one room, or in a series 
of closely associated rooms, for persons not members of the same family group, under joint occupancy and single 
management, as in college dormitories or fraternity houses. 
[SFMJ For Group 1-3 occupancies "Dormitory" is an area occupied by no less than three inmates. 

[Editorial Note: Definition relocated from 2013 CBC 406.9.1] 
ELECTRIC VEHICLE. See Seat.ion 406.7. An automotive-type vehicle for highway use, such as passenger 
automobiles, buses, trucks, vans and the like; primarily powered by an electric motor that draws current from a 
rechargeable storage battery, fuel cell, photovoltaic array or other source of electric current. For the purpose of this 
chapter, electric motorcycles and similar type vehicles and off-road self-propelled electric vehicles such as industrial 
trucks, hoists, lifts, transports, golf carts, airline ground support equipment, tractors, boats and the like, are not 
included. 

ENFORCING AGENCY. Enforcing Agency is the designated department or agency as specified by statute or 
regulation. 

FIRE APPLIANCE. [SFMJ The apparatus or equipment provided or installed for use in the event of an emergency. 

FIRE-SMOKE BARRIER. [SFMJ A fire-resistance-rated wall assembly of materials designed to restrict. the spread of 
fire in which continuity is maintained in accordance with Section 707 and that is designed and constructed to restrict 
the movement of smoke in accordance with Section 710. 

FIRE-RETARDANT TREATED WOOD. [SFMJ See Section 2303.2. 

FOSTER CARE FACILITIES. Facilities that pro'lide oare to more than five children, 2% years of age or less. See 
Foster family home. 

FOSTER FAMILY HOME. Foster family home means any residential facility providing 24-hour care for six or fewer 
foster children that is owned, leased, or rented and is the residence of the foster parent or parents, including their 
family, in whose care the foster children have been placed. The placement may be by a public or private child 
placement agency or by a court order, or by voluntary placement by a parent, parents, or guardian. It also means a 
foster family home described in Section 1505.2. 

FULL-TIME CARE. Shall mean the establishment and routine care of persons on an hourly, daily, weekly, monthly, 
yearly or permanent basis, whether for 24-hours per day or Jess, and where sleeping accommodations are provided. 

GROUP HOME. l\ facility for social rehabilitation, substance abuse er mental health problems that contains a group 
housing arrangement that pF0\1ides custodial oare but does net provide acute care. Group Home means a facility 
which provides 24-hour care and supervision to children, provides services specified in this chapter to a specific client 
group, and maintains a structured environment, with such services provided at least in part by staff employed by the 
licensee. The care and supervision provided by a group home shall be nonmedical except as permitted by Welfare 
and Institutions Code Section 17736(b). Since small family and foster family homes, by definition, care for six or fewer 
children only, any facility providing 24-hour care for seven or more children must be licensed as a group home. 

HAZARDOUS MATERIALS. Those chemicals or substances that are physical hazards or health hazards as 
classified in Section 307 and the lnternationalCa/ifomia Fire Code, whether the materials are in usable or waste 
condition. 
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HAZARDOUS SUBSTANCE. [SFM] Hazardous Substance is a substance which, by reason of being explosive, 
flammable, toxic, poisonous, corrosive, oxidizing, irritant or otherwise harmful, is likely to cause injury, 

HIGH-RISE BUILDING. A building with an occupied floor located more than 75 feet (22 !l60 mrn) above the lowest 
level of fire de13artffient vehicle assess.In other than Group 1-2 occupancies "high-rise buildings" as used in this code: 

Existing high-rise structure. A high-rise structure, the construction of which is commenced or completed prior to 
July 1, 1974. 

High-rise structure. Every building of any type of construction or occupancy having floors used for human 
occupancy located more than 75 feet above the lowest floor level havihg bui(ding access (see Section 403,:1.,2), 
except buildings used as hospitals as defined in Health and Safety Code Section 1250. 

New High-rise Building. A high-rise structure, the construction of which is commenced on or after July 1, 1974. For 
the purpose of this section, construction shall be deemed to have commenced when plans and specifications are 
more than 50 percent complete and have been presented to the local jurisdiction prior to July 1, 1974. Unless all 
provisions of this section have been met, the construction of such buildings shall commence on or before January 1, 

{.,' 1976. 

New high-rise structure. A high-rise structure, the construction of which is commenced on or after July 1, 197 4. 

HIGH-RISE BUILDING ACCESS. An exterior door opening conforming to all of the following: 

1. Suitable and available for fire department use. 
2. Located not more than 2 feet (610 mm) above the adjacent ground level. 
3. Leading to a space, room or area having foot traffic communication capabilities with the remainder of the building. 
4. Designed to permit penetration through the use of fire department forcible-entry tools and equipment unless other 
approved arrangements have been made with the fire authority having jurisdiction. 

HOLDING FACILITY. A detention or correctional facility or area where inmates, staff and public are not housed but 
are restrained. 

HOSPITALS AND PSYCHIATRIC HOSPITALS. Facilities that provide care or treatment for the medical, psychiatric, 
obstetrical, or surgical treatment of care recipients who are incapable of self-preservation or classified as 
nonambulatory or bedridden. · 

HOUSING UNIT. A dormitory or a gro1:1p of sells with a soffimon Elayroom in Grou13 I a. An area intended to lodge 
inmates on a 24-hour basis where accommodations are provided for sleeping. 

INFANT. For the purpose of these regulations, shall mean any child who because of age only, is unable to walk and 
requires the aid of another person to evacuate the building. In no case shall the term ''infant" mean a child 2 years of 
age or older. 

LABORATORY. [SFM] A room, building or area where the use and storage of hazardous materials are utilized for 
testing, analysis, instruction, research or developmental activities. 

LAB ORA TORY SUITE. [SFM] A laboratory suite is a space within a building or structure, which may include multiple 
laboratories, offices, storage, equipment rooms or similar support functions, where the aggregate quantities of 
hazardous materials stored and used do not exceed the quantities set forth in Table 443. 7.3.1453. 7.3.1. 

LIQUID TIGHT FLOOR. [SFMJ A nonpermeable banter capable of containing hazardous material liquids without 
degradation. 

LISTED. Equipment, materials, products or services included in a list published by an organization acceptable to the 
building official and concerned with evaluation of products or services that maintains periodic inspection of production 
of listed equipment or materials or periodic evaluation of services and whose listing states either that the equipment, 
material, product or service meets identified standards or has been tested and found suitable for a specified purpose. 
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For applications listed in Section 1.11 regulated by the Office of the State Fire Marshal, "listed" shall also mean 
equipment or materials accepted by the state fire marshal as conforming to the provisions of the State Fire Marshal's 
regulations and which are included in a list published by the State Fire Marshal. 

LOBBY. [SFM] Ari area not defined as a waiting room at the entrance of a building through which persons must 
pass. /.! 

MOTION PICTURE AND TELEVISION PRODUCTION STUDIO SOUND STAGES, APPROVED PRODUCTION 
FACILITIES AND PRODUCTION LOCATIONS. See Chapter46, California Fire Code. 

NONAMBULA TORY PERSONS. Persons unable to leave a building unassisted under emergency conditions. It 
includes, but is not limited to, persons who depend on mechanical aids such as crutches, walkers and wheelchairs 
and any person who is unable to physically and mentally respond to a sensory signal approved by the state fire 
marshal or an oral instruction relating to fire danger. 

The determination of ambulatory or nonambulatory status of persons with developmental disabilities shall be made .by 
the Director of Social Services or his or her designated representative, in consultation with the director of 
Developmental Services or his or her designated representative. The determination of ·ambulatory or nonambulatory 
status of all other disabled persons placed after January 1, 1984, who are not developmentally disabled shall be 
made by the Director of Social Services or his or her designated representative. 

NONCOMBUSTIBLE. [SFM] Noncombustible as applied to building construction material means a material which, in 
the form in which it is used, is either one of the following: 
1. Material of which no part will ignite and bum when subjected to fire. Any material passing ASTM E 136 shall be 
considered noncombustible. 
2. Material having a structural base of noncombustible material as defined in Item 1 above, with a surfacing material 
not over 118 inch (3.2 mm) thick which has a flame-spread index of 50 or Jess. 

"Noncombustible" does not apply to surface finish materials. Material required to be noncombustible for reduced 
clearances to flues, heating appliances or other sources of high temperature shall refer to material conforming to Item 
1. No material shall be classed as noncombustible which is subject to increase in combustibility or flame-spread 
index, beyond the limits herein established, through the effects of age, moisture or other atmospheric condition. 

NURSING HOMES. Facilities that provide care, including both intermediate care facilities and skilled nursing facilities 
where any of the persons are incapable of self-preservation or classified as nonambulatory or bedridden. 

ORGANIZED CAMPS. See Section 44()450. 

PERMANENT PORTABLE BUILDING. [SFM] A portable building that is used to serve or house students and is 
certified as a permanent building on a new public school campus by the public school administration shall comply 
with the requirements of new campus buildings. 

PERSONAL CARE SERVICE. The saro of persons who do not require medisal sare. Personal care involves 
responsibility for the safetJ' of the persons while inside the euildin§. 

PHYSIOLOGICAL WARNING THRESHOLD LEVEL. A concentration of air-borne contaminants, normally expressed 
in parts per million (ppm) or milligrams per cubic meter (mg/m3), that represents the concentration at which persons 
can sense the presence of the contaminant due to odor, irritation or other quick-acting physiological response. When 
used in conjunction with the permissible exposure limit (PEL) the physiological warning threshold. levels are those 
consistent with the classification system used to establish the PEL. See the definition of "Permissible exposure limit 
(PEL)" in the lntemationa!Califomia Fire Code. 

PROTECTIVE SOCIAL CARE FACILITY. [SFM] A facility housing persons, who are referred, placed or caused to be 
placed in the facility, by any governmental agency and for whom the services, or a portion thereof, are paid for by any 
governmental agency. These occupancies shall include, but are not limited to, those commonly referred to as 
"assisted living facilities," "social rehabilitation · facilities," "certified family care homes," "out-of-home placement 
facilities," and "halfway houses." 
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RELOCATABLE BUILDING (PUBLIC SCHOQL), is any building with an integral floor structure which is capable of 
being readily moved. (See Education Code Section 17350.) Relocatable buildings that are to be placed on 
substandard foundations not complying with the requirements of Part 2, Title 24, C. C.R., require a statement from the 
school district stating that the durability requirements for those foundations may be waived and acknowledging the 
temporary nature of the foundations. 

RESIDENTIAL CARE FACILITY FOR THE CHRONICALLY ILL (RCFICI). As termed, means a housing 
arrangement with a maximum capacity of 25 residents that provides a range of services to residents who have 
chronic, life-threatening illnesses. 

RESIDENTIAL CARE FACILITY FOR THE ELDERLY (RCFE). As defined in Health and Safety Code Section 
1569.2, shall mean a facility with a housing arrangement chosen voluntarily by persons 60 years of age or over, or , 

. their authorized representative, where varying levels and intensities of care and supervision, protective supervision or 
personal care are provided, based on their varying needs, as determined in order to be admitted and to remain in the 
facility. Persons under 60 years of age with compatible needs, as determined by the Department of Social Services in 
regulations, may be allowed to be admitted or retained in a residential-care facility for the elderly. 

~-, Pursuant to Health and Safety Code Section 13133, regulations of the s(ate fire marshal pertaining to Group R, 
1; Division 2 Occupancies classified as residential facilities (RF) and residential- care facilities for the elderly (RCFE) 

shall apply uniformly throughout the state and no city, county, city and county, including a charter city or charter 
county, or fire protection district shall adopt or enforce any ordinance or local role or regulation relating to fire and· 
panic safety which is in consistent with these regulations. A city, county, city and county, including a charter city or 
charter county may pursuant to Health and Safety Code Section 13143.5, or a fire protection district may pursuant to 
Health and Safety Code Section 13869. 7, adopt standards more stringent than those ad.opted by the state fire 
marshal that are reasonably necessary to accommodate local climate, geological, or topographical conditions relating 
to roof coverings for residential-care facilities for the elderly. 

RESIDENTIAL FACILITY (RF). As defined in Section 1502 of the Health and Safety Code, shall mean any family 
home, group care facility or similar facility determined by the director of Social Services, for 24-hour nonmedicaf care 
of persons in need of personal services, supervision, or assistance essential for sustaining the activities of daily living 
or for the protection of the individual. Such facilities include small family homes and social rehabilitation facilities. 

Pursuant to Health and Safety Code Section 13133, regulations of the state fire marshal pertaining to Group R 
Occupancies classified as residential facilities (RF) and residential-care facilities for the elderly (RCFE) shall apply 
uniformly throughout the state and no city, county, city and county, including a charter city or charter county, or fire 
protection district shall adopt or enforce any ordinance or local role or regulation relating to fire and panic safety 
which is in consistent with these regulations. A city, county, city and county, including a charter city or charter county 
may pursuant to Health and Safety Code Section 13143.5, or a fire protection district may pursuant to Health and 
Safety Code Section 13869. 7, adopt standards more stringent than those adopted by the state fire marshal that are 
reasonably necessary to accommodate focal climate, geological, or topographical conditions relating to roof coverings 
for residential-care facilities for the elderly. 

RESTRAINT. [SFM] shall mean the physical retention of a person within a room, cell or cell block, holding cells, 
temporary holding cell, rooms or area, holding facility, secure interview rooms, courthouse holding facilities, 
courtroom docks, or similar buildings or portions thereof by any·means, or within the exterior walls of a building by 
means of Jocked doors inoperable by the person restrained. Restraint shall also mean the physical binding, strapping 
or similar restriction of any person in a chair, walker, bed or other contrivance for the purpose of deliberately 
restricting the free movement of ambulatory persons. 

Restraint shall not be construed to include nonambulatory persons nor shall it include the use of bandage material, 
strip sheeting or other fabrics or materials (soft ties) used to restrain persons in hospital-type beds or wheelchairs to 
prevent injury, provided an approved method of quick release is maintained. 

Facilities employing the use of soft ties, however, shall be classified as a building used to house nonambulatory 
persons. Restraint shall not be praqticed in licensed facilities classified as Group R-2. 1, R-3.1 and R-4 occupancies 
unless constructed as a Group f-3 occupancy. For Group 1-3 Occupancies see Section 408.1.1. 

SECURE INTERVIEW ROOMS: A lockable room used to hold and interview detainees for further processing. 
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SMALL MANAGEMENT YARD. An exterior ex_ercise yard within a Group 1-3 prison used for inmate exercise for a 
maximum of2 hours per day, constructed inaccordance with Section 408.1.2.3. 

STA TE-OWNED/LEASED BUILDING. [SFM] State-Owned/Leased Building is a building or portion of a building thaf 
is owned, leased or rented by the state. State-leased buildings shall include all required exits to a public way serving, 
such leased area or space. Portions of state- leased buildings that are not leased or rented by the state shall not be 
included within the scope of this section unless such portions present an exposure hazard to the state-leased area or 
space. 

TEMPORARY HOLDING CELL, ROOM or AREA. [CSA and SFM] Temporary Holding cell, room or area shall 
mean a room for temporary holding of inmates, detainees, or in-custody individuals for less than 24 hours. 

TEMPORARY HOLDING FACILITY [SFM] A building or portion of a building, operated by law enforcement 
personnel, with one or more temporary holding cells or rooms. 

TENABLE ENVIRONMENT [SFM] Tenable environment shall mean an environment in which the products of 
combustion, toxic gases, smoke and heat are limited or otherwise restricted to maintain the impact on occupants to a 
level that is not life threatening. 

TERM/NALLY ILL. As termed for an individual, means the individual has a life expectancy of six months or Jess as 
stated in writing by his or her attending physician and surgeon. 

WAITING ROOM. [SFM] Waiting room is a room or area normally provided with seating and used for persons 
waiting. 

WINERY CAVES. See Section 436446. 

CHAPTER3 
USE AND OCCUPANCY CLASSIFICATIONS 

302.1 General. Structures or portions of structures shall be classified with respect to occupancy in one or more of the 
groups listed in this section. A room or space that is intended to be occupied at different times for different purposes 
shall comply with all of the requirements that are applicable to each of the purposes for which the room or space will 
be occupied. Structures with multiple occupancies or uses shall comply with Section 508. Where a structure is 
proposed for a purpose that is not specifically provided for in this code, such structure shall be classified in the group 
that the occupancy most nearly resembles, ~ccording to the fire safety and relative hazard involved. 

1. Assembly (see Section 303): Groups A-1, A-2, A-3, A-4 and A-5. 
2. Business (see Section 304): Group B. 
3. Educational (see Section 305): Group E. 
4. Factory and Industrial (see Section 306): Groups F-1 and F-2. 
5. High Hazard (see Section 307): Groups H-1, H-2, H-3, H-4 and H-5. 
6. Institutional (see Section 308): Groups l-1, 1-2, 1-2.1, 1-3 and 1-4. 
7. Laboratory (see Section 202): Group B, unless classified as Group L (see Section 443453) or Group H (see 
Section 307). 
8. Mercantile (see Section 309): Group M. 
9. [SFM] Organized Camps (see Section 44Q450): Group C. 
10. [SFM] Research Laboratories (see Section-443453): Group L 
11. Residential (see Section 310): Groups R-1, R-2, R-2.1, R-3, R-3.1 and R-4. 
12. Storage (see Section 311): Groups S-1 and S-2. 
13. Utility and.Miscellaneous (see Section 312): Group U. 

[SFM] Existing buildings housing existing protective social care homes or facilities established prior to 1972 "(see 
Seetion 3413Califomia Fire Code Chapter 11 and California Existing Building Code). 

303.1 Assembly Group A. Assembly Group A occupancy includes, among others, the use of a building or structure, 
or a portion thereof, for the gathering of persons for purposes such as civic, social or religious functions; recreation, 
food or drink consumption or awaiting transportation or motion picture and television production studio sound stages, 
approved production facilities and production locations._Any building or structure or portion thereof used or intended 
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to be used for the showing of motion pictures when an admission fee is charged and when such building or structure 
is open to the public and has a capacity of 10 or more persons. 

303.2 Assembly Group A-1. Group A-1 occupancy includes assembly uses, usually with fixed seating, intended for 
the production and viewing of the performing arts or motion pictures including, but not limited to: 

Motion picture and television production studio sound stages, approved production facilities and production locations. 
(with live audiences). 
Motion picture theaters 
Symphony and concert halls 
Television and radio studios admitting an audience 
Theaters 

303.7 Fixed guideway transit systems. [SFMJ Fixed guideway transit system buildings shall conform to the 
requirements of this code for their occupancy classification in addition to the provisions set forth in Section 433443. 

303.8 Subterranean spaces for winery facilities in natural or manmade caves. [SFM] For fire and life safety 
requirements, see Section-436446. 

305.1 Educational Group E. Educational Group E occupancy includes, among others, the use of a building or 
structure, or a portion thereof, by~ more than six persons at any one time for educational purposes through the 
12th grade. 

Exception: [SFM] A residence used as a home school for the children who normally reside at the residence. Such 
residences shall remain classified as Group R-2, or Group R-3 occupancies. 

305.2 Group E, day care facilities. This group includes buildings and structures or portions thereof occupied by 
more than fi¥e-six children older than 2-%- years of age and older who receive educational, supervision or personal 
care services for fewer than 24 hours per day. 

Exception: [SFM] A Day-care facility not otherwise classified as an R-3 occupancy, where occupants are not 
capable of responding to an emergency situation without physical assistance from the staff shall be classified as 
Group 1-4. 

305.2.2 Five or fe>Ner shildren. A facility hai;ing five or fewer children receiving st:JGh Elay care shall be classified as 
part of the primary occupancy. 

305~2.3 Rve er fe>.-..er shildren in a m. .. relling 1:1nit A facilit}' such as the abo'.'e within a dwelling unit and ha•;ing five 
or fewer children recei•,•ing s1:1sh day care st:iall be classified as a Grotip R 3 occupancy or shall comply with the 
IRtemationa! Rf3sk/eRtia.1 Gf)de. 

306.2 Moderate-hazard factory industrial, Group F-1. Factory industrial uses that are not classified as Factory 
Industrial F-2 Low Hazard shall be classified as F-1 Moderate Hazard and shall include, but not be limited to, the 
following: 

Aircraft (manufacturing, not to include repair) 
Appliances 
Athletic equipment . 
Automobiles and other motor vehicles 
Bakeries 
Beverages: over 16-percent alcohol content 
Bicycles 
Boats 
Brooms or brushes 
Business machines 
Cameras and photo equipment 
Canvas or similar fabric 
Carpets and rugs (includes cleaning) 
Clothing 
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Construction and agricultural machinery 
Disinfectants 
Dry cleaning and dyeing 
Electric generation plants 
Electronics 
Engines (including rebuilding) 
Food processing establishments and commercial kitchens not associated with restaurants, cafeterias and similar 
dining facilities more than 2,500 square feet (232 m2) in area. 
Furniture 
Hemp products 
Jute products 
Laundries 
Leather products 
Machinery 
Metals 
Millwork (sash and door) 
[SFM] Motion picture and television production studio Sound Stages, Approved Production Facilities and production 
locations (without live audiences) 
Motion pictures and television filming (without spectators) 
Musical instruments 
Optical goods 
Paper mills or products 
Photographic film 
Plastic products 
Printing or publishing 
Recreational vehicles 
Refuse incineration 
Shoes 
Soaps and detergents 
Textiles 
Tobacco 
Trailers 
Upholstering 
Wood; distillation 
Woodworking (cabinet) 

[Editorial Note: 2013 CBC Section 307.1 was split into two Sections (307.1 and 307.1.1).] 
307.1 High-hazard Group H. High-hazard Group H occupancy includes, among others, the use of a building or 
structure, or a portion thereof, that involves the manufacturing, processing, generation or storage of materials that 
constitute a physical or health hazard in quantities in excess of those allowed in control areas complying with Section 
414, based on the maximum allowable quantity limits for control areas set forth in Tables 307.1(1) and 307.1(2). 
Hazardous occupancies are classified in Groups H-1, H-2, H-3, H-4 and H-5 and shall be in accordance with this 
section, the requirements of Section 415 and the lntemationalCalifomia Fire Code. Hazardous materials stored, or 
used on top of roofs or canopies, shall be classified as outdoor storage or use and shall comply with the 
lntemationa/Cafifomia Fire Code. 

Table 307.1(2) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIAL POSING A HEAL TH 

HAZARD 
[Table not shown for clarity] 

For SI: 1 cubic foot= 0.028 m3, 1 pound= 0.454 kg, 1 gallon= 3.785 L. 
a. For use of control areas, see Section 414.2. 
b. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 
c. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs or consumer products, and 
cosmetics containing not more than 50 percent by volume of water-miscible liquids and with the remainder of the 
solutions not being flammable, shall not be limited, provided that such materials are packaged in individual containers 
not exceeding 1.3 gallons. 
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d. [SFM] In other than Group L occupancies, ~maximum allowable quantities shall be increased 100 percent in 
buildings equipped throughout with an approved automatic sprinkler system in accordance with Section 903.3.1.1. 
Where Note e also applies, the increase for both notes shall be applied accumulatively. 
e. Maximum allowable quantities shall be increased 100 percent where stored in approved storage cabinets, gas 
cabinets or exhausted enclosures as specified in the lntemationalCalifomia Fire Code. Where Noted also applies, 
the increase for both notes shall be applied accumulatively. 
f. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with 
Section 414.2.5, see Tables 414.2.5(1) and 414.2.5(2). 
g. Allowed only where stored in approved exhausted gas cabinets or exhausted enclosures as specified in the 
lntemationalCalifomia Fire Code. 
h. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 
i. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 5003.1.2 of the 
lntemationalCa/ifomia Fire Code. 

307 .1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in 
one or more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it 
most nearly resembles. 

1. Buildings and structures occupied for the application of flammable finishes; provided that such buildings or areas 
conform to the requirements of Section 416 and the lntomationafCa/ifomia Fire Code. 
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies 
conforming to the lntomationa!Califomia Fire Code. 
3. Closed piping system containing flammable or combustible liquids 01:.gases utilized for the operation of machinery 
or equipment. . 
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in 
closed systems employing equipment listed by an approved testing agency, provided that this occupancy is 
separated from all other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1-
hour horizontal assemblies constructed in accordance with Section 711, or both. 
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C). 
6. Liquor stores and distributors without bulk storage. 
7. Refrigeration systems. 
8. The storage or utilization of materials for agricultural purposes on the premises. 
9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication 
facilities, provided that the batteries are provided with safety venting caps and ventilation is provided in accordance 
with the fntemationa!Ca/ifomia Mechanical Code. · 
10. Corrosive personal or household products in their original packaging used in retail display. 
11. Commonly used corrosive building materials. 
12. Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such 
buildings conform to the requirements of the IRtemationalCa/ifomia Fire Code. 
13. Display and storage qf nonflammable solid and nonflammable or noncombustible liquid hazardous materials in 
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying 
with Section 414.2.5. 
14. The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special 
industrial explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and 
requirements prescribed in the .'ntemationa!Califomia Fire Code. 
4415. [SFM] Group L occupancies as defined in section44&4453.1. 

~307.1.2 Hazardous materials. Hazardous materials in any quantity shall conform to the requirements of this 
code, including Section 414, and the !ntemationa.'Califomia Fire Code. 

308.1 Institutional Group I. Institutional Group I occupancy includes, among others, the use of a building or 
structure, or a portion thereof, in which care or supervision is provided to persons who are or are not capable of self
preservation without physical assistance or in which persons are detained for penal or correctional purposes or in 
which the liberty of the occupants is restricted. Institutional occupancies shall be classified as Group 1-1, 1-2, 1-2.1, I -3 
or 1-4. Restraint shall not be pennitted in any building except in Group 1-3 occupancies constructed for such use, see 
Section 408.1.2. 

Where occupancies house both ambulatory and nonambu/atory persons, the more restrictive requirements shall 
apply. 
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308.3 Institutional Group 1-1. Not used. (See Group R-2.1Section310.1) 
Institutional Group I 1 ossupanoy shall inslude buildings, stnmtl:JFes or portions th0f0of for more than 16 peFSons, 
E»Esluding staff, who reside on a 24 hour basis in a supervised en'lironment and reseive sustodial sare. Buildings of 
Group l 1 shall be slassified as one of the ossupansy sonditions spesified in Sestion 30B.3.1 or 30B.3.2. This group 
shall inslude, but not be limited to, the follmving: 
Alsohol and drug senters 
Assisted li'ling fasilities 
Congregate sare fasilities 
Group homes 
HalP.'lay ho1:Jses 
Residential board and sare fasilities 
Sosial rehabilitation fasilities 

308.3.1 ConElition 1. This ocsupanoy condition shall inslude buildings in whish all peFSons reseiving cl:lstodial sare 
who, witho1:Jt any assistanse, are capable of responding to an emergensy situation to somplete building evasuation. 

308.3.2 Condition 2. This ossupansy sondition shall inslude buildings in which there are any persons receiving 
sustodial sare who require limited '"erbal or physisal assistance while responding to an emergenoy sitl:lation to 
somplete b1:Jilding e\•asuation. 

308.3.3 Six to 16 persons reseiving Gustodial Gare. A faGillty housing not fewer than six and not more than 16 
persons receiving sustodial sare shall be elassified as Group R 4. 

308.3.4 Fi'.10 or fe>..·.ier persoRs reseiving sustodial Gare. A faGility with five or fewer peFSons reeeiving custodial 
sare shall be classified as Group R 3 or shall comply with the JntematfoRal ResideRtia! Code provided an automatio 
8fJRRkler system is installed in assordanoe with Sestion 903.3.1.3 or Sestion P2904 of the JnternationaJ Residential 
-Gefle.: 

308.4 Institutional Group 1-2. Institutional Group 1-2 occupancy shall include buildings and structures used for 
medical care on a 24-hour basis for more than five persons who are incapable of self-preservation or classified as 
nonambulatory or bedridden. This group shall include, but not be limited to, the following: 

Foster care facilities 
Detoxification facilities 
Hospitals 
Nursing homes 
Psychiatric hospitals 

308.4.2 Five or fewer persons reGeMng medioal oare. A facility with five or fewer peFSons receiving· medisal sare 
shall be elassified as Group R 3 or shall oornply with the International Residential Code pro·«ided an automatis 
sprinkler system is installed in assordanse w~th Sestion 903.:U .3 or Sestion P2904 of the International Residential 
Gode. 

308.4.2 Institutional Group 1-2.1 Ambulatory health care facility. A healthcare facility that receives persons for 
outpatient medical care that may render the patient incapable of unassisted self-preservation and where each tenant 
space accommodates more than five such patients. 

308.5 Institutional Group 1-3. Institutional Group 1-3 occupancy shaU include buildings or porlions of buildings and 
structures that are inhabited by one or more than five persons who are under restraint or security. A Group 1-3 facility 
is occupied by persons who are generally incapable of self-preservation due to security measures not under the 
occupants' control which includes persons restrained. This group shall include, but not be limited to, the following: 

Correctional Centers 
Courlhouse Holding Facility 
Detention centers 
Detention Treatment Room 
Jails 
Juvenile Halls 
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Prerelease Centers 
Prisons 
Reformatories 
Secure Interview Rooms 
Temporary Holding Facility 

Buildings of Group 1-3 shall be classified as one of the occupancy conditions specified in Sections 308.5.1 through 
~ 308.5.8 {see Section 408.1). 

308.5.6 Condition 6. This occupancy condition shall include buildings containing only one temporary holding facility 
with five or less persons under restraint or security where the building is protected throughout with a monitored 
automatic sprinkler system installed in accordance with Sectio.n 903.3.1.1 and where the temporary holding facility is 
protected throughout with an automatic fire alann system with notification appliances. A Condition 6 building shall be 
ia pennitted to be classified as a Group B occupancy. 

308.5. 7 Condition 7. This occupancy condition shall include buildings containing only one temporary holding facility 
with nine or Jess persons under restraint or security where limited to the first or second story, provided the building 

,,, complies with Section 408.1.2.6 .. A Condition 7 building shall be pennitted to be classified as a Group B occupancy. 

308.5.8 Condition 8. This occupancy condition shall include buildings containing not more than four secure interview 
rooms located within the same fire area where not more than .§ six occupants under restraint are located in the same 
fire area. A Condition 8 building shall be i8 pennitted to be classified as a. Group B occupancy, provided the 
requirements in Section 408. 1.2. 7 are met. 

308.6 Institutional Group 1-4, day care facilities. Institutional Group 1-4 occupancy shall include buildings and 
structures occupied by more than :fWesix persansclients of any age who receive custodial care for fewer than 24 
hours per day by persons other than parents or guardians, relatives by blood, marriage or adoption, and in a place 
other than the home of the f)0fSGffclients cared for. This group shall include, but not be limited to, the following: 

Adult day care 
Child day care 

308.6.1 Classification as Group E. A child day care facility that provides care for more than fi\tesix but not more 
than 100 children under 2% years eF-tess of age, where the rooms in which the children are cared for are located on a 
level of exit discharge serving such rooms and each of these child care rooms has an exit door directly to the exterior, 
shall be classified as Group E. · 

308. 6.1.1 Special provisions. See Section 442.1.4452. 1.4 for daycares located above or befow the first story. 

308.6.2 'J'.'ithiA a plaGe of religious 'Norship. Reams and spaoes within plaoes ef Feligieus warship pr:o11iding suoh 
oare during religieus funotiens shall be classified as part efthe primary eooupanoy. 

308.6.3 Five or fe•Ner persons reseMRg sare. A faoility havin§ fi11-0 or fev.rer persens reoei'.iing oustedial oare shall 
be olassified as part of the primal)' oooupanoy .. 

308.6.4 Fi•1e or feiNeF persoAs reseMAg Gare in a dv.ielliAg URil A faoility suoh as the above •nithin a dwelling unit 
and ha>.·ing fi'Je er fe1Ner persens reoeiving custodial oare shall be classified as a Group R 3 ocoupanoy or shall 
oemply with the lnternatieRal Residential Code. 

310.1 Residential Group R. Residential Group R includes, among others, the use of a building or structure, or a 
portion thereof, for sleeping purposes when not classified as an Institutional Group I or when not regulated by the 
lntemat!ona!Califomia Residential Code. 

310.2 Definitions. The following terms are defined in Chapter 2: 

AGED HOME OR INSTITUTION. 
BEDRIDDEN PERSON. 
BOARDING HOUSE .. 
CARE AND SUPERVISION. 
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CATASTROPH/CALL Y INJURED. 
CHILD-CARE CENTER. 
CHILD OR CHILDREN. 
CHRONICALLY ILL. 
CONGREGATE blVING FACILITleS. 
CONGREGATE LIVING HEAL TH FACILITY (CLHF). 
CONGREGATE RESIDENCE. 
DAYCARE. 
DAY-CARE HOME, FAMILY. 
DAY-CARE HOME; LARGE FAMILY. 
DAY-CARE HOME, SMALL FAMILY. 
DORMITORY. 
FULL-TIME CARE. 
GROUP HOME. 
GUEST ROOM. 
INFANT. 
LODGING HOUSE. 
MEA'TAL.L.Y RETARDED PERSONS, PROFOUMDL.Y OR SE'IEREL.Y. 
NONAMBULATORY PERSONS. 
PERSONAb CARE SERVICE. 
PERSONS WITH INTELLECTUAL DISABILITIES, PROFOUNDLY OR SEVERELY. 
RESIDENTIAL CARE FACILITY FOR THE CHRONICALLY ILL (RCF/CI). 
RESIDENT/AL CARE FACILITY FOR THE ELDERLY (RCFE). 
RESIDENTIAL FACILITY (RF). 
TERM/NALLY ILL. 
TRANSIENT. 

310.3 Residential Group R-1. Residential Group R-1 occupancies containing sleeping units where the occupants 
are primarily transient in nature, including: 

Boarding houses (transient) with more than 10 occupants 
Congregate living facilities Congregate residences (transient) with more than 10 occupants 
Hotels (transient} 
Motels (transient) 

310.4 Residential Group R-2. Residential Group R-2 occupancies containing sleeping units or more than· two 
dwelling units where the occupants are primarily permanent in nature, including: 

Apartment houses 
Boarding houses (nontransient) with more than 16 occupants 
Congregate living facilities Congregate residences (nontransient) with more than 16 occupants 
Convents 
Dormitories 
Fraternities and sororities 
Hotels (nontransient) 
Live/work units 
Monasteries 
Motels (nontransient) 
Vacation timeshare properties 

310.4.1 Residential Group R-2.1 Residential Group R-2.1 occupanciesThis ooor,/f}aRoy shall include buildings, 
stmctures or parts thereof housing clients, on a 24-hour basis, who because of age, mental disability or other 
reasons, live in a supervised residential environment that provides personal care services. 

This occupancy may contain more than six nonambulatory and/or bedridden clients. (See Section 426435 Special 
Provisions for Licensed 24-Hour Care Facilities in a Group R-2.1, R-3.1 or R-4 Occupancy). This group shall include, 
but not be limited to, the following: 

Assisted living facilities such as: 
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Residential care facilities, . 
Residential care facilities for the elderly (RCFE-s), 
Adult residential facilities, 
Congregate living health facilities, 
Group homes, 
Residential care facilities for the chronically ill, 
Congregate living health facilities for the tenninally ill. 

Social rehabilitation facilities such as: 
Halfway houses, 
Community correctional centers, 
Community correction reentry centers, 
Community treatment programs, 
Work furlough programs, 
Alcoholism or drog abuse recovery or treatment facilities. 

[Editorial Note: Order change to CA armaments.] 
310.5 Residential Group R-3, Residential Group R-3 occupancies where the occupants are primarily permanent in 
nature and not classified as Group R-1, R-2, R-2.1, R-3.1, R-4 or I, including: 

Buildings that do not contain more than two dwelling units. 
Boarding houses (nontransient) with 16 or fewer occupants 
Boarding houses (transient) with 10 or fewer occupants 
Congregate living facilitiesCongregate residences ((lontransient) with 16 or fewer occupants. 
Congregate living facilitiesCongregate- residences (transient) with 10 or fewer occupants. 
Lodging houses with five or fewer guest rooms 
Care facilities that i:irev-iEle accommoElations fer five or fe1110r i:iersons receiving care 
Adult care facilities that provide accommodations for six or fewer clients of any age for less than 24 hours. Licensing 
categories that may use this classification include, B/;Jf are Ret liFRif6d to: Adult Day Programs. 

Alcoholism or drug abuse recovery homes (ambulatory only) 

Child care facilities that provide accommodations for six or fewer clients of any age for less than 24 hours. Licensing 
categon·es that may use this classification include, but are not limited to: 
Day-Care Center for Mildly Ill Children, 
Infant Care Center, 
School Age Child Day-Care Center. 

Family Day-Care Homes that provide accommodations for 14 or fewer children, in the provider's own home for less 
than 24-hours. · 
Foster family homes (ambulatory only) 

Adult care and child care facilities that are within a single-family home are permitted to comply with the California 
Residential Code. 

310.5.1 Care facilities within a dv.-elling. Care facilities for fi•*'e or fe>Ner persons recei .. 1ing care that are within a 
single family Elwelling are per:mitted to comply with the International Residential Code pro'.'iEleEI an automatic sprinkler 
system is installeEI in accorElance with Section 903.3.1.3 or Section P2904 of the International Residential CoEle. 

310.5.1 Residential Group_R-3.1 This occupancy group may include facilities licensed by a governmental agency for 
a residentially based 24-hour care facility providing accommodations for six or fewer clients of any age. Clients may 
be classified as ambulatory, nonambulatory or bedridden. A Group R-3. 1 occupancy shall meet the requirements for 
construction as defined for Group R-3, except as otherwise provided for in Section 4-26435 Special Provisions For 
Licensed 24-Hour Care Facilities in a Group R-2.1, R-3.1 or R-4 Occupancy. This group may include: 

Adult residential facilities 
Congregate living health facilities 
Foster family homes 
Group homes 
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Intermediate care facilities for the developmentaf/y disabled habilitative 
Intermediate care facilities for the developmentally disabled nursing 
Nurseries for the full-time care of children under the age of six, but not including "infants" as defined in Section 310 
Residential care facilities for the elderly · 
Small family homes and residential care facilities for the chronically ill 

Exception: Group Homes licensed by the Department of Social Services which provide nonmedical board, room and 
care for six or fewer ambulatory children or children two years of age or younger, and which do not have any 
nonambulatory clients shall not be subject to regulations found in Section 429435. 

Pursuant to Health and Safety Code Section 13143 with respect to these exempted facilities, no city, county or public 
district shall adopt or enforce any requirement for the prevention of fire or for the protection of life and property 
against fire and panic unless the requirement would be applicable to a structure regardless of the special occupancy. 
Nothing shall restrict the application of state or local housing standards to such facilities if the standards are 
applicable to residential occupancies and are not based on the use of the structure as a facility for ambulatory 
children. For the purpose of this exception, ambulatory children does not include relatives of the licensee or the 
licensee's spouse. 

310.5.2 Lodging houses. Owner-occupied lodging houses with five or fewer guest rooms shall be permitted to be 
constructed in accordance with the lntemationalCa/ifomia Residential Code. 

310.6 Residential Group R-4. Residential Group R-4 occupancy shall include buildings, structures or portions 
thereof for more than fivesix ambulatory clients. but not more than 16 persons, excluding staff, who reside on a 24-
hour basis in a supervised residential environment and receive custodial care. Buildings of Group R-4 shall be 
classified as one of the occupancy conditions specified in Section 310.6.1 or 310.6.2. The parsons receiving care are 
capable of self-preservation. This group shall include, but not be limited to, the following: 

Alcohol and dFl:lg centers 
Assisted li\ring facilities 
Congregate care facilities 
Group homes 
Halfway houses 
Residential board and care facilities 
Social rehabilitation facilities 

This occupancy classification may include a maximum six nonambu/atory or bedridden clients (see Section 42:a435 
Special Provisions for Licensed 24-Hour Care Facilities in a Group R-2.1, R-3.1 or R-4 Occupancy). Group R-4 
occupancies shall include the following: 

Assisted living facilities such as: 
Residential care facilities, 
Residential care facilities for the elderly (RCFE.s), 
Adult residential facilities, 
Congregate living health facilities, 
Group homes. 

Social rehabilitation facilities such as: 
Halfway houses, 
Community correctional centers, ' 
Community correction reentry centers, 
Community treatment programs, 
Worf< furlough programs, 
Alcoholism or drog abuse recovery or treatment facilities. 

Group R-4 occupancies shall meet the requirements for construction as defined for Group R-3, except as otherwise 
provided for in this code. 

310. 7 Large Family Day-Care Homes. See Section 446455. 
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SECTION 313 
LABORATORIES GROUP L [SFM] 

313.1 Laboratories Group L [SFM] Group L occupancy includes the use of a building or structure, or a portion 
thereof, qontaining one or more laboratory suites as defined in Section 443453. 

SECTION314 
ORGANIZED CAMPS GROUP C [SFM] 

314.1 Organized Camps Group C. [SFM] An organized camp is a site with programs and facilities established for 
the primary purpose of providing an outdoor group living experience with social, spiritual, educational or recreational 
objectives, for five days or more during one or more seasons of the year. 

CHAPTER4 
SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

SECTION 403 
HIGH-RISE BUILDINGS AND GROUP 1-2 OCCUPANCIES HAVING OCCUPIED FLOORS LOCATED MORE 

THAN 75 FEET ABOVE THE LOWEST LEVEL OF FIRE DEPARTMENT VEHICLE ACCESS 

403.1 Applicability. New Mhigh-rise buildings and new Group 1-2 occupancies having occupied floors located more 
than 75 feet above the lowest level of fire department vehicle access shall comply with Sections 403.2 through 400-:§ 
403.7. . 

Exception: The provisions of Sections 403.2 through ~03.7 shall not apply to the following buildings and 
structures: 
1. Airport traffic control towers in accordance with Section 412.3. 
2. Open parking garages in accordance with Section 406.3. 
3. The portion of a building containing a Group A-5 occupancy in accordance with Section 303.6. 
4. Special industrial occupancies in accordance with Section 503.1 ,1. 
5. Buildings with: 
5.1. A Group H 1 essu13ancy; 
5.2. A Grou13 !=I 2 essu13anoy in asserdaAse with Sestien 415.8, 415.9.2, 415.Q.3 er 426.1; er, 
5.3. A Greup !=I 3 essu13ancy in asserdaAse wiU1 Sestien 415.8. 
5. Buildings such as power plants, lookout towers, steeples, grain houses and ~imi/ar structures with noncontinuous 
human occupancy, when so determined by the enforcing agency. 

For existing high-rise buildings, see SeGiioo 3414 and for existing Group R occupancies, see .seetkm 
3413.13Califomia Fire Code Chapter 11 and California Existing Building Code. 

For the purpose of this section, in determining the l~vel from which the highest occupied floor is to be measured, the 
enforcing agency should exercise reasonable judgment, including consideration of overall accessibility to the building 
by fire department personnel and vehicular equipment. When a building is located on sloping terrain and there is 
building access on more than one level, the enforeing agency may select the level that provides the most logical and 
adequate fire department access. 

403.1.1 Definitions. The following terms are defined in Chapter 2. 

HIGH-RISE BUILDING. 
HIGH-RISE BUILDING ACCESS. 
NEW HIGH-RISE BUILDING. 

403.2.1 Reduction in fire-resistance rating. The fire-resistance-rating reductions fisted in Sections 403.2.1.1 and 
403.2.1.2 shall be allowed in buildings that have sprinkler control valves equipped with supervisory initiating devices 
and water-flow initiating devices for each floor. 

Exception: Buildings, or portions of buildings, classified as a Group H-1, H~2 or H-3 occupancy. 
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403.2.1.1 Type of construction. The following reductions in the minimum fire-resistance rating of the building 
elements in Table 601 shall be permitted as follows: · 

1. For buildings not greater than 420 feet (128 000 mm) in building height, the fire-resistance rating of the building 
elements in Type IA construction shall be permitted to be reduced to the minimum fire-resistance ratings for the 
building elements in Type IB. 

Exception: The required fire-resistance rating of columns supporting flooFS the Structural Frame shall not be 
reduced. 

2. In other than Group F-1, M and S-1 occupancies, the fire-resistance rating of the building elements in Type IB 
construction shall be permitted to be reduced to the fire-resistance ratings in Type llA. 

Exception: The required fire-resistance rating of the structural frame shall not be permitted to be reduced. 

3. The building height and building area limitations of a building containing building elements with reduced fire
resistance ratings shall be permitted to be the same as the building without such reductions. 

403.3 Automatic sprinkler system. Buildings and structures shall be equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 and a secondary water supply where required by Section 
403.3.3. A sprinkler water-flow alarm-initiating device and a control valve with a supervisory signal-initiating device 
shall be provided at the lateral connection to the riser for each floor. 

Exception: An automatic sprinkler system shall not be required in spaces or areas of: 
.i.-open parking garages in accordance with Section 406.5. 
2. Telecommunications equipment buildings used exclusi'lely for telecommunications equipment, associated 
electrical power distribution equipment, batteries and standby engines, provided that those spaces or areas are 
equipped throughout with an automatic fire detection system in accordance with Section 907.2 ane are separated 
from the remainder of the building by not less than 1 hour fire barriers constructed in accordance with Section 707 or 
not less than 2 hour horizontal assemblies constructee in accordance with Section 711, or both. 

403.3.1 Number of sprinkler system risers and system design. Each sprinkler system~ serving a floor in 
buildings that are more than 420 feet (128 000 mm) in building height shall be supplied by no fewer than connected to 
a minimum of two sprinkler risers or combination standpipe system risers located in separate shafts. Each sprinkler 
system shall be hydraulically designed so that when one connection is shut-down, the other connection shall be 
capable of supplying the sprinkler system design demand. Each riser shall supply sprinklers on alternate floors. If 
more than 'Puo risers are provided for a zone, sprinklers on adjacent floors shall not be su13plied from the same riser. 

403.3.2 Water supply to required fire pumps. In buildings having an occupied floor that are more than 42Q120 feet 
(128 000 rnm36 576 mm) above the lowest level of fire department vehicle access in building height, required fire 
pumps shall b~ supplied by connections to no fewer than two water mains located in different streets. Separate 
supply piping shall be provided between each connection to the water main and the pumps. Each connection and the 
supply piping between the connection and the pumps shall be sized to -supply the flow and pressure required for the 
pumps to operate. 

Exceptions: 
*. Two connections to the same main shall be permitted provided the main is valved such that an interruption can be 
isolated so that the water supply will continue without interruption through no fewer than one of the connections. 
2: High fise 81:1.iff:fiRfJB not havinf} an oeoupfed floor mere than 120 feet a/:Jeve tho Jewest !eve/ of #re department 
YOhie.te aoae&S wheffJ a seoondary water Sl:lfJPJY is pro~1ided in aooordanoe with SeetioR 903.3.li2403.3.3. 

403.3.2.1 Fire Pumps: Redundant fire pump systems shall be required for high-rise buildings having an occupied 
floor more than 200 feet above the lowest level of fire department vehicle access. Each fire pump system shall be 
capable of automatically supplying the required demand for the automatic sprinkler and standpipe systems. 

403.3.3 Secondary water supply. An automatic secondary on-site water supply having a usable capacity of not less 
than the hydraulically calculated sprinkler demand, including the hose stream requirement, shall be provided for high
rise buildings and Group 1-2 occupancies having occupied floors located more than 75 ft above the lowest level of fire 
department vehicle access assigned to Seismic Design Category C, D, E or Fas determined by Section 1613. An 
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additional fire pump shall not be required for .the secondary water supply unless needed to provide the minimum 
design intake pressure at the suction side of the fire pump supplying the automatic sprinkler system. The secondary 
water supply shall have a useable capacity of not less than the hydraulically calculated sprinkler demand plus 100 
GPM for the inside hose stream. allowance. for a duration of not less than 30 minutes or as determined by the 
occupancy hazard classification in accordance with NFPA 13, whichever is greater. The Class I standpipe system 
demand shall not be required to be included in the secondary on-site water supply calculations. In no case shall the 
secondafY on-site water supply be less than 15,000 gallons. 

4Q3...3..4403.3.5 Fire pumps. See Section 913.6. 

403.4.5. Emergency responder radio coverage. Emergency responder radio coverage shall be provided in 
accordance with Section 510 of the lRtefflatiORaJCa/ifomia Fire Code. 

403.4.7 Smol«:! removal. To facilitate smoke Femo'.'al in post fiFe salvage and o'lerhaul operations, buildings and 
structures shall be equipped with natural or mechanical v-0ntilation for removal of products of ·combustion in 
accordance with one of the following: 

1. Easily identi'fiable, manually operable windows or panels shall be distributed around the perimeter of each floor at 
not moFe than 50 foot (15 240 mm) intervals. The area of operable windQ'NS or panels shall be not less than 40 
square feet (:U m2) per 50 linear feet (15 24 0 n:lm) of perimeter. · 
E>e:septioRs: 
1. ln Grm1p R 1 occupancies, each sleeping unit or suite ha1.'ing an elderior wall shall 13e permitted to be pro•;ided 'A'ith 
2 squaFe feet (0.19 n:i2) of venting area in lieu of the area specified in Item 1. 
2. VVindows shall 13e 13ermitted to be fixed provided that glazing can be cleared by fiFe tighteFS. 

2. Mechanical air handling equipment pro'liding one exhaust air change every 1 a minutes for the area in•;ol•;ed. 
Return and exhaust air shall be moved directly to the outside without recirculation to oth!'lr portions of the building. 
3. Any other appro•;ed design that will produce equi•;alent ros1:1lts. 

403.4. 7 Smoke control. 

403.4. 7.1 Smoke control system. All portions of high-rise buildings shall be provided with a smoke control system or 
in accordance with Section 909. 

403.5.3 Stailway door operation. Stairway doors other than the exit discharge doors shall be permitted to be locked 
from the stairway side. Stairway doors that are locked from the stairway side shall be capable of being unlocked 
simultaneously without unlatching upon a signal from the fire command center. Upon failure of electrical power to the 
locking mechanism the door shall unlock. 

403.5.4 Smokeproof enclosures. Every exit enclosure in high~rise buildings shall comply with Sections 909.20 and 
1023. 101023.11. Every required interior exit stairway in Group 1-2 occupancies serving floors more than 75 feet (22 
860 mm) above the lowest level of fire department vehicle access shall be a smokeproof enclosure in accordance 
with Sections 909.20 and 1023.101023.11. 

Exception: In high-rise buildings, exit enclosures serving three or less adjacent floors where one of the adjacent 
floors is the level of exit discharge. 

403.6 Elevators. Elevator installation and operation in high-rise buildings shall comply with Chapter 30 and Sections 
403.6.1 and 403.6.2. 

Enclosed elevator lobbies shall be provided in accordance with Section 713.14.13006. Exceptions 3, 5, 6 aRd 82. 3. 
4. and 5 of 3006.3 shall only be permitted where approved by the Fire Chief in accordance with Section 1.11.2. 1. 1 or 
in accordance with Section 1.11.2.1.2 for all state-owned buildings, state-occupied buildings, and state institutions 
throughout the state. 

403.7 Existing high-rise buildings. For existing high-rise buildings, see SeetiGR 3414 California Fiie Code Chapter 
11 and California Existing Building Code. 
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404.2 Use. The floor of the atrium shall not be used for other than low fire hazard uses and only approved materials 
and decorations in accordance with the .1RtematioRaiCalifomia Fire Code shall be used in the atrium space. 

Exception: The atrium floor area is permitted to be used for any approved use where the individual space is provided 
with an automatic sprinkler system in accordance with Section 903.3.1.1. 

404.6 Enclosure of atriums. Atrium spaces shall be separated from adjacent spaces by a 1-hour fire barrier 
constructed in accordance with Section 707 or a horizontal assembly constructed in accordance with Section 711, or 
both. 

Exceptions: 
1. A fire barrier is not required where a glass wall forming a smoke partition is provided. The glass wall shall comply 
with all of the following: 
1.1. Automatic sprinklers are provided along both sides of the separation wall and doors, or on the room s!de only if 
there is not a walkway on the atrium side. The sprinklers shall be located between 4 inches and 12 inches (102 mm 
and 305 mm) away from the glass and at intervals along the glass not greater than 6 feet (1829 mm). The sprinkler 
system shall be designed so that the entire surface of the glass is wet upon activation of the sprinkler system without 
obstruction; 
1.2. The glass wall shall be installed in a gasketed frame in a manner that the framing system deflects without 
breaking (loading) the glass before the sprinkler system operates; and 
1.3. Where glass doors are provided in the glass wall, they shall be either self-closing or automatic- closing. 
2. A fire barrier is not required where a glass-block wall assembly complying with Section 211 O and having a 3/4-hour 
fire protection rating is provided. 
3. In other than Group I and R-2.1 occupancies, Aa fire barrier is not required between the atrium and the adjoining 
spaces of any three floors of the atrium provided such spaces are accounted for in the design of the smoke control 
system. 

404.40404.11 Group I and R-2.1 occupancy means of egress. Required means of egress from sleeping rooms in 
Group I and R-2. 1 occupancies shall not pass through the atrium. 

406.7 Motor fuel-dispensing facilities. Motor fuel-dispensing facilities shall comply with the lnternationalCalifomia 
Fire Code and Sections 406.7.1and406.7.2. 

406.8 Repair garages. Repair garages shall be constructed in accordance with the lntemationalCalifomia Fire Code 
and Sections 406.8.1 through 406.8.6. This occupancy shall not include motor fuel-dispensing facilities, as regulated 
in Section 406. 7. 

406.8.2 Ventilation. Repair garages shall be mechanically ventilated in accordance with the lnternationalCa/ifornia 
Mechanical Code. The ventilation system shall be controlled at the entrance to the garage. 

406.8.4 Heating equipment. Heating equipment shall be installed in accordance with the lntemationalCa/ifornia 
Mechanical Code~ · 

. 406.9 Electric Vehicle. [SFM] 

[Editorial Note: Electric Vehicle definition relocated to Chapter 2] 
406.9.1 lii!eGtriG VehiGle. AR a(;Jtofflotive f}'fJe •1ehiG!e for highway Yse, slJOh as passeRger aYtomobi!fJs, b1JSes, 
tr.Js,'fs, V-ORs aRd the !fke, pFimaFi/y povleff1d hy aR e!.astFis motor that draws GWTGRt from a FGsharg.aaele storage 
batter}', fr:Jel oe!J, photo•1a#aie aFFay or other sol:lfee of eleotFio GYFFGRt. For the pmpose of this Ghapter; eleotrie 
motoreyeies aRd siml.'ar type '.'GhiG/es aRd o# road self propelled e!eotFis v.ahiG/es sooh as ,1fldl:Jstria! ffl;J&'fs, hoists, 
!i#s, traRsports, golf sarts, a.1flme gro1:1Rd support eq&ipmeRt, trastors, boats aRd the #tfG, aFG Rot iRsl1:1ded. 

4fJ.6.9..2406.9.1 Charging. In any building or interior area used for charging electric vehicles, electrical equipment 
shall be installed in accordance with the California Electrical Code. 

406.9.3406,9.2 Ventilation. Mechanical exhaust ventilation, when required by the California Electrical Code shall be 
provided at a rate as required by Article 625 or as required by Section 1203 of the California Building Code whichever 
is greater. The ventilation system shall include both the supply and exhaust equipment and shall be permanently 
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installed and located to intake supply air from. the outdoors, and vent the exhaust directly to, the outdoors without 
conducting the exhaust air through other spaces within the building. 

Exception: Positive pressure ventilation systems shall only be allowed in buildings or areas that have been designed 
and approved for that application. 

406:9.4406.9.3 Electrical Interface. The electrical supply circuit to electrically powered mechanical ventilation 
equipment shall be interlocked with the recharging equipment used to supply the vehicfe(s) being charged, and shall 
remain energized during the entire charging cycle. Electric vehicle recharging equipment shall be marl<ed or labeled 
in accordance with the California Electrical Code. 

Exceptions: 
1. Exhaust ventilation shall not be required in areas with an approved engineered ventilation system, which maintains 
a hydrogen gas concentration at less than 25 percent of the lower flammability limit. 
2. Mechanical exhaust ventilation for hydrogen shall not be reqtJired where the charging equipment utilized is 
installed and listed for indoor charging of electric vehicles without ventilation. 

407.1 General. Occupancies in Group 1-2and1-2.1 shall comply with the provisions of Sections 407.1through407.10 
and other applicable provisions of this code. 

407.2 Corridors continuity and separation. Corridors in occupancies in Group 1-2 and 1-2.1 shall be continuous to 
the exits and shall be separated from other areas in accordance with Section 407.3 except spaces conforming to 
Sections 407 .2.1 through 407 .2.4. 

407.2.2 Care pro'lideFS' Nurses' stations. Spaces for care providers', supervisory staff, doctors' and nurses' 
charting, communications and related clerical areas shall be permitted to be open to, or located within the corridor 
provided the required construction along the perimeter of the corridor is maintained_whan sush spases are 
soflstrusted as requiroEl fer sorriEiors. Construction of nurses' stations or portions of nurses' stations, within the 
envelope of the corridor is not required to be fire-resistive rated. Nurses' stations in new and existing facilities see 
the California Code of Regulations, Title 19, Division 1, Chapter 1, Subchapter 1, Article 3, Section 3.11(d) for storage 
and equipment requirements. 

In detention or secure mental health facilities, the provisions above applies to enclosed nurses' stations within the 
corridor. 

407.3 Corridor wall construction. Corridor walls shall be constructed as -smekefire partitions in accordance with 
Section +t-0708. · 

407.4 Means of egress. Group 1-2 and 1-2.1 occupancies shall be provided with means of egress complying with 
Chapter 10 and Sections 407.4.1 through 407.4.4. The fire safety and evacuation plans provided in accordance with 
Section 1001.4 shall identify the building components necessary to support a defend-in-place emergency response in 
accordance with Sections 404 and 408 of the lntemationalCa/ifomia Fire Code. 

407.4.1.2 Basement exits. All rooms below grade shall have not fess than one exit access. that leads directly to an 
exterior exit door opening directly to an exit discharge at grade plane or the public way. 

407.4.2 Distance of travel. The distance of travel between any point in a Group 1-2 or 1-2.1 occupancy sleeping 
room, not located in a care suite, and an exit access door in that room shall be not greater than 50 feet (15 240 mm). 

407.4.4 Group 1-2 care suites. Care suites in Group 1~2or1-2.1 shall comply with Sections 407.4.4.1 through 
407.4.4.4 and either Section 407.4.4.5 or 407.4.4.6. 

407.4.4;2_Separation. Care suites shall be separated from other portions of the building, including other care suites, 
by a srnoke partitionnot fess than a one-hour fire barrier complying with Section -74-0707 Each suite of rooms shall be 
separated from the remainder of the building by not fess than a one-hour fire barrier. 

407.5.2 Independent egress. At least two means of egress shall be provided from each smoke compartment created 
by smoke barriers. without having to Means of egress may pass through adjacent compartments provided it does not 
return through the smoke compartment from which means of egress originated. 
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407.6 Automatic sprinkler system. Smoke compartments containing sleeping rooms shall ee eq1:1ipped thro1:1ghout 
with an automatic sprinkler system in accordance with Sections 903.3.1.1 and 903.3.2. Every facility as specified 
herein wherein more than six clients or patients are housed or cared for on the premises on a 24-hour per-day-basis 
shall have installed and maintained in an operable condition in every building or portion thereof where clients or 
patients are housed, an automatic sprinkler system of a type approved by the state fire marshal. The provisions of 
this subsection shall apply to every person, firm or ,corporation establishing, maintaining or operating a hospital, 
children's home, children's nursery or institution, or a home· or institution for the care of aged or persons with 
dementia or other cognitive impairments, or any institution for persons with mental illness or persons with 
developmental disabilities and any nursing or convalescent home, and to any state-owned or state-occupied building 
used for any of the types of facilities specified herein. 

Exceptions: 
1. This section shall not apply to homes or institutions for the 24-hour-per-day care of ambulatory children if all of the 
following conditions are satisfied: 
1. 1. The buildings or portions thereofin which children are housed are not more than two stories in height and are 
constructed and maintained in accordance with regulations adopted by the state fire marshal. 
1.2. The buildings or portions thereof housing more than six such children shall have installed and maintained in an 
operable condition therein, a fire alarm system of a type approved by the state fire marshal. Such system shall be 
activated by detectors responding to invisible particles of combustion other than heat, except that detectors used in 
closets, usable under-floor areas, storage rooms, bathrooms, atta.ched garages, attics, plenums, laundry rooms and 
rooms of similar use, may be heat-responsive devices. 
1.3. The building or portions thereof do not house persons with mental illness or children with developmental 
disabilities. 

2. This section shall not apply to any one-story building or structure of an institution or home for the care of the aged 
providing 24-hour-per-day care if such building or structure is used or intended to be used for the housing of no more 
than six ambulatory aged persons. Such buildings or institutions shall have installed and maintained in an operable 
condition herein a fire alarm system of a type approved by the state fire marshal. Such system shall be activated by 
detectors responding to either visible or invisible particles of combustion other than heat, except that detectors used 
in closets, usable under-floor areas, storage rooms, bathrooms, attached garages, attics, plenums, laundry rooms 
and rooms of similar use, may be heat-responsive devices. 
3. This section shall not apply to occupancies or any alterations thereto conforming to the construction provisions of 
this exception which were under construction or in existence on March 4, 1972. "Under construction" as used in this 
exception shall mean that actual work had been performed on the construction site and shall not be construed to 
mean that the hospital, home, nursery, institution, sanitarium or any portion thereof, was or is in the planning stage. 
The provisions of this exception shall apply to those buildings or structures having be,aring walls and structural flame 
protected in accordance with the provisions of Column Type 1A of Table 601. 
4. In detention facilities where inmates are not restrained. 

The provisions of this section shall not apply to any facility used to house six or. Jess persons on the premises. 

407. 6.1 When a new addition is to be made to an unsprink/ered building or structure 8S permitted by this subsection, 
such new addition shall be sprinklered as required by this section and shall be separated from the existing building or 
structures by not less than a two-hour fire-resistive fire barrier. 

When a sprinkler system is added to an existing unsprink/ered building or structure, the sprinklered area(s) shall be 
separated from the remainder of the building by not less than a one-hour fire-resistive fire barrier. The provisions of 
this section do not apply to any facility used to house six or less persons on the premises. 

407.8 Automatic fire detection. Corridors in G·oup I 2, Condition 1, occupancies, long term care facilities, 
detm<:itication facilities and spaces permitted to be open to the corridors ey Section 407.2 shall ee eEJuipped with an 
automatic tire detection system. Group I 2, Condition 2, occupancies shall be equipped with smoke detection as 
required in Section 407.2. 
fu<GeptioAs: 
1. Corridor smoke detection is not req1:1ired where sleeping rooms are provided with smoke detectors that comply ·.vith 
UL 268. Such detectors shall provide a visual display on the corridor side of each sleeping room and an audiele and 
visual alarm at the care provider's station attending each unit. 
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2. Corridor smoke detection is not FeE!Uired where sleeping room doors are eE!uipped with automatic door closing 
de>1ices with integral smoke detectors on the unit sides installed in accordance with their listiA§, provided that the 
integral detectors perform the required alertin§ function. See Section 907.2.6.2. · 

407.9 Secured yards. Grounds are permitted to be fenced and gates therein are permitted to be equipped with locks, 
provided that safe dispersal areas having 30 net square feet (2.8 m2} for bed and stretcher care recipients and 6 net 
square feet {0.56 m2) for ambulatory care recipients and other occupants are located between the building and the 
fence. Such provided safe dispersal areas shall be located not less than 50 feet (15 240 mm} from the building they 
serve. Each safe dispersal area shall have a minimum of two exits. The aggregate clear width of exits from a safe 
dispersal area shall be determined on the basis of not less than one exit unit of 22 inches (559 mm) for each 500 
persons to be accommodated, and no exit shall be less' than 44 inches (1118 mm) in width. Gates shall not be 
installed across corridors or passageways leading to such dispersal areas unless . they comply with egress 
requirements. Keys to gate locks shall be provided in accordance with the California Fire Code. 

407.11 Special Hazards. 

407.11.1 Storage and handling of flammable, combustible liquids and hazardous materials shall be in accordance 
,, with the California Fire Code. 

r. 407.11.2 Alf exterior openings in a boiler room or room containing central heating equipment, if located below 
· openings in another story, or if less than 10 feet (3048 mm) from other doors or windows of the same building, shall 

be protected /JY a fire assembly having a three-fourths-hour fire protection rating. 

407.11.3 Safety padding. See SecUons 308.1 and 408. 14. 

407.11.4 Floor Surfaces. Rooms occupied by pat;ents whose personal liberties are restrained shall have 
noncombust;b/e floor surfaces see Sections 308. 1 and .fJ(}4,.4.,2804.4.3. 

408.1.1 Definitions. The following terms are defined in Chapter 2: 
CELL 
CELL COMPLEX. 
CELL TIERS. 
CENTRAL CONTROL BUILDING. 
COURTROOM DOCK. 
COURTHOUSE HOLDING FACILITY. 
DAY ROOM. 
DETENTION ELEVATOR. 
DETENTION TREATMENT ROOM. 
DORMITORY. 
HOLDING FACILITY. 
HOUSING UNIT. 
RESTRAINT. 
SALLYPORT. 
SMALL MANAGEMENT YARD. 
SECURE INTERVIEW ROOMS. 
TEMPORARY HOLDING CELL, ROOM OR AREA. 
TEMPORARY HOLDING FACILITY. 

408.1.2 Construction. Group 1-3 Occupancies shall be housed in buildings of Type IA or Type IB. 

Exception: Such occupancies may be housed in one-story buildings of Type /IA, Type I/IA, or Type VA construction 
provided the floor area does not exceed 5,200 square feet (483m2) between fire walls of two-hour fire-resistive 
construction with openings protected by fire assemblies having 1- and 1112-hourfire-protection rating. 

408.1.2.1 Nonbearing walls and partitions interior. Nonbearing cell or dormitory walls within cell complexes shall 
be of noncombustible construction. 
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408.1.2.2 Intervening spaces. Common rooms and spaces within Group 1-3 occupancies can be considered an 
intervening space in accordance with Section· 1014.2, and not considered a corridor, when they meet any of the 
foUowing: · 

1. The inmate and/or staff movement within ceU complexes, medical housing wings, and mental health housing wings 
of Type I construction. 
2. Areas within any temporary holding area of non-combustible construction. 
3. Areas within secure mental health treatment facilities of non-combustible construction. 

408.1.2.3 Courthouse Holding Facilities. Group 1-3 courthouse holding facilities shall be considered a separate 
and distinct building from the remaining courthouse building for the purpose of determining the type of construction 
where all of the following conditions are met: 

1. 2-hour fire barriers in accordance with Section 707 and 2-hour horizontal assemblies in accordance with Section 
711 are provided to separate the courthouse holding facility from an other portions of the courthouse building. 
2. Any of the structure used to support courthouse holding facilities meets the requirements for the Group J-3 portion 
of the building 
3. Each courthouse holding facility located above the first story is less than 1,000 square feet in area; and is 
designed to hold 10 or less in-custody defendants 
4. Courthouse holding facilities located above the first story containing an internal stairway discharging to the main 
courthouse holding facility at the first story or basement 
5. Additional exits from the courlhouse holding facility located above the first story shaU be permitted to exit through 
the courtrooms 
6. The main courthouse holding facility located on the first story or basement has at least one exit directly to the 
exterior and additional means of egress shall be permitted to pass through a 1-hour corridor or lobby in the 
courthouse building 

408.1.2.4 Horizontal building separation for combined Group 1-3/Group B occupancy. 
A Group B Administration building one story in height shaU be permitted to located above a Group 1-3 (or Group J-311-
2) housing/treatment building which is one story above grade and shall be classified as a separate and distinct 
building for the purpose of determining the type of construction, and shall be considered a separate fire area, where 
all of the following conditions are met: 

1. A 3-hour floor-ceiling assembly below the administration building is constructed as a horizontal assembly in 
accordance with Section 711. 
2. Interior shafts for stairs, elevators, and mechanical systems complete the 3-hour separation between the Group B 
and Group 1-3 (or Group 1-311-2) 
3. The Group 1-3 occupancy (or Group l-3/l-2occupancies, correctional medical and mental health uses) below is 
minimum Type 1-B construction with 2-hour fire resistive rated exterior walls 
4. No unprotected openings are allowed in lower roofs within 10 feet of unprotected windows in the upper floor 
5. The Group B building above is of non-combustible construction and equipped throughout with an approved 
automatic sprinkler system in accordance with Section 903.3.1.1 
6. The Group B occupancy building above has all required means of egress capable of discharging directly to the 
exterior to a safe dispersal area 

408.1.2.5 Temporary Holding Area. In buildings protected with automatic sprinklers, corridor seNing temporary 
holding rooms shall be one hour fire resistance rated when the temporary holding occupant load is greater than 20. 

408.1.2.6 Temporary Holding Facilities. Temporary holding facilities with nine or fewer persons under restraint 
may be classified as GroupB when located in a buildings complying withal of the following conditions: 

1. The building shall be protected 'throughout with a monitored automatic sprinkler system installed in accordance 
with Section 903.3.1.1 
2. The building shall protected with a automatic fire alarm system with notification appliances throughout the holding 
facility in accordance with Section 907.2 
3. The building shall be constructed of Type I, IJA, II/A or VA construction. 

408.1.2. 7 Secure Interview Rooms. Secure Interview Rooms used for Jaw enforcement shall be permitted to locked, 
and shall not be classified as Group 1-3 occupancies where all of the following conditions are met: 
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1. A monitored automatic sprinkler system shall be provided throughout buildings and portions thereof including 
Secure Interview Rooms. The automatic sprinkler system shall comply with Section 903. 1. 1. 
2. Secure Interview Rooms shall be located in non-combustible construction. 
3. Secure Interview Rooms have glazed or barred openings with direct, continuous observation from law enforcement 
personnel who have a means to open the secure interview room. 
4. Not more than 6 occupants in Secure Interview Rooms shall be located in the same fire area. 
5. An automatic smoke detection system shall be installed within Secure Interview Rooms and mechanical and 
electrical rooms. 

408.2 Other occupancies. Buildings or portions of buildings in Group 1-3 occupancies where security operations 
necessitate the locking of required means of egress shall be permitted to be classified as a different occupancy. 
Occupancies classified as other than Group 1-3 shall meet the applicable requirements of this code for that 
occupancy where provisions are made for the release of occupants at all times. 

Means of egress from detention and correctional occupancies that traverse other use areas shall, as a minimum, 
conform to requirements for detention and correctional occupancies. 

Exceptions: 
1. It is permissibleto exit through a horizontal exit into other contiguous occupancies that do not conform to detention 
and correctional occupancy egress provisions but that do comply with requirements set forth in the appropriate 
occupancy, as long as the occupancy is not a Group Huse. 
2. Regardless of the provisions of Section 508, laundry areas and kitchens including associated dining areas, where 
commercial/institutional equipment is used shall be separated from the remainder of the building by construction 
capable of resisting the passage of smoke. 
3. For the purpose of occupancy separation only courtroom docks that are directly accessory to couitrooms need not 
be separated from a courtroom. 

408.2.1 Correctional medical and mental health uses. Where a Group 1-2 occupancy in accordance with Section 
308. 4 and a Group 1-3 occupancy occur together in building or portions of buildings, the following Subsections of 
Sections of 407 shall apply: 407.2.1; 407.2.2; 407.2.3; 407.3.1; 407.3.1.1; 407.4; 407.10. 

408.3.1.1 Cell doors shall open outwardly or slide laterally. 

408.3.6 Exit discharge. Exits ai:e permitted to dissharge iAte a fensed or walled oourtyard. Enclosed yards or courts 
shall be of a size to aooommodate all oooupants, be looated not less than 50 feet (15 240 mm) from the building and 
hm.<e an area of not less ~han 15 square feet (1 A m2) per person. 

408.3.6.1 Exits are permitted to discharge into a fenced or walled courtyard. Enclosed yards or courts shall be of a 
size to accommodate all occupants, a minimum of 50 feet (15 240 mm) from the building with a net area of 3 square 
feet (4:40.28 m2) per person. A gate shall be provided from the safe dispersal area to allow for the necessary 
relocation of occupants. 

408.3.6.2 Exterior fenced enclosures and fenced enclosures utilized for recreational or activity purposes, used for exit 
tennination for more than 20 persons, and which do not provide a safe dispersal area, ·shall have not fess than two 
exits. 

408.3.6.3 Fenced enclosure utilized for recreational or activity purposes only, for more than 49 people, and which do 
not provide a safe dispersal area, shall be provided with not less than two exits. 

408.3.6.4 Fenced enclosures located on roofs of buildings one or more stories in height shall be provided with not 
less than two exits regardless of occupant load. 

408.3.6.5 Fenced enclosures utilized for Central Control Buildings not nonna/ly occupied and not accessed by 
inmates or the general public are permitted to have only one exit from the fenced enclosure. These fenced 
enclosures shall only be occupied during emergency response conditions by not more than 29 prison staff occupants. 
Access to the fenced area shall be controlled remotely or at the gate with a key. 
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408.3.8.1 Where the number and arrangement of exits complies with the requirements of Chapter 10, other stairways 
which occur within the secure area of the detention facility and are not used for required exiting but are used primarily 
for the movement of inmates and security staff need not extend to the exterior. 

408.3.9 Dead-end balconies. Exit balconies serving cell tiers shall not extend more than 50 feet (15 240 mm) 
beyond an exit stairway. 

408.3.10 Travel Distance. The travel distance may be increased to 300 feet for portions of Group 1-3 occupancies 
open only to staff or where inmates are escorted at all times by staff. 

408.3.11 Number of exits required. In temporary holding areas of non-combustible construction, a second means of 
egress is required when the occupant load is greater than 20. 

408.4 Locks. Egress doors are permitted to be locked in accordance with the applicable use condition. Doors from a 
refuge area to the outisde are permitted to be locked with a key in lieu of locking methods described in Section 
408.4.1. The keys to unlock the exterior doors shall be available at all times and the locks shall be operable from both 
sides of the door. Security hardware may be used on any fire-rated door. 

408.4.3 Redundant operation. Remote release, mMechanically operated sliding doors or remote release, 
mechanically operated locks shall be provided with a mechanically operated release mechanism at each door,..oF-and 
shall be provided with a redundant remote release control. 

408.5.1 Floor openings. Openings in floors within a housing unit are permitted without a shaft enclosure, provided all 
of the f-Ollowing sonditions are met: The open space in front of a cell tier and connected chases, not exceeding two 
tiers in height, shall not be considered a vertical shaft and need not meet the fire-resistive shaft enclosure 
requirements of Section +oo 713. 

1. The entire normally oscupied areas so interconnected are open and folnobstructed so as to enable observation of 
the areas by supervisory personnel; 
2. Means of egress capacity is sfolf:ficient f-Or all occupants from all interconnected cell tiers and areas; 
a. The height difference between tl:ie floor levels of the highest and lowest cell tiers shall not exceed za feet (7010 
mm); and 
4. Egress from any portion of the cell tier to an exit or exit access door shall not require travel on more than one 
additional floor level within the housing unit. 

408.6 Smoke barrier. Occupancies in Group 1-3 shall have smoke barriers complying with Sections 408.7 and 709 to 
divide every story occupied by residents for sleeping, or any other story having an occupant load of 50 or more 
persons, into no fewer than two smoke compartments. 

Exception: Spaces having a direct exit to one of the following, provided that the locking arrangement of the doors 
involved complies with the requirements for doors at the smoke barrier for the use condition involved: 

1. A public way. 
2. A building separated from the resident housing area by a 2-hour fire-resistance-rated assembly or 50 feet (15 240 
mm) of open space. 
3. A secured yard or court having a holding space 50 feet (15 240 mm) from the housing area that provides 6 square 
feet (0.56 m2) or more of refuge area per occupant, including residents, staff and visitors. 
4. Holding facility. 

408.6.1 Smoke compartments. The number of residents in any smoke compartment shall be not more than 200. 
The distance of travel to a door in a smoke barrier from any room door required as exit access shall be not greater 
than 150 feet (45 720 mm). The distance of travel to a door in a smoke barrier from any point in a room shall be not 
greater than 200 feet (60 960 mm). 

Exception: The travel distance may be increased by 50 feet from areas open only to the staff. 

408.8 Subdivision of resideAt housiAg areas. Sleeping areas and any contiguous day room, group activity space 
or other common spaces where residents are housed Each cell complex shall be separated from other cell 
complexes or other spaces in accordance with Sections 4 OB .B .1 through 4 OB .B .4 by a smoke-tight partition. 
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408.8.1 Oss1:1panGy Conditions 3 and 4. Eash sleeping area in Os61:.tpanoy Conditions 3 and 4 shall be separated 
from the adjasent sommon spaces by a smoke tight partition where the distance of travel from the sleeping area 
through the sommon space to the oorFidor exceeds 60 feet (16 240 mm). 

408.8.2 OGG1:1panGy Condition 5. Eash sleeping area in Oooupanoy Condition 5 shall be separated from adjacent 
sleeping areas, oorrielors and common spaces by a smoketight partition. Additionally, common spaces shall be 
separated from the corridor by a smoke tight partition. · 

408.8.3 Openings in room faGe. The aggregate area of openings in a solid sleeping room face in Oooupanoy 
Conelitions 2, 3, 4 and 5 shall not exceed 120 square inches (Q.77 m2). The aggregate area shall inslude all openings 
including door undersuts, fooel passes and grilles. Openings shall be not more than 36 in shes (914 rnm) abo•1e the 
floor. In Oooupanoy Condition 5, the openings shall be oloseal:lle from the room side. 

408.8.4408.8.1 Smoke~tight doors. Doors in openings in partitions required to be smoke tight by Section 408.8 shall 
be substantial doors, of construction that will resist the passage of smoke. Latches and door closures are not required 
on cell doors. 

408.9 Windowless buildings. For the purposes of this section, a windowless building or portion of a building is one 
with nonopenable windows, windows not readily breakable or without windows. Windowless builelings shall be 

. provided vAth an engineered smoke control system to pro>.'iele a tenaele en11ironmont for exiting from the smoke 
compartment in the area of firo origin in asoordanse with Section 909 for each winelowless smoke compartment. 

408.9.1 Smoke venting. Windowless buildings containing use conditions 3, 4 or 5 shall be provided with an 
engineered smoke control system in accordance with Section 909, windows or doors, smoke vents, or equivalent 
means to provide a tenable environment for exiting from the smoke compartment in the area of fire origin. If windows 
or doors are used to meet this section, at least two windows or doors to the exterior must be provided at or above the 
highest occupied level in each smoke compartment, and the windows or doors must be operable or readily breakable 
and arranged to manually vent smoke. 
Exceptions: 
1. Local adult detention facilities, CDCR and CDCR mental health housing facilities shall be exempt from this section 
when they meet each of the following criteria: · 
1.1. Are Type IA or 18 construction 
1.2. Are protected with sprinklers throughout in accordance with Section 903.3.1.1 
1.3. Include a fire alarm system with smoke detection in accordance with NFPA 72 in the dayroom and/or corridor 
serving as exit access from the cells, reporting to a 24 hour central control at the institution 
1. 4. Include at least one exit from each housing unit that discharges directly to the exterior 
1. 5. The building is divided into at least two smoke compartments per Section 408. 6. 1 
1. 6. Staffing in the institution is sufficient to evacuate inmates from the smoke compartment 24 hours per day, as 
approved by the enforcing 
2. No venting or smoke control is required when an engineering analysis shows an acceptable safe egress time 
compared to the onset of untenable conditions within a windowless building or portion of a windowless building and 
approved by the enforcing agency. 

408.12 Emergency and standby power systems. Special electrical systems, exit illumination, power installations 
and alternate on-site electrical supplies shall be provided for evel}' building or portion of a building housing 10 or 
more inmates in a detention or correctional facility in accordance with the provisions of the California Electrical Code. 
There shall be a source of emergency power in all detention facilities capable of providing minimal lighting in all 
housing units, activity areas, corridors, stairs and central control points, and to maintain fire and life safety, security, 
communications and alarm systems. 

408.13 Windows. In security areas within cell complexes sprinklered throughout, the area of glazing in one-hour 
corridor waifs and smoke barrier waifs shall not be restricted, provided: 

1. Alf openings are protected by fixed glazing listed and labeled for a fire-protection of at least 314 hour; or 
2. Fixed security glazing set in noncombustible frames. Shall comply with the minimum requirements of one of the 
following test stancf,ards: ASTM F 1233-98, Class fJI glass, or; California Department of Corrections, CDC 860-94d, or 
H.P. White Laboratol}', Inc., HPW-TP- 0500.02, Forced Entl}' Level Ill. 
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3. In lieu of the sizes set forth in CBC, the ~ize and area of glazed assemblies shall confonn to the following: 
Windows required to have a three-fourths-hour fire-resistive rating or windows protected by fixed security glazing, as 
delineated in Items 1 and 2 above, may have an area not greater than 84 square feet (7.8 m2) with neither width nor 
height exceeding 12 feet (3658 mm). 

408.14 Safety padding. Padding material used on walls, floors and ceilings in Group 1 and R-2.1 occupancies shall 
be of an approved type tested in accordance with the procedures established by State Fire Marshal Standard 12-8-
100, Room Fire Test for Waif and Ceiling Materials, California Code of Regulations, Title 24, Part 12. 

408.15 Small management yards. 

408.15.1 General. The provisions of Sections 408.15. 1 through 408. 15.5 shall apply to small management yards. 
Small management yards may be used by a maximum of two occupants at any one time for a maximum of 2 hours 
per day. · 

408.15.2 Construction. Small management yards shall be constructed in accordance with all of the following: 

1. Constructed of Type 18 noncombustible materials. 
2. Fence material shall be noncombustible. 
3. Have a maximum area of 150 square feet (14 m2). 
4. Yard area covering shall not exceed 75 square feet (7 m2) or a maximum of 50 percent of the fenced enclosure. 
5. Electrical lighting or devices of any type shall not be pennitted within the yard. 

Exception: Low voltage devices dedicated for the operation of toilets. 

408.15.3 Fire protection system provisions. 

408.15.3.1 Automatic sprinkler systems. An automatic sprinkler system shall be provided in accordance with 
Section 903.3.1. 1 

Exception: Small management yards where a distance of 10 feet (3048 mm) is maintained from all buildings or 
structures and 4 feet (1220 mm) is maintained from containment fencing. 

408.15.3.2 Fire alarm systems. An approved fire a/ann system shall be provided in accordance with Section 907. 

Exception: Small management yards where a' distance of 10 feet (3048 mm) is maintained from all buildings or 
structures and 4 feet (1220 mm) is maintained from containment fencing. -

408.15.4 Means of egress. Except as modified or as provided for in this section, the provisions of Section 408. 3 and 
Chapter 1 o shall apply. Small management yards shall comply with all of the following: 
1. Staff-controlled manual released locks shall be provided. 
2. Staff escorting inmates to and from small management yards shall be equipped with radios and personal alanns to 
notify central control in case of a fire. 
3. The safe dispersal area as defined by Section 1027.5 shall not be reduced due to placement of these yards. 
4. An exit, remote from the main entrance is required in the containment fencing. 

408.15.5 Special provisions. Inmate exercise clothing and toilet paper tissue shall be the only combustible materials 
pennitted in small management yards. 

409.3 Projection room and equipment ventilation. Ventilation shall be provided in accordance with the 
Jntematfona!Ca/ifomia Mechanical Code. 

411.1 General. Special amusement buildings having an occupant load of 50 or more shall comply with the 
requirements for the appropriate Group A occupancy and Sections 411.1 through 411.8. Special amusement 
buildings having an occupant load of less than 50 shall comply with the requirements for a Group B occupancy and 
Sections 411.1 through 411.8. 

Exception: Special amusement buildings or portions thereof that are without walls or a roof and constructed to 
prevent the accumulation of smoke need not comply with this section. 
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For flammable decorative materials, see the .'RtematioRa/Califomia Fire Code. 

412.1 General. Aircraft-related occupancies shall comply with Sections 412.1 through 412.8 and the 
.'RtematioRa!Califomia Fire Code. 

412.6.1 Occupancy group. Aircraft paint hangars shall be classified as Group H-2. Aircraft paint hangars shall 
comply with the applicable requirements of this code and the .'Rtematiooa!Califomia Fire Code for such occupancy. 

412.6.6 Ventilation. Aircraft paint hangars shall be provided with ventilation as required in the lRtemat.ieRalCalifomia 
Mechanical Code. 

413.1 General. High-piled stock or rack storage in any occupancy group shall comply with the !RtematioRa!Ca/ifomia 
Fire Code. 

414.1.1 Other provisions. Buildings and structures with an occupancy in Group H shall comply with this section and 
the applicable provisions of Section 415 and the !RtemationalCalifomia Fire Code. For Group L occupancies see 
Section 443453. 

414.1.2 Materials. The safe design of hazardous material occupancies is material dependent. Individual material 
requirements are also found in Sections 307 and 415, and in the !ntemationa!Ca/ifomia Mechanical Code and the 
IRtemationaJCa/ifomia Fire Code. 

414,1.2.1 Aerosols. Level 2 and 3 aerosol products shall be stored and displayed in accordance with .the 
IRtemationaJCalifomia Fire Code. See Section 311.2 and the lntemationa!Califomia Fire Code for occupancy group 
requirements. 

414.2 Control areas. Control areas shall comply with Sections 414.2.1 through 414.2.5 and the 
IRtematJonalCalifomia Fire Code. 

414.2.5 Hazardous material in Group M display and storage areas and in Group S storage areas. The 
aggregate quantity of nonflammable solid and nonflammable or noncombustible liquid hazardous materials permitted 
within a single control area of a Group M display and storage area, a Group S storage area or an outdoor control 
area is permitted to exceed the maximum allowable quantities per control area specified in Tables 307.1(1) and 
307.1 (2) without classifying the building or use as a Group H occupancy, provided that the materials are displayed 
and stored in accordance with the lntematfooa!Califomia Fire Code and quantities do not exceed the maximum 
allowable specified in Table 4142.5(1). 

In Group M occupancy wholesale and retail sales uses, indoor storage of flammable and combustible liquids shall not 
exceed the maximum allowable quantities per control area as indicated in Table 414.2.5(2), provided that the 
materials are displayed and stored in accordance with the !ntemationalCa/ifomia Fire Code. 

The maximum quantity of aerosol products in Group M occupancy retail display areas, storage areas adjacent to 
retail display areas and retail storage areas shall be in accordance with the !ntemationalCalifomia Fire Code. · 

TABLE 414.2.5(1) 
MAXIMUM ALLOWABLE QUANTITY PER INDOOR AND OUTDOOR CONTROL AREA IN GROUP MAND S 
OCCUPANCIES NONFLAMMABLE SOLIOS AND NONFLAMMABLE AND NONCOMBUSTIBLE LIQUIDSd,e,t 

[fable not shown for clarity] 
a. Hazard categories are as specifi~d in the lntemationa!Califomia Fire Code. 
b, Maximum allowable quantities shall be increased 100 percent in buildings that are sprinklered in accordance with 
Section 903.3.1.1. When Note c also applies, the increase for both notes shall be applied accumulatively. 
c. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, in 
accordance with the Jntematiooa!Califomia Fire Code. When Note b also applies, the increase for both notes shall be 
applied accumulatively. 
d. See Table 414.2.2 for design and number of control areas. 
e. Allowable quantities for other hazardous material categories shall be in accordance with Section 307. 
f. Maximum quantities shall be increased 100 percent in outdoor control areas. 
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g. Maximum amounts shall be increased to ?,250 pounds when individual packages are in the original sealed 
containers from .the manufacturer or packager and do not exceed 1 O pounds each. 
h. Maximum amounts shall be increased to 4,500 pounds when individual packages are in the original sealed 
containers from th.e manufacturer or packager and do not exceed 10 pounds each. 
i. The permitted quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 
j. Quantities are unlimited in an outdoor control area. 

TABLE 414.2.5(2) 
MAXIMUM ALLOWABLE QUANTITY OF FLAMMABLE AND COMBUSTIBLE LIQUIDS IN WHOLESALE AND 

RETAIL SALES OCCUPANCIES PER CONTROL AREAa 

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (aallons) 
Sprinklered in accordance with 

TYPE OF LIQUID Sprinklered in accordance Tables 5704.3.6.3(4) through 
with note b densities and 5704.3.6.3(8) and 5704.3.7.5. 1 Nonsprinklered 

arrangements of the IRt0FRatlena.'C~/ifomia Fire 
Code 

Class IA 60 60 30 
Class 18, IC, II and lllA 7,500° 15,000C 1,600 

Class 1118 Unlimited Unlimited 13,200 
[Table Notes not shown for clarity] . 

414.3 Ventilation. Rooms, areas or spaces in which explosive, corrosive, combustible, flammable or highly toxic 
dusts, mists, fumes, vapors or gases are or may be emitted due to the processing, use, handling or storage of 
materials shall be mechanically ventilated where required by this code, the lntemationa/Califomia Fire Code or the 
lntemationa/Califomia Mechanical Code. 

Emissions generated at workstations shall be confined to the area in which they are generated as specified in the 
!ntemationa/Califomia Fire Code and the lntemationalCalifomia Mechanical Code. 

414.5 Inside storage, dispensing, handling and use. The inside storage, dispensing and use of hazardous 
materials shall be in accordance with Sections 414.5.1 through 414.a.a414.5.4 of this code and the 
lntemationalCa/ifomia Fire Code. 

414.5.1 Explosi.on control. Explosion control shall be provided in accordance with the lntemationalCa/ifomia Fire 
Code as required by Table 414.5.1 where quantities of hazardous materials specified in that table exceed the 
maximum allowable quantities in Table 307.1(1) or where a structure, room or space is occupied for purposes 
involving explosion hazards as required by Section 415 or the lntemationalCa/ifomia Fire Code. 

a. See Section 414.1.3. 

TABLE 414.5.1 
EXPLOSION CONTROL REQUIREMENTSa, h 

[fable not shown for clarity] 

b. See the JnteR'Jationa!Ca/ifomia Fire Code. 
c. As generated during manufacturing or processing. 
d. Storage or use. 
e. In open use or dispensing. 
f. Rooms containing dispensing and use of hazardous materials when an explosive environment can occur because 
of the characteristics or nature of the hazardous materials or as a result of the dispensing or use process. 
g. A method of explosion control shall be provided when Class 2 water-reactive materials can form potentially 
explosive mixtures. 
h. Explosion venting is not required for Group H-5 fabrication areas complying with Section 415.11.1 and the 
!ntemationaJCa/ifomia Fire Code. 

\ 

414.5.2 Emergency or standby power. Where required by the lnternationalCa/ifomia Fire Code or this code, 
mechanical ventilation, treatment systems, temperature control, alarm, detection or other electrically operated 
systems shall be provided with emergency or standby power in accordance with Section 2702. For storage and use 
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areas for highly toxic or toxic materials, see Sections 6004.2.2.8 and 6004.3.4.2 of the lnternationalCa/ifomia Fire 
Code. · 

414.5.3 Spill control, drainage and containment. Rooms, buildings or areas occupied for the storage of solid and 
liquid hazardous materials shall be provided with a means to control spillage and to contain or drain off spillage and 
fire protection water discharged in the storage area where required in the lntemationalCalifomia Fire Code. The 
methods of spill control shall be in accordance with the lnternationalCa/ifomia Fire Code. 

414.5.6414.5.4 Hazardous material handling. The handling of hazardous materials shall be in accordance with 
California Fire Code Section ~5003. 

414.6 Outdoor storage, dispensing and use. The outdoor storage, dispensing and use of hazardous materials shall 
be in accordance with the lntemationalCa/ifomia Fire Code. 

415.1 Scope. The provisions of Sections 415.1 through 415.11 shall apply to the storage and use of hazardous 
materials in excess of the maximum allowable quantities per control area listed in Section 307.1. Buildings and 
structures with an occupancy in Group H shall also comply with the applicable provisions of Section 414 and the 
lntemationa!Califomia Fire Code. 

415.6 Fire separation distance. Group H occupancies shall be located on property in accordance with the other 
provisions of this chapter. In Groups H-2 and H-3, not less than 25 percent of the perimeter wall of the occupancy 
shall be an exterior wall. 

Exceptions: 
1. Liquid use, dispensing and mixing rooms having a floor area of not more than 500 square feet (46.5 m2) need not 
be located on the outer perimeter of the building where they are in accordance with the lntemationatCa/ifomia Fire 
Code and NFPA 30. 
2. Liquid storage rooms having a floor area of not more than 1,000 square feet (93 .m2) need not be located on the 
outer perimeter where they are in accordance with the lntemationa!Califomia Fire Code and NFPA 30. 
3. Spray paint booths that comply with the lntemati(ma!Califomia Fire Code need not be located on the outer 
perimeter. 

415.6.1 Group H occupancy minimum fire separation distance. Regardless of any other provisions, buildings 
containing Group H occupancies shall be set back to the minimum fire separation distance as set forth in Sections 
415.6.1.1 through 415.6.1.4. Distances shall be measured from the walls enclosing the occupancy to lot lines, 
including those on a public way. Distances to assumed lot lines established for the purpose of determining exterior 
wall and opening protection are not to be u.sed to establish the minimum fire separation distance for buildings on sites 
where explosives are manufactured or used when separation is provided in accordance with the quantity distance 
tables specified for explosive materials in the lntemationa/Califomia Fire Code. 

415.6.1.1 Group H-1. Group H-1 occupanci~s shall be set back not less than 75 feet (22 860 mm) and not less than 
required by the .'RtemationatCalifomia Fire Code. 

Exception: Fireworks manufacturing buildings separated in accordance with NFPA 1124. 

415.6.1.4 Explosive materials. Group H-2 and H-3 occupancies containing materials with explosive characteristics 
shall be separated as required by the !ntemationa!Califomia Fire Code. Where separations are not specified, the 
distances required shall be determined by a technical report issued in accordance with Section 414.1.3. 

TABLE 415.6.2 
DETACHED BUILDING REQUIRED 

[Table not shown for clarity] 

For SI: 1 ton = 906 kg, 1 cubic foot= 0.02832 m3, 1 pound = 0.454 kg. 
a. For materials that are detonable, the distance to other buildings or lot lines shall be in accordance with Chapter 56 
of the lnternationalCaliforriia Fire Code based on trinitrotoluene (TNT) equivalence of the material. For materials 
classified as explosives, see Chapter 56 of the International Fire Code. 
b. "Maximum Allowable Quantity" means the maximum allowable quantity per control area set forth in Table 307.1(1). 
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c. Limited to Division 1.4 materials and articles, including articles packaged for shipment, that are not regulated as an 
explosive under Bureau of Alcohol, Tobacco, Firearms and Explosives (BATF) regulations or unpackaged articles 
used in process operations that do not propagate a detonation or deflagration between articles, provided the net 
explosive weight of individual articles does not exceed 1 pound. 

415.9 Group H-2; Occupancies in Group H-2 shall be constructed in accordance with Sections 415.9.1 through 
415.9.3 and the .'-Rtemationa/Califomia Fire Code. 

415.9.1 Flammable and combustible liquids. The storage, handling, processing and transporting of flammable and 
combustible liquids in Group H-2 and H-3 occupancies shall be in accordance with Sections 415.8.2.1 through 
415.9.1.1, the tntemationa!Califomia Mechanical Code and the .1ntomationa/Califomia Fire Code. 

415.9.1.3 Tanks. Storage tanks shall be approved tanks conforming to the requirements of the lntomatlORa/Califomia 
Fire Code. 

415.9.1.4 Leakage containment. A liquid-tight containment area compatible with the stored liquid shall be provided. 
The method of spill control, drainage control and secondary containment shall be in accordance with the 
lntomatiORa!Califomia Fire Code. 

Exception: Rooms where only double-wall storage tanks conforming to Section 415.9.1.3 are used to store Class I, II 
and lllA flammable and combustible liquids shall not be required to have a leakage containment area. 

415.9.1.6 Tank vent. Storage tank vents for Class I, II or lllA liquids shall terminate to the outdoor air in accordance 
with the lntematiena!Ca/ifomia Fire Code. 

415.9.1.7 Room ventilation. Storage tank areas storing Class I, II or lllA liquids shall be provided with mechanical 
ventilation. The mechanical ventilation system shall be in accordance with the lntematiena!Califomia Mechanical 
Code and the lntematiORa!Califomia Fire Code. 

415.9.1.8 Explosion venting. Where Class I liquids are being stored, explosion venting shall be provided in 
accordance with the lntemationa!Califomia Fire Code. 

415.9.2 Liquefied petroleum gas facilities. The construction and installation of liquefied petroleum gas facilities 
shall be in accordance with the requirements of this code, the lntemationa.'Ca/ifomia Fire Code, the 
lntematlonalCalifomia Mechanical Code, the International f=uel Gas GodeCalifomia Plumbing Code and NFPA 58. 

415.9.3 Dry cleaning plants. The construction and installation of dry cleanir:ig plants shall be in accordance with the 
requirements of this code, the J.ntemationa!Califomia Mechanical Code, the lntomatfona/Califomia Plumbing Code 
and NFPA 32. Dry cleaning solvents and systems shall be classified in accordance with the !ntematlona!Califomia 
Fire Code. 

415.10 Groups H-3 and H-4. Groups H-3 and H-4 shall be constructed in accordance with the applicable provisions 
of this code and the !ntemationa/Califomia Fire Code. · 

415.11 Group H-5. In addition to the requirements set forth elsewhere in this code, Group H-5 shall comply with the 
provisions of Sections 415.11.1 through 415.10.11 and the !ntemationa!Califomia Fire Code. 

415.11.1.7 Transporting hazardous production materials to fabrication areas. HPM shall be transported to 
fabrication areas through enclosed piping or tubing systems that comply with Section 415.11.6 through service 
conidors complying with Section 415.11.3, or in corridors as permitted in the exception to Section 415.11.2. The 
handling or transporting of HPM within service corridors shall comply with the lntematlona!Califomia Fire Code. 

415.11.4 Storage of hazardous production materials. Storage of hazardous production materials (HPM) in 
fabrication areas shall be within approved or listed storage cabinets or gas cabinets or within a workstation. The 
storage of HPM in quantities greater than those listed in Section 5004.2 of the .'RtemationalCalifomia Fire Code shall 
be in liquid storage rooms, HPM rooms or gas rooms as appropriate for the materials stored. The storage of other 
hazardous materials shall be in accordance with other applicable provisions of this code and the 
/ntomatiORalCalifomia Fire Code. 
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415.11.7.2 Gas detection system operation •. The continuous gas detection system shall be capable of monitoring 
the room, area or equipment in which the gas is located at or below all the following gas concentrations: 
1. Immediately dangerous to life and health (IDLH) values where the monitoring point is within an exhausted 
enclosure, ventilated enclosure or gas cabinet. · 
2. Permissible exposure limit (PEL) levels when the monitoring point is in an area outside an exhausted enclosure, 
ventilated enclosure or gas cabinet. 
3. For flammable gases, the monitoring detection threshold level ·shall be vapor concentrations in excess of 25 
percent of the lower flammable limit (LFL) where the monitoring is within or outside an exhausted enclosure, 
ventilated enclosure or gas cabinet. 
4. Except as noted in this section, monitoring for highly toxic and toxic. gases shall also comply with Chapter 60 of the 
!ntemat!ona!Ca/ifomia Fire Code. 

415.11.9.3 Signals. The emergency control station shall receive signals from emergency equipment and alarm and 
detection systems. Such emergency equipment and alarm and detection systems shall include, but not be limited to, 
the following where such equipment or systems are required to be provided either in this chapter or elsewhere in this 
code: 

1. Automatic sprinkler system alarm and monitoring systems. 
2. Manual fire alarm systems. 
3. Emergency alarm systems. 
4. Continuous gas detection systems. 
5. Smoke detection systems. 
6. Emergency power system. 
7. Automatic detection and alarm systems for pyrophoric liquids and Class 3 water-reactive liquids required in Section 
2705.2.3.4 of the lRteFRatloRalCa/ifomia Fire Code. 
8. Exhaust ventilation flow alarm devices for pyrophoric liquids and Class 3 water-reactive liquids cabinet exhaust 
ventilation systems required in.Section 1805.2.3.4 of the lRteFRatiORa/Califomia Fire Code. 

415.11.10.1 Required electrical systems·. Emergency power shall be provided for electrically operated equipment 
and connected control circuits for the following systems: 

1. HPM exhaust ventilation systems. 
2. HPM gas cabinet ventilation systems. 

· 3. HPM exhausted enclosure ventilation systems. 
4. HPM gas room ventilation systems. 
5. HPM gas detection systems. 
6. Emergency alarm systems. 
7. Manual and automatic fire alarm systems. 
8. Automatic sprinkler system monitoring and alarm systems. 
9. Automatic alarm and detection systems for pyrophoric liquids and Class 3 water-reactive liquids required in Section 
2705.2.3.4 of the lRteFRationa!Califomia Fire Code. 
10. Flow alarm switches for pyrophoric liquids and Class 3 water-reactive liquids cabinet exhaust ventilation systems 
required in Section 2705.2.3.4 of the lRtemationa!Califomia Fire Code. 
11. Electrically operated systems required elsewhere in this code or in the !Rtemationa!Ca/ifomia Fire Code 
applicable to the use, storage or handling of HPM. 

415.11.11 Automatic sprinkler system protection in exhaust ducts for HPM. An approved automatic sprinkler 
system shall be provided in exhaust ducts conveying gases, vapors, fumes, mists or dusts generated from HPM in 
accordance with Sections 415.11.11.1 through 415.11.11.3. and the lRtemationa!Ca/ifomia Mechanical Code. 

416.11415.12 Group H occupancies located above the 10th story. 

416.11.1415.12.1 Fire - smoke barrier. Any story containing a Group H occupancy above the 10th story shall be 
subdivided by a fire-smoke barrier constructed as a fire barrier having a fire resistance rating of not less than 2 hours 
and shall also comply with the smoke barrier requirements of Section 710. The 2-hour fire-smoke barrier shall be in 
accordance with Sections 415.11.1.1through415.11.1.5. 

416.11.1.1415.12.1.1 The 2-hour fire-smoke barrier shall be continuous from exterior wall to exterior wall. 
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415.11.1.2415.12.1.2 The fire-smoke barrier sh13/I divide the story so that the square footage on each side of the 2-
hour fire-smoke barrier is not less than 30 P.ercent of the total floor area. 

415.11.1.3415.12.1.3 A minimum of one door opening shall be provided in the 2-hour fire-smoke barrier for 
emergency access. 

415.11.1.4415.12.1.4 Each side of the 2-hour fire-smoke barrier shall be designed as a separate smoke zone 
designed in accordance with Section 909.6. 

415.11.1.5415.12.1.5 The area on each side of the 2-hour fire-smoke barrier shall be served by a minimum of one 
exit enclosure in accordance with Section 1022. 

445.42415.13 Elevators and elevator lobbies above the 10th story. Any story containing a Group H occupancy 
above the 10th story shall be provided with elevators and elevator lobbies in accordance with Sections 4113.12.1 
415.13.1 through 415.12.3415.13.3. 

416.12.1415.13.1 An elevator that serves every story of the building shall be provided on each side of the 2-hour fire
smoke barrier. 

415.12.2415.13.2 An elevator lobby shall be provided on each side of the 2-hour fire-smoke barrier at each floor in 
accordance with Section 708.14.1. Exceptions to 708.14.1 shall not apply. 

415.12.3415.13.3 The elevator and its associated elevator lobbies and elevator machine rooms shall be pressurized 
in accordance with Section 909.6. 

416.1 General. The provisions of this section shall apply to the construction, installation and use of buildings and 
structures, or parts thereof, for the application of flammable finishes. Such construction and equipment shall comply 
with the lntematfoRafCalifomia Fire Code. 

416.2.2 Ventilation. Mechanical ventilation and interlocks with the spraying operation shall be in accordance with the 
IRtematiooalCalifomia Mechanical Code. 

416.3 Spraying spaces. Spraying spaces shall be ventilated with an exhaust system to prevent the accumulation of 
flammable mist or vapors in accordance with the !Rtemationa/Ca/ifomia Mechanical Code. Where such spaces are 
not separately enclosed, noncombustible spray curtains shall be provided to restrict the spread of flammable vapors. 

416.4 Spray booths. Spray booths shall be designed, constructed and operated in accordance with the 
!Rtematiooa!Califomia Fire Code. 

419.8 Ventilation. The applicable ventilation requirements of the !Rtematiooa/Califomia Mechanical Code shall apply 
to each area within the live/work unit for the function within that space. 

SECTION420 
GROUPSt+,-R-1, R-2, R-2.1, R-3, R-3.1 and R-4 

420.1 General. Occupancies in Groups .J.+.-R-1, R-2, R-2.1, R-3, R-3.1 and R-4 shall comply with the provisions of 
Sections 420.1 through 420.6 and other applicable provisions of this code. 

420.4 Smoke barriers in Group I 1, Condition 2R-2.1. Smoke barriers shall be provided in Group I 1, Condition 2R-
2.1, to subdivide every story used by persons receiving care, treatment or sleeping and to provide other stories with 
an occupant load of 50 or more persons, into no fewer than two smoke compartments. Such stories shall be divided 
into smoke compartments with an area of not more than 22,500 square feet (2092 m2) and the distance of travel from 
any point in a smoke compartment to a smoke barrier door shall not exceed 200 feet (60 960 mm). The smoke barrier 
shall be in accordance with Section 709. 

420.5 Automatic sprinkler system. Group R occupancies shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.8. Group +..:+R-2. 1 occupancies shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 903.2.6. Quick response or residential automatic sprinklers 
shall be installed in accordance with Section 903.3.2. ' 
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420.6 Fire alarm systems and smoke alarms. Fire alarm· systems and smoke alarms shall be provided in Group -1-4; 
R-1, R-2. R-2.1 and R-4 occupancies in accordance with Sectio.ns 907.2.6, 907.2.8, 907.2.9 and 907.2.10, 
respectively. Singleor multiple- station smoke alarms shall be provided in Groups -1-4; R-2, R-2. 1, R-3 and R-4 in 
accordance with Section 907.2.11. 

420.9420.10 Licensed 24-hour care facilities in a Group R-2.1, R-3.1 or R-4 occupancy. See Section 42:§435 for 
Special Provisions for licensed 24-hour care facilities in a Group R-2. 1, R-3.1, or R-4 occupancy. 

420.10 tsxistillg Gmup R Ossupaneies. See Chapter 34. 

SECTION [F] 426 
COMBUSTIBLE DUSTS, GRAIN PROCESSING AND STORAGE 

426.1 Combustible dusts, grain processing and storage. The provisions of Sections 426.1.1 through 426. 1.7 shall 
apply to buildings in which materials that produce combustible dusts are stored or handled. Buildings that store or 
handle combustible dusts shall comply with the applicable provisions of NFPA 61, NFPA 85, NFPA 120, NFPA 484, 
NFPA 654, NFPA 655 and NFPA 664 and the lntemationa!Ca/ifomia Fire Code. . 

' 426.1.4 Explosion control. Explosion control shall be provided as specified in the lnternationalCa/ifomia Fire Code, 
or spaces shall be equipped with the equivalent mechanical ventilation complying with the lntemationalCa/ifomia 
Mechanical Code. 

SECTION 42§435 
SPECIAL PROVISIONS FOR LICENSED 24-HOUR 

CARE FACILITIES IN A .GROUP R-2.1, R-3.1, R-4 [SFM] 

426.1435.1 Scope. The provisions of this secfion shall apply to 24-hour care facilities in a Group R-2. 1, R-3. 1 or R-4 
occupancy licensed by a governmental agency. 

426.2435.2 General. The provisions in this section shall apply in addition to general requirements in this code. 

425.2.1-435.2.1 Restraint shall not be practiced in a Group R-2.1, R-3.1 or R-4 Occupancies. 

Exception: Occupancies which meet all the requirements for a Group 1-3 Occupancy. 

~435.2.2 Pursuant to Health and Safety Code Section 13133, regulations of the state fire marshal pertaining to 
occupancies classified as Residential Facilities (RF) and Residential Care Facilities for the Elderly (RCFE) shall apply 
uniformly throughout the state and no city, county, city and county, including a charter city or charter county, or fire 
protection district shall adopt or enforce any ordinance or local rule or regulation relating to fire and panic safety 
which is inconsistent with these regulations. A city, county, city and county, including a charter city or charter county 
may pursuant to Health and Safety Code Section 131.43.5, or a fire protection district may pursuant to Health and 
Safety Code Section 13869. 7, adopt standards more stringent than those adopted by the state fire marshal that are 
reasonably necessary to accommodate local climate, geological or topographical conditions relating to roof coverings 
for Residential Care Facilities for the Elderly. 

Exception: Local regulations relating to roof coverings in facilities licensed as a residential care facility for the elderly 
(RCFE) per Health and Safety Code Section 13133. 

426.3435.3 Building height and area provisions. 

426.3.1435.3.1 Group R-2.1, R-3.1 and R-4 shall be constructed in accordance with Table 503. 

426.3.2435.3.2 Limitations six or less clients. Group R-3.1 occupancies where nonambulatory clients are housed 
above the first story, having more than two stories in height or having more than 3, 000 square feet (279 m2) of floor 
area above the first story shall not be of less than one-hour fire-resistance-rated construction throughout. Jn Group 
R3.1 occupancies housing a bedridden client, the client sleeping room shall not be located above or below the first 
story. 
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Exception: Clients who become bedridden as .a result of a temporary illness as defined in Health and Safety Code 
Sections 1566.45, 1568.0832 and 1569.72. A temporary illness is an illness, which persists for 14 days or less. A 
bedridden client may be retained in excess of the 14 days upon approval by the Department of Social Services and 
may continue to be housed on any story in a Group R-3. 1 occupancy classified as a licensed residential facility. Every 
licensee admitting or retaining a bedridden resident shall, within 48 hours of the resident's admission or retention in 
the facility, notify the local fire authority with jurisdiction of the estimated length of time the resident will retain his or 
her bedridden status in the facility. 

~435.3.3 Limitations seven or more clients. Group R-4 ·occupancies where nonambulatory clients are 
housed above the first story and there is more than 3,000 square feet (279 m2) of floor area above the first story or 
housing more than 16 clients above the first story shall be constructed of not less than one-hour fire-resistance-rated 
construction throughout. 

426.3.4435.3.4 Nonambulatory elderly clients. Group R-4 occupancies housing nonambulatory elderfy clients shall 
be of not less than one-hour fire-resistance-rated construction throughout. 

426.4435.4 Type of construction provisions. 

426.4.1435.4. 1 Group R-2.1, occupancies are not permitted in nonfire-resistance-rated construction, see Health and 
Safety Code Section 13131.5. 

426.6435.5 Fire-resistance-rated construction provisions. 

425.6.1435.5.1 Smoke barriers required. Group R-2.1 and R-4 occupancies licensed as a Residential Care Facility 
(RCF) with individual floor areas over 6,000 square feet (557 m2) per floor, shall be provided with smoke banters, 
constructed in accordance with Section 710. Group R-2.1 occupancies housing bedridden clients shall be provided 
with smoke banters constructed in accordance with Section 710 regardless of the number of clients. When smoke 
banters are required, the area within a smoke compartment shall not exceed 22,500 square feet (2090 m2) nor shall 
its travel distance exceed 200 feet (60 960 mm). Such smoke banters shall divide the floor as equally a~ possible. 

426.6.2435.5.2 Smoke partitions. Group R-2.1 occupancies where smoke partitions are required, framing shall be 
covered with noncombustible materials having an approved thermal barrier with an index of not less than 15 in 
accordance with FM 4880, UL 1040, NFPA 286 or UL 1715. · 

425.6.3435.5.3 Independent egress. At least two means of egress shall be provided from each smoke compartment 
created by smoke barriers. Means of egress may pass through adjacent compartments provided it does not return 
through the smoke compartment from which means of egress originated. 

426.6435.6 lnteriorfinish provisions. 

425.6.4435.6.1 Interior wall and ceiling finish. Group R-3. 1 occupancies housing a bedridden client shall comply 
with interior wall and ceiling finish requirements specified for Group 1-2 occupancies in Table 803.9. 

426-.9.2435.6.2 Safety padding. Padding material used on walls, floors and ceilings in Group I and R-2.1 
occupancies shall be of an approved type tested in accordance with the procedures established by State Fire 
Marshal Standard 12-8-100, Room Fire Test for Wall and Ceiling Materials, California Code of Regulations, Title 24, 
Part 12. 

426.1435.7 Fire protection system provisions .. 

42firl.A.435. 7. 1 Automatic sprinkler systems in Group R-2. 1, R-3.1 and R-4 occupancies. An automatic sprinkler 
system shall be installed where required in Section 903. 

425,1.,.2435.7.2 Fire alarm systems in Group R-2. 1 and R-4 occupancies. An approved fire alarm system shall be 
installed where required in Section 907. 

426.+.3435. 7.3 Smoke alarms in Groups R-2. 1, R-3. 1 and R-4 occupancies. Smoke alarms shall be installed 
where required in Section 907.2.11.2. 
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426.7.4435.7.4 Hearing impaired. See Section 907.5.2.3.5. 

426.8435.8 Means of egress provisions. 

426.8.1435.8.1 General. In addition to the general means of egress requirements of Chapter 10, this section shall 
apply to Group R-2.1, R-3.1 and R-4 occupancies. 

426.8.2435.8.2 Number of exits. 

426.8.2.1435.8.2.1 Group R-2.1, R-3.1 and R-4 occupancies shall have a minimum of two exits. 

Exception: Ancillary use areas or occupancies shall have egress as required by Section 1021. 

426.8.3435.8.3 Egress arrangements. 

426.8.3.1435.8.3.1 Egress through adjoining dwelling units shall not be permitted. 

426.8.3.2435.8.3.2 Group R-3.1 occupancies housing nonambulatory clients. In a Group R-3. 1 occupancy, 
be/irooms used by nonambulatory clients shall have access to at least one of the required exits which shall conform . 
to one of the following: 

1. Egress through a hallway or area into a bedroom in the immediate area which has an exit directly to the exterior 
and the corridor/hallway is constructed consistent with the dwelling unit interior walls. The hallway shall be separated 
from common areas by a solid wood door not less than 1 318 inch (35 mm) in thickness, maintained self-closing or 
shall be automatic closing by actuation of a smoke detector installed in accordance with Section 716.5.9. 
2. Egress through a hallway which has an exit directly to the exterior. The hallway shall be separated from the rest of 
the house by a wall constructed consistent with the dwelling unit interior· walls and opening protected by a solid wood 
door not less than 1 318 inch (35 mm) in thickness, maintained self-closing or shall be automatic closing by actuation 
of a smoke detector installed in accordance with Section 716.5.9. 
3. Direct exit from the bedroom to the exterior shall be of a size as to permit the installation of a door not less than 3 
feet (914 mm) in width and not less than 6 feet 8 inches (2032 mm) in height. When installed, doors shall be capable 
of opening at least 90 degrees and shall be so mounted that the clear width of the exit way is not less than 32 inches 
(813 mm). 
4. Egress through an adjoining bedroom which exits to the exterior. 

426.8.3.3435.8.3.3 Group R-3.1 occupancies housing only one bedridden client. In Group R-3.1 occupancies 
housing a bedridden client and not provided with an approved automatic sprinkler system, all of the following shall 
apply: 

1. In Group R-3.1 occupancies housing a bedridden client, a direct exit to the exterior of the residence shall be 
provided from the client sleeping room. . 
2. Doors to a bedridden client's sleeping room shall be of a self-closing, positive latching 1-318 inch solid wood door. 
Such doors shall be provided with a gasket so installed as to provide a seal where the door meets the jam on both 
sides and across the top. Doors shall be maintained se/fc/osing or shall be automatic closing by actuation of a smoke 
alarm in accordance with Section 716.5.9. 
3. Group R-3.1 occupancies housing a bedridden client, shall.not have a night latch, dead bolt, security chain or any 
similar locking device installed on any interior door leading from a bedridden client's sleeping room to any interior 
area such as a corridor, hallway and or general use areas of the residence in accordance with Chapter 1 O. 
4. The exterior exit door to a bedridden client's sleeping room shall be operable from both the interior and exterior of 
the residence. 
5. Every required exit doorway from a bedridden client sleeping room shall be of a size as to permit the installation of 
a door not Jess than 3 feet (914 mm) in width and not Jess than 6 feet 8 inches (2032 mm) in height. When installed in 
exit doorways, exit doors shall be capable of opening at least 90 degrees and shall be so mounted that the clear 
width of the exit way is not less than 32 inches (813 mm). 
Note: A sliding glass door can be used as an exterior exit doorway as long as it is operable from the inside and 
outside and the clear width of the exit way is notless than 32 inches (813 mm). · 

426.8.3.4435.8.3.4 Intervening rooms. A means of exit shall not pass through more than one intervening room. A 
means of egress shall not pass through kitchens, storerooms, closets, garages or spaces used for similar purposes. 
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. Exception: Kitchens which do not form separate rooms by construction. 

426.8.4435.8.4 Corridors. 

425.8.4.1435.8.4.1 Unless specified by Section 42f>.8.A435.8.4, corridors serving Group R-2.1 and Group R-4 
occupancies shall comply with Section 1018. 1. 

In Group R-2. 1 occupancies provided with fire sprinklers throughout and which are required to have rated corridors, 
door closers need not be installed on doors to client sleeping rooms. 

425.8.4.3435.8.4.3 In a Group R-2.1 and Group R-4 occupancies having smoke barriers, cross-corridor doors in 
corridors 6 feet (1829 mm) or fess in width shall have, as a minimum, a door 36 inches (914 mm) in width. 

426.8.5435.8.5 Changes in level. In Group R-3. 1 occupahcies housing nonambulatory clients interior changes in 
level up to 0.25 inch (6 mm) may be vertical and without edge treatment. Changes in level between 0.25 inch (6 mm) 
and 0.5 inch (12. 7 mm) shall be beveled with a slope no greater than 1 unit vertical in 2 units horizontal (50 percent 
slope). Changes in level greater than 0.5 inch. (12. 7 mm) shall be accomplished by means of a ramp. 

426.8-6435.8.6 Stairways. 

425.8.6.1435.8.6.1 Group R-2.1 and Group R-4 occupancies housing more than six nonambulatory clients above the 
first floor shall be provided with two vertical exit enclosures. Stairway enclosures shall be in compliance with Section 
1022. Exceptions to Section 1022 shall not apply in facilities licensed as a 24-hour care facility 

425.8.6.2435.8.6.2 Group R-3.1 occupancies may continue to use existing stairways (except for winding and spiral 
stairways which are not permitted as a required means of egress) provided the stairs have a maximum rise of 8 
inches (203 mm) with a minimum ron of 9 inches (229 mm). The minimum stairway width may be 30 inches (762 
mm). 

425.8.7.1435.8.7.1 Doors within floor separations. Doors within such floor separations shall be tight fitting solid 
wood at least 1318 inches (35 mm) in thickness. Door glazing shall not exceed 1296 square inches (32 918 mm2) 
with no dimension greater than 54 inches (1372 mm). Such doors shall be positive latching, smoke gasketed and 
shall be automatic-closing by smoke detection. 

42li.8.8435.8.8 Fences and gates. Grounds of a Residential Care Facility for the Elderly serving Alzheimer clients 
may befenced and gates therein equipped with locks, provided safe dispersal areas are located not Jess than 50 feet · 
(15 240 mm) from the buildings. Dispersal areas shall be sized to provide an area of not less than 3 square feet 
(0.2Bm2) per occupant. Gates shall not be installed across corridors or passageways leading to such dispersal areas 
unless they comply with egress requirements. 

425.8.9435.8.9 Basement exits. One exit is required to grade level when the basement is accessible to clients. 

425.8.10435.8.10 Delayed egress locks. See Section 1()()8.1.9.71010.1.9.7. 

425,9435.9 Request for alternate means of protection for facilities housing bedridden clients. Request for 
alternate means of protection shall apply to Sections 426435 through 42:6:9435.9. Request for approval to us,e an 
alternative material, assembly or materials, equipment, method of construction, method of installation of equipment, 
or means of protection shall be made in writing to the local fire authority having jurisdiction by the facility, client or the 
clienfs authorized representative. Sufficient evidence shall be submitted to substantiate the need for an alternate 
means of protection. The facility, client or the client's representative or the local fire authority having jurisdiction may 
request a written opinion from the State Fire Marshal concerning the interpretation of the regulations promulgated by 
the state Fire Marshal for a particular factual dispute. The state Fire Marshal shall issue the written opinion within 45 
days following the request. Approval of a request for use of an alternative material, assembly or materials, .equipment, 
method of construction, method of installation of equipment, or means of protection made pursuant to this section 
shall be limited to Group R, 3. 1 occupancies housing a bedridden client. Approvals made by the local fire authority 
having jurisdiction and the written opinion by the State Fire Marshal shall be applicable only to the requesting facility 
and shall not be construed as establishing any precedent for any future request by that facility or any other facility. 
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426.1-0435.10 Temporarily bedridden clients, Clients who become temporarily bedridden as defined in Health and 
Safety Code Section 1569. 72, as enforced by the Department of Social Services, may continue to be housed on any 
story in Group R-2. 1, R-3. 1 or R-4 occupancies classified as Residential Care Facilities for the Elderly (RCFE). Every 
Residential Care Facility for the Elderly (RCFE) admitting or retaining a bedridden resident shall, within 48 hours of 
the residenfs admission or retention in the facility, notify the local fire authority with jurisdiction of the estimated 
length of time the resident will retain his or her bedridden status in the facility. 

SECTION 426436 
GROUP 1-4 [SFM] 

426.4436.1 Group 1-4 special provisions. Rooms classified as Group 1-4 shall not be located above or below the 
first story. 

Exceptions: 
1~ Basements or stories having floor levels located within 4 feet (1219 mm), measured veitica/ly, from adjacent 
ground level at the level of exit discharge, provided the basement or story has exterior exit doors at that level . 

. 2. In buHdings equipped with an automatic sprinkler system throughout, rooms used for kindergarten, first- and 
second-grade children or for day-care purposes may be located on the second story, provided there are at least two 
exterior exit doors, or other egress systems complying with Section 1017 with two exits, for the exclusive use of such 
occupants. Egress systems for the exclusive use of such occupants shall be maintained until exit discharge at grade 
is attained. 
3. Group 1-4 child-care facilities may be located above the first story in buildings of Type I construction and in Types 
fl-A and Ill-A construction, sobject to the limitation of Section 503 when: 
3.1. Group 1-4 childcare facilities with children under the age of seven or containing more than 12 children per story 
shall not be located above the fourth floor; and 
3.2. The entire story in which the Group 1-4 child-care facility is located is equipped with an approved manual fire 
alann and smoke-detection system. (See the Fire Code.) Actuation of an initiating device shall sound an audible 
alann throughout the entire story. When a building fire alann system is required by other provisions of this code or the 
Fire Code, the alarm system shall be connected to the building alarm system. An approved alann signal shall sound 
at an approved location in the Group 1-4 child-care facility to indicate a fire alarm or sprinkler flow condition in other 
portions of the building; and · 
3.3 Group 1-4 child-care facilities, if more than 1,000 square feet (92.9 m2) in area, is divided into at least two 
compartments of approximately the same size by a smoke banter with door openings protected by smoke- and draft
control assemblies having a fire-protection rating of not less than 20 minutes. Smoke banters shall have a fire
resistive rating of not less than one hour. In addition to the requirements of Section 508.3.3, .occupancy separations 
between Group 1-4 child-care and other occupancies shall be constructed as smoke barriers. Door openings in the 
smoke banter shall be tightfittinq, with gaskets installed as required by Secticm 710, and shall be automatic closing by 
actuation of the automatic sprinklers, fire afann or smoke-detection system. 
3.4. Each compartment formed by the smoke banter has not less than two exits or exit access doors, one of which is 
permitted to pass through the adjoining compartment; and 
3.5 Where two or more exits or exit access are rnquired at least one shall not share a common path of travel. 
3. 6. The building is equipped with an automatic sprinkler system throughout. 

SECTION 421437 
Reserved 

SECTION 428438 
Reserved 

. . SECTION 42:9439 
ROAD TUNNELS, BRIDG'ES, AND OTHER LIMITED ACCESS HIGHWAYS [SFM] 

429.4439.1 General. Road tunnels, bridges, and other limited access highways that are state owned .shall comply 
with NFPA 502. 

SECTION 430440 
HORSE RACING STABLES [SFM] 
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430.4440.1 For automatic sprinkler and fire ala.rm system requirements applying to each building, barn or structure 
which is used by an association regulated by the California Horse Racing Board for the stabling of horses or human 
habitation, and the stable area grounds, including any additional location where any excess horses are stabled see 
Title 4, Division 4, Article 17, Section 1927. 

SECTION~ 
PET KENNELS [SFM] 

434-.4441.1 These regulations shall apply to every building or fire area in which a pet dealer, as defined in Health and 
Safety Code Section 122125, maintains a kennel. 

434-.2441.2 Automatic sprinkler system. An approved automatic sprinkler system complying with California Fire 
Code Section 903 shall be installed. 

Exception: Where a fire alarm system that is connected to a central reporting station that alerts the local fire 
department in case of fire. 

SECTION 432442 
COMBUSTION ENGINES AND GAS TURBINES[SFM] 

432-.4442.1 General. The installation of combustion engines and gas turbines shall be in accordance with NFPA-37 
and this chapter. 

43244~ Separation. 

432.2.1442.2.1 Construction. Every room in which is installed a combustion engine or gas turbine shall be 
separated from the remainder of the building by not less than a one-hour fire barrier. 

432.2.2442.2.2 Exterior openings. When doors, windows or louvered openings are located below openings in 
another story or less than 10 feet (3048 mm) from doors, windows or louvered openings of the same building, they 
shall be protected by a fire assembly having a 314-hour rating. Such fire assemblies shall be fixed, automatic or self
closing. 

432.2.2.1442.2.2.1 Interior openings. In other than buildings housing Group I and R-2.1 occupancies, interior 
openings shall be allowed in buildings protected by an automatic fire sprinkler system throughout. 

4 32.2.3442.2.3 Location. Combustion engines and gas turbines used for emergency power shall not be located in a 
room or area used for any other purpose other than equipment and controls related to the generation and distribution 
of emergency power. 

432.2.4442.2.4 Special hazards. The handling and use of flammable or combustible liquids shall comply with the 
California Fire Code. 

SECTION 439445 
RESERVED 

SECTION 436446 
WINERY CAVES [SFM] 

43M446.1 Scope. The use of subterranean space for winery facilities in natural or manmade caves shall be in 
accordance with this section. 

436-:2446.2 Definitions. 

436.3446.3 General. For definitions of ASSEMBLY, FIRE APPLIANCE and NONCOMBUSTIBLE, see Chapter 2. 

436.4446.4 Limited application. For the purpose of Section 436446. certain terms are defined as follows: 
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TYPE 1 WINERY CAVES are natural or manrnade caves used solely for storage and/or processing of wine at a 
winery facility. Type 1 winery caves are not accessible to the public. · 

TYPE 2 WINERY CAVES are natural or manmade caves used for the storage and/or processing of wine at a winery 
facility. Type 2 winery caves are accessible to the public on guided tours only. 

TYPE 3 WINERY CAVES are natural or manmade caves used for the storage and/or processing of wine at a winery 
facility. Type 3 winery caves are accessible to the public on guided tours and contain assembly use areas. 

436.6446.5 Permits. For pennits to operate Type 2 and 3 winery caves, see Section 105. 

436.-6446.6 Fire apparatus access roads. Fire apparatus access roads shall be constructed and maintained in 
accordance with the California Fire Code, Section 503. 

436:1446.7 Construction requirements. 

4J.63.A.446. 7.1 Allowable area. The area of winery caves shall not be limited if constructed entirely of 
noncombustible materials. Winery caves constructed with combusUb/e materials shall be limited in area so that no 
point is more than' 150 feet (45 720 mm) from an exit. 

43i.+.2446. 7.2 Interior construction. The walls and ceilings of winery caves shall not contain hidden or concealed 
spaces. 

436.8446.8 General requirements. 

436.8.1446.8.1 Public tours. Tours for the public shall be continuously guided by staff knowledgeable in the location 
of exits and the use of emergency notification devices. 

436.8.2446.8.2 Standby personnel. Per the Califomia Fire Code, Section 2404.20, when, in the opinion of the fire 
chief, it is essential for public safety, the owner, agent or lessee shall employ one or more qualified persons, a~ 
required and approved by the chief, to be on duty at such place, Such individuals shall be in uniform or otherwise 
easily identifiable. Standby personnel shall be subject to the fire chiefs orders at all times when so employed and 
shall remain on duty during the times such places are open to the public or when such activity is being conducted. 
Before the start of any activity requiring standby personnel, such individuals shall: 1. Inspect the required fire 
appliances to ensure they are in the proper place and in good working order. 2. Inspect all exits to verify accessibility 
and proper operation. While on duty, such individuals shall not be required or permitted to perform any duties other 
than those specified by the fire chief. 

436.8.3446.8.3 Open-flame devices. The use of candles and other open-flame devices shall be in accordance with 
California Fire Code Section 308. 1. 7. 

436.9446.9 Portable fire extinguishers and other fire appliances. Portable fire extinguishers shall be located to be 
readily accessible. Its type, location and spacing throughout the facility shall be in accordance with the provisions of 
Title 19, Chapter 3 and California Fire Code Section 906.1. Other fire appliances shall be maintained at the site as 
required by the fire chief. · 

43fi.1.0446.1 O Fire alarm systems. An approved manual fire alarm system conforming with the provisions of the 
California Fire Code, Section 907.2. 1 shall be provided in all Type 3 winery caves. 

436.44446.11 Exits. 

436.11.1446.11.1 Distribution. Exits shall be located remotely from each other and arranged to minimize any 
possibility that more than one may be blocked off by any one fire or other emergency condition. 

436.11.2446.11.2 Number. Winery caves shall be provided with a minimum of two exits. Assembly areas of Type 3 
winery caves shall be provided with exits as required by the California Building Code for Group A Occupancies. 

436.4-2446.12 Exit illumination. 
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4-36.12.1446.12.1 General. Exits shall be illuminated to a minimum intensity of not less than 1 foot-candle (10. 76 Ix) 
at floor level whenever the winery cave is occupied. Fixtures providing exit illumination shall be supplied from a 
dedicated circuit or source of power used only for exit illumination. 

436.12.2446.12.2 Separate sources of power. The power supply for exit illumination may be provided by the 
premises' wiring system. In the event of its failure, illumination shall be automatically provided from an emergency 
system in Types 2 and 3 winery caves. Emergency systems shall be supplied from storage batteries or an on-site 
generator set, and the system shall be installed in accordance with the requirements of the California Electrical Code. 

436.43446.13 Exit signs. Exit signs shall be installed at required exits and where otherwise necessary to clearly 
indicate the exits from assembly areas in Type 3 winery caves. 

436.44446.14 Maximum occupant load. Occupant load requirements in the assembly areas of Type 3 winery caves 
shall be in accordance with Section 1004. 

436-.1-6446.15 Seating arrangements. Seating arrangements in the assembly areas of Type 3 winery caves shall be 
in accordance with California Fire Code, Section 1028.9. 

SECTION 431447 
RESERVED 

SECTION 438448 
RESERVED 

SECTION 439449 
PUBLIC LIBRARIES (SL AND SFMJ 

Public libraries funded from the California Library Construction and Renovation Act of 1988. 

43fM.449.1 Automatic sprinkler system. Automatic sprinkler systems shall be installed in: 1. New facilities, 
including additions; 2. Existing facilities to which a project adds the lesser of 5, 000 square feet ( 465 m2) or 1 O percent 
of the size of the existing facility, if the existing facility does not already have an automatic sprinkler system. 

439.2449.2 System monitoring requirement. All fire protection systems shall be monitored by a fire alann 
supervising station in accordance with the NFPA 72. 

439.3~ Book return slots. Any interior book return with a slot piercing the exterior wall shall have a separate 
sprinkler head and be enclosed in fire-rated construction. 

439A449.4 Automatic sprinkler and extinguishing systems. For public libraries constructed with funds awarded 
under the California Reading and Literacy Improvement and Public Library Construction and Renovation Bond Act of 
2000: 
1. Fire sprinkler system requirement All libraries funded for new construction, including additions, shall have 
automatic fire sprinkler systems installed. 
2. Fire sprinkler system requirement for renovations of existing facilities. If there is no automatic fire sprinkler 
system in the existing facility, grant recipients shall be required to install a fire sprinkler system throughout the 
existing facility. 
3. Fire sprinkler system types. The grant recipient may choose, on approval by the local fire authority, from wet
pipe, dry-pipe or pre-action systems, utilizing listed standard, early suppression fast response (ESFR), or on/off type 
sprinkler heads. 
4. Book return rooms and slots. Book return rooms with slots in exterior walls shall have an automatic sprinkler 
head and be of approved fire-resistive construction. Book return slots and book drops shall have an additional 
automatic sprinkler head when shielded from the room sprinkler head. 
5. System monitoring requirement. All fire protection systems shall be monitored by a fire alarm supervising station 
in accordance with the National Fire Protection Association (NFPA) 72. 
6. Alternate fire-extinguishing systems for specialized areas. When approved by the fire authority having 
jurisdiction, other types of approved automatic fire-extinguishing systems may be utilized as an alternate to sprinklers 
in the following areas: rare book rooms, central computer rooms and telecommunication rooms. 
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7. Automatic sprinkler system plan requirement. Fire sprinkler system drawings shall use the furniture plan as a 
background for coordination with furniture and book stack location and height. 

440.1450.1 Group C Occupancies defined. 

SECTION 440450 
GROUP C [SFM] 

44lJA-A.450.1.1 Organized camps. For the purposes of these regulations, Group C Occupancies shall mean 
"organized camps" as defined in Section 18897, Health and Safety Code. 

440.1.1.1450.1.1.1 Description. An organized camp is a site with programs and facilities established for the primary 
purpose of providing an outdoor group living experience with social, spiritual, educational or recreational objectives, 
for five days or more during one or more seasons of the year. The term "organized camp" does not include a motel, 
tourist camp, trailer park, resort, hunting camp, auto court, labor camp, penal or correctional camp, child-care 
institution or home-finding agency nor does it include any charit;:ible or recreational organization which complies with 
the rules and regulations for recreational trailer parks provided for by Section 18301 (b), Health and Safety Code. 

440.1.2450.1.2 Tents and tent structures. For the purpose of this chapter, a tent or tent structure is defined as any 
shelter of which 25 percent or more of the walls or roof, or both, are constructed of, or covered or protected by, a 
canvas or any other fabric material. 

440.2450.2 Purpose and intent. The provisions of this section are established to provide fire and life safety in 
organized camps, but at the same time preserve the basic concept of outdoor living. It is the intent of this section that 
organized camps shall be considered as a separate and distinct occupancy. 

440.3450.3 Basic building and structures. 

440.3.1450.3.1 Building classification. Every building or structure shall be classified into the occupancy group they 
most nearly resemble and be constructed in accordance with appropriate occupancy requirements specified in thfa 
parl. 

Exceptions: 
1. Tents, tent structures, and buildings and structures th~t do not exceed 25 feet (7620 mm) in any lateral dimension 
and where such building or structure is not more than.one story. 
2. For fire safety, buildings or structures on the premises of an organized camp which are used for sleeping purposes, 
regardless of their similarity to other occupancy groups, shall conform to the provisions of Sections 4404450.4. 
44().;6450.5. 44M450.6and 44fJ.:.7450. 7. 
3. For fire safety, buildings and structures which are not used for sleeping purposes shall conform to the provisions of 
Section 44(),.7450. 7, which shall supersede any similar provisions contained in this part. 

440.3.2450.3.2 Occupant load. The living shelter whether a building, structure, tent and tent structure, or cabin, shall 
provide a minimum of 30 square feet (2.8 m2) of superficial floor area per person for single-tier bed units, and 20 
square feet (1.9 m2) of superficial floor area per person for two-tier bed units. More than two tiers per bed unit are 
prohibited. There shall be at least 3 feet (914 mm) of lateral distance between beds. 

Exception: Intermittent short-term organized camps are not required to provide shelter facilities but, if provided, they 
shall comply with this section. 

440A450.4 General. 

440. 4.1450.4.1 Buildings intended for sleeping. Buildings and structures used or intended for sleeping pwposes 
which do not exceed any one of the limitations set forlh below shall conform to the provisions of Sections 
44fJ.:6450.5and 440,7450. 7. 

1. One story in height 
2. Twenty-five feet (7620 mm) in any lateral dimension 
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Exception: This provision shall not apply to buildings or structures conforming to construction provisions of this 
section in effect prior to January 1, 1985. · 

3. Maximum housing of 12 persons 

440.4.2450.4.2 Limitations. Buildings and structures used or intended for sleeping purposes, including those so 
used in whole or in part by staff personnel, and which exceed any one of the limitations set forth in Section 
44().4.4450. 4. 1. shall conform to the provisions of Sections 44M450. 5 and 44f}.;l450. 7. 

Exception: Buildings or structures used exclusively for living and sleeping purposes by resident custodial or 
caretaker personnel only may be constructed in accordance with the provisions of these regulations for a Group R, 3 
Occupancy. 

440:.6450.5 Special buildings, tents and tent structures. 

440.6.1450.5.1 Special buildings. In addition to the provisions of Section 44f}.;l450. 7. special buildings conforming 
to the limitations specified in Section 440.4.1450.4.1 shall conform to the following: 

1. The flame-spread end-point rating of all interior finish materials shall not exceed 200. 
2. Every room or area housing more than eight persons shall be provided with not less than two approved exits, each 
of which shall be direct to the exterior and shall not be less than 32 inches (813 mm) in clear width and 6 feet 8 
inches (2032 mm) in height. Rooms or areas housing eight or less persons shall be provided with at least one such 
exit direct to the exterior. 
3. Every exit door shall be openable from the inside without the use of any key, special knowledge or effort. 
4. Exit doors need not be hung to swing in the direction of exit travel. Where exit doors are hung to swing in the 
direction of exit travel, a landing conforming to the provisions of Section 1008.1.5 shall be provided. 5. When the 
distance (measured vertically) between the ground level and the floor level exceeds 8 inches (203 mm), a stairway 
from each exit shall be provided. Steps shall have a rise of not more than 8 inches (203 mm) and a run of not less 
than 9 inches (229 mm). Such stairway shall be at least as wide as the door it serves. 

Exception: In lieu of a stairway, a ramp having a slope of not more than 1 foot (305 mm) of rise for each 8 feet (2438 
mm) of nm may be provided. 

6. When the floor level at any door opening of any building or structure is more than 30 inches (762 mm) above the 
adjacent ground level, handrails or guardrails shall be provided on the landing, balcony or porch, and on every 
stairway or ramp to ground level. 
7. Buildings and structures or groups of buildings and structures shall be separated from each other by not less than 
10 feet (3048 mm). This section shall not apply to existing buildings and structures of existing Group C Occupancies. 

440.6.2450.5.2 Tents and tent structures. In addition to the provisions of Section 44(};7450. 7. tents and tent 
structures, or groups thereof, shall conform to the provisions of Section 440.9450.5, except as follows: 

1. Regardless of any other provisions of this section, heating of tents and tent structures shall be prohibited unless 
written permission is obtained from the fire chiel 
2. All canvas or other fabric material shall be treated and maintained in a flame-retardant condition. 

Exceptions: 
1. Tents in existence prior to January 1, 1979, provided the following conditions are met: 
1.1. Tents shall not exceed 80 square feet (7.4 m2) in area. 
1.2. No electrical devices, except flashlights, are installed or used in the tents. 
1.3. Tents are not located closer than 30 feet (9144 mm) to any open fire. 
1.4. Smoking is prohibited in the tents. 
1. 5. All other applicable provisions of this article are met. 

2. Canvas or materials used exclusively to protect windows and similar openings in walls. 
3. Canvas or materials used as a windbreak enclosure of not more than three sides and open to the sky. 

Note: It is not the intent of Section ~450.5.2 that strict adherence to the width and height requirements of exit 
openings be enforced for exits from tents. 
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441).6450.6 Building and structures for sleeping. Buildings and structures,' or portions thereof, used or intended for 
sleeping purposes and which exceed the height, area or capacity limitations specified in Section 44().A.A.450.4.1 shall 
conform to the provisions of this section. · 

440.6.4450.6.1 Area, height and type of constr.uction. Buildings and structures, or portions thereof, shall not 
exceed the limits of area, height and type of construction specified in these regulations for a Group R-2.1 occupancy. 
Such buildings and structures shall not be of less than one-hour fire-resistive construction throughout. 

440. 6.2450. 6.2 Location on property. The fire-resistive protection of exterior walls and openings, as determined by 
location on property, shall be in accordance with the provisions of these regulations for a Group R-2.1 occupancy. 

440.9:3450.6.3 Exits. Stairs, exits and smoke-proof enclosures shall be provided in accordance with the provisions of 
Chapter10. 

44lh6.4450.6.4 Enclosure of vertical openings. Exits shall be enclosed as specified in Chapter 10. Elevator shafts, 
vent shafts and other vertical openings shall be enclosed and enclosures shall be as set forth in Chapter 7. 

44(}..6.5450.6.5 Fire-extinguishing systems. Automatic fire-extinguishing sy~tems, standpipes, and basement pipe 
" · inlets shall be installed when and as specified in Chapter 9 for buildings, based on the occupancy they most nearly 

resemble. 

44(}.,.6.,6450.6.6 Automatic fire alarm system. See Section 907. 

440J450.7 Special requirements. The provisions of this section shall apply to the premises and to all buildings and 
structures of all organized camps. 

440.+,1.450. 7.1 Electrical. The installation of all electrical wiring shall conform to the applicable provisions of the 
California Electrical Code. 

440.7.2450.7.2 Heating equipment Heating equipment, and the installation thereof, shall conform to the provisions 
of the California Mechanical Code. · 

44().:1.3450.7.3 Motion picture booths. Motion picture machine booths shall conform to the requirements of Section 
409. 

44();1.,4450.7.4 Interior finish. Interior finish shall conform to the requirements of Chapter 8, except as permitted in 
Section 440.5.1450.5.1. Item 1. 

44f).;l..6450. 7.5 Heater room openings. All exterior openings in rooms containing central heating equipment, low-: 
pressure boilers or water-heating boilers used as part of the heating system, if located below openings in another 
story, or if Jess than 10 feet (3048 mm) from other doors or windows of the same building, shall be protected by a fire 
assembly having a three-fourths-hour fire-resistive rating. Such fire assemblies shall be fixed, automatic or self
closing. 

Exception: The requirement for three-fourths-hour fire assembly protection of openings may be deleted if the entire 
room is protected by an automatic sprinkler system conforming to the provisions of Section 903. 

440.1.6450.7.6 Heating rooms. Every room containing central- heating equipment, /ow-pressure boiler or water
heating boiler used as part of the heating system shall be separated from the rest of the building by a one-hour fire
resistive .fire banierwith all openings protected as setforth in Section 707.6. 

Exceptions: 
1. Boilers or central heating plants where the largest piece of fuel equipment does not exceed 400, 000 Btu per hour 
(135 kW) input. 
2. When any such opening is protected by a pair of fire door.s, the inactive leaf shall be normally secured in the closed 
position and shall be openable only by use of a tool. An astragal shall be provided and the active leaf sf)all be self
closing. 
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44();1..;1450. 7. 7 Exits. For purposes of determining occupant load for exit requirements, see Section 44fh.3.:2450.3.2. 

44<J:h8450.7.8 Liquefied petroleum gas. The construction and installation of all tanks, cylinders, equipment and 
systems used or intended for use in conjunction with any liquefied petroleum gas shall conform to the provisions of 
the California Mechanical Code and the California Fire Code. 

440.1.9450. 7.9 Air-conditioning and ventilation systems. Heating units used as an integral part of an air
conditioning and ventilation system shall be installed in accordance with Sections440.7.2:450.7.2, 440:+-:3450.7.3 and 
44(}.;h6450. 7. 6. 

44().8450.8 Camp fire alarm. Every organized camp shall provide and maintain a device or devices suitable for 
sounding a fire alarm. Such device or devices may be of any type acceptable to the enforcing agency provided they 
are distinctive in tone· from all other signaling devices or systems and shall be audible throughout th.e camp premises. 
When an automatic fire alarm system is provided, ·as required by Section 44(}.,6.,.6450.6.6, all signaling devices 
required by this section shall be of the same type as that used in the automatic system. 

SECTION 444451 
RESERVED 

SECTION 442452 
SCHOOL FACILITIES FOR KINDERGARTEN THROUGH 12th GRADE AND GROUPE DAY CARE:. 

442.4452.1 General Provisions. School facilities for Kindergarten through 1th grade and Group E day care shall 
comply with the provisions of this section and other applicable provisions of this code including requirements for 
specific occupancies. 

442.1.1452.1.1 Location on property. All buildings housing Group E occupancies shall front directly on a public 
street or an exit discharge not less than 20 feet (6096 mm) in width. The exit discharge to the public street shall be a 
minimum 20-foot-wide (6096 mm) right-of-way, unobstructed and maintained only as access to the public street. At 
least one required exit shall be located on the public street or on the exit discharge 

442...1.2452.1.2 Separate means of egress systems required. Every room with an occupant load of 300 or more 
shall have one of its exits or exit-access doorways lead directly into a separate means of egress system that consists 
of not less than two paths of exit travel which are separated by a smoke banter in accordance with Section 709 in 
such a manner to provide an atmospheric separation that precludes contamination of both paths of exit travel by the 
same fire. Not more than two required exits or exit-access doorways shall enter into the same means of egress 
system. 

442.1.3452.1.3 ·Fences and gates. School grounds may be fenced and gates therein may be equipped with locks, 
provided that safe dispers.al areas based on 3 square feet (0.28 m2

) per occupant are located between the school 
and the fence. Such required safe dispersal areas shall not be located Jess than 50 feet (15 240 mm) from school 
buildings. 

Every public and private school shall conform with Section 32020 of the Education Code which states: 

The governing board of every public school district, and the governing authority of every private school, which 
maintains any building used for the instruction or housing of school pupils on land entirely enclosed (except for 
building walls) by fences of walls, shall, through cooperation with the local law enforcement and fire-protection 
agencies having jurisdiction of the area, make provision for the erection of gates in such fences or walls. The gates 
shall be of sufficient size to peimit the entrance of the ambulances, police equipment and fire-fighting apparatus used 
by the Jaw enforcement and fire-protection agencies. There shall be no less than one such access gate and there 
shall be as many such gates as needed to assure access to all major buildings and ground areas. If such gates are to 
be equipped with locks, the locking devices shall be designed to permit ready entrance by the use of the chain or 
bolt-cutting devices with which the local law enforcement and fire-protection agencies may be equipped. 

442.1-.4452.1.4 Special provisions. Rooms used by kindergarten, first-, or second-grade pupils, and Group E day 
care, shall not be located above or below the first story. 

Exc,eptions: 
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1. Kindergarten, first-, or second-grade pupils, or day care may be located in basements or stories having floor levels 
located within 4 feet (1219 mm), measured vertically, from the adjacent ground level at the level of exit discharge, 
provided the basement or story has exterior exit.doors at that level. 
2. In buildings equipped with an automatic sprinkler system throughout, rooms used for kindergarten, first- and 
second-grade children or for day-care purposes may be located on the second story, provided there ate at least two 
exterior exit doors, or other egress systems complying with Section 1018 with two exits, for the exclusive use of such 
occupants. Egress systems for the exclusive use of such occupants shall be maintained until exit discharge at grade 
is attained. 
3. Group E day-care facilities may be located above the first story in buildings of Type 1-A. Type 1-B, Type II-A and I/I
A construction, subject to the limitation of Section 503 when: 
3. 1. Facilities with children under the age of seven or containing more than 12 children per story shall not be located 
above the fourth floor; and 
3.2. The entire story in which the day-care facility is located is equipped with an approved manual fire alarm and 
smoke-detection system. Actuation of an initiating device shall sound an audible alarm throughout the entire story. 
When a building fire alarm system is required by other provisions of this code, the alarm system shall be 
interconnected and sound the day-care fire alarm system; and 
3.3. The day-care facility, if more than 1,000 square feet (92.9 m2) in area, is divided into at feast two compartments 
of approximately the same size by a smoke barrier in accordance with Section 709. In addition to the requirements of 
Section 508, occupancy separations between daycare and other occupancies shall be constructed as smoke barriers. 
Door openings in the smoke barrier shall be tight fitting, with gaskets installed as required by Section 716. 5. 3. 1 and 
shall be automatic closing by actuation of the fire sprinklers, fire alarm or smoke detection system; and 
3.4. Each compartment formed by the smoke barrier has not fess than two exits or exit-access doors, one of which is 
permitted to pass through the adjoining compartment, and 
3.5. At feast one exit or exit-access door from the day-care facility shall be into a separate means of egress with not 
less than two paths of exit travel, which are separated in such a manner to provide an atmospheric separation. 
3.6. The building is equipped with an automatic sprinkler system throughout. 

442.4.6452.1.5 Special hazards. School classrooms constructed after January 1, 1990, not equipped with automatic 
sprinkler systems, which have metal grilles or bars on all their windows and do not have at least two exit doors within 
3 feet (914 mm) of each end of the classroom opening to the exterior of the building or to a common hallway used for 
evacuation purposes, shall have an inside release for the grilles or bars on at least one window farthest from the exit 
doors. The window or windows with the inside release shall be clearly marked as emergency exits. 

442.4.6452.1. 6 Class I, II or Ill-A flammable liquids. Class I, II or Ill-A flammable liquids shall not be placed, stored 
or used in Group E occupancies, except in approved quantities as necessary in laboratories and classrooms and for 
operation and maintenance as set forth in the California Fire Code. 

SECTION 443453 
GROUP L [SFM] 

443.4453.1 Scope. The provisions of this section shall apply to buildings or structures, or portions thereof, containing · 
one or more Group L laboratory suites as defined in Section 443.-2453.2. · · 

443.2453.2 Definitions. The following terms are defined in Chapter 2: 

LABORATORY SUITE. 
LIQUID TIGHT FLOOR. 

443.3453.3 Laboratory suite requirements. 

44&3.4453.3.1 The gross square footage of an individual laboratory suite shall not exceed 10, 000 sq ft (929 m2). 

443.3.2453.3.2 An individual laboratory suite shall not seNe more than a single tenant. 

Exception: A laboratory suite controlled by a single responsible party. 

443,4453.4 Construction 

443.4.4453.4.1 Separation of laboratory suites. 
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443.4.1.1453.4.1.1 Laboratory suites shall be separated from other occupancies in accordance with Table 508.4. 

443.4.1.2453.4.1.2 Laboratory suites shall be separated from other laboratory suites by a fire banter having a fire
resistance rating of not less than 1-hour. 

443. 4.1.3453.4.1.3 Laboratory suites shall be separated from control areas by a minimum 2-hour fire-resistance 
rating in accordance with Sections 707 and 711. 

Exception: Laboratory suites shall be separated from control areas by a minimum 1-hour fire-resistance rating on 
floor levels below the 4th story. 

443. 4.1. 4453.4.1.4 Horizontal separation. The floor construction of the laboratory suite and the construction 
supporting the floor of the laboratory suite shall have a minimum 2-hour fire-resistance rating in accordance with 
Section 711. 

Exceptions: 
1. The floor construction of the laboratory suite and the construction supporting the floor of the laboratory suite are 
allowed to be 1-hourfire-resistance rated in buildings of Type /IA, flfA and VA construction. 
2. When an individual laboratory suite occupies more than one story, the intermediate floors contained within the 
suite shall comply with the requirements of Table 601. 

443.4.2453.4.2 Structural design occupancy category. 

443.4.2.1453.4.2.1 Buildings containing Group L occupancies with an occupant load greater than 500 for colleges or 
adult education facilities, or other buildings with an occupant load greater than 5, 000 shall be classified as Occupancy 
Category Ill in accordance with Chapters 16 and 16A. 

443.4.2.2453.4.2.2 Other buildings containing Group L occupancies shall be classified as Occupancy Category ff in 
accordance with Chapters 16 and 16A. 

443.4.3453.4.3 Fire barrier and fire-smoke barrier. 

443.4.3.1453.4.3.1 Fire barrier. A fire banter having a fire resistance rating of not fess than 2-hours shall divide any 
story containing more than one laboratory suite above the 4th story. 

443.4.3.1.1453.4.3.1.1 Fire banters shall be continuous from exterior wall to exterior wall, 

443.4.3.1.2453.4.3.1.2 The fire barrier shall divide the floor so that the square footage on each side of the 2-hour fire 
banter is not less than 30 percent of the total floor area, and 

443.4.3.1.3453.4.3.1.3 The number of laboratory suites on each side of the 2-hour fire banter shall not be less than 
25 percent of the total number of laboratory suites on the floor. 

443.4.3.2453.4.3.2 Fire-smoke barrier. Any story containing a Group L occupancy above the 1oth story shall be 
subdivided by a fire-smoke banter constructed as a fire barrier having a fire resistance rating of not Jess than 2- hours 
and shall also comply with the smoke banter requirements of Section 709. 

The 2-hour fire- smoke banter shall be in accordance with Sections 443.4.-3453.4.3 through 443.4.3.2.3453.4.3.2.3. 

443.4.3.2.1453.4.3.2.1 A minimum of one door· opening shall be provided in the 2-hour fire-smoke barrier for 
emergency access. 

443.4.3.2.2453.4.3.2.2 Each Side of the 2-hour fire- smoke banter shall be designed as a separate smoke zone 
designed in accordance with Section 909.6. 

443. 4.3.2.3453.4.3.2.3 The area on each side of the 2-hour firesmoke barrier shall be served by a minimum of one 
exit enclosure in accordance with Section 1022. 
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443AA453.4.4 Emergency response equip~ent area. An area for emergency response equipment shall be 
provided on each floor in an approved location. The area shall be a minimum of 50 square feet (4.6 m2), accessed 
from outside the laboratory suite and identified with signage 

443.4.6453.4.5 Liquid tight floor. All portions of the laboratory suite where hazardous materials may be present 
shall be provided with a liquid tight floor. Where the floor is designed to provide spill control or secondary containment 
the floor shall be designed in accordance with California Fire Code Section 5004.2. 

443.4.6453.4.6 Emergency power. An emergency power system shall be provided in accordance with Chapter 27. 

443.4.6.1453.4.6.1 Required systems. Emergency power shall be provided for all electrically operated equipment, 
systems and connected control circuits including: 

1. Mechanical ventilation systems. See section 443. 4. 7.2453.4. 7.2. Emergency alarm and monitoring systems. 
3. Temperature control systems required to prevent unsafe process excursions or chemical reactions. 
4. Treatment systems and scrubbers. 
5. Egress lighting. 
6. Electrically operated systems required elsewhere in this code and the California Fire Code. 

443.4. 7453.4. 7 Ventilation. 

443.4.7.1453.4.7.1 Compatibility. Incompatible materials shall not be conveyed in the same duct system. Combined 
products in mechanical exhaust ducts shall not create a physical hazard or reaction that could degrade the duct 
material. The building official may require a technical report in accordance with Section 443-:+.4453. 7.1. 

443.4.7.2453.4.7.2 Fire dampers, smoke dampers and combination fire/smoke dampers. Fire dampers, smoke 
dampers or fire/smoke dampers shall not be permitted in product conveying and other mechanical exhaust duct 
systems used to maintain a safe laboratory environment. When the exhaust duct penetrates the laboratory suite 
boundary the exhaust duct shall be located within a horizontal assembly having a fire resistance rating equal to the 
fire barrier. 

443.4.7.3453.4.7.3 Duct materials. Product conveying and other mechanical exhaust duct systems used to maintain 
a safe laboratory environment shall be constructed in accordance with Chapters 5 and 6 of the California Mechanical 
Code. 

443.4.7.4453.4.7.4 Laboratory suite exhaust air. 

443. 4. 7. 4.1453.4. 7.4.1 Exhaust air from laboratory suites shall not be recirculated. 

443.4.7.4.2453.4.7.4.2 Laboratory suite exhaust air shall be independently ducted to a point outside the building or a 
roof top structure. 

Exceptions: 
1. Exhaust ducts serving a single laboratory suite. 
2. Exhaust ducts serving separate laboratory suites on the same story may be connected to a common duct within a 
fire rated vertical shaft when the sub-duct extends vertically upward at least 22 inches. 
3. Exhaust ducts serving separate laboratory suites on the basement through the 4th story may be connected to a 
common duct within a fire rated vertical shaft when the sub-duct extends vertically upward at least 22 inches. 
4. Exhaust ducts serving separate laboratory suites on the 5th story and above may be connected to a common duct 
that does not exceed 100 vertical feet within a fire rated vertical shaft when the subducts extends vertically upward at 
least 22 inches. Ducts serving the 5th story and above shall be separate from the duct serving the 4th story and 
below, but may be within the same fire rated shaft. 

443.4.7.4.3453.4.7.4.3 Laboratory suite exhaust ducts shall not penetrate the 2-houi fire barrier required by Section 
443:43453.4.3. Exception: Where the exhaust duct is enclosed in a 2-hour shaft in accordance with Section 708. 

443.4.7.6453.4. 7.5 Ventilation rates. Mechanical exhaust ventilation systems shall provide a minimum ventilation 
rate not less than 1 cubic feet per minute per square foot [0.00508 m3/(s·m2)] of floor area, or 6 air exchanges per 
hour, whichever is greater. Systems shall operate continuously at the designed ventilation rate. 
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443.4.7.6453.4.7.6 Mechanical ventilation systems on emergency power. When operating on emergency power, 
the ventilation rate may be reduced to a level sufficient to maintain a differential pressure negative to the surrounding 
area. 

443.4.7.7453.4.7.7 Mechanical ventilation system balancing. Mechanical ventilation systems shall be designed 
and balanced such that during normal and emergency conditions the door opening forces· comply with the 
requirements of Sections 1008.1.3 and Chapter 118 as applicable. Emergency conditions shall include: supply fan 
shutdown or failure, closing of smoke dampers or combination fire/smoke dampers, or emergency power. 

443.5453.5. Fire protection systems. See Chapter 9. 

443.6453.6 Means of egress. 

443.6.4453.6.1 Access to exits. Every portion of a laboratory suite containing hazardous materials and having a 
floor area of 500 square feet (19 m2

) or more shall have access to not less than two separate exits or exit-access 
doorways in accordance with Section 1015.2. 

~453.6.2 Door swing. All exit and exit-access doors serving areas with hazardous materials shall swing in the 
direction of exit travel, regardless of the occupant load served. 

443.6.3453.6.3 Panic hardware. Exit and exit access doors from areas with hazardous materials shall not be 
provided with a latch or lock unless it is panic hardware or fire exit hardware. 

443.$.4453.6.4 Buildings more than four stories. A minimum of one exit shall be provided to serve the floor on 
each side of the 2-hour fire banier and shall comply with the provisions of Chapter 10. 

443.6.5453.6.5 Corridors. Corridors shall comply with Section 1018 and shall have opening protection in accordance 
with Tables 716.5 and 716.6. 

443.7453. 7 Hazardous materials. 

443.7-A-453.7.1 Technical report. The enforcing agency may require a technical opinion and report to identify and 
develop methods of protection from the hazards presented by the hazardous materials. A qualified person, firm or 
corporation, approved by the enforcing agency, shall prepare the opinion and report, and shall be provided without 
charge to the enforcing agency. The opinion and report may include, but is not limited to, the preparation of a 
hazardous material management plan (HMMP); chemical analysis; recommendations for methods of isolation, 
separation, containment or protection of hazardous materials or processes, including appropriate engineering 
controls to be applied; the extent of changes in the hazardous behavior to be anticipated under conditions of 
exposure to fire or from hazard control procedures; and the limitations or conditions of use necessary to achieve and 
maintain control of the hazardous materials or operations. The report shall be entered into the files of the code 
enforcement agencies. Proprietary and trade secret information shall be protected under the laws of the state or 
jurisdiction having authority. 

~453.7.2 Multiple hazards. When a hazardous material has multiple hazards, all hazards shall be addressed 
and controlled in accordance with the provisions of this code. 

443.7-,3453.7.3 Percentage of maximum allowable quantities. The percentage of the maximum allowable quantity 
of hazardous materials per laboratory suite permitted for each story level within a building shall be in accordf!!nce with 
Table 443.7.3.1453.7.3.1. 

TABLE 443.7.3.1453.7.3.1 
HAZARDOUS MATERIALS QUANTITY PER LABORATORY SUITE 

PERCENTAGE OF MAXIMUM Number of Lab Suites ner floor based on Construction Tvoe 
STORY ALLOWABLE QUANTITY 

PER LABORATORY SUITEa,b 
Above grade I Above20 0 

plane I 15 to 20 25 
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11, 12, 13, 50 8 NP NP NP NP 
14 

7, 8, 9, 10 50 16 NP NP NP NP 
6 75 20 20 NP NP NP 

4, 5 75 20 20 20 NP NP 
3 100 UL UL UL UL NP 

1, 2 100 UL UL UL UL UL 
Be/ow grade 1 75c 10 10 10 10 10 

2 50d 5 5 5 5 5 plane 
3and below 0 NP NP NP NP NP .. 

UL = Unl1m1ted, NP= Not perrmtted 
a. Percentages shall be of the maximum allowable quantity per laboratory suite shown in Tables 307.1(1/ and 
307. 1 (2). Allowable hazardous material increases for buildings equipped throughout with an automatic sprinkler 
system shall not be applicable to Group L occupancies. 
b. When an individual laboratory suite occupies more than one story, the more restrictive percentage of the maximum 
allowable quantity per laboratory suite shall apply. 
c. The total aggregate quantity of flammable liquids on the first story below grade shall be fimited to the maximum 
total aggregate quantity for Group B occupancy control areas. 
d. The total aggregate quantity of flammable liquids on the second story level below grade shall be limited to a 
maximum total aggregate quantity for Group B occupancy control areas. 

44&7:4453.7.4 Handling and transportation. The handfing and transportation of hazardous materials shall be in 
accordance with Section 5003 of the California Fire Code. 

443J..6453.7.5 Transportation of hazardous materials above the 10th story. Transportation of hazardous 
materials above the 10th story shall be limited to 5 percent of the maximum allowable quantities of Tables 307.1 (1) 
and 307.1 (2.) Quantities are pennitted to be increased 100 percent in buildings with an approved automatic sprinkler 
system in accordance with Section 903.3.1.1. Materials where footnote g of Table 307.1(1) applies shall not be 
increased. 

443.8453.8 Elevators and elevator lobbies above the 10th story. Any story containing a Group L occupancy 
above the 10th story shall be provided with elevators· and elevator lobbies in accordance with Sections 
443.8.4453.B.1 through 443,.&3453.8.3. 

443.8.1453.8.1 An elevator that serves every story of the building shall be provided on each. side of the 2-hour fire-
smoke barrier. · 

. 443.IJ..2453.8.2 An elevator lobby shall be provided on each side of the 2-hour fire-smoke barrier at each floor in 
accordance with Section 413.14.13006. Exeepf.ions to 413.14.1 s/:Ja!.' not apply. 

443.8.3453.8.3 The elevator and its associated elevator lobbies and elevator machine rooms shall be pressurized in 
accordance with Section 909.6. 

443.9453.9 Existing Group L (Formerly Group ·H-8) occupancies, additions, a/teratiqns, or repairs. See .seGtien 
-34-UCalifomia Fire Code Chapter 11 and California Existing Building Code. 

SECTION 444454 
RESERVED 

SECTION 445455 
LARGE FAMILY DAY-CA~E HOMES [SFM] 

44§.A.455.1 Large family day-care homes. 

445.2455.2 For purposes of clarification, Health and Safety Code Section 1597.46 is repeated. 

(a) A city, county, or city and county shall not prbhibit large family day care homes on lots zoned for single-family 
dwellings, but shall do one of the following: 
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(1) Classify these homes as a permitted use of residential property for zoning purposes. 

(2) Grant a nondiscretionary permit to use a lot zoned for a single~family dwelling to any large family day-care home 
that complies with local ordinances prescribing reasonable standards, restrictions and requirements concerning 
spacing and concentration, traffic control, parking and noise control relating to such homes, and complies with 
subdivision (d) and any regulations adopted by the state fire marshal pursuant to that subdivision. Any noise 
standards shall be consistent with local noise ordinances implementing the noise element of the general plan and 
shall take into consideration the noise level generated by children. The permit issued pursuant to this paragraph shall 
be granted by the zoning administrator, if any, or if there is no zoning administrator by the person or persons 
designated by the planning agency to grant such permits, upon the certification without a hearing. 
(3) Require any large family day-care home to apply for a permit to use a lot zoned for single-family dwellings. The 
zoning administrator, if any, or if there is no zoning administrator, the person or persons designated by the planning 
agency to handle the use permits shall review and decide the applications. The use permit shall be granted if the 
large family day care home complies with local ordinances, if any, prescribing reasonable standards, restrictions and 
requirements concerning spacing and concentration, traffic control, parking and noise control relating to such homes, 
and complies with subdivision (d) and any regulations adopted by the state fire marshal pursuant to that subdivision. 

Any noise standards shall be consistent with local noise· ordinances implementing the noise element of the general 
plan and shall take into consideration the noise levels generated by children. 

The local government shall process any required permit as economically as possible, and fees charged for review 
shall not exceed the costs of the review and permit process. Not less than 1 O days prior to the date on which the 
decision will be made on the application, the zoning administrator or person designated to handle such use permits 
shall give notice of the proposed use by mail or delivery to all owners shown on the last equalized assessment roll as 
owning real property within a 100-foot radius of the exterior boundaries of the proposed large family day care home. 
No hearing on the application for a pennit issued pursuant to this paragraph shall be held before a decision is made 
unless a hearing is requested by the applicant or other affected person. The applicant or other affected person may 
appeal the decision. The appellant shall pay the cost, if any of the appeal. 

(b) A large family day-care home shall not be subject to the provisions of Division 13 (commencing with Section 
21000) of the Public Resources Code. 

(c) Use of a single-family dwemng for the purposes.of a large family day-care home shall not constitute a change of 
occupancy for purposes of Part 1.5 (commencing with Section 17910) of Division 13 (State Housing Law), or for 
purposes of local building and fire codes . 

. (d) Large family day-care homes shall be considered as single- family residences for the purposes of the State 
Unifonn Building Standards Code and local building and fire codes, except with respect to any additional standards 
specifically designed to promote the fire and life safety of the children in these homes adopted by the State Fire 
Marshal pursuant to this subdivision. 

44-6.3455.3 Smoke alarms. Large family day-care homes shall be equipped with State Fire Marshal approved and 
listed single station residential type smoke alanns. The number and placement of smoke alarms shall be determined 
by the enforcement authority. 

446..4455.4 Fire extinguishers. Large and small family day-care homes shall be equipped with a portable fire 
extinguisher having a minimum 2A 1 OBC rating. 

445.-6455.5 Fire alarm devices. See Section 907.2.6.4. 

445.6455.6 Compliance. Every large-family day-care home shall comply with the prov1s10ns for Group R-3 
occupancies and, if appropriate, Section -426M36. 1. For the purposes of Section 426:4436. 1. the first story shall be 
designated as the floor used for residential occupancy nearest to the street level which provides primary access to 
the building. · 

Enforcement of the provisions shall be in accordance with the Health and Safety Code Sections 13145 and 13146. 
No city, county, city and county, or district shall adopt or enforce any building ordinance or focal rule or regulation 
relating to the subject of fire and life safety in large-family day-care homes which is inconsistent with those standards 
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adopted by the State Fire Marshal, except to the extent the building ordinance or local rule or regulation applies to 
single-family residences in which day care is not provided. 

445.+455. 7 Special hazards. Every unenclosed gas-fired water heater or furnace which is within the area used for 
child care in a large family day-care home shall be protected in such a way as to prevent children from making 
contact with those appt;ances. 

Exception: This does not apply to kitchen stoves or ovens. 

44fi...8455.8 Exiting. See Section 1015. 7. 

CHAPTERS 
GENERAL BUILDING HEIGHTS AND AREAS 

503.1 General. Unless otheiwise specifically modified in Chapter 4 and this chapter, building height, number· of 
stories and building area shall not exceed the limits specified in Sections 504 and soa· based on the type of 
construction as determined by Section 602 and the occupancies as determined by Section 302 except as modified 
hereafter. Building height, number of stories and building area provisions shall be applied independently. Each 
portion of a building separated by one or more fire walls complying with Section 706 shall be considered to be a 
separate building. 

Exceptions: 

1. [HCD 1] Limited-density owner-built rural dwellings may be of any type of construction which will provide for a 
sound structural condition. Structural hazards which result iii an unsound condition and which may constitute a 
substandard building are delineated by Section 17920.3 of the Health and Safety Code. 

2. Other than structural requirements, solar photovoltaic panels supported by a structure with no use underneath shall 
not constitute additional story or additional floor area and may exceed the height limit when constructed on a roof top 
of a building provided the following conditions are met: 

1. 1. For all occupancies, the highest point of the structure/panel shall meet the lower of the two values. below: 
1. 3' above the allowable building height per this code. 
2. 3' above the roof of the building immediately below. 

2.1. For installations on flat roofs in other than Group R-3 and R-4 occupancies, the highest point of the 
structure/panel shall meet the lower of the two values below: 
1. 1 O' above the allowable building height per this code. 
2: 1 O' above the roof of the building immediately below. 

3. Other than structural requirements, solar photovoltaic panels supported by a structure over parking stalls shall not 
constitute additional story or additional floor area and may exceed the height limit as specified in exception 2 (above) 
when the following conditions are met (see Figure 5-1): . 
1. The area within the perimeter of the photovoltaic a/Tay has maximum rectangular dimension of 40 feet by 150 feet. 
2. The distance between solar photovoltaic a/Tay structures is a minimum of 10 feet clear. 
3. The driveway aisle separating solar photovoltaic array structures has a minimum width of 25 feet clear. 
4. Solar photovoltaic a/Tay structure is used only for parking purposes with no storage. 
5. Completely open on all sides (other than necessary structural supports) with no interior partitions. 
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4:= 20' min. driv&way ~ 

~ 25' min. driWll<\Y '=* 

150'max: .. 

Figure 5-1 

TABLE 504.3aJ 
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE 

OCCUPANCY 
CLASSIFICATION SEE FOOTNOTES 

A; B,€; F, S, U 
NSb 

s 
N~ 

Af S (without area increase) 
S (with area ihcrease) 

H-1, H-2, H-3, H-5..1, 
NSc;d 

s 
NSc;d 

H4 S (withoutareaincroase) 
S (with area increase) 

NSd.e 

I 1 Condition 1, 1-3 S (without area increase) 
S (with area increase} 

NSd,t.e. 

I 1 Condition 2, l-2. 1-21 S (without area increase) 
S (with area increase) 

Nsd.9 

14 S (without area increase) 
S (with area increase) 

NSc\-R 

R-1h S13R 
S (without area increase) 

S (with area increase) 
NSc\-R 

R-2h S13R 
S (without area increase) 
· S (with area increase) 
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TYPE OF CONSTRUCTION 
TYPEI TYPEll TYPElll 

A B A B A B 

UL 160 65 55 65 55 
UL 180 85 75 85 75 
UL 160 65 55 65 55 

UL 180 85 75 85 75 
UL 160 65 55 65 55 

UL 160 65 55 65 55 

UL 160 65 55 65 55 

UL 180 85 75 85 75 
UL 160 65 55 65 55 

UL 160 eaNP ea NP eaNP eaNP 

UL 180 ~NP :faNP ~NP :faNP 
UL 160 NP NP NP NP 

UL 160 65 
UL 180 85 55 65 55 
UL 160 65 
UL 160 65 55 65 55 
UL 180 85 75 85 75 
UL 160 65 55 65 55 

UL 160 65 55 65 55 
60 60 60 0055 60 0055 
UL 180 85 75 85 75 
UL 160 65 55 65 55 

UL 160 65 55 65 55 

60 60 60 0055 60 0055 
UL 180 85 75 85 75 

UL 160 65 55 65 55 
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TYPEIV TYPEV 
HT 

65 
85 
65 
85 
65 

65 

65 
85 
65 

eaNP 
OONP 

NP 

65 

65 
85 
65 
65 
60 
85 
65 
65 
60 
85 
65 

A B 

50 40 

70 60 

50 40 

70 60 
50 40 

50 40 

50 40 

70 60 

50 40 

aGNP 4GNP 
1-0NP OONP 

NP NP 

50 40 

50 40 

70 60 

50 40 

50 40 

0050 0040 

70 60 
50 40 

50 40 

0050 0040 

70 60 
6d 40 
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NS~ UL 160 135 55 65 55 65 50 

R-3. R-3.1h 
S130 60 60 60 60 60 60 60 50 

S13R 60 60 60 60 60 60 60 60 
s UL 180 85 75 85 75 85 70 
NS~ UL 160 65 55 65 55 65 50 

S130 60 60 60 55 60 55 60 50 
R-2.1,R4h 

S13R 60 60 60 0055 60 0055 60 0050 
.Q UL 160 65 55 65 55 65 50 

For SI: 1 foot= 304.8 mm. 
Note: UL = Unlimited; NP= Not Pennitted: NS = Buildings not equipped throughout with an automatic sprinkler 
system; S = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.1; S13R_ = Buildings equipped throughout with an automatic sprinkler system installed in accordance with 
Section 903.3.1.2; S130 = Buildings equipped throughout with an automatic sprinkler svstem installed in accordance 
with Section 903.3.1.3. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific 
occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with 
Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the lnternationalCalifomia 
Existing Building Code. 
e. New Group .f-4-a!:IEl..l-3 occupancies are required to be protected by an automatic sprinkler system in accordance 
with Section 903.2.6. For new Gro1:113 I 1 oss1:1pansies Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group 1-2 occupancies are required to be protected by an automatic sprinkler system in 
accordance with Section 903.2.6 and Section 1103.5 of the International California Fire Code. 
g. For new Group 1-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with 
Section 903.2.8. · 
i. In other than Group A. E. H. I. L. and R occupancies. high-rise buildings. and other applications listed in Section 
1.11 regulated by the Office of the state Fire Marshal. the S increases for height and stories in tables 504.3 and 
504.4 are permitted in addition to the S area increase in accordance with Table 506.2. 
j. For Group R-2 buildings of Type VA construction equipped throughout with an approved automatic sprinkler system 
in accordance with Section 903.3.1.1.S area increase is permitted in addition to the height and story increase 
provided the height shall not exceed 60 feet and 4 stories. 

TABLE 504.4a,b...!! 
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE 

TYPE OF CONSTRUCTION 

40 
40 
6o 
60 
40 
40 

0040 

40 

OCCUPANCY TYPEI TYPEll TYPElll TYPE IV TYPEV 
CLASSIFICATION SEE FOOTNOTES 

NS 
A-1 S (without area increase) 

S (with area increase) 
NS 

A-2 S (without area increase) 
S (Vvifh area increase) 

NS 
A3 S (without area increase) 

S (with area increase) 
NS 

A-4 S (without area increase) 
S (with area increase) 
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A i3 A 

UL 5 3 
UL 6 4 
UL 5 ~ 
UL 11 3 
UL 12 4 
UL 11 ~ 
UL 11 3 
UL 12 4 
UL 11 ~ 
UL 11 3 
UL 4 3 
UL 11 ~ 
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B A B 
2 3 2 
3 4 3 
g 3 2 
2 3 2 
3 4 3 
g 3 2 
2 3 2 
3 4 3 
2 3 g 
2 3 2 
4 3 4 
2 3 2 

HT 
3 
4 
3 
3 
4 
3 
3 
4 
3 
3 
3 
3 

A B 

2 1 
3 2 
2 1 
2 1 
3 2 
2 1 
2 1 
3 2 
2 1 
2 1 
3 2 

2 1 
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A-5 
NS 
s 

NS 
B s 

NS 
E S (without area increasel 

S (with area increasel 

F-1 
NS 
s 

F-2 
NS 
s 

H-1 
NS"' ct 

s 

H-2 
NSc,ct 

s 

H-3 ' 
NS"' ct 

s 
NS"' ct 

H4 S (without area increasel 
S (wilh area increas§) 

. H-5 
NS"' ct 

s 
~ 

I ~ GeAElitieA ~ .s 
~ 

I ~ GeAElitieR 2 .s 
NSc1,t 

l-2.ll-2.1j S (without area increasel 
S (with area increase) 

NSc1,e 

1-3 S (without area increase) 
S (with area increasel 

NSc1,9 

14 S (without area increasel 
S (with area increase) 

L NS 
~ 

M 
NS 
s 

NSd;l'I 

R-111 S13R 
S (without area increase) 

S (with area increase) 
NSO;l'l 

R-2_'.'. 
S13R 

S (without area increase) 
S (with area increase) 

R-2.1h N~ 
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UL UL UL 
UL· UL UL 
UL 11 5 

UL 12 6 

UL 5 3 

UL 6 4 

UL 5 3 

UL 11 4 
UL 12 5 
UL 11 5 
UL 12 6 

1 1 1 

tJb.20 3 2 

tJb.20 6 4 

.l:Jb20 7 5 

.l:Jb20 8 6 

.l:Jb20 l § 

4 4 3 

.lJb .g 4 

.lJb 4Q e 

.lJb .g 4 

.lJb 4Q e 
UL 4 2 
UL 5 3 
UL 4 2 

tJ!:NP 4NP 2NP 
UL e~ ~NP 

UL g NP 
UL 5 3 
UL 6 4 
UL 5 3 
NP NP 'NP 
20 § § 

UL 11 4 
UL 12 5 
UL 11 

4 
4 4 

UL 12 5 
UL 11 1 
UL 11 4 

4 4 4 

UL 12 5 
UL 11 1 
UL Q! ~ 
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UL UL UL 
UL UL UL 
3 5 3 
4 6 4. 
2 3 2 
3 4 3 
2 ~ 2 

2 3 2 
3 4 3 
3 4 3 
4 5 4 

1 1 1 

1 2 1 

2 4 2 

3 5 3 
4 6 4 

~ § ~ 

3 3 3 

3 4 3 
4 e 4 

3 4 ~ 

1 1 NP 

4NP !JNP 4NP 
!JNP 3NP 2NP 
NP NP NP 
2 3 2 
3 4 3 

2 3 2 
NP NP NP 
~ § ~ 
2 4 2 
3 5 3 

4 4 4 

5 5 5 

1 4 4 

4 4 4 

5 5 5 

1 4 4 
NP 3k NP 

UL 
UL 
5 
6 
3 
4 
3 

4 
5 
5 
6 

1 

2 

4 

5 
6 
§ 

3 

4 
e 

4 

1 

2NP 
~NP 

NP 
3 
4 
3 

NP 
§ 

4 
5 

4 

5 

1 

4 

5 
4 

NP 

UL UL 
UL UL 
3 2 
4 3 
1 1 
2 2 

1 1 
2 1 
3· 2 
3 2 
4 3 

1 NP 

1 1 

2 1 

3 2 
4 3 

~ 2 

3 2 

3 2 
4 ~ 

3 2 

1 NP 

2NP 4NP 
3NP 2NP 
NP NP 
1 1 
2 2 
1 1 

NP NP 
~ 2 
3 1 
4 2 
3 2 

~ 32 
4 3 

~ 2 
3 2 

~ 32 
4 3 
4' 2 
3k NP 
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S13R UL ~ 3k NP 3k NP NP 3k 

s UL 6' 3k NP 3k NP NP 3k 
NSd;R UL 11 3 

H-3,R-3.1h S13D ~ ~ 4 4 4 4 4 ~ 
S13R 4 4 4 
s UL 12 5 5 5 5 5 4 

NSd;R UL 111 

R-411 
S13D ~ ~ 4.li 411 4.!:f <t1ll <t1ll s!s 
S13R 4 41 

s UL 111 

S-1 
NS UL 11 
s UL 12 5 3 4 3 5 4 

s.2i 
NS UL 11 5 3 4 3 4 4 
s UL 12 6 4 5 4 5 5 

u NS UL 5 4 2 3 2 4 2 
s UL 6 5 3 4 3 5 3 

Note: UL= Unlimited; NP = Not Permitted; NS= Buildings not equipped throughout with an automatic sprinkler system; 
S = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; 
S13R = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.2,· S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with 
Section 903.3, 1.3. · 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific 
occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 
903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the lntemationalCa/ifomia 
Existing Building Code. 
e. New Group .J-1...aAG 1-3 occupancies are required to be protected by an automatic sprinkler system in accordance with 
Section 903.2.6. For new Group I 1 ossupanoies, Condition 1, see ~option 1 of Seotion 903.2.6. 
f. New and existing Group 1-2 occupancies are required to be protected by an automatic sprinkler system in accordance 
with Section 903.2.6 and Section 1103.5 of the lnternationalCa/ifomia Fire Code. 
g. For new Group 1-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 
903.2.8. 
i. See Section 408.1.2 for specific exceptions to construction type, allowable building areas and allowable heights. 
j. Restraint shall not be permitted in any building except in Group 1-3 occupancies constructed for such use (see Section · 
408.1.2). . 
k. Nonambulatory persons shall be limited to the first 2 stori~s. 
I. Nonambulatory persons shall be limited to the first 5 stories. 
m. Nonambulatory elderly clients are not permitted in buildings of these types of construction. See Section 
~435.3.3 and~435.3.4. 
n. In other than Group A. E, H, I. L. and R occupancies. high-rise buildings. and other applications listed in Section 
1. 11 regulated by the Office of the State Fire Marshal. the S increases for height and stories in tables 504.3 and 
504.4 are permitted in addition to the S area increase in accordance with Table 506.2. 
o. For Group R-2 buildings of Type VA construction equipped throughout with an approved automatic sprinkler' 
svstem in accordance with Section 903.3.1.1.S area increase is permitted in addition to the height and storvlncrease 
provided the height shall not exceed 60 feet and 4 stories. 

TABLE 506.2a, b..J 
ALLOWABLE AREA FACTOR {At= NS, S1, S13R, or SM, as applicable) IN SQUARE FEET 

TYPE OF CONSTRUCTION 

NP 
NP 
3 

~ 
4 
4 

zm 

2 
2 
3 
1 
2 

OCCUPANCY 
CLASSIFICATION SEE FOOTNOTES . TYPE I TYPE II TYPE Ill TYPE! TYPEV 
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NS 
S1 

A-1 
SM (without height increase) 

SM (with heifl.htincrease) 
NS 
S1 

A-2 
SM (without height increase) -

SM (with heifl.ht increaseJ 
NS 
S1 

A-3 
SM (without height increase) 

SM (with heig_ht increase) 
NS 

A-4 
S1 

SM (without heiaht increase) 
SM (with heifl.ht increase) 

NS 
A-0 S1 

SM 
NS 

B S1 
SM 
NS 

E 
S1 

SM (without height increase) 
SM (with heifJ.htincreaseJ 

NS 
F-1 S1 

SM 
NS 

F-2 S1 
SM 

H-1 
NS0 

S1 
NS0 

H-2 S1 
SM 
NS0 

H-3 S1 
SM 
NS0 

H-4 
S1 

SM (withoutheiahtincrease) 
SM (with heifJ.htincrease) 

H-5 
NS0 

S1 
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A B A 
UL UL 15,500 
UL UL 62,000 
UL UL 46,500 
UL UL 15.500 
UL UL 15,500 
UL UL 62,000 
UL UL 46,500 
UL UL 15.500 
UL UL 15,500 
UL UL 62,000 
UL UL 46,500 
UL UL 15.500 
UL UL 15,500 
UL UL 62,000 
UL UL 46,500 
UL UL 15.500 

UL UL UL 

UL UL 37,500 

UL UL 150,000 

UL UL 112,500 

UL UL 26,500 

UL UL 106,00C 

UL UL 79,500 

UL UL 26.500 

UL UL 25,000 
UL UL 100,00C 
UL UL 75,000 
UL UL 37,500 
UL UL 150,000 
UL UL 112,500 

21,000 16,500 11,000 

21,000 16,500 11,000 

UL 60,000 26,500 

UL UL 37,500 
UL UL 150,000 

UL UL 112,500 

UL UL 37.500 
UL UL 37,500 

UL UL 150,000 
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B A B 
8,500 14,000 8,500 
34,000 56,000 34,000 
25,500 42,000 25,500 
8,500 14.000 8.500 
9,500 14,000 9,500 

38,000 56,000 38,000 
28,500 42,000 28,500 
9,500 14.000 9,500 
9,500 14,000 9,500 
38,000 56,000 38,000 
28,500 42,000 28,500 
9,500 14,000 9,500 
9,500 14,000 9,500 

38,000 56,000 38,000 
28,500 42,000 28,500 
9.500 14.000 9,500 

UL UL UL 

23,000 28,500 19,000 
92,000 114,000 76,000 
69,000 85,500 57,000 
14,500 23,500 14,500 
58,000 94,000 58,000 
43,500 70,500 43,500 
14.500 23,500 14,500 

15,500 19,000 12,000 
62,000 76,000 48,000 
46,500 57,000 36,000 
23,000 28,500 18,000 
92,000 114,000 72,000 
69,000 85,500 54,000 

7,000 9:,500 7,000 

7,000 9:,500 7,000 

14,000 17,500 13,000 

17,500 28,500 17,500 
70,000 114,000 70,000 
52,500 85,500 52,500 

17.500 '28,500 17.500 
23,000 28,500 19,000 
92,000 114,000 76,000 

HT A B 
15,000 11,500 5,500 
60,000 46,000 22,000 
45,000 34,500 16,500 
15.000 11.500 5.tioo 
15,000 11,500 6,000 
60,000 46,000 24,000 
45,000 34,500 18,000 
15,000 11,500 6.000 
15,000 11,500 6,000 
60,000 46,000 24,000 
45,000 34,500 18,000 
15,000 11.500 6.000 
15,000 11,500 6,000 
60,000 46,000 24,000 
45,000 34,500 18,000 
15,000 11.500 6,000 

UL UL UL 

36,000 18,000 9,000 
144,000 72,000 36,000 
108,000 54,000 27,000 
25,500 18,500 9,500 

102,00C 74,000 38,000 
76,500 55,500 28,500 
25,500 18.500 9,500 

33,500 14,000 8:,500 
134,000 56,000 34,000 
100,500 42,000 25,500 
50,500 21,000 13,000 
202,000 84,000 52,000 
151,500 63,000 39,000 

10,500 7,500 NP 

10,500 7,500 NP 

25,500 10,000 5,000 

36,000 18,000 6,500 
144,000 72,000 26,000 
108,000 54,000 19,000 

36,000 18.000 6.500 
36,000 · 18,000 9,000 
144,000 72,000 36,000 
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SM (without heiaht increase) 
SM (with hefghtincrease) 

~ 
-1-4 S1 

SM 
Nsd.t 

S1 
1-2//-21 

SM (without heiaht increase) 
SM (with hefghtincrease) 

NSd,e 

1-3 
S1 

_;,'. 
SM (without hefght increase) 

.. SM (with heiahtincrease) ' 
Nsd.9 

0 

S1 
14 

SM (without height increase) 
SM (with heiaht increase) 

NS 

1= S1 
SM 
NS 

M S1 
SM 

NSc\-l1 

S13R 
R-1° S1 

SM (without height increase) 
SM (with hefght increase) 

NSc\-l1 

S13R 
R-2~ S1 

SM (without hefght increase) 
SM (with hefght increase) 

NS' 
S13R 

R-2 Tvve VA ronsf:rucfion11 S1 
SM (without height increase) 

SM {with heiaht increase I 

Ns1 
S13R 

R-2.1b S1 
SM (without heiaht increase) 

SM (with he{g_ht increase) 

R-3/R-3.1h 
Nsc\-l1 
S13D 
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UL UL 112,500 

UL UL 37.500 

.\db e0;00Q 49;00Q 

.\db ZID;OOQ -7&,QOO 

.\db 4e§;OOQ &/.fX1J 

UL UL 15,000 
UL UL 60,000 
UL UL 45,000 
UL UL 15.000 

UL .\db -$,QOO 
15.100 NP 

UL .\db 4a;OOQ 
45.300 NP 

UL .\db 4&,900 
30200 NP 

UL 15,100 NP 
UL 60,500 26,500 
UL 121,000 100,000 
UL 181,500 79,500 
UL 60,500 26.500 

UL 60,000 37.500 

UL UL 21,500 
UL UL 86,000 
UL UL 64,500 

UL UL 24,000 

UL UL 96,000 
UL UL 72,000 
UL UL 24.000 

UL UL 24,000 

UL UL 96,000 
UL UL 72,000 
UL UL 24.000 

NP NP NP 

NP NP NP 
NP NP NP 
NP NP NP 

UL 55,000 19.000 

UL 220.000 76,000 

UL 165.000 57.000 

UL 55,000 19,000 

UL UL UL 
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69,000 85,500 57,000 

23.000 28.500 19.000 
4Q;OOQ ~ 4Q;OOQ 

4Q;GOO 00;000 4Q;GOO 

~ 49;§00 ~ 
11,000 12,000 NP 
44,000 48,000 NP 
33,000 36,000 NP 
11.000 12.000 NP 
4Q;OOQ .:tQ,§00 +{J;fJ 

NP NP NP 
4Q;GOO 42;000 ~ 

NP NP NP 
~ ~ ~ 

NP NP NP 
NP NP NP 

13,000 23,500 13,000 
52,000 94,000 52,000 
39,000 70,500 39,000 
13.000 23,500 13.000 

17.500 28,500 17."500 

12,500 18,500 12,500 
50,000 74,000 50,000 
37,500 55,fiOO 37,500 

16,000 24,000 16,000 

64,000 96,000 64,000 
48,000 72,000 48,000 
16,000 24,000 16,000 

16,000 24,000 16,000 

64,000 96,000 64,000 
48,000 72,000 48,000 
16.000 24,000 16,000 

NP NP NP 

NP NP NP 
NP NP NP 
NP NP NP 

NP 16,500 NP 

40,000 "66,000 40,000 
30,000 49.500 30.000 

NP 16,500 NP 

UL UL UL 

108,000 54,000 27,000 

36.000 18.000 9.000 
48;00Q .:tQ,§00 4,§00 
n,oog 42;000 48;QOO 
a4;QOO ~ ~ 
12,000 9,500 NP 
48,000 38,000 NP 
36,000 28,500 NP 
12.000 9,500 NP 
~ +{J;fJ &,009 

NP NP NP 
48;00Q ~ ~ 

NP NP NP 
~ ~ 4a;OOQ 

NP NP NP 
NP NP NP 

25,500 18,500 9,000 
102,000 74,000 36,000 
76,500 55,500 27,000 
25/500 18.500 9,()00 

36,000 18.000 6,500 

20,500 14,000 9,000 
82,000 56,000 36,000 
61,500 42,00 27,000 

20,500 12,00 7,000 

82,000 48,000 28,000 
61,500 36,000 21,000 
20.500 12.00 7.000 

20,500 12,000 7,000 

82,000 48,000 28,000 
61,500 36,000 21,000 
20.500 12,()()() 7.000 

NP 12,000 NP 

NP 48,000 NP 
NP 36,000 NP 
NP 36,cxxj NP 

NP 16,500 NP 

72.000 42000 18,000 
54.000 31.500 13.500 

NP 16,500 NP 

UL UL UL 
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S13R 
S1 
SM 

NSd.-R 
UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000 

S13R 
R4b S1 UL UL 96,000 64,000 96,000 64,000 82,000 48,000 28,000 

SM (without height increase] UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000 
SM (with heifl.ht increase! UL UL 24,000 16.000 24,000 16.000 20,500 12.000 7.000 

NS UL 48,000 26,oOO 17,500 26,000 17,500 25,500 14,000 9,000 
S-1 S1 UL 192,000 1o4,ooo 70,000 104,000 70,000 102,000 56,000 36,000 

SM UL 144,000 78,000 52,500 78,000 52,500 76,500 42,000 27,000 
NS UL 79,000 39,000 26,000 39,000 26,000 38,500 .21,000 13,500 

S-2 S1 UL 316,000 156,000 104,000 156,000 104,000 154,000 84,000 54,000 
SM UL 237,000 117,000 78,000 17,000 78,000 115,500 63,000 40,500 
NS UL 35,500 19,000 8,500 14,000 8,500 18,000 9,000 5,500 

u S1 UL 142,000 76,000 34,000 56,000 34,000 72,000 36,000 22,000 
SM 

Note: UL= Unlimited; NP = Not permitted; 
For SI: 1 square foot= 0.0929 m2. 

UL 106,500 57,000 25,500 42,000 25,500 54,000 27,000 

NS = Buildings not equipped throughout with an automatic sprinkler systeni; S1 = Buildings a maximum of one story 
above grade plane equipped throughout with an automatic sprinkler system installed in accordance with Section 
903.3.1.1; SM = Buildings two or more stories above grade plane equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.1; S 13R = Buildings equipped throughout with an automatic 
sprinkler system installed in accordance with Section 903.3.1.2; S130 = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.3. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific 
occupancies. · 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with 
Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building area in accordance with the lnternationalCa/ifomia 
Existing Building Code. 
e. New Group t-1-aR0 1-3 occupancies are required to be protected by an automatic sprinkler system in accordance 
with Section 903.2.6. For new Grou13 I 1 occu13ancies, Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group 1-2 occupancies are required to be protected by an automatic sprinkler system in 
accordance with Section 903.2.6 and Section 1103.5 of the International California Fire Code. 
g. New Group 1-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with 
Section 903.2.8. 
i. In other than Group A. E. H, I, L. and R occupancies. high-rise buildings. and other applications listed in Section 
1. 11 regulated by the Office of the State Fire Marshal. the S increases for height and stories in tables 504.3 and 
504.4 are permitted in addition to the S area increase in accordance with Table 506.2. 
;. For Group R-2 buildings of Type VA construction equipped throughout with an approved automatic sprinkler system 
in accordance with Section 903. 3. 1. 1, S area increase is permitted in addition to the height and story increase 
provided the height shall not exceed 60 feet and 4 stories. 

[SFM amendments incorporated into Tables 504.3 and 504.4] 

16,500 

604.2 Automatic spriRkler system increase. VI/here a building is equip13ed throughout with an a1313ro•Jed automatis 
s13rinkler system in accordance with Section 903.3.1.1, the value s13ecified in Table 503 for maximum building height 
is increased by 20 feet (6096 mm) and the maximum number of stories is increased by one. Increases are 13ermitted 
in addition to the building area insrease in accordance with Sestion 506.2 . .'n ether than Group A, E, /=I, .', L, and R 
oooupanGies, R.'gh fise hufklfRfJS, and other applisatiORs fisted m Seotion 1.11 regulated hy the O#ioe of the state FJro 
PAaFSha!, these !noreases aFe peFFRitted in addition to the aroa !norease JR aoso:tklnoo w!th Seotion 506.3. For Grou13 
R 2 buildings of Type YA eonstrnstlon equi1313ed throughout with an ap13reved automatic s13rinkler system in 
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assoFElanse with Sestion 903.3.1.1, the •.ial1:1e ~pesified in Table 503 fer mtl*im1:1m b1:1ikling height is insreased by 20 
feet E@096 mm) aml tl:le mtl*im1:1m number af stories is insmased by one, b1:1t shall not exceed 60 feet (1 g 2BB mm) or 
fo1:1r stofios, respestive!y, those inorea&es are peffflified iR addftien to the aroa !nGFease .in aeeerdanee with SeGtien 
506.3. For Gr:o1:1p R 3 b1:1i!dings eql:lipped throl:/ghoEJt wJth an approved al:ltomatie spfiRklenwstom in aooordanee with 

· SeetieR 903.3.1.2, the valfle spesified iR Taete 503 for maximum bl:li.16,ing height is iRsroased ~' 20 feet (6096 mm) 
and the maxim1Jm R/Jfflber ef stories is iRsroased lJy ene, b1:1t sha!! not exseed 60 feet (18 288 mm) or fo1Jr stories, 
respesti~r.e!y. 

Exseptions: Tl:le 1:1se of an automatis sprinkler system to insrease building l:leigRts sl:lall not be permitted for tl:le 
following conditions: 
1. Buildings, or portions of buildings, slassifieEI as a Group I 2 occupansy ofType llB, Ill, IV or V sonstrustion. 
2. Buildings, or portions of buildings, classified as a Greup Fl 1, Fl 2, Fl 3 or Fl 5 oss1:1pansy. 
a. Fl.o:e rosistanee roting substitution in assordanse witl:I Table 601, Note d. 
4. [SFMJ BIJHdings, orpoftioRS ofbuikliRg&, Glassified as a Gro/Jp L OGGIJPansy. 
5. [SFM} B11iJdings, or poFlions of b1:1i!fiiRgs, s!assified as a LiGeRsed Group R 2.1 or R 4 oooupaney. 

[SFM amendments incorporated into Table 506.2] 
;_- 501;.3 /\.-utomatis sprinkler system insrease. 'lVhere a building is equipped througl:lout witl:I an appro•.r.ed a11tomatle 

spFiRkler system in assordanoo with Seetien 903.3.1.1, the blli!ding a.o:ea Umiiat:ion in Table 503 is permitted to be 
insreased by an adElitional 200 percent (!s - 2) fer buildings witl:I more tl:lan one story abo•1e grade plane and an 

· aEIElitional aoo persent Us - 3) for builElings witl:I no more tl:lan one story abo~'6 gr:ade plane. In other than Gr:o11p A, E, 
-· H, .', L and R oooupansies, high rise bl:li.16.'Rg&, and other applioatiORs listed in Sestion 1.11 Fef}!Jlated by the O#ifJe of 

the State Fife MaFShaJ, these insreases are permitted in aEIElition to the l:loigl:lt and story increases in assorElance with 
Section 504.2. for Gro11p R 2 bu#d.ings of Type '.M. eenst,"".}Gflon eq1:1lppod througho/Jt with an approved a1Jtomatle 
sprinkler system iR assordanse wlth SoetieR 903.3.1.1, those inGFOasos a1t1 peFFRitted fn addition to the ho!ght and 
story iRGFOase iR assordanse with Sestfen 504.2. 

Ex.seption: Tl:le builEling area limitation increases shall not be permitted fer tl:le following conditions: 
( 

1. Tl:le automatis sprinkler system in'srease sl:lall not apply to buildings witl:I an occupansy in Group Fl 1. 
2. Tl:le automatic sprinkler system insrease sl:lall not apply to the building area of an ossupansy in Group Fl 2 or Fl a. 
For builElings containing sucl:I ossupancies, tl:le allO'.vable building area shall be determines in acsoFElance with 
Section 508.4.2, witl:I tl:le sprinkler system insrease applicable only to .tl:le portions of tl:le building not s!assifieEI as 
Group Fl 2 or Fl 3. 
a. Fire resistance rating substitution in ascordanse with Table 601, Note El. 
4. {SFM} The a1JtematiG spFiRkler system iRGr:ease sha!! Rot apply to blli.16iRgs with BR OGGl:JfJBRGy iR Gro11p L. 

[SFM amendments incorporated into Table 506.2] 
506.4.1 Area determination. !R other than Gro1:1p A, E, H, .~ L and R oss11paRcies, high Fise bl:likliRg&, and other 
applioations listed in Seetion 1.11 Fef}!Jlated by the O#ise of the State Fir:e MaFShaJ, the total allowable building area 
of a singie occupansy builEling with more tl:lan one story above grade plane shall be determined by multiplying tl:le 
allowable builEling area per story (Aa), as determined in Section 506.1, by the number of stories above grade plane 
as listed below: 

1. For buildings witl:I two stories abo'le grade plane, multiply by 2; 
2. For builElings witl:I tl:lree or more staries above grade plane, multiply by 3; anEI 
a. Ille story shall exseed the allowable building area per stary (Aa), as determined in Section 506.1, fer the 
ossupancies on that story. 

Ex.septions: 
Unlimited area buildings in asooFElance witl:I Sestion 507. 

for Gro1:1p A, E, H, .', L and R osoopansies, high riso b11i!dlRgs, and other appHsations !lsted .in SestieR 1.11 r:eg11lated 
lJy the O#ifJe of the State Fife Matsha.~ the feta! a!le'A'Bble b1Jt.16iRg ar:ea of a s!ngle oeeupansy b1:1t.'d!Fig with more than 
one story abe•lfJ gFade plane shall be deteFFRined lJy m11Jtfp/}'ing the atfewab!e b11,i/dfng a.o:ea per story 0a;J, as 
detefffilRed ln SeetiOR 506.1, by the R!lfflberofsteFies abo'lfJ gFade piano as listed be!ow: 

1. FfJrb11i!tliRgs with two or more stories above grade piano, mEJ!tlp/j' by 2; 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

127 of 244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

2. N-e stery sha!I exceed the a.'lowatlle l:i1Jl!d{ng area per story (Aa;I, as determfned iR Seetion 506.1, fer the 
OCCl:lpancfes OR that story. 

&sept/on: UR/imlted area bf1f.1dfRgS ln acoordanee with Section 1§{)7. 

[SFM amendments ineorporated into Section 506.2.3 and 506.2.4] 
506.5.2 More than one story abov-e grade plane. for buildings with more than ono story above grade plane and 
containing mixed occupancies, eaoh story shall indi»•idually oomply with the applioable requirements of Seotion 508.1. 

For other than GFOl:lp A, E, H, f, L and R oecupanoies, high Fise bf1ildings, and other appliGa#ons Hsted in Seetion 1.11 
regu.'atod by tho Offk;e of tho State Eire Marshal, buildings with more than three stories above grade plane, the total 
building area shall be suoh that the aggregate sum of the ratios of tho aotual area of each story· divided by the 
all<YNable area of suoh stories based on the applicable provisions of Seotion 508.1 shall not exoeed 3. 

For Gro1:1p A, E, H, !, L and R oecupanoies, hfgh rise 1:!1:1i!ciings, and other applications !.'8ted .'R Section 1.11 regl:llated 
by the Qffk;e of the State Fire Marsha!, b11lldings with more than two stories above grade plane, the tota!hu.<.'ding area 
shall tie s11ch that the aggregate sum of tho ratios of the actl:la! area of each story di•1ided /Jy the a!lovla/Jle area of 
s1:1eh stories /Jased on the app#ca/Jle provisions of Section 508.1 sha!I not eXGeed 2. 

[Relocated from 2013 CBC 506.5.2] 
506.2.3 Single-occupancy, multistory buildings. The allowable area of a single-occupancy building with more than 
one story above grade plane shall be determined in accordance with Equation 5-2: 

Aa =[At+ (NS x If)] x Sa (Equation 5-2) 

where: 

Aa =Allowable area (square feet). 
At= Tabular allowable area factor (NS, S13R or SM value, as applicable) in accordance with Table 506.2. 
NS= Tabular allowable area factor in accordance with Table 506.2 for a nonsprinklered building (regardless of 
whether the building is sprinklered). 
lf=Area factor increase due to frontage (percent) as calculated in accordance with Section 506.3. 
Sa = For other than Group A. E. H. I. L and R occupancies. high-rise buildings. and other applications listed in 
Section 1. 11 regulated by the Office of the State Fire Marshal. A2ctual number of building stories above grade plane, 
not to exceed three. For Group A. E. H. I, L and R occupancies. high-rise buildings. and other applications listed in 
Section 1.11 regulated by the Office of the State Fire Marshal. actual number of building stones above grade plane. 
not to exceed two .. 

for buildings equipped throughout with an automatio sprinkler system installed in accordance with. Section 903.3.1.2, 
use the aotual number of building steries ab<Y.ie grade plane, not to exoeed four. · 

No individual story shall exceed the allowable area (Aa) as determined by Equation 5-2 using the value of Sa = 1. 

[Relocated from 2013 CBC 506.5.2] 
506.2.4 Mixed-occupancy, multistory buildings. Each story of a mixed-occupancy building with more than one 
story above grade plane shall individually comply with the applicable requirements of Section 508.1. For buildings 
with more than three stories above grade plane, the total building area shall be such that the aggregate sum of the 
ratios of the actual area of each story divided by the allowable area of such stories, determined in accordance with 
Equation 5-3 based on the applicable provisions of Section 508.1, shall not exceed three, provided the aaaregate 
sum of the ratios for portions of mixed occupancy, multistory buildings containing A, E, H. I. L and R occupancies. 
high-rise buildings, and other applications listed in Section 1. 11 regulated bv the Office of the State Fire Marshal, 
including any other associated non-separated occupancies. shall not exceed two. 

Aa = [At +(NS x If)] (Equation 5-3) 

where: 

Aa =Allowable area (square feet). 
At=Tabular allowable area factor (NS, S13R or SM value, as applicable) in accordance with Table 506.2. 
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NS= Tabular allowable area factor in accordance with Table 506.2 for a nonsprinklered building (regardless of 
whether the building is sprinklered). · 
/f=Area factor increase due to frontage (percent) as calculated in accordance with Section 506.3. 

ExGeption: For b1:1ildin9s desi9ned as separated occ1:1pancies 1:1nder Section 508.4 and eEJui1313ed throu9hout with an 
a1:1tomatio s13rinkler system installed in accor8ance with Section 903.3.1.2903.3.1.1, the total buildin9 area shall be 
s1:1oh that the a€J9re9ate s1:1m of the ratios of the actual area of each story divided by the allowable area of s1:1ch 
stories determined in accor8anoe with EEJl:lation 5 3 based on the ap131icable 13rovisions of Seotion 508.1, shall not 
exeeed four. 

507.4 Sprinklered, one-story buildings. The area of a Grou13 A 4 buildin9 no more than one story above grade 
plane of other than Ty13e V sonstrnction, or tl:ie area of a Group B, F, M or S building no more than one story above 
grade plane of any construction type, shall not be limited where the building is provided with an automatic sprinkler 
system throughout in accordance with Section 903.3.1.1 and is surrounded and adjoined by public ways or yards not 
less than 60 feet (18 288 mm) in width. 

Exceptions: 
·.' 1. Buildings and structures of Type I and II construction for rack storage facilities that do not have access by the 

public shall not be limited in height, provided that such buildings conform to the requirements of Sections 507.3, 
903.3.1.1 and Chapter 23 of the IRtematkma.' California Fire Code. 
2. The automatic sprinkler system shall not be reEJuired in areas occupied for indoor 13artici13ant s13orts, such as 
tennis, skatin9, swimmin9 and eEJuestrian aoti'lities in occ1:1panoies in Group A 4, provided that: 
2.1. Exit doors direotly to the outside are 13rovided for occ1:1pants of the participant sports areas; and 
2.2. The buildin9 is eEJuippeEI with a fire alarm system with manual fire alarm boxes installed in aocor8ance with 
Section 907. 

507.11 Group E buildings. The area of a Group E building no more than one story above grade plane, of Type llA, 
lllA or IV construction, shall not be limited when all of the following criteria are met: 

1. Each classroom shall have not less than two means of egress, with one of the means of egress being a direct exit 
to the outside of the building complying with Section 1020. 
2. The building is equipped. throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
3. The building is surrounded and adjoined by public ways or yards not less than 60 feet (18 288 mm) in width. 

TABLE 509 
INCIDENT AL USES 

ROOM OR AREA SEPARATION AND/OR PROTECTION 
Furnace room where any piece of equipment is over 400,000 Btu 

1 hour or provide automatic sprinkler system a per hour input 
Rooms with boilers where the largest piece of equipment is over 15 

1 hour or provide automatic sprinkler system a psi and 10 horsepower 

Refrigerant machinery rooms 1 hour or provide automatic sprinkler system a 

Hydrogen fuel gas rooms, not classified as Group H 1 hour in Group B, F, M, S and U occupancies; 2 
hours in Group A, E, I and R occupancies. 

Incinerator rooms 2 hours and automatic sprinkler system 
Paint shops, not classified as Group H, located in occupancies 2 hours; or 1 hour and provide automatic fire-
other than Group F extinguishing system 
In Group E occupancies, laboratories and vocational shops not 1 hour or provide automatic sprinkler system 
classified as Group H 
In Group 1-2. and 1-2. 1 occupancies, laboratories not classified as 
Group H 1 hour and provide automatic sprinkler system a 

[SFM] Rooms or areas with special hazards such as laboratories, 
vocational shops and other such areas not classified as Group H, 
located in Group E occupancies where hazardous materials in 1 hour 
quantities not exceeding the maximum allowable quantity are used 
or stored. 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

129 of 244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

In ambulatory care facilities, laboratories not classified as Group H 1 hour and provide automatic sprinkler system 

Laundry rooms over 100 square feet 1 hour or provide automatic sprinkler system a 
In Group 1-2, laundry rooms over 100 square feet 1 hour 
Group.l-3 cells and Group 1-2and1-2.1 patient rooms equipped 1 hour with padded surfaces 
In Group 1-2, physical plant maintenance shops 1 hour 
In ambulatory care facilities or Group 1-2 and 1-2. 1 occupancies, 
waste and linen collection rooms with containers that have an 1 houra 
aggregate volume of 10 cubic feet or greater 
In other than ambulatory care facilities and Group 1-2 and 1-2.1 
occupancies, waste and linen collection rooms over 100 square 1 hour or provide automatic sprinkler system 
feet 
In ambulatory care facilities or Group 1-2 occupancies, storage 1 hour · 
rooms greater than 100 square feet 
Stationary storage battery systems having a liquid electrolyte 
capacity of more than 50 gallons for flooded lead-acid, nickel 1 hour in Group B, F, M, S and U occupancies; 2 
cadmium or VRLA, or more than 1,000 pounds for lithium-ion and 

hours in Group A, E, I and R occupancies.a lithium metal polymer used for facility standby power, emergency 
power or uninterruptable power supplies 
For SI: 1 square foot = 0.0929 m2, 1 pound per square inch (psi) = 6.9 kPa, 1 British thermal unit (Btu) per hour = 
0.293 watts, 1 horsepower= 746 watts, 1 gallon= 3.785 L 
a. [SFM] Fire barrier protection and automatic sprinkler protection required throughout the fire area 

in 1-2 and 1-2. 1 occupancies as indicated. · 

.a<J9.A.0510.10 Group R. Buildings housing protective social care homes or in occupancies housing inmates who are 
not restrained need not be of one-hour fire- resistive construction when not more than two stories in height. In no 
case shall individual floor areas exceed 3,000 square feet (279 m2). The fire-resistive protection of the exterior walls 
shall not be fess than one hour where such walls are located within 5 feet (1524 mm) of the property line. Openings 
within such waifs are not permitted. Openings in exterior nonrated walls need not be protected. 

CHAPTERS 
TYPES OF CONSTRUCTION 

TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (hours} 

TYPE! TYPE II TYPE Ill TYPE IV TYPEV 

BUILDING ELEMENT A 

Primary structural framef (see 3a 
Section 202) 

Bearing walls 
Exterior6• f 3 
Interior 3a 

Nonbearing walls and partitions 
Exterior 

Nonbearing walls and partitions 
0 

lnteriord 

Floor construdl:ion and secondary 2 members (see Section 202) 

Roof construction and secondary 
1112b members (see Section 202) 

For SI: 1 foot= 304.8 mm. 
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a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced by 
1 hour where supporting a roof only. 
b.1. Except in Group A, E, F-1, H, I, L, M, R-1, R-2, R-2.1 and S-1 occupancies, high-rise buildings, and other 
applications listed in Section 1. 11 regulated by the Office of the State Fire Marshal, fire protection of structural 
members shall not be required, including protection of roof framing and decking where every part of the roof 
construction is 20 feet or more above any floor immediately below. Fire-retardant-treated wood members shall be 
allowed to be used for such unprotected members. 
b.2 For Group A, E, I, L, R-1, R-2, and R-2.1 occupancies, high-rise buildings, and other applications listed in Section 
1. 11 regulated by the Office of the State Fire Marshal, fire protection of members other than the structural frame shall 
not be required, including protection of roof framing and decking where every part of the roof construction is 20 feet or 
more above any floor immediately below. Fire-retardant-treated wood members shall be allowed to be used for such 
unprotected members. 
b.3. One-story portions of Group A and E assembly occupancies the roof-framing system of Type If A or Type Ill A 
construction may be of unprotected construction when such roof-framing system is open to the assembly area and 
does not contain concealed spaces. · 
c. In all occupancies, heavy timber shall be allowed where a 1-hour or less fire-resistance rating is required. 
d. Not less than the fire-resistance rating required by other sections of this code. 
e. Not less than the fire-resistance rating based on fire separation distance (see Table 602). 
f. Not less than the fire-resistance rating as referenced in Section 704.10. 

602.1 General. Buildings and structures erected or to be erected, altered or extended in height or area shall be 
classified in one of the five construction types defined in Sections 602.2 through 602.5. The building elements shall 
have a fire-resistance rating not less than that specified in Table 601 and exterior walls shall have a fire-resistance 
rating not less than that specified in Table 602. Where required to have a fire-resistance rating by Table 601, building 
elements shall comply with the applicable provisions of Section 703.2. The protection of openings, ducts and air 
transfer openings in building elements shall not be required unless required by other provisions of this code. 

Exception: Noncombustible structural members supporting solar photovoltaic panels are not required to meet the 
fire resistance rating for the following: 

1. Photovoltaic panel supported by a structure and having no use underneath. Signs may be provided, as determined 
by the enforcing agency prohibiting any use underneath including storage. 
2. Solar photovoltaic (PV) panels supported by noncombustible framing that have sufficient uniformly distributed and 
unobstructed openings throughout the top of the array (horizontal plane) to allow heat and gases to escape, as 
determined by the enforcing agency. 
3. Solar photovoltaic panels supported by a structure over parking stalls where the panels constitute the roof and all 
the following conditions are met (see Figure 5-1): 

3. 1. The area within the perimeter of the solar photovoltaic array has maximum rectangular dimension of 40 feet by 
150 feet. 
3.2. The distance between solar photovoltaic array structures is a minimum of 10 feet clear. 
3. 3. The driveway aisle separating solar photovoltaic array structures has a minimum width of 25 feet clear. 
3.4. Solar photovoltaic array structure is used only for parking purposes with no storage. 
3.5. Completely open on all sides (other than necessary structural supports) with no interior partitions. 

TABLE602 
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS 

BASED ON FIRE SEPARATION DISTANCEa,d,g 
FIRE 

SEPARATION TYPE OF OCCUPANCY OCCUPANCY OCCUPANCY 
DISTANCE=X CONSTRUCTION GROUP He,L GROUP F-1, M, GROUP A, B, E, 

(feet) s.1t F-2, I, R1 lz, S-2, LJ' lz 

X<5b All 3 2 1 
5SX<10 IA 3 2 1 

Others 2 1 1 
10 sx < 30 IA, IB 2 1 1c 
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X:<:30 
For SI: 1 foot= 304.8 mm. 

118,VB 
Others 

All 

. 1 
1 
0 

0 
1 
0 

0 
1c 
0 

a. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601. 
b. See Section 705.1.1 for party walls. · 
c. Open parking garages complying with Section 406 shall not be required to have a fire-resistance rating. 
d. The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the exterior 
wall and the story in which the wall is located. 
e. For special requirements for Group H occupancies, see Section 415.3. 
f. For spedal requirements for Group S aircraft hangars, see Section 412.4.1. 
g. Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required 
fire-resistance rating for the exterior walls is O hours. 
hh. Group R-3 and Group U occupancies when used as accessoty' to Group R-3 occupancies, shall not be required to 
have a fire-resistance rating where the fire separation distance is 5 feet or more; or when equipped throughout with 
an automatic residential fire sprinkler system installed in accordance with Section 903.3 the fire-resistance rating shall 
not be required where the fire separation distance is 3 feet or more. 

603.1 Allowable materials. Combustible materials shall be permitted in buildings of Type I or II construction in the 
following applications and in accordance with Sections 603.1.1 through 603.1.3: 

1. Fire-retardant-treated wood shall be permitted in: 
1.1. Nonbearing partitions where the required fire-resistance rating is 2 hours or less. 
1.2. Nonbearing exterior walls where fire-resistance rated construction is not required. 
1.3. Roof construction, including girders, trusses, framing and decking. 

Exception: In buildings of Type IA construction exceeding two stories above grade plane, fire-retardant-treated wood 
is not permitted in roof construction wher~ the vertical distance from the upper floor to the roof is less than 20 feet 
(6096 mm). 

2. Thermal and acoustical insulation, other than foam plastics, having a flame spread index of not more than 25. 

Exceptions: 
1. Insulation placed between two layers of noncombustible materials without an intervening airspace shall be allowed 
to have a flame spread index of not more than 100.. . 
2. Insulation installed between a finished floor and solid decking without intervening airspace shall be allowed to have 
a flame spread index of not more than 200. 
3. Foam plastics in accordance with Chapter 26. 
4. Roof coverings that have an A, B or C classification. 
5. Interior floor finish and floor covering materials installed in accordance with Section 804. 
6. Millwork such as doors, door frames, window sashes and frames. 
7. Interior wall and ceiling finishes installed in accordance with Sections 801 and 803. 
8. Trim installed in accordance with Section 806. 
9. Where not installed greater than 15 feet (4572 mm) above grade, show windows, nailing or furring strips and 
wooden bulkheads below show windows, including their frames, aprons and show cases. 
10. Finish flooring installed in accordance with Section 805. 
11. Partitions dividing portions of stores, offices or similar places occupied by one tenant only and that do not 
establish a corridor serving an occupant load of 30 or more shall be permitted to be constructed of fire-retardant
treated wood, 1-hour fire-resistance-rated construction or of wood panels or similar light construction up to 6 feet 
(1829 mm) in height. 
12. Stages and platforms constructed in accordance with Sections 410.3 and 410.4, respectively. 
13. Cbmbustible exterior wall coverings, balconies and similar projections and bay or oriel windows in accordance 
with Chapter 14. 
14. Blocking such as for handrails, millwork, cabinets and window and door frames. 
15. Light-transmitting plastics as permitted by Chapter 26. 
16. Mastics and caulking materials applied to provide flexible seals between components of exterior wall construction. 
17. Exterior plastic veneer installed in accordance with Section 2605.2. 
18. Nailing or furring strips as permitted by Section 803.11. 
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19. Heavy timber as permitted by Note c to Table 601 and Sections 602.4.7 and 1406.3. 
20. Aggregates, component materials and admixtures as permitted by Section 703.2.2. 
21. Sprayed fire-resistant materials and intumescent and mastic fire-resistant coatings, determined on the basis of 
fire-resistance tests in accordance with Section 703.2 and installed in accordance with Sections 1705.14 and 
1705.15, respectively. , 
22. Materials used to protect penetrations in fire-resistance-rated assemblies in accordance with Section 714. 
23. Materials used to protect joints in fire-resistance-rated assemblies in accordance with Section 715. 
24. Materials allowed in the concealed spaces of buildings of Types I and II construction in accordance with Section 
718.5. 
25. Materials exposed within plenums complying with Section 602 of the JntematieRatCalifomia Mechanical Code. 
26. Wall construction of freezers and coolers of less than 1 ,000 square feet (92.9 m2), in size, lined on both sides 
with noncombustible materials and the building is protected throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

603.1.1 Ducts. The use of nonmetallic ducts shall be permitted where installed in accordance with the limitations of 
the .'ntemationatCa/ifomia Mechanical Code. 

603.1.2 Piping. The use of combustible piping materials shall be permitted where installed in accordance with the 
: limitations of the .'ntematfona/Califomia Mechanical Code and the tnteFFJationa/Califomia Plumbing Code. 

603.1.3 Electrical. The use of electrical wiring methods with combustible insulation, tubing, raceways and related 
components shall be permitted when installed in accordance with the limitations of this code the California Electrical 
Code. 

CHAPTER 7 
FIRE·RESISTANCE-RATED CONSTRUCTION 

702.1 Definitions. The following terms are defined in Chapter 2. 

ANNULAR SPACE. 
BUILDING ELEMENT. 
CEILING RADIATION DAMPER. 
COMBINATION FIRE/SMOKE DAMPER. 
CORRIDOR DAMPER. 
DAMPER. 
DRAFTSTOP 
FRATING. 
FIRE BARRIER. 
FIRE DAMPER. 
FIRE DOOR. 
FIRE DOOR ASSEMBLY. 
FIRE PARTITION. 
FIRE PROTECTION RATING. 
FIRE-RATED GLAZING. 
FIRE RESISTANCE. 
FIRE~RESISTANCE RATING. 
FIRE-RESISTANT JOINT SYSTEM. 
FIRE SEPARATION DISTANCE. 
FIRE-SMOKE BARRIER. 
FIREWALL. 
FIRE WINDOW ASSEMBLY. 
FIREBLOCKING. 
FLOOR FIRE DOOR ASSEMBLY. 
HORIZONTAL ASSEMBLY. 
JOINT. 
LRATING. 
MEMBRANE PENETRATION. 
MEMBRANE-PENETRATION FIRESTOP. 
MEMBRANE-PENETRATION FIRESTOP SYSTEM. 
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MINERAL FIBER. 
MINERAL WOOL 
PENETRATION FIRESTOP. 
SELF-CLOSING. 
SHAFT. 
SHAFT ENCLOSURE. 
SMOKE BARRIER. 
SMOKE COMPARTMENT. 
SMOKE DAMPER. 
SPLICE. 
T RATING. 
THROUGH PENETRATION. 
THROUGH-PENETRATION FIRESTOP SYSTEM. 

705.5 Fire-resistance ratings. For other than Group A, E, H, I, L and R occupancies, high-rise buildings, and other 
applications listed in Section 1.11 regulated by the Office of the State Fire Marshal, exterior walls shall be fire
resistance rated in accordance with Tables 601 and 602 and this section. The required fire-resistance rating of 
exterior walls with a fire separation distance of greater than 10 feet (3048 mm) shall be rated for exposure to fire from 
the inside. The required fire-resistance rating of exterior walls with a fire separation distance of less than or equal to 
1 O feet (3048 mm) shall be rated for exposure to fire from both sides. 

For Group A, E, H, I, L and R occupancies, high~rise buildings, and other applications listed in Section 1.11 regulated 
by the Office of the State Fire Marshal, exterior walls shall be fire-resistance rated in accordance with Tables 601 and 
602 and this section. The required fire-resistance rating of exterior walls shall be rated for exposure to fire from both 
sides. 

705.8.1 Allowable area of openings. The maximum area of unprotected and protected openings permitted in an 
exterior wall in any story of a building shall not exceed the percentages specified in Table 705.8. 

Exceptions: 
1. In other than Group H occupancies, unlimited unprotected openings are permitted in the first story above grade 
plane either: 
1.1. Where the wall faces a street and has a fire separation distance of more than 15 feet (4572 mm); or 
1.2. Where the wall faces an unoccupied space. The unoccupied space shall be on the same lot or dedicated for 
public use, shall be not less than 30 feet (9144 mm) in width and shall have access from a street by a posted fire lane 
in accordance with the !ntomationa.'Ca/ifomia Fire Code. -

2. Buildings whose exterior bearing walls, exterior nonbearing walls and exterior primary structural frame are not 
required to be fire-resistance rated shall be permitted to have unlimited unprotected openings. 

705.8.5 Vertical separation of openings. Openings in exterior walls in adjacent stories shall be separated vertically 
to protect against fire spread on the exterior of the buildings where the openings are within 5 feet (1524 mm) of each 
other horizontally and the opening in the lower story is not a protected opening with a fire protection rating of not less 
than 3/4 hour. Such openings shall be separated vertically not less than 3 feet (914 mm) by spandrel girders, exterior 
walls or other similar assemblies that have a fire-resistance rating of not less than 1 hour, rated for exposure to fire 
from both sides, or by flame barriers that extend horizontally not less than 30 inches (762 mm) beyond the exterior 
wall. Flame barriers shall have a fire-resistance rating of not less than 1 hour. The unexposed surface temperature 
limitations specified in ASTM E 119 or UL 263 shall not apply to the flame barriers or vertical separation unless 
otheiwise required by the provisions of this code. 

Exceptions: 
1. This section shall not apply to buildings that are three stories or less above grade plane. 
2. This section shall not apply to buildings equipped throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2. 
3. Open parking garages. 

705.12 Exterior Graphics on Exterior Walls of High-Rise Buildings. Where installed on the exterior walls of high
rise buildings, exterior graphics, both permanent and temporary, greater than 100 square feet in area or greater than 
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1 O feet in efther dimension shall comply with the following conditions subject to the review and approval of the fire 
code official and building official: · 

1. The materials used for graphics installed at a height greater than 40 feet above the grade plane shall be 
noncombustible materials or shall have a flame spread index not greater than 25 when tested in accordance with 
ASTM E84 or UL 723. 
2. The method of attachment and mounting of the graphics to the exterior wall shall be such that the graphics are 
securely attached. 
3. The graphics shall not interfere with the active or passive ventilation required for the building and the required 
smoke control systems in the building. · 
4. The grap~ics shall not impair the functions of any fire or life safety systems in the building. 

TABLE706.4 
FIRE WALL FIRE-RESISTANCE RATINGS 

GROUP FIRE RESISTANCE RATING (hours) 
A, 8, E, H-4, I, R-1, R-2, R- 3a 
2.1, U, L 
F-1, H-3°, H-5, M, S-1 3 
H-1,H-2 4" 
F-2, S-2, R-3, R-4 2 

a. In Type II or V construction, walls shall be permitted to have a·2-hour fire-resistance rating. 
b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.7 and 415.8. 

707 .1 General. Fire barriers installed as required elsewhere in this code or the IRtemationa/Califomia Fire Code shall 
comply with this section. 

TABLE 707.3.10 
FIRE-RESISTANCE RATING REQUIREMENTS FOR FIRE BARRIER ASSEMBLIES OR HORIZONTAL 
ASSEMBLIES BETWEEN FIRE AREAS 

OCCUPANCY GROUP FIRE-RESISTANCE RATING (hours) 
H-1 H-2 4 
F-1, H-3, S-1 3 
A, 8, E, F-2, H-4, H-5, I, L, M, R, S-2 2 
.u 1 

708.3 Fire-resistance rating. Fire partitions shall have a fire-resistance rating of not less than 1 hour, 

Exceptions: 
1. Corridor walls permitted to have a 1/2 hour fire-resistance rating by Table 1020.1. 

-

2. Dwelling unit and sleeping unit separations in buildings of Type 118, 1118 and VB construction shall have fire
resistance ratings of not less than 1/2 hour in buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 
3. Walls separating enclosed tenant spaces in Group B high-rise buildings of Type I and II construction equipped 
throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 

708.4 Continuity. Fire partitions shall extend from the top of the foundation or floor/ceiling assembly below to the 
underside of the floor or roof sheathing, slab or deck above or to the fire-resistance-rated floor/ceiling or roof/ceiling 
assembly above, and shall be securely attach~d thereto. In combustible construction where the fire partitions are not 
required to be continuous to the sheathing, deck or slab, the space between the ceiling and the sheathing, deck or 
slab above shall be fireblocked or draftstopped in accordance with Sections 718.2 and 718.3 at the partition line. The 
supporting construction shall be protected to afford the required fire-resistance rating of the wall supported, except for 
walls separating tenant spaces in eovered and open mall buildings, walls separating dwelling units, walls separating 
sleeping units and corridor walls, in buildings ofType 118, 1118 and VB construction. 

Exceptions: 
1. The wall need not be extended into the crawl space below where the floor above the crawl space has a minimum 
1-hour fire-resistance rating. 
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2. Where the room-side fire-resistance-rated membrane of the corridor is carried through to the underside of the floor 
or roof sheathing, deck or slab of a fire-resistance- rated floor or roof above, the ceiling of the corridor shall be 
permitted to be protected by the use of ceiling materials as required for a 1-hour fire-resistance- rated floor or roof 
system. 
3. Where the corridor ceiling is constructed as required for the corridor walls, the walls shall be permitted to terminate 
at the upper membrane of such ceiling assembly. 
4. The fire partitions separating tenant spaces in a covered or open mall building, complying with Section 402.4.2.1, 
are not required to extend beyond the underside of a ceiling that is not part of a fire-resistance-rated assembly. A wall 
is not required in attic or ceiling spaces above tenant separation walls. · 
5. Attic fireblocking or draftstopping is not required at the partition line in Group R-2 buildings that do not exceed four 
stories above grade plane, provided the attic space is subdivided by draftstopping into areas not exceeding 3,000 
square feet (279 m2) or above every two dwelling units, whichever is smaller. 
6. Fireblocking or draftstopping is not required at the partition line in buildings equipped with an automatic sprinkler 
system installed throughout in accordance with Section 903.3.1.1 or 903.3.1.2, provided that automatic sprinklers are 
installed in all combustible floor/ceiling and roof/ceiling spaces. 

709.5 Openings. Openings in a smoke barrier shall be protected in accordance with Section 716. 

Exceptions: 
1. In Group I 1 Condition 2, Group 1-2, 1-2.1, R-2.1 and ambulatory care facilities, where a pair of opposite-swinging 
doors are installed across a corridor in accordance with Section 709.5.1, the doors shall not be required to be 
protected in accordance with Section 716. The doors shall be close fitting within operational tolerances, and shall not 
have a center mullion or undercuts in excess of 3/4 inch (19.1 mm), louvers or grilles. The doors shall have head and 
jamb stops, and astragals or rabbets at meeting edges. Where permitted by the door manufacturer's listing, positive
latching devices are not required. 
2. In Group I 1 Condition 2, Group 1-2, R-2.1 and ambulatory care facilities, horizontal sliding doors installed in 
accordance with Section 1010.1.4.3 and protected in accordance with Section 716. 

710.2 Materials. The walls shall be of materials permitted by the building type of construction. In Group 1-2 and 1-2.1, 
smoke partitions shall have framing covered with noncombustible materials having an approved thennal banier with 
an index ofnot less than 15 in accordance with FM 4880, UL 1040, NFPA 286 or UL 1715. 

710.8 Ducts and air transfer openings. The space around a duct penetrating a smoke partition shall be filled with 
an approved material to limit the free passage of smoke. Air transfer openings in smoke partitions shall be provided 
with a smoke damper complying with Section 717.3.2.2. For Group A, E, H, I, L and R occupancies, high-rise 
buildings, and other applications listed in Section 1. 11 regulated by the Office of the State Fire Marshal, duct 
openings in smoke partitions shall also be provided with a smoke damper complying with Section 717.3.2.2. 

Exceptions: 
1. Where the installation of a smoke damper will interfere with the operation of a required smoke control system in 
accordance with Section 909, approved alternative protection shall be utilized. 
2. [SFM] Smoke dampers are not required in conidor penetrations where the duct is constructed of steel not less than 
0.019-inch (0.40 mm) in thickness and there are no openings serving the corridor. 

712.1.3 Escalator openings. In other than Groups 1-2, 1-2. 1, and 1-3, W~ere a building is equipped throughout with 
an automatic sprinkler system in accordance with Section 903.3.1.1, vertical openings for escalators shall be 
permitted where protected in accordance with Section 712.1.3.1 or 712.1.3.2. 

712.1.9 Two-story openings. In other than Groups 1-2, 1-2.1 and 1-3, a·vertical opening that is not used as one of the 
applications listed in this section shall be permitted if the opening complies with all of the items below: 
1. Does not connect more than two stories. 
2. Does not penetrate a horizontal assembly that separates fire areas or smoke barriers that separate smoke 
compartments. · 
3. Is not concealed within the construction of a wall or a floor/ceiling assembly. 
4. Is not open to a corridor in Group I and R occupancies. 
5. Is not open to a corridor on nonsprinklered floors. 
6. Is separated from floor openings and air transfer openings serving other floors by construction conforming to 
required shaft enclosures. 
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713.13 Waste and linen chutes and incinerator rooms. Waste and linen chutes shall comply with the provisions of 
NFPA 82, Chapter 5 and shall meet the requirements of Sections 713.13.1 through 713.13.6. Incinerator rooms shall 
meet the provisions of Sections 713.13.4 through 713.13.5. 

Exception: Chutes serving and contained within a single dwelling unit. 

713.14.1 Elev.ator lobby. An enclosed ele1«ator lobby shall be provided at each floor where an ele•«ator shaft 
enclosure connects moi:e than two stoFies iR Grof/PA, E, l=f., !, L, R 1, R 2 aRd R 2.1 ossupaRGfes, l#gh Fise hui!d!RfJ8, 
aRd other app!isatkms listed iR SeGtiOR 1.11 r:egwlatod by the OffiGe of the State FlFe MaFSha!, aRd more thaR thr:ee 
stories for a!! other oeelJPaneies. The lobby enclosure shall separate the elevator shaft enclosure doors from each 
floor by fire partitions. In addition to the FeEfUirements in Sestion 708 for fire partitions, doors protesting openings in 
the elevator lobby enclosure 'Nalls shall also comply with Sestion 716.4.3 as reEfuired for corridor walls and 
penetrations of the ele'.'ator lobby enclosure by dusts and air transfer openings shall be protected as reEfuired for 
corridors in accordance with Sestion 717.5.4.1. Ele•.:ator lobbies shall have at least one means of egress complying 
with Chapter 10 and other provisions within this code. 

Exseptions: 
1. Enclosed elevator lobbies are not reEfuired at the le•,•el(s) of rncit Elischarge, prEY .. ideEI the lm.iel(s) of exit discharge is 
eEfuippeEI with an alltomatic sprinkler system in accordance with Sestion 903.3.1.1. 

... 2. Ele•,<ators not FeEfuireEI to be located in a shaft in accorElance 'Nith Sestion 708.2 are not reEfuireEI to ha•.:e enclosed 
ele•.:ator lobbies. 
3. Enclosed elevator lobbies are not reEfuired where additional doors are pro•,<ideEI at the hoistway opening in 
accordance 'Nith Sestion 3002.6. Such doors shall comply with the ·smoke and Elraft control Eloor assembly 

'' reEfuirements in Section 716.5.3.1 when tested in accordance with UL 1784 without an artificial bottom seal. 
4. EnclosoEI elevator lobbies are not FeEfUireEI where the building is protecteEI by an automatic sprinkler system 
installoEI in accordance with Section 903.3.1.1 or 903.3.1.2. This exception shall not apply to the following: 

4 .1. Group A oeeupaRofes; 
4 .2. Group E ossupaRe!es; 
4.3. Grol:lp l=f. OGGIJPaRG.ies; 
4.4. Gro1:1p l oeGIJPanaies; 
4.5. Gro1:1p L oeoopaneles; 
4. 6. Group R 1, R 2 and R 2.1 OGGIJPaRGies; and 
4. 7. l=f.lgh rise h1:1Hfl.infJ8. 

5. Smoke partitions shall be permitted in lieu of fire partitions to separate the elevator lobby at each floor where the 
bllilding is eEfuipped throughout with an automatic sprinkler system installeEI in accordance with Section 903.3.1.1 or 
903.3.1.2. In adelition to tho reEfuirements in Section 711 for smoke partitions, doors protesting openings in the smoke 
partitions shall also comply with Sections 711.5.2, 711.5.3, and 715.4 .8 and dllct penetrations of the smoke partitions 
shall be protecteEI as FOElUireEI for corriElors in accordance with Section 716.5.4 .1. 
6. {S.CM} V:\lhen appFO',ted, ln other thaR Group ! 2 OGGIJPaRsifJs oncloseEI ele•,•ator lobbies are not FeEfllireEI whore the 
ele'lator hoistway is pressuri2ed in accordance with Section 708.14 .2. 
7. EnclosoEI elevator lobbies are not reEfuired where the ele•,•ator serYes only open parking garages in accordance 
with Section 406.3. 
8. {SF~} ERa'esed ete·;ator !-Obhies ar:e Rot r:eql:lifed where the /:Jolstway door /:las a 'fiFe protoetioR rating as Fequirod 

· by SeGtioR 7Q8. 7 aRd the holstway door opening is also fJFOtoeted by a listed am/ labeled smoke sontainmeRt system 
eomp!y/Rg w.'th ICC ES AC 77. 

·See SeGtloR 4Q3. Ii for additional roquifOffleRts for /:Jig/:JFise hui!cliRfJ8. 

716.5.3 Door assemblies in corridors and smoke barriers. Fire door assemblies required to have a minimum fire 
protection rating of 20 minutes where located in corridor walls or smoke barrier walls having a fire-resistance rating in 
accordance with Table 716.5 shall be tested in accordance with NFPA 252 or UL 10C without the hose stream test. 

Exceptions: 
1. Viewports that require a hole not larger than 1 inch (25 mm} in diameter through the door, have not less than a 
0.25-inch-thick (6.4 mm} glass disc and the holder is of metal that will not melt out where subject to temperatures of 
1,700°F (927°C). 
2. Corridor door assemblies in occupancies of Group 1-2 shall be in accordance with Section 407.3.1. 
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3. Unprotected openings shall be permitted for corridors in multitheater complexes where each motion picture 
auditorium has not fewer than one-half of its required exit or exit access doorways opening directly to the exterior or 
into an exit passageway. 
4. Horizontal sliding doors in smoke barriers that comply with Sections 408.6 and 400..8.4 408.8.1 in occupancies in 
Group 1-3 · 
5. Cell or room doors, including cell or room doors with integral side-lites that are part of the door assembly in Group 
1-3 occupancies which open into a required exit conidor within a cell complex. 

716.5.5 Doors in interior exit stairways and ramps and exit passageways. Fire door assemblies in interior exit 
stairways and ramps and exit passageways shall have a maximum transmitted temperature rise of not more than 
450°F (250°C) above ambient at the end of 30 minutes of standard fire test exposure. 

Exception: The maximum transmitted temperature rise is not required in buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2. 

716.5.7.1 Fire door labeling requirements. Fire doors shall be labeled showing the name of the manufacturer or 
other identification readily traceable back to the manufacturer, the name or trademark of the third party inspection 
agency, the fire protection ·rating and, where required for fire doors in interior exit stairways and ramps and exit 
passageways by Section 716.5.5, the maximum transmitted temperature end point. Smoke and draft control doors 
complying with UL 1784 shall be labeled as such and shall comply with Section 716.5.7.3. Labels shall be approved 
and permanently affixed. The label shall be applied at the factory or location where fabrication and assembly are 
performed. 

Exception: In· Group 1-3 doors which are required to be 45 minutes or higher shall be fire-rated assemblies or 
certified by the manufacturer as being equivalent to the required standard. 

716.5.9.3 Smoke-activated doors. Automatic-closing doors installed in the following locations shall be automatic
closing by the actuation of smoke detectors installed in accordance with Section 907.3 or by loss of power to the 
smoke detector or hold-open device. Doors that are automatic-closing by smoke detection shall not have more than a 
10-second delay before the door starts to close after the smoke detector is actuated: 
1. Doors installed across a corridor. 
2. Doors installed in the enclosures of exit access stairways and ramps in accordance with Sections 1019 and 1023, 
respectively. 
3. Doors that protect openings in exits or corridors required to be of fire-resistance-rated construction. 
4. Doors that protect openings in walls that are capable of resisting the passage of smoke in accordance with Section 
509.4. 
5. Doors installed in smoke barriers in accordance with Section 709.5. 
6. Doors installed in fire partitions in accordance with Section 708.6. 
7. Doors installed in a fire wall in accordance with Section 706.8. 
8. Doors installed in shaft enclosures in accordance with Section 713.7. 
9. Doors installed in waste and linen chutes, discharge openings and access and discharge rooms in accordance with 
Section 713.13. Loading doors installed in waste and linen chutes shall meet the requirements of Sections 716.5.9 
and 716.5.9.1.1. 
10. Doors installed in the walls for compartmentation of underground buildings in accordance with Section 405.4.2. 
11. Doors installed in the elevator lobby walls of underground buildings in accordance with Section 405.4.3. 
12. Doors installed in smoke partitions in accordance with Section 710.5.2.3 . 
.:f-2 13. [SFM] Doors installed in walls required to be fire rated in accordance with Section 509.4. 
43 14. [SFM] Doors installed in walls required to be fire rated in accordance with Section 508.4. 

In Group 1-2 and 1-2. 1 occupancies smoke activated doors installed in the above locations shall be automatic closing 
by actuation of the fire alarm system, or actuation of smoke detectors installed in accordance with Section -907:-W 
907. 3, or activation of the sprinkler system installed in accordance with Section 903. 1. 

TABLE 716.6 
FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS 

[Table not shown for clarity] 
[Editorial Note: Publisher to verify that rows line up across the columns. Currently, Mixed occupancy separations, Fire 
partitions, and Smoke barriers.do not line up properly across the columns. No changes in regulatory effect, solely 
editorial clarification. ] 
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717 .2.2 Hazardous exhaust ducts. Fire dampers for hazardous exhaust duct systems shall comply with the 
lntematlooa!Califomia Mechanical Code. 

717 .5.2 Fire barriers. In other than Group A, E, H, /, L and R occupancies, high-rise buildings, and other applications 
listed in Section 1. 11 regulated by the Office of the State Fire Marshal. Ducts and air transfer openings of fire barriers 
shall be protected with approved fire dampers installed in accordance with their listing. Ducts and air transfer. 
openings shall not penetrate enclosures for interior exit stairways and ramps and exit passageways except as 
permitted by Sections 1023.5 and 1024.6, respectively. 

Exception: Fire dampers are not required at penetrations of fire barriers where any of the following apply: 
1. Penetrations are tested in accordance with ASTM E 119 or UL 263 as part of the fire-resistance-rated assembly. 
2. Ducts are used as part of an approved smoke control system in accordance with Section 909 and where the use of 
a fire damperwould interfere with the operation of a smoke control system. 
3. Such walls are penetrated by ducted HVAC systems, have a required fire-resistance rating of 1 hour or less, are in 
areas of other than Group H and are in buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2. For the purposes of this exception, a ducted HVAC system shall be a 

- duct system for conveying supply, return or exhaust air as part of the structure's HVAC system. Such a duct system 
shall be constructed of sheet steel not less than No. 26 gage thickness and shall be continuous from the air-handling 
appliance or equipment to the air outlet and inlet terminals. 

[SFM] For Group A, E, H, I, L and R occupancies, high-rise buildings, and other applications listed in Section 1.11 
regulated by the Office of the State Fire Marshal, ducts and air transfer openings of fire barriers shall be protected 
with approved fire and smoke dampers installed in accordance with their listing. Ducts and air transfer openings shall 
not penetrate exit enclosures and exit passageways except as permitted by Sections 1022.4 and 1023.6, 
respectively. 

Exceptions: 
1. Fire dampers are not required at penetrations of fire barriers where penetrations are tested in accorcJ.ance with 
ASTM E119 as part of the fire-resistance rated assembly: 
2. Fire and smoke dampers are not required where ducts are used as part of an approved smoke control system in 
accordance with Section 909 and where the use of a fire or smoke damper would interfere with the operation of a 
smoke control system. 

717.5.4 Fire partitions. In other than Group A, E, I and R occupancies, high-rise buildings, and other applications 
listed in Section 1. 11 regulated by the Office of the State Fire Marshal, ducts and air transfer openings that penetrate 
fire partitions shall be protected with listed fire dampers installed in accordance with their listing. 

Exceptions: In occupancies other than Group H and L, fire dampers are not required where any of the following 
apply: 

1. Corridor walls. in buildings equipped throughout with an automatic sprinkler system in accordance with Section 
903.3.1.1 or 903.3.1.2 and the duct is protected as a through penetration in accordance with Section 714. 
2. Tenant partitions in covered and open mall buildings where the walls are not requited by provisions elsewhere in 
the code to extend to the underside of the floor or roof sheathing, slab or deck above. · · 
3. The duct system is constructed of approved materials in accordance with the !ntematlcJRa!Califomia Mechanical 
Code and the duct penetrating the wall complies with all of the following requirements: 

3.1. The duct shall not exceed 100 square inches (0.06 m2). 
3.2. The duct shall be constructed of steel not less than 0.0217 inch (0.55 mm) in thickness. 
3.3. The duct shall not have openings that communicate the corridor with adjacent spaces or rooms. 
3.4. The duct shall be installed above a ceiling. 
3.5. The duct shall not terminate at a wall register in the fire-resistance-rated wall. 
3.6. A minimum 12-inch-long (305 mm) by 0.060-inch-thick (1.52 mm) steel sleeve shall be centered in each duct 
opening. The sleeve shall be secured to both sides of the wall and all four sides of the sleeve with minimum 11/2-inch 
by 11/2-inch by 0.060-inch (38 mm by 38 mm by 1.52 mm) steel retaining angles. The retaining angles shall be 
secured to the sleeve and the wall with No. 1 O (M5) screws. The annular space between the steel sleeve and the wall 
opening shall be filled with mineral wool batting on all sides. 
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4. Such walls are penetrated by ducted HVAC systems, have a required fire-resistance rating of 1 hour or fess, and 
are in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 
903.3.1.2. For the purposes of this exception, a ducted HVAC system shall be a duct system for conveying supply, 
return or exhaust air as part of the structure's HVAC system. Such a duct system shall be constructed of sheet steel 
not fess than No. 26 gage thickness and shall be continuous from the air-handling appliance or equipment to the air 
outlet and inlet terminals. 

For Group A, E, I and R occupancies, high-rise buildings, and other applications listed in Section 1.11 regulated by 
the Office of the State Fire Marshal, ducts and air transfer openings that penetrate fire partitions shall be protected 
with listed fire dampers installed in accord~nce with their listings. 

Exceptions: 
1. Fire dampers are not required in corridor penetrations where the duct is constructed of steel not less than 0.019 
inch (0.48 mm) in thickness, protected as a through penetration in accordance with Section 713 and there are no 
openings serving the corridor. 
2. Fire dampers are not required where the duct system is constructed of approved materials in accordance with the 
California Mechanical Code and the duct penetrating the wall complies with all of the following requirements: 

2.1 For other than corridors in Group 1-2 occupancies the duct shall not exceed 100 square inches (0.6 m2). 
2.2 The duct shall be constructed of steel a minimum of 0.0217 inch (0.55 mm) in thickness. 
2. 3 The duct shall not have openings that communicate the corridor with adjacent spaces or rooms. 
2.4 The duct shall be installed above a ceiling. 
2. 5 The duct shall not terminate at a wall register in the fire-resistance rated wall. 
2.6 The duct shall be protected as a through penetration in accordance with Section 714 or shall comply with the all 
of the following: 

1. A minimum 12-inch-long (305 mm) by 0.060-inch-thick (1.52 mm) steel sleeve shall be centered in each duct 
opening. 
2. The sleeve shall be secured to both sides of the wall and for all four sides of the sleeve with minimum 1112-inch by 
·1112-inch by 0.060-inch (38 mm by 38 mm by 1.52 mm) steel retaining angles. 

3. The retaining angles shall be secured to the sleeve and the wall with No. 10 (M5) screws. 
4. The annular space between the steel sleeve and the wall opening shall be filled with mineral wool batting on all 
sides. 

717.5.4.1 Corridors. In other than Group A, E, H, I, L and R occupancies, high-rise buildings, and other applications 
listed in Section 1.11 regulated by the Office of the State Fire Marshal~ .Q.Quct and air transfer openings that penetrate 
corridors shall be protected with dampers as follows: 
1. A corridor damper shall be provided where corridor ceilings, constructed as required for the corridor walls as 
permitted in Section 708.4, Exception 3, are penetrated. 
2. A ceiling radiation damper shall be provided where the ceiling membrane of a fire-resistance rated floor-ceiling or 
roof-ceiling assembly, constructed as permitted in Section 708.4, Exception 2, is penetrated. 
3. A fisted smoke damper designed to resist the passage of smoke shall be provided at each point a duct or air 
transfer opening penetrates a corridor enclosure required to have smoke and draft control doors in accordance with 
Section 716.5.3. 

Exceptions: 
1. Smoke dampers are not required where the building is equipped throughout with an approved smoke control 
system in accordance with Section 909, and smoke dampers are not necessary for the operation and control of the 
system. 
2. Smoke dampers are not required in corridor penetrations where the duct is constructed of steel not less than 0.019 
inch (0.48 mm) in thickness and there are no openings serving the corridor. 

[SFM] For Group A, E, H, I, L and R occupancies, high-rise buildings, and other applications listed in Section 1.11 
regulated by the Office of the State Fire Marshal, a listed smoke damper designed to resist the passage of smoke 
shall also be provided at each point a duct or air transfer opening penetrates a fire-resistance rated corridor enclosure 
required to have smoke and draft doors in accordance with Section~ 71.6.5.3. 

Exceptions: 
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1. Smoke dampers are not required where ducts are used as part of an approved mechanical smoke control system 
designed in accordance with Section 909 and where the smoke damper will interfere with the operation of the smoke 
control system. 
2. Smoke damper are not required in corridor penetrations where the duct is constructed of steel not less than 0. 019 
inch (0.48 mm) in thickness and there are no openings serving the conidor. 

717.6.1 Through penetrations. In occupancies other than Groups 1-2. 1-2.1 and 1-3, a duct constructed of approved 
materials in accordance with the !RteFRa#aRa!Califomia Mechanical Code that penetrates a fire-resistance-rated 
floor/ceiling assembly that connects not more than two stories is permitted without shaft enclosure protection, 
provided a listed fire damper is installed at the floor line or the duct is protected in accordance with Section 714.4. For 
air transfer openings, see Section. 712.1.9. 

Exception: A duct is permitted to penetrate three floors or less without a fire damper at each floor, provided such 
duct meets all of the following requirements: · 

1. The duct shall be contained and located within the cavity of a wall and shall be constructed of steel having a 
minimum wall thickness of 0.0187 inches (0.47.12 mm) (No. 26 gage). 
2. The duct shall open into only one dwelling or sleeping unit and the duct system shall be continuous from the unit to 
the exterior of the building. 
3. The duct shall not exceed 4-inch (102 mm) nominal diameter and the total area of such ducts shall not exceed 100 · 
square inches (0.065 m2) in any 100 square feet (9.3 m2) offloor area. 
4. The annular space around the duct is protected with materials that prevent the passage of flame and hot gases 
sufficient to ignite cotton waste where subjected to ASTM E 119 or UL 263 time-temperature conditions under a 
minimum positive pressure differential of 0.01 inch (2.49 Pa) of water at the location of the penetration for the time 
period equivalent to the fire-resistance rating of the construction penetrated. 
5. Grille openings located in a ceiling of a fire-resistance-rated floor/ceiling or roof/ceiling assembly shall be protected 
with a listed ceiling radiation damper installed in accordance with Section 717.6.2.1. 

717.6.2 Membrane penetrations. Ducts and air transfer openings constructed of approved materials in accordance 
with the IRtematieRa!Califomia Mechanical Code that penetrate the ceiling membrane of a fire-resistance-rated 
floor/ceiling or roof/ceiling assembly shall be protected with one of the following: 

1. A shaft enclosure in accordance with Section 713. 
2. A listed ceiling radiation damper installed at the ceiling line where a duct penetrates the ceiling of a fire-resistance-
rated floor/ceiling or roof/ceiling assembly. · .. 
3. In floor assemblies composed of noncombustible materials, a shaft shall not be required where the duct connects 
not more than three stories, the annular space around the penetrating duct is protected with an approved 
noncombustible material that resists the free passage of flame and the products of combustion and a fire damper is 
installed at each floor line. 

717.6.3 Nonfire-resistance-rated floor assemblies. Duct systems constructed of approved materials in accordance 
with the !RteFRatieRa!Califomia Mechanical Code that penetrate nonfire-resistance-rated floor assemblies shall be 
protected by any of the following methods: 

1. ·A shaft enclosure in accordance with Section 713. 
2. The duct connects not more than two stories, and the annular space around the penetrating duct is protected with 
an approved noncombustible material that resists the free passage of flame and the products of combustion. 
3. The duct connects not more than three stories, and the annular space around the penetrating duct is protected with 
an approved noncombustible material that resists the free passage of flame and the products of combustion and a 
fire damper is installed at each floor line. 

Exception: Fire dampers are not required in ducts within individual fesidential dwelling ·units. 

718.3.3 Other groups. In other groups, draftstopping shall be installed so that horizontal floor areas do not exceed 
1,000 square feet (93 m2). 

Exceptions: 
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1. In other than Group A, E, H, I, L and R-2. 1 occupancies, high-rise buildings, and other applications listed in Section 
1. 11 regulated by the Office of the State Fire Marshal, draftstopping is not required in buildings equipped throughout 
with an automatic sprinkler system in accordance with Section 903;3.1.1. 
2. In Group A, E, H, I and L occupancies, high-rise buildings, and other applications listed in Section 1.11 regulated 
by the Office of the State Fire Marshal, where an automatic sprinkler system in accordance with Section 903.3.1.1 is 
.installed, the area between draft stops may be 3,000 square feet (279 m2)and the greatest horizontal dimension may 
be ·100 feet (30 480 mm). 

718.4.3 Other groups. Draftstopping shall be installed in attics and concealed roof spaces, such that any horizontal 
area does not exceed 3,000 square feet (279 m2). 

Exceptions: 
1. In other than Group A, E, H, I and L and R-2.1 occupancies, high-rise buildings, and other applications listed in 
Section 1.11 regulated by the Office of the State Fire Marshal, draftstopping is not required in buildings equipped 
throughout with an automatic sprinkler system in accordance with Section 903. 3. 1. 1. 
2. In Group A, E, H, I, L and R-2. 1 occupancies, high-rise buildings, and other applications listed in Section 1. 11 
regulated by the Office of the State Fire Marshal, where an automatic sprinkler system in accordance with Section 
903.3.1.1 is installed, the area between draft stops may be 9,000 square feet (836 m2)and the greatest horizontal 
dimension may be 100 feet (30 480 mm). 

718.5 Combustible materials in concealed spaces in Type I or II construction. Combustible materials shall not 
be permitted in concealed spaces of buildings of Type I or II construction. 

Exceptions: 
1. Combustible materials in accordance with Section 603. 
2. Combustible materials exposed within plenums complying with Section 602 of the fntematioRalCalifomia 
Mechanical Code. 
3. Class A interior finish materials classified in accordance with Section 803. 
4. Combustible piping within partitions or shaft enclosures installed in accordance with the provisions of this code. 
5. Combustible piping within concealed ceiling spaces installed in accordance with the lntemationalCalifomia 
Mechanical Code and the IRtemationalCalifomia Plumbing Code. 
6. Combustible insulation and covering on pipe and tubing, installed in concealed spaces other than plenums, 
complying with Section 720.7. 

720.1 General. Insulating materials, including facings such as vapor retarders and vapor-permeable membranes, 
similar coverings and all layers of single and multilayer reflective foil insulations, shall comply with the requirements of 
this section. Where a flame spread index or a smoke-developed index is specified in this section, such index shall be . 
determined in accordance with ASTM E 84 or UL 723. Any material that is subject to an increase in flame spread 
index or smoke-developed index beyond the limits herein established through the effects of age, moisture or other 
atmospheric conditions shall not be permitted. · 

Exceptions: 
1. Fiberboard insulation shall comply with Chapter 23. 
2. Foam plastic insulation shall comply with Chapter 26. 
3. Duct and pipe insulation and duct and pipe coverings and linings in plenums shall comply with the 
lntemationalCalifomia Mechanical Code. 
4. All layers of single and multilayer reflective plastic core insulation shall comply with Section 2613. 

720.7 Insulation and covering on pipe and tubing. Insulation and covering on pipe and tubing shall have a flame 
spread index of not more than 25 and a smoke-developed index of not more than 450. 

Exception: Insulation and covering on pipe and tubing installed in plenums shall comply with the 
lntemationa!Califomia Mechanical Code. 

CHAPTER 7 A [SFM] 
MATERIALS AND CONSTRUCTION METHODS FOR 

EXTERIOR WILDFIRE EXPOSURE 
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SCOPE, PURPOSE AND APPLICATION 

701 A.1 Scope. This chapter applies to building materials, systems and/or assemblies used in the exterior design and 
constroction of new buildings located within a Wild/and-Urban Interface Fire Area as defined in Section 702A. 

701 A.2 Purpose. The purpose of this chapter is to establish minimum standards for the protection of life and property 
by increasing the ability of a building located in any Fire Hazard Severity Zone within State Responsibility Areas or 
any Wild/and-Urban Interface Fire Area to resist the introsion of flames or burning embers projected by a vegetation 
fire and contributes to a systematic reduction in conflagration losses. 

701 A.3 Application. New buildings located in any Fire Hazard Severity Zone or any Wild/and-Urban Interface Fire 
Area designated by the enforcing agency constructed after the application date shall comply with the provisions of 
this chapter. 

· Exceptions: 
1. Buildings of an accessory character classified as a Group U occupancy and not exceeding 120 square feet in floor 
area, when located at least 30 feet from an applicable building. 

;, 2. Buildings of an accessory character classified as Group U occupancy of any size located least 50 feet from an 
applicable building. 
3. Buildings classified as a Group UAgricultural Building, as defined in Section 202 of this code (see also Appendix C 

.. - Group UAgricultural Buildings), when located at least 50 feet from an applicable building. 
4. Additions to and remodels of buildings originally constrocted prior to the applicable application date. 

701A.3.1 Application date and where required. New buildings for which an application for a building permit is 
submitted on or after July 1, 2008 located in any Fire Hazard Severity Zone or Wild/and Interface Fire Area shall 
comply with all sections of this chapter, including all of the following areas: 

1. All unincorporated lands designated by the State Board of Forestry and Fire Protection as State Responsibility 
Area (SRA) including: 
1.1. Moderate Fire Hazard Severity Zones 
1.2. High Fire Hazard Severity Zones 
1.3. Very-High Fire Hazard Severity Zones 

2. Land designated' as Very-High Fire Hazard Severity Zone by cities and other local agencies. 
3. Land designated as Wild/and Interface Fire Area by cities and other local agencies. 

Exceptions: 
1. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas, for which an application 
for a building permit is submitted on or after January 1, 2008, shall comply with all sections of this chapter. 
2. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas or any Wild/and Interface 
Fire Area designated by cities and otherlocal agencies for which an application for a building permit is submitted on 
or after December 1, 2005 but prior to July 1, 2008, shall only comply with the following sections of this chapter: 
2. ·1. Section 705A - Roofing 
2.2. Section 706A -Attic Ventilation 

701 A.4 Inspection and certification. Building permit applications and final ,completion approvals for buildings within 
the scope and application of this chapter shall comply with the following: 

1. Building permit issuance. The local building official shall, prior to construction, provide the owner or applicant a 
certification that the building as proposed to be built compHes with all applicable state and local building standards, 
including those for materials and construction methods for wildfire exposure as described in this chapter. Issuance of 
a building permit by the local building official for the proposed building shall be considered as complying with this 
section. 
2. Building permit final. The local building official shall, upon completion of construction, provide the owner or 
applicant with a copy of the final inspection report that demonstrates the building was constructed in compliance with 
all applicable state and local building standards, including those for materials and construction methods for wildfire 
exposure as described in this chapter. Issuance of a certificate of occupancy by the local building official for the 
proposed building shall be considered as complying with this section. 
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701 A.5 Vegetation management compliance.. Prior to building permit final approval, the properly shall be in 
compliance with the vegetation management requirements prescribed in California Fire Code Section 4906, including 
California Public Resources Code 4291 or Califomi~ Government Code Section 51182. Acceptable methods of 
compliance inspection and documentation shall be detennined by the enforcing agency and may include any of the 
following: 

1. Local, state or federal fire authority or designee authorized to enforce vegetation management requirements 
2. Enforcing agency 
3. Third party inspection and cettification authorized to enforce vegetation management requirements 
4. Properly owner cettification authorized by the enforcing agency 

SECTION 702A 
DEFINITIONS 

For the purposes of this chapter, cettain tenns are defined below: 

CDF DIRECTOR means the Director of the California Depattment of Forestry and Fire Protection. 

EXTERIOR COVERING. The exposed siding or cladding material applied to the exterior side of an exterior wall, roof 
eave soffit, floor projection or exposed underfloor framing. 

FIRE PROTECTION PLAN is a document prepared for a specific project or development proposed for a Wild/and 
Urban Interface Fire Area. It describes ways to minimize and mitigate potential for loss from wildfire exposure. 

The Fire Protection Plan shall be in accordance with this chapter and the California Fire Code, Chapter 49. When 
required by the enforcing agency for the purposes of granting modifications, a fire protection plan shall be submitted. 
Only locally adopted ordinances that have been filed with the California Building Standards Commission or the 
Depattment of Housing and Community Development in accordance with Section 1.1.8 shall apply. 

FIRE HAZARD SEVERITY ZONES are geographical areas designated pursuant to California Public Resources 
Codes Sections 4201 through 4204 and classified as Very High, High, or Moderate in State Responsibility Areas or 
as Local Agency Very High Fire Hazard Severity Zones designated pursuant to California Government Code, 
Sections 51175 through 51189. See California Fire Code AFtie.'o 86Chapter 49. 

The California Code of Regulatfons, Title 14, Section 1280, entitles the maps of these geographical areas as "Maps 
of the Fire Hazard Severity Zones in the State Responsibility Area of California." 

HEA W TIMBER. A type of construction classification specified in Section 602. For use in this chapter, heavy timber 
shall be sawn lumber or glue laminated wood with the smallest minimum nominal dimension of 4 inches (102 mm). 
Heavy timber walls or floors shall be sawn or glue-laminated planks splined, tongue-and-grove, or set close together 
and well spiked. 

IGNITION-RESISTANT MATERIAL. A type of building material that resists ignition or sustained flaming combustion 
sufficiently so as to reduce losses from wild/and-urban interface conflagrations under worst-case weather and fuel 
conditions with wildfire exposure of burning embers and small flames, as prescribed in Section 703A and SFM 
Standard 12-7A-5, Ignition-Resistant Material. 

LOCAL AGENCY VERY HIGH FIRE HAZARD SEVERITY ZONE means an area designated by a local agency upon 
the recommendation of the GDF Director pursuant to Government Code Sections 51177(c), 5117£] and 5118 that is 
not a state responsibility area and where a local agency, city, county, city and county, or district is responsible for fire 

. protection. 

LOG WALL CONSTRUCT/ON. A type of construction in which exterior walls are constructed of solid wood members 
and where the smallest horizontal dimension of each solid wood member is at least 6 inches (152 mm). 

RAFTERTAJL. The pottion of roof rafter framing in a sloping roof assembly that projects beyond and overhangs an 
exterior wall. 
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ROOF EAVE. The lower portion of a sloping roof assembly that projects beyond and overhangs an exterior wall at 
the lower end of the rafter tails. Roof eaves may be either "open" or "enclosed." Open roof eaves have exposed rafter 
tails and an unenclosed space on the underside of the roof deck. Enclosed roof eaves have a boxed-in roof eave 
soffit with a horizontal underside or sloping rafter tails with an exterior covering applied to the underside of the rafter 
tails. 

ROOF EAVE SOFFIT. An enclosed boxed-in soffit under a roof eave with exterior covering material applied to the 
soffit framing creating a horizontal surface on the exposed underside. 

STATE RESPONSIBILITY AREA means lands that are classified by the Board of Forestry pursuant to Public 
Resources Code Section 4125 where the financial responsibility of preventing and suppressing forest fires is primarily 
the responsibility of the state. 

WILDFIRE is any uncontrolled fire spreading through vegetative fuels that threatens to destroy life, property, or 
resources as defined in Public Resources Code Sections 4103 and 4104. 

WILDFIRE EXPOSURE is one or a combination of radiant heat, convective heat, direct flame contact and burning 
embers being projected by vegetation fire to a structure and its immediate environment. 

WILDLAND-URBAN INTERFACE FIRE AREA is a geographical area identified by the state as a ''Fire Hazard 
Severity Zone" in accordance with the Public Resources Code Sections 4201 through 4204 and Government Code 
Sections 51175 through 51189, or other areas designated by the enforcing agency to be at a significant risk from 
wildfires. 

SECTION 703A 
STANDARDS OF QUALITY 

703A.1 Genera/, Building material, systems, assemblies and methods of construction used in this chapter shall be in 
accordance with Section 703A. · 

703A.2 Qualification by testing. Material and material assemblies tested in accordance with the requirements of 
Section 703A shall be accepted for use when the results and conditions of those tests are met. Product evaluation 
testing of material and material assemblies shall be approved or listed by the State Fire Marshal, or identified in a 
current report issued by an approved agency. 

703A.3 Approved agency. Product evaluation testing shall be performed by an approved agency as defined in 
Section 1702. 1he scope of accreditation for the approved agency shall include building product compliance with this 
code. 

703A.4 Labeling. Material and material assemblies tested in accordance with the requirements of Section 703A shall 
bear an identification label showing the fire test results. That identification label shall be issued by a testing and/or 
inspecting agency approved by the State Fire Marshal. 

1. Identification mark of the approved testing and/or inspecting agency 
2. Contact and identification information of the manufacturer 
3. Model number or identification of the product or material 
4. Pre-test weathering specified in this chapter 
5. Compliance standard as described under Section 703A. 7 

703A.5 Weathering and surface treatment protection. 

703A.5.1 General. Material and material assemblies tested in accordance with the requirements of Section 703A 
shall maintain their fire test performance under conditions of use, when Installed in accordance with the 
manufacturers instructions. 

703A.5.2 Weathering. Fire-retardant-treated wood and fire-retardant-treated wood shingles and shakes shall meet 
the fire test performance requirements of this chapter after being subjected to the weathering conditions contained in 
the following standards, as applicable to the materials and the conditions of use. 
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703A.5.2.1 Fire-retardant-treated wood. Fire~retardant-treated wood shall be tested in accordance with ASTM D 
2898, "Standard Practice for Accelerated Weathe_ring of Fire-Retardant Treated Wood for Fire Testing (Method A)" 
and the requirements of Section 2303.2. 

703A.5.2.2 Fire-retardant-treated wood shingles and shakes. Fire-retardant-treated wood shingles and shakes 
shall be approved and listed by the State Fire Marshal in accordance with Section 208(c), Title 19 California Code of 
Regulations. 

703A.5.3 Surface treatment protection. The use of paints, coatings, stains or other surface treatments are not an 
approved method of protection as required in this chapter. · 

703A.6 Alternates for materials, design, tests and methods of construction. The enforcing agency is permitted 
to modify the provisions of this chapter for site-specific conditions in accordance with Section 1. 11.2.4. When required 
by the enforcing agency for the purposes .of granting modifications, a fire protection plan shall be submitted in 
accordance with the California Fire Code, Chapter 49. 

703A.7 Standards of quality. The State Fire Marshal standards for exterior wildfire exposure protection listed below 
and as referenced in this chapter are located in the California Referenced Standards Code, Pait 12 and Chapter 35 
of this code. 

SFM Standard 12-7A-1, Exterior Wall Siding and Sheathing. A fire resistance test standard consisting of a 150 kW 
intensity direct flame exposure for a 10-minute duration. 

SFM Standard 12-7A-2, Exterior Windows. A fire resistance test standard consisting of a 150 kW intensity direct 
flame exposure for a 8-minute duration. 

SFM Standard 12-7A-3, Horizontal Projection Underside A fire resistance test standard consisting of a 300 kW 
intensity direct flame exposure for a 10-minute duration. 

SFM Standard 12-7A- 4, Decking. A two-parl test consisting of a heat release rate (Pait A) deck assen:ibly 
combustion test with an under deck exposure of 80 kW intensity direct flame for a 3-minute duration, and a (Pali B) 
sustained deck assembly combustion test consisting of a deck upper surface burning ember exposure with a 12 mph 
wind for 40 minutes using a 2.2 lb (1 kg) burning "Class A" size 12" x 12" x 2.25 11 (300 mm x 300 mm x 57 mm) roof 
test brand. 

SFM Standard 12-7A-4A, Decking Alternate Method A. A heat release rate deck assembly combustion test with an 
under deck exposure of 80 kW intensity direct flame for a 3-minute duration, 

SFM Standard 12-7A-5, Ignition-resistant Material. A generic building material surface burning flame spread test 
standard consisting of an extended 30 minute ASTM E84 or UL 723 test method as is used for fire-retardant-treated 
wood. 

SECTION 704A 
IGNITION-RESISTANT CONSTRUCT/ON 

704A.1 General. The materials prescribed herein for ignition resistance shall conform to the requirements of this 
chapter. 

704A.2 Ignition-resistant material. Ignition-resistant material shall be determined in accordance with the test 
procedures set folth in SFM Standard 12-7 A-5 "Ignition-Resistant Material" or in accordance with this section. 

704A.3 Alternative methods for determining ignition-resistant material. Any one of the following shall be 
accepted as meeting the definition bf ignition-resistant material: 

1. Noncombustible material. Material that complies with the definition for noncombusUble materials in Section 202. 
2. Fire-retardant-treated wood. Fire-retardant-treated wood identified for exterior use that · complies with the 
requirements of Section 2303.2. 
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3. Fire-retardant-treated wood shingles and sh.akes. Fire-retardant-treated wood shingles and shakes, as defined in 
Section 1505.6 and listed by State Fire Marshal for use as "Class B" roofeovering, shall be accepted as an ignition
resistant waif covering material when installed over solid sheathing. 

SECTION 705A 
ROOFING 

705A.1 General. Roofs shall comply with the requirements of Chapter 7 A and Chapter 15. Roofs shall have a roofing 
assembly installed in accordance with its fisting and the manufacturer's installation instructions. 

705A.2 Roof coverings. Where the roof profile allows a space between the roof covering and roof decking, the 
spaces shall be constructed to prevent the intrusion of flames and embers, be firestopped with approved materials or 
have one layer of minimum 72 pound (32.4 kg) mineral-surfaced nonperforated cap sheet complying with ASTM 
03909 installed over the combustible decking. 

705A.3 Roof valleys. Where valley flashing is installed, the flashing shall be not fess than 0.019-inch (0.48 mm) No. 
26 gage galvanized sheet corrosion-resistant metal installed over not less than one layer of minimum 72 pound (32.4 

.;:c kg) mineral- surfaced nonperforated cap sheet complying with ASTM D 3909, at feast 36-inch-wide (914 mm) running 
the full length of the valley. 

.. 705A.4 Roof gutters. Roof gutters shall be provided with the means to prevent the accumulation of leaves and 
debris in the gutter. 

SECTION 706A 
VENTS 

706A.1 General. Where provided, ventilation openings for enclosed attics, enclosed eave sofflt spaces, enclosed 
rafter spaces formed where ceilings are applied directly to the underside of roof rafters, and underfloor ventilation 
shall be in accordance with Section 1203 and Sections 706A.1 through 706A.3 to resist building ignition from the 
intrusion of burning embers and flame through the ventilation openings. 

SECTION 707A 
EXTERIOR COVERING 

707A.1 Scope. The provisions of this section shall govern the materials and construction methods used to resist 
building ignition and/or safeguard against the intrusion of flames resulting from smtJll ember and short-term direct 
flame contact exposure. 

707 A.2 General. The following exterior covering materials and/or assemblies shall comply with this section: 

. 1. Exterior wall covering material 
2. Exterior wall assembly 
3. Exterior exposed underside of roof eave overhangs 
4. Exterior exposed underside of roof eave soffits 
5. Exposed underside of exterior porch .ceilings 
6. Exterior exposed underside of floor projections 
7. Exterior underfloor areas 

Exceptions: . 
1. Exterior wall architectural trim, embellishments, fascias, and gutters 
2. Roof or wall top cornice projections and similar assemblies 
3. Roof assembly projections over gable end waifs 
4. Solid wood rafter tails and solid wood blocking installed between rafters having minimum dimension 2 inch (50.8 
mm) nominal 
5. Deck walking surfaces shall comply with Section 709A.4 only 

707 A.3 Exterior walls. The exterior wall covering or waif assembly shall comply with one of the following 
requirements: 
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1. Noncombustible material 
2. Ignition-resistant material 
3. Heavy timber exterior wall assembly 
4. Log waif construction assembly 
5. Wal/ assemblies that meet the performance criteria in accordance with the test procedures for a 10-minute direct 
flame contact exposure test set forth in SFM Standard 12-7A-1 

Exception: Any of the following shall be deemed to meet the assembly performance criteria and intent of this section: 

1. One layer of 518-inch Type X gypsum sheathing applied behind the exterior covering or cladding on the exterior 
side of the framing 
2. The exterior portion of a 1-hour fire resistive exterior wall assembly designed for exterior fire exposure including 
assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance Design 
Manual 

707 A.3.1 Extent of exterior wall covering. Exterior wall coverings shall extend from the top of the foundation to the 
roof, and terminate at 2 inch (50.8 mm) nominal solid wood blocking between rafters at all roof ovethangs, or in the 
case of enclosed eaves, terminate at the enclosure. 

707 A.4 Open roof eaves. The exposed roof deck on the underside of unenclosed roof eaves shall consist of one of 
the following: 

1. Noncombustible material 
2. Ignition-resistant material 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside exterior of 
the roof deck 
4. The exterior porlion of a 1-hour fire resistive exterior wall assembly applied to the underside of the roof deck 
designed for exterior fire exposure including assemblies using the gypsum panel and sheathing products listed in the 
Gypsum Association Fire Resistance Design Manual 

Exceptions: The following materials do not require protection: 
1. Solid wood rafter tails on the exposed underside of open roof eaves having a minimum nominal dimension of 2 
inch (50.8 mm) 
2. Solid wood blocking installed between rafter tails on the exposed underside of open roof eaves having a minimum 
nominal dimension of2 inch (50.8 mm) ' 
3. Gable end ovethangs and roof assembly projections beyond an exterior wall other than at the lower end of the 
rafter tails 
4. Fascia and other architectural trim boards 

70BA.1 General. 

SECTION 70BA 
EXTERIOR WINDOWS AND DOORS 

70BA.2 Exterior glazing. The following exterior glazing materials and/or assemblies shall comply with this section: 

1. Exterior windows 
2. Exterior glazed doors 
3. Glazed openings within exterior doors 
4. Glazed openings within exterior garage doors 
5. Exterior structural glass veneer 

708A.2.1 Exterior windows and exterior glazed door assembly requirements. Exterior windows and exterior 
glazed door assemblies shal/ comply with one of the fol/owing requirements: 

1. Be constructed of multipane glazing with a minimum of one tempered pane meeting the requirements of Section 
2406 Safety Glazing, or 
2. Be constructed of glass block units, or 
3. Have a fire-resistance rating of not less than 20 minutes when tested according to NFPA 257, or 
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4. Be tested to meet the performance requirements of SFM Standard 12-7A-2 

708A.2.2 Structural glass veneer. The wall assembly behind structural glass veneer shall comply with Section 
707A.3. 

708A.3 Exterior doors. Exterior doors shall comply with one of the following: 

1. The exterior surface or cladding shall be of noncombustible or ignition-resistant material, or 
2. Shall be constructed of solid core wood that comply with the following requirements: 
2.1. Stiles and rails shall not be less than '1318 inches thick. 
2. 2. Raised panels shall not be less than 1114 inches thick, except for the exterior perimeter of the raised panel that 
may taper to a tongue not less than 318 inch thick. 

3. Shall have a fire-resistance rating of not less than 20 minutes when tested according to NFPA 252. 
4. Shall be tested to meet the performance requirements of SFM Standard 12-7 A-1. 

70BA.3.1 Exterior door glazing. Glazing in exterior doors shall comply with Section 70BA.2. 1. 

SECTION 709A 
DECKING 

709A.1 General. The walking surface material of ·decks, porches, balconies and stairs shall comply with the 
requirements of this section. 

709A.2 Where required. The walking surface material of decks, porches, balconies and stairs shall comply with the 
requirements of this section when any portion of such surface is within 10 feet (3048 mm) of the building. 

709A.3 Decking Surfaces. The walking surface material of decks, porches, balconies and stairs shall be construqted 
with one of the following materials: 

1. Ignition-resistant material that complies with the performance requirements of both SFM Standard 12-7A-4 and 
SFM Standard 12-7 A-5. 
2. Exterior fire retardant treated wood 
3. Noncombustible material 
4. Any material that complies with the performance requirements of SFM Standard 12-7A-4A when attached exterior 
wall covering is also either noncombustible or ignition-resistant material. 

Exception: Wall material may be of any material that otherwise complies with this chapter when the decking surface 
material complies with the perfo_rmance requirements ASTM E 84 with .a Class B flame spread rating. 

SECTION 710A 
ACCESSORY STRUCTURES 

710A.1 General. Accessory and miscellaneous structures, other than buildings covered by Section 701A.3, which 
pose a significant exterior exposure hazard to applicable buildings during wildfires shall be constructed to conform to 
the ignition resistance requirements of this sect;on. 

710A.2 Applicability. The provisions of this section shall apply to trellises, arbors, patio covers, carports, gazebos 
and similar structures of an accessory or miscellaneous character. 

Exceptions: 
1. Decks shall comply with the requirements of Section 709A. 
2. Awnings and canopies shall comply with the requirements of Section 3105. 

710A.3 Where required. Accessory structures shall comply with the requirements of this section. 

710A.3.1 Attached accessory structures shall comply with the requirements of this section. 
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710A.3.2 When required by the enforcing age_ncy, detached accessory structures within 50 feet of an applicable 
building shall comply with the requirements of this section. 

71 OA.4. Requirements. When required by the enforcing agency accessory structures shall be constructed of 
noncombustible or ignition-resistant materials. 

CHAPTERS 
INTERIOR FINISHES 

TABLE 803.11 
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANcvk 

SPRINKLERED! 

Interior exit 
Corridors and 
enclosure for 

stairways and exit access Rooms and 
interior exit stairways and enclosed 

ramps and exit exit access 
spacesc 

GROUP 
passageways a. b 

ramps 

A-1 & A-2 8 8 c 
A-3f, A-4, A-5 8 8 c 
B, E, M, R-1 8 c c 

R-4-ill B c c 
F c c c 

H,L 8 B C9 
.µ. .g G G 

1-2, 1-2.1 B B 9h, i 

1-3 A Ai GB 

1-4 B B gh, i 

R-2 c c c 
R-2.1 B c c 

R-3..!ll R-3.1 c c c 
s c c c 
u No restrictions 

For SI: 1 inch= 25.4 mm, 1 square foot= 0.0929m2. 
NP = Not permitted [SFM] 

NONSPRINKLERED 

Interior exit Corridors and 
enclosure for stairways and exit access 

interior exit ramps 
stairways and and exit 
exit access passageways a, b 

ramps 

A Ad 

A Ad 

A 8 

A B 

B c 
A A 

A .g 

A A 

A-NP A-NP 

A A 

8 8 

A B 

c c 
B 8 

No restrictions 

Rooms and 
enclosed 
spaces• 

se 

c 
c 
B 

c 
B 

.g 

B 

.S-NP 

B 

c 
B 

c 
c 

a. Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1 ,000 square feet 
of applied surface area in the grade lobby where applied directly to a noncombustible base or over furring strips 
applied to a noncombustible base and fireblocked as required by Section 803.13.1. 

b. In other than Group 1-3 occupancies in buildings less than three stories above grade plane, Class B interior finish 
for nonsprinklered buildings and Class C interior finish for sprinklered buildings shall be permitted in interior exit 
stairways and ramps. 

b. In other than GroY13 I 2 aRd ! 2.1 000Y13ancies in bYildings less than three stories above grade plane of other than 
GroYp I 3, Class B interior f.inish for nonsprinklered bYildings and Class C interior finish for s13rinklered bYildings 
shall be permitted in interior exit stail=ways and ram13s. · 

c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire
resistance rating is required for structural elements, the enclosing partitions shall extend from the floor to the 
ceiling. Partitions that do not comply with this shall be considered enclosing spaces and the rooms or spaces on 
both sides shall be considered one. In determining the applicable requirements for rooms and enclosed spaces, 
the specific occupancy thereof shall be the governing factor regardless of the group classification of the building or 
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structure. 
d. Lobby areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials. 
e. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or 

less. 
f. For places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall 

be permitted. 
g. Class 8 material is required where the building exceeds two stories. 
h. Class C interior finish materials shall be permitted in administrative spaces. 
i. Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less. 
j. Class 8 materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in 

corridors and exit access stairways and ramps. 
k. Finish materials as provided for in other sections of this code. 
I. Applies when protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1 or 

903.3.1.2. 
m. Where Group R-3 and R-4 occupancies are permitted in Section 903.2.8 to be protected bv automatic sprinkler 

system installed in accordance with Section 903.3.1.3 the requirements for a non-sprinklered building shall apply. 

804.4 Interior floor finish requirements •. Interior floor covering materials shall comply with Sections 804.4.1 and 
804.4.2 and interior floor finish materials shall comply with Section ~804.4.3. 

804.4.1 Test requirement. In all other occupancies except 1-3, interior floor finish and interior floor covering materials 
shall comply with the requirements of the DOC FF 1 1113ill test" (CPSC 16 CFR Part 1 @a{)j or with /\STM D 2859 ASTM 
Standard E 648, and having a Specific Optical Density smoke rating not to exceed 450 per ASTM E 662. For Group 1-

-'3 occupancies see Section 804.4.3. 

804.4.2 Minimum critical radiant flux. In all occupancies, ·interior floor finish and floor covering materials in 
enclosures for stairways and ramps, exit passageways, corridors and rooms or spaces not separated from corridors 
by partitions extending from the floor to the underside of the ceiling shall withstand a minimum critical radiant flux. 
The minimum critical radiant flux shall be not less than Class I in Groups .t+,-1-2 and -1-3 R-2. 1 and not less than Class 
II in Groups A, 8, E, H, 1-2.1, 1-4, M, R-1, R-2 and S. 

Exception: Where a building is equipped throughout with an automatic sprinkler system in accordance with Section 
903.3. t.1 or 903.3.1.2, Class II materials are permitted in any area where Class I materials are required, and 
materials complying with DOC FF 1 "13111 test" (CPSC 16 CFR Part 1639) or with /\STM D 2859ASTM Standard E 648, 
and having a Specific Optical Density smoke rating not to exceed 450 per ASTM E 662 are permitted in any area 
where Class II materials are required. 

804.4.3 Group 1-3 Occupancy floor surfaces. Interior floor finish and floor coverings occupied by inmates or 
patients whose personal liberties are restrained shall be noncombustible. 

Exception: Noncombustible floor finish and floor coverings in areas where restraint is not used may have carpet or 
other floor covering materials applied in areas protected by an automatic sprinkler system and meeting ASTM 
Standard E 648, and having a specific optical density smoke rating not to exceed 450 per ASTM E 662. The 
carpeting and carpet padding shall be tested as a unit in accordance with floor covering radiant panel test meeting 
class 1 and has a critical radiant flux limit of not less than 0.45 watt per centimeter square. The carpeting and padding 
shall be identified by a hang-tag or other suitable method as to manufacturer and style and shall indicate the 
classification of the material based on the limits set forth above. 

[Editorial Note: Remove existing amendments to Section 806.1. Model code section has changed and amendment no 
longer applies.] · 
806.1 GeReFal Feq1:1irnmeR:ts. In occu13ancies in Gro1:113s A, E, I and R 1 and dormitories in Gro1:113 R 2, G1:1rtains, 
dra13eries, hangings and other decorative materials s1:1s13endea from walls or ceilings shall meet the flame 
13ro13agation 13erforrnance criteria of NFPA 791 in accordance with Section 8Qa.2 or be noncombustible. 

ExoeptioAs: 
1. C1:1rtains, ara13eries, hangings and other decorative materials sus13endea from walls of slee13ing units aha av.rolling 
1:1nits in dormitorie,s in Gro1:113 R 2 13roteotea by an a1313r0\1ed automatic sprinkler system installea in accordance with 
Section QQ::J.a.1 and s1:1ch materials are limiteel to not more than 5Q 13ercent of the aggregate area of walls. 
2. Decorative materials, incl1:1aing, b1:1t not limited to, 13hotogra13hs ana 13aintings in dormitories in Grou13 R 2 where 
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such materials are of limited quantities such that a hazard of fire de'lelopment or spread is not present. 

In Groups I t and l 2 aRd ! 2.1, combustible decorative materials shall meet the flame propagation criteria of NFPA 
701 unless the decorative materials, including, but not limited to, photographs amt paintings, are of such limited 
quantities that a hazard of fire development or spread is· not present. In Group I a, combustible decorati'le materials 
are prohibited. 

Fixed or mo'lable walls and partitions, paneling, wall pads and crash pads applied structurally or for decoration, 
acoustical correction, surface insulation or other purposes shall be considered iriterior finish if they cover 10 percent 
or more of the 'Nall or of the ceiling area, and shall not be considered decorative materials or furnishings. 

In Group B and M occupancies, fabric partitions suspended from the ceiling and not supported by the floor shall meet 
the flame propagation performance criteria in accordance with Section 800.2 and NFPA 701 or shall be 
noncombustible. 

806. 7 Interior trim. Material, other than foam plastic used as interior trim, shall have a minimum Class B flame 
spread and 450 smoke-developed index in Group 1-3 and for all other occupancies Class C flame spread and smoke
developed index when tested in accordance with ASTM E 84 or UL 723, as described in Section 803.1.1. 
Combustible trim, excluding handrails and guardrails, shall not exceed 10 percent of the specific wall or ceiling area 
in which it is attached. 

CHAPTER9 
FIRE PROTECTION SYSTEMS 

901.2 Fire protection systems. Fire protection systems shall be installed, repaired, operated and maintained in 
accordance with this code and the IRtematiORalCalifomia Fire Code. 

Any fire protection system for which an exception or reduction to the provisions of this code has been granted shall 
be considered to be a required system. 

Exception: Any fire protection system or portion thereof not required by this code shall be permitted to be installed 
for partial or complete protection provided that such system meets the requirements of this code. 

901.3 Modifications. Persons shall not remove or modify any fire protection system installed or maintained under the 
provisions of this code or the !Rtemationa!Califomia Fire Code without approval by the building official. 

901.5 Acceptance tests. Fire protection systems shall be tested in accordance with the requirements of this code 
and the IRtematfORa!Califomia Fire Code. When required, the tests shall be conducted in the presence of the building 
official. Tests required by this code, the IRtemationalCa/ifomia Fire Code and the standards listed in this code shall be 
conducted at the expense of the owner or the owner's authorized agent. It shall be unlawful to occupy portions of a 
structure until the required fire protection systems within that portion of the structure have been tested and approved. 

901.6.2 Fire alarm systems. Fire· alarm systems required by the provisions of Section 907.2 of this code and 
Sections 907.2 and 907.9 of the JntematiORalCalifomia Fire Code shall be monitored by an approved supervising 
station in accordance with Section 907.6.6. 

Exceptions: 
1. Single- and multiple-station smoke alarms required by Section 907 .2.11. 
2. Smoke detectors in Group 1-3 occupancies. 
3. Supervisory service is not required for automatic sprinkler systems in one- and two-family dwellings. 

902.1 Definitions. The following terms are defined in Chapter 2. 

ALARM NOTIFICATION APPLIANCE. 
ALARM SIGNAL 
ALARM VERIFICATION FEATURE. 
ANNUNCIATOR. 
AUDIBLE ALARM NOTIFICATION APPLIANCE. 
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AUTOMATIC. 
AUTOMATIC FIRE-EXTINGUISHING SYSTEM. 
AUTOMATIC SMOKE DETECTION SYSTEM. 
AUTOMATIC SPRINKLER SYSTEM. 
AUTOMATIC WATER MIST SYSTEM. 
AVERAGE AMBIENT SOUND LEVEL. 
CARBON DIOXIDE EXTINGUISHING SYSTEMS. 
CEILING LIMlT. 
CLEAN AGENT. 
COMMERCIAL MOTOR VEHICLE. 
CONSTANTLY ATTENDED LOCATION. 
DELUGE SYSTEM. 
DETECTOR, HEAT. 
DRY-CHEMICAL EXTINGUISHING AGENT. 
ELECTRICAL CIRCUIT PROTECTIVE SYSTEM. 
ELEVATOR GROUP. 
EMERGENCY ALARM SYSTEM. 

'.\EMERGENCY VOICE/ALARM COMMUNICATIONS. 
''FIRE ALARM BOX, MANUAL. 
FIRE ALARM CONTROL UNIT. 
FIRE ALARM SIGNAL. 
FIRE ALARM SYSTEM. 
FIRE APPLIANCE. 
FIRE AREA. 
FIRE COMMAND CENTER. 
FIRE DETECTOR, AUTOMATIC. 
FIRE PROTECTION SYSTEM. 
FIRE SAFETY FUNCTIONS. 
FOAM-EXTINGUISHING SYSTEM. · 
HALOGENATED EXTINGUISHING SYSTEM. 
INITIATING DEVICE. 
MANUAL FIRE ALARM BOX • 

. MULTIPLE-STATION ALARM DEVICE. 
MULTIPLE-STATION SMOKE ALARM. 
NOTIFICATION ZONE. 
NUISANCE ALARM. 
PRIVATE GARAGE. 
RECORD DRAWINGS. 
SINGLE-STATION SMOKE ALARM. 
SMOKE ALARM. 
SMOKE DETECTOR. 
SMOKEPROOF ENCLOSURE. 
STANDPIPE SYSTEM, CLASSES OF. 
Class I system. 
Class II system. 
Class Ill system. 
STANDPIPE, TYPES OF. 
Automatic dry. 
Automatic wet 
Manual dry. 
Manual wet. 
Semiautomatic dry. 
SUPERVISING STATION. 
SUPERVISORY SERVICE. 
SUPERVISORY SIGNAL. 
SUPERVISORY SIGNAL-INITIATING DEVICE. 
TIRES, BULK STORAGE OF. 
TROUBLE SIGNAL 
VISIBLE ALARM NOTIFICATION APPLIANCE. 
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WET-CHEMICAL EXTINGUISHING SYSTEM. 
WIRELESS PROTECTION SYSTEM. 
ZONE. 
ZONE, NOTIFICATION. . 

903.2 Where required. Approved automatic sprinkler systems in new buildings and structures shall be provided in 
the locations described in Sections 903.2.1 through 903.2.12. 

ExseptieA: Spaoes or amas in telecommunioations buildings used exclusively for telecommunications equipment, 
assotiated eleotrioal power distribution equipment, batteries and standby engines, pro'Jided those spaoes or amas 
are equipped throughout with an automatic smoke doteotion system in accordance with Sootion 907.2 and are 
separated from tho remainder of the building by not loss than 1 hour fire barriers constructed in aocordanoe with 
Section 707 or not less than 2 hour horizontal assemblies constructed in accordance with Seotion 711, or both. 

903.2.1.2 Group A-2. An automatic sprinkler system shall be provided for fire areas containing Group A~2 
occupancies and intervening floors of the building where one of the following conditions exists: 
1. The fire area exceeds 5,000 square feet (464.5 m2

). 

2. The fire area has an occupant load· of 100 or more. 
3. The fire area is located on a floor other than a level of exit discharge serving such occupancies. 
4. The structure exceeds 5,000 square feet (465 m2), contains more than one fire area containing a Group A-2 
occupancy, and is separated into two or more buildings by fire walls of Jess than four hour fire resistance rating 
without openings. 

903.2.1.3 Group A-3. An automatic sprinkler system shall be provided for fire areas containing Group A-3 
occupancies and intervening floors of the building where one of the following conditions exists: 

1. The fire area exceeds 12,000 square feet (1115 m2). 
2. The fire area has an occupant load of 300 or more. 
3. The fire area is located on a floor other than a level of exit discharge serving such occupancies. 
4. The structure exceeds 12,000 square feet (1155 m2

), contains more than one fire area containing exhibition and 
display rooms, and is separated into two or more buildings by fire walls of Jess than four hour fire resistance rating 
without openings. 

903.2.3 Group E. An automatic sprinkler system shall tie provided f<;>r Group E occupancies as follows: 

1. Throughout all Group E fire areas greater than 12,000 square feet (1115 m2
) in area. 

2. Throughout every portion of educational buildings below the lowest level of exit discharge serving that portion of 
the building. 

Exception: An automatic sprinkler system is not required in any area below.the lowest level of exit discharge serving 
that area where every classroom throughout the building has not fewer than one exterior exit door at ground level. 

3. In rooms or areas with special hazards such as laboratories, vocational shops and other such areas where 
hazardous materials in quantities not exceeding the maximum allowable quantiw are used or stored. 
4. Throughout any Group E structure greater than 12,000 square feet (1115 m2

) in area, which contains more than 
one fire area, and which is separated into two or more buildings by fire waifs of less than four hour fire resistance 
rating without openings. 
5. For public school state funded construction projects see Section 903.2.19. 

903.2.4.1 Woodworking operations. An automatic sprinkler system shall be provided throughout all Group F-1 
occupancy fire areas that contain woodworking operations in excess of 2,500 square feet (232 m2) in area that 
generate finely divided combustible waste or use finely divided combustible materials. 
[SFM] A fire wall of less than four-hour fire-resistance rating without openings, or any fire wall with openings, shall not 
be used to establish separate fire areas. 

903.2.5.4 Group H occupancies located above the 10th story. The fire sprinkler system shall be designed and 
zoned to provide separate indication upon water4Iow for each side of the 2-hour fire-smoke barrier above the 10th 
story. 
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903.2.6 Group I. An automatic sprinkler system. shall be provided throughout buildings with a Group I fire area. 

Exceptions: 
1. An automatic sprinkler system installed in accordance with Section 903.3.1.2 shall ee permitted in Group I 1 
Condition 1 facilities. 
2. An automatic sprinkler system is not required where Group I 4 day care facilities are at the le•Jel of E»Eit discharge 
and 'Nhere e•Jery room where care is provided has not fewer than ORe e>Gerior exit door. 
3. In euildings where Group I 4 day care is provided on levels other than U:ie level of e*it Elischarge, an automatic 
sprinkler system in accordance w-ith Section 903.3.1.1 shall ee installed on the entire floor where care is provided, all 
floors eet\\<een the level of care and the level of exit discharge, and all floors eelow the le•,iel of e*it discharge other 
than areas classified as an open parking garage. 
1. Those areas exempted by Section 407.6 of the California Building Code. 
2. Pursuant to Health and Safety Code Section 13113 (d}, Group 1-2 occupancies, or any alterations thereto, located 
in Type IA construction in existence on March 4, 1972. 

903.2.6.1 Group 1-2. In an existing, unsprinklered Group 1-2, nurses' station open to fire-resistive exit access 
conidors shalt be protected by an automatic sprinkler system located directly above the nurses' station. It shall be 
permitted to connect the automatic sprinkler system to the domestic water seNice. 

903.2.6.2 Group 1-3. Every building, or portion thereof, where inmates or persons are in custody or restrained shall 
be protected by an automatic sprinkler system conforming to NFPA 13. The main sprinkler control vaive or valves and 
all other control valves in the· system shall be tocked in the open position and electrically supervised so that at least 
an audible and visual alarm will sound at a constantly attended location when valves are closed. The sprinkler branch 
piping serving cells may be embedded in the concrete constroctiori. 

903.2.7 Group M. An automatic sprinkler system shall be provided throughout buildings containing a Group M 
occupancy where one of the following conditions exists: 

1. A Group M fire area exceeds 12,000 square feet (1115 m2
). 

2. A Group M fire area is located more than three stories above grade plane. 
3. The combined area of all Group M fire areas on all floors, including any mezzanines, exceeds 24,000 square feet 
(2230 m2). 
4. A Group M occupancy used for the display and sale of upholstered furniture or mattresses exceeds 5,000 square 
feet (464 m2). 
5. The structure exceeds 24,000 square feet (465 m2), contains more than one fire area containing a Group M 
occupancy, and is separated into two or more buildings by fire watts of less than 4-hour fire resistance rating without 
openings. · 

903.2.7.1 High-piled storage. An automatic sprinkler system shall be provided in accordance with the 
lntefflatiORa!Califomia Fire Code in all buildings of Group M where storage of merchandise is in high-piled or rack 
storage arrays. · 

[Editorial Note: Remove amendment to 2013 CFC section 903:2.8.1. Current model code language to remain.] 
903.2.8.1 Group R 3 er R 4 GOAgrega~ residenses. An automatic sprinkler system installed in accordance with 
Section 903.3.1.3 shall ee permitted in Group R 3 or R 4 congregate residenees with 16 or f.ewer residents. ' 

903.2.8.4 Care fasilitiesGroup R-3.1. An automatic sprinkler system installed in accordance with Section 903.3.1.3 
shall be permitted in care facilities with flveGroup R-3. 1 occupancies with six or fewer individuals in a single-family 
dwelling. 

903.2.10 Group 5-2 enclosed parking garages. An automatic sprinkler system shall be provided throughout 
buildings classified as enclosed parking garages in accordance with Section 406.6 where either of the following 
conditions exists: 
1. Where the fire area of the enclosed parking garage exceeds 12,000 square feet (1115 m2). 
2. Where the enclosed parking garage is located beneath other groups. 

Exseption: Enclosed parking garages located eeneath Group R 3 occupancies. 
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903.2.11.4 Ducts conveying hazardous exha1,1sts. Where required by the fRteFRatioRa!Califomia Mechanical Code, 
automatic sprinklers shall be provided in ducts conveying hazardous exhaust, or flammable or combustible materials. 

Exception: Ducts where the largest cross-sectional diameter of the duct is less than 10 inches (254 mm). 

TABLE 903.2.11.6 
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS 

SECTION SUBJECT 

402.5, 402.6.2 Covered and open mall buildings 

403.3 High rise buildings 

High-rise buildings and Group 1-2 
occupancies having occupied floors 

403.3 located more than 75 feet above the 
lowest level of fire department vehicle 
access 

404.3 Atriums 

405.3 Underground structures 

407.6 Group 1-2 

410.7 Stages 

411.4 Special amusement buildings 

412.3.6 Airport traffic control .towers 

412.4.6, 
412.4.6.1, Aircraft hangars 
412.6.5 

415.11.11 Group H-5 HPM exhaust ducts 

416.5 Flammable finishes 

417.4 Drying rooms 

419.5 Live/work units 

424.3 Children's play structures 

43()440 Horse Racing Stables 

434441 Pet Kennels 

439449 Public Libraries 

507 Unlimited area buildings 

509.4 Incidental use areas 

1029.6.2.3 Smoke-'.protected assembly seatino 
Sprinkler system requirements as set 
forth in Section 903.2.11.6 of the 

.J.FGCFC IRteFRatiooa!Califomia Fire Code 
For SI: 1 cubic foot= 0.023 m3. 

903.2.12 During construction. Automatic sprinkler systems required during construction, alteration and demolition 
operations shall be provided in accordance with Chapter 33 of the IRtematiooa!Califomia Fire Code. 

903.2.13 Reserved. 

903.2.14 Motion picture and television production studio sound stages, approved production facilities and 
production locations. 
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903;2.14.1 Existing sound stages and approved production facilities. All existing sound stages and approved 
production facilities equipped with an automatic fire sprinkler system shall be maintained in accordance with the 
provisions of California Fire Code Chapter 9. 

903.2.14.2 New sound stages. All new sound stages shall be equipped with an approved automatic fire sprinkler 
system. The system shall be installed in accordance with the provisions of the California Fire Code Chapter 9 and 
shall meet the minimum design requirements of an Extra Hazard, Group 2 system. 

903.2.15 Automatic sprinkler system-existing highrise buildings. See SeGtion 3414.27California Fire Code 
Chapter 11 and California Existing Building Code. 

903.2.15.1 Existing Group R-1 and R-2 high-rise buildings fire-extinguishing systems. See -SeGtieR 
3413.13.3.3California Fire Code Chapter 11 and California Existing Building Code. 

903.2.16 Group L occupancies. An automatic sprinkler system shall be installed throughout buildings housing 
Group L occupancies. Sprinkler system design for research laboratories and similar areas of a Group L occupancy 
shall not be fess than that required for Ordinary Hazard Group 2 with a design area of not less than 3,000 square feet 
(279m2). 

In mixed occupancies, portions of floors or buildings not classified as Group L occupancies shall be provided with 
sprinkler protection designed of not less than that required for Ordinary Hazard Group 1 with a design area of not less 
than 3,000 square feet (279 m2). · 

903.2.16.1 Group L occupancies located above the 10th story. The automatic sprinkler system shall be designed 
and zoned to provide separate indication upon water-flow for each side of the 2-hour fire-smoke barrier above the 
10th story. 

903.2.17.1 Automatic sprinkler system. An automatic sprinkler system shall be installed in all stations of fixed 
guideway transit systems. 

Exceptions: 
1. Guideways when the closest sprinkler heads to the guideway are within 3 feet (914 mm) of the edge, over the 
platform, and spaced 6 feet (1829 mm) on center parallel to the guideway 
2. Station agent booths not exceeding 150 square feet (13.9 m2) in area, when provided with an approved smoke 
detector connected to the building fire alarm system 
3. Power substations 
4. Machinery rooms, electrical rooms and train control rooms protected by an approved automatic fixed fire
extinguishing system 
5. Open stations 
6. Station platform areas open to three or more sides 

903.2.17.2 Station guideway deluge system. Underground stations and stations in open cuts with walls 5 feet 
(1524 mm) above he top of the running rail and with a raised platform shall be provided with an under-vehicle 
guideway manually activated deluge sprinkler system. In open cut stations, such system shall be provided in 
guideways which are situated between_ a raised platform edge and a retaining wall. 

903.2.17.2.1 Systems shall be provided along the entire length of track at each station platform. 

903.2.17.2.2 Deluge nozzles with caps shall be located in the approximate center of track with spacing designed to 
completely wet the undersides of the vehicle at the applied density. 

903.2.17.2.3 System density shall be a minimum of 0.19 gallon per minute (gpm) per square foot (0.72 Um per m2) 
for the design area. When more than one zone is provided, two adjacent zones are required to be considered 
operating for calculating purposes. 

903.2.1.7.2.4 Deluge systems shall be directly connected to a water supply capable of supplying the required flow rate 
for a minimum 30-minute duration. 
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903.2.17.2.5 Controls or manually operable valves shall be in a location acceptable to the Fire Code Official. All 
deluge systems shall be monitored by the station fire alarm system. 

903.2.17.2.6 Each valve shall be monitored by a separate circuit. The alarm panel shall be located in an area 
normally occupied by station personnel or signals shall be transmitted to the operations control center (OCC). 

903.2.18 Group U private garages and carports accessory to Group R-3 occupancies. Carports with habitable 
space above and attached garages, accessory to Group R-3 occupancies, shall be protected by residential fire 
sprinklers in accordance with this section. Residential fire sprinklers shall be connected to, and installed in 
accordance with, an automatic residential fire sprinkler system that complies with Section R313 of the California 
Residential Code or with NFPA 13D. Fire sprinklers shall be residential sprinklers or quick-response sprinklers, 
designed to provide a minimum density of 0. 05 gpmlft2 (2.04 mm/min) over the area of the garage and/or carport, but 
not to exceed two sprinklers for hydraulic calculation purposes. Garage doors shall not be considered obstructions 
with respect to sprinkler placement. 

Exception: An automatic residential fire sprinkler system shall not be required when additions or alterations are 
made to existing carports and/or garages that do not have an automatic residential fire sprinkler system _installed in 
accordance with this section. 

903.2.19 Public school state funded construction projects for kindergarten through 12th grade - automatic, 
sprinkler system requirements. 

903.2.19.1 New public school campus. An automatic sprinkler system shall be provided in all occupancies. The 
provisions of this section shall apply to any public school project consisting of one or more buildings on a new school 
campus and receiving state funds pursuant to Leroy F. Greene School Facilities Act of 1998, California Education 
Code sections 17070.1 O through 17079. For purposes of this section, new campus refers to a school site, where an 
application for construction of original buildings was made to DSA on or after July 1, 2002. 

Exceptions: 
1. A relocatable building that is sited with the intent that it be at the site for Jess than three years and is sited upon a 
temporary foundation in a manner that is designed to permit easy removal. Also see CCR, Title 24, Part 1, California 
Administrative Code, Section 4-314 for definition of relocatable building. 
2. Detached buildings designed and used for non-instructional purposes that meet the applicable requirements for 
that occupancy. Buildings would include, but not be limited to: 

Concession Stand 
Press Box 
Restroom Facilities 
Shadc:t Structure 
Snack Bar 
Storage Building 
Ticket Booth 

903.2.19.1.1 Sprinklers shall be installed in spaces where the ceiling creates a "ceiling-plenum" or space above the 
ceiling is utilized for environmental air. 

903.2.19.1.2 Fire-resistive substitution for new campus. A new public school campus shall be entitled to include in 
the design and construction documents all of the applicable fire-resistive construction substitutions as permitted by 
this code. 

903.3 Installation requirements. Automatic sprinkler systems shall be designed and installed in accordance with 
Sections 903.3.1 through~ 903.3.9. 

903.3.1.1 NFPA 13 sprinkler systems. Where the provisions of this code require that a building or portion thereof be 
equipped throughout with an automatic sprinkler system in accordance with this section, sprinklers shall be installed 
throughout in accordance with NFPA 13 as amended in Chapter 35 except as provided in Sections 903.3.1.1.1 and 
903.3.1.1.2. 
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903.3.1.1.1 Exempt locations. Jn other than Group 1-2, 1-2.1 and 1-3 occupancies, automatic sprinklers shall not be 
required in the following rooms or areas where such rooms or areas are protected with an approved automatic fire 
detection system in accordance with Section 907.2 that will respond to visible or invisible particles of combustion. 
Sprinklers shall not be omitted from a room merely because it is damp, of fire-resistance-rated construction or 
contains electrical equipment. 

1. A room where the application of water, or flame and water, constitutes a serious life or tire hazard. 
2. A room or. space where sprinklers are considered undesirable because of the nature of the contents, where 
approved by the fire code official. 
3. Generator and transformer rooms separated from the remainder of the building by walls and floor.'Geiling or 
roofloeiling assemblies having a fire resistance rating of not less than 2 hours. 
4. Rooms or areas that are of noncombustible construction with 'Nholly noncombustible contents. 
aJ,. Fire service access elevator machine rooms and machinery spaces. 
~· Machine rooms, machinery spaces, control rooms and control spaces associated with occupant evacuation 
elevators designed in accordance with Section 3008. 
5. Spaces or areas in telecommunications buildings used exclusively for telecommunications equipment, and 
associated electrical power distribution equipment, provided those spaces or areas are equipped throughout with an 
automatic smoke detection system in accordance with Section 907.2 and are separated from the remainder of the 
building by not Jess than 1-hour fire barriers constructed in accordance with Section 707 or not Jess than 2-hour 

:: horizontal assemblies constructed in accordance with Section 712, or both. · 
6. Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined 1 by the 
enforcing agency prohibiting any use underneath including storage. 
7. Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed 
openings throughout the top of the array (horizontal plane) to allow heat and gases to escape, as.determined by the 
enforcing agency. 

903.3.1.2 NFPA 13R sprinkler systems. Automatic sprinkler systems in Group R occupan'cies up to and including 
four stories in height in buildings not exceeding 60 feet (18 288 mm) in height above grade plane shall be permitted 
to be installed throughout in accordance with NFPA 13R as amended in Chapter 35. 

The number of stories of Group R occupancies constructed in accordance with Sections 510.2 and 510.4 shall be 
measured from the horizontal assembly creating separate buildings. 

903.3.2 Quick-response and residential sprinklers. Where automatic sprinkler systems are required by this code, 
quick-response or residential automatic sprinklers shall be installed in all of the following areas in accordance with 
Section 903.3.1 and their listings: 

1. Throughout all spaces within a smoke compartment containing care recipient sleeping units in Group 1-2 in 
accordance with this code. 
2. Throughout all spaces within a smoke compartment containing treatment rooms in ambulatory care facilities. 
3. Dwelling units, and sleeping units in Group .J-4-aRG R occupancies. 
4. Light-hazard occupancies as defined in NFPA 13.· 

903.3.5 Water supplies. Water supplies for automatic sprinkler systems shall comply with this section and the 
standards referenced in Section .903.3.1. The potable water supply shall be protected against backflow in accordance 
with the requirements af this section and the !RteFRatieRa! PIYfflhing CodeHea/th and Safety Code Section 13114.7. 
For connections to public waterworks systems, the water supply test used for design of fire protection systems shall 
be adjusted to account for seasonal and daily. pressure fluctuations based on information from the water supply 
authority and as approved by the tire code official. 

903.3.7 Fire department connections. Fire department connections for automatic sprinkler systems shall be 
installed in accordance with Section 912.The JosatiOR of f'iFe depaFlmeRt sORRestiDRS shal.' '30 approved '3y tho fire 
sedo o#isia! . 

.fJ{}3.3.8 903.3.9 Floor control valves. Floor control valves and waterflow detection assemblies shall be installed at 
each floor where any of the following occur: 

1. Buildings where the floor level of the highest story is located more than 30 feet above the lowest level of fire 
department vehicle access 
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2. Buildings that are four or more stories in height 
3. Buildings that are two or more stories below the highest level of fire department vehicle access 

Exception: Group R-3 and R-3. 1 occupancies floor control valves and waterflow detection assemblies shall not be 
required. 

903.4.2 Alarms. An Approved One exterior approved audible device, located on the exterior of the building in an 
approved location, shall be connected to each automatic sprinkler system. Such sprinkler waterflow alarm devices 
shall be activated by water flow equivalent to the flow of a single sprinkler of the smallest orifice size installed in the 
system. Where a fire alarm system is installed, actuation of the automatic sprinkler system shall actuate the building 
fire alarm system. Visible alarm notification appliances shall not be required except when required by section 907. 

903.4.3 Floor control valves. Approved supervised indicating control valves shall be provided at the point of 
connection to the riser on each floor in high-rise buildings and Group 1-2 occupancies having occupied floors located 
more than 75 feet above the lowest level of fire department vehicle access. 

903.5 Testing and maintenance. Sprinkli:lr systems shall be tested and maintained in accordance with the 
lntomationalCalifomia Fire Code. 

904.2.2 Commercial hood and duct systems. Each required commercial kitchen exhaust hood and duct system 
required by Section 609 of the lntomatlonalCalifomia Fire Code or Chapter 5 of the .'ntemationalCalifomia Mechanical 
Code to have a Type I hood shall be protected with an approved automatic fire-extinguishing system installed in 
accordance with this code. 

904.3.1 Electrical wiring. Electrical wiring shall be in accordance with the NFPA 70Califomia Electrical Code. 

904.5 Wet-chemical systems. Wet-chemical extinguishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with California Code of Regulations, Title 19, Division 1, Chapter 5 and NFPA 
17 A and their listing. Records of inspections and testing shall be maintained. 

904.6 Dry-chemical systems. Dry-chemical extinguishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with California Code of Regulations, Title 19, Division 1, Chapter 5 and NFPA 17 
and their listing. Records of inspections and testing shall be maintained. 

904.7 Foam systems. Foam-extinguishing systems shall be installed, maintained, periodically inspected and tested 
in accordance with California Code ol Regulations, Title 19, Division 1, Chapter 5, NFPA 11 and NFPA 16 and their 
listing. Records of inspections and testing shall be maintained. 

904.8 Carbon dioxide systems. Carbon dioxide extinguishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with California Code of Regulations, Title 19, Division 1, Chapters and NFPA 12 
and their listing. Records of inspections and testing shall be maintained. 

904.9 Halon systems. Halogenated extinguishing systems shall be installed, maintained, periodically inspected and 
tested in accordance with California Code of Regulations, Title 19, Division 1, Chapter 5 and NFPA 12A and their 
listing. Records of inspections and testing shall be maintained. 

904.10 Clean-agent systems. Clean-agent fire-extinguishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with California Code of Regulations, Title 19, Division 1, Chapter 5 and NFPA 
2001 and their listing. Records of inspections and testing shall be maintained. 

904.11.1.3 Water supply protection. Connections to a potable water supply shall be protected against backflow in 
accordance with the lntomationa!California Plumbing Code. 

-904.A4904.12 Commercial cooking systems. The automatis fire El*tinguishing system for commeroial cooking 
systems shall be of a type recognizes fur protection of commeroial cooking equipment and exl=laust systems of the 
type and arrangement protected. Preengineered automatic Elry and wet chemical extinguisl=ling systems shall be 
testeEI in aocorElance witl=I UL 300 and listeEI and labeled fur the intended application. Other types of automatic fire 
extinguisl=ling systems shall be listed and labeled for specific use as protection for commeroial cooking operations. 
Tl=le system sl=lall be installed in aocorElanoe witl=I tl=lis oode, its listing and tho manufacturer's installation instructions. 
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Automatic fire 9*tinguishing systems of the following tyf'les shall be installed in accordance with the referenced 
standard indicated, as follows: Commeroial cooking equipment that produces grease laden vapors shall be provided 
with a Type I Hood, in accordance with the California Mechanical Code, and an automatic fire extinguishing system 
that is listed and labeled for its intended use as follows: 
1. Carbon dioodde extinguishing systems, NFPA 12. 
2. Automatic Sf'lrinkler systems, NFPA 1a. 
a. Foam 'Nater Sf'lrinkler system or foam water Sf'lFaY systems, ~IFPA 16. 
4. Dry chemical 9*tinguishing systems, ~IFPA 17. 
5. VV.et chemical 9*tinguishing systems, NFPA 17A. 
1. Wet chemical extinguishing system, complying with UL 300. 
2. Carbon dioxide. extinguishing systems. · 
3. Automatic fire sprinkler systems. 

All existing dry chemical and wet chemical extinguishing systems shall comply with UL 300. 
Exception: 
Public schools kitchens, without deep-fat fryers, shall be upgraded to a UL 300 compliant system during state funded 
modernization projects that are under the jurisdiction of the Division of the State Arohitect. 

All systems shall be installed in accordance with the California Mechanical Code, appropriate adopted standards, 
their listing and the manufacturer's installation instructions. 

Exception: Factory-built commercial cooking recirculating systems that are tested, listed, labeled and installed in 
accordance with UL 71 OB and the California Mechanical Code. 

905.1 General. Standpipe systems shall be provided in new buildings and structures in accordance with this sections 
905.2 through 905.10. In buildings used for high-piled combustible storage, fire protection shall be in accordance with 
the !ntematfona!Califomia Fire Code. · 

905.2 Installation standard. Standpipe systems shall be installed in accordance with this section and NFPA 14 as 
amended in Chapter 35: Fire department connections for standpipe systems shall be in accordance with Section 912. 

905.3 Required installations. Standpipe systems shall be installed where required by Sections 905.3.1 through 
~905.3.11.1. Standpipe systems are allowed to be combined with automatic sprinkler systems. · 

Exception: Standpipe systems are not required in Group R-3 occupancies. 

905.3.1 Height. In other than Group R-3 and R-3.1 occupancies, class Ill standpipe systems shall be installed 
throughout buildings where the floor level of the highest story. is losated more than ao feet (9144 mm) abo1.'e the 
lowest level of fire def'lartment vehicle access, or where the floor le•1el of the lowest story is located more than ao foet 
(914 4 mm) below the highest level of fire def'lartment vehicle access.at e~ch floor where any of the following occur: 

1. Buildings where the floor level of the highest story is located more than 30 feet (9144 mm)above the lowest level of 
fire department vehicle access. 
2. Buildings that are four or more stories in height 
3. Buildings where the floor level of the lowest story is located more than 30 feet (9144 mm) below the highest level of 
fire department vehicle access. · 
4. Buildings that are two or more stories below the highest level of fire depatiment vehicle access. 

Exceptions: 
1. Class I standpipes are allowed in buildings equipped throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2. 
2. Class I manual standpipes are allowed in open parking garages where the highest floor is located not more than 
150 feet (45 720 mm) above the lowest level of fire department vehicle access. 
3. Class I manual dry standpipes are ·allowed in open parking garages that are subject to freezing temperatures, 
provided that the hose connections are located as required for Class II standpipes in accordance with Section 905.5. 
4. Class I standpipes are allowed in basements equipped throughout with an automatic sprinkler system. 
5. In determining the lowest level of fire department vehicle access, it shall not be required to consider either of the 
following: 
5.1. Recessed loading docks for four vehicles or less. 
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5.2. Conditions where topography makes access from the fire department vehicle to the building impractical or 
impossible. · 

905.3.6 Helistops and heliports. Buildings with a rooftop helistop or heliport shall be equipped with a Class I or Ill 
standpipe system extended to the roof level on which the helistop or heliport is located in accordance with Section 
2007 .5 of the !ntemationa/Ca/ifomia Fire Code. 

905.3.9 Smokeproof enclosures. For smokeproof enclosures see Section 909.20. 

905.3.10 Group 1-3. Housing units within cell complexes where 50 or more inmates are restrained, shall be provided 
with Class I wet standpipes. In addition, Class I wet standpipes shall be located so that it will not be necessary to 
extend hose lines through interlocking security doors and any doors in smoke-banier walls, horizontal fire walls or fire 
banier walls. Standpipes located in cell complexes may be placed in secured pipe chases. 

905.4 Location of Class I standpipe hose connections. Class I standpipe hose connections shall be provided in all 
of the following locations: 

1. In every required interior exit stairway, a hose connection shall be provided for each story above and below grade. 
Hose connections shall be located at an intermediate landing between stories, unless otherwise approved by the fire 
code official. See Section 909.20.3.2 909.20.2.3 for additional provisions in smokeproof enclosures. 
2. On each side of the wall adjacent to the exit opening of a horizontal exit. 

Exception: Where floor areas adjacent to a horizontal exit .are reachable from an interior exit stairway hose 
connection by a 30 foot hose stream from nozzle attached to 100 feet (30 480 mm) of hose as measured along the 
path of travel, a hose connection shall not be required at the horizontal exit. 

3. In every exit passageway, at the entrance from the exit passageway to other areas of a building. 

Exception: Where floor areas adjacent to an exit passageway are reachable from an interior exit stairway hose 
connection by a 30-foot (9144 mm) hose stream from a nozzle attached to 100 feet (30 480 mm) of hose, a hose 
connection shall not be required at the entrance from the exit passageway to other areas of the building. 

4. In covered mall buildings, adjacent to each exterior public entrance to the mall and adjacent to each entrance from 
an exit passageway or exit corridor to the mall. In open mall buildings, adjacent to each public entrance to the mall at 
the perimeter line and adjacent to each entrance from a:n exit passageway or exit corridor to the mall. 
5. Where the roof has a slope less than four units vertical in 12 units horizontal (33.3-percent slope), a hose 
connection shall be located to serve the roof or at the highest landing of an interior exit stairway with access to the 
roof provided in accordance with Section 1011.12. . 
6. Where the most remote portion of a nonsprinklered floor or story is more than 150 feet (45 720 mm) from a hose 
connection or the most remote portion of a sprinklered floor or story is more than 200 (60 960mm) 150 feet (45 720 
mm) from a hose sonnestion, the fire code official is authorized to require that additional hose connections be 
provided in approved locations. The distances from a hose connection shall be measured along the path of travel: 

905.5 Location of Class II standpipe hose connections. Class. II standpipe hose connections shall be accessible 
and located so that all portions of the building are within 30 feet (9144 mm) of a listed variable stream fog nozzle 
attached to 100 feet (30 480 mm) of hose. 

TABLE 906.3(1) 
FIRE EXTINGUISHERS FOR CLASS A FIRE HAZARDS 

Minimum Rated 
Single 
ExtinQuisher 
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Maximum Floor ·3,000 1,500 1,000 Area 
Per Unit of A square feet square feet square feet 

Maximum Floor 11,250 11,250 11,250 Area For 
Extinguisher' square feet square .feet square feet 

Maximum 
distance of 75 feet 75 feet 75 feet travel to 
extinauisher' 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929m2, 1 gallon= 3.785 L. 
a. Two 21/2-gallon water-type extinguishers shall be deemed the equivalent of one 4-A rated extinguisher. 
b. Annex E.a.a ef ~IFPA10 J:IFO'lides mere detailsCa/ifomia Code of Regulations, Title 19, Division 1, Chapter 3 

concerning application of the maximum floor area criteria. 
"'· c. Two water-type extinguishers each with a 1-A rating shall be deemed the equivalent of one 2-A rated extinguisher 
., for Light (Low) Hazard Occupancies. 

906.3.2 Class B fire hazards. Portable fire extinguishers for occupancies involving flammable or combustible liquids 
with depths less than or equal to 0.25-inch {6.4 mm) shall be selected and placed in accordance with Table 906.3(2). 

Portable fire extinguishers for occupancies involving flammable or combustible liquids with a depth of greater than 
0.25-inch (6.4 mm) shall be selected and placed in accordance with NFPA 10Califomia Code of Regulations, Title 19, 
Division 1, Chapter 3. 

TABLE 906.3(2) 
FIRE EXTINGUISHERS FOR FLAMMABLE OR 

COMBUSTIBLE LIQUIDS WITH DEPTHS 
LESS THAN OR EQUAL TO 0.25 INCH 

MAXIMUM 
DISTANCE OF 

BASIC MINIMUM TRAVEL 
TYPE OF EXTINGUISHER TO 
HAZARD RATING EXTINGUISHERS (feet) 

Light (Low) 5-8 30 
10-8 50 

Ordinary 10-8 30 
(Moderate) 20-8 50 

Extra (High) 40-8 ·30 
80-8 50 

For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 
Note. For requirements on water-soluble flammable liquids and alternative sizing criteria, see Seotien 5.5 ef ~IFPA 
40Califomia Code of Regulations, Title 19, Division 1, Chapter 3. 

906.3.4 Class D fire hazards. Portable fire extinguishers for occupancies involving combustible metals shall be 
selected and placed in accordance with NFP.A1 OCa/ifomia Code of Regulations, Title 19, Division 1, Chapter 3. 

907.1.2 Fire alarm shop drawings. Shop drawings for fire alarm systems shall be submitted for review and approval 
prior to system installation, and shall include, but not be limited to, all of the following where applicable to 
the system being installed: 

1. A floor plan that indicates the use of all rooms. 
2. Locations of alarm-initiating devices. 
3. Locations of alarm notification appliances, including candela ratings for visible alarm notification appliances. 
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4. Design minimum audibility level for occupant .notification. 
5. Location of fire alarm control unit, transponders and notification power supplies. 
6. Annunciators. 
7. Power connection. 
8. Battery calculations. 
9. Conductor type and sizes. 
10. Voltage drop calculations. 
11. Manufacturers' data sheets indicating model numbers and listing information for equipment, devices and 
materials. 
12. Details of ceiling height and construction. 
13. The interface of fire safety control functions. 
14. Classification of the supervising station. 
15. All plans and shop drawings shall use the symbols identified in NFPA 170, Standard for Fire Safety and 
Emergency Symbols. 

Exception: Other symbols are allowed where approved by the enforcing agency 

907.1.3 Equipment. Systems and components shall be California State Fire Marshal listed and approved in 
accordance with California Code of Regulations, Title 19, Division 1 for the purpose for which they are installed. 

907.1.4 Fire-walls and fire barrier walls. For the purpose of Section 907 fire walls and fire barrier walls shall not 
define separate buildings. 

907.1.5 Fire alarm use. A fire alarm system shall not be used for any purpose other than fire warning or mass 
notification and where pennittM by NFPA 72. 

907.2 Where required-new buildings and structures. An approved fire alarm system installed in accordance with 
the provisions of this code and NFPA 72 shall be provided in new buildings and structures in accordance with 
Sections 907.2.1 through 907.2.23 and provide occupant notification in accordance with Section 907.5, unless other 
requirements are provided by another section of this code. 

Not fewer than one manual fire alarm b.ox shall be provided in an approved location to initiate a fire alarm signal for 
fire alarm systems employing automatic fire detectors or waterflow detection devices. Where other sections of this 
code allow elimination of fire alarm boxes due to sprinklers, or automatic fire alarm systems, a single fire alarm box 
shall be installed at a location approved by the enforcing agency. 

Exceptions: 
1. The manual fire alarm box is not required for fire alarm systemscontrol units dedicated to elevator recall control, 
afldsupervisory service and fire sprinkler monitoring. 
2. The manual fire alarm box is not required for Group R-2 occupancies unless required by the fire code official to 
provide a means for fire watch· personnel to initiate an . alarm during a sprinkler system impairment event. Where 
provided, the manual fire alarm box shall not be located in an area that is accessible to the public. 
3. The manual fire alarm box is not required to be installed when approved by the fire code official. 

907.2.1 Group A. A manual fire alarm system that activates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group A occupancies where the occupant load due to the assembly occupancy is 
300 or more. Group A occupancies not separated from one another in accordance with Section 707.3.10 shall be 
considered as a single occupancy for the purposes of applying this section. Portions of Group E occupancies 
occupied for assembly purposes with an occupant load of less than 1,000, shall be provided with a fire alarm system 
as required for the Group E occupancy. · 

Exception: Manual fire alarm boxes are not required where the building is equipped throughout with an automatic 
sprinkler system installed in accordance with Section 903.3.1.1 and the occupant notification appliances will activate 
throughout the notification zones upon sprinkler waterflow; 

Every Group A building used for educational purposes shall be provided. with a manual or automatic fire alarm 
system. This provision shall apply to, but shall not necessarily be limited to, every community college and university. 
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Exception: Privately owned trade or vocational schools or any finn or company which provides educational facilities 
and instructions for its employees. · 

907.2.1.1 System initiation in Group A occupancies with an occupant load of 1,000 or more. Activation of the 
fire alarm in Group A occupancies with an occupant load of 1,000 or more shall initiate a signal using an emergency 
voice/alarm communications system in accordance with Section 907.5.2.2. Group A occupancies with an occupant 
load of 10,000 or more, see Section 907.2.1.3. 

Exception: Where approved, the prerecorded announcement is allowed to be manually deactivated for 1,1 period of 
time, not to exceed 3 minutes, for the sole purpose of allowing a live voice announcement from an approved, 
constantly attended location. 

907.2.1.3 Public address system. Pursuant to Health and Safety Code Section 13108.9, for all buildings or 
structures constructed on or after July 1, 1991, which are intended for public assemblies of 10,000 or more persons a 
public address system with an emergency backup power system shall be required. 

907.2.2 Group B. A manual fire alarm system shall be installed in Group B occupancies where. one of the following 
conditions exists: 

1. The combined Group B occupant load of all floors is 500 or more. · 
2. The Group B occupant load is more than 100 persons above or below the lowest level of exit discharge. 
3. The fire area contains an ambulatory care facility. 
4. Group B occupancies containing educational facilities, see Section 907.2.2.2. 

Exception: Manual fire alarm boxes are not required where the building is equipped throughout with an automatic 
sprinkler system installed in accordance with Section 903.3.1.1 and the occupant notification appliances will activate 
throughout the notification zones upon sprinkler water flow. 

907.2.2.2 Group B Educational facilities. Every Group B building used for educational purposes shall be provided 
with a manual or automatic fire alann system. This provision shall apply to, but shall not necessarily be limited to, 
evety community college and university. 

Exception: Privately owned trade or vocational schools or any finn or company which provides educational facilities 
and instructions for its employees. 

907.2.3 Group E. A manual and automatic fire alarm system that initiates the occupant notification signal utilizing an 
emergency voice/alarm communication system meeting the requirements of Section 907.5.2.2 and installed in 
accordance with Section 907.6 shall be installed in Group E occupancies with an occupant load of 50 or more 
persons or containing more than one classroom or one or more rooms used for Group E or 1-4 day care purposes in 
accordance with this section. When automatic sprinkler systems or smoke detectors are installed, such systems or 
detectors shall be connected to the building fire alarm system. 

Exceptions: 
1. /\ manual fiFe alarm system is not requires in Group E occupancies with an occupant loaEl of 50 or less. 
2:.1.,. Emergency voice/alarm communication systems meeting the requirements of Section 907.5.2.2 and installed in 
accordance with Section 907.6 shal~ not be required in Group E occupancies with occupant loads of 100 or less, 
provided that activation of the manual fire alarm system initiates an approved occupant notification signal in 
accordance with Section 907.5. 
32. Manual fire alarm boxes are not required in Group E occupancies where all of the following apply: 
3.4-2.1. Interior corridors are protect~d by smoke detectors. 
~2.2. Auditoriums, cafeterias, gymnasiums and similar areas are protected by heat detectors or other approved 
detection devices. 
~2.3. Shops and laboratories involving dusts or vapors are protected by heat detectors or other approved detection 
devices. 
4~. Manual fire alarm boxes shall not be required in Group E occupancies where all of the following apply: 
4.43.1. The building is equipped throughout with an approved automatic sprinkler system installed in accordance with 
Section 903.3.1.1. 
4:2:3.2. The emergency voice/alarm communication system will activate on sprinkler water flow. 
4.33.3. Manual activation is provided from a normally occupied location. 
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4A3.4. The capability to activate the evacuation_ signal from a central point is provided. 
~1:.. For public school state funded construction projects see Section 907.2.29. 

907.2.3.1 System connection. Where more than one fire alann control unit is used at the school campus, they shall 
be interconnected and shall operate all notification appliances. . 

Exception: Interconnection .of fire alann control units is not required when al/the following are provided: 

1. Buildings that are separated a minimum of 20 feet (6096 mm) and in accordance with the California Building Code; 
and · 
2. There is a method of two way communication between each classro.om and the school administrative office 
approved by the fire enforcing agency; and 
3. A method of manual activation of each fire a/ann system is provided. 

907.2.3.2 Assemblies located within a Group E occupancy. Assembly occupancies with an occupant load of less 
than 1,000 and located within a Group E occupancy campus or building shall be provided with a fire alarm system as 
required for the Group E occupancy. 

907.2.3.3 Notification. The fire alarm system notification shall comply with the requirements of Section 907.5. 

907.2.3.4 Annunciation. Annunciation of the fire alann system shall comply with the requirements of Section 
907.6.3.1. 

907.2.3.5 Monitoring. Schoo/fire alarm systems shall be monitored in accordance with Section 907.9.5.2 907.6.6.2. 

907.2.3.6 Automatic fire alarm system. Automatic detection shal/ be provided in accordance with this section. 

907.2.3. 6.1 Smoke detectors. Smoke detectors shall be installed at the ceiling of every room and in "ceiling
plenums" utilized for environmental air. Where the ceiling is attached directly to the underside of the roof structure, 
smoke detectors shall be instal/ed on the ceiling only. 

Exception: Where the environment or ambient conditions exceed smoke detector installation guidelines; heat 
detectors or fire sprinklers shall be used. 

907.2.3.6.2 Heat detectors. Heat detectors shall be installed in combustible spaces where sprinklers or smoke 
detectors are not installed. 

907.2.3. 7 Private schools. An automatic fire alarm system shall be provided in new buildings of private schools. 

Exception: Automatic detection devices are not required where an approved automatic sprinkler system is. installed 
in accordance with Section 903. 3. 1. 1 and the occupant notification appliances will activate on sprinkler water flow and 
manual activation is provided from a nonnally occupied location. 

907.2.3.8 Day-care, Group E. 

907.2.3.8.1 An automatic fire alarm system shall be provided in all buildings used as or containing a Group E day
care. 

Exception: Automatic detection devices are not required where an approved automatic sprinkler system is installed 
in accordance with Section 903. 3. 1. 1 and the occupant notification appliances will activate on sprinkler water flow and 
manual activation is provided from a nonna/Jy occupied location. 

907.2.3.8.2 Smoke detectors shall be installed in every room used for sleeping or napping. 

907.2.5 Group H. A manual fire alarm system that activates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group H-5 occupancies and in occupancies used for the manufacture of organic 
coatings. An automatic smoke detection system shall be installed for highly toxic gases, organic peroxides and 
oxidizers in accordance with Chapters 60, 62 and 63, respectively, of the lntematlona.'Califomia Fire Code. 
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907.2.5.1 Group H occupancies located above the 10th story. Manual fire alarm boxes shall be required on each 
side of the 2-hour fire-smoke banter and at each exit above the 1 Oth story. 

907.2.6 Group I. A manual fire alarm system that activates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group I occupancies. An automatic smoke detection system that activates the 
occupant notification system in accordance with Section 907.5 shall be provided in accordance with Sections 
907.2.6.1, 907.2.6.2 and 907.2.6.3.3. 

Exceptions: 
1. Manual fire alarm boxes in sleep!ng units of Group I 1 and I 2 occupancies shall not be required at exits if located 
at all care pro•:ideFS' control stations or other constantly attended staff locations, pro>:ided such stations are •:isible 
and continuously accessible and that the distances oftrmrel required in Sestion 907.4.2.1 are not ™eeded. 
1. Large family day-care. 
2. Occupant notification systems are not required to be activated where private mode signaling installed in 
accordance with NFPA 72 is approved by the fire code official and staff evacuation responsibilities are included in the 
fire safety and evacuation plan required by Section 404 of the !ntematienatCalifomia Fire Code. 

907.2.6.1Group1-1. Reserved. In Group 11 occupancies, an automatic smoke detestion system shall be installed in 
ooFFidoFS, waiting areas open to ooffido."S and hahitab!e spaoes other than steeping 1Jnits and kitchens. The system 
shall be acti'Jated in accordance with Section 907.5. 

ixGeptions: 
1. For Group I 1 Condition 1 occupanoies, smoke detection in hahitab.'e spaoes is not required where the faoility is 
equipped throughout with an a1Jtomatlo spFinlflersysiem installed in acoordanoe with Seetion 903.3.1.1. 
2. Smoke detection is not required fur 9*terior baloonies. 

[F] 907.2.&.1.1 Smoke alarms. Single anEI multiple station smoke alarms shall be installeEI in acoordanoe •Nith 
Section 907.2.11. 

907.2.6.2 Group 1-2 and Group 1-2.1. An automatic smoke Eletection system shall be installed in corridoFS if) Group I 
2 Condition 1 facilities and spaces permitted to be open to the corridors by Section 407.2. The system shall be 
acti'Jated in accordance with Section 907.4. Group I 2 Condition 2 oocupancies shall be equippeEI with an automatic 
smoke detection system as requires in Section 407. 
exGeptions: 
1. Corridor smoke Eletection is not requires in smoke compartments that contain sleeping units where suoh units are 
provided with smoke detectors that comply with UL 268. Such detesters shall pro'«ide a 'lisual Elisplay on the ooFFidor 
siEle of eaoh sleeping unit and shall pro'lide an audible anEI '«isual alarm at the care pro\'iElers' station attenEling each 
tlflit: 
2. Corridor smoke Eletection is not required in smoke compartments that contain sleeping units where sleepiRfJ 1Jnit 
doors are equipped with automatic Eloor closing de'>•ices 'Nith integral smoke Eleteetors on the unit sides installed in 
accordance with their listing, pro'liEled that the integral detectors perf-Orm the required alerting function. 
A manual and automatic fire alarm system shall be installed in Group 1-2 and 1-2. 1 occupancies. Where automatic fire 
suppression systems or smoke detectors are installed, such systems or detectors shall be connected to the building 
fire alarm system. 

Exception: Where an entire facility is used for the housing of persons, none of whom are physically or mentally 
handicapped or nonambulatory, and ate between the ages of 18 and 64; the buildings or structures comprising such 
facility shall be exempt from the provisions of this subsection relating to the installation of an automatic fire alann 
system. 

907.2.6.2.1 Notification. The fire alarm notification system shall be in accordance with Section 907.5.2.5. 

907.2.6.2.2 Automatic fire detection. Smoke detectors shall be provided in accordance with this section. 

1. In patient and client sleeping rooms. Actuation of such detectors shall cause a visual display on the conidor side of 
the room in which the detector is located and shall cause an audible and visual alarm at the respective nurses' 
station. A nurse call system listed for this function is an acceptable means of providing the audible and visual alarm at 
the respective nurses' station and conidor room .display. Operation of the smoke detector shall not include any alann 
verification feature. 
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Exception: In patient and client rooms equipped ·with existing automatic door closers having integral smoke detector, 
the integral detector is allowed to substitute for the room smoke detector, provided it meets all the required alerting . 
functions. 

2. Group 1-2 nurses' stations. A minimum of one (1) smoke detector shall be installed at the nurses' station and 
centrally located. 
3. In waiting areas and conidors onto which they open, in the same smoke compartment, in accordance with Section 
407.2.1. 

907.2.6.3 Group 1-3 occupancies. Group 1-3 occupancies shall be equipped with a manual fire alarm system and· 
automatic smoke detection system installed for alerting staff. 

Exception: An automatic smoke detection system is not required within temporary holding cells. 

907.2.6.3.3 Automatic smoke detection system. An automatic smoke detection system shall be installed 
throughout resident housing areas, including sleeping units and contiguous day rooms, group activity spaces and 
other common spaces normally accessible to residentsinmates. 

Exceptions: 
1. Other approved smoke detection arrangements providing equi•«alent protection including, but not limited to, placing 
detectors in exhaust ducts from cells or behind protective guards listed for the purpose, are allowed when necessary 
to prevent dama§e or tampel'lng. may be used to prevent damage or tampering or for other purposes provided the 
function of detecting any fire is fulfilled and the location of the detectors is such that the speed of detection will be 
equivalent to that provided by the spacing and location required in accordance with NFPA 72 as referenced in 
Chapter 35. This may include the location of detectors in return air ducts from cells, behind grilles or in other 
locations. Spot type, combination duct and open area smoke detectors may be used when located not more than 14 
inches (356mm) from the return air grill. For initiation and annunciation purposes, these detecto1s may be combined 
in groups of four. The fire code official having jurisdiction, however, must approve the proposed equivalent 
performance of the design. 
2. Sleeping units in Use Conditions 2 and 3 as described in Section 308. 
3. Smoke detectors are net required in sleeping units w-ith fol!r or fewer occupants in smoke compartments that are 
equipped throughout with an a1:1tematfo spriRkler system installed in accordance with Section 903.3.1.1. 
2. For detention housing and/or mental health housing area(s),jncluding correctional medical and mental health uses, 
automatic smoke detection system in sleeping units shall not be required when all of the following conditions are met: 

2. 1. All rooms, including the inmate cells are provided with an automatic sprinkler system in accordance with Section 
903.3.1.1. 
2.2. Building is continuously staffed by a correctional officer at all times. 
2.3. The OKOeptfoR te SeotioR 903.2.6.2 shall Rot apply. 

3. Smoke detectors are not required to be installed in inmate cells with 2 or fewer occupants in detention facilities 
which do not have a correctional medical and mental health use. 
4. Smoke detectors are not required to be installed in inmate day rooms of detention facilities where 24 hour direct 
visual supervision is provided by a correctional officer(s) and a manual fire alarm box is located in the control room. 

907.2.6.3.4 System annunciation. A staff alerting fire alarm shall sound at all staff control stations on the floor of 
activation and an audible and visual signal shall be indicated on an· annunciator at the facility control center upon 
activation of any automatic extinguishing system, automatic detection system, or any smoke detector or manual 
actuating or initiating device. In addition, where there are staff-control stations on the floor, an audible, visual and 
manual alarm shall be located in each staff control station. 

Fire and trouble signals of fire alarm systems and sprinkler water-flow and supervisory signals of extinguishing 
systems shall be annunciated in an area designated as the facility control center which shall be constantly attended 
by staff personnel. All such signals shall produce both an audible signal and visual display at the facility control center 
indicating the building, floor zone or other designated area from which the signal originated in accordance with 
Section 907.6.3. 
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All local detention facilities within the scope of Section 6031.4 of the Penal Code shall have a automatic smoke 
detection system. A manual fire alarm-initiating device shall be. installed in all guard control stations and shall be 
capable of alerting personnel in a central control point to the presence of fire or smoke within the facility. 

907.2.9 Group R-2 and R-2.1. Fire alarm systems and smoke alarms shall be installed in Group R-2 and R-2.1 
occupancies as required in Sections 907.2.9.1 through 907.2.9.3 907.2.9.4. 

907.2.9.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in 
accordance with Section 907.5 shall be installed in Group R-2 occupancies where any of the following conditions 
apply: 

1. Any dwelling unit or sleeping unit is located three or more stories above the lowest level of exit discharge. 
2. Any dwelling unit or sleeping unit is located more than one story below the highest level of exit discharge of exits 
serving the dwelling unit or sleeping unit. 
3. The building contains more than 16 dwelling units or sleeping units. 
4. Congregate residences with more than 16 occupants. 

•, Exceptions: 
1. A fire alarm system is not required in buildings not more than two stories in height where all dwelling units or 
sleeping units and contiguous attic and crawl spaces are separated from each other and public or common areas by 

':not less than 1-hour fire partitions and each dwelling unit or sleeping unit has an exit directly to a public way, egress 
c court or yard. · 

2. Manual fire alarm boxes are not required where the building is equipped throughout with an automatic sprinkler 
· system installed in accordance with Section 903.3.1.1 or 903.3.1.2 and the occupant notification appliances will 

automatically activate throughout the notification zones upon a sprinkler water flow. 
3. A fire alarm system is not required in buildings that do not have interior corridors serving dwelling units and are 
protected by an approved automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2, 
provided that dwelling units either have a means of egress door opening directly to an exterior exit access that leads 
directly to the exits or are served by open-ended corridors designed in accordance with Section 1027.6, Exception 3. 

907.2.9.4 Licensed Group R-2.1 occupancies. Licensed Group R-2.1 occupancies housing more than six 
nonambu/atory, elderly clients shall be provided with an approved manual and automatic fire a/ann system. 

Exceptions: Buildings housing nonambu/atory clients on the first story only and which are protected throughout by 
the following: 
1. An approved and supervised automatic sprinkler system, as specified in Sections 903.3.1.1 or 903.3.1.2, which 
upon activation will initiate the fire alarm system to notify all occupants. 
2. A manual fire a/ann system. 
3. Smoke alarms required by Section 907.2.11. 

907.2.9.4.1 Smoke alarms. Single- and multiple-station smoke alarms shall be installed in accordance with Section 
907.2.11. 

907.2.11 Single- and multiple-station smoke alarms. Listed single- and multiple-station smoke alarms complying 
with UL 217 shall be installed in accordance with Sections 907.2.11.1 through 907.2.11.4907.2.11.B and NFPA 72. 

Exception: For Group R occupancies. A fire afann system with smoke detectors located in accordance with this 
section may be installed in lieu of smoke alarms. Upon actuation of the detector, only those notification appliances in 
the dwelling unit or guest room where the detector is actuated shall activate. 

907.2.11.1.1 Group R-1. Single- or multiple-station smoke alarms shall be installed in all of the following locations in· 
Group R-1: · 

1. In sleeping areas. 
2. In every room in the path of the means of egress from the sleeping area to the door leading from the sleeping unit. 
3. In each story within the sleeping unit, including basements. For sleeping units with split levels and without an 
intervening door J:>etween the adjacent levels, a smoke alarm installed on the upper level shall suffice for the adjacent 
lower level provided that the lower level is less than one full story below the upper level. 
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See Section 907. 2.11. 6907.2. 11.8 for specific location requirements. 

907 .2.11.2 Groups R-2, R-2.1, R-3, R-3.11 and R-4. ·Single- or multiple-station smoke alarms shall be installed and 
maintained in Groups R-2, R-2.1, R-3, R-3.1, and R-4 regardless of occupant load at all of the following locations: 

1. On the ceiling or wall outside of each separate sleeping area in the immediate vicinity of bedrooms. 
2. In each room used for sleeping purposes. 
3. In each story within a dwelling unit, including basements but not including crawl spaces and uninhabitable attics. 
In dwellings or dwelling units with split levels and without an intervening door between the adjacent levels, a smoke 
alarm installed on the upper level shall suffice for the adjacent lower level provided that the lower level is less than 
one full story below the upper level. . 
4. In a Group R-3. 1 occupancies, in addition to the above, smoke alarms shall be provided throughout the habitable 
areas of the dwelling unit except kitchens. 

See Section 907. 2.11. 6907. 2. 11. 8 for specific location requirements. 

907.2.11.2.1 Group 1-4 occupancies. Large family day-care homes shall be equipped with State Fire Marshal 
approved and listed single station residential type smoke alarms. 

907.2.11.2.2 Group R-3.1. In all facilities housing a bedridden client, smoke alarms shall receive their primary power 
from the building wiring when such wiring is served from a commercial source and shall be equipped with a battery 
backup. Smoke alarms shall be electrically interconnected so as to cause all smoke alarms to sound a distinctive 
alarm signal upon actuation of any single smoke alarm. Such alarm signal shall be audible throughout the facility at a 
minimal level of 15 db above ambient noise level. These devices need not be interconnected to· any other fire alarm 
device, have a control panel, or be electrically supervised or provided with emergency power. 

907.2.11.2.3 Smoke alarms. Smoke alarms shall be tested and maintained in accordance with the manufacturer's 
instructions. Smoke alarms that no longer function shall be replaced. 

907 .2.11.5 Interconnection. Where more than one smoke alarm is required to be installed within an individual 
dwelling unit or sleeping unit in Group R eF-14 occupancies, the smoke alarms shall be interconnected in such a 
manner that the activation of one alarm will activate all of the alarms in the individual unit. Physical interconnection of 
smoke alarms shall not be required where listed wireless alarms are installed and all alarms sound upon activation of 
one alarm. The alarm shall be clearly audible in all bedrooms over background noise levels with all intervening doors 
closed. 

907 .2.11.6 Power source. In new construction and in newly classified Group R-3. 1 occupancies, required 
· smoke alarms shall receive their primary power from the building wiring where such wiring is served from a 

commercial source and shall be equipped with a battery backup. Smoke alarms with integral strobes that are not 
equipped with battery backup shall be connected to an emergency electrical system in accordance with Section 2702. 
Smoke alarms shall emit a signal when the batteries are low. Wiring shall be permanent and without a disconnecting 
switch other than as required for overcurrent protection. 
Exception: Smoke alarms are not required to be equipped with battery backup where they are connected to an 
emergency electrical system that complies with Section 2702. 

907.2.11.6 907.2.11.8 Specific location requirements. 
Extract from NFPA 72 Section 29.8.3.4 Specific Location Requirements*. 
This extract has been provided by NFPA as amended by the Office of the State Fire Marshal and adopted by 
reference as follows: 

29.8.3.4 Specific Location Requirements. The installation of smoke alarms and smoke detectors shall comply with 
the following requirements: 

(1) Smoke alarms and smoke detectors shall not be located where ambient conditions, including humidity and 
temperature, are outside the limits specified by the manufacturer's published irystr'uctions. 
(2) Smoke alarms and smoke detectors shall not be located within unfinished attics or garages or in other spaces 
where temperatures can fall below 40°F (4°C) or exceed 100°F (38°C). 
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(3) Where the mounting surface could become considerably warmer or cooler than the room, such as a poorly 
insulated ceiling below an unfinished attic or an exterior wall, smoke alarms and smoke detectors shall be mounted 
on an inside wall. 
(4) Smoke alarms or smoke detectors shall be installed a minimum of 20 feet horizontal distance from a permanently 
installed cooking appliance. 

Exception: Ionization smoke alarms with an a/arm-silencing switch or Photoelectric smoke alarms shall be permitted 
to be installed 10 feet (3 m) or greater from a permanently installed cooking appliance. 
Photoelectric smoke alarms shall be permitted to be installed greater than 6 feet (1.8 m) from a permanently installed 
cooking appliance where the kitchen or cooking area and adjacent spaces have no clear interior partitions and the 10 
ft distances would prohibit the placement of a smoke alarm or smoke detector required by other sections of the code. 
Smoke alarms listed for use in close pro)(imity to a permanently installed cooking appliance. 

(5) Effective January 1, 2016, smoke alarms and smoke detectors used in household fire alarm systems installed 
between 6 ft (1.8 m) and 20 ft-(6.1 m) along a horizontal flow path from a stationary or fixed cooking appliance shall 
be fisted for resistance to common nuisance sources from cooking. 
(6) Installation near bathrooms. Smoke alarms shall be installed not less than a 3-foot (0. 91 m) horizontal distance 
from the door or opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a 
smoke alarm required by other sections of the code. 
(7) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the supply 
registers of a forced air heating or cooling system and shall be installed outside of the direct airflow from those 
registers. · 
(8) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the tip of 
the blade of a ceiling-suspended (paddle) fan. 
(9) Where stairs lead to other occupied levels, a smoke alarm or smoke detector shall be located so that smoke rising 
in the stairway cannot be prevented from reaching the smoke alarm or smoke detector by an inteNening door or 
obstruction. 
(10) For stairways leading up from a basement, smoke alarms or smoke detectors shall be located on the basement 
ceiling nearthe entry to the stairs. 
(11) For tray-shaped ceilings (coffered ceilings), smoke alarms and smoke detectors shall be installed on the highest 
portion of the ceiling or on the sloped portion of the ceiling within 12 in. (300 mm) vertically down from the highest 
point. 
(12) Smoke alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 
17. 7.3.2.4 of NFPA 72. . 
(13) Heat alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17.6.3 of 
NFPA 72. 
*For additional requirements or clarification see NFPA 72. 

907.2.11.6907.2.11.9 Existing Group R Occupancies. See the California Residential Code for existing Group R-3 
occupancies or Chapter 11 of the California Fire Code for all other existing Group R occupancies. 

907.2.13 High-rise buildings and Group 1-2 occupancies having occupied floors· located more than 75 feet 
above the lowest level of fire department vehicle access. High-rise buildings and Group 1-2 occupancies having 
occupied floors located more than 75 feet above the lowest level of fire department vehicle access shall be provided 
with an automatic smoke detection system in accordance with Section 907 .2.13.1, a fire department communication 
system in accordance with Section 907.2.13.2 and an emergency voice/alarm communication system in accordance 
with Section 907.5.2.2. 

Exceptions: 
1. Airport traffic control towers in ac.cordance with Sections 412 and 907.2.22. 
2. Open parking garages in accordance with Section 406.5. 
3. Buildings with an occupancy in Group A-5 in accordance with Section 303.1. 
4. Low-hazard special occupancies in accordance with Section 503.1.1. 
5. Buildings with an oooupancy in Group H 1, H 2 or H a in aooor:danoe with Section 415. 
& In Group .J..4-aA4 1-2, 1-2.1 and R-2.1 occupancies, the alarm shall sound at a constantly attended location and 
occupant notification shall be broadcast by the emergency voice/alarm communication system. 
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907.2.13.1 Automatic smoke detection. Automatic smoke detection in high-rise buildings and Group 1-2 
occupancies having occupied floors located more than 75 feet above the lowest level of fire department vehicle 
access shall be in accordance with Sections 907.2.13.1.1 and 907.2.13.1.2. 

907.2.13.1.2 Duct smoke detection. Smoke detectors listed for use in air duct systems shall be provided in 
accordance with this section and the California Mechanical Code. The activation of any detector required by this 
section shall initiate a visible and audible supervisory signal at a constantly attended location. Duct smoke detectors 
complying with Section 907 .3.1 shall be located as follows: 

1. In the main return air and exhaust air plenum of each air-conditioning system having a capacity greater than 2,000 
cubic feet per miriute (cfm) (0.94 m3/s). Such detectors shall be located in a serviceable area downstream of the last 
duct inlet. 
2. At each connection to a vertical duct or riser serving two or more stories from a return air duct or plenum of an air
conditioning system. In Group R-1 and R-2 occupancies, a smoke detector is allowed to be used in each return air 
riser carrying not more than 5,000 cfm (2.4 m3/s) and serving not more than 1 O air-inlet openings. 

907.2.13.2 Fire department communication system. Where a wired communication system is approved in lieu of 
an emergency responder radio coverage system in accordance with Section 510 of the fRtematfona!Califomia Fire 
Code, the wired fire department communication system shall be designed and installed in accordance with NFPA 72 
and shall operate between a fire command center complying with Section 911, elevators, elevator lobbies, 
emergency and standby power rooms, fire pump rooms, areas of refuge and inside interior exit stairways. The fire 
department communication device shall be provided at each floor level within the interior exit stairway. 

907.2.15 High-piled combustible storage areas. An automatic smoke detection system shall be installed 
throughout high-piled combustible storage areas where required by Section 3206-5 of the fntematfona!California Fife 
Code. 

907.2.16 Aerosol storage uses. Aerosol storage rooms and general-purpose warehouses containing aerosols shall 
be provided with an approved manual fire alarm system where required by the Jntemationa!Ca/ifomia Fire Code. 

907.2.24 Motion picture and television production studio sound stages and approved production facilities. 

907.2.24.1 Sound stages-so/id-ceiling sets and platforms. Where required by Chapter 48 of the California Fire 
Code, all interior solid-ceiling sets over 600 square feet (55. 7m2) in area, and platforms (when provided) over 600 
square feet (55.7 m2) in area and which exceed 3 feet (914 mm) in height shall be protected by an approved heat 
detector system. Heat detectors shall be spaced 30 feet (9144 mm) on center or as required by the manufacturer's 
installation instructions. The fire alarm system shall be connected to an approved supervising station in accordance 
with Section 907.6.5 or a local alarm which will give an audible signal at a constantly attended location. 

907.2.24.2 Production locations-so/id-ceiling sets and platforms. Where required by Chapter 48 of the 
California Fire Code in buildings with existing fire protection systems and where production intends to construct sofid· 
ceiling sets over 600 square feet (55. 7 m2) in area, and platforms over 600 square feet (55. 7 m2) in area and which 
exceed 3 feet (914 mm) in height shall be protected by an approved heat detector system. Heat detectors shall be 
spaced 30 feet (9144 mm) on center or as required by the manufacturer's installation instructions. The fire alarm 
system shall be connected to an approved supervising station in accordance with Section 907.6.5 or a local alarm 
which will give an audible signal at a constantly attended location. 

907.2.24.3 Fire alarm control units. Fire alarm control units shall be California State Fire Marshal listed and shall be 
utilized in accordance with their listing. Control units are permitted to be temporarily supported by sets, platforms or 
pedestals. 

907.2.24.4 Heat detectors. 

907.2.24.4.1 Heat detection required by this section shall be defined as a portable system as it is intended to. be 
reinstalled when platforms or sets are changed. 

907.2.24.4.2 Heat detectors shall be secured to standard outlet boxes and are allowed to be temporarily supported by 
sets, platforms or pedestals. · 
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907.2.24.4.3 Heat detectors shall be provided for solid-ceiling sets and platforms where required by Sections 4805.3 
and 4811. 14. . 

907.2.25 Group C occupancies (organized camps). 

907.2.25.1 General. Every building and structure used or intended for sleeping purposes shall be provided with an 
automatic smoke-detection system. 

Exceptions: 
1. Buildings and structures in existence and in operation prior to January 1, 1985. 
2. Tents, tent structures and buildings and structures that do not exceed 25 ft (7620 mm) in any lateral dimensions 
and where such building or structure is not more than one story. 

907.2.25.2 Camp fire alarm. Every organized camp shall provide and maintain audible appliances, or devices 
suitable for sounding a fire alarm. Such audible appliances or devices may be of any type acceptable to the enforcing 
agency provided they are distinctive in tone from all other signaling devices or systems and shall /;Je audible 
throughout the camp premises. When an automatic fire alarm system is provided, as required by Section 
44()..6.6450.6.6 otthe California Building Code, all audible appliances required by this section shall be of the same 
type as that used In the automatic system. 

907.2.26.1 General. Every fixed guideway transit station shall be provided with an approved emergency voice/alarm 
communication system in accordance with NFPA 72. The emergency voice/a/arm communication system, designed 
and installed so that damage to any one speaker will not render any paging zone of the system inoperative. 

Exception: Open staUons 

907.2.26.2 System components. Each station fire alarm system shall consist of: 

1. Fire alarm control unit at a location as permitted by the enforcing agency. 
2. An alarm annunciator(s). The annunciator(s) shall be located at a point acceptable to the enforcing agency. The 
annunciator(s) shall indicate the type of device and general location of alarm. All alarm, supervisory and trouble 
signals shall be transmitted to the local annunciator(s) and the operations control center. 
3. Manual fire alarm boxes shall be provided throughout passenger platforms and stations. 

Exception: Two-way emergency communication reporting devices (emergency telephones) are allowed to be used in 
lieu of manual fire alarm boxes as permitted by the enforcing agency. Such devices shall provide two-way 
communication between the operations control center and each device. Such devices shall be located as required for 
manual fire alarm boxes, and shall be distinctly identified by signs, coloring or other means acceptable to the 
enforcing agency. 

4. Automatic smoke detectors in all ancillary spaces. 

Exceptions: 
1. Ancillary spaces protected by an approved fixed automatic extinguishing system; or 
2. Ancillary spaces protected by quiCktesponse sprinklers. 
5. AutomaUc control of exiting components. 

907.2.26.3 Emergency voice/alarm communication system. Each station shall be provided with a an emergency 
voice/a/arm communication system capable of transmitting voice , recorded or electronically generated textual 
messages to all areas of the statiof!. The system(s) shall be configured such that the messages can be initiated from 
either the Emergency Management Panel (EMP) or the operations control center. 

907.2.26.4 Emergency telephones. A dedicated two-way emergency communication phone system designed and 
installed in accordance with NFPA 72 shall be provided in all.underground staUons to facilitate direct communicaUons 
for emergency response between remote locations and the EMP. 

907.2.26.4.1 Remote emergency phones shall be located at ends of station platforms, each hose outlet connecUon 
and station valve rooms. 

Fina! Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

173 of 244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

907.2.26.4.2 Provisions shal/ be made in the design of this two-way emergency communication phone system for 
extensions of the system to the next passenger station or guideway portal. 

907.2.27 Winery caves. An approved manual fire alarm system conforming to the provisions of Section 907.2 shal/ 
be provided in all Type 3 winery caves. 

907.2.28 Group L. A manual fire alarm system shal/ be instal/ed throughout buildings containing Group L 
occupancies. When Group L occupancies are located in mixed use buildings, at least one manual fire alarm shall be 
located in the Group L occupancy. 

907.2.28.1 Group L occupancies located above the 10th story. Manual fire alann boxes shall be required on each 
side of the 2-hour fire-smoke barrier and at each exit above the 1 Oth story. · 

907.2.29 Public school state funded construction projects for kindergarten through 12th grade - automatic 
fire alarm system requirements. 

907.2.29.1 New public school campus. An automatic fire afarm system shall be provided in all occupancies that 
activates the occupant notification system signal utilizing an emergency voice/afann communication system meeting 
the requirements of Section 907.5.2.2 and installed in accordance with Section 907.6. The provisions of this section 
shall apply to any public schoof project consisting of one or more buildings on a new schoof campus and receiving 
state funds pursuant to Leroy F. Greene School Facilities Act of 1998, California Education Code sections 17070.10 
through 17079. For purposes of this section,· new campus refers to a school si~e, where an application for 
construction of original buildings was made to DSA on or after July 1, 2002. 

Exceptions: 
1. A relocatable building that is sited with the intent that it be at the site for less than three years and is sited upon a 
temporary foundation in a manner that is designed to permit easy removal. Also see CCR, Titfe 24, Part 1, California 
Administrative Code, Section 4-314 for definition of relocatable building. 
2. Detached buildings designed and used for non-instructional purposes that meet the applicable requirements for 
that occupancy. Buildings would include, but not be limited. to: 

Concession Stand 
Press Box 
Restroom Facilities 
Shade Structure 
Snack Bar 
Storage Building 
Ticket Booth 

3. Emergency voice/alarm communication systems meeting the requirements of Section 907.5.2.2 and installed in 
accordance with Section 907.6 shall not be required in Group E occupancies with occupant loads of 100 or less, 
provided that activation of the manual fire alarm system initiates an approved occupant notification signal in 
accordance with Section 907.5. 

907.2.29.2 New building on an existing public school campus. An automatic fire alarm system shall be provided 
in all occupancies. The provisions of this section shall apply to any public school project construction of a new 
building on an existing campus and receiving state funds pursuant to Leroy F. Green, School Facifities Act of 1998, 
California Education Code sections 17070. 10 through 17079. For purposes of this section, an existing campus refers 
to a school site, where an application for construction of original buildings was made to DSA prior to July 1, 2002. 

Exceptions: 
1. A construction project that has an estimated total cost of Jess than $200, 000. 
2. A relocatable building that is sited with the intent that it be at the site for less than three years and is sited upon a 
temporary foundation in a manner that is designed to permit easy removal. See California Administrative Code, 
Section 4-314 for definition of relocatable building. 
3. Detached buildings designed and used for non-instructional purposes that meet the applicable requirements for 
that occupancy. Buildings would include, but not be limited to: 

Concession Stand 
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Press Box 
Restroom Facilities 
Shade Structure 
Snack Bar 
Storage Building 
Ticke~ Booth 

907.2.29.3 Alterations to existing buildings on an existing public school campus. An automatic fire alarm 
system shall be provided for all portions within the scope of an alteration project. The provisions of this section shall 
apply to any public school project on an existing campus and receiving state funds pursuant to Leroy F. Green, 
School Facilities Act of 1998, California Education Code sections 17070.10 through 17079. For purposes of this 
section, an existing campus refers to a school site. where an application for construction of original buildings was 
made to DSA prior to July 1, 2002. · 

Exceptions: 
1. A construction project that has an estimated total cost of less than $200, 000. 

·.;, 2. A relocatable building that is sited with the intent that it be at the site for less than three years and is sited upon a 
temporary foundation in a manner that is designed to permit easy removal. See California Administrative Code, 
Section 4-314 for definition of relocatable building. 

.. 3. Detached buildings designed and used for non-instructional purposes that meet the applicable requirements for 
that occupancy. Buildings would include, but not be limited to: 

Concession Stand 
Press Box 
Restroom Facilities 
Shade Structure 
Snack Bar 
Storage Building 
Ticket Booth 

907.2.29.4 Day-care, Group E or Group 1-4 located on a public school campus. An automatic fire alarm system 
shall be provided in all buildings used as or containing a Group E or Group 1-4 day-care. 

907.3 Fire safety functions. Automatic fire detectors utilized for the purpose of performing fire safety functions shall . 
be connected to the building's fire alarm control unit where a fire alarm system is ref:{~ireEl by Section Q07.2installed. 
Detectors shall, upon actuation, perform the intended function and activate the alarm notification appliances or 
activate a visible and audible supervisory signal at a constantly attended location. In buildings not equipped with a fire 
alarm system, the automatic fire detector shall be powered by normal electrical service and, upon actuation, perform 
the intended function. The detectors shall be located in accordance with NFPA 72. · 

907.3.1 Duct smoke detectors. Smoke detectors installed in ducts shall be listed for the air velocity, temperature 
and humidity present in the duct. Duct smoke detectors shall be connected to the building's fire alarm control unit 
when a fire alarm system is required by section 907.2. Activation of a duct smoke detector shall initiate a visible and 
audible supervisory signal at a constantly attended location and shall perform the intended fire safety function in 
accordance with this code and the lntemationalCa/ifomia Mechanical Code. In facilities that are required to be 
monitored by a supervising station, duct smoke detectors shall report only as a supervisory signal and not as a fire 
alarm. They shall not be used as a substitute for required open area detection. 

Exceptions: 
1. The supervisory signal a~ a constantly attended location is not required where duct smoke detectors activate the 
building's alarm notification appliances. 
2. In occupancies not required to be equipped with a fire alarm system, actuation of a smoke detector shall activate a 
visible and an audible signal in an approved location. Smoke detector trouble conditions shall activate a visible or 
audible signal in an approved location and shall be identified as air duct detector trouble. 

907.3.2 Delayed egress locks. Where delayed egress locks or devices are installed on means of egress doors in 
accordance with Section 1010.1.9. 7, an automatic smoke or heat detection system shall be installed as required by 
that section and Section 1010.1.9.7. 
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907.3.2.1 In other than Groups I, R-2. 1 and R-4 occupancies for single-story building, smoke detectors shall be 
installed at ceilings throughout all occupied areas and mechanical/electrical spaces. For multiple-story buildings, 
smoke detectors slwll be installed throughout all occupied areas and mechanical/electrical spaces for the story where 
delayed egress devices are installed. Additional detectors are required on adjacent stories where occupants of those 
stories utilize the same means of egress. 

Exception: Refer to Section 907.3.2.4 for Group A courthouse occupancies. 

907.3.2.2 For Group I and R-2.1 occupancies. Smoke detectors shall be installed at ceilings throughout all 
occupied areas and mechanical/electrical spaces of smoke-compartments where delayed egress devices are 
installed. Additional detectors are required in adjacent smoke-compartments where occupants of those compartments 
utilize the same means of egress. 

907.3.2.3 For Group R-4. Occupancies licensed as residential care facilities for the elderly, and housing clients with 
Alzheimer's disease or dementia residential facilities, smoke detectors shall be installed at ceilings throughout all 
occupiable rooms and areas and mechanical/ electrical rooms and spaces. 

907.3.2.4 For Group A Courthouse occupancies. Approved automatic smoke detection system shall be installed at 
ceilings in all occupied conidors and mechanical/electrical spaces of smoke-compartments where delayed egress 
devices are installed. 

907 .3.3 Elevator emergency operation. Automatic fire detectors installed for elevator emergency operation shall be 
installed in accordance with the provisions of ASME /\17.1 California Code of Regulations, Title 8, Division 1, Chapter 
4, Subchapter 6, Elevator Safety Orders and NFPA 72. 

907.4.2.1 Location. Manual fire alarm boxes shall be located not more than 5 feet (1524 mm) from the entrance to 
each exit. In buildings not protected by an automatic sprinkler system in accordance with Section 903.3.1.1 or 
903.3.1.2, additional manual fire alarm boxes shall be located so that the exit access travel distance to the nearest 
box does not exceed 200 feet (60 960 mm). 

Exception: When individual dwelling units are served by a single exit stairway, additional boxes at other than the 
ground floor may be omitted. 

907.4.2.7 Operation. Manual fire alarm boxes shall be operable with one hand including boxes with protective 
covers. 

!}07.5.2.1.3 Audible alarm signal. The audible signal shall be the standard fire alarm evacuation signal, ANSI 83.41 
Audible Emergency Evacuation Signal, ''three pulse temporal pattern," as described in NFPA 72. 

Exception: The use of the existing evacuation signaling scheme shall be permitted where approved by the enforcing 
agency. 

907.5.2.2 Emergency voice/alarm communication systems. Emergency voice/alarm communication systems 
required by this code shall be designed and installed in accordance with NFPA 72. The operation of any automatic 
fire detector, sprinkler waterfiow device or manual fire alarm box shall automatically sound an alert tone followed by 
voice instructions giving approved information and directions for a general or staged evacuation in accordance with 
the building's fire safety and evacuation plans required by Section 404 of the !RtematioRa!California Fire Code. In 
high-rise buildings and Group 1-2 occupancies having occupied floors located more than 75 feet .above the lowest 
level of fire department vehicle access, the system shall operate on at least the alarming floor, the floor above and 
the floor below. Speakers shall be provided throughout the building by paging zones. At a minimum, paging zones 
shall be provided as follows: 

1. Elevator groups. 
2. Interior exit stairways. 
3. Each floor. 
4. Areas of refuge as defined in Chapter 2. 
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Exception: In Group +4--aAd 1-2, 1-2. 1 and R-2.1 occupancies, the alarm shall sound in a constantly attended area 
and a general occupant notification shall be broadcast over the overhead page. 

907.5.2.3.1 Public use areas and common use areas. Visible alarm notification appliances shall be provide.d in 
public use areas and common use areas, including but not limited to: 

41. Band rooms 
.:f-:1.2,. Classrooms 
-2~. Conidors 
-8,1.. Gymnasiums 
-9.Q. Lobbies 
40§.. Meeting rooms .ez. Multipurpose rooms 
~fl. Music practice rooms 
+Jt. Occupational shops 
.fJ10. Occupied rooms where ambient noise impairs hearing of the fire alarm 
11. Sanitary facilities including restrooms, bathrooms and shower rooms 

'..Exception: Where employee work areas have audible alarm coverage, the notification appliance circuits serving the 
:::- employee work areas shall be initially designed with not less than 20- percent spare capacity to account for the 

potential of adding visible notification appliances in the future to accommodate hearing-impaired employee(s). 

907.5.2.3.2 Groups 11 and R-1 and R-2.1. Group -14-aRe! R-1 and R-2.1 dwelling units or sleeping units in 
accordance with Table 907.5.2.3.2 shall be provided with a visible alarm notification appliance, activated by both the 
in-room smoke alarm and the building fire alarm system. 

NUMBER OF 
SLEEPING 
UNITS 

6to25 

26 to 50 

51to75 

76 to 100 

101to150 

151to200 

201to300 

301 to400 

401to500 

501to1 000 

1,001 and over 
[SFMJ Also see Chapter 118. 

TABLE 907.5.2.3.2 
VISIBLE ALARMS 

SLEEPING 
ACCOMMODATIONS WITH 
VISIBLE ALARMS 

2 

4 

7 

9 

12 

14 

17 

20 

22 

5% of total 
50 plus 3 for each 100 over 
1,000 

907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a fire alarm system, all dwelling 
units and sleeping units shall be provided with the capa.bility to support visible alarm notification appliances in 
accordance with Chapter 10 of ICC A117.1NFPA 72. Such capability shall be permitted to include the potential for 
future interconnection of the building fire alarm system with the unit smoke alarms, replacement of audible appliances 
with combination audible/visible appliances, or future extension of the existing wiring from the unit smoke alarm 
locations to required locations for visible appliances. 
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907.6.2.3:5907.5.2.3.4 Groups R-2.1, R-3.1 an_d R-4. Protective social care facilities which house persons who are 
hearing impaired, shall be provided with notification appliances for the hearing impaired installed in accordance with 
NFPA 72 and which shall activated upon initiation of the fire alarm system or the smoke alarms. 

907.5.2.4 Group E Schools. One audible alarm notification appliance shall be mounted on the exterior of a building 
to alert occupants at each playground area. 

907.5.2.5 Groups 1-2 and 1-2.1. Audible appliances shall be used in nonpatient areas. Visible appliances are allowed 
to be used in lieu of audible appliances in patient occupied areas. Audible appliances located in patient areas shall be 
only chimes or similar sounding appliances for alerting staff. 

In occupancies housing nonambulatory persons where restraint is practiced, staff and attendants shall be provided 
and housed or located in such a manner that such supervisory personnel will also be alerted upon activation ofthe 
fire alarm system or any detector required by this section. 

907.6.1 Wiring. Wiring shall comply with the requirements of NFPA 70Califomia Electrical Code and NFPA 72. 
Wireless protection systems utilizing radio-frequency transmitting devices shall comply with the special requirements 
for supervision of low-power wireless systems in NFPA 72. 

907.6.1.1 High-rise Buildings. Wiring for fire alarm signaling line circuits, initiating circuits, and notification circuits in 
high-rise buildings shall be in accordance with the following: 

1. Class A in accordance with NFPA 72. 

Exception: Initiating circuits which serve only a single initiating device. 

2. Enclosed in continuous metallic raceways in accordance with the California Electrical Code. 

Exception: Metallic cable (MC) shall be permitted for fire alarm notification circuits where continuous metallic 
raceways are not required for survivability. 

907 .6.4 Zones. Fire alarm systems shall be divided into zones where required by this section. For the purposes of 
annunciation and notification, zoning shall be in accordance with the following: 

1. Where the fire-protective signaling system serves more than one building, each building shall be considered as a 
separate zone. 
2. Each floor of a building shall be considered as a separate zone. 
3. Each section of floor of a building that is separated by fire walls or by horizontal exits shall be considered as a 
separate zone. 
4. Each floor shall be zoned separately and a zone shall not exceed 22,500 square feet (2090 m2). The length of any 
zone shall not exceed 300 feet (91 440 mm) in any direction. 

Exception: Automatic sprinkler system zones shall not exceed the area permitted by NFPA 13. 

5. For Group 1-3 occupancies each cell complex shall be considered a separate zone. 
6. For Group H and L occupancies above the 1oth story, each side of the 2-hour fire-smoke barrier shall be 
considered a separate zone. 
7. Annunciation shall be further divided into zones where deemed necessary by the enforcing agency. 

907.6.3.1907.6.4.1 Annunciation. Alarm, supervisory and trouble signals shal/ be annunciated in the main control 
unit by means of an audible signal and a visual display in accordance with NFPA 72. Identification of the type of 
alarm· and supervisory initiating devices, such as manual, automatic, sprinkler waterflow, sprinkler valve supervisory, 
fire-pump supervisory, etc., shall be separately indicated. 

Exception: Group R-3 occupancies. 

907.6.4.1907.6.4.1.1 Zoning indisator Annunciator panel. A Zoning indioator annunciator panel complying with 
Section 907.6.3.1907.6.4.1 and the associated controls shall be provided in an approved remote location where 
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deemed necessary by the enforcing agency. The visual zone indication shall lock in until the system is reset and shall , 
not be canceled by the operation of an audible alarm-silencing switch. 

907.6.4.2 High-rise buildings. In high-rise buildings and Group 1-2 occupancies having occupied floors located more 
than 75 feet above the lowest level of fire department vehicle access, a separate zone by floor shall be provided for 
each of the following types of alarm-initiating devices where provided: 

1. Smoke detectors 
2. Sprinkler waterflow devices 
3. Manual fire alarm boxes 
4. Other approved types of automatic fire detection devices or suppression systems 

907.6.3.3907.6.4.3 High-Rise Buildings Zoning Annunciator Panel - In high-rise buildings, a zoning annunciator 
panel shall be provided in the Fire Command Center. This panel shall not be combined with the Firefighter Smoke 
Control Panel unless approved. Panel shall be in matrix format or an approved equivalent configuration. All indicators 
shall be based upon positive confirmation. The panel shall include the following features at a minimum: 

1. Fire alarm initiating devices with individual annunciation per floor for manual fire alarm boxes, area smoke 
detectors, elevator lobby smoke detectors, duct smoke detectors, heat detectors, auxiliary alarms, ·and sprinkler 

< waterflow. (Red LED) 
2. Sprinkler and standpipe system control valves per floor- supervisory. (Yellow LED) 
3. Common fire alarm system trouble. (Yellow LED) 
4. Annunciation Panel Power· On. (Green LED) 
5. Lamp test. (Push Button) 

907.6.3.4907.6.4.4 Notification zoning. Upon activation of initiating devices where occupant notification is required 
for evacuation, all notification zones shall operate simultaneously throughout the building. 

Exceptions: 
1. High-rise buildings as permitted in Section 907.2.13, 
2. Hospitals and convalescent facilities with staff alerting notification appliances or emergency voice/alarm 
communication, zoning shall be in accordance with the approved fire plan. 
3. Detention facilities. 
4. Upon approval by the fire code official in buildings which are sprinklered throughout, specific notification zoning 
shall be permitted where the notification zones a.re separated by a minimum of a 2-hour fire bamer and 2-hour fire
resistive floor assembly. The system shall have the capability to activate all other notification zones by automatic and 
manual means. 
5. Upon approval by the fire code official in buildings which are sprinklered throughout, specific notification zoning 
shall be permitted where the activated initiating device or fire extinguishing system is separated from any nonactive 
notification zones by a minimum of 300 ft horizontal distance. The system shall have the capability to activate all 
other notification zones by automatic and manual means. · 
6. Where a Group Hor L occupancy is located above the 10th story, each side of the 2-hour fire-smoke barrier shall 
be considered a separate zone. 

907 .6.6 Monitoring. Fire alarm systems required by this chapter or by the lntematiORalCalifomia Fire Code shall be 
monitored by an approved supervising station in accordance with NFPA 72 and this section. 

Exception: Monitoring by a supervising station is not required for: 

1. Single- and multiple-station smoke alarms required by Section 907.2.11. 
2. Smoke detectors in Group 1-3 occupancies shall be monitored in accordance with Section 907.2.6.3. 
3. Automatic sprinkler systems in one- and two-family dwellings. 

907.6.6.2 Termination of monitoring service. Termination of fire alarm monitoring services shall be in accordance 
with Section 901.9 of the IRtematieRalCalifomia Fire Code. 

907.6.5.3907.6.6.3 Group E schools. Fire alarm systems shall transmit the alarm, supervisory and trouble signals to 
an approved supervising station in accordance with NFPA 72. The supervising station shall be listed as either UUFX 
(Central Station) or UUJS (remote & propri~tary) by the Underwriters Laboratory Inc. (UL) or other approved listing 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

179 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

and testing laboratoty or shall comply with the requirements of standard, FM 3011. 

907.8 Inspection, testing and maintenance. The maintenance and testing schedules and procedures for fire alarm 
and fire detection systems shall be in accordance with Section 907.8 of the lntemationa!Califomia Fire Code. 

' 908.6 Refrigerant detector. Machinery rooms shall contain a refrigerant detector with an audible and visual alarm. 
The detector, or a sampling tube that draws air to the detector, shall be located in an area where refrigerant from a 
leak will concentrate. The alarm shall be actuated at a value not greater than the corresponding TLV-TWA values for 
the refrigerant classification shown in the !ntematiORa!Califomia Mechanical Code. Detectors and alarms shall be 
placed in approved locations. 

908.7 Carbon dioxide (C02) systems. Emergency alarm systems in accordance with Section 5307.5.2 of the 
lntemationa/Califomia Fire Code shall be provided where required for compliance with Section 5307.5 of the 
lntemationafCalifomia Fire Code. 

909.1 Scope and purpose. This section applies to .mechanical or passive smoke control systems where they are 
required by other provisions of this code. The purpose of this section is to establish minimum requirements for the 
design, installation and acceptance testing of smoke control systems that are intended to provide a tenable 
environment for the evacuation or relocation of occupants. These provisions are not intended for the preservation of 
contents, the timely restoration of operations or for assistance in fire suppression or overl}aul activities. Smoke 
control systems regulated by this section serve a different purpose than the smoke- and heat-venting provisions 
found in Section 910. Mechanical smoke control systems shall not be considered exhaust systems under Chapter 5 
of the fntemationafCalifomia Mechanical Code. 

909.10.2 Ducts. Duct materials and joints shall be capable of withstanding the probable temperatures and pressures 
to which they are exposed as determined in accordance with Section 909.10.1. Ducts shall be constructed and 
supported in accordance with the !ntematiORa!Califomia Mechanical Code. Ducts shall be leak tested to 1.5 times the 
maximum design pressure in accordance with nationally accepted practices. Measured leakage shall not exceed 5 
percent of design flow. Results of such testing shall be a part of the documentation procedure. Ducts shall be 
supported directly from fire-resistance-rated structural elements of the building by substantial, noncombustible 
supports. 

Exception: Flexible connections, for the purpose of vibration isolation, complying with the lntematlonaJCalifomia 
Mechanical Code and that are constructed of approved fire-resistance-rated materials .. 

[Editorial Note: Relocate existing amendments from Section 909.12 to 909.12.1 due to section split.} 
909.12 Detection and control systems. Fire detection systems providing control input or output signals to 
mechanical smoke control systems or elements thereof shall comply with the requirements of Section 907. Such 
systems shall be equipped with a control unit complying with UL 864 and listed as smoke control equipment. 

The statt:Js of dampers shaU be deteFmined IJSing lJmit or proximff;' switehes jnstalled at t/:le damper or ineorporated 
inte tf:le damper ac;Wator. ~.41ere ml:J!tiple dampe.r:s are grouped togetf:ler in an assembly reqt:J.'Rng one or more 
aewaters, eaef:I damper sha!! be fndependeRfly eontrolled by a separate aewater and provided wit/:! an mdi11idi:Jal J.im.lt 
or proximity swjfGf:I, er tf:le dampers sf:la!! be !fR.'wd tegether b;• a reliabJe and durable meef:lanieal or otf:lerl/fse 
peffflanent means into ORe or more g.'Vt:Jps, wJl:/:I eaef:I g."et:Jp provided vlit/:I a eommon limit or proximity sv,iifG/:I. · 

The stat1:1s of fans sf:la# be deteFmlned by sensing tf:le air flow downstream of t/:le fans 1:1sing presst:JffJ differentiaJ 
swifuhes ortransmitfeFS, or by otf:lermeans ofpositfve preofofairflow where approved /J;' the enfereing at:Jtf:lority. 

909.12.1 Verification. Control systems for mechanical smoke control systems shall include provisions for verification. 
Verification shall include positive confirmation of actuation, testing, manual override and the presence of power 
downstream of all disconnects. A preprogrammed weekly test sequence, report abnormal conditions audibly, visually 
and by printed report. The preprogrammed weekly test shall operate all devices, equipment and components used for 
smoke control. 

The status of dampers shall be determined using limit or proximity switches installed at the damper or incomorated 
into the damper actuator. Where multiple dampers are grouped together in an assembly requiring one or more 
actuators. each damper shall be independently controlled by a separate actuator and provided with an individual limit 
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or proximitv switch. or the dampers shall be linked together by a reliable and durable mechanical or othe!Wise 
permanent means into one or more groups, with each group provided with a common limit or proximitv switch. 

The status of fans shall be determined by sensing the air flow downstream of the fans using pressure differential 
switches or transmitters. or by other means of positive proof of air flow where approved by the enforcing authority. 

Exception: Where verification of individual components tested through the preprogrammed weekly testing sequence 
will interfere with, and produce unwanted effects to, normal building operation, such individual components are 
permitted to be bypassed from the preprogrammed weekly testing, where approved by the building official and in 
accordance with both of the following: 
1. Where the operation of components is bypassed · from the preprogrammed weekly test, presence of power 
downstream of all disconnects shall be verified weekly by a listed control unit. 
2. Testing of all components bypassed from the preprogrammed weekly test shall be in accordance with Section 
909.20.6 of the IRtemationa!Califomia Fire Code. 

909.12.2 Wiring. In addition to meeting requirements of NF'PA 70Califomia California Electrical Code, all wiring, 
, regardless of voltage, shall be fully enclosed within continuous raceways. 

~· ' 

~1.·909.13.1 Materials. Control-air tubing shall be harddrawn copper, Type L, ACR in accordance with ASTM B 42, 
, ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and ASTM B 280. Fittings shall be wrought copper or brass, 
solder type in accordance with ASME B 16.18 or ASME B 16.22. Changes in direction shall be made with appropriate 

"tool bends. Brass compression-type fittings shall be used at final connection to devices; other joints shall be brazed 
using a BCuP-5 brazing alloy with solidus above 1, 100°F (593°C) and liquids below 1,500°F (816°C). Brazing flux 
shall be used. on copper-to-brass joints only. 

Exception: Nonmetallic tubing used within control panels and at the final connection to devices provided all of the 
following conditions are met: 
1. Tubing shall comply with the requirements of Section 602.2.1.3 of the f.RtematioRa.'Califomia Mechanical Code. 
2. Tubing and connected devices shall be completely enclosed within a galvanized or paintgrade 
steel enclosure having a minimum thickness of 0.0296 inch (0.7534 mm) (No.22 gage). Entry to the enclosure shall 
be by copper tubing with a protective grommet of neoprene or teflon or by suitable brass compression to male barbed 
adapter. 
3. Tubing shall be identified by appropriately documented coding. 
4. Tubing shall be neatly tied and supported within the enclosure. Tubing bridging cabinets and doors or moveable 
devices shall be of sufficient length to avoid tension and excessive stress. Tubing shall be protected against abrasion. 
Tubing serving devices on doors shall be fastened along hinges. 

909.16 Fire fighter's smoke control panel. A fire fighter's smoke control panel for fire department emergency 
response purposes only shall be provided and shall include manual control or override of automatic control for 
mechanical smoke control systems. The panel shall be located in a fire command center complying with Section 911 
in high-rise buildings, Group 1-2 occupancies having occupied floors located more than 75 feet above the lowest level 
of fire department vehicle access or buildings with smoke-protected assembly seating. In all other buildings, the fire 
fighter's smoke control panel shall be installed in an ·approved location adjacent to the fire alarm control panel. The 
fire fighter's smoke control panel shall comply with Sections 909.16.1 through 909.16.3. 

909.16.1 Smoke control systems. Fans within the building shall be shown on the fire-fighter's control panel. A clear 
indication of the direction of airflow and the relationship of components shall be displayed. Status indicators shall be 
provided for all smoke control equipment, annunciated by fan and zone, and by approved pilot-lamp-type indicators 
as follows: 

1. Fans, dampers and other operating equipment in their normal status-WHITE. 
2. Fans, dampers and other operating equipment in their off or closed status-RED. 
3. Fan~. dampers and other operating equipment in their on or open status-GREEN. 
4. Fans, dampers and .other operating equipment in a fault status-YELLOW/AMBER. 

909.16.3 Control action and priorities. The fire fighter's control panel actions shall be as follows: 

1. ON-OFF and OPEN-CLOSE control actions shall have the highest priority of any control point within the building. 
Once issued from the fire fighter's control p<1nel, automatic or manual control from any other control point within the 
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building shall not contradict the control action. Where automatic means are provided to interrupt normal, 
nonemergency equipment operation or.produce· a specific result to safeguard the building or equipment including, but 
not limited to, duct freezestats, duct smoke detectors, high-temperature cutouts, temperature-actuated linkage and 
similar devices, such means shall be capable of being overridden by the fire fighter's control panel. The last control 
action as indicated by each fire fighter's control panel switch position shall prevail. Control actions shall not require 
the smoke control system to assume more than one configuration at any one time. 

Exception: Power disconnects required by NFPA 70Califomia Electrical Code. 

2. Only the AUTO position of each three-position fire fighter's control panel switch shall allow automatic or manual 
control action from other control points within the building. The AUTO position shall be the NORMAL, nonemergency, 
building control position. Where a fire-fighter's control panel is in the AUTO position, the actual status of the device 
(on, off, open, closed} shall continue to be indicated by the status indicator described in Section 909.16.1. Where 
directed by an automatic signal to assume an emergency condition, the NORMAL position shall become the 
emergency condition for that device or group of devices within the zone. Control actions shall not require the smoke 
control system to assume more than one configuration at any one time. 

909.18.9 Identification and documentation. Charts, drawings and other documents identifying and locating each 
component of the smoke control system, and describing it.s proper function and maintenance requirements, shall be 
maintained on file at the building as an attachment to the report required by Section 909.18.8.3. Devices shall have 
an approved identifying tag or mark on them consistent with the other required documentation and shall be dated 
indicating the last time they were successfully tested and by whom. 

An approved operations manual describing the complete operations of the smoke control system and functioning of 
the firefighters smoke control panel shall be maintained at the fire command center. 

909.20 Smokeproof enclosures. Where required by Section 1023.11, a smokeproof enclosure shall be constructed 
in accordance with this section. A smokeproof enclosure shall consist of an interior exit stairway or ramp that is 
enclosed in accordance with the appliqation provisions of Section 1023 and an open exterior balcony or ventilated 
vestibule meeting the requirements of this section. Where access to the roof is required by the !ntemationa!Califomia 
Fire Code, such access shall be from the srnokeproof enclosure where a smokeproof enclosure is required. 

909.20.1 Access. Access to the stairway or ramp shall be by way of a vestibule or an open exterior balcony. The 
minimum dimension of the vestibule shall be not less than the required width of the corridor leading to the vestibule 
as calculated in accordance with Section 1005.1, but shall not have a width of less than 44 inches (1118 mm) and 
shall not have a length of less than 72 inches (1829 mm)in the direction of egress travel. 

909.20.2.2 Vestibule doors. Where access to the stairway is by way of a vestibule, the door assembly frorri the 
building into the vestibule shall be a 90-minute fire door assembly complying with Section +1-e:4:4716.5.5. The door 
assembly from the vestibule to the stairway shall have not less than a 20-minute fire protection rating and shall 
comply with the requirements for a smoke door assembly in accordance with Section ~716.5.3. The door shall 
be installed in accordance with NFPA-105. 

909.20.2.3 Standpipes. Where access to the stairway is by way of a vestibule, Fire department standpipe 
connections and valves serving the floor shall be within the vestibule unless otherwise approved by the fire code 
official. Standpipe connections in vestibules shall be located in such a manner so as not to obstruct egress where 
hose lines are connected and charged. 

909.20.2.4 Pressure differences. The minimum pressure differences within the vestibule with the doors closed shall 
be 0.05-inch water gage (12.44 Pa) positive pressure relative to the fire floor and 0.05-inch water gage (12.44 Pa) 
negative pressure relative to the exit enclosure. No pressure difference is required relative to a nonfire floor. 

909.20.2.5 Relief vent. A relief vent capable of discharging a minimum of 2,500 cubic feet per minute (1180 Us) of 
air at the design pressure difference shall be located in the upper portion of such pressurized exit enclosures. 

Exception: When approved by the enforcing agency, other engineered design methods capable of discharging a 
minimum of 2, 500 cubic feet per minute (1180 Us) of air at the design pressure difference shall be permitted. 
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909.20.3 Natural ventilation alternative. The provisions of Sections 909.20.3.1 ~ and 909.20.a.a909.20.3.2 
shall apply to ventilation of smokeproof enclosures by natural means. 

909.20.3.1 Balcony doors. Where access to the stairway or ramp is by way of an open exterior balcony, the door 
assembly into the enclosure shall be a fire door assembly in accordance with Section 716.5. · 

909.20.3.2 'lestibblle doors. Where access to the stahway is by way of a vestibule, the door assembly into the 
•1estibllle shall be a fire door complying with Section 716.a. The door assembly from the 'lestibule to the stairway shall 
have not less than a 20 minute fire protection rating complying with·Section 715.§. 

909.20.3.3909.20.3.2 Vestibule ventilation. Where access to the stairway is by way of a vestibule, Eeach vestibule 
shall have a minimum net area of 16 square feet (1.5 m2) of opening in a wall facing an outer court, yard or public 
way that is not less than 20 feet {6096 mm) in width. 

909.20.4 Mechanical ventilationpressurization alternative. The provisions of Sections 909.20.4.1 through 
909.20.4.4909.20.4.3 shall apply to ventilation of smokeproof to pressurization enclosures by mechanical means. 

909.20.4.1 Pressure differences. The pressurization system shall be designed so that the minimum pressure 
differences provided within the vestibule with the doors closed shall be 0.05-inch water gage (12.44 Pa) positive 
pressure relative to the fire floor and 0.05-inch water gage (12.44 Pa) negative pressure relative to the exit enclosure. 
No pressure difference is required relative to a nonfire floor. 

909.20.4.1 Vestibule doors. The door assembly from the building into the vestibule shall be a fire door assembly 
complying with Section 71@.a.a. The door assembly from the vestibule to the stair:way or ramp shall not ha'le less 
than a 20 minute fire protection rating and shall meet the requirements for a smoke door assembly in accoFdance 
_with Section 71@.a.a. The door shall be installed In accoFdanoe with NFPA 10§. · 

909.20.4.2 Vestibule \lentilation. The vestibule shall be sllpplied with not less than one air change per minute and 
the exhallst shall be not less than 1 §0 percent of supply. Sllpply air shall enter and exhaust air shall discharge from 
the vestibule through separate, tightly 'constructed ducts used only for that purpose. Sllpply air shall enter the 
vestibule within 5 inohes (1 §2 mm) of the floor le .. •el. The top of the exhaust register shall be located at the top of the 
smoke trap but not more than 5 inches (1 §2 mm) down from the top of tho trap, and shall be entirely within th.e smoke 
trap area. Doors in tho open position shall not obstruct duct openings. Qyct openings with controlling dampers are 
permitted where necessary to meet the design requirements, but dampers are not other.'lise required. 

909.20.4.2.1 Engineered ventilation system. 'A'here a specially engineered system is used, the system shall 
exhaust a quantity of air equal to not less than 90 air changes per hour from any \'estibule in the emergency 
oper:ation mode and shall be sized to handle three vestibYles simllltanoously. Smoke detectors shall be located at tho 
floor side entrance to each vestibllle and shall aoti'late the system for the affected \'estlbulo. Smoke Eletectors shall 
be installed in accordance with Section 907.a. 

909.20.4.3 Smoke trap. The vestibllle soiling shall be not less than 20 inches (§OB mm)" higher than the door opening 
into the vestibule to serve as a smoke and heat trap and to pro11ide an up.,.1ard moving air oolumn. The height shall 
not be decreased unless approved anEI jllstified t:iy design and test. 

909.20.4.4 Stain\<ay or ramp shaft air movement system. The stair.\'ay or ramp shaft shall be pro•.'idod with a 
Elampored relief opening and supplied with sufficient air to maintain a minimum positi'lo pressure of 0.10 inch of water 
(25 Pa) in the shaft relative to the vestibule 111ith all doors closed. 

909.20.§ Stairway and ramp pressurization alternative. VVhore the building is eqllipped throughout with an 
automatic sprinkler system in accoFdanco wUh Section 90a.a.1.1, tho vestibule is"not reqllired, provided each interior 
exit stair:way or ramp is pressurized to not less than 0.10 inch of 'Nater (2§ Pa) and not more than o.aa inchs of water 
(!!7 Pa) in the shaft relative to the building measllred with all interior exit stair:way and ramp doors olosed under 
maximum anticipated conditions of staok effect and 1Nind effect. 

909.20.6909.20.4.3 VentilatingPressurization equipment. The activation of ventilatingpressurization equipment 
required by the alternatives in Sections 909.20.4 and 909.20.a Section 909.20.4 shall be by smoke detectors 
installed at each floor level at an approved location at the entrance to the smokeproof enclosure and upon activation 
of the automatic controls required by Section 909.12.3909.12.4. When the closing device for the stair shaft and 
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vestibule doors is activated by smoke detection or power failure, the mechanical equipment shall activate and operate 
at the required performance levels. Smoke detectors shall be installed in accordance with Section 907.3. 

909.20.6.1909.20.4.3.1 VentilationPressurization systems. Smokeproof enclosure 'lentilationpressurization 
systems shall be independent of other building ventilation systems. The equipment, control wiring, power wiring and 
ductwork shall comply with one of the following: 

1. Equipment, control wiring, power wiring and ductwork shall be located exterior to the building and directly 
connected to th~ smokeproof enclosure or connected to the smokeproof enclosure by ductwork enclosed by not less 
than 2-hour fire barriers constructed in accordance with Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both. 
2. Equipment, control wiring, power wiring and ductwork shall be located within the smokeproof enclosure with intake 
or exhaust directly from and to the outside or through ductwork enclosed by not less than 2-hour fire barriers 
constructed in accordance with Section 707 or horizontal assemblies constructed in accordance with Section 711, or 
both. · 
3. Equipment, control wiring, power wiring and ductwork shall be located within the building if separated from the 
remainder of the building, including other mechanical equipment, by not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assemblies constructed in accordance with Section 711, or both. 

Exceptions: 
1. Control wiring and power wiring utilizing a 2-hour rated cable or cable system. 
2. Where encased with not less than 2 inches (51 mm) of concrete. 
3. Control wiring and power wiring protected by a listed electrical circuit protective system with a fire-resistance rating 
of not less than 2 hours. · 

909.20.6.2909.20.4.3.2 Standby power. Meohanioal vestibule Pressurization and stairway and ramp shaft ventilation 
systems and automatic fire detection systems shall be powered in accordance with Section 2702. 

909.20.6.3909.20.4.3.3 Acceptance and testing. Before the mechanical equipment is approved, the system shall be 
tested in the presence of the building official to confirm that the system is operating in compliance with these 
requirements. 

911.1 General. Where required by other sections of this code and in buildings classified as high-rise buildings by this 
code and Group 1-2 occupancies having occupied floors located more than 75 feet above the lowest level of fire 
deparlment vehicle access, a fire command center for fire department operations shall be provided and shall comply 
with Sections 911.1.1 through 911.1.6. · 

911.1.6 Required features. The fire command center shall comply with NFPA 72 and shall contain all of the following 
features: 

1. The emergency voice/alarm communication system control unit. 
2. The fire department communications system. 
3. Fire detection and alarm system annunoiatorFire a/ann system zoning annunciator panel required by Section 
907.6.3.3. 
4. Annunciator unit visually indicating the location of the elevators and whether they are operational. 
5. Status indicators and controls for air distribution systems. 
6. The fire fighter's control panel required by Section 909.16 for smoke control systems installed in the building. 
7. Controls for unlocking interior exit stahway doors simultaneously. 
8. Sprinkler valve and waterflow detector display panels. 
9. Emergency and standby power status indicators. 
10. A telephone for fire department use with controlled access to the public telephone system. 
11. Fire pump status indicators. 
12. Schematic building plans indicating the typical floor plan and detailing the building core, means of egress, fire 
protection systems, fire fighter air replenishment system, fire..:fighting equipment and fire department access and the 
location of fire walls, fire barriers, fire partitions, smoke barriers and smoke partitions. 
13. An approved Building Information Card that contains, but is not limited to, the following information: 
13 .1. General building information that includes: 
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property r.iame, address, the number of floc;>rs in the building above and below grade, use and occupancy 
classification (for mixed uses, identify the different types of occupancies on each floor), and the estimated building 
population during the day, night and weekend. 
13.2. Building emergency contact information that includes: a list of the building's emergency contacts including but 
not limited to building manager and building engineer and their respective work phone number, cell phone number, e
mail address. 
13.3. Bµilding construction information that includes: the type of building construction including but not limited to 
floors, walls, columns, and roof assembly. 
13.4. Exit access and exit stairway information that includes: number of exit access and exit stairways in the building, 
each exit access ·and exit stairway designation and floors served, location where each exit access and exit stairway 
discharges, interior exit stairways that are pressurized, exit stairways provided with emergency lighting, each exit 
stairway that allows reentry, exit stairways providing roof access; elevator information that includes: number of 
elevator banks, elevator bank designation, elevator car numbers and respective floors that they serve; location of 
elevator machine rooms, control rooms and control spaces; location of sky lobby, location of freight elevator banks. 
13.5. Building services and system information that includes: location of mechanical rooms, location of building 
management system, location and capacity of all fuel oil tanks, location of emergency generator, location of natural 
gas service. · 
'~13.6. Fire protection system information that includes: location of standpipes, location of fire pump room, location of 
fire department connections, floors protected by automatic sprinklers, location of different. types of automatic sprinkler 
systems installed including, but not limited to, dry, wet, and pre-action. 
13.7 Hazardous material information that includes: location of hazardous material, quantity of hazardous material. 
14. Work table. 
-15. Generator supervision devices, manual start and transfer features. 
16. Public address system, where specifically required by other sections of this code. 
17. Elevator fire recall switch in accordance with ASME A17.1 California Code of Regulations, Title 8, Division 1, 
Chapter 4, Subchapter 6, Elevator Safety Orders. 
18. Elevator emergency or standby power selector switch(es), where emergency or standby power is 
provided. 
19. A master switch for unlocking elevator lobby doors permitted by Section 1008.1.9.121010.1.9.10. 
[SFM] Fire command centers shall not be used for the housing of any boiler, heating· unit, generator, combustible 

storage, or similar hazardous equipment or storage . 

.fJ44.A..6911.1. 7 Ventilation. The Fire Command Center shall be provided with an independent ventilation or air
conditioning system. 

912.4 Access. Immediate access to fire department connections shall be maintained at all times and without 
obstruction by fences, bushes, trees, walls or any other fixed or moveable object. Access to fire department 
connections shall be approved by the fire chief. 

Exceptions: 
1. Fences, where provided with an access gate equipped with a sign complying with the legend requirements of 
Section -942-A912.5 and a means of emergency operation. The gate and the means of emergency operation shall be 
approved by the fire chief and maintained operational at all times. 
2. When acceptable to the fire authority having jurisdiction, fire department connections for Group 1-3 detenuon 
facilities may be located inside all security walls ot fences on the property. 

912.6 Back.flow protection. The potable water supply to automatic sprinkler and standpipe systems shall be 
protected against backflow as required by tho .'Rtema#ooal P!iifflbir:ig Gode Health and Safety Code Section 13114. 7. 

913.6 Fire pumps in high-rise Qui/dings. Engine-driven fire pumps and electric drive fire pumps supplied by 
generators shall both be provided with an on-premises fuel supply, sufficient for not less than 8-hour full:.clemand 
operation at 100% of the rated pump capacity in addition to all other required supply demands in accordance with 
Sections 9.6 and 11.4.2 of NFPA 20 and this Section. (Also see Section 604.2.14.1.1604.1.4.1 of the California Fire 
Code.) 

916.1 General. Emergency responder radio coverage shall be provided in all new buildings in accordance with 
Section 510 of the Jntematlona!Califomia Fire Code. 
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MEANS OF EGRESS 

1001.3 Maintenance. Means of egress shall be maintained in accordance with the J.ntemationalCa/ifomia Fire Code. 

1001.4 Fire safety and evacuation plans. Fire safety and evacuation plans shall be provided for all occupancies 
and buildings where required by the lntemationa.'Califomia Fire Code. Such fire safety and evacuation plans shall 
comply with the applicable provisions of Sections 401.2 and 404 of the Jntemationa!Ca/ifomia Fire Code. · 

1003.1 Applicability. The general requirements specified in Sections 1003 through 1015 shall apply to all three 
elements of the means of egress system, in addition to those specific requirements for the exit access, the exit and 
the exit discharge detailed elsewhere in this chapter. 

Exception: Exiting requirements for Fixed Guideway Transit Systems shall be as per Section 433.3443. 

1003.2 Ceiling height. The means of egress shall have a ceiling height of not less than 7 feet 6 inches (2286 mm). 

Exceptions: 
1. Sloped ceilings in accordance with Section 1208.2. 
2. Ceilings of dwelling units and sleeping units within residential occupancies in accordance with Section 1208.2. 
3. Allowable projections in accordance with Section 1003.3. 
4. Stair headroom in accordance with Section 1011.3 
5. Door height in accordance with Section 1010.1.1. 
6. Ramp headroom in accordance with Section 1012.5.2. 
7. The clear height of floor levels in vehicular and pedestrian traffic areas of public and private parking garages in 
accordance with Section 406.4.1. 
8. Areas above and below mezzanine floors in accordance with Section 505.2. 
9. In Group 1-2, 1-2. 1 and 1-3 occupancies, the means of egress shall have a ceiling height of not less than 8 feet 
(2439 mm). 

1003.3 Protruding objects. Protruding objects on circulation paths shall comply with the requirements of Sections 
1003.3.1through1003.3.4. 

Exception: In Group 1-2 and Group 1-2.1 occupancies, protruding objects shall not extend more than 12 inches (305 
mm) below thFJ minimum ceiling hejgflt required by Section 1003.2. 

1003.3.3.1 Horizontal projections for Group 1-2 and 1-2.1 occupancies. Structural elements, fixtures or 
furnishings shall not project horizontally from either side more than 1-112 inches (38 mm) into the required width of an 
exit access corridor serving any area caring for one or more nonambulatory or bedridden persons. 

Exceptions: 
1. Handrails are permitted to protrude 3112 inches (89 mm) from the wall. 
2. Alcohol-based hand-rub dispensers are permitted to protrude 4 inches. 
3. Manual fire alarm boxes with a protective cover installed are permitted to protrude 4 inches. 

1003.5 Elevation change. Where changes in elevation of less than 12 inches {305 mm) exist in the means of egress, 
sloped surfaces shall be used. Where the slope is greater than one unit vertical in 20 units horizontal (5-percent 
slope), ramps complying with Section 1012 shall be used. Where the difference in elevation is 6 inches (152 mm) or 
less, the ramp shall be equipped with either handrails or floor finish materials that contrast with adjacent floor finish 
materials. 

Exceptions: 
1. A single step with a maximum riser height of 7 inches (178 mm) is permitted for buildings with occupancies in 
Groups F, H, R-2, R-3, Sand U at exterior doors not required to be accessible by Chapter# 11A or 118. 
2. A stair with a single riser or with two risers and a tread is permitted at locations not required to be accessible by 
Chapter# 11 A or 11 B where the risers and treads comply with Section 1011.5, the minimum depth of the tread is 13 
inches {330 mm) and not less than one handrail complying with Section 1014 is provided within 30 inches (762 mm) 
of the centerline of the normal path of egress travel on the stair. 
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3. A step is permitted in aisles serving seating that has a difference in elevation less than 12 inches (305 mm) at 
locations not required to be accessible by Chapter-14 11A or 118, provided that the risers and treads comply with 
Section 1029.13 and the aisle is provided with a handrail complying with Section 1029.15. 

Throughout a story in a Group 1-2 occupancy and Group 1-2.1 occupancies, any change in elevation in portions of the 
means of egress that serve nonambulatory persons shall be by means of a ramp or sloped walkway. 

[Editorial Note: Remove existing amendments to Section 1004.1.1.1-1004.1.1.3. Model code now matches old CA 
amendments.] 
1004.1.1.1 Intervening spaces or accessory areas. Where occupants egress from one or more rooms, areas or · 
spaces through others, the design occupant load shall be the combined occupant load of interconnected accessory or 
intervening spaces. Design of egress path capacity shall be based on the cumulative portion of occupant loads of all 
rooms, areas or spaces to that point along the path of egress travel. 
1004.1.1.1 Intervening spaGes ar assessory areas. VI/here occupants egress from one or moro rooms, areas or 
spaces through others, the design occupant load shall be the GefflbiRed 0001:1paRt toad of iRteFGORRooted aooessory or 
iRtermRit1fJ spaces. DesigR ef egress pat/:/ oapaoity sf:ia.'.' be eased on the cumulati'le portion of occupant loads of all 
rooms, areas or spaces to that point along the path of egress ·tra\'el. 

1U04.1.1.2 Adjacent levels for mezzanines. That portion of the occupant load of a mezzanine with required egress 
through a room, area or space on an adjacent level shall be added to the occupant load of that room, area or space. 
1004.1.1.2 AEfjasent le•.<els farme2zaRlnes. Tllatper:tiGR ofoceupant load of a me2'mnine with aU FeEfYired egress 
through a room, area or space on an adjacent 10\'el shall be added to the oooupaRt toad of that room, area or space. · 

1004.1.1.3 Adjacent stories .. Other than for the egress components designed for convergence in accordance with 
Section 1005.6, the occupant load from separate stories shall not be added. 
1004.1.1.3 AdjaseRt stories. Other t/:/aR for the egress oompoReRts desif]Rod for GOR'l!JlfleRGO iR asoordaRse with 
Sootkm 1()()5. (5, #le osoupaRt load freFR separate stofi.es sha# Rot be added. 

TABLE 1004.1.2 
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT 

FUNCTION OF SPACE 

Accessory storage areas, mechanical 
eauioment room 

Aaricultural buildina 

Aircraft hanaars 
Airport terminal 
Baggage claim 
Baggage handling 
Concourse 
Waitina areas 
Assembly 
Gaming floors (keno, slots, etc.) 
Exhibit i::tallerv and museum 

Assembly with fixed seats 
Assembly without fixed seats 
Concentrated (chairs only-not fixed) 
Standing space 
Unconcentrated (tables and chairs) 
Bowling centers, allow 5 persons for 
each 
lane including 15 feet ofrunway, and 
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for 
additional areas 

Business areas 
Courtrooms-other than fixed seating 
areas 

Day care 

Dormitories 

Educational 
Classroom area 
Shops and other vocational room 
areas 

Exercise rooms 
H-5 Fabrication and manufacturing 
areas 

Industrial areas 

Institutional areas 
Inpatient treatment areas 
Outpatient areas 
Sleeoing areas . 

Kitchens, commercial 
Laboratory 
Educational 
Laboratories, non-educational 
Laboratory suitea!J. 

Library 

Reading rooms 
Stack area 

Locker rooms 
Mall buildings - covered and open 

Mercantile 
Areas on other floors 
Storage, stock, shiooing areas 

Parkina aaraoes 

Residential 

Skating rinks, swimming pools 

Rink and pool 
Decks 

Stages and platforms 

Warehouses 
For SI: 1 square foot= 0.0929 m2. 
a Floor area in square feet per occupant. 
b See Section 453.2. 

7 net 

100 aross 

40 net 

35 net 

50 aross 

20 net 

50 net 

50 aross · 

200 oross 

100 gross 

240 gross 
100 gross 
120 aross 

200 oross 

50net 
100net 

200aross 

50 net 
100 gross 

50 aross 
See Section 

402.8.2 

60 gross 
300 aross 

200 aross 

200 gross 

50 gross 
15 QfOSS 

15 net 

500 aross 

1005.3.2 Other egress components. The capacity, in inches, of means of egress components other than stairways 
shall be calculated by multiplying the occupant load served by such component by a means of egress capacity factor 
of 0.2 inch (5.1 mm) per occupant. 

Exceptions: 
1. For other than Group.Hand 1-2 occupancies, the capacity, in inches, of means of egress components other than 
stairways shall be calculated by multiplying the occupant load served by such component by a means of egress 
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capacity factor of 0.15 inch (3.8 mm) per oc<;:upant in buildings equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.1 or 903.3.1.2 and an emergency voice/alarm communication 
system in accordance with Section 907.5.2.2. 
2. Facilities with smoke-protected assembly seating shall be permitted to use the capacity factors in Table 1029.6.2 
indicated for level or ramped aisles for means of egress components other than staiiways where the entire path for 
means of egress from the seating to the exit discharge is provided with a smoke control system complying with 
Section 909. 
3. Facilities with outdoor smoke-protected assembly seating shall be permitted to the capacity factors in Section 
1029.6.3 indicated for level or ramped aisles for means of egress components other than staiiways where the entire 
path for means of egress from the seating to the exit discharge is open to the outdoors. 

-2,3. For Group H-1, H-2, H-3 and H-4 occupancies the total width of means of egress in inches (mm) shall not be less 
than the total occupant load served by the means of egress multiplied by 0.4 inches (5.08 mm) per occupant . 
.&4. 3. Means of egress complying with Section .:f-028-1029. 

1005.7.1 Doors. Doors, when fully opened, shall not reduce the required width by more than 7 inches (178 mm). 
Doors in any position shall not reduce the required width by more than one-half. 

Exceptions: 
1. In other than Group 1-2 occupancies, surface-mounted latch release hardware shall be exempt from inclusion in the 
7-inch maximum (178 mm) encroachment where both of the following conditions exist: 
1.1. The hardware is mounted to the side of the door facing away from the adjacent wall where the door is in the open 
position. · 
1.2. The hardware is mounted not less than 34 inches (865 mm) nor more than 48 inches (1219 mm) above the 
finished floor. 

2. The restrictions on door swing shall not apply to doors within individual dwelling units and sleeping units of Group 
R-2 occupancies and dwelling units of Group R-3 occupancies. 

1005.7.2 Other projections. Handrail projections shall be in accordance with the provisions of Section 1014.8. Other 
nonstructural projections such as trim and similar decorative features shall be permitted to project into the required 
width not more than 11/2 inches (38 mm) on each side. 

Exoeption: Projections are permitted in sorridors within Group I 2 Condition 1 in assordanoe with Section 407.4.3. 

404M 1006.2.1 Egress based on occupant load and common path of egress travel distance. Two exits or exit 
access doorways from any space shall be provided where the design occupant load or the common path of egress 
travel distance. exceeds the values listed in Table 1006.2.1. 

Exceptions: 
1. In Group R-2 and R-3 occupancies, one means of egress is permitted within and from individual dwelling units with 
a maximum occupant load of 20 where the dwelling unit is equipped through- out with an automatic sprinkler system 
in accordance with Section 903.3; 1.1 or 903.3.1.2 and the common path of egress travel does not exceed 125 feet 
(38 100 mm). 
2. Care suites in Group 1-2 occupancies complying with Section 407.4. · 
4:3. In detention and correctional facilities and holding cells, such as are found in courthouse buildings, when the 
occupant load is more than 20_see Section 408.3.11. 

[Editorial Note: CA amendments to section Table 1006.2.1.1 are relocated from 2013 CBC Tables 1014.3 and 
1015.1] 

TABLE 4-044.3 1006.2.1 
SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY 

MAXIMUM COMMON PATH OF EGRESS TRAVEL 

OCCUPANCY MAXIMUM OCCUPANT 
LOAD OF SPACE 
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Occupant Load SYSTEM 
:530 >30 (feet) 

A0
, E,M 49 75 75 75a 
B 49 100 75 100a 
F 49 75 75 100a 

H-1, H-2, H-3 3 NP NP 25° 
H-4, H-5 10 NP NP 75° 

++,. 1-2°, 1-2.1 1-4 10 NP NP 75a 
1-3 10 NP NP 1ooa 
R-1 10 NP NP 75a. ' 
R-2 10 NP NP 125a 

R-2.1 10 NP NP 75 
R-3° R-3.1.!! 10 NP NP 125a..Jl 

R-4e 10 +aNP +6NP 125a,.Jl 
gt 29 100 75 1ooa. 
u 49 100 75 75a 
L· See Section 453.6.1 

a. Buildings equipped throughout with an automatic sprinkler system m accordance with Section 903.3.1.1 or 
903.3.1.2. See Section 903 for occupancies where automatic sprinkler systems are permitted in accordance with 
Section 903.3.1.2. 
b. Group H occupancies equipped throughout with an automatic sprinkler system in accordance with Section 903.2.5. 
c. For a room or space used for assembly purposes having fD<ed seating, see Section 1029.8. 
d. For the travel distance limitations in Group 1-2, see Section 407.4. 
e. The length of common path of egress travel distance in a Group R-3 occupancy located in a mixed occupancy 
building or within a Group R-3 or R-4 congregate living facility. 
f. The length of common path of egress travel distance in a Group S-2 open parking garage shall be not more than 
100feet. 
g. For the travel distance limitations in Group R-3 and R-4 equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.3. see Section 1006.2.2.6 
h. For holding cells. see Section 408.3. 11. 

1006.2.2 Egress based on use. The numbers of exits or access to exits shall be provided in the uses described in 
Sections 1006.2.2.1 through 1006.2.2.51006.2.2. 7. 

4(M.5.51006.2.2.3 Refrigerated rooms or spaces. Rooms or spaces having a floor area larger than 1,000 square 
feet (93 m2), containing a refrigerant evaporator and maintained at a temperature below 68°F (20°C), shall have 
access to not less than two exits or exit access doorways. 

Exit access travel distance shall be determined as specified in Section 1017.1, but all portions of a refrigerated room 
or space shall be within 150 feet (45 720 mm) of an exit or exit access doorway where such rooms are not protected 
by an approved automatic sprinkler system. Egress is allowed through adjoining refrigerated rooms or spaces. 

Exception: Where using refrigerants in quantities lirnited to the amounts based on the volume set forth in the 
lnternationalCa/ifomia Mechanical Code. 

4046.61006.2.2.4 Day care means of egress. Day care facilities, rooms or spaces where care is provided for more 
than 10 children that are 2412--years of age or less, shall have access to not less than two exits or exit access 
doorways. 

1006.2.2.6 Group R-3 and R-4. Where Group R-3 occupancies are permitted bv Section 903.2.B to be protected by 
an automatic sprinkler system installed in accordance with Section 903.3.1.3. the exit access travel distance for 
Group R-3 shall not be more than 125 feet. Where Group R-4 occupancies are permitted by Section 903.2.B to be 
protected by an automatic sprinkler system installed in accordance with Section 903.3.1.3. the exit access travel 
distance for Group R-4 shall not be more than 75 feet. 

4Q4.5..71006.2.2.7 Large family day-care home. Every story or basement of a large family day-care home shall be 
provided with two exits which are remotely located from each other. Every required exit shall be of a size to permit the 
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installation of a door not less than 32 inches (B.13 mm) in clear width and not less than 6 feet 8 inches (2,032 mm) in 
height. A manually operated horizontal sliding door may be used as one of the two required exits. 

Where basements are used for day-care purposes, one of the two required exits shall provide access directly to the 
exterior without entering the first story. The second exit from the basement may either pass through the story above 
or exit directly to the exterior. 

Rooms used for day-care purposes shall not be located above the first story. 

Exception: Buildings equipped with an automatic sprinkler system throughout and which have at least one of the 
required exits providing access directly to the exterior. NFPA 13R may be used in large family day-care homes. The 
sprinkler omissions of NFPA 13R shall not apply unless approved by the enforcing agency. 

Exit doors, including manually operated horizontal sliding doors, shall be openable from the inside without use of a 
key or any special knowledge or effort. 

Tables .:f.-02:1-.A.1006.3.2(11 and ~1006.3.2(2) are not applicable to this occupancy classification. 

-> .. TABLE 1021.2(1)1006.3.2(1) 
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 AND R·3 OCCUPANCIES 

STORY 

Basement, first, second or 
third story above grade 

plane - ·- _,_ 
- .~· ·-

Fourth story above grade 
plane above grade pf!a.Re 

and higher -hifl/:leF 
For SI: 1 foot= 3048 mm. 
NP - Not Permitted 
NA - Not Applicable 

OCCUPANCY 

R-2a,b 
R-38 

NP-_R-3 8 

MAXIMUM COMMON 
MAXIMUM NUMBER OF PATH OF 

DWELLING UNITS EGRESS· TRAVEL 
DISTANCE 

4 dwelling units 125 feet 
NA NA 

NA NA125feet 

a. Buildings class.ified as Group R-2 or R-3_equipped throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2 and provided with emergency escape and rescue openings in accordance with 
Section 1029. 
b. This table is used for R-2 occupancies consisting of dwelling units. For R-2 occupancies consisting of sleeping 
units, use Table 1006.3.2(2). 

TABLE 1021.2(2)1006.3.2(2) 
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES 

STORY 

First story above -abeve or . 
below grade plane belew 
gradeplaRe 

Second story above grade 
plane _ .... -:·. :.._::;.--'"'- -'--::; 
Third story above grade 
plane above grade p.'aRe 
and hioher Rif1ReF 

For SI: 1 foot= 304.8 mm. 
NP - Not Permitted 
NA - Not Applicable 
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8, F, M, sd 

NP 
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, R-4 1 O occupants 

?occupants 
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NA 
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a. Buildings classified as Group R-2 equippe~ throughout with an automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2 and provided with emergency escape and rescue openings in accordance with Section 
1029. . 

' b. Group B, F and S occupancies in buildings equipped throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1 shall have a maximum exit access travel distance of 100 feet. 
c. This table is used for R-2 occupancies consisting of sleeping units. For R-2 occupancies consisting of dwelling 
units, use Table 1006.3.2(1). 
d. The length of exit access travel distance in a Group S-2 open parking garage shall be not more than 100 feet. 

4QOGA.1008.2 Illumination required. Illumination required. The means of egress serving a room or space shall be 
illuminated at all times that the room or space is occupied .. 

Exceptions: 
1. Occupancies in Group U. 
2. Aisle accessways in Group A. 
3. Dwelling units and sleeping units in Groups R-1, R-2 and R-3. 
4. Sleeping units of Group I, R-2.1 and R-4 occupancies. 

4001.41009.1 Accessible means of egress required. Accessible means of egress shall comply with this section. 
Accessible spaces shall be provided with not less than one accessible means of egress .. Where more than one 
means of egress are required by Section 1006.2 or 1006.3 from any accessible space, each accessible portion of the 
space shall be served by not less than two accessible means of egress in at least the same number as. required by 
Section ~1006.2 or .:f.{)2:h:l.1006.3. In addition to the requirements of this chapter, means of egress, which . 
provide access to, or egress from, buildings for persons with disabilities, shall also comply with the requirements of 
Chapter 11A or 118 as applicable. 

Exceptions: 
1. Accessible means of egress are not required to be provided in existing buildings. 
2. One accessible means of egress is required from an accessible mezzanine level in accordance with Section 
1009.3, 1009.4or1009.5, and Chapter 11A or11B, as applicable. 
3. In assembly areas with ramped aisles or stepped aisles, one accessible means of egress is permitted where the 
common path of egress travel is accessible and meets the requirements in Section 1029.8, and Chapter 11 A or 
11 B, as applicable. · 

400+.41009.4 Elevators. In order to be considered part of an accessible means of egress, an elevator shall comply 
with the emergency operation and signaling device requirements of Section 2.27 of ASME A17.1 California Code of 
Regulations, Title 8, Division 1, Chapter 4, Subchapter 6, Elevator Safety Ordet'S. Standby power shall be provided in 
accordance with Chapter 27 and Section 3003. The elevator shall be accessed from an area of refuge complying with 
Section 1009.6. 

Exceptions: 
1. Areas of refuge are not required at the elevator in open parking garages. 
2. Areas of refuge are not required in buildings and facilities equipped throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 903.3.1.2. 
3. Areas of refuge are not required at elevators not required to be located in a shaft in accordance with Section 712. 
4. Areas of refuge are not required at elevators serving smoke-protected assembly seating areas complying with 
Section 1029.6.2. 
5. Areas of refuge are not required for elevators accessed from a refuge area in conjunction with a horizontal exit. 

4007,5 1009.5 Platform lifts. Platform lifts shall be permitted to serve as part of an accessible means of egress, 
where allowed as part of a required accessible route in Section 1109.B of the 9*Gept for Item 1Q Chapter 118. 
Standby power for the platform lift shall be provided in accordance with Chapter 27. 

1007.6.11009.6.3 Size. Each area of refuge shall be sized to accommodate eR&iwo wheelchair space ef that are not 
less than 30 inches by 48 inches (762 mm by 1219 mm). The total number of such 30-inch by 48-inch (762 mm by 
1219 mm) spaces per story shall be not less than one for every 200 persons of calculated occupant load served by 
the area of refuge. for each 200 occupants or portion thereof, eased on the oooupant load of the area of refuge and 
areas served ey the area of refuge. Such wheelchair spaces shall not reduce the means of egress minimum width or 
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required capacity. Access to any of the requir~d wheelchair spaces in an area of refuge shall not be obstructed by 
more than one adjoining wheelchair space. 

Exception: The enforcing agency may reduce the size of each required area of refuge to accommodate one 
wheelchair space that is not less than 30 inches by 48 inches (762 mm by 1219 mm) on floors where the occupant 
load is Jess than 200. 

1007.8.11009.8.1 System requirements - Two-way communication systems shall provide communication between 
each required location and the fire command center or and a central control point location approved by the fire 
department. Where the central control point is not a constantly attended location, a two-way communication system 
shall have a timed automatic telephone dial-out capability to an approved monitoring location or 9 1 1. The two-way 
communication system shall include both audible and visible signals. · 

1007.8.21009.8.2 Directions - Directions for the use of the two-way communication system, instructions for 
summoning assistance via the two-way communication system and written identification of the location shall be 
posted adjacent to the two-way communication system. Signage shall comply with the ICC A117.1 Chapter 11A. 
Section 1143A requirements for visual characters .. 

1007.121009.12 Alarms/emergency warning systems/accessibility. If emergency warning systems are required, 
they shall activate a means of warning the hearing impaired. Emergency warning systems as part of the fire-alarm 
system shall be designed and installed in accordance with NFPA 72 as amended in Chapter 35. · 

1008.1.1.11010.1.1.1 Projections into clear width. There shall riot be· projections into the required clear width lower 
than 34 inches (864 mm) above the floor or ground. Projections into the clear opening width between 34 inches (864 
mm) and 80 inches (2032 mm) above the floor or ground shall not exceed 4 inches (102 mm). 

Exceptions: 
1. Door closers and door stops shall be permitted to be 78 inches (1980 mm) minimum above the floor. 
2. In a Group 1-2 or 1-2. 1 occupancy, there shall be no projections into the clear width of doors used for the 
movement of beds and litter patients in the means of egress. · 

[Editorial Note: Relocate existing amendments from Section 1010.1.2 to 1010.1.2.1 due to section split.] 
1010.1.2.1 Direction of swing. Pivot or side-hinged swinging doors shall swing in the direction of egress travel 
where serving a room or area containing an occupant load of 50 or more persons or a Group H occupancy. For 
Group L occupancies. see Section 453.6.2. 

In a Group 1-2 occupancv, all required exterior egress doors shall open in the direction of egress regardless of the 
occupant load served. 

1008.1.4.4.11010.1.4.4.1 Special provisions school classrooms. School classrooms constructed after January 1, 
1990, not equippedwith automatic sprinkler systems, which have metal grilles or bars on all their windows and do not 
have at least two exit doors within 3 feet (914 mm) of each end of the classroom opening to the exterior of the building or 
to a common hallway used for evacuation purposes, shall have an inside release for the grilles or bars on at least one 
window farthest from the exit doors. The window or windows with the inside release shall be clearly marked as 
emergency exits. 

100.8.1.9.11010.1.9.1 Hardware. Door handles, pulls, latches, locks and other operating devices on doors required to 
be accessible by Chapter 11A or 11 B shall not require tight grasping, tight pinching or twisting of the wrist to operate. 

These design requirements for doQr handles, pulls, latches, locks and other operating devices, intended for use on 
required means of egress doors in other than Group R and M occupancies with an occupant load of 10 or less, shall 
comply with SFM Standard 12-10-2, Section 12-10-202 contained in the CCR, Title 24, Part 12, California 
Referenced Standards Code. · 

1010.1.9.G Controlled egress doors in Groups 11 and I 2. Electric locking systems, including eleotromechanisal 
locking systems and electromagnetic locking systems, shall be permitted to be locked in tho moans of egress in 
Group l 1 or I 2 occupancies where the clinical needs of peFSons receiving care require their containment. Controlled 
egress doors shall be permitted in such occupancies where the building is equipped throHghout with an a1,1tomatic 
sprinkler system in accordance 'Nith Section 903.3.1.1 or an appro•;ed automatic smoke or heat detection system 
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installed in accordance with Section 907, provi~ed that the doors are installed and operate in accordance with all of 
the following: 
1. The door looks shall unlock on actuation of the automatic sprinkler system or automatic fire detection system. 
2. The door looks shall unlock on loss of po•,yer controlling the look or look mechanism. 
3. The door looking system shall be installed to have the capability of being unlooked by a switch located at the f.ire 
command center, a nursing station or other approved location. The S'tAtoh shall directly break power to the look. 
4. A building occupant shall not be required to pass through more than one door equipped 'Nith a controlled egress 
loo~ing system before entering an exit. 
5. The procedures for unlocking the doors shall be described and appro'1ed as part of the emergency planning and 
preparedness required by Chapter 4 of the International Fire Code. 
6. All clinical staff shall have the keys, codes or other means necessary to operate the looking systems. 
7. Emergency lighting shall be provided at the door. 
8. The door looking system units shall be listed in aociordanoe with UL 294. 

li>tseptions: 
1. Items 1 through 4 shall not apply to doors to areas occupied by persons who, because of clinical needs, require 
restraint' or containment as part of the function of a psychiatric treatment area .. 
2. Items 1 through 4 shall not apply to doors to areas where a listed egress control system is utilized to reduce the 
risk of child abduction from nursery and obstetric areas of a Group I 2 hospital. 
Reserved · 

1010.1.9.10 booking arrangements in correctional facilities. In occupancies in Groups A 2, A 3, A 4, 8, E, F, I 2, 
I 3, M and S vilthin oon:eotional and detention facilities, doors in means of egress serving rooms or spaces occupied 
by persons whoso movements are controlled for security reasons shall be permitted to be looked where equipped 
with egress control devices that shall unlock manually and by not less than one of the follov,ring meaRs: 
1. Activation of an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
2. Aoti•1ation of an appro•rod manual f.ire alarm box. 
3. A signal from a constantly attended location. 
Reserved. 

1008.1.9.121010.1.9.12 Access-controlled elevator lobby egFe66 doors in high-rise office buildings. For 
elevator lobbies in high-rise office buildings where the occupants of the floor are not required to travel through the 
elevator lobby to reach an exit, when approved by the fire chief, the doors separating the elevator lobby from the 
adjacent occupied tenant space that also serve as the entrance doors to the tenant space shall be permitted to be 
equipped with an approved entrance and egress access control provided all of the following requirements are met: 

1. The building is provided throughout with an automatic sprinkler system in accordance with Section 903.3. 1.1. 
2. A smoke detector is installed on the ceiling on the tenant side of the elevator lobby doors along the center line of 
the door opening, not Jess than 1 foot and not more than 5 feet from the door opening, and is connected to the fire 
alarm system. · 
3. A remote master switch capable of unlocking the elevator lobby doors shall be provided in the fire command center 
for use by the fire department. 
4. Locks for the elevator lobby shall be U.L. and California State Fire Marshal listed fail-safe type Jocking 
mechanisms. The locking device shall automatically release on activation of any fire alarm device on the floor of 
alarm (waterf/ow, smoke detector, manual pull stations, etc.). Al/ Jocking devices shall unlock, but not unlatch, upon 
activation. 
5. A two-way voice communication system, utilizing dedicated lines, shall be provided from each Jocked elevator 
lobby to the 24-hour staffed location on site, annunciated as to location. Operating instructions shall be posted above 
each two-way communication device. 

Exception: When approved by the fire· chief, two-way voice communication system to an off-site facility may be 
permitted where means to remotely unlock the access controlled doors from the off-site facility are provided. 

6. An approved momentary mushroom-shaped palm button connected to the doors and installed adjacent to each 
locked elevator lobby door shall be provided to release the door locks when operated by an individual in the elevator 
lobby. · The locks shall be reset manually at the door. Mount palm button so that the center line is 48 inches above 
the finished floor. 

Provide a sign stating: 
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"IN CASE OF EMERGENCY, PUSH PALM BUTION, 
DOOR WILL UNLOCK AND 

SECURITY ALARM WILL SOUND." 

The sign lettering shall be %-inch high letters by 118-inch width stroke on a contrasting background. 

7. Loss of power to that part of the access control system which locks the doors shall automatically unlock the doors. 

1008.1.111010.1.11 Grof!p E lockable doors from the inside. New buildings that are included in public schools 
(kindergarten through 12:1' grade) state funded projects and receiving state funding pursuant to Leroy F. Green, 
School Facilities Act of 1998, California Education Code Sections 17070.10 through 17079, and that are submitted to 
the Division of the State Architect for plan review after July 1, 2011 in accordance with Education Code 17075.50, 
shall include Jocks that allow doors to classrooms and any room with an occupancy of five or more persons to be 
locked from the inside. The Jocks shall conform to the specification and requirements found in Section 1008.1.9 
1010.1.9. 

Exceptions: 
1. Door's that are locked from the outside at all times such as, but not limited to, janitor's closet, electrical room, 
storage' room, boiler room, elevator equipment room, and pupil restroom. 
2. Reconstruction projects that utilize original plans in accordance with California Administrative Code, Section 4-314. 
3. Existing relocatable buildings that are relocated within same site in accordance with California Administrative 
Code, Section 4-314. 

1009.7.21011.5.2 Riser height and tread depth. Stair riser heights shall be 7 inches (178 mm) maximum and 4 
inches (102 mm) minimum. The riser height· shall be measured vertically between the nosings of adjacent treads. 
Rectangular tread depths shall be 11' inches (279 mm) minimum measured horizontally between the vertical planes of 
the foremost projection of adjacent treads and at a right angle to the tread's nosing. Winder treads shall have a 
minimum tread depth of 11 inches (279 mm) between the vertical planes of the foremost projection of adjacent treads 
at the intersections with the walkline and a minimum tread depth of 1 O inches (254 mm) within the clear width of the 
stair. 

Exceptions: 
1. Spiral staiiways in accordance with Section 1011.10. 
2. Staiiways connecting stepped aisles to cross aisles or concourses shall be permitted to use the riser/tread 
dimension in Section 1029.13.2. 
3. In Group R-3 occupancies; within dwelling units in Group R-2 occupancies; and in Group U occupancies that are 
accessory to a Group R-3 occupancy or accessory to individual dwelling units in Group R-2 occupancies; the 
maximum riser height shall be 73/4 inches (197 mm); the minimum tread depth shall be 10 inches (254 mm); the 
minimum winder tread depth at the walkline shall be 10 inches (254 mm); and the minimum winder tread depth shall 
be 6 inches (152 mm). A nosing projection not less than% inch (19.1 mm) but not more than 11/4 inches (32 mm) 
shall be provided on stairways with solid risers where the tread depth is less than 11 inches (279 mm). 
6.4. See Section 3404.1Califomia Fire Code Chapter 11 and California Existing Building Code 403.1 of the 
International Existing Bllilding Code for the replacement of existing stairways. [DSA-AC] For applications listed in 
Section 1.9.1 regulated by the Division of the State Architect-Access Compliance, see Chapter 118, Section 118-
202. 
+.-5. In Group 1-3 facilities, stairways providing access to guard towers, observation stations and control rooms, not 
more than 250 square feet (23 m2) in area, shall be permitted to have a maximum riser height of 8 inches (203 mm) 
and a minimum tread depth of 9 inches (229 mm). 
&6. {SFM] Stairways providing access to lifeguard towers not open to the public, not more than 250 square feet (23 
m2) in area, shall be permitted to have a maximum riser height of 8 inches (203 mm) and a minimum tread depth of 9 
inches (229 mm). 

4009.31011.6 Stairway landings. There shall be a floor or landing at the top and bottom of each stairway. The width 
of landings shall be not less than the width of stairways served. Every landing shall have a minimum width measured 
perpendicular to the direction of travel equal to the· width of the stairway. Where the stairway has a straight run the 
depth need not exceed 48 inches (1219 mm) .. Doors opening onto a landing shall not reduce the landing to less than 
one-half the required width. When fully open, the door shall not project more than 7 inches (178 mm) into a landing. 
Where wheelchair spaces are required on the stairway landing in accordance with Section 1009.6.3, the wheelchair 
space shall not be located in the required width of the landing and doors shall not swing over the wheelchair spaces. 
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Exceptions: 
1. Where staiiways connect stepped aisles to cross aisles or concourses, stairway landings are not required at the 
transition between stairways and stepped aisles constructed in accordance with Section 1029. 
2. [SFM] In Group R-3 occupancies a floor or landing is not required at the top of an interior flight of stairs, including 
stairs in an enclosed garage, provided a door does not swing overthe stairs. 

1009.151011.11 Handrails. Stairways shall have handrails on each side and shall comply with Section 1014. Where 
glass is used to provide the handrail, the handrail shall comply with Section 2407. 

Exceptions: 
1. Staiiways within dwelling units and spiral stairways are permitted to have a handrail on one side only. 
2. Decks, patios and walkways that have a single change in elevation where the landing depth on each side of the 
change of elevation is greater than what is required for a landing do not require handrails. 
4.-3. [SFM] In Group R-3 occupancies, a change in elevation consisting of a single riser at an entFance or egress door 
does not require handrails a continuous run of treads or flight of stairs with less than four risers does not require 
handrails. 
4. Changes in room elevatio.ns of three or fewer risers within dwelling units and sleeping units in Group R-2 and R-3 
do not require handrails. 

4041-.41013.1 Where required. Exits and exit access doors shall be marked by an approved exit sign readily viSible 
from any direction of egress travel. The path of egress travel to exits and within exits shall be marked by readily 
visible exit signs to clearly indicate the direction of egress travel in cases where the exit or the path of egress travel is 
not immediately visible to the occupants. Intervening means of egress doors within exits shall be marked by exit 
signs. Exit sign placement shall be such that no point in an exit access corridor or exit passageway is more than 100 
feet (30 480 mm) or the listed viewing distance for the sign, whichever is less, from the nearest visible exit sign. 

Exceptions: 
1. Exit signs are nof required in rooms or areas that require only one exit or exit access. 
2. Main exterior exit doors or gates.that are obviously and clearly identifiable as exits need not have exit signs where 
approved by the building official. 
3. Exit signs are not required in occupancies in Group U and individual sleeping units or dwelling units in Group R-1, 
R-2, er-R-3 or R-3.1. 
4. Exit signs are not required where inmates are housed, or held in dayrooms, sleeping rooms or dormitories in 
occupancies in Group 1-3. 
5. In occupancies in Groups A-4 and A-5, exit signs are not required on the seating side of vomitories or openings 
into seating areas where exit signs are provided in the concourse that are readily apparent from the vomitories. 
Egress lighting is provided to identify each vomitory or opening within the seating area in an emergency. 

~1013.2 Floor-level exit signs in Group R~1. \'\!here exit signs.are required in Group R 1 occupancies by 
Section 1013.1, additional low level exit signs shall be pro•1ided in all areas serving guest rooms in Group R 1 
occupancies and shall comply with Section 1013.5. 

The bottom of the sign shall be not less than 10 inches (254 mm) nor more than 12 inches (305 mm) above the floor 
level. The sign shall be f.lush mot:mted to the door or wall. VI/here mounted on the wall, the edge of the sign shall be 
within 4 inches (102 mm) of the door frame on the latoh side.See Section _4()#.;.7 1013. 7 

4-041-,,41013.4 Raised character and braille exit signs. A sign stating EXIT in visual characters, raised chareoters 
and 8Faille and complying with ICC A117.1 shall be provided adjacent to each door to an area of refuge, an exterior 
area for assisted rescue, an exit stairway or ramp, an exit passageway and the exit discharge. Tactile exit signs shall 
be required at the following locations: 

1. Each grade-level exterior exit door that is required to comply with Section .:f-():1..:1.:11013.1, shall be identified by a 
tactile exit sign with the word, ''EXIT." · 
2. Each exit door that is required to comply with Section .:f.Q:l..1...41013.1. and that leads directly to a grade-level 
exterior exit by means of a stairway or ramp shall be identified by a tactile exit sign with the following words as 
appropriate: · 

2.1. "EXIT STAIR DOWN" 
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2.2. "EXIT RAMP DOWN" 
2.3. "EXIT STAIR UP" 
2.4. "EXIT RAMP UP" 

3. Each exit door that is required to comply with Section 40:f.4.:.:l.1013.1. and that leads directly to a grade-level 
exterior exit by means of an exit enclosure or an exit passageway shall be identified by a tactile exit sign with the 
words, "EXIT ROUTE." 
4. Each exit access door from an interior room or area to a corridor or hallway that is required to comply with Section 
.:f.():1.:1..41013. 1. shall be identified by a tactile exit sign with the words "EXIT ROUTE." 
5. Each exit door through a horizontal exit that is required to comply with Section 40:f.4.:.:l.1013. 1. shall be identified by 
a sign with the words, ''TO EXIT." 

Raised character and Braille exit signs_ shall comply with Chapter 118. 

4014.+1013. 7 Floor-level exit signs. Where exit signs are required by Chapter 10, additional approved low-level exit 
signs which are internally or externally illuminated photoluminescent or self-luminous, shall be provided in all interior 
corridors of Group A, E, I and R-2. 1 occupancies and in all areas serving guest rooms of hotels in Group R, Division 1 
occupancies. 

Exceptions: 
1. Group A occupancies that are protected throughout by an approved supervised fire sprinkler system. 
2. Group E Occupancies where direct exits have been provided from each classroom. 
3. Group ·1 and R-2.1 occupancies which are provided with smoke barriers constructed in accordance with Section 
407.5. 
4. Group 1-3 occupancies. 

The bottom of the sign shall not be less than 6 inches (152 mm) or more than 8 inches (203 mm) above the floor level 
and shall indicate the path of exit travel. For exit and exit-access doors, the sign shall be on the door or adjacent to 
the door with the closest edge of the sign or marker within 4 inches (102 mm) of the door frame. 

Note: Pursuant to Health and Safety Code Section 13143, this California amendment applies to all newly constructed 
buildings or structures subject to this section for which a build;ng permit is issued (or construction commenced, where 
no building permit is issued) on or after January 1, 1989. 

4-044JJ1013.8 Path marking. When exit signs are required by Chapter 10, in addition to approved floor-level exit 
signs, approved path marking shall be installed at floor level or no higher than 8 inches {203 mm) above the floor 
level in all interior rated exit corridors of unsprinklered Group A, R-1 and R-2 occupancies. 

Such marking shall be continuous except as interrupted by door-ways, corridors or other such architectural features 
in order to provide a visible delineation along the path of travel. 

Note: Pursuant to Health and Safety Code Section 13143, the California amendments of this section shall apply to all 
newly constructed buildings or structures subject to this section for which a building permit is issued (or construction 
commenced, where no building permit is issued) on or after January 1, 1989. 

4042r.31014.8 Projections. On ramps and on ramped aisles that are part of an accessible route, the clear width 
between handrails shall be 36 inches (914 mm) minimum. Projections into the required width of aisles, stailways and 
ramps at each side shall not exceed 4 1/2 inches (114 mm) at or below the handrail height. Projections into the 
required width shall not be limited above the minimum headroom height required in Section 1011.3. Projections due 
to intermediate handrails shall not constitute a reduction in the egress width. Where a pair of intermediate handrails 
are provided within the stairway width without a walking surface between the pair of intermediate handrails and the 
distance between the pair of intermediate handrails is greater than 6 inches (152 mm), the available egress width 
shall be reduced by the distance between the closest edges of each such intermediate pair of handrails that is greater 
than 6 inches (152 mm). 

In Group 1-2 occupancy ramps required for exit access shall not be less than 8 ft in width and handrails are permitted 
to protrude 3112 inches from the wall on both sides. Ramps used as exits and stairways used for the movement of 
bed and litter patients, the clear width between handrails shall be 44 inches (1118 mm) minimum. 
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[Editorial Note: Remove 2013 CBC amendments to Table 1015.1. It has merged with another table and created 
1006.2.1.] 
TABLE 1015.1 
SPACES '.'VITH ONE EXIT OR EXIT ACCESS DOOR'N-AY 
OCCUPANCY MAXIMUM OCCIJPANT LOAD 

A,B,e,F,M lJ 49 

1=11, l=l 2, M 3 
.g 

l=I 4, l=I a, 11,12.1, I 3, I 4, R 4Q 
.s ~ 

b See SeG#eR 443.6.=f. 
a. For holding GeHs, see 408.3.11. 

[Editorial Note: Remove 2013 CBC amendments to 1015.2 and 1015.2.2. 2015 IBC now addresses. See 1007.] 
1015.2 Exlt aGGoss doorways, Gontfieuting to the total numher of exits or ex.it aGGoss doorvlays req1:1i1Fed /Jy Ser;tfons 
1019.1 and 1015.1.1, shall lead to separate f»fits. · · 

1015.2.2. Additional required m<it or axlt aGGess doorways sllaff he arranged a reasonahle d.18tanGe apart so that ,if 
one booomes, hloG/fed, the othor:s wlfl ho a"'ailahle. 

[Editorial Note: Remove 2013 CBC amendments to 1016.2.2. CA Amendments matches new model code language 
located at 1017.2.2.] 
1016.2.2 G."9up .C 1 and S 1 iRGrease. Tho ma*11Rl:lff1 9*it aGGess tra'.ff!Jl d.18tanGe sha!! he 400 foot (122 m) fn Gro1:1p 
F 1 or S 1 oGGupanGles where a!! of the following are met: 

1. The portion of the building r;Jassified as Gre1:1p F 1 or S 1 is flmited to one stery in height, 
2. Tho minimum height from the finished floor to the bottom of the Gei!ing or r:oof slab or doGk is 24 feet (731S mm), 

8Rd 
3. The fwf!cling is oql-Jipped throughout with an automatiG ti-re spfi~.14e,.:. system !n aGGorcianGe with SeGtfon 

903.3.1.1. 

4().1.3...31015.3 Height. Required guards shall be not less than 42 inches (1067 mm) high, measured vertically as 
follows: 

1. From the adjacent walking surfaces. 
2. On stairways and stepped aisles, from the line connecting the leading edges of the tread nosings. 
3. On ramps and ramped aisles, from the ramp surface at the guard. 

Exceptions: 
1. For occupancies in Group R 3 not more than three stories abo•1e grade in height and within individual dwelling 
units in occupancies in Group R 2 not more than three stories abo11e grade in height wUh separate means of egress, 
required guards shall be not less than 36 inches (914 mm) in height measured vertically above the adjacent walking 
surfaces er adjacent fixed seating. 
b1. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group R-2, guards on the 
open sides of stairs shall have a height not less than 34 inches (864 mm) measured vertically from a line connecting 
the leading edges of the treads . 
.a.:2. For occupancies in Group R-3, and within individual dwelling units in occupancies in Group R-2, where the top of 
the guard also serves as a handrail on the open sides of stairs, the top of the guard shall be not less than 34 inches 
(864 mm) and not more than 38 inches (965 mm) measured vertically from a line connecting the leading edges of the 
treads. 
4:3. The guard height in assembly seating areas shall comply with Section 1029.16. 
e..4. Along alternating tread devices and ships ladders, guards where the top rail also serves as a handrail, shall have 
height not less than 30 inches (762 mm) and not more than 34 inches {864 mm), measured vertically from the leading 
edge of the device tread nosing. 

4043.41015.4 Opening limitations. Required guards shall not have openings that allow passage of a sphere 4 
inches (102 mm) in diameter from the walking surface to the required guard height. 

Exceptions: 
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1. From a height of 36 inches (914 mm) to 42 irches (1067 mm), guards shall not have openings that allow passage 
of a sphere 43/8 inches (111 mm) in diameter. 
2. The triangular openings at the open sides of a stair, formed by the riser, tread and bottom rail shall not allow 
passage of a sphere 6 inches (152 mm) in diameter. 
3. At elevated walking surfaces for access to and use of electrical, mechanical or plumbing systems or equipment, 
guards shall not have openings that allow passage of a sphere 21 inches (533 mm)in diameter. 
4. In areas that are not open to the public within oecupancies in Group 1-3, F, Hor S, and for alternating tread devices 
and ships ladders, guards shall not have openings that allow passage of a sphere 21 inches (533 mm) in diameter. 
5. In assembly seating areas, guards at the end of aisles in accordance with Section 1029.16.4 shall not have 
openings that allow passage of a·sphere 4 inches (102 mm) in diameter up to a height of 26 inches (660 mm). From a 
height of 26 inches (660 mm) to 42 inches (1067 mm) above the adjacent walking surfaces, guards shall not have 
openings that allow passage of a sphere 8 inches (203 mm) in diameter. 
6. Within individual dwelling units and sleeping units in Group R-2 and R-3 occupancies, guards on the open sides of 
stairs shall not have openings that allow passage of a sphere 43/8 (111 mm)inches in diameter. · 
7. In lifeguard towers not open to the public, guards shall not have openings which allow passage of a sphere 21 
inches (533 mm) in diameter. 

1014.2.21016.2.2 Basement exits in Group 1-2 occupancies. For additional requirements for occupancies in Group 
1-2 or 1-2.1-; see Sections 407. 

TABLE ~1017.2 
EXIT ACCESS TRAVEL DISTANCEa 

WITHOUT 
SPRINKLER SYSTEM WITH SPRINKLER 

OCCUPANCY (feetl SYSTEM (feet) 

A, E, F-1, M, R S-1 20!fl 250b 

-1-4R-2.1 Not Permitted 250hc 

B 200 300° 

F-2, S-2, U 300 400° 

H-1 Not Permitted 75d 

H-2 Not Permitted 100d 

H-3 Not Permitted 150d 

H-4 Not Permitted 175d 

H-5 Not Permitted 200d 

1-2, 1-2. 1, l-36t, 1-4 Not Permitted 200° 

L Not Pennitted 200° 
For SI: 1 foot= 304.8 mm. 
a. See the following sections for modifications to exit access travel distance requirements: 

Section 402.8: For the distance limitation in malls. 
Section 404.9: For the distance limitation through an atrium space. 
Section 407.4: For the distance limitation in Group 1-2 or 1-2.1. 
Section 408.3. 1 O: For increased /imitation in Group 1-3. 
Sections 408.6.1 and 408.8.1: For the distance limitations in Group 1-3. 
Section 411.4: For the distance limitation in special amusement buildings. 
Section 412.7: For the distance limitations in aircraft manufacturing facilities. 
Section 1006.2.2.2: For the distance limitation in refrigeration machinery rooms. 
Section 1006.2.2.3: For the distance limitation in refrigerated rooms and spaces. 
Section 1006.3.2: For buildings with one exit. 
SeetloR 1016.2.2: f=.o..riRGreasedHmltatiOR iR GFOl:lfJS F 1 aRd S 1. 
Section 1017.2.2: For increased distance limitation in Groups F-1 and· S-1. 
Section 1029.7: For increased limitation in assembly seating. 
Section 3103.4: For temporary structures. 
Section 3104.9: For pedestrian walkways. 
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b. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 
903.3.1.2. See Section 903 for occupancies where automatic sprinkler systems are permitted in accordance with 
Section 903.3.1.2. 

c. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 
d. Group H occupancies equipped throughout with an automatic sprinkler system in accordance with Section 
903.2.5.1. 
e. Group R-3 and R-4 buildings equipped throughout with an automatic sprinkler svstem in accordance with Section 
903.3.1.3. See Section 903.2.8 for occupancies where automatic sprinkler systems are permitted in accordance with 
Section 903.3.1.3. 
4£. Not permitted in nonsprinklered Group 1-3 Occupancies. 

1019.3 Occupancies other than Groups 1-2, 1-2.1, and 1-3. and R-2.1. In other than Group 1-2, 1-2.1, afl4 l-3. and R-
2. 1 occupancies, floor openings containing exit access stairways or ramps that do not comply with one of the 
conditions listed in this se~tion shall be enclosed with a shaft enclosure constructed in accordance with Section 713. 
1. Exit access stairways and ramps that 'serve or atmospherically communicate between only two stories. Such 
interconnected stories shall not be open to other stories. 
2. In Group R-1, R-2. R-2.1. -eF-R-3 or R-3.1 occupancies, exit access stairways and ramps connecting four stories or 
less serving and contained within an individual dwelling unit or sleeping unit or live/work unit. 
3. Exit access stairways serving and contained within a Group R-3 congregate residence or a Group R-4 facility are 
not required to be enclosed. 
4. Exit access stairways and ramps in buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, where the area of the vertical opening between stories does not exceed twice the 
horizontal projected area of the stairway or ramp and the opening is protected by a draft curtain and closely spaced 
sprinklers in accordance with NFPA 13. In other than Group B and M occupancies, this provision is limited to 
openings that do not connect more than four stories. 
5. Exit access stairways and ramps within an atrium complying with the provisions of Section 404. 
6. Exit access stairways and ramps in open parking garages that serve only the parking garage. 
7. Exit access stairways and ramps serving open-air seating complying with the exit access travel distance 
requirements of Section 1029.7. 
8. Exit access stairways and ramps serving the balcony, gallery or press box and the main assembly floor in 
occupancies such as theaters, places of religious worship, auditoriums and sports facilities. 
9. Fixed guideway transit stations. constructed in accordance with Section 443. 

1019.4 Group 1-2, 1-2.1, and 1-3. and R-2.foccupancies. In Group 1-2, 1-2.1, aA4 1-3. and R-2.1 occupancies, floor 
openings between stories containing exit access stairways or ramps are required to be enclosed. with a shaft 
enclosure constructed in accordance with Section 713. 

Exception: In Group 1-3 occupancies, exit access stairways or ramps constructed in accordance with Section 408 are 
not required to be enclosed. 

TABLE 4-0-1-8A 1020.1 
CORRIDOR FIRE-RESISTANCE RATING 

OCCUPANT LOAD SERVED BY REQUIRED FIRE-RESISTANCE RATING (hours) 
OCCUPANCY CORRIDOR Without sprinkler system With sprinkler system 0 

H-1, H-2, H-3 All Not Permitted 1 
H-4, H-5, L Greater than 30 Not Permitted 1 

Ad, B, F, M, S, U Greater than 30 1 0 
R-1, R-2, R-3, R-3.1, Greater than 1 O Not Permitted 1d M1 

R-4 
l-2a, 1-2. 1, 1-4 AU Greater than 6 Not Permitted 1 
-14, l-3, R-2. 1 AU Greater than 6 Not Permitted 1b 

E Greater than 10 1 1 
a. For requirements for occupancies m Group 1-2 and !-2.1, see Sections 407.2 and 407.3. 
b. For a reduction in the fire-resistance rating for occupancies in Group 1-3, see Sections 408.1.2 and 408.8. 
c. Buiidings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 
903.3.1.2 where allowed. 
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d. Group R-3 and R-4 buildings equipped throughout with an automatic sprinkler system in accordance with Section 
903.3.1.3. See Section 903.2.B for · 
occupancies where automatic sprinkler systems are permitted in accordance with Section 903.3. 1.3. 
f. [SFM] See Section :f..0281029. 

TABLE 404-3.21020.2 
MINIMUM CORRIDOR WIDTH 

OCCUPANCY WIDTH (minimum) 

Any facilities not listed below 44inches 

Access to and utilization of mechanical, plumbing or 
24inches 

electrical systems or equipment 

With an occupant load of less than 50 36inches 

Within a dwelling unit 36inches 

In Group E with a corridor having an occupant load of 
72inches 

100 or more 
In corridors and areas serving stretcher traffic in 

72inches 
ambulatory care facilities 

Group I-?. in areas where required for bed movement 96inches 

Conidorsdn Group 1-2 and 1-3 occupancies seNing 
any area caring for one or more nonambulatory 96inches 
persons.· 

For SI: 1 inch = 25.4 mm. 

4043.41020.4 Dead ends. Where more than one exit or exit access doorway is required, the exit access shall be 
arranged such that there are no dead ends in corridors more than 20 feet (6096 mm) in lerigth. 

Exceptions: 
1. In occupancies in Group 1-3 of Condition 2, 3 or 4, the dead end in a corridor shall not exceed 50 feet (15 240 mm). 
2. In occupancies in Groups B, E, F, -14,M, R-1, R-2, R-2.1, R-4, S and U, where the building is equipped throughout 
with an automatic sprinkler system in accordance with Section 903.3.1.1, the length of the dead-end corridors shall 
not exceed 50 feet (15 240 mm}. 
3. A dead-end corridor shall not be limited in length where the length of the dead-end corridor is less than 2.5 times 
the least width of the dead-end corridor. 

4-048.61020.5 Air movement in corridors. Corridors shall not serve as supply, return, exhaust, relief or ventilation 
air ducts. 

Exceptions: 
1. Use of a corridor as a source of makeup air for exhaust systems in rooms that open directly onto such corridors, 
including toilet rooms, bathrooms, dressing rooms, smoking lounges and janitor closets, shall be permitted, provided 
that each such corridor is directly supplied with outdoor air at a rate greater than the rate of makeup air taken from 
the C:orridor. . · 
2. Where located within a dwelling unit, the use of corridors for conveying return air shall not be prohibited. 
3. Where located within tenant spaces of 1,000 square feet (93 m2

) or less in area, utilization of corridors for 
conveying return air is permitted. 
4. Incidental air movement from pressurized rooms within health care facilities, provided that the corridor is not the 
primary source of supply or return to the room. 
5. For health care facilities under the jurisdiction of the Office of Statewide Health Planning and Development 
(OSHPD), see the California Mechanical Code. 

1018.5.11020.5.1 Corridor ceiling. Use of the space between the corridor ceiling and the floor or roof structure 
above as a return air plenum is permitted for one or more of the following conditions: 

1. The corridor is not required to be of fire-resistance-rated construction. 
2. The corridor is separated from the plenum by fire-resistance-rated construction. 
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3. The air-handling system serving the corridor is shut down upon activation of the air-handling unit smoke detectors 
required by the lntemationa!Ca/ifomia Mechanical Code. 
4. The air-handling system serving the corridor is shut down upon detection of sprinkler water flow where the building 
is equipped throughout with an automatic sprinkler system. 
5. The space between the corridor ceiling and the floor or roof structure above the corridor is used as a component of 
an approved engineered smoke control system. 

4048.61020.6 Corridor continuity. Fire-resistance-rated corridors shall be continuous from the point of entry to an 
exit, and shall not be interrupted by intervening rooms. Where the path of egress travel within a fire-resistance-rated 
corridor to the exit includes travel along unenclosed exit access stairways or ramps, the fire resistance-rating shall be 
continuous for the length of the stairway· or ramp and for the length of the connecting corridor on the adjacent floor 
leading to the exit. · 

Exceptions: 
1. Foyers, lobbies or reception rooms constructed as required for corridors shall not be construed as intervening 
rooms. . 
2. Enclosed elevator lobbies as permitted by Item 1 of Section 1016.2 shall not be construed as intervening rooms . 
.2,.3. [SFM] In fully sprinklered office buildings, corridors may lead through enclosed elevator lobbies if all areas of the 
building have access to at least one required exit without passing through the elevator lobby. 

[Editorial Note: Remove 2013 CBC amendments to 1021.1. CA Amendments relocated to 1006.3 or covered with 
model code language in 1006.3.1.] 
1021.1 General. Each story and occupied roof shall have the minimum number of .~dependent 9*its, or access to 
exits, as specified in this section Tab!-0 1021.1. A sjngle E»<it or aooe88 te a single exit sha!! be permitted fn 
aooordanoe with Section 1021.2. The required number of exits, or exit access stairways or ramps providing access to 
exits, from any story shall be maintained until arrival at grade or a public way. Exits or access to exits from any story 
shall be configured in accordance v.;Uh this section. Eash story abo•.re the second story of a building shall have a 
minimum of one interior or exterior exit stair.v1ay, or interior or exterior exit ramp. At each story abo»'e the second story 
that requires a minimum of three or more exits, or access to exits, a minimum of 50 percent of the required exits shall 
be-ffitefior or exterior exit stairways, or interior or exterior exit ramps. 

Exceptions: 
1. Interior exit stairways and interior exit ramps are not required in open parking garages where the means of egress 
seF'Jes only the open parking garage. 
2. Interior exit stairways and interior exit ramps are not required in outdoor facilities where all portions of the means of 
egress are essentially open to the outside. 

[Editorial Note: Remove existing amendments to Table 1021 :1. Model code Table has been removed and relocated 
and amendment no longer applies.] 

TABLE 1021.1 
MINIMUM A'rJMBliR OF EXITS OR ACCESS TO EXITS PER STORY 

Oeol:JfJant Load per Si-OF}' Minim1:1m .".4:Jmber of Exits erAoee88 to Exits F."Gffl 
~ 

5011,000 

More tf:lan 1, 000 4 

[Editorial Note: Remove 2013 CBC amendments to 1021.2. CA Amendments relocate to more appropriate section. 
See 1006.3.2.] 
1021.2 S!Rgle e~dts from stories. A single exit or acoe88 to a siRg.1-0 exit sha!J be permitted Two exits, or .exit access 
stairways or ramps providing assess to exits, from any story or occupied roof, shall be prO'Jided where one of the 
following conditions exists: 

1. The occupant load, or number of dwelling units and &Xit access travel distanoe does not e~roeed one of the values 
in Table 1021.2(1) or 1021.2(2). 
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2. Tl'le exit access trai.•el distaAce 9*ceeEls. tl'lat s13ecified iA Table 1021.2(1) or 1021.2(2) as EletermiAed iA 
accordaAce with the 13rovisi0As of SectioA 1 Q10.1. 
3. l=lelisto13 landiAg areas located OR buildiAgs or structures shall be 13ro1.'iEled with t\vo e>Gts, or exit access stairways 
or ram13s providing access to 9*its. s ORO oftl'le values in Table 1021.2(1) or 1Q21.2(2). 
exseptions: 
12. Rooms, areas and s13aces com13lying witl'l Section 1015.1 with exits that discl'large directly to tl'le 9*terior at tl'le 
le•Jel of exit discharge, are permitted to l'lai.•e oAe exit er assess ta a siRgle wit. 
23. Greu13 R 3 occu13aAcy builElings shall be 13ermitteEI lo have oAe exit wheFe eash iRdMooa.' story semp#es with 
TatJle 1021.2(1). 
34. Parking garages where vehicles are mechanically parked shall be permitted to have eAe exit er assess tea siRgle 
&fit. . 

4. l\ir traffic central towers shall be provided with the minimum number of exits s13ecified iA SectioA 412.3. 
5. lndi•.'idual dwelliAg units iA sem131iance witl'l Seotien 1Q2,1.2.3. 
6a. Group R 3 aAd R 4 songregate resideAses shall be 13ermitted to ha>Je one exit where eaGh indiYidl:Ja/ stery 
somp!ies w.il:h TatJ!e 1021.2(1) or 1021.2(2). 

[Editorial Note: Remove section 1021.2.2. Model code was also removed from the 2012 IBC (section 1021.2.2)] 
1021.2.2 &its from speGifis 5pace. Exits seA'lng spesifk; spases or araas Reed not tJe assessed tJy the remaiRclet 
of the story .. when al! of the fellowing affJ met: 

1. The m1n=itJer of exits from the ORtire stery sempHes with Sestion 1021.4.1 1021.1; 
2. The assess te wits from eash JmiMdl:Ja.' spase iR the stery sompJJes w!l:h SestlOR 1Q15.1; and 
3. At! spases within eash poFtioR of a stery sf:taN ha•;e assess to the min.mum nwmtJer of appreved iRclepenclent e;<its 
eased on the oOOEJpaRt !ead of that po!#on of the story ewt not less th.an two wits. 

4022-.21023.2 Construction. Enclosures for interior exit stairways and ramps shall be constructed as fire barriers in 
accordance with Section 707 or horizontal assemblies constructed in accordance with Section 711, or both. Interior 
exit stairway and ramp enclosures shall have a fire-resistance rating of not less than 2 hours where connecting four 
stories or more and not less than 1 hour where connecting less than four stori~s. The number of stories connected by 
the interior exit stairways or ramps shall include any basements, but not any mezzanines. Interior exit stairways and 
ramps shall have a fire-resistance rating not less than the floor assembly penetrated, but need not exceed 2 hours. 

Exceptionss: 
1. Interior exit stahways and ramps in Group 1-3 occupancies in accordance with the provisions of Section 408.3.8. 
2. Interior exit stairways within an atrium enclosed in accordance with Section 404.6. · 
-2-:!l.,. Fixed guideway transit stations, constructed in accordance with Section 433443. 

4()22...91023.9 Stairway identification signs. A sign shall be provided at each floor landing in an interior exit stairway 
and ramp connecting more than three stories designating the floor level, the terminus of the top and bottom of the 
interior exit stairway and ramp and the identification of the stairway or ramp. The signage shall also state the story of, 
and the direction to, the exit discharge and the availability of roof access from the interior exit stairway and ramp for 
the fire department. The sign shall be located 5 feet (1524 mm) above the floor landing in a position that is readily 
visible when the doors are in the open and closed positions. In addition to tl'le stai1¥.<ay ideAtifioation sign, a floor le>.<el 
sign iA raised characters aAd braille som13lying with ICC A117.1 shall be located at easf:l floor le11el landing adjasent 
to tl'le door leading from the iAterior e>Gt stairway aAd raFA13 iAto tl'le sorridor to identify tl'le floor level. 

In addition to the stairway identification sign, ·raised characters and braille floor identification signs that comply with 
Chapter 11 B shall be located at the landing of each floor level, placed adjacent to the door on the latch side, in all 
enclosed stairways in buildings two or more stories in height to identify the floor level. At the exit discharge level, the 
sign shall include a raised five pointed star located to the left of the identifying floor level. The outside diameter of the 
star shall be the same as the height of the raised characters. 

1022.9.11023.9.1 Signage requirements. Stairway identification signs shall comply with all of the following 
requirements: 

1. The signs shall be a minimum size of 18 inches (457 mm) by 12 inches (305 mm). 
2. The letters designating the identification of the interior exit stairway and ramp, such as STAIR NO. 1 or WEST 
STAIR, shall be placed at the top of the sign and shall be not less than 11/2 inches (38 mm) in height block lettering 
with 114-inch (6 mm) strokes. 
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3. The number .designating the floor level shall.be not less than 5 inches (127 mm) in height with 314-inch (19 mm) 
strokes and located in the center of the sign. The mezzanine levels shall have the letter "M" preceding the floor level. 
Basement levels shall have the letter "B" preceding the floor number. 
4. Other lettering and numbers shall be not less than 1 inch (25 mm) in height. 
5. The stairway's upper terminus, such as ROOF ACCESS or NO ROOF ACCESS, shall be placed under the 
stairway identification in 1-inch-high (25 mm) block lettering with 114-inch (6 mm) strokes. 
6. The lower and upper terminus of the stairway sha// be placed at the bottom of the sign in 1-inch-high (25 mm) block 
lettering with 114-inch (6 mm) strokes . 
.a.:7. Characters and their background shall have a nonglare finish. Characters shall contrast with their background, 
with either light characters on a dark background or dark characters on a light background. 
6.8. Where signs required by Section 1023.9 are installed in the interior exit stairways and ramps of buildings subject 
to Section 1025, the signs shall be made of the same materials as required by Section 1025.4. 

[Editorial Note: 2013 CBC amendments no longer necessary for Section 1023.11.] 
1022.101023.11 Smokeproof enclosures. Where required by Section 403.5.4 or 405. 7.2, interior exit stairways and 
ramps shall be smokeproof enclosures in accordance with Section 909.20. 

[Editorial Note: 2013 CBC amendments no longer necessary for Section 1023.11.1.] 
1022.10.11023.11.1 Termination and extension. A smokeproof enclosure shall terminate at an exit discharge or a 
public way. The smokeproof enclosure shall be permitted to be extended by an exit passageway in accordance with 
Section 1023.3. The exit passageway shall be without openings other than the fire door assembly required by Section 
1023.3.1 and those necessary for egress from the exit passageway. The exit passageway shall be separated from 
the remainder of the building by 2-hour fire barriers constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or both. 

Exceptions: 
1. Openings in the exit passageway serving a smokeproof enclosure are permitted where the exit passageway is 
protected and pressurized in the same manner as the smokeproof enclosure, and openings are protected as required 
for access from other floors. 
2. The fire barrier separating the smokeproof enclosure or press1;1ri;a;ed stairway from the exit passageway is not 
required, provided the exit passageway is protected and pressurized in the same manner as the smokeproof 
enclosure. 
3. A smokeproof enclosure shall be permitted to egress through areas on the level of discharge or vestibules as 
permitted by Section 1027. 

1022.10.21023.11.2 Enclosure access. Access to the stairway or ramp within a smokeproof enclosure shall be by 
way of a vestibule or an open exterior balcony. 

e:x:Geption: Aooess is not req1;1ired by way of a '«estibule or e:Xterior baloony for stairways and ramps using the 
pressmi;a;ation alternative oomplying with Seotion 909.20.5. 

4-023.21024.2 Width. The required capacity of exit passageways shall be determined as specified in Section 1005.1 
but the minimum width shall be not less than 44 inches (1118 mm), except that exit passageways serving an 
occupa.nt load ·Of less than 50 shall be not less than 36 inches (914 mm) in width. The minimum width or required 
capacity of exit passageways shall be unobstructed. 

Exception: Encroachments complying with Section 1005.7 

The clear width of exit passageways in a Group 1-2 occupancy used for the movement of beds and litters shall be 44-
inch (1118) minimum. 

[Editorial Note: 2013 CBC amendments for Section 1026.4 relocated to 1026.4.2] 
4-02§.41026.4 Refuge area. The refuge area of a horizontal exit shall be a space occupied by the same tenant or a 
public area and each such refuge area shall be adequate to accommodate the original occupant load of the refuge 
area plus the occupant load anticipated from the adjoining compartment. The anticipated occupant load from the 
adjoining compartment shall be based on the capacity of the horizontal exit doors entering the refuge area. 

-1-02-'i'.A1028.1 General. Exits shall discharge directly to the exterior of the building. The exit discharge shall be at 
grade or shall provide a a direct path of egress travel path of egress tFavel to grade. The exit discharge shall not 
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reenter a building. The combined use of Exceptipns 1 and 2 shall not exceed 50 percent of the number and capacity 
of the required exits. · 

Exceptions: 
1. Not more than 50 percent of the number and minimum width or required capacity of interior exit stairways and 
ramps is permitted to egress through areas on the level of discharge provided all of the following conditions are met: 
1.1. Discharge of interior exit stairways and ramps shall be provided with a free and unobstructed path of travel to an 
exterior exit door and such exit is readily visible and identifiable from the point of termination of the enclosure. 
1.2. The entire area of the level of exit discharge is separated from areas below by construction conforming to the 
fire-resistance rating for the enclosure. 
1.3. The egress path from the interior exit stairway and ramp on the level of exit discharge is protected throughout by 
an approved automatic sprinkler system. Portions of the level of exit discharge with access to the egress path shall 
be either equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1 or 
903.3.1.2, or separated from the egress path in accordance with the requirements for the enclosure of interior exit 
stairways or ramps. 
1.4. Where a required interior exit stairway or ramp and an exit access stairway or ramp serve the same floor level 
and terminate at the same level of exit discharge, the termination of the exit access stairway or ramp and the exit 
discharge door of the interior exit stairway or ramp shall be separated by a distance of not less than 30 feet (9144 
mm) or not ·1ess than one-fourth the length of the maximum overall diagonal dimension of the buildlhg, whichever is 
less. The distance shall be measured in a straight line between the exit discharge door from the interior exit stairway 
or ramp and the last tread of the exit access stairway or termination of slope of the exit access ramp. 

2. Not more than 50 percent of the number arid minimum width or required capacity of the interior exit stairways and 
ramps is permitted to egress through a vestibule provided all of the following conditions are met: 
2.1. The entire area of the vestibule is separated from areas below by construction conforming to the fire-resistance 
rating of the interior exit stairway or ramp enclosure. 
2.2. The depth from the exterior of the building is not greater than 10 fe~t (3048 mm) and the length is not greater 
than 30 feet (9144 mm). 
2.3. The area is separated from the remainder of the level of exit discharge by a fire partition constructed in 
accordance with Section 708. 

Exception: The maximum transmitted temperature rise is not required. 

2.4. The area is used only for.means of egress and exits directly to the outside. 

3. Horizontal exits complying with Section 1026 shall not be required to discharge directly to the exterior of the 
building. 

4-021.51028.5 Access to a public way. The exit discharge shall provide a direct and unobstructed access to a public 
way. 

Exception: Where access to a public way cannot be provided, a safe dispersal area shall be provided where all of 
the following are met: 
. . 
· 1. The area shall be of a size to accommodate not less than 5 square feet (0.46 m2

) for each person. 
2. For other than Group E buildings, the area shall be located on the same lot not less than 50 feet (15 240 mm) 
away from the building requiring egress. For Group E buildings, the area shall be located on the same lot at least 50 
feet (15 240 mm) away from any building. 
3. The area shall be permanently majntained and identified as a safe dispersal area. 
4. The area shall be provided with a safe and unobstructed path of travel from the building. 

1029.1 General. A room or space used for assembly purposes that contains seats, tables, displays, equipment or 
other material shall comply with this section. 

Exception: Group A occupancies within Group 1-3 facilities are exempt from egress requirements of 1028. 

4028.21029.2 Assembly main exit. A building, room or space used for assembly purposes that has an occupant 
load of greater than 300 and is provided with a main exit, that main exit shall be of sufficient capacity to 
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accommodate not less than one half of the OCC!Jpant load, but such capacity shall be not less than the total required 
capacity of all means of egress leading to the exit. Where the building is classified as a Group A occupancy, the main 
exit shall front on not less than one street or an unoccupied space of not less than 10 feet (3048 mm) 20 feet (6096 
mm) in width that adjoins a street or public way. In a building, room or space used for assembly purposes where 
there is not a well-defined main exit or where multiple main exits are provided, exits shall be permitted to be 
distributed around the perimeter of the building provided that the total capacity of egress is not less than 100 percent 
of the required capacity and 8f-leastnot less than one exit shall discharge on a street or an unoccupied space of not 
Jess than 20 feet (6096 mm )in wiffthcapacity that adjoins a street or pub/icway. Smoke-protected seating shall 
comply with Section 1028.9.21029.6.2. 

4-02&31029.3 Assembly other exits. In addition to having access to a main exit, each level in a building used for 
assembly purposes having an occupant load greater than 300 and provided with a main exit, shall be provided with 

. additional means of egress that shall provide an egress capacity for not less than one-half of the total occupant load 
served by that level and shall comply with Section 1007.1. AUeastNot less than one-halfof the additional means of 
egress required by this section shall be directly to an exit, or through a lobby, that is not used to access the main exit, 
to an exit, or to a one hour rated corridor to an exit. In a building used for assembly purposes where there is not a 
well-defined main exit or where multiple main exits are provided, exits for each level shall be permitted to be 
distributed around the perimeter of the building, provided that the total width of egress is not less than 100 percent of 
the required width and 8f-leastnot less.than one exit shall discharge on a street or an unoccupied space of not less 
than 20 feet (6096 mm) in wif#l:lcapacity that adjoins a street or publicway.Smoke-protected seating shall_complyiRfJ 
with Section 1028.9.21029.6.2. 

1028.3.11029.3.1 Occupant loads 300 or less. Group A occupancies or assembly occupancies accessory to Group 
E occupancies that have an occupant load of 100 or more and 300 or Jess, shall have fit-leastnot less than one of the 
required means of egress directly to an exit, or through a lobby, that is not used to access the other required exit, to 
an exit, or to a one-hour rated corridor to an exit or continuous through a one-hour rated lobby to an exit. Af.leastNot 
Jess than one exit shall discharge on a street or an unoccupied space of not less than 20 feet (6096 mm) in 
wif#l:lcapacity that adjoins a street or public way. 

1028.6.41029.6.4 Public address system. See section 907.2.1.3. 

1028.9.11029.9.1 Minimum aisle width. The minimum clear width for aisles shall comply with one of the following: 
1. Forty-eight inches (1219 mm) for stepped aisles having seating on each side. 

Exception: Thirty-six inches (914 mm) where the stepped aisles serve less than 50 seats. 

2. Thirty-six inches (914 mm) for stepped aisles having seating on only one side. 

Exception: Twenty-three inches (584 mm) between an aisle stair handrail and seating where a stepped aisle does 
not serve more than five rows on one side. 

3. Twenty-three inches (584 mm) between a stepped aisle handrail or guard and seating where the stepped aisle is 
subdivided by a mid-aisle handrail. 
4. Forty-two inches (1067 mm) for level or ramped aisles having seating on both sides. 

Exceptions: 
1. Thirty~six inches (914 mm) where the aisle serves less than 50 seats. 
2. Thirty inches (762 mm) where the aisle does not serve more than 14 seats. 

5. Thirty-six inches (914 mm) for level or ramped aisles having seating on only one side. 

Exception: For other than ramped aisles tl)at serve as part of an accessible route, 30 inches (762 mm) where the 
ramped aisle does not serve more than 14 seats. 

6. Libraries with open book stacks shall have main aisles not less than 44 inches (1118 mm) in width, and side, range 
and end aisles not less than 36 inches (914 mm) in width. 
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4-029:41030.1 General. In addition to the means of egress required by this chapter, provisions shall be made for 
emergency escape and rescue openings in Group R~ occupancies iA aooordapoe witl=l Tables 1006.3.2(1) aAd 
1006.3.2(2) aAd Group R 3 oooupaAoies. Basements and sleeping rooms below the fourth story above grade plane 
shall have at least one exterior emergency escape and rescue opening in accordance with this section. Where 
basements contain one or more sleeping rooms, emergency escape and rescue openings shall be required in each 
sleeping room, but shall not be required in adjoining areas of the basement. Such openings shall open directly into a 
public way or to a yard or court that opens to a public way. 

Exceptions: 
1. In Groups R-1 ·and R-2 occupancies constructed of Type I, Type /IA, Type I/IA or Type IV construction equipped 
throughout with an approved automatic sprinkler system in accordance with Section 903.3.1.1 
4.. 2. Basements with a ceiling height of less than 80 inches (2032 mm) shall not be required to have emergency 
escape and rescue openings. ·· 
6.-3. Emergency escape and rescue openings are not required from basements or sleeping rooms that have an exit 
door or exit access door that opens directly into a public way or to a yard, court or exterior exit balcony that opens to 
a public way. 
3-i1. Basements without habitable spaces and having not more than 200 square feet (18.6 m2) in floor area shall not 
be required to;have emergency escape and rescue openings. 

4-029.41030.4'0perational constraints. Emergency escape and rescue openings and any exit doors shall be 
maintained free of any obstructions other than those allowed by this section and shall be operational from the inside 
of the room witl=lout tl=le use of koyt; or tools. Bars, grilles, grates or similar devices are permitted to be placed over 
emergency escape and rescue openings proVided the minimum net clear opening size complies with Section 1030.2 
and such devices shall be releasable or removable from the inside without the use of a key, tool, special knowledge 
or effort or force greater than that which is required for normal operation of the emergency escape and rescue 
opening. Where such bars, grilles, grates or similar devices are installed in existing buildings, smoke alarms shall be 
installed in accordance with Section 907.2.11 regardless of the valuation of the alteration. The release mechanism 
shall be maintained operable at all times. 

Such bars, grills, grates or any similar devices shall be equipped with an approved exterior release device for use by 
the fire depariment only when required by the authority having jurisdiction. 

Where security bars (burglar bars) are installed on emergency egress and tascue windows or doors, on or after July 
1, 2000, such devices shall comply with California Building Standards Code, Part 12, Chapter 12-3 and other 
applicable provisions of Pari 2. 

Exception: Group R-1 occupancies provided with a monitored fire sprinkler system in accordance with Section 
903.2.B and designed in accordance with NFPA 13 may have openable windows pennanently restricted to a 
maximum 4-inch (102 mm) open position. 

CMAPTER11 
.'\CCl5SSl81blTY 

(Note: Chapter 11 will not be printed in the California Building Code.) 

CHAPTER12 
INTERIOR ENVIRONMENT 

1203.1 General. Buildings shal.1 be provided with natural ventilation in accordance with Section 1203.4, or mechanical 
ventilation in accordance with the fRfeFRationa!Califomia Mechanical Code. 

Where the air infiltration rate in a dwelling unit is less than 5 air changes per hour when tested with a blower door at a 
pressure 0.2 inch w.c. (50 Pa) in accordance with. SeotioA 402.4.1.2 of the IRteFRationa!Califomia Energy 
GoRseri1ation Code- Residential Provisions, the dwelling unit shall be ventilated by mechanical means in accordance 
with Section 403 of the IRtema#eRa!Califomia Mechanical Code. Ambulatory care facilities and Group 1-2 
occupancies shall be ventilated by mechanical means in accordance with Section 407 of the lRtemationa!Califomia 
Mechanical Code. 
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1203.2.1 Openings into attic. Exterior openings into the attic space of any building intended for human occupancy 
shall be protected to prevent the entry of birds, squirrels, rodents, snakes and other similar creatures. Openings for 
ventilation having a least dimension of not less than 1/16 inch (1.6 mm) and not more than 1/4 inch (6.4 mm) shall be 
permitted. Openings for ventilation having a least dimension larger than 1/4 inch (6.4 mm) shall be provided with 
corrosion-resistant wire cloth screening, hardware cloth, perforated vinyl or similar material with openings having a 
least dimension of not less than 1/16 inch (1.6 mm) and not more than 1/4 inch (6.4 mm). Where combustion air is 
obtained from an attic area, it shall be in accordance with Chapter 7 of the lntemat!ona!Califomia Mechanical Code. 

1203.4.2 Exceptions. The following are exceptions to Sections 1203.4 and 1203.4.1: 

1. Where warranted by climatic conditions, ventilation openings to the outdoors are not required if ventilation 
openings to the interior are provided. 
2. The total area of ventilation openings is permitted to be reduced to 1/1,500 of the under-floor area where the 
ground surface is covered with a Class I vapor retarder material and the required openings are placed so as to 
provide cross ventilation of the space. The installation of operable louvers shall not be prohibited. 
3. Ventilation openings are not required where continuously operated mechanical ventilation is provided at a rate of 
1.0 cubic foot per minute (cfm) for each 50 square· feet (1.02 Us for each 10 m2) of crawlspace floor area and the 
ground surface is covered with a Class I vapor retarder. 
4. Ventilation openings are not required where the ground surface is covered with a Class I vapor retarder, the 
perimeter walls are insulated and the space is conditioned in accordance with the !ntemationalCalifomia Energy 
Conservation Code. 
5. For buildings in flood hazard areas as established in Section 1612.3, the openings for under-floor ventilation shall 
be deemed as meeting the flood opening requirements of ASCE 24 provided that the ventilation openings are 
designed and installed in accordance with ASCE 24. 

1203.5.2 Contaminants exhausted. Contaminant sources in naturally ventilated spaces shall be removed in 
accordance with the !ntemationa/Ca/ifomia Mechanical Code and the lntematjona!Califomia Fire Code. 

1203.5.2.1 Bathrooms. Rooms containing bathtubs, showers, spas and similar bathing fixtures shall be mechanically 
ventilated in accordance with the Jntemationa/Califomia Mechanical Code. 

1203.6 Other ventilation and exhaust systems. Ventilation and exhaust systems for occupancies and operations 
involving flammable or combustible hazards or other contaminant sources as covered in the tntemationalCalifomia 
Mechanical Code or the JnteFRatienatCalifomia Fire Code shall be provided as required by both codes. 

1205.4.1 Controls. The control for activation of the required stairway lighting shall be in accordance with the ~ 
+-OCa/ifomia Electrical Code. 

1206.3.3 Court drainage. The bottom of every court shall be properly graded and drained to a public sewer or other 
approved disposal system complying with the lntemat!ona!Califomia Plumbing Code. 

1209.3 Mechanical appliances. Access to mechanical appliances installed in under-floor areas, in attic spaces and 
on roofs or elevated structures shall be in accordance with the lntematfonalCa/ifomia Mechanical Code. 

CHAPTER 15 
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

1503.4 Roof drainage. Design and installation of roof drainage systems shall comply with Section 1503 of this code 
and Sections 1106 and 1108, as applicable, of the lntemationa!Califomia Plumbing Code. 

TABLE 1505.1 a,b 
MINIMUM ROOF COVERING CLASSIFICATION 
FOR TYPES OF CONSTRUCTION 

IA IB llA 118 lllA 1118 IV VA VB 

s s s c-G B c-e s s c-e 
For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929m2. 
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a. Unless otherwise required in accordance wit~ Chapter 7A. the IRtemational '."likJ.l.aRd Urtan .'Rterfaee Cede or duo 
to tho location of tho building within a fire district in acsordanco with /\pf'lendix D. 
b. Nonslassified roof coverings shall. be f'lermitted on buildings of Grouf'l R 3 and Grouf'l U occupancies, where there 
is a minimum fire SOf'laration distance of 6 feet measured from the leading edge of the roof. 
o. Buildings that are not more than two stories above grade f'llaA aA'd having Rot more thaA 6,QOO square feet of 
f'lrojeoted roof area aAd where there is a minimum 10 foot fire SOf'laration distance from tho leading edge of the roof to 
a lot lino on all sides .of the building, eXGef'lt fer street froAts or f'lUblio WO!fS, shall be permitted to ha .. •e roofs of No. 1 
oedar or redwood shakes and No. 1 shingles ooAstrued in accordaAce with SeotioA 1505.7. 

1505.1.1 Roof coverings within vety high fire hazard severity zones. The entire roof covering of every existing 
structure where more than 50 percent of the total roof area is replaced within any one-year period, the entire roof 
covering of every new structure, and any roof covering applied in the alteration, repair or replacement of the roof of 
every existing structure, shall be a fire-retardant roof covering that is at least Class A. 

Exception: The requirements shall not apply in any jurisdiction that adopts the model ordinance approved by the 
State Fire Marshal pursuant to Section 51189 of the Government Code or an ordinance that substantially conforms to 
the model ordinance and transmits a copy to the State Fire Marshal. 

1505.1.2 Roof coverings within state responsibility areas. The entire roof covering of every existing stiucture 
where more than 50 percent of the total roof area is replaced within any one-year period, the entire roof covering of 
every new structure and any roof covering applied in the alteration, repair or replacement of the roof of every existing 
structure shall be a fire-retardant roof covering that is at least Class B. 

Exception: Areas designated as moderate fire hazard severity zones. 

1505.1.3 Roof coverings within all other areas. The entire roof covering of every existing structure where more 
than 50 percent of the total roof area is replaced within any one.-year period, the entire roof covering of every new 
structure, and any roof covering applied in the alteration, repair or replacement of the roof of every existing structure, 
shall be a fire-retardant roof covering that is at least Class C. 

1505.1.4 Roofing requirements in .a Wild/and-Urban Interface Fire Area. Roofing requirements for structures 
located in a Wild/and-Urban Interface Fire Area shall also comply with Section 705A. 

1505.6 Fire-retardant-treated wood shingles and shakes. Fire-retardant-treated wood shakes and shingles shall 
be treated by imf'lregnation with chemicals by the fullcell vacuum pressure process, in accordaAce with AWPA C1. 
Eaoh buAdle shall be marked to ideAtify the manufactured unit and the manufacturer, and shall also be labeled to 
ideAtify the classification of tho material in accordance with the testiAg required iA Section 1505.1, the treatiAg 
sompany and the quality oontrol agency. are wood shakes and shingles complying with UBC Standard 15-3 or 15-4 
which are impregnated by the full-eel/ vacuum-pressure process with fire-retardant chemicals, and which have been 
qualified by UBC Standard 15-2 for use on Class A, B or C roofs. 

Fire-retardanHreated wood shakes and shingles shall comply with ICC-ES EG107 and with the weathering. 
requirements contained in Health and Safety Code Section 13132.70). Each bundle shall bear labels from an ICC 
accredited. quality control agency identifying their roof-covering classification and indicating their compliance with 
ICC-ES EG107 and with the weathering requirements contained in Health and Safety Code Section 13132.70). 

Health and Safety Code Section 13132.70). No wood roof covering materials shall be sold or applied in this state 
unless both of the following conditions are met: 

(1) The materials have been approved and/isled by the State Fire Marshal as complying with the requirements of this 
section. 
(2) The materials have passed at feast five.years of the 10-year natural weathering test. The 10-year natural 
weathering test required by this subdivision shall be conducted in accordance with standard 15-2 of the 1994 edition 
of the Uniform Building Code at a testing facility recognized by the State Fire Marshal. 

1512.1 Solar photovoltaic panels and modules. Photovoltaic panels and modules installed upon a roof or as an 
integral part of a roof assembly shall comply with the requirements of this code (see Section 3111) and the 
IRtemationa!Califomia Fire Code. 
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CHAPTER21 
MASONRY 

2113.9.2 Spark arrestors. [SFM] All chimneys attached to any appliance or fireplace that bums solid fuel shall be 
equipped with an approved spark .. aFFesterarrestor, Where a spark arrestor is installed on a masonry chimney the 
spark arrestor shall meet all of the following requirements: 

1. The net free area of the spark arrestor shall be not less than four times the net free area of the outlet of the 
chimney flue it serves. 
2. The spark arrestor screen shall have heat and corrosion resistance equivalent to 12 gage wire. 19-gage galvanized 
steel or 24-gage stainless steel. 
3. Openings shall not permit the passage of spheres having a diameter larger than 1/2 inch (12.7 mm) nor

1
block the 

passage of spheres having a diameter less than 3/8 inch (9.5 mm). 
1. The Ret free area of the SfJat-k arroster shall Rot Ge less thaR four.times the Ref free area of the outlet of the 
GhfmRfJ)'. 
2. The spat:f.c aFFestersereeR sha!! have heat aRd coFrOsioR FeaistaRce equi•1aleRt te 12 gage wiFe, 19 gage ga.'vaR~ed 
v,rlre or 24 gage staiFJless steel. · 
3. Open'Rgs shall Rot peFFRit the passage of SfJheFes ha'lirlg a diameter larger thaR 112 .'FJGh (12. 7 mm) and sha.'I not 
Glock the passage ofSfJheres hav.'Rg a diameter of,4Jss thaR 318 iRch (9.a mm). 
4. The spark arrestor shall be accessible for cleaning and the screen or chimney cap shall be removable to allow for 
cleaning of the chimney flue. 

2113.11.1.2 Gas appliances. Flue lining systems for gas appliances shall be in accordance with the lntemationa! 
Fuel GasCalifomia Mechanical Code. 

2113.15 Flue area (appliance). Chimney flues shall not be smaller in area than the area of the connector from the 
appliance. Chimney flues connected to more than one appliance shall be not less than the area of the largest 
connector plus 50 percent of the areas of additional chimney connectors. 

Exceptions: 
1. Chimney flues serving oil-fired appliances sized in accordance with NFPA 31. 
2. Chimney flues serving gas-fired appliances sized in accordance with the !Rtemat!ooal Fuel GasCalifomia 
Mechanical Code. 

CHAPTER21A 
MASONRY 

2113A.9.2 Spark arrestors. [SFM] All chimneys attached to any appliance or fireplace that bums solid fuel shall be 
equipped with an approved spark arresterarrestor, Where a spark arrestor is installed on a masorny chimney the 
spark arrestor shall meet all of the following requirements: 

1. The net free area of the spark arrestor shall be not less than four times the net free area of the outlet of the 
chimney flue it seives. 
2. The spark arrestor screen shall have heat and corrosion resistance equivalent to 12 gage wire. 19-gage galvanized 
steel or 24-gage stainless steel. 
3. Openings shall not permit the passage of spheres having a diameter larger than 1/2 inch (12.7 mm) nor block the 
passage of spheres having a diameter less than 3/8 inch (9.5 mm). 
1. The FJet free area of the spark arrester shall Rot Ge less than four times the net free area of the outlet of the 
Ghiff/Rey. 
2. The spafk arrester scFOen sha!I ha•10 heat aRd eOFrOsion FOsistaRce equb1alent te 12 gage wire, 19 gage galvaR~d 
wire or 24 gage staiFJ!ess stee.'. 
8. Openings sha.'I not permit tf:Je passage of spheres having a dlameter larger thaR 112 inGh (12. 7 mm) aRd shal.' not 
Glock tf:Je passage of spheres /:Ja•ling a diameter of Jess than 318 iRGh (9. 9 mm). 
4. The spark arrestor shall be accessible for cleaning and the screen or chimney cap shall be removable to allow for 
cleaning of the chimney flue. 
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CHAPTER26 
PLASTIC 

2603.4.1.12 Interior signs. Foam plastic used for interior signs in covered mall buildings in accordance with Section 
402.6.4 shall be permitted without a thermal barrier. Foam plastic signs that are not affixed to interior building 
surfaces shall comply with Chapter 8 of the fnteFRationa!Califomia Fire Code. 

CHAPTER27 
ELECTRICAL 

2701.1 Scope. This chapter governs the electrical components, equipment and systems used in buildings and 
structures covered by this code. Electrical components, equipment and systems shall be designed and constructed in 
accordance with the provisions of the NFPA 70Califomia Electrical Code. 

2702.1 Installation. Emergency power systems and standby power systems required by this code shall comply with 
Sections 2702.1.1 through 2702.1. 7. !ntemationa!Ga!ifomia Fk=e Gode. 

2702.1.2 Electrical. Emergency power systems and standby power systems required by this code or the 
lntematfona/Califomia Fire Code shall be installed in accordance with the fntemationa!Califomia Fire Code, NFPA 
::mCalifomja Bectrical Code, NFPA 11 O and NFPA 111. 

2702.2.3 Emergency responder radio coverage systems. Standby power shall be provided for emergency 
responder radio coverage systems required ln Section 915 and the lntemationa.'Califomia Fire Code. The standby 
power supply shall be capable of operating the emergency responder radio coverage system for a duration of not less 
than 24 hours. 

2702.2.8 Hazardous materials. Emergency or standby power shall be provided in occupancies with hazardous 
materials where required by the !ntemationa/Califomia Fire Code. 

2702.2.9 High-rise buildings and Group 1-2 occupancies having occupied floors located more than 75 feet 
above the lowest level of fire department vehicle access. Emergency and standby power shall be provided in 
high-rise buildings and Group 1-2 occupancies having occupied floors located more than 75 feet above the lowest 
level of fire department vehicle access as reqruied in section403.4.88.. · 

2702.2.12 Membrane structures. Standby power shall be provided for auxiliary inflation systems in pennant 
membrane structures are required in Se.ction 3102.8.2. Standby power shall be provided for a duration of not less 
than 4 hours. Auxiliary inflation systems in temporary air supported and air-inflated membrane structmes shall be 
provided in accordance with Section 3103.10.4 of the lfltemationa!Califomia Fire Code. 

2702.2.13 Pyrophoric materials. Emergency power shall be provided for occupancies with silane gas in accordance 
with the !ntemationa/Ca/ifomia Fire Code. 

2702.2.17 Group L-Occupancy. Emergency power shall be provided in Group L occupancies in accordance with this 
chapter and Section 443.4.6.1453.4.6.1. 

[Editorial Note: 2013 CBC amendments for Section 2702.2.11 and 2702.2.12 ls being removed. These sections are 
no longer within the model code.] 
2702.2.11 Mighly taxis aRd taxis materials. Emergency power shall be provided for occupancies with highly tmdc or 
toxic materials in accordance with the !RtemationalGa!if-Omia t=ire Code. 

2702.2.12 OFgaRis peroxides. Standby power shall be provided for occupancies with silane gas in accordance 1Nifu 
the fntematkmalCalifomia FiFe Gode. 

2702.4 Maintenance. Emergency and standby power systems shall be maintained and tested in accordance with the 
fntemationa/Califomia Fire Code. 
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2801.1 Scope. Mechanical appliances, equipment and systems shall be constructed, installed and maintained in 
accordance with the lntemationalCa/ifomia Mechanical Code and the International Fuel Gas Code. Masonry 
chimneys, fireplaces and barbecues shall comply with the lnternationalCalifomia Mechanical Code and Chapter 21 of 
this code. · 

2802 Spark Arresterarrestor. [SFM] Alf chimneys attached to any appliance or fireplace that bums solid fue: shall 
be equipped with an approved spark an:esterarrestor. the spark arrestor shall meet all of the following requirements: 

1. The net free area of the spark afff>8terarrestor shall be not he less than four times the net free area of the outlet of 
the chimney. 
2. The spark arresterarrestor screen shall have heat ahd corrosion resistance equivalent to 12:i]age wire, 19:i}age 
steel galvanized wire or 24-_gage stainless steel. 
3. Openings shall not pennit the passage of spheres having a diameter larger than 112 inch (12. 7 mm) nor-and shall 
Ref block the passage of spheres having a diameter et less than3!8 inch (9.5 mm). 
4. The spark arrestor shall be accessible for cleaning and the screen or chimney cap shall be removable to allow for 
cleaning of the chimney flue. 

CHAPTER30 
ELEVATORS AND CONVEYING SYSTEMS 

· 3001.2 Referenced standards. Except as otherwise provided for in this code, the design, construction, installation, 
alteration, repair and maintenance of elevators and conveying systems and their components shall conform to ASM€i 
A17.1/CSA 844, ASMEA17.7/CSA B44.7Ca/ifomia Code of Regulations, Title 8, Division 1, Chapter4, Subchapter6, 
Elevator Safety Orders, ASME A90.1, ASME 820.1, ALI ALCTV, and ASCE 24 for construction in flood hazard areas 
established in Section 1612.3. 

3001.4 Change in use. A change in use of an elevator from freight to passenger, passenger to freight, or from one 
freight class to another freight cla.ss shall comply with Section 8.7 of J\SME A17.1/CSA B44Ca/ifomia Code of 
Regulations, Title 8, Division 1, Chapter 4, Subchapter 6, Elevator Safety Orders. 

3001.5 Elevators utilized to transport hazardous materials. Elevators utilized to transport hazardous materials . 
shall also comply with the California Fire Code Section 2703. 10.4. 

The following California sections replace the corresponding model code section for applications specified in section 
1. 11 for the Office of the State Fire Marshal. 

3002.4a General Stretcher Requirements. All buildings and structures with one or more passenger service 
elevators shall be provided with not less than one medical emergency service elevator to all landings meeting the 
provisions of Section 3002.4a. 

Exceptions: 
1. Elevators in structures used only by maintenance and operating personnel. 
2. Elevators in jails and penal institutions. 
3. Elevators in buildings or structures where each landing is at ground level or is accessible at grade level or by a 
ramp. 
4. Elevator(s) in two-story buildings or structures equipped with stairs of a configuration that will accommodate the 
carrying of the gurney or stretcher as pennitted by the local jurisdictional authority. 
5. Elevators in buildings or structures less than four stories in height for which the local jurisdictional authority has 
granted an exception in the fonn of.a written document. 

3002.4, 1 a Gurney size. The medical emergency service elevator shall accommodate the loading and transport of an 
ambulance gurney or stretcher [maximum size 24 inches by 84 inches (610 mm by 2134 mm) with not less than 5-
inch (127 mm) radius comers] in the horizontal position. 

3002.4.2a Hoistway doors. The hoistway landing openings shall be provided with power-operated doors. 

3002.4.3a Elevator entrance openings and car size. The elevator car shall be of such a size and arrangement to 
accommodate a 24-inch by 84-inch (610 mm by 2134 mm) ambulance gurney or stretcher with not less than 5-inch 
(127 mm) radius comers, in the horizontal, open position, shall be provided with a minimum clear distance between 
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walls or between walls and door excluding re(um panels not less than 80 inches by 54 inches (2032 mm by 1372 
mm), and a minimum distance from wall to return panel not less than 51 inches (1295 mm) with a 42-inch (1067 mm) 
side slide door. 

Exception: The elevator car dimensions and/or the clear entrance opening dimensions may be altered where it can 
be demonstrated to the local jurisdictional authority's satisfaction that the proposed configuration will handle the 
designated gurney or stretcher with equivalent ease. Documentation from the local authority shall be provided to the 
Occupational Safety and Health Standards Board. 

3002.4.4a Elevator recall. The elevator(s) designated the medical emergency elevator shall be equipped with a key 
switch to recall the elevator nonstop to the main floor. For the purpose of this section, elevators in compliance with 
Section 3003.2 shall be acceptable. 

3002.4.5a Designation. Medical emergency elevators shall be identified by the international symbol (Star of Life) for 
emergency medical services. 

3002.4.6a Symbol size. The symbol shall not be less than 3 inches (76 mm) in size. 

3002.4.7a Symbol location. A symbol shall be permanently attached to each side of the hoistway door frame on the 
polfion of the frame at right angles to the hallway or landing area. Each symbol shall be not less than 78 inches (1981 
mm) and not more than 84 inches (2134 mm) above the floor level at the threshold. 

3002.5 Emergency doors. \/Vhere an elevator is installed in a single blina l=loist\"<ay or on tl=le outsiae of a builaing, 
there shall be installeel in tl=le blind portion of tl=le l=loist\•Jay or blank faoe of tl=le builaing, an emergency aoor in 
aoooraanoe witl=l ASME A17.1/CSA B44.Emergency doors in blind hoistways as described in ASME A17.1-2:004, 
section 2.11.1.2, and access panels as described in ASME A17.1-2:004, section 2.11.1.4, are prohibited in 
accordance with California Code of Regulations, Title 8, Division 1, Chapter 4, Subchapter 6, Elevator Safety Orders. 

3002.93002.10 Photoelectric Tube Bypass Switch. 

3002.9.13002.10.1 Elevators equipped with photoelectric tube devices which control the closing of automatic, power
operated car or hoistway doors, or both, shall have a switch in the car which, when actuated, will render the 
photoelectric tube device ineffective. · 

3002.9.23002.10.2 The switch shall be constant-pressure type, requiring not less than 10 pounds (44.SN) or more 
than 15 pounds (66. 7 N) pressure to actuate. 

3002.9.33002.10.3 The switch shall be located not less than 6 feet (1829 mm) or more than 6 feet 6 inches·(1981 
mm) above the car floor and shall be located in or adjacent to the operating panel. 

3002.9.43002.10.4 The switch shall be clearly labeled TO BE USED IN CASE OF FIRE ONLY. 

3002.9.53002.10.5 Switches shall be kept in working order or be removed when existing installations are arranged to 
comply with Section 30Q2.9.53002.10.5, Exception 1or2. 

Exceptions 
. 1. Elevators installed and maintained in compliance with Section 3003. 
2. Where alternate means acceptable to the fire authority having jurisdiction are provided that will ensure the doors 
can close under adverse smoke conditions. 

3003.2 Fire-fighters' emergency operation. Elevators shall be provided with Phase I emergency recall operation 
and Phase II emergency in-car. operation in accordance with ASME A17.1.'CSA B44Ca/ifomia Code of Regulations, 
Title 8, Division· 1, Chapter 4, Subchapter 6, Elevator Safety Orders. 

3003.2.1 Floor numbers. Elevator hoistways shall have a floor number not less than 4 inches (102 mm) in height, 
placed on the walls and/or doors of the hoistway at intervals such that a person in a stalled elevator, upon opening 
the car door, can determine the floor position. 
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3003.2.1.1 Fire signs. All automatic elevaton? shall have not less than one sign at each landing printed on a 
contrasting background in letters not less than 112 inch (12.7 mm) high to read: IN CASE OF FIRE USE STAIRWAY 
FOR EXIT. DO NOT USE ELEVATOR. 

3003.2.1.2 Call and Car Operation Buttons. Automatic passenger elevators shall have call and car operation 
buttons within 60 inches (1524 mm) of the floor. Emergency telephones shall also be within 60 inches (1524 mm) of 
the floor. 

3003.3 Standardized fire service elevator keys. All elevators shall be equipped to operate with a standardized fire 
service elevator key in accordance with the lntematiena/Ca/ifomia Fire Code. 

[Editorial Note: 2013 CBC amendments for 2013 Section 3004.1and3004.3.1 is being removed. These sections are 
no longer within the code.] 
3004.1 \'tnits required. Hoistways of elevators and dumlYNaiters penetrating more than three stories shall be 
provided with a means for venting smoke and hot gases to the outer air in ease of fire. 

ExGeptions: 
1. In occupancies of other than Groups R 1, R 2, I 1R 2.1, I 2 and similar occupancies with overnight sleeping units, 
venting of hoisf:\vays is not required where the building is equipped throughout with an approved automatic sprinkler 
system installed in accordance with Section 903.3.1.1 or 903.3.1.2. 
2. Sidewalk elevator hoistways are not required to be vented. 
3. Ele .. •ators contained within and serving open parking garages only. 
4. Elevators within individual residential dwelling units. 

3004.3.1 Redused •1ent area. Where mechanical ventilation sonforming to the .'Rtemationa,'Ga!ifemfa .Meehanioa! 
Gode is provided, a reduetion in the required vent area is allowed pro .. 'idod that all of the following conditions are met: 

1. Tho oooupanoy is not in Group R 1, R 2, I 1 R 2.1 or I 2 or of a similar oocupansy with overnight sleeping quarters. 
2. The vents required by Section 3004 .2 do not have outside exposure. 
3. The hoistway does not extend to the top of the building. 
4. The hoistway and machine room rn<:haust fan is automatically reactivated by thermostatic means. 
5. Equivalent venting of the hoistway is accomplished . 

. 3006.4.13005.4.1 Automatic sprinkler system. Automatic sprinklers shall not be required to be installed in the 
elevator hoistway, elevator machine room, elevator machinery space, elevator control space, f>Fand elevator control 
room where all the following are met: 

1. Approved smoke detectors shall be installed in the elevator hoistway, elevator machine room, elevator machinery 
spaces, elevator control spaces, &:and elevator control rooms and connected to the building fire alarm system in 
accordance with Section 907. 
2. Activation of any smoke detector located in the elevator hoistway, elevator machine room, elevator machinery 
space, elevator control space, eFand elevator control room shall cause the actuation of the building fire alarm 
notification appliances in accordance with 907. 
3. Activation of any smoke detector located in the elevator hoistway, elevator machine room, elevator machinery 
space, elevator control space, f>Fand elevator control room shall cause all elevators having any equipment located in 
that elevator hoistway, elevator machine room,, elevator machinery space, elevator control space, BFand elevator 
control room to recall nonstop to the appropriate designated floor in accordance with CCR Title 8, Division 1, Chapter 
4, Subchapter 6, Elevator Safety Orders. 
4. The elevator machine room, elevator machinery space, elevator control space, GFand elevator control room shall 
be enclosed with fire barriers· constructed in accordance with Section 707 or horizontal assemblies constructed in 
ar,cordance with Section 712, or both. The fire-resistance rating shall not be less than the required rating of the 
hoistway enclosure served by the machinery. Openings in the fire barriers shall be pro.teated with assemblies having 
a fire protection rating not less than that required for the hoistway enclosure doors. The exceptions to Section 
-3006.43005.4 shall not apply. 
5. The building fire alarm system shall be monitored by an approved supervising station in accordance with 907. 
6. An approved sign shall be permanently displayed in the elevator machine room, elevator machinery space, 
elevator control space, -DFand elevator control room in a conspicuous location with a minimum of 1 ~ inch letters on a 
contrasting background, stating: 
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NO COMBUSTIBLE STORAGE 
PERMITTED IN THIS ROOM 

By Order of the Fire Marshal [or name of tire authority] 

3005.5 Shunt trip. Where elevator hoistways, elevator machine rooms, control rooms and control spaces containing 
elevator control equipment are protected with automatic sprinklers, a means installed in accordance with Section 21.4 
of NFPA 72 shall be provided to disconnect automatically the main line power supply to the affected elevator prior to 
the application of water. This means shall not be self-resetting. The activation of automatic sprinklers outside the 
hoistway, machine room, machinery space, control room or control space shall not disconnect the main line power 
supply 

3006.1 General. Elevator hoistway openings and enclosed elevator lobbies shall be provided in accordance with the 
following: 

1. Where hoistway opening protection is required by Section 3006.2, such protection shall be in accordance with 
Section 3006.3. 
2. Where enclosed elevator lobbies are required for underground buildings, such lobbies shall comply with Section 
405.4.3. '''· 
3. Where an area of refuge is required and an enclosed elevator lobby is provided to serve as an area of refuge, the 
enclosed elevator lobby shall comply with Section 1009.6. 
4. Where tire service access elevators are provided, enclosed elevator lobbies shall comply with Section 3007.6. 5. 
Where occupant evacuation elevators are provided, enclosed elevator lobbies shall comply with Section 3008.6. 

3006.2 Hoistway opening protection required. Elevator hoistway door openings shall be protected in accordance 
with Section 3006.3 where an elevator hoistway connects more than three stories two stories in Group A, E, H, I, L, 
R-1, R-2 and R-2.1 occupancies,.high-rise buildings, and other applications listed in Section 1.11 regulated by the 
Office of the State Fire Marshal, and more than three stories for all other occupancies, is required to be enclosed 
within a shaft enclosure in accordance with Section 712.1.1 and any of the following conditions apply: 

1. The building is not protected throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 
or 903.3.1.2. 
2. The building contains a Grou13 I 1 Condition 2 occu13ancy. 
3. The building contains a Grou13 I 2 occu13ansy. 
4. The building contains a Greu13 I · 3 ossu13ansy. 
5. The building is a high rise and the elevator hoistway is more than 75 feet (22 BeQ rnrn) in height. The height of the 
. hoistway shall be measured from the lo>Nest floor to the highest floor of the floors served by the hoistw:ay. 
2. Group A occupancies; 
3. Group E occupancies; 
4. Group H occupancies; 
5. Group I occupancies; 
6. Group L occupancies; 
7. Group R-1, R-2 and R-2.1 occupancies; and 
8. High-rise buildings. 

See Section 403.6 for additional requirements for high:rise buildings. 

Exceptions: 
1. Protection of elevator hoistway door openings is not required where the elevator serves only open parking garages 
in accordance with Section 406.5. 
2. Protection of elevator hoistway door openings is not required at the level(s) of exit discharge, provided the level(s) 
of exit discharge is equipped with an automatic sprinkler system in accoroance with Section 903.3.1.1. 
3. Enclosed elevator lobbies and protection of elevator hoistway door openings are. not required on levels where the 
elevator hoistway opens to the exterior. · 

3006.3 Hoistway opening protection. Where Section 3006.2 requires protection of the elevator hoistway door 
opening, the protection shall be provided by one of the following: · 

1. An enclosed elevator lobby shall be provided at each floor to separate the elevator hoistway shaft enclosure doors 
from each floor by fire partitions in accordance with Section 708. In ~ddition, doors protecting openings in the elevator 
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lobby enclosure walls shall comply with Section .716.5.3 as required for corridor walls. Penetrations of the enclosed 
elevator lobby by ducts and air transfer openings shall be protected as required for corridors in accordance with 
Section 717 .5.4.1. 

2. An enclosed elevator lobby shall be provided at each floor to separate the elevator hoistway shaft enclosure doors · 
from each floor by smoke partitions in accordance with Section 710 where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2. In addition, doors protecting 
openings in the smoke partitions shall comply with Sections 710.5.2.2, 710.5.2.3 and 716.5.9. Penetrations of the 
enclosed elevator lobby by ducts and air transfer openings shall be protected as required for corridors in accordance 
with Section 717 .5.4.1. 

3. Additional doors shall be provided at each elevator hoistway door opening in accordance with Section 3002.6. 
Such door shall comply with the smoke and draft control door assembly requirements in Section 716.5.3.1 when 
tested in accordance with UL 1784 without an artificial bottom seal. 

4. +Re [SFM] When approved, in other than Group 1-2 occupancies elevator hoistway shall be pressurized in 
accordance with Section 909.21. 

5. [SFM] Enclosed elevator lobbies are not required where the hoistway door has a fire-protection rating as required 
by Section 708. 7 and the hoistway door opening is also protected by a listed and labeled smoke containment system 
complying with ICC ES AC 77. 

3007 .1 General. Where required by Section 403.6.1, every floor of the building shall be served by fire service access 
elevators complyuing with Sections 3007.1 through 3007.9. Except as modified in this section, fire service access 
elevators shall be installed in accordance with this chapter and ASME A17.1/CSA B44Califomia Code of Regulations, 
Title 8, Division 1, Chapter 4, Subchapter 6, Elevator Safety Orders. 

[Editorial Note: 2013 CBC amendments for 2013 Section 3007.2 is being removed. This section is no longer within 
the code.J 
-3007.2 Phase I Emergency recall operation. Aotuation of any building fire alarm initiating de>«ioe shall initiate Phase 
I emergency reoall operation on all fire servioe aooess elevators in aooordanoe with the requirements in ASME 
A17.1!CSA B44CaHfomfa Code ofReg1:1!ations, Title B, DMsion 1, C/:iapter4, SE:Jbshapter6, ElovatorSaf.ety Orders. 
All other ele11ators shall remain in normal servise unless Phase I emergenoy reoall operation is mamially initiated by a 
separate, required three position, key oi:ierated "Fire Recall" switoh or automatioally initiated by the assooiated 
ele'lator lobby, hoistway or ele>«ator maohine room smoke deteotors. In addition, if the building also oontains oooui:iant 
evaouation elevators in aooordanoe with Seotion 3008, an indei:iendent, three position, key operated "Fire Reoall" 
switoh oonforming to the api:ilioable requirements in ASME A17.1!CSA B44Califomla Code of RegfJl.ations, Title B, 
Di'lfsion 1, Chapter 4, SE:Jbohapter 6, Elevator Safety Orders shall be i:irovided at the designated l9'1el for eaoh fire 
servioe aooess elevator. 

3007.6.1 Access to interior exit stairv1ay or rampsmokeproof enclosure. The fire service access elevator lobby 
shall have direct access staiw.<ay_from the enclosed elevator lobby to an enolosure for an interior ex:it staiw1ay or 
f8ff1f> smokeproof enclosure complying with Section 909.20. 

Exception: Access to an interior ex:it stairv.<ay or rami:ia smokeproof enclosure shall be permitted to be through a 
protected path of travel that has a level of tire protection not less than the elevator lobby enclosure. The protected 
path shall be separated from the enclosed elevator lobby through an opening protected by a smoke and draft control 
assembly in accordance Section 716.5.3. 
li5KGeptian: Aooess to a smokeproaf enslosE:Jre shall be peffl'll#ed to be throl:Jf}f:J a pretested path of tra'le.' that has a 
.le'lfll of fire proteetlon not less thaR the elevator lobby ons/osl:Jff). Tf:le wotested path shal.' be sepaFated from the 
one,'osed elevator lobby threflgh aR epenlng protested by a SFReko aRd dFaft eentrol assemb/}' in aeeoffl.anee Seel.ion 
716.!i3. 

3007.6.4 Lobby size. Regardless of the number of fire service access elevators served by the same elevator lobby, 
the Regafflless of tf:le m.1FRber of fire senllee aeeess ele'/atoFS sorved b:>' tf:le same ele1.'8tor lobby, the enclosed fire 
service access elevator lobby shall be a less than 150 square feet (14 m2) in an area with dimension of not less than 
8 feet (2440 mm). 
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3008.1.2 Fire safety and evacuation plan. The building shall have an approved fire safety and evacuation plan in 
accordance with the applicable requirements of Section 404 of the lnternationalCa/ifomia Fire Code. The fire safety 
and evacuation plan shall incorporate specific procedures for the occupants using evacuation elevators. 

[Editorial Note: 2013 CBC amendments for 2013 Section 3008.2 and 3008.2.1 is being removed. This section is no 
longer within the code.] · 
3008.2 Phase I Emergensy recall operation. An independent, three position, key operated "Fire Recall" switch 
complying with ASME A17.1/CSA B44Ca/iforn.fa Godo ofRogula#aRs, TiUe B, DMsioR 1, t.f:lapter 4, Sr:lhGhapter 6, 
Effiwator Safety OFders_shall be provided at the designated le'i.·el for each occupant e•.•acuation ele•.•ator. 

3008.2.1 Operation. The occupant evacuation elevators shall 13e 1:1sed fur occ1:1pant self evacuation only in the 
normal ele11ator operating mode prior to Phase I Emergeney Recall Operation in accordance witf:1 the requirements in 
ASME A17.1/CSA B44Ca!ifom!a Code ofRogfJ!atloRs, Tit!o B, Df•lislOR 1, Chapter 4, SubGhapter 6, Ele•,cator Safety 
OFders and the building's fire safety and mmcuation plan. 

3008.2.1 Prohibited locations. Automatic sprinklers shall not be installed in elevator machine rooms, machinery 
spaces, control rooms, control spaces and elevator hoistways of occupant evacuation elevators in accordance with 
this Section and 3006.4. 1. 

[Editorial Note: 2013 CBC amendments for 2013 Section 3008.7.6 is being removed. This section is no longer within 
the code.] 
3008.7.6 bobby status indicator. Each occ1:1pant evacuation eleYator lol3by shall 13e equipped with a status indicator 
arranged to display all of the follow4ng information: 

1. An illuminated green light and the message, "Elevators a'.'ailable fur oscupant e•,iac1:1ation" •.vhen the ole>1ators are 
operating in normal service and the fire alarm system is indicating an alarm in the building. · 
2. An illuminated red light and the message, "Elevators out of ser.•ice, 1:1se 8*it stairs" when tho elevators are in 
Phase I emergency · recall operation or Phase f.f fi.Fefighters' eFRergeRe}' operatioR in accordance with the 
requirements in ASME A17.1JCSA B44Califomla Code of Regl:lfatiORs, Title B, Dfvi-sioR 1, Chapter 4, SubGhapter 6, 
E!e•1-ator Safety OFders. 
3. No i111:1minated light or message 'Nhen the ele'lators are operating in normal service. 

3008.8.1 Eile•1ator resall. The fire command center or an alternati\•e location DfJfJFO'lfJd 13y the fire department shall 
13e provided with the means to manually initiate a Phase I Emergeney Recall of the occupant ewac1:1ation ele11ators in 
accordance with ASME A17.1/CSA B44Ca!ffomia Code ofRefJ/;Jlaf.iORs, Title B, DJ•1is.fOR 1, Chapter 4, Sr:lhef:lapter 6, 
Ele•1-ator Safety OFders. 

CHAPTER31 
SPECIAL CONSTRUCTION 

3102.1 General. The prov1s1ons of Sections 3102.1 through 3102.8 shall apply to air-supported, air-inflated, 
membrane-covered cable, membrane·covered frame and tensile membrane structures, collectively known as 
membrane structures, erected for a period of 180 days or longer. Those erected for a shorter period of time shall 
comply with the !RtoFRatiORa.'Califomia Fire Code. Membrane structures covering water storage. facilities, water 
clarifiers, water treatment plants, sewage treatment plants, greenhouses and similar facilities not used for human 
occupancy, are required to meet only the requirements of Sections 3102.3.1 and 3102.7. Membrane structures 
erected on a building, balcony, deck or other structure for ariy period of time shall comply with this section. 

3102.3.1 Membrane and interior liner material. Membranes and interior liners shall be either noncombustible as set 
forth in Section 703.5 or meet th~ fire propagation perf-Ormance criteria of Test Method 1 or Test Method 2, as 
appropriate, of NFPA 701 and the manufacturer's test protocol. shall be flame resistant in accordance· with 
afJfJFGfJRale stamiafdsthe provisions set forth in CCR, Title 19, Division 1, Chapter 8. Tops and sidewalls shall be 
made either from fabric which has been flame resistant treated with an approved exterior chemical process by an 
approved application concern, or from inherently flame resistant fabric approved and listed by the State Fire Marshal 
(see CCR, Title 19, Division 1, ChapterB). 

Exception: Plastic less than 20 mil (0.5 mm)in thickness used in greenhouses, where occupancy by the general 
public is not authorized, and for aquaculture pond covers is not required to meet' the fire propagation performance 
criteria of Test Method 1 or Test Method 2, as appropriate, of NFPA 701 . 
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3103.1 General. The provisions of Sections 31°03.1 through 3103.4 shall apply to structures erected for a period of 
less than 180 days. Tents and other membrane structures erected for a period of less than 180 days shall comply 
with the !RtematloRa.ICa/ifomia Fire Code. Those erected for a longer period of time shall comply with applicable 
sections of this code. 

3105.4 Awnings and canopy materials. Awnings and canopies shall be provided with an approved covering that 
meets the fiFe propagation performance criteria of Test Method 1 or Test Method 2, as appropriate, of NFPA 701 or 
has a flame spFead index not greater than 25 when tested in accordance with ASTM E 84 or UL 723. All fabrics and 
all interior decorative fabrics or materials shall be flame resistant in accordance with the provisions appFOfJrlate 
staRclards set forth in CCR, Title 19, Division 1, Chapter 8. Tops and sidewalls shall be made either from fabric which 
has been flame resistant treated with an approved exterior chemical process by an approved application concern, or 
from inherently flame resistant fabiic approved and listed by the State Fire Marshal (see CCR, Title 19, Division 1, 
ChapterB). 

Exception: The fire propagation performance and flame spread index requirements shall not apply to awnings 
installed on detached one- and two-family dwellings. 

3111.1 General. Photovoltaic panels/modules shall comply with the requirements of this codeJ.._aA0 the 
!Rtemat!ooalCalifomia Fire Code and the California Electrical Code. 

3111.1 Solar phatov-oltaiG power systems. Selar phete'leltaiG pewer systems shall he fRsta.'led in asoerclanse wtth 
Sestioos 3111.1 threl:Jf}h 3111.3 and the Califomia E!eGtFiGaJ Code. 

3111.1.1 Rooftop-mounted photovoltaic panels and modules. Photovoltaic panels and modules installed on a 
roof or as an integral part of a roof assembly shall also comply with the requirements of Chapter 15 and the 
lntematiooalCalifomia Fire Code. 

3111.2 Access and pathways. Roof access, pathways, and spacing requirements shall be provided in accordance 
with Sections 3111.2.1 through 3111.2.3.3. 

Exceptions: 
1. Detached, nonhabitable Group U structures including, but not limited to, parking shade structures, carports, solar 
trellises and similar structures. · 
2. Roof access, pathways, and spacing requirements need not be provided where the fire chief has determined 
rooftop operations will not be employed. 

3111.2.1 Roof access points. Roof access points shall be located in areas that do not require the placement of 
ground ladders over openings such as windows ·or doors, and located at strong points of building construction in 
locations where the access point does not conflict with overhead obstructions such as tree limbs, wires, or signs. 

3111.2.2 Solar photovoltaic systems for Group R-3 buildings. Solar photovoltaic systems for Group R-3 buildings 
shall be provided in accordance with Sections 3111.2.2.1 through 3111.2.2.4. 

Exception: These requirements shall not apply to roofs with slopes of two units vertical in 12 units horizontal (2:12) or 
less. 

3111.2.2.1 Size of solar photovoltaic array. Each photovoltaic atTay shall be limited to 150 feet (45 720 mm) by 150 
feet ( 45 720 mm). Multiple arrays shall be separated by a 3-foot-wide (914 mm) clear access pathway. 

3111.2.2.2 Hip roof layouts. Panels and modules installed on Group R-3 buildings with hip roof layouts shall be 
located in a manner that provides a 3-foot-wide (914 mm) clear access pathway from the eave to the ridge on each 
roof slope where panels and modules are located. The access pathway shall be located at a structurally strong 
location on the building capable of supporting the live load of fire fighters accessing the roof. 

Exception: These requirements shall not apply to roofs with slopes of two units vertical in 12 units horizontal (2:12) 
or less. · 

3111.2.2.3 Single ridge roofs. Panels and modules installed on Group R-3 buildings with a single ridge shall be 
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located in a manner that provides two, 3-foot-wi<;le (914 mm) access pathways from the eave to the ridge on each roof 
slope where panels and modules are located. 

Exception: This requirement shall not apply to roofs with slopes of two units vertical in 12 units horizontal (2:12) or 
less. 

3111.2.2.4 Roofs with hips and valleys. Panels and modules installed on Group R-3 buildings with roof hips and 
valleys shall be located no closer than 18 inches (457 mm) to a hip or a valley where Panels and modules are to be 
placed on both sides of a hip or valley. Where panels are to be located on only one side of a hip or valley that is of 
equal length, the panels shall be permitted to be placed directly adjacent to the hip or valley. 

Exception: These requirements shall not apply to roofs with slopes of two units vertical in 12 units horizontal {2:12) or 
less. 

3111.2.2.5 Allowance for smoke ventilation operation. Panels and modules installed on Group R-3 buildings shall 
be located no less than 3 feet (914 mm) from the ridge in order to allow for fire department smoke ventilation 
operations. 

Exception: Panels and modules shall be permitted to be located up to the roof ridge where an alternative ventilation 
method approved by the fire chief has been provided or where the fire chief has determined vertical ventilation 
techniques will not be employed. 

3111.2.3 Other than Group R-3 buildings. Access to systems for buildings other than those containing Group R-3 
occupancies shall be provided in accordance with Sections 3111.2.3.1 through 3111.2.3.3. 

Exception: Where it is determined by the fire code official that the roof configuration is similar to that of a-Group R-3 
occupancy, the residential access and ventilation requirements in Sections 3111.2.2.1 through 3111.2.2.5 shall be 
permitted to be used. 

3111.2.3.1 Access. There shall be a minimum 6-foot-wide (1829 mm) clear perimeter around the edges of the roof. 

Exception: Where either axis of the building is 250 feet (76 200 mm) or less, the clear perimeter around the edges of 
the roof shall be a minimum 4-foot-wide (1290 mm). 

3111.2.3.2 Pathways. The solar installation shall be designed to provide designated pathways. The pathways shall 
meet the following requirements: 
1. The pathway shall be over areas capable of supporting the live load of fire fighters accessing the roof. 
2. The centerline axis pathways shall be provided in both axes of the roof. Centerline axis pathways shall run where 
the roof structure is capable of supporting the live load of fire fighters accessing the roof. 
3. Shall be a straight line not less than 4 feet (1290 mm) clear to skylights or ventilation hatches. 
4. Shall be a straight line not less than 4 feet (1290 mm) clear to roof standpipes. 
5. Shall provide not less than 4 feet (1290 mm) clear around roof access hatch with at least one not less than 4 feet 
(1290 mm) clear pathway to parapet or roof edge. 

3111.2.3.3 Smoke ventilation. The solar installation shall be designed to meet the following requirements: 
1. Arrays shall be no greater than 150 feet (45 720 mm) by 150 feet (45 720 mm) in distance in eitheraxls in order to 
create opportunities for fire department smoke ventilation operations. 
2. Smoke ventilation options between array sections shall be one of the following: 
2.1. A pathway 8 feet (2438 mm) or greater in width. 
2.2. A 4-foot (1290 mm) or greater in width pathway and bordering roof skylights or smoke and heat vents. 
2.3. A 4-foot (1290 mm) or greater in width pathway and bordering 4-foot by 8-foot (1290 mm by 2438 mm) 0 venting 
cutouts" every 20 feet (6096 mm) on altemati~g sides of the pathway. 

3111.3 Ground-mounted photovoltaic arrays. Ground-mounted photovoltaic arrays shall comply with this section 
and the California Electrical Code. Setback requirements shall not apply to ground-mounted, free-standing 
photovoltaic arrays. A clear, brush-free area of 10 feet (3048 mm) shall be required for ground mounted photovoltaic 
arrays. 
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SAFEGUA~DS DURING CONSTRUCTION 

3309.2 Fire hazards. The provisions of this code and the lntemationa!Califomia Fire Code shall be strictly observed 
to safeguard against all fire hazards attendant upon construction operations. 

CHAPTER34 
RESERVED 

[Editor's Note: 2013 CBC Chapter 34 was relocated to California Fire Code Chapter 11 and California Existing 
Building Code] 

3401 .3 Complianse. Alterations, repairs, additions and changes of occupancy to 00<isting structures shall comply with 
the provisions for alterations, repairs, additions and changes of occupancy in the .lntemational Caf!fom!a Fire Code, 
Jntemational Fuel Gas Code, !ntemational Ga!ifomia Nleehan.iGa! Code, lnteinationa! Ga!if.omia Plflmbing Code, 
Jntemational Property Maintenanee Code, !ntemational P!ivate Sev1age Df-sposa! Code, !ntemational Ga!ifom!a 
Residential Code and NFPA 70Callfomla E!fJetriGat Cede. 

3401.6~ Exist.ing Group R 3 Oscupancies. [SFMJ See the Ca!ifomia Residential Code f.or existing Group R 3 
oooupancies or Chapter 46 of the Ca!ifomia Fire. Code for a!lother exi8ting Gro/;1(3 R oeeupancies. 

3411.8.2 ElevateFS. Altered elements of 9*isting elevators shall comply with ASME /\17.1 Califemfa Code of 
Reg(;}fations, Title&, Division 1, Chapter 4, Subchapter 61 E.'flvater Safety Ordera and ICC l\117.1. Such elements 
shall also be altered in elevators programmed to respond to the same hall call control as the altered elevator. 

SECTION 3413 
EXISTING GROUP R 1 AND GROUP R 2 OCCUPANCIES [SFM] 

3413.1 Scope. The pro'lisJons efthiB seetion are intended to maintain orinoreaso the cfJFl'ent degree efpub!io safety, 
hea!th and genera! wetfmce in e:xistfng buildings c.'ussified as Group R Occ(;Jf3anoies. 

3413.1.1 Applicatian. In aeooffl.ance with J=f.ea!th and Safety Code Section 13143.2, the proYfsfens of Sections 
3413.2 thro1:1gh 3413.12 shall only apply to m1:1ltip.'fJ story stn:ctf:Jres oxlsting on Jan1:1ary 1, 1975, ,'flt f.or hf:lfflan 
habitation, fnc.'flding, and limited to, apartment ho1:1ses, hotels, and motels wherein rooms ll8ed for s.'fleping are let 
above the grof:IRd fleer. 

3413.2 Number af exits. Evew apartment and every ether s.'flepfng room shall ha•1e aoooBB to not .1e88 than two exits 
when tho occupant ,'flad is 1() or FROFO (&xits need not be diree#y from the apartment or s!fJeping room). A fi.J:o eseape 
as specified herein may be ll8ed as one ref/f}ired exit. 

S1:1b}eet to appro'IG! of tho autho!ity having }l:lfi8d!etion, a .'udder de•l!co as specified herein may be used in !le1:1 of a 
fi.r-0 escape when tho oonstnJGtion feature or the looation of tho b1:1.,ifding on the property oause tho installation of a firo 
eseape to be impraot!Gat. 

3413.3 Stair canstructian. /\fl sta.irs shall have a minimum run of9 inehes (229 mm) and a maxim1:1m rise of8 inches 
(2()3 mm) and a min.'mf:lffl width eiKelll8Jve of handrails of 3() lnches (762 mm). Every stairway shalt ha'IO at least one 
ham:ka#. A landing having a mlnfm1:1m ho!izental dimens.ion of 3() inches (762 mm) sha!I be pro•1ided at each pofnt of 
aeooss to the stafrNay. 

3413.4 lnteriar staint.rays. Every fnte!ior stair11ay sha.'I be enelosod with walls of not .'fJss than one hour fir·e res.tstive 
eonstr.Jotion. I/I/hero oxJsting partitions foFm part of a stairwell enc!osl:Jfe, wood ./;;Ith and plaster fn good eondition wit.' 
be aeceptab.1e in /ie1:1 of one hour fire resisti•lfJ eonstmotion. Doors to s1:1Gh ene!os1:1res shalt be protected by a self 
e!osing deor ef/f}i·,ta/ent to a solid wood door with a thiokne88 ofnot!f:Jss than 1314 lnchos (44.!3 mm). 

Ene!osures sha# include alt landings between fljghts and any corridors, paBBagev1ays or public rooms neeessary for 
eontinuous exit to the exte!ior of tho buildings. The stairway need not be enolosed fn a centin1:1oll8 shaft if c1:1t off at 
each story by the fire resisti•;.e oonstr.Jotion ref/f}ired 131' this subsection f.or stairwe!.' eilelosl:Jres. Enc.'os1:1res .sha.'l not 
be required .if an a1:1tomatie sprink!fJr system is proyfded f.or aH portions of the b1:1Hding except bedrooms, apartments 
. and rooms aeeessory thereto. !nte!ier staJrs and •lfJftioa! openings need not be enG/osed in two story bul.ldings. 
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3413.li ExteFier stairways. Exterior stal .. 0 1t-ays shall /Je nono<Jffl/JtiSti/Jle or of wood of not less than 2 iRG/:l (§1 fflffl) 
nOFl'liRa! th!o.'<Ress with solid treads and riseFS. · 

3413.6 Fire eseapes, exit ladder deviees. Fire esoapes fflay /Je 1:1sed as one FReans of efjf()ss .if the pitG/:J does not 
exoeed 60 dogr:ees, the width is not !ess than 18 lnohes (4§7 fflffl), the tr.eads are not less than 4 inehes (102 fflffl) 
wide, and they e*tend to t/:le gff11:1nd or are pro•1ided with 001:1nter:/Jalanoed staif:s reaGhiRg te tho grol:IRd. Aooess sha!! 
/Je /Jy an opon.l.ng ha•Ang a ffliRiffll:lffl difflGRsiGR of 29 lnGf:les (737 mm) when open. The Bill shall not /Je ffloffJ than 30 
immes (762 fflffl) ahove tho fleer and kmdiRg. 

A ladder do•1ioe, when 1:1Sed tn lio1:1 of a fire eseape, shal.' oonfel'ffl to SeotiGR 3413. 6.1 and the fellow,l.ng: 

Ser/.Ss an 0001:1pant load of n,ine people or less or a siRgle dwel!iRg l:IRit or hotel rooffl. 
The /Jl:li!d.l.ng does not e*Geed three steries in height. 
The aooess is adjaoent to an open!Rg as speGified fer eff/ergency efjf()ss or rese1:1e or fFoff1 a /Ja!Gony. 
The dovfGe does not pass iR front of any h1:1fJd.1Rg open.wg /Jelow tho 1:1Rlt heing served. 
The a•;.ai.'al:Ji.Jity of aotivatif!g the k1dder devise ts accessi/Jle GR.1y to the opening or ha/Gooy ser1ed. 
The de'lioe as iRsta/Jed will not caliSe a peFSGR l:ISiRg it to /Je withiR 12 feet (3658 fflffl) of 9*posed energized hlgh 
voltage condl:loters. 

3413.6.1 Exit ladder de•.1iees. 

3413.6.1.1 Soape. Thls standartl for 9*it ladder dev,16es is apph16ahle where sl:IGh de•,cices are pel'fflitted /Jy tho 
h1:1#cliRg offklnl fer lnstallatiOR GR oxlsting apartment ho1:1sos and hotels in eonfel'fflaneo with the Califofflia Bt:J#d.l.ng 
-Gode. 

3413.6.1.2 lnstruotieRS. lnstalJatkm shall /Jo in accordance with the fflan1:1faotlJff:JFs iRstr.Jotions. lnstfl:fGfions shall /Je 
il.'1:1stroted and shaH iRo.'ude direotions and tnfel'fflation adeEfl:late for attalning proper and safe lnstatlatiGR of the 
prod1:1ot. V'lhere D*it ladder de'liees ara intended fer fflOl:lntiRg GR different support sl:ll:facos, spooi:fifJ installation 
iRstr.Jctions shaH ho provided fer eaG/:l sl:ll:faeo. 

3413.6.1.3 Genera.' design. A!/ load /JeariRg s1:1Ffaoos and s1:1pporting hardv1are shal.' ho ofnGRcoffi/JtiStil:J!e ff/aforials. 
Exit ladder dovfcos shall ha•le a ffliniml:lffl width of 12 inches (300 mm) when iR the position iRtended for 1:1se. The 
design load shaH not he less than 400 po1:1nds (17/JON) fer 16 feet (4fJ77 mm) length and 600 po1:1nds (2699Nj for 2§ 
feet (7620 fflffl) length. · 

3413.6.1.4 Performance. 

3413.6.1.4.1 Exit ladder dev.iGos ~al.' ho oapahle of withstand.wg an applied load of fel:IF tlrnes the design load •1lhGR 
.wsta.'fed .w the manner intended fer l:ISO. Test loads shall /Jo appJ.iod fer a period of GRo ho1:1r. 

3413.6.1.4.2 fa!t ladder devieos of the retroota/Jle typo sha.'!, in addition to the statio load reqE1iromonts of Sootion 
413. 6.1.4.1, he capa/J!e of wlthstanding tho fellowing tests: 

1. R1:1ng streRgfh 
2. Rlmg to s!de rail shear strength 
3. Re!Base rnoohan!Sffl 
4. Low temperatuff:J 

3413.6.1.5 RURg stnmgth test. Rungs of retraota/J.'e D*it JaddoF devices shaH ho Gapa/Jle of withstandiRg a load of 
1,000 po1:1nds (444fJN) when applied to a 3112 .wGf:I wide (fJ9 fflm) /Jloek rost!Rg at tho oonter of the r.JRg. Tho test .load 
sha!.' /Jo app!.ied fer a. period of GRe how: The ladder shall fBfflain operofjonal following th.is test. 

3413.6.1.6 Rung te side rail shear test. Rl:IRgs of retraota/J!e 9*lt ladder de·liees shall /Jo capa/Jlo of withstandiRg 
1,000 (444fJN) whGR applied to a 31./2 iRch wide (fJ9 fflffl) IJ.lock FOSt!Rg GR the oonter r.Jng as near tho s!de raf! as 
possi/J.'e. The test load shaH /Jo applied for a period of GRe ho1:1r. Upon romo·.1a.1 of the test load the fasteners attaof-ling 
the r .. mg to the side rail sha!.' show no e•liclenoo of faU1:1re. The .'ndder shall remain oporatlonal foJ.low.l.ng tho test. 

3413.6.1.7Release meehaRism test. The release mechanism ofretractah.'-0 E;Xit.'adderde•1icos shaH operate wlth an 
averogo applied feroe of not more than § po1:1nds (22.2N) for hand operoted releasiRg mechanisms and an a•,rerage 
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applied foree of net FRere than 25 pe1:1nds (111N) for foot pedaJ types of r:eJeasing FReohaniSFRs. For these tests, a 
foree gaEJge shat.' be applied to the release FReof:JaniSFR, and the a•1erage of thffJe oonseGEJt.1w3 readings sha!I bO 
GOFRpEJted. 

3413. 6.1.8 Lew temperatEJFe eperatioR test. Ropr:esentati'le safflples of the ox#: !adder devfoes shat.' he SEJ9}eoted to 
a temperatEJre of 40°C in an envJronFRental ohaFRber for a period of 24 hours. Tf:Je release FReohanism sha!I he 
operated .i.mt=Rediate!y EJpen ffJmo·1at fFOFR the ohamher. The !adder de•1foe shall ft:motion as .intended withoEJt any 
restriotien of operatien. 

3413.7 Doors aml epeRings. Exll: doOFB and openings sha!! FReet the reqEJfreff/eRts of Seotions 1008.1.2, 1008. 8.1. 8, 
1008.1.9 and 708.6. DooFS shall not redEJoe the reqEJ.ir:ed width efsta!rt1ay FReffJ than 6 .inohes (152 FRm) when opoo. 
TransOFRs and openings other than dooFS from oorridoFS to rooms sha!I he fixed olosed and shall he oo'lered with a 
mfnfmElffl ef 3/4 .inoh (19 mm) plywood or 1/2 .inoh (13 mm) gypwm waHhoard er eqEJivalont materiaL 

/iixeeptiens: 
1. Existing solid hendod wood oore doeFS 13/8 inohes thiok (34. 9 mm), er their eqEJi•1a!ent may he oontiR1:1ed in 1:1so. 
2. Where the existiRg frame w!J-! net aooommodate a door ooFRp!ying with Seotion 708.6, a 1318 inoh th.%'< (35 mm) 
so!fd bonded wood oore door may he EJsed. 

3413.8 Exit signs. E1ery oxft doorway or ohange ef dlFeotion of a oorridor shall he maFked with a we!.' Lighted exit 
sign hm'ing .'efieFS at .'east 5 lnohes (127 mm) h.igh. · 

3413.9 Ene.'Gsure of verlieal openiRgs. E/e•1ateFS, shafts, dEJots and other •,eertioa! openings sha# he eno!osed as 
required for stalrt.'8ys .w SeGtion 3413. 5 or h;' w!rod glass set Jn metal frames. DooFS shall be n_onoemhEJsti/J!e or as 
regEJ.'ated in SeGtion 3413.5. 

3413.10 Separatiofl of oeeupaRGies. OooEJpanoy separations shall he pro•lidod as speo.ified .in Seotion 508. Lobbies 
and pEJb!io dining rooms, not inoll:Jding oooktall loEJnges, shall not ffJq1:1.'Fe a separation if tho kitehon is so separated 
from the din!Rg room. E.'-Ory room oontaining a boi.'er or Gentral heating plant shat/ be separ:ated from the rast of the 
bEJl'ding by not less than a one hou" fire resisti•1e OGGEJfJanoy separation. 

Exseption: A separation shall not be requ'red for sl:foh roOFRs w!th equipmoot ser1.ing only one dwetl.ing unit. 

3413.11 Equ5valeRt p!'GteetieR. Jn Heu of the separation of ooeEJpanoies roqEJir~d by Seotien 3413.10, equ1•1a,'ent 
proteot!on may be peFfflified when appFO\'-Od h;' the eRforeement agenoy. 

E)(Geptirm: Tho pF<J!lfsfons of Seotions 3413.3 through 3413.11 abo'le shall not apply to any e-xisting apartment 
hoEJSe, hote.1 or motet ha'ling floors (as measEJr:ed from tho top of the floor sl:JF:faoe) used for human oooEJpanoy looated 
more than 75 foot (22 860 mm) abov-e the lowest floor !-0\'-0! ha•,riRg bEJflding aooess whjoh is sEJbjeot to the previsions 
of Seotion 33414, Ca!ifomia Building Godo, r:e!8tiRg to elfisting high rise bu<.'dings. 

Note: Jn aGGordanoe with Health and Safety Code Seotion 17920. 7, the provisions of Seotions 3413.3 through 
3413.11 abo•1e sha.lf apply only to FRU!tiple stof}' str.JGtYFOs exist.ing on January 1, 1975, .'et for hlHRan habitation 
lne!ud.1Rg, and lfm.1ted to, apaFlments, hou8es, hotels and motets wherein roOFRs used for sJeopmg aFe Jet a/Jov-e the 
groEJnd floor: 

3413.12 Rre alaFms. 

3413.12.1 GeReral. E.'-Ory apartment hoEJSe thr:eo or more stories .in height or oonta.ining more than 15 apartments, 
every hotel thFee or more steries in height or oonta!1;1ing 20 or mor:e fµ:lost rooms, shall ha•1e instal.'ed thoFOin an 
al:ftomat.ie <>rFRanEJa!Jy operated tire alaFffl system. SEJoh fiFD alaFFR systems shaH be so designed that al! eooupants of 
tho hu!lding may be wamed sifl'IEJ,'faneoEJsly and sha!I be in aeooFdanee w.l/h the Ca.'ifomia FiFO Code. See Seotion 
3414.14 for speeial r:equ'Fements ln bEJildings ow3r 75 feet (22 860 mm) .in height. 

Bxeeption: A fiFO a.'aFffl system need not be .installed pro•1fded sEJoh apartment hoEJse or hotel i8 separated by an 
ElRpietOOd v1a!I of not .'ess than foEJr hour fiFO res.i.stanee in bEJiJdings of Type !A, Type f..!B, Type #I or T;rpe ."/ 
Gonstruotion and two hoEJr fire resistanoe in buildings of all other types of oonstrJot!oo provided: 

1. Areas do not OXGeod the number ef apartments or guest rooms stipEJ/ated. 
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2. Tl'le fire ras-!stive waH Gonfom:ls te the Feql:lirfJments of &eGtioR 706. 9. 
3. The wa!! Gomplies with al.' other appliGable pio•1istons efthe Calffomia Bl:lilding Cede. 
4. The waJJ extends te a# ol:Jter edges ef hotkonta! projeGtiRg elements, sl:JGh as baleomes, Feef evefl:Jangs, Ganopies, 
maft{1:1ees or aR;hlteGtl:IFal prejeGtfens. 
5. }V.e opan!ngs ara peFFRitted far air dl:IGts er s-imilar penetratiens, exGopt that openiRgs far pipes, Gendl:lits and 
e.leGtfiGa.! el:lt.'ets ef Gopper; sheet steel or faFFOl:J& material sha# be peffflftted throl:lg/:i wGh wal.' ood need net. be 
pFeteGted, pFe~1lded they do not flRdl:lly impair the FeCfl:liFed fira res.istanso of the asseFRl:J!y. 
9. TolefanGes aFe1:1nd slJ6f:I penetratiens shaH be filled w!th approved nenGembl:lstih!e materials .. 

3413.12.2 IRstallation. The instaHation ef an fira alatm eq1:1ipment shat.' be !n aseortlanee with the Califamia Fira 
.Gad&. 

3413.13 EKisting Group R OGGElf)aRGY high rise buildings. 

3413.13.1 General. Regartl/ess ef other pFfl'lisfons ef these FefJ!=llations relating te existiRg high rise hwikJ!ngs, 
raquirements- rolat!ve te exls-ting GFel:lfJ R 1 or Group R 2 OGGl:l{JanGies shall not be less res-tFiGtive than these 
established pl:lrsl:lant te 1-/ea.'lh and Safety Cede SeGtien 13143.2. · 

3413.13.2 Corrider openill95. Open.Ing& .in Garrido:= walls and Gellings &ha.'.' be pFeteeted l3y net less than 13/4 iRGh 
(44.5 mm) solid bended weod Gore deers, 1-/4 .ifJGh this.'< (6 mm) WfffJd glass Genfaffflfng te SeGtion 71fi 1, by 
appre'led fire dampers or 9y eql:liv.alent proteGtkJn .w .'fey of any of these items. Trans-off/8 shaU he fixed Glesed wlth 
mater:ial ha•,cfng a fire resistive rat.Ing eql:la/ te 112 inGh (12. 7 mm) Type X gypsl:lFR wallheartl er eqfJi•,r.alent material 
iRsta#ed en both s-ides of the opening. 

3413.13.3 Fire alarm systems. Netwithstandlng the provlsiens ef Seetlon 403, ewJfy f»f.'8ting high Fise b1:1l.'diRg 1:1sed 
· for the hel:JSing of a Grol:Jf3 R 1 er GFel:lfJ R 2 Oee1:Jf300eles sha# ha•,re installed theFein a fire alaFFR system GORfarming 
te thffi s!JbseGt!on. 

3413.13.3.1 General. E•,cew apartment ho1:1Se aAd e'lel)' hotel &ha.'! ha·,ce lns-ta!.'ed thereiA an a1:1tematie or man1:1a!ly 
operated fi."0 alatm system. 81:Jeh fire alaFFR systems sha,lf be so designed that al.' OGGl:lfJants of the b1:1.ifding may be 
wamed siFR1:JftaAeo1:Jsly. 

3413.13.3.2 /Rstal!ation. The .iflsta#atien of aU fire alatm equif3ment shalt he iR aooofflanee witf:I .tRe Califamia Fire 
.Gad&. 

3413.13.3.3 Fire extinguishing systems. AutomatiG fi."0 ext!ng1:1.'8hing systems .ins-ta.'Jed .in aR;>' str.JGtllro sf:lbjeet to 
these ref}fA!ations- shall have an appffJ'led flow iAdieator eleGtFieaUy inteFGonAeeted to the req1:1ired fire a.!atm system. 

SECT.ION 3414 
EXISTING HIGH RISE BUILDINGS (SFMJ 

3414.1 SGope aAd defillition. The pro·lisleris of &eGtiens 3414.1 throl:lg/:i 3414.27 &hall app.~' ta every ex.isting hfgf:I 
Fise · bfJild.ing ef BAY type ef eenstrb.'GtiOR er ose1:1pansy ha'llF1g floors (as meas1:1Fed frem the top ef the floor s1:1FfaGe) 
Hsed far hl:lfflaA oeel:l{JaAey loeated mere tf:lan 75 feet (22 890 mm) alm•f.fJ the fewest floer .le~eel ha•1lng hl:Ji.1cllng 
~ 

EixeeptiORs: 
1. 1-/espita.'s, as defined !n SeetioA 12§0 ef the Health and Safety Code. 
2. The fa!!owiAg str.JGfl:lres, wht.'e elass.ified as high Fise bl:lifdirlgs, s-ha!J not he s1:Jejeet te the provlsioAs of SeGtiens 
3414.1 throt:Jg/:i 3414.27, b1:1t shal/ eenfoFFR te all applieable pffw!siOFJs of these reg1:1.latkms. 
2.1 B1:1i!diRg used 9*Gll:lsi•mly as open pafking garages. 
2.2 B1:1.¥dings where aU floo,rs abo•,ce the 75 feet (22 860 mm) /eve! are 1JSed exe!1JSivoly as open patklng garages. 
2.3 floors bf lwlldlRg& IJSed exel1:1Sr/.e!y as epen pafffinf} garages and .'eeated abo•f.fJ all ether flooFS 1:J&ed far h1:1man 
OGGl:lpaney. 
2. 4 Buiki.wgs sooh as pewer p.!ants, leek ol:lt tewors, steop.les, grain houses, and s-iml!ar .str ... •etl:JffJs-, wheA so 
detefffhined b~' the eAforeing agem;y. 
2. 5 BuildiRf}s 1:1sed ex:ehJsively forjails and pr:isons. Fer the p!HfJOses ef this seetion, "bl:lilding aGGess" shaH mean an 
exterier dear opeAlng Genfofffling te a!f ef the fol.'owing: 
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1. Suitable and a't-ai!flbkJ for fife dopaFt11wnt 1:188. 

2. Looated not mere than 2 feet (61 O mm) abo'le t/:Je adjaeent gr:o1:md ,l.e'lf3!. 
3. Leading to a spaee, reOFR er aFOa having foot tra#ie eommEJRioatfon oapabllities with the FOFRafnder of the b11ik#ng. 
4. Designed to permit penetr:atlen t/:Jrough the use of fire depaftr:nent fo:vfhkJ entry tools and equ.ipment un.l.ess other 
appr:oved arrangements ha•,ce been made with t/:Je fire authOfity ha'ling j!JFisdlGtlen. 

"Ex,iating high rise str ... •otEJre" means a high fi.se strnetuFO, the oenstr..:etion of Ylh!Gh ,is oommenced or compwted prior 
to J-u!y 1, 1974. 

R:Jr the p1Hpose of th.is seetion, oonstruetien shat! be deemed to /:Jave oemmenoed v,chen pl'flns and specifioations are 
more than 50 perooot comp!-ete and hmce been presented to t/:Je leoa! jl:llisdietion prior to J-u!y 1, 1974. Aetua! 
oonstr ... •otion of SIJGh buildings shall commence en or before o1anuary 1, 1976, EJR.l.ess all pr:o'lisJons for new buildings 
have been met. 

Note: it fs the inteRt of this section that, in detefffffning the ,f.e•,cel form whiGh the h.ighest 00G1Jpied floor is to be 
rr,easured, the enforoing agency sf:Jou,/.d D*eroiSe reasonable judgment ino.'l:Jding GOnSideratien Of O\<era,tf aocessih#ity 
to the building by fire department personnel and 'lf3hicl:h1ar equipment. V'lhen a blJilding is sltuatod on sloping terrain 
and there is building aooess on more than one ,f.e•1f3,~ the ooforoing agensy may so/est the .l.e'IOl whioh provfdes the 
most legioa! and adeq-uate fire doparlment aocess. 

3414.2 Complianee data. Except as may be ot/:Jerwise speeified, G*isting high rise bl:Jildfng shall conform to the 
applioabkJ req-uirements of these regulations by Apr# 26, 1979. 

BxeoptiOR: The period of oompllanGe ma;' be extooded 1:1pon sf:JowiRg of good cal:JSe for sEJGh extensJon if a 
systematic and progressive pt'fln of oormGtion fs submitted to, and appro'IOd b;', the enforofng agenoy. 8uGh 
extension sha# not exoeed twe years fFf>m t/:Je dat6 of appro•1al of sEJGh p!an. Any plan of Gormotlon submified 
pf:JF81:18nt to this exception sf:Ja# be submified and apptvved on or before April 26, 1979. 

3414.3 Continued use. &isting high fi.se building may ha•,ce thelr l:J8e eontinued if they Gon'torm, er are made to 
Genform, to the lntont of the fJffJ'lisJons of 8eotlons 3414. a tf:JrolJf}h 3414.27 to provide fer the safety of the oGcupants 
of the high rise _bu#dings and person fn'lfJf'lod iR fife sEJppression aetlvities. 

3414. 4 Alto.mate proteetiOR. Alternate means of egress, fire 'Na!.'s or fiFe barriers, srno.'«J barriers, automatiG firo 
deteotlen er fife extffiguisf:Jing systeffts, or other fire f}tvteGtien de•1ioes, eql:Jiprnent er insta!!'fltiens rnay be appro·10d 
by the enforoing agenGj' to provide roascmab.l.e and adeqoote !lfe safety as intended by 8eGtiens 3414.5 through 
3414.27 for existing high rise buHdings. 

3414.a Basie pro•,risi9ns. The pro•1.iaiens outlined iR Seetions 3414.1 throEJgh 3414.27 are applfoable to e'IOf}' 
existing hlghrise buf.'ding. 

3414.6 Minimum eanstruGt!on. Ex.isling wood lath and plaster, exfsting 1-12 iRsh (12.7 mm) gypsum wa!Jboard, 
ex.isting installations of 112 fnGh thio.'< (12. 7 mm) wired g!ass whiGh are er are rendered ineperati·1e and fixed Jn a 
a!esed position, er ether ex.isling materials hm'fng similar fire FeSistive oapabHities sha!J be aGGeptab!e. All _ suoh 
assemblfes sf:Ja!f be in good repair; fFOe of any Gonditien whiGh Vleu!d d.mmish their original fire resistive 
GharaGtefi.stiGS. 

V'lhere 13/4 iRGh (44.5 mm) so!id bended wood Ge."e doors aFO speGified in these ."egU!'fltiens fer ex.,iating high fi.se 
bufkiings, new er existing 13/8 fneh (34.9 mm) deers sf:Jal.' be aGGoptab/e where existing frarning wilt not 
aeGemmedate a 1314 iRGh (44.5 mm) door. · 

A'ete: Jt .is the intent of this pro~c,if;fens that ex.isting weed frames may have their 1:JSe oontinued. 

3414.7 Mew eonstraetien. AIJ new oenstr ... •otion sha!I be Gomposed of materials and assembl.ies of materials 
oonformfng to the fire res!stf',ce pr<J'lisiens of these regutatkms. ln no ease sha!! enclesure 'Na!ls be req-ufred to be of 
rnore than one heurfiro resistive constr ... •Gtien. 

BxeeptiOR: V'lhen appre~ced by the enforefng agensy, mateFia/8 speGified fn Seotlon 3414.6 ma;r be used for new 
construeticm when neGessaF}' to maintain continulty ofdeslgn and rneaS1:1rement efexistiRg Gonst.~..:Gtien. 
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3414.B Iixits. &1ery floor fFOm an ex.istiRg R.iytl Fise buikifng BhaH ha·1-0 aesess to Pl\ro 8eparate means of ogreBs, ORO 
of whieh, WhOR approYed by tho enfoFG.1Rg ageney, may be an m<istiRg m<tofior fiFO oseapo. New iRstallations of 
smoke proofoR6kJ81Jf€Js shall not be req/Jirod. 

Note: In deteffflin,'Rg the ade(/fJaey of exits and their dosigR, Chapter 10 may be (;JSOd as a ffolklo. It .is the .'rltent of 
this 80etiOR that 0'/61}' exi8tiilg high Fise b(;J#ding need not manclatoFily eonfoFFR or be made to eORfor:m with the 
req(;Jfremonts for now high R80 buildings. ReasORablo }/;Jdgmont in tho app!leatiOR of roq&iFefflonts m(;Jst be oJroFGised 
by tho onforeing agoney. · 

3414.9 Fire eseapes. An m<fstiRg fife ossapo in good strnswra! eondition may be aeeeptable as ene of the FOCff:liFOd 
moans of ogress fFOm oaeh floor. Aeeess to sf:JGh fire oseape8 may be by any one of tho fo!!ovling: 

I 

Thro&gh a room between the seffider and the fire oseape if the deer to the room is eper:able from the eoffider side 
witho(;Jf tho (;ISO of any .'<ey, 8peefa! .'<now/edge or effoFt. 
Hy a door eperablo to a fife e8eape from the inteFior v.4tho1:1t the 9so of any ke}', 8peeial !<now/edge or effoFt. 
By a w.'rldew operable from the .wtoFim: S1:1eh window 8hal.' ha'IO a m.wim/;Jffl dimoRB.ion of 29 .'rlehes (737 mm) whOR 
~ 
Tho s#! 8ha!.' notbe more than 30 .wehes (7f3.2 mm) abo•10 the floor and ffilndtng. 

3414.10 PFeteetieR ef exterier openiRgs. ~ihen an existing fire eseape !8 aeeopted as one of the req1:1fFO moans of 
egre88, openings onto the fire eseapo landing and oponing.s within 5 foot (1524 mm) f:lo~ontally oftf-le /andinfJS shall 
be proteeted in a mannoraeseptable to tho onforoing agoney. 

3414.11 LeekiRg ef stairway deers. When exit deOF8 fFOm soffidoFS to m<it BfairWB-}'8 are loe.'fed to prohibit aeeess 
fFOm tho stailv;ay side, the lo&'<ing meef:lan.'sms 8ha.'J be r:otraeted to the 1:1n!ee.'<ed positlen upon faifl:J.re ef eleetrieal 
power and a telephone or ether tv.ro way eomFFmnieatlOR system sonneeted to an appFO\'Od emelf!OnG}' ser1iee that 
operates sontinoo1:1&1}' sf:laU be pro'lided at not !088 than e'IOry fifth floor iR · eaef:I required sf.airway. In lie1:1 thereof, 
master ko}'B v,r/:lish will 1:1nloek a# s1:1Gh deoFS from tho stair11£1}1 side sf-lafl be pro'lided in Bl:leh n/;JfflboFS and JeeatieR8 
as appro•,ced by the enfoFGlng agensy. 

3414.12 ERG/esw:es. Jntolio:= voffisa! shafts, in&'uding b1:1t Rot limited to, ole'latoFS, staimay and l:ltility, 8ha.'l be 
enslosod with sonBtffJGtion as setfoffh .w See#on 3414.6. 

3414.13 OpeRfRg p."9teGtioR. DooFS iR other than ofoWlteFS, wkish shaf! be of a typo aeseptablo to the onforeing 
agonsy, ·8ha# be approved one ho(;Jr, fiFe Fated, tight fitting or gasketod deeFS or oqEJlw1lent proteetion, and sha# be of 
tho noFFRa.'ly elosod type, self s.'os.'rlg er a typo whieh vii# &lose al:lfel:i:latisal!y ,'rJ aseoffianeo with Sestion 715. 

&eeptien: In fie(;J of staif'Nay 0Rs.1es1:1Fes, smoke baffioFS may be pre•1ided in Sl:JGR a manner that fire and sme.'<o will 
Rot spF6ad to otf:ler flooFS or otherntise impair exit faeilities. In these instansos, smoke barriers shall not be loss tf:lan 
one ho(;Jf fiFO Fesistiw:J witk openfRfJS proteeted by not loss than appro·1od one th.1Fd ho1:1r, fife rated, tfght fitt.wg m· 
gas.I.feted deeFS. Sfleh deers sha!.' be of tho self slosing typo O." of a type whieh wiH e!ose a(;Jtomatisa#;1 in tho manner 
speeifiod fn SoetiOR 715. 

DooFB srossiRg · sorridoFS shaU be pro·tlded with wlmd glass vlsion panel-s sot .w app."O'.'Od steel frames. DooFS for 
ele'latoFS shall not be of tho open gFil/o type. 

3414.14 Fire alarm system. Every existing high Fise bEJiJding shalt be pro'lided with an approYed fife alafffl system. 
In department storo8, ref.a!.' 88.1es stores and similar oss1:1panefes whore the general pl:Jb!fe is admitted, 81:1Gh Bystoms 
sf:laH be of a typo eapable of a.1eFt.wg staff and employees. !R effise bui!dfngs and all other hlgf:I rise b(;JlkJings, s1:1sh 
systems 8ha# be ofa type sapable of alerting al.' oesf;Jpants sim1:1ltanoo(;J8fy. 

EX6ept!om;: 
1. Jn araas ofpl:lblle assemblage, tho type and !eeation of al:ldib!o appliansos 8hal!bo as. deteFFRinod by tho enforoing 
agonsy. 
2. ~ihon asseptabJo to tho enforoing agoney, tho ossupaRf '/Oise notifisat!on s;<stom roq1:1ired by Soe#OR 
3414.173414.20 may be W8od.w He1:1 of the fire alafffl system req/Jired by Sestion 3414.14. 

Final Express Terms 
SFM 06/15 - Part #2 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

225 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

3414.15 existing systems. Ex.I.sting fire sy&te!flS, when aooeptaeJe to the enfor:oing ageney, s/:Ja!l ee doemed as 
oenfeFmk1g to tho prov!-sions of these regY!ations. For reqf1irements fer existing Grol:lfJ R 1 0GG1:1panoles, see SeGtion 
3412.13. 

3414.16 AnmmGiatien. V'lhen a new. fire a!arm system .I.a installed, ft s/:Ja!.' ee oonneGted to an ann1:1nGfator panel 
insta!Jed Jn a loGation appro'led l3y the enferGing agenoy. ,!;erpwposes of ann1:1nolation, roning s/:Ja!! be in aoooFdanoe 
with Seotion 907.6.3.4907.6.4.4. 

3414.17Moniwring. Sha/lee in a·GGordanoe with SeGtion 907.6.5907.6.6. 

3414.18 Systems Jnteroenneetien. When an al:ltomatiG fire doteGtion system or automatio m<tingul.shfng Sj'sleFR is 
installed, aoti•lf1tion of suoh system sha!I oal:18e the sounding of the fire alarm notifioation app!ianoes at !oGations 
dosignatod l3y the enforoing agenoy. 

3414.19 Manual fire alarm seKes. A manual fire a!arm eox s/:Jall be provJdod in the loGations dosignated l3y the 
enferofng agenoy. 81;Joh .looations s/:Ja!l ee where eoxes are Feadl!y aGGessib!o and visfe,lo and in nonnal paths of dai!y 
tFave.' l3y OGG/;/pants of the b1:1Jl.ding. 

3414.20 Emergeney •/eieelalarm eemmunieatien system. An appro•1ed emergenGy voiGela/arm system s/:Ja!.' be 
pro•1idod in e·10ry exist!ng hJgh Fise hu#ding wh,io/:J exGeeds 150 feet (45 720 mmj fn ·height measurod iR the manner 
set fer:f:h in SeGtion 3412.1. Suoh system s/:Ja!l provido ooff!ffll:lRiGation fr:om a looation available to and dosignated l3y 
the enforoing agenoy to not !6ss than all puhllo areas. The emergenoy 'loiGela!arm system maj' he Gemh-ined with a 
fire alarm system pro•1ido the oomhined system has heen appro•10d and listed l3y the State Fire Marsha.'. The 
so1:1nding ef a fire alarm signal in any given aFea or floor s/:Ja!/ not prohibit •lofeo oomrn1:1nioation to other aFeas of 
flooFS. GOfflbfnation systems s/:Jall he dosigned to peFFFh't 'lO!Ge tr:ansml.ssion to oveffido the fire alarm signal, hut the 
fit=e alarm signal sha!! not term.'Rate in fess than thFee rninl:ltes. 

3414.21 Fire department system. When It is doteFFRined l3y test that por:f:ab!-0 fire depaFtment oornrn1:1Rioation 
equipment .I.a inoff-OGti'l-O, a GOfRFRfJRioation system aooeptahle to the enfereing agenoy s/:Jal.' be insta!.'ed within the 
bl:likJ..'Rg to pennit emergenoy GOfRFRl:lRioation hetween fire suppFession peFSonnel. 

3414.22 Jnte:·ffar Vlall and eeiling finish. fnteFior wall and Gelling finish of exU.iw1ys sha.1! eonfeFFR to the pro'l.l.sions of 
Chapter B. Where the FRateFials used in suoh finis/:Jes do not oonfoFFR to the pro•,risfons of Chapter B, suoh fin.I.shes 
may he surfaGed with an appro~<ed fiFO rotardant ooatiny. 

3414.23 Venti!atfon. Natwal or FReohanioa! '1Bnti!8tion for the reFRow1! ofpreduots of GOfflbE1stion s/:Ja!I he provided in 
e•1ery story of an existing high Fise hui!ding. &IGh ·10n#!ation s/:JaU be any one or eOfflbination of the fellow.'ng: Panels 
or windows in the exteFior waf.' w./:JiGh Gan be opened. Suoh '10nting faoi!itios sha.1! be providod at the r:ate of at !6ast 20 
Sf/UaFe feet (1. B6m2) of epening per 5{) Iinoa! feet (15 240 l!neal fflFfl} ef extefior wall in eaoh story, d.l.stffhuted areund 
the pefi.rneter at not moFlJ than 50 feet (15 240 mm} inter.'8/s on at least two sides of the hl:1ilding. Approved fixed 
tempered glass FRay he 1:18ed .in lieu of openahle panel-s or windo111-S. When only se!eoted panels or windews are of 
tempered glass, they s/:Ja!l be Glearly idontified as r:eq1:1ked by the enforoing agenoy. Any other design wh!oh will 
produce equi•1f1,'6nt Fes1:1.'ts. 

3414.24 Smeke Gantrel systems. Ex.I.sting air GifoY!atJon systems s/:Ja!J be provid-Od with an 0•10ffido swftoh Jn a 
looatfon approved l3y the enforofng agenoy whioh wJ/J allow for the rnanua! oontro! of s/:JutdovlR of the systems. 

exeeptian: Systems whioh ser10 on!y a single floe:; or portion thereof, v.ifthout any penetration l3y dusts or other 
means fnto adjaGent floot=s. 

3414.25 E/.evater :'eea-H smeke deteetien. Smoke deteotors fer emergenoy operation of e!ovato."'8 s/:Ja!! be previ<led 
as requit=ed l3y SeGtion 3Q03. 

3414.26 Eidt signs and i#Juminatian. Exits and stal-rways s/:Jal! he prrnidod with exit sfgns and illuFRlnatien as 
requit=ed/J;'Sootions 1011.1and1Q11.2. · · 

3414.27 Auwmatie sprinkler system S<istf.Rg high ri-se buildings. RegaFdless of any other pFGvffions of those 
reg1:1.'ations, e•lery existing high Fise hui.'ding of T;'pe U B, Type H( B or 1Type 'I B oonstr.:{Gtion s/:Ja!! he prov!<led with 
an approved autOFRatlo spFinkler s;'stem oonfoFFRing to .'\IFPA 13. 
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SECTION 3415 
EXISTING GROUP I OCCUPANCIES (SFM] 

3415.1 GeRet'al. Ex!stiRf} bl:Ji!dings hol:l8.~g ex.i.sti-Rg proteGtive soe,<af oare homes or fae!!ities estab/lsf:led pfiar to 
N1aref:I 4, 1972 may have their 1:18e eoRt.iRE1ed if they eoofoFm, or ar:e ma do to eoRfofffl, te the fo!lowiRg pre~1BkJRB: 

3415.2 fJse sf fleers. The 1:1se of floor .le116l8 fR h1:1f!d.~gs of'T;pe HJ, J'l or V ROflfir:e rated ooostr .. •otiOR may be as 
fo!lows: N0Ramh1:1ratory fir:st fleer oRly; Amhl:Jlatory Rot higher thaR the thfffi. fleer !ewJt, pro•1fdod waH-s ood 
partiticms ar:e eoRBlr . .:eted of mateFiaJs e(f1:1a! iR fir:er:es!stive (f1:1a!ity to that of wood lath and plaster fR good r:epair aRd 
a!.' v,ra/Js are firestopped at eaeh fleo.",le•IO.'. 

3416.3 &1Gle61H'e sf exits aRd vertiGal epeR.wgs. Exoept for two stery stR.•ot1:1Fes ho1:18iRg ambl:llatory gllests, a!! 
iRteFior 8-tafl:s shaJ.I he ooelosed iR aeeeffi.anee wlth Chaptor W. IR !ie1:1 of staf.rway oRGioBl:IFeB, fleer separatioRB or 
SFRoke baffiers may he pro•1fded iR Blioh a maRAer that fi.Fe and Bff!Oke will not Bpfflafi Fapidly to fleoFS abo'le or 
othef11lfse impair £»fit faellitios. !R these lnstaflees, fleer separatiORB or BFRok,e hafliers sf:laJl ha•,re a fiFO res.i.staRee 
e(fl:lal to not leBB than 112 !Roh (13 mm) gypsl:IFR waif boaFd OR eaeh slde of weod stl:lds with epeR.~gs pr:eteoted hy 
Rot ,less than a 1314 Imm (44. 5 mm) solid bonded wood eore door of the self otesing type. AU other •1-ert!08/ opORiRfJB 
sf:la!I he ene.'esed in aoeofd.anoe wfth the pro•1!slons of Seetion 3414.6 and 3414.13. 

3415.4 iafit aeeess. Eaoh fleer or portion thereof of b1:1f.'dings 1:1sed for the hol:IB.~g of F»<.i.sti-Rg preteoti·1e soeia.' oar:e 
homes or faoi!ities sha/J have aoeeBB to not less tf:lan two £»fits in s1:1oh a manRer as to fl:lffl!sh egreBB from the 
hlii!fl.~y or str.,.'ot1:1re !R the e·.1ent of an emorgeRey sl:lhstantialfy eCfl:li•ta/ent to the pre•AsiORs ef Chapter 10. 

3415.6 Carr!der opeR!Rgs. Openfngs fFBm roOffls to fRterior ooffidol'S shall be protested hy Rot .less thaR 1314 iRoh 
(44.a ff/FR) solid bORded wood oore doers. Tf:aRsOff/B BREI other s!mi!ar open!Rf}s sha.'I he sealed wUh matefia!s 
eq1:1J•,ca,'eRt to 9*isting eoffidor waU eonstruotion. 

3415.6 IRterior fiRishes. tnteFior wall aRfi oo!ling ~ishes sf:laU oonfofffl te the req1:1frements for a Gre1:1p R 1 
Oeo1:1paney as specified iR Chapter 8. 

341!i7 A1:1tomatiG fire spriRklers. A1:1tomatio spookier systems shaJ! be .~stat.led in existiRg preteotive see.la! 08Fe 
eGGYpaneies iR aooordaRGO w!th the pre•lislORs of Seetion 903.2. 6. 

3416.8 Fire alarm systems. Al:ltomatis fiFO alaoo sy.Sfeff!s shall he iRstal/ed in eKisting protestive sooial oare homes 
or faei!ities iR BGGordaRoe with the pRJ!l.1siORS of SeGtiOfl 907.2. 6. 

Iafeeptir::1R: When aR approved al:ltoffla#o spFinkler system GOFlfon:nfng to Seetien 903.2. 6 is iRstal/ed, a separate firo 

· alaoo B}'8tem as speeified in this seetioR need Rot be pro'lided. 

SECTION 3416 
EXISTING GROUP L OCCUPANCIES [SFM] 

3416 Existing· Group L OGGl:lpaneies. 

3416.1 Repairs geReral. Additions, a#erations o.r r:epairs may be made te aRy h1,1l!diRg or str.Jofl:/re witho1:1t reqE:liFiRg 
the e*1sting blJild!Rg or stroot1:1re to oomply with all the r:eq1:1irements of this eede seotion, pro>lided the adfiitioR, 
a.lfemtion, or f8Palr oonfoFFRs to the r:eq1:1iromeRts of this seotiOR. 

3416.2 URsale eaRdition. Add.itions, r:epaiFs or alterations sha!.' Rot he made te aR ex.i.stln€J hl:li!dfRfJ or stFYGt1:1re that · 
.will ea1:1se the 9*isting /;)l:li/ding or sttt:stl:Jre to be iR 'liolatien of aR}' of the pro•;,i.sfens of this oede, nor sha.'I s1:1oh 
addltioRs or altemtioos 081:/Be the existiRg b1:1ildiRg or str.JGtl:/Fe te beoOFRe l:lnsafe, er to be iR violation ef any of the 
prezi.siORs of this eode. An 1:1nsafe eenditiOR shal.' be deeff!ed te have been created if an addition or a!teratioR will 
081:1se the f»<,isting /wilding or stF.Jofl:IFO to heoome str.Jotl:IFG.'ly l:IRsafo or over/eaded; wi!J not provide adoq1:1ate egress 
iR eomplianoe with the previsions of this oode or wiH obstRJot E»Cistiflg exlts; wl'/ GFOate a fi.Fe hamrd; wJI.' rod1:1ee 
req1:1irod fire resistaRoe or wH.' otherwise Gfflate GORditiORs daRgerous to hl:IFRan l.ifo. 

3416.3 Changes Jn use er oee1:1paney. Any huiklfRgs that ha•1e a.lfematioRs or additioRs, whioh inve!•1es a ehaRge .~ 
1:1se or 0001:1panoy, shalt Rot F»<oeed the he!ght, numher of stoFios and area peFH1ltted for new bl:li!dings 
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3416.4 Bui!diRgs Rot iR GompliaRGe V1Jth Gode. Additions or a!lerations shall not be made to an existing h/Jilding or 
stFOOture whOR suof:I exff;ting hllf!ding or st." .. :G/:wa is not fn ftJft oompHanoe with the provisions of thfs oode exoopt 
when such addition or alteration wH.' result fn the exfst!ng huilding or str .. ·etwa hefng no more hazardooo, based on Hte 
safety, fire safety and sanitation, than heforo suof:I additlons or alterations are undeFtaken. 

3416.5 iwaiRteRanGe af struetu-ral and fire resisti•,r.e integF!ty. Alterations or ropa.ifs to an e-xfstrng building or 
strneture that are nonstruotl:lFal and de not adw1rse-!y a:ffeet any struotura.' memher of any paFt of tho building or 
strooture having requlred fiFe resistanoe may be made with the same materials of whieh the bu#ding or struetuFe fs 
oonstr .. '6ted. The installation or rep!aeement of glass shal.' be as required for new installations. 

3416.6 ContiRuat!on of existiRg use. Buildings fn exff;tenee at the time of the adoptfen of this eode may have thek 
existing use or oooupanoy oontinued if suoh use or oooopanoy was lega.' at the time of the adopt!on of this eode, 
pFO'lfded sueh oontinued use is not dangerous to !ife. 

3416.7 MaKimum alk1waale quantities. Lahoratory sl:lites appro•;ed prior to .January 1, 200l1 shall not e-xoeed the 
maxim!Hfl aHowah/fJ quantities !i-sted in Tables 341ll1 and 341e.2. 

I 

TABLE 3416.7(1) EXEMPT AMOUNTS OF HAZARDOUS MATERIALS, L!QIJIDS AND CHEMl-CALS 
4 

PRESENTING A PHYSICAL HAZARD BASIC QUANTITIES PER LABORATORY SIJITE 
Ill.II--...- L. ,.,_ " --- -..: .. ·- "- d. ,_ 

··- ":...,_ .I!_ 
,~ -L· rJ L I .. _,, .. -- .... --- ~ - ' -·-- - -- - -- - . - -· --

COA.'DITION STORAGE IJSE CLOSED S¥ST/iMS IJSE OP&.' S¥S+EMS 
S&lid 
.£.9&, 

(Cu,. 
MA'l=ERIAL .GLASS /:tJ 

./J -
1.1 Comhustibie liqufd .f.1.1-A -

.f.1.1-B -
1.2 Gemhustfhle dust 
lhs./:I 000 eu. ft. 4 
1.3 Gomhustihle fiher 
fleose) #00} 
thalef# #;00()} 

1. 4 Gfj•egenio, flamma/:J.Je 
~~ 

.. -
-· ·-~ 

2.1 §fples.••1es -1-2 
3.1 Flammah!o solid 426" 

3.2. Flammah/fJ gas 
(gaseous} -
(liquefied} -

./-A -
3. 3 t=lammable /fquld ./-B -
Gomhlnation ! A, .' B, I G ./-G -

-
4.1 Grganio perf*fde, 2 
unolass.ified dotonatahle 4 .., 

4 
.a 

2 

./J -00 
4.2 Grganfo perex:lde 2 

.JIJ 426 

./JI. .§(}(} 

..\I .pJ.b.. 
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ldql:lid 
GalloRs -Gas 
.(L9s.J Cu....f4. 

.:f..2()" -
~.., -.., 

.:J.3;-200 -
- -

- -
- -
4a 

ft/ -
- -

2 - +eo 2 
-16 -
3()" -
oo" -
w/ -.., 

420 -
f1l -.., 
f5t -2 -
taOi 2 -
f1-2aj -
{eOO) -
.pJ.b.. -
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S&lid 
.J.hs., ldql:lid -Gas 
(Cu,. Gallons Cl:h 
/:tJ {!,hs,.) Ft. 

- 420 -
- ~ -
- .:J.3;-200 -
4 - -

#00} - -
.(.:1,-000} - -

4a 

4J4. f1./4} -
-2a - -

2 - - +eo 2 - -16 -
- 3{} -
- 00 -
- .go -
- .:f..2J) -
4J4. .(:114} -

f1f f11 -
-00 taOi -
42§ f1-2aj -
.§(}(} taOfJ} -
.pJ.b.. .pJ.b.. -

S&lid 
.J.hs., ./dqllid -Gas 
{Cu, GalloRs Cl:h 
/:tJ .(L9s.J 

- 3{} 

- .{J(} 

- 3,300 

4 -
f20) -
~ -

.:w 
.:/14 f1./4} 

-2a -

- -
- -
- .:w 
- -16 

- -20 

- 3{} 

4J4. f1./4} 

4 4 
.:w fWj 
-2a f2e} 

400 #00} 
.pJ.b.. .pJ.b.. 
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~ ~ 

4 f:f-} 2 2 
4 2 - .:f.14.. fW4} - ~ fl./4f .:f.(} f#}J 2 4.3 O~dcf..i:z:er a 2 - 2 {2j - 2 {2} 
;?, 2§0 -(200) 2 - -5(} 

~ - -5(} ~ 2 
4 -1-;GOO #,()(}()}. - 4;000 - 200 ~ 

4.4 OKiffi:ter. Gas 2 2 
(gaseol:/8) - - .:t,aOO - - ~ - --2 2 ,,. ·-"- ..r1 46 46 
·-·~ 

a.1 PyrepheFie 4 u( ~ m ~ 

-5(} 4 .:[.(} Q Q 

4"' 
.,, 

4-()"' 
.,, 

f:f-} 2 -2 
4 2 2 414 fW4} 2 414 fl./4f .a f§} 2 

-5(} .:[.(} 
6.1 Unstab.'e (r:eaeti•t-ej a 2 2 4 f:f-} -2 4 f11 

;?, .§(} ~2 -260 -5(} : 2aCJ .:f.(} fi()} 2 -2 2 
4 4-26 #-2fil ~ 4-26 +a() 26 t26t 

~ ~ 

a .a f§} 2 .a f§} 4 f:f-} 
7.1 Water (reaetive) 

-2 - -
;?, .§(} ~2 - .§(} fa(J)2 - .:f.(} fi()} -2 

'· 4 4-26 #-2fil - 4-26 ~· - 26 t26t 
' 4 A laboratory sfJite is a spaeo 1:1fJ to 10,000 sf{uare feet (929 ffl-2) bounded by not less than a one f:101:1r fire resist.ive 

oeoopaney sepamtlon vlitl:iln whieh the exOFRpt amotlRts of f:la;e;ardous FRateFia/s FRay be ste,o:ed, dispensed, 
handled or llSed. Up throf.Jf}h t/:Je thlfd floer and down tf:lrol:l{Jh the fitst baseFRent floor, tho f(Uantity in this tab.'e 
shall apply. Fo/lfth, fifth and sixth flooFS and tho second and thiffi basement floor level qf:lantity shall be rodtloed to · 
76 poroent of th.'s table. Tho se•;enth throl:l{Jl-I 10th floor and bo!ow tho tf:liFd baseFRent floor love! qoontity shall be 
reduced to 60 poFOent Of this fab!o. 

-2 Quantities may be lnoreased 100 peFOent when stored in appro•,ted oxhallSted gas cabinets, exhal:ISted erwlosl:.lffJs 
or f1:1FRe hoods. ' 

TABLE 3416.7{2) EXEMPT AMOUNTS OF HAZARDOUS MATERIALS, Lf.QUIDS AND CHEMICALS 
4 

PRESENTING A HEALTH HAZARD MAXIMUM QUAA'TITIES ER LABORATORY SUITE 
lal•- ·- L--- ___ !!'.JI.- --- .-!!-- -- --•-- - - ---!!iL_!!_ -- - --- !!._ ·- ,,. •-- \ 

"' ...... _ -· 
-·- --··-· 1 -·- "" - -·- .. 

STOR~GE IJse CLOSED SYSTEMS IJSSOPEN 
SYSTEMS 

-
-
-
-
-

Q 

Q 
Q 
Q 
Q 

-
-
-

ldftuid -Ga& ./dquid -Gas '=iquid 
&lid Gal/ens ~ Se/id Galwns Cu. S&lkl Ga!wns 

MAniRIAL -Lb&, ILbsJ -Lbs. l1=bsJ Ft. '=h&: 
.:/-, Geoosives MOO .§()() 

;! 

MOO -600 -960 .:f-fJOO -660 
"- 11:-1..1, L---'--"' 40 .:/-(} .ea a 4 .ea ;?, ... , 
2b. Taxies -600 .§(} 

;, 
.§()() .ao -960 .a -660 

* !ffitant& MOO .§()() -660 MOO -600 -960 .:f-fJOO 
4. Sensit.l.;e:eFB MOO .§()() -660 MOO -600 6§0 .:f-fJOO 
.§;, Othei"- healf/::1 ha;e;aFds MOO .§()() -660 MOO -600 -960 4,000 

.!f. A laberatof}' su.ite is a spaee 1:1p to 10, 000 Sf{l:laro feet (929 FR2) botlRded sy not less tf:lan a ORO hollr fire resisti•1e 
OOGl:lfJansy separ:ation within whioh the elfefflfJt amo1:111ts · of hazardous materials may ee stomd, dispensed, 
handled or llSed. Up thffJl:lf}h the th.w floor aRd down t/:Jreug/:J t/:Je fiFSt basement floor, tho f{l:Jantity in this table 
sha!! app.'y. Nil:lffh, fifth and slxt/:J floors and the seoond and third baseFRent floor le'lel f{l:laRtif}1 sha.'! be ."Odtloed to 
la peFoORt of this table. Tho sov.ent/:J t/:Jro1:1gh 10th floor and be.'ew the thlfd baseFReRt floorfo~'f>I qoont!ty shall ho 
FedE:IGed to 60 peFOonf Oftf:lfs tae/e. 

2 Permitted only w/:JeR ste.o:ed or llSed in appRY/Od exhausted €JBS oahinots, ex/:JallSted eRGlesllfOs or fllffle hoods. 
Q1Jantit.ies of hig/:J texios in l:ISD in opeR systeff18 Reed not be FfJdoood abo•;e tho th!Fd floer er below the fiFBt 
baseFRent floor le'le.'. !ndl'Adua! eontalner siie shall be liFRited to 2 pounds (0. 91 kg) for solids and 114 gallon (0. 95 
L) for .'iqfJids. 

CHAPTER35 
REFERENCED STANDARDS 
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.:f.00 
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412 
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This chapter lists the standards that are referenced in various sections of this document. The standards are listed 
herein by the promulgating agency of the standard, the standard identification, the effective date and title, and the 
section or sections of this document that reference the standard. The application of the referenced standards shall be 
as specified in Sections 1.1.5, 1.1.7and102.4. 

ASME 

Standard 
reference 
number 
A17.1/CSA 844 
California Code of 
Regulations. Title 
8, Division 1. 
Chapter4. 
Subchapter 6. 
Elevator Safety 
Orders 
BPE-2009 

ASTM 

Standard 
reference 
number 
E648-04 

E662-09 

FM 

Standard 
reference 
number 
3260-00 
3011-99 
4430-80 

ICC 

Standard 

Final Express Terms 

American Society of Mechanical Engineers 
Three Park Avenue 
New York, NY 10016-5990 

Title 

Referenced 
in code 

section number 

Safety Code for Elevators and Escalators .............................................. 1607.9.1 

Bio-processing Equipment Standard 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Referenced 
in code 

Title section number 
·Standard Test Method for Critical Radiant Flux of Floor ............................................................... 804.4.1, 804.4.2 
Covering Systems Using a Radiant Heat Energy Source 
Standard Test Method for Specific Optical Density ...................................................................... 804.4.1, 804.4.2 
of Smoke Generated by Solid Materials 

Factory Mutual 
Standards Laboratories Department 
1151 Boston-Providence Turnpike 

· Norwood, MA 02062 

Title 
Radiant Energy-Sensing Fire Detectors for Automatic Fire Alarm Signaling. 
Approval Standard for Central Station Service for Fire Alarm and Protective Equipment Supervision 

Referenced 
in code 

section number 

Acceptance Criteria for Smoke and Heat Vents ...................................................................................... 910.3.1 

International Code Council, Inc. 
500 New Jersey Ave, NW 6th Floor 
Washington, DC 20001 

Referenced 

SFM 06/15 - Part #2- 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

230 of244 
November 13, 2015 

Final 
10:44 



STATE OF CALIFORNIA 
BUILDIN.G STANDARDS COMMISSION 

reference 
number 
ICCESAC331 

/CCESAC77 

ICC/ANSI 
A117.1 09 

IECC 15 
IFG 15 

IFGG 15 

IMC 15 

IPC 15 

IPMC 15 

IPSDC 15 

IRC 15 

IVVUIC 15 

NFPA 

Final Express Terms. 

in code 
Title section number 

Acceptance Criteria for Smoke and Heat 
Vents ........................................................................................ 910.3.1 

Acceptance Criteria for Smoke Containment Systems Used with · 
Fire-resistance-rated Elevator Holstway Doors and Frames ..................................................................... 707.14.1 

Accessible and Usable Buildings and Facilities ............ : ............. 406.2.2, 
907.5.2.3.4, 1007.9, 1010.1, 1010.6.5, 

1010.9, 1011.3, 1022.8, 1101.2, 1102.1, 1104.4, 1106.7, 1107.2, 
1108.2.2, 1108.2.3, 1108.4.1.1, 1108.4.1.2, 1108.4.1.4, 1108.4.1.5, 1109.1, 

1109.2, 1109.2.1.1, 1109.2.2, 1109.2.3, 1109.3, 1109.4, 1109.8, 1109.13, 
2902.4, 3001.3, 3008.13.1, 3008.13.2, 3411.6, 3411.B.2, 3411.8.3, E101.2, E104.2, 
E104.2.1, E104.3, E104.3.4, E105.1, E105.2.1, E105.2.2, E105.3, E105.4, E105.6, 

E106.2, E106.3, E106.4, E106.4.9, E106.5, E107.2, E107.3, E108.3, E108.4, E109.2.1, 
E109.2.2.1, E109.2.2.2, E109.2.2.3, E109.2.3, E109.2.5, E109.2.6, E109.2.8, E110.2, E110.4 

International Energy ConseF\•ation Code® ...................... 101.4.6, 1203.3.2, 1301.1.1 
International FiFe Code® ..................... 101.4.5, 102.6, 201.3, 307.1, Table 307.1 (1), 

Table 307.1(2), 307.1.1, 307.2, 
403.4.4, 404.2, 406.5.1, 406.6.1, 410.3.6, 411.1, 412.1, 412.6.1, 413.1, 

414.1.1; 414.1.2, 414.1.2.1, 414.2, 414.2.5, Table 414.2.5(1), Table 414.2.5(2), 414.3, 
414.5, 414.5.1, Table 414.5.1, 414.5.2, 414.5.4, 414.5.5, 414.6, 415.1, 415.2, 415.3, 
415.3.1, Table 415.3.1, Table 415.3.2, 41§.6, 415.6.1, 415.6.1.4, 415.6.2, 415.6.2.3, 

415.6.2.5, 415.6.2.7, 415.6.2.8, 415.6.2.9, 415.6.3, 419.6.4, 415.7, 
415.8.1, 415.8.2.7, 415.8.5.1, 415.8.7.2, 415.8.9.3, 415.B.10.1, 416.1, 421.1, 421.7, 

507.3, 707.1, 901.2, 901.3, 901.5, 901.6.2, 903.2.7.1,Table 903.2.11.6, "903.2.12 
903.5, 904.2.1, 905.1, 905.3.6, 906.1, 907.1.8, 907.2.5, 907.2.13.2, 907.2.15, 907.2.16, 

907.6.5, 907.8, 909.20, 910.2.2, 1001.3, 1203.4.2, 1203.5, 2702.1, 
2702.2.9, 2702.2.11, 2702.2.12, 2702.2.13, 2702.3, 3102.1, 3103.1, 3309.2, 

3401.3, 3412.3.2, 3412.6.8.1, 3412.6.14, 3412.6.14.1 
International F1:1el Gas Code® ................................................... . 

.101.4.1, 201.3, Table 307.1(1), 
415.6.3, 2113.11.1.2, 2113.15, 2801.1, 3401.3, A101.2 

International Mechanical CoEle® ............................... 101.4.2, 201.3, 307.1, 
Table 307.1 (1), 406.4.2, 406.6.3, 

406.6.5, 409.3, 412.6.6, 414.1.2, 414.3, 415.6.1.4, 415.6.2, 415.6.2.8, 
415.6.3, 415.6.4, 415.B.11.1, 416.3, 421.5, 603.1, 603.1.1, 603.1.2, 

708.2, 716.2.2, 716.5.4, 716.6.1, 716.6.2, 716.6.3, 717.5, 719.1, 719.7, 
903.2.11.4, 904.2.1, 904.11, 908.6, 909.1, 909.10.2, 1015.5, 1018.5.1, 

1203.1, 1203.2.1, 1203.4.2, 1203.4.2.1, 1203.5, 1209.3, 2304.5, 2801.1, 
3004.3.1, 3401.3, 3412.6.7.1, 3412.6.8, 3412.6.8.1, A101.2 

International Pl1:1rnbing CoEle® .............................................. 101.4 .3, 
. 201.3, 415.6.4, 717.5, 903.3.5, 

912.5, 1206.3.3, 1503.4, 1805.4.3, 
2901.1, Table 2902.1, 3305.1, 3401.3, A101.2 

International PFOi:ierty Maintenance Code® .................................... 101.4 .4, 
102.6, 103.3, 3401.3, 3412.3.2 

International Private Sewage Disi:iosal Code® .. : ..................................... . 
- ..... 101.4.3, 2901.1, 3401.3 

International ResiElential Code® .......................................... 101.2, 308.2, 
308.5, 310.1, 2308.1, 3401.3 

International \'Vlldland Urban Interface Code™ ....... ; ................................ . 

National Fire Protection Association 
1 Batterymarch Park 

............ Table 1505.1 
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. Standard 
reference 
number 
~ 
11-10 
1~16 

Final Express Terms 

Quincy, MA 02269-9101 

Referenced 
In code 

Title section number 
Portable fire Extinguishers 
Low- Medium- and HighMidlum and Hfgh Expansion Foam 
Installation of Sprinkler Systems as amended* . ......................... 708.2, 903.3.1.1, 903.3.2, 903.3.5.1.1, 

903.3.5.2, 904.11, 905.3.4, 907.6.3, 1613.6.3, 1616.9.5, 1616.10.17 

*NFPA 13, Amended Sections as follows: 

Revise Section 2.2 and add publications as follows: 
2.2 NFPA Publications. 
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2013 
California edition. 

Revise Section 8.15.1.2.15 as follows: ,, 
8.15.1.2.15 Exterior columns under 10 ft2 (0.93m2) in total area, formed by studs or wood joist, with no sources of 
ignition within the column, supporting exterior canopies that are fully protected with a sprinkler system, shall not require 
sprinkler protection. · · 

Revise Sestion B.16.6.6.11 as fa/laws: Add new Sections 8.15.5.6.1 as follows: 
~8.15.5.6.1 The sprinkler required at the top and bottom of the elevator hoistway by 8.15. 5. 6 shall not be required 
where permitted by Chapter 30 of the California Building Code. 

Revise Section 8.15.7.1* as follows: 
8.15.7.1* Unless the requirements of 8.15.7.2 or 8.15.7.3 are met, sprinklers shall be installed under exterior roofs, 
canopies, porte-cochere, balconies, decks, or similar projections exceeding 4 ft (1.2 m) in width. 

Revise Section 8.15.7."2* as follows: 
8.15.7.2* Sprinklers shall be permitted to be omitted where the exterior canopies, roofs, porte-cocheres. balconies, 
decks, or similar projections are constructed with materials that are noncombustible, limited-combustible, or fire 
retardant treated wood as defined in NFPA 703, Standard for Fire Retardant-Treated Wood and Fire-Retardant 
Coatings for Building Materials. 

Delete Section A.8.15.7.2 of Annex 

Revise Section 3.15.7.3 
8.15.7.3 Sprinklers shall be permitted to be omitted from below the canopies, roofs, balconies, decks, or similar 
projections are combustible construction, provided the exposed finish material on the roof, or canopy is noncombustible, 
limited-combustible, or fire retardant treated wood as defined in NFPA 703, Standard for Fire Retardant-Treated Wood 
and Fire-Retardant Coatings for Building Materials, and the roofs, or canopies contains only sprinklered concealed 
spaces or any of the following unsprinklered combustible concealed spaces: 
( 1) Combustible concealed spaces filled entirely with noncombustible insulation 
(2) Light or ordinary hazard occupancies where noncombustible or limited-combustible ceilings are directly attached to 
the bottom of solid wood joists so as to create enclosed joist spaces 160 ft3 (4.5 m3) or less in volume, including space 
below insulation that is laid directly on top or within the ceiling joists in an otherwise sprinklered attic [See 
11.2.3.1.4(B)(f/)11.2.3.1.5.2(9Jl. 
(3) Concealed spaces over isolated small roofs, or canopies not exceeding 55 ft2 (5.1 m2) 

Delete language to section 8.15.7.4 and reserve section number. 
8.15.7.4 Reserved. 

Revise Annex Section A.8.15.7.5 as follows: 
A 8.15.7.5 The presence of planters, newspaper machines and similar items, should not be considered storage . 

Add new Sections 8.15.7.6 as follows: 
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8.15.7.6 Sprinklers may be omi~ed for following structures: 
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing 
agency prohibiting any use underneath including storage. 
(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed 
openings throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the 
enforcing agency. 

Add new Sections 8.16.1.1.1.4 and 8.16.1.1.1.5 as follows: 

8.16.1.1.1.4 Where a system includes floor control valves, a hydraulic design information sign containing information for 
the floor shall be provided at each floor control valve. A hydraulic design information sign shall be provided for each 
area calculated. The installing contractor shall identify a hydraulically designed sprinkler system with a permanently 
marked weatherproof metal or rigid plastic sign secured with corrosion resistant wire, chain, or other approved means. 
Such signs. shall be placed at the alarm valve, dry pipe valve, preaction valve, or deluge valve supplying the 
corresponding hydraul/cal/y designed area. 

8.16.1.1.1.5 Control valves, check valves, drain valves, antifreeze va(ves shall be readily accessible for inspection, 
testing, and maintenance. Valves located more than 7 feet above the finished floor shall be provided with a means of 
opening and closing the valve from the floor level. 

Add new Sections B.16.1.7, B.16.1.7.1, B.16.1.1.1.1, B.16.1.1.1.2, B.16.1.1.1.2, B.16.1.1.1.3, 8;16.1.1.2, 8.16.1.6. 
8.16.1.6.1. 8.16.1.6.1.1. 8.16.1.6.1.2. U6.1.6.1.3, 8.16.1.6.2 as follows: 

~8.16.1.6 Sectional Valves. 

B.16.1.1.18.16.1.6.1 Private fire service main systems shall have sectional control valves at appropriate points in order 
to permit sectionalizing the system in the event of a break or for the making of repairs or extensions. 

B.16.1.1.1.18.16.1.6.1.1 Sectional control valves are not required when the fire service main system serves less than six 
fire appurtenances. 

B.16.1.1.1.28.16.1.6.1.2 Sectional control valves shall be indicating valves in accordance with Section ~6. 6.1. 3. 

B.16.1.1.1.38.16.1.6.1.3 Sectional control valves shall be located so that no more than five fire appurtenances are 
affected by shut-down of any single portion of the fire· service main. Each fire hydrant, fire sprinkler system riser, and 
standpipe riser shall be considered a separate fire appurtenance. In-rack sprinkler systems shall not be considered as a 
separate appurtenance. 

B.16.1.1.1.48.16.1.6.1.4 The number of fire appurtenances between sectional control valves is allowed to be modified by· 
the authority having jurisdiction. 

B.16.1.1.28.16.1.6.2 A valve shall be provided on each bank where a main crosses a body of water or outside the 
building foundation{s) where the main or section of main runs under a building. 

Add new Section 9.1.3:9.1.1 as follows: 
9.1.3.9.1.1 Powder-driven studs used for attaching hangers to the building structure are prohibited In Seismic design 
Categories C, D, E and F . 

Revise Section 9.3.5.11.4 as follows: 
9.3.5.11.4 Where threaded pipe Is used for sway bracing, it shall have a wall thickness of not less #ieRthan Schedule 
40. ' 

Replace Section 9.3.5.12.49.3.5.12.5 as follows: 
9.3.5.12.5 Lag screws or power-driven fasteners shall not pe used to attach braces to the building structure. 

Add IBRguage te the beglRn!ng ef Replace Section 9.3.5.12.69.3.5.12.6 as follows: 
9.U.12.69.3.5.12.6 Fastening methods other than those identified in ~9.3.5.12 shall not apply to other fastening 
methods, which shall be acceptable for use if certified by a registered professional engi~eer to support the loads 
determined in accordance with the criteria in 9.3.5.6. Calculations shall be submitted to the authority having jurisdiction. 
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Revise Section 9.U.12.7.2*9.3.5.12.8.4 as follows: 
9.:U.12.7.2*9.3.5.12.8.4 Concrete anchors other than those shown in Fig1:1re 9.3.5.12.1Table 9.3.5.12.2{a) through 
Table 9.3.5.12.2(fi and identified in 9.3.5.11.11 shall be acceptable for use where designed in accordance with the 
requirements of the building code and certified by a registered professional engineer. 

Revise Section 9.3.6.1 (3) as follows: 
9.3.6.1*(3) No. 12, 440 lb (200 Kg) wire installed at least 45 degrees from the vertical plane and anchored on both sides 
of the pipe. Powder-driven fasteners for attaching restraint is allowed to be used provided that the restraint component 
does not support the dead load. 

Revise Section .w.e.410.4.3.1.1 as follows: 
.w.e.410.4.3.1.1 Pipe joints shall riot be located under foundation footings. The pipe under the building or building 
foundation shall not contain mechanical joints. 

Exceptions: 
1. Where allowed in accordance with .w.4210.4.3.2 
2. Alternate designs may be utilized where designed by a registered professional engineer and approved by the 
enforcing agency. 

Revise Section 11.2.3.1.4(4}(i},11.2.3.1.5.2(9) as follows: 
11.2.3.1.4(4}(i)11.2.3.1.5.2(9) Exterior columns under 10 ft2 (0.93m2) in total area, formed by studs or wood joist, with 
no sources of ignition within the column, supporting exterior canopies that are fully protected with a sprinkler system. 

Revise Section 11.2.3.2.3.1 as follows: 
11.2.3.2.3.1 Where listed quick-response sprinklers, excluding extended coverage quick-response sprinklers, are used 
throughout a system or portion of a system having the same hydraulic design basis, the system area of operation shall 
be permitted to be reduced without revising the density as indicated in Figure 11.2.3.2.3.1 when all of the following 
conditions a're satisfied: 
(1) Wet pipe system 
(2) Light hazard occupancy 
(3) 20 ft (6.1 m) maximum ceiling height 
(4) There are no unprotected ceiling pockets as allowed by 8.6.7 and 8.8.7 exceeding 32 ft2 (3 m2) 

• 

\ 
1. 

to 20 
Celling height (ll) 

Note: y= ~+55 
For ceiling height~ 10 ft ands 20 ft. y= ~x + 55 
For ceiling height< 10 fl. y= 40 
For ceiling height> .20, y"' o 
For SI units. 1 ft = 0.31 m. 
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FIGIJRl5 11.2.3.2.3.1 Design ~~a ReduGtian far Quick Response SprinkleFS. 
[Editorial Note: Delete Figure 11.2.3.2.3.1] 

Revise Section 11.2.3.2.3.2 as follows: 
11.2.3.2.3.2 The number of sprinklers in the design area shal.1 never be less than seven. 

Revise Section 12.1.1.2 as follows: 
12.1.1.2 Early suppression fast-response (ESFR) sprinklers shall not be used in buildings with automatic heat or smoke 
vents unless the vents use a standard-response operating mechanism with a minimum temperature rating of 360°F 
(182°C) or 100°F (56°C) above the operating temperature of the sprinklers, whichever is higher. · 

Add SeGfioo 21i1(5)Revise Section 25.1 as follows: 
25.1 Approval of Sprinkler Systems and Private Fire Service Mains. The installing contractor shall do the following: 
(1) Notify the authortty having jurtsdiction and the property owner or property owner's authorized representative of the time 
and date testing will be performed. 
(2) Perform all required testing (see Section~ 
(3) Complete and sign the approprtate contractor's material and test certificate(s) (see Figure.u.42§J) 
(4) Remove all caps and straps prior to placing the sprinkler 
system in service 
(5). Upon system acceptance by the authority having jurisdiction a label prescribed by Title 19 California Code of 
Regulations, Chapter 5 shall be affixed to each system riser. 

Revise Section 25.4(2) andAdd Sectkm 24.5(3) as follows: 
25.4 Instructions. The installing contractor shall provide the property owner or the property owner's authorized 
representative with the following: 

(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any 
equipment and devices installed · 
(2) NFPA 25, Standard for the Inspection, testing, and maintenance of Water-Based Fire Protection Systems, 2013 
California Edition 
(3) Title 19, California Code of Regulations, Chapter 5, "Fire Extinguishing Systems".-

Add se11tense at the e11d af Revise Section 25.5.1 as follows: 
25.5.1 The installing contraCtOrShall identify a hydraulically designed sprtnkler system with a permanently marked 
weatheroroof metal or rigid plastic sign secured with corrosion resistant wire. chain, or other approved means. Such 
signs shall be placed at the alarm valve. dry pipe valve, preaction valve. or deluge valve supplying the corresponding 
hydraulically designed area. Pipe schedule systems shall be provided with a sign indicating that the system was 
designed and installed as a pipe schedule system and the hazard classification(s) included in the design.• 

Revise Section 25.5.2(3) andAdd Se6fia11& 25.5.2fl} te (14) as follows: 
25.5.2 The sign shall include the following information: 
(1) Location of the design area or areas · 
(2) Discharge densities over the design area or areas 
(3) Required flow and pressure of the system at the base of the riser 
(4) Occupancy classification or commodity classification and maximum permitted storage height and configuration 
(5) Hose stream allowance included in addition to the sprtnkler demand 
(6) The name of the installing contractor 
(7) Required flow and pressure of the system at the water supply source. 
(8) Required flow and pressure of the system at the discharge side of the fire pump where a fire pump is installed. 
(9) Type or types and number of sprinklers or nozzles installed including the orifice size, temperature rating, orientation, 
K-Factqr, sprinkler identification number (SIN) for sprinkler heads when applicable, and response type. 
(10) The minimum discharge flow rate and pressure required from the hydraulically most demanding sprinkler. 
(11) The required pressure settings for pressure reducing valves. 
(12) For deluge sprinkler systems, the required flow and pressure at the hydraulically most demanding sprinkler or 
nozzle. 
(13) The protection area per sprinkler based on the hydraulic calculations 
(14) The edition of NFPA 13 to which the system was designed and installed. 
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Revise Section 25.6.1 as follows: 
25.6.1 The installing contractot shall provide a general infonnation sign used to determine system design basis and 
information relevant to the inspection, testing, and maintenance requirements required by CalifeFR.1a Edl#on NFPA 25, 
standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems. 2013 California Edition. 

Standard for the Installation of Sprinkler Systems in One-and Two-Family Dwellings 
and Manufactured Homes as amended* .................................................... R313.1.1, R313.2.1, R313.3.1, R313.3.2, 

R313.3.2.3.1, R313.3.2.4.2, R313.3.6 
*NFPA 130, Amended Sections as follows: 

Revise Section 6.2.2,, 6.2.2.1, 6.2.4 to read as follows: 

6.2.2 Where a well, pump, tank or combination.thereof is the source of supply for a fire sprinkler system, the water 
supply shall serve both domestic and fire sprinkler systems, and the following shall be met: 
(1) A test connection shall be provided downstream of the pump that creates a ftow of water equal to the smallest 
sprinkler on the system. The connection shall return water to the tank. 
(2) Any disconnecting means for the pump shall be approved. 
(3) A method for refilling the tank shall be piped to the tank. 
(4) A method of seeing the water level in the tank shall be provided without having to open the tank. 
(5) The pump shall not be permitted to sit directly on the floor. 

Add new Section 6.2.2.1 as follows: 
6.2.2. 1 Where a fire sprinkler system is supplied by a stored water source with an automatically operated means of 
pressurizing the system other than an electric pump, the water supply may serve the sprinkler system only. 

Add new Section 6.2.4 as follows: 
6.2.4 Where a water supply serves both domestic and fire sprinkler systems, 5 gpm (19 Umin) shall be added to the 
sprinkler system demand at the point where the systems are connected, to determine the size of common piping and the 
size of the total water supply requirements where no provision is made to prevent f/pw into the domestic water system 
upon operation of a sprinkler. 

Revise Section 8.3.4 to read as follows: 
8.3.4* Sprinklers shall not be required in detached garages, open attached porches, carports with no habitable space 
above, and similar structures. 

Add~ Section 8.4&4.48.3.10 and 8.3.10.1 as follows: 

8.3.10 Solar photovoltaic panel structures 

-BM8.3.10.1 Sprinklers shall be permitted to be omitted feF from the following structures: 
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing 
agency prohibiting any use underneath including storage. 

(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed 
openings throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the 
enforcing agency. 

Installation of Sprinkler Systems in Residential Occupancies up to 
and Including Four Stories in Height as amended .. ............................ 903.3.1.2, 903.3.5.1.1, 903.3.5.1.2, 903.4 

*NFPA 13R, Amended Sections as follows: 

Revise Section 2.2 and add publications as follows: 
2.2 NFPA Publications. 
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2013 
California edition. 

Add new Sections .e.6.96.6.10 and 6.10.1 as follows: 
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6.6.10 Solar photovoltaic panel structures 

fr&.96.6.10.1 Sprinklers shall be permitted to be omitted feF from the following structures: 
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing 
agency prohibiting any use underneath including storage. 

(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed 
openings throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the 
enforcing agency. 

Revise Section 11.4 as follows: 
11.4 Instructions. · 
The installing contractor shall provide the property owner or the property owner's authorized representative with the 
following: 
(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any 
equipment and devices installed 
(2) NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems 2013 

, California Edition and Title 19, California Code of Regulations, Chapter 5. 

14-1343 

2~16 
22-1343 
2~16 
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(3) Once the system is accepted by the authority having jurisdiction a label as prescribed by Title 19, California Code of 
Regulations, Chapter 5, shall be affixed to each system riser. 

Installation of Standpipe and Hose System, as amended*. ..................................... 905.2, 905.3.4, 905.4.2, 905.8 

*NFPA 14, Amended Sections as follows: 

Repla'ce Section 6.3.7.1 

6.3. 7.1 System water supply valves, isolation control valves, and other valves in fire mains shall be supervised in an 
approved manner in the open position by one of the following methods: 
(1) Where a building has a fire alarm system or a sprinkler monitoring system installed, the valve shall be supervised by: 
(a) a central station, propriet<Jry, or remote supervising station, or · 
(b) a local signaling service that initiates an audible signal at a constantly attended location. 
(2) Where a building does not have a fire alarm system or a sprinkler monitoring system installed, the valve shall be 
supervised by: 
(a) Locking the valves in the open position, or 
(b) Sealing of valves and a approved weekly recorded inspection where valves are located within fenced enclosures under 
the control of the owner. 

Installation of Stationary Pumps for Fire ................................................. 913.1, 913.2.1, 913.5, 913.6 
Water Tanks for Private Fire Protection 
Installation of Private Fire Service Mains and Their Appurlenances, as amended* .......... . 

*NFPA 24, Amended Sections as follows: 

Amend Section 4.2.1 as follows: 
Section 4.2.1. Installation work shall be done by fully experienced and responsible contractors. Contractors shall be 
appropriately licensed in the state of California to install private fire service mains and their appurtenances. 

Revise Section 4.2.2 as follows: 
4.2.2 Installation or modification of private fire service mains shall not begin until plans are approved and appropriate 
permits secured from the authority having jurisdiction. 

Add Section 4.2.2.1 as follows: 
4.2.2.1 As approved by the authority having jurisdiction, emergency repair of existing system may start immediately, with 
plans being submitted to.the authority having jurisdiction within 96 hours from the'start of the repair work. 

Revise SeGtiaR S.9.1.2 as fell9v«s: 
SeGtion 5.9.1.2 Fire dopaFlment connections sl:lall be propoFly sl:lppor:ted BRrfproteeterf frer:R FReehaRieal fiaFRage. 
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Revise Section 5.9.5.1 as folloW&: 
5.9.5.1 Fire department connections shall be on the street side of buildings and as approved by the authority having 
jurisdiction. 

Re•:ise Sestien 6.5.1 as fellows: 
6.5.1 Pfivate fiFe seF\1ice main systems shall have sectional controlling valves at a1313ro13Fiate 13oints in oFdeF to 13ermit 
sectionalizing the system in the event of a broak eF for the making of ro13airn or el<-tensions .. 

Add Section U.2.1 6.5.2.36.5.2.46.6.1.1, 6.6.1.2, 6.6.1.4, as follows: 
~6.6.1.1 Sectional control valves are not required when the fire service main system serves less than six fire 
appurtenances. 

~6.6.1.2 Sectional control valves shall be indicating valves in accordance with NFPA 13 Section 6. 7.1.3. 

~6.6.1.3 Sectional control valves shall be located so that no more than five fire appurtenances are affected by 
shut-down of any single portion of the fire service main. Each fire hydrant, fire sprinkler system riser, and standpipe 
riser shall be considered a separate fire appurtenance. In-rack sprinkler systems shall not be considered as a separate 
appurtenance. 

~6.6.1.4 The number of fire appurtenances between sectional control valves is allowed to be modified by the 
authority having jurisdiction. 

Revise Seolion 6.6.2 as follows: 
6.6.2 A sectional valve shall ee 13rnvided at !he following locations: 
(1) On eaoh eank whem a main orosses a bef/y efwateF 
(2) Outside the building foundation(s) where a main or a section of a rnain runs t.mder a euilding 

Revise Section 4-0.6.510.4.3.1.1 as follows: 
~10.4.3.1.1 Pipe joints shall not be located under foundation footings. The pipe under the building or building 
foundation shall not contain mechanical joints. 

Exceptions: 
1. Where allowed in accordance with 4M.210.4.3.2 
2. Alternate designs may be utilized where designed by a registered professional engineer and approved by the 
enforcing agency. 

Revise Section 10.9.1 as follows: 
10.9.1 Backfill shall be well tamped in layers or puddle under and around pipes to prevent settlement or lateral 
movement. Backfill shall consist of clean fill sand or pea gravel to a minimum 6" below and to a minimum of 12' above 
the pipe and shall contain no ashes, cinders, refuse, organic matter, or other corrosive materials. Other backfill 
materials and methods are permitted where designed by a registered professional engineer and approved by the 
enforcing agency. 

California NFPA 25 Edition (Based on the 2013Edition) 
Inspection; Testing and Maintenance of Water-based Fire Protection Systems ............... 507.5.3, Table 
901.6.1, 

904.7.1, 912.6, 913.5, 1101.1 

Installation of Oil-burning Equipment 
Dry Cleaning Plants. as amended* . ................................... ~ , .......... . 2101.1.1, 2107.1, 
2107.3 

*NFPA 32, Amended Sections as follows: 

Delete the following publications from Section 2.2: 

2.2 NFPA Publications. 
NFPA 10, Standard for Portable Fire Extinguishers, 2010 edition. 
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NFPA 25, Standard for the lnsp~ction, Testing, and Maintenance of Water-Based Fire Protection Systems, 2011 edition. 
NFPA 70, National Electrical Cor;ie®, 2011 edition. 
NFPA 101®, Life Safety Code®, 2009 edition. 
NFPA 5000®, Building Construction and Safety Code®, 2009 edition. 

Revise 4.4.1.1 to read as follows: 

4.4.1.1 General building and structure design and construction shall be in accordance with California Building Code. 

Delete language to section 4.4.1.2 and 4.4.1.3 and reserve section numbers. 

4.4.1.2 Reserved 

4.4.1.3 Reserved 

Revise 4.4.4 to read as follows: 

.:: 4.4.4 Means of Egress. Means of egress shall conform with the provisions of the California Building Code. 

37-4015 
52-13-1.J 
54--4215 
61-13-1.J 
72---4J16 
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Revise 4.6.2 to read as follows: 

4.6.2 Automatic Sprinkler Systems. Where required by this standard, automatic sprinkler systems shall be installed in 
accordance with NFPA 13, standard for the Installation of Sprinkler Systems, and periodically inspected, tested, and 
maintained in accordance with California Code of Regulations, Title 19, Division 1, Chapter 5. 

Revise 4.6.4 to read as follows: 

4.6.4 Portable Fire Extinguishers. Suitable numbers and types of portable fire extinguishers shall be installed and 
maintained throughout the drycleaning plant in accordance California Code of Regulations, /lfle 19, Division 1, Chapter 
3. 

Revise 7.3.2 to read as follows: 

7.3.2 Electrical Installations. Electrical equipment and wiring in a Type II drycleaning room shall comply with the 
provisions of California Electrical Code, for use in Class I, Division 2 hazardous locations. 

Installation and Use of Stationary Combustion Engines and Gas Turbines 
Vehicular Gaseous Fuel System Code 
National Fuel Gas Code 
Prevention of Fires and Dust Explosions in Agricultural and Food Product 
National Fire Alarm and Signaling Code, as amended* ................... 901.6, 903.4.1, 904.3.5, 907.2, 907.2.5, 907.2.11, 

*NFPA 72, Amended Sections as follows: 

Revise Section 10.3.1 as follows: 

907.2.13.2, 907.3, 907.3.3, 907.3.4, 907.5.2.1.2, 
907.5.2.2, 907.6, 907.6.1, 907.6.5, 907.7, 
907.7.1, 907.7.2, 911.1.5, 3006.5, 3007.6 

10.3.1 Equipment constructed and installed in conformity with this Code shall be listed for the purpose for which it is 
used. Fire alarm Systems and components shall be· California state Fire Marshal approved and listed in accordance with 
California Code of Regulations, Title 19, Division 1. 

Revise Section 10.3.3 as follows: 
10.3.3 All devices and appliances that receive their power from the initiating device circuit or signaling line circuit of a 
control unit shall be California State Fire Marshal listed for use with the control unit. 

Revise Section 10.7.1 as follows: 
10.7.1 Where approved by the authority having jurisdiction, ECS priority signals when evaluated by stakeholders 
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through risk analysis in accordan9e with 24.3.11 shall be permitted to take precedence over all other signals. 

Revise Section 12.3.8.1 as follows: 
12.3.8.1 The outgoing and return (redundant} circuit conductors shall be permitted in the same cable assembly (i.e., 
multiconductor cable}, enclosure, or raceway only under the following conditions: 
(1) For a distance not to exceed 10 ft (3.0 m) where the outgoing and return conductors enter or exit the initiating 
device, notification appliance, or control unit enclosures 
(2} Single drops installed in the raceway to individual devices or appliances 
(3}*1n a single room not exceeding 1000 ft2 (93 m2) in area, a drop installed in the raceway to multiple devices or 
appliances that does not include any emergency control function devices 
42.3.1-(4} Where the vertically run conductors are contained in a 2-hour rated cable assembly, or enclosed (installed) 
in a 2-hour rated enclosure or a listed circuit integrity (C.1.) cable, which meets or exceeds a 2-hourfire resistive rating. 

Revise Section 14.4.6.1 as follows: 
14.4.6.1 Testing. Household fire alarm systems shall be tested in accordance with the manufacturer's published 
instructions according to the methods of Table 14.4.3.2. 

Revise Section 17.15 as follows: 
17.15 Fire Extinguisher Electronic Monitoring Device. A fire extinguisher electronic monitoring device shall indicate 
those conditions for a specific fire extinguisher required by California Code of Regulations, Title 19, Division 1, Chapter 
1, Section 574.2 (c) and California Fire Code to a fire alarm control unit. · 

Revise Section 21.3.6 as follows: 
21.3.6 Smoke detectors shall not be installed in unsprinklered elevator hoistways unless they are installed to activate 
the elevator hoistway smoke relief equipment or where required by Chapter 30 of the California Building Code. 

Revise Section 23.8.5.1.2 as follows: 
23.8.5.1.2 ·Where connected to a supervising station, fire alarm systems employing automatic fire detectors or 
waterfiow detection devices shall Include a manual fire alarm box to initiate a signal to the supervising station. 

Exception: Fire alarm systems dedicated to elevator recall control, supervisory service and fire sprinkler monitoring as 
permitted in section 21.3 of NFPA 72. 

Revise Section 23.8.5.4.1 as follows: 
23.8.5.4.1 Systems equipped with alarm verification features shall be permitted under the following conditions: 
(1} The alarm verification feature is not initially enabled unless conditions or occupant activities that are expected to 
cause nuisance alarms are anticipated in the area that is protected by the smoke detectors. Enabling of the alarm 
verification feature shall be protected by password or limited access. 
(2) A smoke detector that is continuously subjected to a smoke concentration above alarm threshold does not delay the 
system functions of Sections 10.7 through 10.16, 23.8.1.1, or21.2.1 by more than. 30 seconds. 
(3} Actuation of an alarm-initiating device other than a smoke detector causes the system functions of sections 10. 7 
through 10.16, 23.8.1.1, or 21.2.1 without additional delay. 
(4} The current status of the alarm verification feature is shown on the record of completion (see Figure 7.8.2(a), item 
4.3). 
(5) Operation of a patient1oom smoke detector in 1-2 and R-2.1 Occupancies shall not include an alarm verification 
feature. 

Revise Section 29.3.1 as follows: 
29.3.1 All devices, combinations of devices, and equipment to be installed in conformity with this chapter shall be 
approved ei:and listed by the California State Fire Marshal the for the purposes for which they are intended. 

Revise Section 29.5.2.1.1 as follows: 
29.5.2.1.1* Smoke and Heat Alarms. Unless exempted by applicable laws, codes, or standards, smoke or heat alarms 
used to provide a fire-warning function, and when two or more alarms are installed within a dwelling .unit, suite of rooms, 
or similar area, shall be arranged so that the operation of any smoke or heat alarm causes all alarms within these 
locations to sound. · 

Exception to 29.5.2.1.1 not adopted by the·SFM 
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Add Section 29.7.2.1 as follows: 
29.7.2.1 The alarm verification feature shall not be used for household fire warning equipment. 

Add Section 29.7.6.7.1 as follows: 
29.7.6.7.1 The alarm verification feature shall not be used for household fire warning equipment. 

Revise Section 23.8.5.4 as follows: 
29.8.3.4 Specific location requirements. The installation of smoke alarms and smoke detectors shall comply with the 
following requirements: 
(1) Smoke alarms and smoke detectors shall not be located where ambient conditions, Including humidity and 
temperature, are outside the limits_ specified by the manufacturer's publlshed instructions. 
(2) Smoke alarms and smoke detectors shall not be located within unfinished attics or garages or in other spaces where 
temperatures can fall below 40°F {4°C) or exceed 100°F (38°C). · 
(3) Where the mounting surface could become considerably warmer or cooler than the room, such as a poorly insulated 
ceiling below an unfinished attic or an exterior wall, smoke alarms and smoke detectors shall be mounted on an inside 
wall. 
(4) Smoke alarms or smoke detectors shall be installed a minimum of 20 feet horizontal distance from a permanently 
Installed cooking appl/ance. 

Exceptions: Ionization smoke alarms with an alarm silencing switch or photoelectric smoke alarms shall be permitted to 
be installed 10 feet (3 m) or greater from a permanently installed cooking appliance. 
Photoelectric smoke alarms shall be permitted to be installed greater than 6 feet (1.8 m) from a permanently Installed 
cooking appliance where the kitchen or cooking area and adjacent spaces have no clear interior partitions and the 10 ft 
distances would prohibit the placement of a smoke alarm or smoke detector required by other sections of the code. 
Smoke alarms listed for use In close proximity to a permanently installed cooking appliance. 
(5) Effective January 1, 2016, smoke alarms and smoke detectors used In household fire atwm systems installed 
between 6 ft (1.8 m) and 20 ft (6.1 m) along a horizontal flow path from a stationary or fixed cooking appliance shall be 
listed for resistance to common nuisance sources from cooking. 
(6) Installation near bathrooms. Smoke alarms shall be Installed not Jess than a 3-foot (0.91 m) horizontal distance from 

the door or opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a smoke 
alarm required by other sections of the code. 
· (7) Smoke alarms and smoke detectors shall not be Installed within a 36 in. (910 mm) horizontal path from the supply 
registers of a forced air heating or cooling system and shall be installed outside of the direct airflow from those registers. 
(8) Smoke alarms and smoke detectors shall not be Installed within a 36 in. (910 mm) horizontal path from the tip of the 
blade of a ceiling-suspended (paddle) fan. 
(9) Where stairs lead to other occupied levels, a smoke alarm or smoke detector shall be located so that smoke rising in 
the stairway cannot be prevented from reaching the smoke alarm or smoke detector by an intervening door or 
obstruction. 
(10) For stairways leading up from a basement, smoke alarms or smoke detectors shall be located on the basement 
ceiling near the entry to the stairs. 
(11) For tray-shaped ceilings (coffered ceilings), smoke alarms and smoke detectors shall be installed on the highest 

portion of the ceiling or on the sloped portion of the ceiling within 12 in. (300 mm) vertically down from the highest point. 
(12) Smoke alarms and detectors Installed In rooms with joists or beams shall comply with the requirements of 
17.7.3.2.4ofNFPA 72. 
(13) Heat alarms and detectors Installed in rooms with joists or beams shall comply with the requirements of 17.6.3 of 

NFPA 72. 

Fire Doors and Other Opening Protectives 

[Editors Note: Repeal CA amendment adopting NFPA 92. The model code now adopts it.] 
92-15 Standard for Smoke Control Systems 
@-42 Standard fer 8meke Centro/ Systems 

Health Care Facilities Code 99-15.:f.2 
101-15.:f.2 
105-4J16. 
110-4J16 
111-4J16 

Life Safety Code ................................. : .............................................................................. 1028.6.2 
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120-15 
211-1343 
259-1343 
275-1343 

285-12-42 

288-12 

289-1343 
40~16 

502-14 
654-1343 

720-154-2 
1124-0013 
2001-154-2 

SFM 
Standard 
reference 
number 
SFM12·3 
SFM12·1·3 
SFM12-7A-1 
SFM12-1A·2 
SFM12·1A·3 
SFM12·1A·4 
SFM 12·1A·4A 
SFM12-7A-5 
SFM 12-8-100 
SFM12-10-1 
SFM12-10·2 
SFM 12·10·3 

Fire Prevention and Control in Coal Mines Fire ,Q,"f!'lfJR#eR aRtf CeRtro.' iR Coal MiRes 
Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances 
Test Method for Potential Heat of Building Materials 
Standard Method of Fire Tests for the Evaluation of Thermal Barriers Used Over .foam Plastic 
Insulation 
Standard Method of Test for the Evaluation of Flammability Characteristics of Exterior Nonload-
Bearing Wall Assemblies Containing Combustible Components · 
Standard Method of Fire Tests of HorizontalF/e~oRta! Fire Door Assemblies Installed in 
HorizontalF/otkoRta! Fire-resistance-rated AssembliesA88eff!blies 
Standard Method of Fire Test for Individual Fuel Packages 
Aircraft Hangars 
Standard for Road Tunnels, Bridges, and Other Limited Access Highways 
Prevention of Fire and Dust Explosions from the Manufacturing, Processing and Handling of 
Combustible Particulate Solids 
Standard for the Installation of Carbon Monoxide (CO) Detection and Warning Equipment 
Manufacture, Transportation, Storage and Retail Sales of Fireworks and Pyrotechnic Arti.cles 
Clean.Agent Fire Extinguishing Systems as amended* ........... ........................ Table 901.6.1, 904.10 

*NFPA 2001, Amended Sections as follows: 

Add Section 4.3.5.1.1and4.3.5.2.1 to read as follows: 

4.3.5.1.1 Alarms signals from the fire extinguishing system shall not interfere with the building fire alarm signal. 

4.3.5.2.1. The lens on visual appliances shall be "red' in color. 
Exception: Other lens colors are permitted where approved by the enforcing agency. 

State of California 
Department of Forestry and Fire Protection 
Office of the State Fire Marshal 
P.O. Box 944246 
Sacramento, CA 94246-2460 

Title 
Releasing Systems for Security Bars in Dwellings 
Fire-testing Furnaces 
Exterior Wall Siding and Sheathing 
Exterior Window 
Under Eave 
Decking 
Decking Alternate Method A 
Ignition Resistant Building Material 
Room Fire Tests for Wall and Ceiling Materials 
Power Operated Exit Doors 
Single Point Latching or Locking Devices 
Emergency Exit and Panic Hardware 

Referenced 
in code 

section number 

{The Office of the State Fire Marshal standards referred to above are found in the California Code of Regulations, Title 24, Part 12.) 
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UBC 
Standard 
reference 
number 

UBC Standard 15-2 
UBC standard 15-3 
UBC Standard 15-4 

UL 
Standard 
Reference 
number 
13-96 
38-99 

193-04 
199-95 
217-06 
228-97 
260-04 
262-04 
268A-98 
312-04 
346-05 
464-03 
4978-04 
521-99 
539-00 
632-00 
753-04 

813-96 

International Code Council, Inc. 
500 New Jersey Avenue, NW 6th Floor 
Washington, DC 20001 

Title 

Referenced 
in code 

section number 

Test Standard for determining the Fire Retardancy of Roof-covering Materials ........................ 1505. 6 
Wood Shakes ............................................................................................................ 1505.6 
Wood Shingles ........................................................................................................... 1505.6 

Underwriters Laboratories, Inc. 
333 Pfingsten Road 
Northbrook IL 60062-2096 

Title 
Power-limited Circuit Cables 
Manually Actuated Signaling Boxes-with Revisions through February 2, 2005 as amended.• 

*Amend Section 14.1.5 as follows: 

Referenced 
in code 

section number 

14.1.5 A signaling box having a glass pane{, disc, rod or similar part that must be broken to operate it for a signal or for 
access to its actuating means shall satisfactorily complete five part-breaking operations using the means provided with the 
box, without jamming of the mechanism or other interference by broken particles. It shall be practicable to remove and 
replace the broken parts. A signaling box shall not have a glass panel, disc, rod or similar parl requiring a striking action by 
grasping a toot to operate it for a signal. The force required to activate controls shall be no greater than 5 pounds (22 N) of 
force. · 
*Add Appendix B chapter to UL 38 (1999) as follows: 
AppendixB, 
14.1.5 Operation. Controls and operating mechanisms shall be operable with one hand and shall not require tight grasping, 
pinching or twisting of the wrist. 
Alarm Valves for Fire-Protection Service 
Automatic Sprinklers for Fire Protection Service-with Revisions through August 19, 2005 
Single and Multiple Station Smoke Alarms ................................................................................................. 907 .2.11 
Door Closers/Holders, with or without Integral Smoke Detectors-with Revisions through January 26, 2006 
Dry Pipe and Deluge Valves for Fire Protection Service 
Gate Valves for Fire Proter;;tion Service 
Smoke Detectors for Duct Application-with Revisions through October 22, 2003 
Check Valves for Fire-Protection Service 
Waterf/ow Indicators for Fire Protective Signaling Systems 
Audible Signal Appliances-with Revisions through October 10, 2003 
Protectors for Data Communication and Fire Alarm Circuits 
Heat Detectors for Fire Protective Signaling Systems-with Revisions through July 20, 2005 
Single- and Multiple-Station Heat Detectors-with Revisions through August 15, 2005 
Electrically Actuated Transmitters 
Alarm Accessories for Automatic Water Supply Valves for Fire Protection Service 

Commercial Audio Equipmerit-with Revisions through December 7, 1999 
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864-03 Control Units for Fire Protective Signa}ing Systems, as amended*-with Revisions through February 2010 . •...... 909.12 
*Amend No. 55.1 as follows: 

Notation: 

RETARD-RESET-RESTART PERIOD - MAXIMUM 30 SECONDS -No alarm obtained from control unit. Maximum 
permissible time is 30 seconds. 
*A.mend Section 55.2.2 as follows: 
Where an alarm verification feature is provided, the maximum retard-reset-restart period before an alarm signal can be 
confirmed 
and indicated at the control unit, including any control unit reset time and the power-up time for the detector to become 
operational 
for alarm, shall not exceed 30 seconds. (The balance of the section text is to remain unchanged). 
*Add Section 55.2.9 as follows: 
Smoke detectors connected to an alarm verification feature shall not be used as releasing devices. 
Exception: Smoke detectors which operate their releasing function immediately upon alarm actuation independent of alarm 
verification feature. 
*Amend Section ~9.1.10 as follows: 
The existing text of this section is to remain as printed with one editorial amendment as follows: 
THE TOTAL DELAY (CONTROL UNIT PLUS SMOKE DETECTORS) SHALL NOT EXCEED 30 SECONDS. 
(The balance of the section text is to remain unchanged). 

Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 1597.46, 
1597.541 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 18949.2, Government Code 
Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 
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Introduction 

Development 

Adoption 

PREFACE 

Internationally, code officials recognize the need for a modern, up-to-date building code addressing 
the design and installation of building systems through requirements emphasizing performance. 
The International Building Code®, in this 2015 edition, is designed to meet these needs through 
model code regulations that safeguard the public health and safety in all communities, large and 
small. 

This comprehensive building code .establishes minimum regulations for building systems using 
prescriptive and performance-related provisions. It is founded on broad-based principles that make 
possible the use of new materials and new building designs. This 2015 edition is fully compatible 
with all of the International Codes® (I-Codes®) published by the International Code Council {ICC)®, 
including the International Energy Conservation Code®, International Existing Building Code®, Inter
national Fire Code®, International Fuel Gas Code®, International Green Construction Code®, Interna
tional Mechanical Code®, ICC Performance Code®, International Plumbing Code®, International 
Private Sewage Disposal Code®, International Property Maintenance Code®, International Residen
tial Code®, International Swimming Pool and Spa Code™, International Wild/and-Urban Interface 
Code® and International Zoning Code®. 

The International Building Code provisions provide many benefits, among which is the model 
code development process that offers an international forum for building professionals to discuss 
performance and prescriptive code requirements. This forum provides an excellent arena to debate 
proposed revisions. This model code also encourages international consistency in the application of 
provisions. 

The first edition of the International Building Code (2000) was the culmination of an effort initiated 
in 1997 by the ICC. This included five drafting subcommittees appointed by ICC and consisting of 
representatives of the three statutory members of the International Code Council at that time, 
including: Building Officials and Code Administrators International, Inc. (BOCA), International Con
ference of Building Officials {ICBO) and Southern Building Code Congress International (SBCCI). The 
intent was to draft a comprehensive set of regulations for building systems consistent with and 
inclusive of the scope of the existing model codes. Technical content of the latest model codes pro
mulgated by BOCA, ICBO and SBCCI was utilized as the basis for the development, followed by pub
lic hearings in 1997, 1998 and 1999 to consider proposed changes. This 2015 edition presents the 
code as originally issued, with changes reflected in the 2003, 2006, 2009 and 2012 editions and fur
ther changes approved by the ICC Code Development Process through 2014. A new edition such as 
this is promulgated every 3 years. 

This code is founded on principles intended to establish provisions consistent with the scope of a 
building code that adequately protects public health, safety and welfare; provisions that do not 
unnecessarily increase construction costs; provisions that do not restrict the use of new materials, 
products or methods of construction; and provisions that do not give preferential treatment to par
ticular types or classes of materials, products or methods of construction. 

The International Code Council maintains a copyright in all of its codes and standards. Maintaining 
copyright allows the ICC to fund its mission through sales of books, in both print and electronic for
mats. The International Building Code is designed for adoption and use by jurisdictions that recog
nize and acknowledge the ICC's copyright in the code, and further acknowledge the substantial 
shared value of the public/private partnership for code development between jurisdictions and the 
ICC. 

The ICC also recognizes the need for jurisdictions to make laws available to the public. All 
ICC codes and ICC standards, along with the laws of many jurisdictions, are available for free 

2015 INTERNATIONAL BUILDING CODE® iii 



Maintenance 

in a nondownloadable form on the ICC's website. Jurisdictions should contact the ICC at 
adoptions@iccsafe.org to learn how to adopt and distribute laws based on the International 
Building Code in a manner that provides necessary access, while maintaining the ICC's copy
right. 

The International Building Code is kept up to date through the review of proposed changes submit
ted by code enforcing officials, industry representatives, design professionals and other interested 
parties. Proposed changes are carefully considered through an open code development process in 
which all interested and affected parties may participate. 

The contents of this work are subject to change through both the code development cycles and 
the governmental body that enacts the code into law. For more information regarding the code 
development process, contact the Codes and Standards Development Department of the Interna
tional Code Council. 

While the development procedure of the International Building Code ensures the highest degree 
of care, the ICC, its members and those participating in the development of this code do not accept 
any liability resulting from compliance or noncompliance with the provisions because the ICC does 
not have the power or authority to police or enforce compliance with the contents of this code. 
Only the governmental body that enacts the code into law has such authority. 

Code Development Committee Responsibilities 
(Letter Designations in Front of Section Numbers) 

iv 

In each code development cycle, code change proposals to this code are considered at the Code 
Development Hearings by 11 different code development committees. Four of these committees 
have primary responsibility for designated chapters and appendices as follows: 

IBC- Fire Safety 
Code Development Committee [BF]: Chapters 7, 8, 9, 14, 26 

IBC- General 
Code Development Committee [BG]: Chapters 2, 3, 4, 5, 6, 12, 27, 28, 29, 30, 31, 32, 33, 

Appendices A, B, C, D, K 

IBC- Means of Egress 
Code Development Committee [BE]: Chapters 10, 11, Appendix E 

IBC - Structural 
Code Development Committee [BS]: Chapters 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 

Appendices F, G, H, I, J, L, M 

Code change proposals to sections of the code that are preceded by a bracketed letter designa
tion, such as [A], will be considered by a committee other than the building code committee listed 
for the chapter or appendix above. For example, proposed code changes to Section [F] 307.1.1 will 
be considered by the International Fire Code Development Committee during the Committee Action 
Hearing in the 2016 (Group B) code development cycle. 

Another example is Section [BF] 1505.2. While code change proposals to Chapter 15 are primar
ily the responsibility of the IBC - Structural Code Development Committee, which considers code 
change proposals during the 2016 (Group B) code development cycle, Section 1505.2 is the respon
sibility of the IBC- Fire Safety Code Development Committee, which considers code change propos
als during the 2015 (Group A) code development cycle. 

The bracketed letter designations for committees responsible for portions of this code are as fol
lows: 

[A] = Administrative Code Development Committee; 

[BE] = IBC - Means of Egress Code Development Committee; 
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[BF) = IBC- Fire Safety Code Development Committee; 

[BG]= IBC- General Code Development Committee; 

[BS] = IBC- Structural Code Development Committee; 

[E] = International Energy Conservation Code Development Committee (Commercial Energy 
Committee or Residential Energy Committee, as applicable); 

[EB] = International Existing Building Code Development Committee; 

[F] = International Fire Code Development Committee; 

[FG] = International Fuel Gas Code Development Committee; 

[M] = International Mechanical Code Development Committee; and 

[P] = International Plumbing Code Development Committee. 

For the development of the 2018 edition of the I-Codes, there will be three groups of code devel
opment committees and they will meet in separate years. Note that these are tentative groupings. 

Group A Codes Group B Codes Group C Codes 
(Heard in 2015, Code Change Proposals (Heard in 2016, Code Change Proposals (Heard in 2017, Code Change Proposals 

Deadline: January 12, 2015) Deadline: January 11, 2016) Deadline: January 11, 2017) 

International Building Code 
- Fire Safety (Chapters 7, 8, 9, 14, 26) Administrative Provisions (Chapter 1 of 
- Means of Egress all codes except IRC and IECC, adminis- International Green Construction 

(Chapters 10, 11, Appendix E) trative updates to currently referenced Code 
- General (Chapters 2-6, 12, 27-33, standards, and designated definitions) 

Appendices A, B, C, D, K) 

International Building Code 

International Fuel Gas Code - Structural 
(Chapters 15-25, Appendices F, G, 

H, I, J, L, M) 

International Existing Building Code International Energy Conservation Code 

International Mechanical Code International Fire Code 

International Residential Code 

International Plumbing Code 
- IRC - Building (Chapters 1-10, 

Appendices E, F, H, J, K, L, M, 0, R, 
S, T, U) 

International Private Sewage International Wildland-Urban Interface 
Disposal Code Code 

International Property Maintenance 
Code 

International Residential Code 
- IRC - Mechanical (Chapters 12-24) 
- IRC- Plumbing 

(Chapters 25-33, Appendices G, I, N, P) 

International Swimming Pool and Spa 
Code 

International Zoning Code 

Note: Proposed changes to the ICC Performance Code will be heard by the code development committee noted in brackets [] 
in the text of the code. 

Code change proposals submitted for code sections that have a letter designation in front of 
them will be heard by the respective committee responsible for such code sections. Because differ
ent committees hold code development hearings in different years, proposals for this code will be 
heard by committees in both the 2015 (Group A) and the 2016 (Group B) code development cycles. 
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For instance, every section of Chapter 16 is the responsibility of the IBC- Structural Committee, 
and, as noted in the preceding table, that committee will hold its committee action hearings in 2016 
to consider code change proposals for the chapters for which it is responsible. Therefore any pro
posals received for Chapter 16 of this code will be assigned to the IBC- Structural Committee, which 
will consider code change proposals in 2016, during the Group B code change cycle. 

As another example, every section of Chapter 1 of this code is designated as the responsibility of 
the Administrative Code Development Committee, and that committee is part of the Group B por
tion of the hearings. This committee will hold its committee action hearings in 2016 to consider all 
code change proposals for Chapter 1 of this code and proposals for Chapter 1 of all I-Codes except 
the International Energy Conservation Code, International Residential Code and ICC Performance 
Code. Therefore, any proposals received for Chapter 1 of this code will be assigned to the Adminis
trative Code Development Committee for consideration in 2016. 

It is very important that anyone submitting code change proposals understand which code devel
opment committee is responsible for the section of the code that is the subject of the code change 
proposal. For further information on the code development committee responsibilities, please visit 
the ICC website at www.iccsafe.org/scoping. 

Marginal Markings 

vi 

Solid vertical lines in the margins within the body of the code indicate a technical change from the 
requirements of the 2012 edition. Deletion indicators in the form of an arrow (-+) are provided in 
the margin where an entire section, paragraph, exception or table has been deleted or an item in a 
list of items or a table has been deleted. 

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within 
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately 
following it has been relocated there from elsewhere in the code. The following table indicates such 
relocations in the 2015 edition of the International Building Code. 

2015 LOCATION 2012 LOCATION 

712.1.13.2 711.3.2 

903.3.8 through 903.3.8.5 903.3.5.1.1 

915 908.7 

1006 1014.3, 1015, 1021 

1007 1015.2, 1021.3 

1019.3 1009.3 

1504.2 1711.2 

2111.2 2101;3.1 

Table 2308.5.11 Table 2304.6 

2514 1911 

2902.3.6 1210.4 

3002.9 3004.4 

3006 713.14.1 and 713.14.1.1 
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Coordination between the International Building and Fire Codes 

Italicized Terms 

Because the coordination of technical provisions is one of the benefits of adopting the ICC family of 
model codes, users will find the ICC codes to be a very flexible set of model documents. To accom
plish this flexibility some technical provisions are duplicated in some of the model code documents. 
While the International Codes are provided as a comprehensive set of model codes for the built 
environment, documents are occasionally adopted as a stand-alone regulation. When one of the 
model documents is adopted as the basis of a stand-alone code, that code should provide a com
plete package of requirements with enforcement assigned to the entity for which the adoption is 
being made. 

The model codes can also be adopted as a family of complementary codes. When adopted 
together there should be no conflict of any of the technical provisions. When multiple model codes 
are adopted in a jurisdiction, it is important for the adopting authority to evaluate the provisions in 
each code document and determine how and by which agency(ies) they will be enforced. It is 
important, therefore, to understand that where technical provisions are duplicated in multiple 
model documents, the enforcement duties must be clearly assigned by the local adopting jurisdic
tion. ICC remains committed to providing state-of-the-art model code documents that, when 
adopted locally, will reduce the cost to government of code adoption and enforcement and protect 
the public health, safety and welfare. 

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text 
(except those in Sections 1903 through 1905, where italics indicate provisions that differ from ACI 
318). Such terms are not italicized where the definition set forth in Chapter 2 does not impart the 
intended meaning in the use of the term. The terms selected have definitions that the user should 
read carefully to facilitate better understanding of the code. 
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EFFECTIVE u·sE OF THE INTERNATIONAL BUILDING CODE 

The International Building Code® (IBC®) is a model code that provides minimum requirements to 
safeguard the public health, safety and general welfare of the occupants of new and existing build
ings and structures. The IBC is ful~ compatible with the ICC family of codes, including: International 
Enerf!l Conservation Code® (IECC ), International Existing Building Code® (IEBC®), International Fire 
Code (IFC®), International Fuel Gas Code® (IFGC®), International Green Construction Code® (lgCC®), 
International Mechanical Code® (IMC®), ICC Performance Code® (ICCPC®), International Plumbing 
Code® (IPC®~ International Private Sewage Disposal Code® (IPSDC®), International Property Mainte
nance Code (IPMC®), International Residential Code® (IRC®), International Swimming Poof and Spa 
Code™ (ISPSC™), International Wild/and-Urban Interface Code® (IWUIC®) and International Zoning 
Code® (IZC®). 

The IBC addresses structural strength, means of egress, sanitation, adequate lighting and ventila
tion, accessibility, energy conservation and life safety in regard to new and existing buildings, facili
ties and systems. The codes are promulgated on a 3-year cycle to allow for new construction 
methods and technologies to be incorporated into the codes. Alternative materials, designs and 
methods not specifically addressed in the code can be approved by the code official where the pro
posed materials, designs or methods comply with the intent of the provisions of the code (see Sec
tion 104.11). 

The IBC applies to all occupancies, including one- and two-family dwellings and townhouses that 
are not within the scope of the IRC. The IRC is referenced for coverage of detached one- and two
family dwellings and townhouses as defined in the exception to Section 101.2 and the definition for 
"Townhouse" in Chapter 2. The IRC can also be used for the construction of Live/Work units (as 
defined in Section 419) and small bed and breakfast-style hotels where there are five or fewer guest 
rooms and the hotel is owner occupied. The IBC applies to all types of buildings and structures 
unless exempted. Work exempted from permits is listed in Section 105.2. 

Arrangement and Format of the 2015 IBC 

Before applying the requirements of the IBC, it is beneficial to understand its arrangement and for
mat. The IBC, like other codes published by ICC, is arranged and organized to follow sequential steps 
that generally occur during a plan review or inspection. 

Chapters Subjects 

1-2 Administration and definitions 

3 Use and occupancy classifications 

4, 31 Special requirements for specific occupancies or elements 

5-6 Height and area limitations based on type of construction 

7-9 Fire resistance and protection requirements 

10 Requirements for evacuation 

11 Specific requirements to allow use and access to a building for persons with 
disabilities 

12-13, 27-30 Building systems, such as lighting, HVAC, plumbing fixtures, elevators 

14-26 Structural components-performance and stability 

32 Encroachment outside of property lines 

33 Safeguards during construction 

35 Referenced standards 

Appendices A-M Appendices 
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The IBC requirements for hazardous materials, fire-resistance-rated construction, interior finish, 
fire protection systems, means of egress, emergency and standby power, and temporary structures 
are directly correlated with the requirements of the IFC. The following chapters/sections of the IBC 
are correlated to the IFC: 

IBC IFC Subject 
Chapter/Section Chapter/Section 

Sections 307, 414, 415 Chapters 50-67 Hazardous materials and Group H requirements 

Chapter 7 Chapter 7 Fire-resistance-rated construction (Fire and 
smoke protection features in the IFC} 

Chapter 8 Chapter 8 Interior finish, decorative materials and 
furnishings 

Chapter 9 Chapter 9 Fire protection systems 

Chapter 10 Chapter 10 Means of egress 

Chapter 27 Section 604 Standby and emergency power 

Section 3103 Chapter 31 Temporary structures 

The IBC requirements for smoke control systems, and smoke and fire dampers are directly corre
lated to the requirements of the IMC. IBC Chapter 28 is a reference to the IMC and the IFGC for 
chimneys, fireplaces and barbecues, and all aspects of mechanical systems. The following chapters/ 
sections of the IBC are correlated with the IMC: 

IBC IMC Subject 
Chapter/Section Chapter/Section 

Section 717 Section 607 Smoke and fire dampers 

Section 909 Section 513 Smoke control 

The IBC requirements for plumbing fixtures and toilet rooms are directly correlated to the 
requirements of the IPC. The following chapters/sections of the IBC are correlated with the IPC: 

IBC IPC Subject 
Chapter/Section Chapter/Section 

Chapter 29 Chapters 3 & 4 Plumbing fixtures and facilities 

The following is a chapter-by-chapter synopsis of the scope and intent of the provisions of the 
International Building Code. 

Chapter 1 Scope and Administration. Chapter 1 establishes the limits of applicability of the 
code and describes how the code is to be applied and enforced. Chapter 1 is in two parts, Part 1-
Scope and Application (Sections 101-102) and Part 2-Administration and Enforcement (Sections 
103-116). Section 101 identifies which buildings and structures come under its purview and refer
ences other ICC codes as applicable. Standards and codes are scoped to the extent referenced (see 
Section 102.4). 

The building code is intended to be adopted as a legally enforceable document and it cannot be 
effective without adequate provisions for its administration and enforcement. The provisions of 
Chapter 1 establish the authority and duties of the code official appointed by the jurisdiction having 
authority and also establish the rights and privileges of the design professional, contractor and 
property owner. 

Chapter 2 Definitions. An alphabetical listing of all defined terms is located in Chapter 2. Defined 
terms that are pertinent to a specific chapter or section are also found in that chapter or section 
with a reference back to Chapter 2 for the definition. While a defined term may be listed in one 
chapter or another, the meaning is applicable throughout the code. 

Codes are technical documents and every word, term and punctuation mark can impact the 
meaning of the code text and the intended results. The code often uses terms that have a unique 
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meaning in the code and the code meaning can differ substantially from the ordinarily understood 
meaning of the term as used outside of the code. Where understanding of a term's definition is 
especially key to or necessary for understanding a particular code provision, the term is shown in 
italics wherever it appears in the code. 

The user of the code should be familiar with and consult this chapter because the definitions are 
essential to the correct interpretation of the code. Where a term is not defined, such terms shall 
have the ordinarily accepted meaning. 

Chapter 3 Use and Occupancy Classification. Chapter 3 provides for the classification of 
buildings, structures and parts thereof based on the purpose or purposes for which they are used. 
Section 302 identifies the groups into which all buildings, structures and parts thereof must be clas
sified. Sections 303 through 312 identify the occupancy characteristics of each group classification. 
In some sections, specific group classifications having requirements in common are collectively 
organized such that one term applies to all. For example, Groups A-1, A-2, A-3, A-4 and A-5 are indi
vidual groups for assembly-type buildings. The general term "Group A," however, includes each of 
these individual groups. Other groups include Business {B), Educational (E), Factory (F-1, F-2), High 
Hazard {H-1, H-2, H-3, H-4, H-5), Institutional {1-1, 1-2, 1-3, 1-4), Mercantile (M), Residential {R-1, R-2, 
R-3, R-4), Storage {S-1, S-2) and Utility {U). In some occupancies, the smaller number means a higher 
hazard, but that is not always the case. 

Defining the use of the buildings is very important as it sets the tone for the remaining chapters 
of the code. Occupancy works with the height, area and construction type requirements in Chapters 
5 and 6, as well as the special provisions in Chapter 4, to determine "equivalent risk," or providing a 
reasonable level of protection or life safety for building occupants. The determination of equivalent 
risk involves three interdependent considerations: {1) the level of fire hazard associated with the 
specific occupancy of the facility; (2) the reduction of fire hazard by limiting the floor area and the 
height of the building based on the fuel load (combustible contents and burnable building compo
nents); and (3) the level of overall fire resistance provided by the type of construction used for the 
building. The greater the potential fire hazards indicated as a function of the group, the lesser the 
height and area allowances for a particular construction type. 

Occupancy classification also plays a key part in organizing and prescribing the appropriate pro
tection measures. As such, threshold requirements for fire protection and means of egress systems 
are based on occupancy classification {see Chapters 9 and 10). Other sections of the code also con
tain requirements respective to the classification of building groups. For example, Section 706 spec
ifies requirements for fire wall fire-resistance ratings that are tied to the occupancy classification of 
a building and Section 803.11 contains interior finish requirements that are dependent upon the 
occupancy classification. The use of the space, rather than the occupancy of the building, is utilized 
for determining occupant loading (Section 1004) and live loading (Section 1607). 

Over the useful life of a building, the activities in the building will evolve and change. Where the 
provisions of the code address uses differently, moving from one activity to another or from one 
level of activity to another is, by definition, a change of occupancy. The new occupancy must be in 
compliance with the applicable provisions. 

Chapter 4 Special Detailed Requirements Based On Use and Occupancy. Chapter 4 con
tains the requirements for protecting special uses and occupancies, which are supplemental to the 
remainder of the code. Chapter 4 contains provisions that may alter requirements found elsewhere 
in the code; however, the general requirements of the code still apply unless modified within the 
chapter. For example, the height and area limitations established in Chapter 5 apply to all special 
occupancies unless Chapter 4 contains height and area limitations. In this case, the limitations in 
Chapter 4 supersede those in other sections. An example of this is the height and area limitations 
for open parking garages given in Section 406.5.4, which supersede the limitations given in Sections 
504 and 506. 

In some instances, it may not be necessary to apply the provisions of Chapter 4. For example, if a 
covered mall building complies with the provisions of the code for Group M, Section 402 does not 
apply; however, other sections that address a use, process or operation must be applied to that spe
cific occupancy, such as stages and platforms, special amusement buildings and hazardous materials 
(Sections 410, 411 and 414). 

The chapter includes requirements for buildings and conditions that apply to one or more 
groups, such as high-rise buildings, underground buildings or atriums. Special uses may also imply 
specific occupancies and operations, such as for Group H, hazardous materials, application of flam-

2015 INTERNATIONAL BUILDING CODE® xi 



xii 

mable finishes, drying rooms, organic coatings and combustible storage or hydrogen fuel gas rooms, 
all of which are coordinated with the IFC. Unique consideration is taken for special use areas, such 
as covered mall buildings, motor-vehicle-related occupancies, special amusement buildings and air
craft-related occupancies. Special facilities within other occupancies are considered, such as stages 
and platforms, motion picture projection rooms, children's play structures and storm shelters. 
Finally, in order that the overall package of protection features can be easily understood, unique 
considerations for specific occupancies are addressed: Groups 1-1, 1-2, 1-3, R-1, R-2, R-3, R-4, ambula
tory care facilities and live/work units. 

Chapter 5 General Building Heights and Areas. Chapter 5 contains the provisions that regu
late the minimum type of construction for area limits and height limits based on the occupancy of 
the building. Height and area increases (including allowances for basements, mezzanines and equip
ment platforms) are permitted based on open frontage for fire department access, and the type of 
sprinkler protection provided and separation {Sections 503-506, 510). These thresholds are reduced 
for buildings over three stories in height in accordance with Sections 506.2.3 and 506.2.4. Provisions 
include the protection and/or separation of incidental uses (Table 509), accessory occupancies {Sec
tion 508.2) and mixed uses in the same building {Sections 506.2.2, 506.2.4, 508.3, 508.4 and 510). 
Unlimited area buildings are permitted in certain occupancies when they meet special provisions 
(Section 507). 

Tables 504.3, 504.4 and 506.2 are the keystones in setting thresholds for building size based on 
the building's use and the materials with which it is constructed. If one then looks at Tables 504.3, 
504.4 and 506.2, the relationship among group classification, allowable heights and areas and types 
of construction becomes apparent. Respective to each group classification, the greater the fire
resistance rating of structural elements, as represented by the type of construction, the greater the 
floor area and height allowances. The greater the potential fire hazards indicated as a function of 
the group, the lesser the height and area allowances for a particular construction type. In the 2015 
edition, the table that once contained both height and area has been separated and these three 
new tables address the topics individually. In addition, the tables list criteria for buildings containing 
automatic sprinkler systems and those that do not. 

Chapter 6 Types of Construction. The interdependence of these fire safety considerations can 
be seen by first looking at Tables 601 and 602, which show the fire-resistance ratings of the principal 
structural elements comprising a building in relation to the five classifications for types of construc
tion. Type I construction is the classification that generally requires the highest fire-resistance rat
ings for structural elements, whereas Type V construction, which is designated as a combustible 
type of construction, generally requires the least amount of fire-resistance-rated structural ele
ments. The greater the potential fire hazards indicated as a function of the group, the lesser the 
height and area allowances for a particular construction type. Section 603 includes a list of combus
tible elements that can be part of a noncombustible building (Types I and II construction). 

Chapter 7 Fire and Smoke Protection Features. The provisions of Chapter 7 present the fun
damental concepts of fire performance that all buildings are expected to achieve in some form. This 
chapter identifies the acceptable materials, techniques and methods by which proposed construc
tion can be designed and evaluated against to determine a building's ability to limit the impact of 
fire. The fire-resistance-rated construction requirements within Chapter 7 provide passive resis
tance to the spread and effects of fire. Types of separations addressed include fire walls, fire barri
ers, fire partitions, horizontal assemblies, smoke barriers and smoke partitions. A fire produces heat 
that can weaken structural components and smoke products that cause property damage and place 
occupants at risk. The requirements of Chapter 7 work in unison with height and area requirements 
(Chapter 5), active fire detection and suppression systems {Chapter 9) and occupant egress require
ments {Chapter 10) to contain a fire should it occur while helping ensure occupants are able to 
safely exit. 

Chapter 8 Interior Finishes. This chapter contains the performance requirements for control
ling fire growth within buildings by restricting interior finish and decorative materials. Past fire 
experience has shown that interior finish and decorative materials are key elements in the develop
ment and spread of fire. The provisions of Chapter 8 require materials used as interior finishes and 
decorations to meet certain flame-spread index or flame-propagation criteria based on the relative 
fire hazard associated with the occupancy. As smoke is also a hazard associated with fire, this chap
ter contains limits on the smoke development characteristics of interior finishes. The performance 
of the material is evaluated based on test standards. 
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Chapter 9 Fire Protection Systems. Chapter 9 prescribes the minimum requirements for active 
systems of fire protection equipment to perform the following functions: detect a fire; alert the 
occupants or fire department of a fire emergency; and control smoke and control or extinguish the 
fire. Generally, the requirements are based on the occupancy, the height and the area of the build
ing, because these are the factors that most affect fire-fighting capabilities and the relative hazard 
of a specific building or portion thereof. This chapter parallels and is substantially duplicated in 
Chapter 9 of the International Fire Code {IFC); however, the IFC Chapter 9 also contains periodic 
testing criteria that are not contained in the IBC. In addition, the special fire protection system 
requirements based on use and occupancy found in IBC Chapter 4 are duplicated in IFC Chapter 9 as 
a user convenience. 

Chapter 10 Means of Egress. The general criteria set forth in Chapter 10 regulating the design 
of the means of egress are established as the primary method for protection of people in buildings 
by allowing timely relocation or evacuation of building occupants. Both prescriptive and perfor
mance language is utilized in this chapter to provide for a basic approach in the determination of a 
safe exiting system for all occupancies. It addresses all portions of the egress system (i.e., exit 
access, exits and exit discharge) and includes design requirements as well as provisions regulating 
individual components. The requirements detail the size, arrangement, number and protection of 
means of egress components. Functional and operational characteristics also are specified for the 
components that will permit their safe use without special knowledge or effort. The means of 
egress protection requirements work in coordination with other sections of the code, such as pro
tection of vertical openings (see Chapter 7), interior finish (see Chapter 8), fire suppression and 
detection systems (see Chapter 9) and.numerous others, all having an impact on life safety. Chapter 
10 of the IBC is duplicated in Chapter 10 of the IFC; however, the IFC contains one additional section 
on the means of egress system in existing buildings. 

Chapter llAccessibility. Chapter 11 contains provisions that set forth requirements for accessi
bility of buildings and their associated sites and facilities for people with physical disabilities. The 
fundamental philosophy of the code on the subject of accessibility is that everything is required to 
be accessible. This is reflected in the basic applicability requirement (see Section 1103.1). The 
code's scoping requirements then address the conditions under which accessibility is not required 
in terms of exceptions to this general mandate. While the IBC contains scoping provisions for acces
sibility (e.g., what, where and how many), ICC/ANSI A117.1, Accessible and Usable Buildings and 
Facilities, is the referenced standard for the technical provisions (i.e., how). 

There are many accessibility issues that not only benefit people with disabilities, but also provide 
a tangible benefit to people without disabilities. This type of requirement can be set forth in the 
code as generally applicable without necessarily identifying it specifically as an accessibility-related 
issue. Such a requirement would then be considered as having been "mainstreamed." For example, 
visible alarms are located in Chapter 9 and accessible means of egress and ramp requirements are 
addressed in Chapter 10. 

Accessibility criteria for existing buildings are addressed in the International Existing Building 
Code (IEBC). 

Appendix E is supplemental information included in the code to address accessibility for items in 
the 2010 ADA Standards for Accessible Design that were not typically enforceable through the stan
dard traditional building code enforcement approach system (e.g., beds, room signage). The Inter
national Residential Code (IRC) references Chapter 11 for accessibility provisions; therefore, this 
chapter may be applicable to housing covered under the IRC. 

Chapter 12 Interior Environment. Chapter 12 provides minimum standards for the interior 
environment of a building. The standards address the minimum sizes of spaces, minimum tempera
ture levels, and minimum light and ventilation levels. The collection of requirements addresses lim
iting sound transmission through walls, ventilation of attic spaces and under floor spaces (crawl 
spaces). Finally, the chapter provides minimum standards for toilet and bathroom construction, 
including privacy shielding and standards for walls, partitions and floors to resist water intrusion 
and damage. 

Chapter 13 Energy Efficiency. The purpose of Chapter 13 is to provide minimum design 
requirements that will promote efficient utilization of energy in buildings. The requirements are 
directed toward the design of building envelopes with adequate thermal resistance and low air 
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leakage, and toward the design and selection of mechanical, water heating, electrical and illumina
tion systems that promote effective use of depletable energy resources. For the specifics of these 
criteria, Chapter 13 requires design and construction in compliance with the International Energy 
Conservation Code (IECC). 

Chapter 14 Exterior Walls. This chapter addresses requirements for exterior walls of buildings. 
Minimum standards for wall covering materials, installation of wall coverings and the ability of the 
wall to provide weather protection are provided. This chapter also requires exterior walls that are 
close to lot lines, or that are bearing walls for certain types of construction, to comply with the min
imum fire-resistance ratings specified in Chapters 6 and 7. The installation of each type of wall cov
ering, be it wood, masonry, vinyl, metal composite material or an exterior insulation and finish 
system, is critical to its long-term performance in protecting the interior of the building from the 
elements and the spread of fire. Limitations on the use of combustible materials on exterior build
ing elements such as balconies, eaves, decks and architectural trim are also addressed in this chap
ter. 

Chapter 15 Roof Assemblies and Rooftop Structures. Chapter 15 provides standards for 
both roof assemblies as well as structures that sit on top of the roof of buildings. The criteria 
address roof construction and covering which includes the weather-protective barrier at the roof 
and, in most circumstances, a fire-resistant barrier. The chapter is prescriptive in nature and is 
based on decades of experience with various traditional materials, but it also addresses newer 
products such as photovoltaic shingles. These prescriptive rules are very important for satisfying 
performance of one type of roof covering or another. Section 1510 addresses rooftop structures, 
including penthouses, tanks, towers and spires. Rooftop penthouses larger than prescribed in this 
chapter must be treated as a story under Chapter 5. 

Chapter 16 Structural Design. Chapter 16 prescribes minimum structural loading requirements 
for use in the design and construction of buildings and structural components. It includes minimum 
design loads, assignment of risk categories, as well as permitted design methodologies. Standards 
are provided for minimum design loads (live, dead, snow, wind, rain, flood, ice and earthquake as 
well as the required load combinations). The application of these loads and adherence to the ser
viceability criteria will enhance the protection of life and property. The chapter references and 
relies on many nationally recognized design standards. A key standard is the American Society of 
Civil Engineer's Minimum Design Loads for Buildings and Other Structures {ASCE 7). Structural 
design needs to address the conditions of the site and location. Therefore, maps are provided of 
rainfall, seismic, snow and wind criteria in different regions. 

Chapter 17 Special Inspections and Tests. Chapter 17 provides a variety of procedures and 
criteria for testing materials and assemblies, labeling materials and assemblies and special inspec
tion of structural assemblies. This chapter expands on the inspections of Chapter 1 by requiring spe
cial inspection where indicated and, in some cases, structural observation. It also spells out 
additional responsibilities for the owner, contractor, design professionals and special inspectors. 
Proper assembly of structural components, proper quality of materials used and proper application 
of materials are essential to ensuring that a building, once constructed, complies with the structural 
and fire-resistance minimums of the code and the approved design. To determine this compliance 
often requires continuous or frequent inspection and testing. Chapter 17 establishes standards for 
special inspection, testing and reporting of the work to the building official. 

Chapter 18 Soils and Foundations. Chapter 18 provides criteria for geotechnical and structural 
considerations in the selection, design and installation of foundation systems to support the loads 
from the structure above. The chapter includes requirements for soils investigation and site prepa
ration for receiving a foundation, including the allowed load-bearing values for soils and for protect
ing the foundation from water intrusion. Section 1808 addresses the basic requirements for all 
foundation types. Later sections address foundation requirements that are specific to shallow foun
dations and deep foundations. Due care must be exercised in the planning and design of foundation 
systems based on obtaining sufficient soils information, the use of accepted engineering proce
dures, experience and good technical judgment. 

Chapter 19 Concrete. This chapter provides minimum accepted practices for the design and con
struction of buildings and structural components using concrete-both plain and reinforced. Chap-
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ter 19 relies primarily on the reference to American Concrete Institute (ACI) 318, Building Code 
Requirements for Structural Concrete. The chapter also includes references to additional standards. 
Structural concrete must be designed and constructed to comply with this code and all listed stan
dards. There are specific sections of the chapter addressing concrete slabs, anchorage to concrete 
and shotcrete. Because of the variable properties of material and numerous design and construc
tion options available in the uses of concrete, due care and control throughout the construction 
process is necessary. 

Chapter 20 Aluminum. Chapter 20 contains standards for the use of aluminum in building con
struction. Only the structural applications of aluminum are addressed. The chapter does not 
address the use of aluminum in specialty products such as storefront or window framing or archi
tectural hardware. The use of aluminum in heating, ventilating or air-conditioning systems is 
addressed in the International Mechanical Code (IMC). The chapter references national standards 
from the Aluminum Association for use of aluminum in building construction, AA ASM 35, Alumi
num Sheet Metal Work in Building Construction, and AA ADM 1, Aluminum Design Manual. By utiliz
ing the standards set forth, a proper application of this material can be obtained. 

Chapter 21 Masonry. This chapter provides comprehensive and practical requirements for 
masonry construction .. The provisions of Chapter 21 require minimum accepted practices and the 
use of standards for the design and construction of masonry structures. The provisions address: 
material specifications and test methods; types of wall construction; criteria for engineered and 
empirical designs; and required details of construction, including the execution of construction. 
Masonry design methodologies including allowable stress design, strength design and empirical 
design are covered by provisions of the chapter. Also addressed are masonry fireplaces and chim
neys, masonry heaters and glass unit masonry. Fire-resistant construction using masonry is also 
required to comply with Chapter 7. Masonry foundations are also subject to the requirements of 
Chapter 18. 

Chapter 22 Steel. Chapter 22 provides the requirements necessary for the design and construc
tion of structural steel (including composite construction), cold-formed steel, steel joists, steel cable 
structures and steel storage racks. The chapter specifies appropriate design and construction stan
dards for these types of structures. It also provides a road map of the applicable technical require
ments for steel structures. Because steel is a noncombustible building material, it is commonly 
associated with Types I and II construction; however, it is permitted to be used in all types of con
struction. Chapter 22 requires that the design and use of steel materials be in accordance with the 
specifications and standards of the American Institute of Steel Construction, the American Iron and 
Steel Institute, the Steel Joist Institute and the American Society of Civil Engineers. 

Chapter 23 Wood. This chapter provides minimum requirements· for the design of buildings and 
structures that use wood and wood-based products. The chapter is organized around three design 
methodologies: allowable stress design (ASD), load and resistance factor design (LRFD) and conven
tional light-frame construction. Included in the chapter are references to design and manufacturing 

· standards for various wood and wood-based products; general construction requirements; design 
criteria for lateral force-resisting systems and specific requirements for the application of the three 
design methods. In general, only Type Ill, IV or V buildings may be constructed of wood. 

Chapter 24 Glass and Glazing. This chapter establishes regulations for glass and glazing used in 
buildings and structures that, when installed, are subjected to wind, snow and dead loads. Engi
neering and design requirements are included in the chapter. Additional structural requirements 
are found in Chapter 16. Another concern of this chapter is glass and glazing used in areas where it 
is likely to be impacted by the occupants. Section 2406 identifies hazardous locations where glazing 
installed must either be safety glazing or blocked to prevent human impact. Safety glazing must 
meet stringent standards and be appropriately marked or identified. Additional requirements are 
provided for glass and glazing in guards, handrails, elevator hoistways and elevator cars, as well as 
in athletic facilities. 

Chapter 25 Gypsum Board, Gypsum Panel Products and Plaster. Chapter 25 contains the 
provisions and referenced standards that regulate the design, construction and quality of gypsum 
board, gypsum panel products and plaster. It also addresses reinforced gypsum concrete. These 
represent the most common interior and exterior finish materials in the building industry. This 
chapter primarily addresses quality-control-related issues with regard to material specifications and 
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installation requirements. Most products are manufactured under the control of industry stan
dards. The building official or inspector primarily needs to verify that the appropriate product is 
used and properly installed for the intended use and location. While often simply used as wall and 
ceiling coverings, proper design and application are necessary to provide weather resistance and 
required fire protection for both structural and nonstructural building components. 

Chapter 26 Plastic. The use of plastics in building construction and components is addressed in 
Chapter 26. This chapter provides standards addressing foam plastic insulation, foam plastics used 
as interior finish and trim, and other plastic veneers used on the inside or outside of a building. Plas
tic siding is regulated by Chapter 14. Sections 2606 through 2611 address the use of light-transmit
ting plastics in various configurations such as walls, roof panels, skylights, signs and as glazing. 
Requirements for the use of fiber-reinforced polymers, fiberglass-reinforced polymers and reflec
tive plastic core insulation are also contained in this chapter. Additionally, requirements specific to 
the use of wood-plastic composites and plastic lumber are contained in this chapter. Some plastics 
exhibit rapid flame spread and heavy smoke density characteristics when exposed to fire. Exposure 
to the heat generated by a fire can cause some plastics to deform, which can affect their perfor
mance. The requirements and limitations of this chapter are necessary to control the use of plastic 
and foam plastic products such that they do not compromise the safety of building occupants. 

Chapter 27 Electrical. Since electrical systems and components are an integral part of almost all 
structures, it is necessary for the code to address the installation of such systems. For this purpose, 
Chapter 27 references the National Electrical Code (NEC}. In addition, Section 2702 addresses emer
gency and standby power requirements. Such systems must comply with the International Fire Code 
(IFC} and referenced standards. This section also provides references to the various code sections 
requiring emergency and standby power, such as high-rise buildings and buildings containing haz
ardous materials. 

Chapter 28 Mechanical Systems. Nearly all buildings will include mechanical systems. This 
chapter provides references to the International Mechanical Code (IMC} and the International Fuel 
Gas Code (IFGC} for the design and installation of mechanical systems. In addition, Chapter 21 of 
this code is referenced for masonry chimneys, fireplaces and barbecues. 

Chapter 29 Plumbing Systems. Chapter 29 regulates the minimum number of plumbing fix
tures that must be provided for every type of building. This chapter also regulates the location of 
the required fixtures in various types of buildings. This section requires separate facilities for males 
and females except for certain types of small occupancies. The regulations in this chapter come 
directly from Chapters 3 and 4 of the International Plumbing Code (IPC}. 

Chapter 30 Elevators and Conveying Systems. Chapter 30 provides standards for the instal
lation of elevators into buildings. Referenced standards provide the requirements for the elevator 
system and mechanisms. Detailed standards are provided in the chapter for hoistway enclosures, 
machine rooms and requirements for sizing of elevators. Beginning in the 2015 edition, the elevator 
lobby requirements were moved from Chapter 7 to Chapter 30 to pull all the elevator-related con
struction requirements together. New provisions were added in the 2009 edition of the Interna
tional Building Code for Fire Service Access Elevators required in high-rise buildings and for the 
optional choice of Occupant Evacuation Elevators (see Section 403). 

Chapter 31 Special Construction. Chapter 31 contains a collection of regulations for a variety 
of unique structures and architectural features. Pedestrian walkways and tunnels connecting two 
buildings are addressed in Section 3104. Membrane and air-supported structures are addressed by 
Section 3102. Safeguards for swimming pool safety are found in Section 3109. Standards for tempo
rary structures, including permit requirements are provided in Section 3103. Structures as varied as 
awnings, marquees, signs, telecommunication and broadcast towers and automatic vehicular gates 
are also addressed (see Sections 3105 through 3108 and 3110). 

Chapter 32 Encroachments into the Public Right-of-way. Buildings and structures from 
time to time are designed to extend over a property line and into the public right-of-way. Local reg
ulations outside of the building code usually set limits to such encroachments, and such regulations 
take precedence over the provisions of this chapter. Standards are provided for encroachments 
below grade for structural support, vaults and areaways. Encroachments above grade are divided 
into below 8 feet, 8 feet to 15 feet, and above 15 feet, because of headroom and vehicular height 
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issues. This includes steps, columns, awnings, canopies, marquees, signs, windows and balconies. 
Similar architectural features above grade are also addressed. Pedestrian walkways must also com
ply with Chapter 31. 

Chapter 33 Safeguards During Construction. Chapter 33 provides safety requirements dur
ing construction and demolition of buildings and structures. These requirements are intended to 
protect the public from injury and adjoining property from damage. In addition the chapter pro
vides for the progressive installation and operation of exit stairways and standpipe systems during 
construction. 

Chapter 34 Reserved. During the last code change cycle the membership voted to delete Chap
ter 34, Existing Structures, from the IBC and reference the IEBC. The provisions that were in Chapter 
34 will appear in the International Existing Building Code (IEBC). Sections 3402 through 3411 are 
repeated as IEBC Chapter 4 and Section 3412 as Chapter 14. 

Chapter 35 Referenced Standards. The code contains numerous references to standards that 
are used to regulate materials and methods of construction. Chapter 35 contains a comprehensive 
list of all standards that are referenced in the code, including the appendices. The standards are 
part of the code to the extent of the reference to the standard (see Section 102.4). Compliance with 
the referenced standard is necessary for compliance with this code. By providing specifically 
adopted standards, the construction and installation requirements necessary for compliance with 
the code can be readily determined. The basis for code compliance is, therefore, established and 
available on an equal basis to the building code official, contractor, designer and owner. 

Chapter 35 is organized in a manner that makes it easy to locate specific standards. It lists all of 
the referenced standards, alphabetically, by acronym of the promulgating agency of the standard. 
Each agency's standards are then listed in either alphabetical or numeric order based upon the stan
dard identification. The list also contains the title of the standard; the edition (date) of the standard 
referenced; any addenda included as part of the ICC adoption; and the section or sections of this 
code that reference the standard. 

Appendices. Appendices are provided in the IBC to offer optional or supplemental criteria to the 
provisions in the main chapters of the code. Appendices provide additional information for adminis
tration of the Department of Building Safety as well as standards not typically administered by all 
building departments. Appendices have the same force and effect as the first 35 chapters of the IBC 
only when explicitly adopted by the jurisdiction. 

Appendix A Employee Qualifications. Effective administration and enforcement of the family 
of International Codes depends on the training and expertise of the personnel employed by the 
jurisdiction and his or her knowledge of the codes. Section 103 of the code establishes the Depart
ment of Building Safety and calls for the appointment of a building official and deputies such as 
plans examiners and inspectors. Appendix A provides standards for experience, training and certifi
cation for the building official and the other staff mentioned in Chapter 1. 

Appendix B Board of Appeals. Section 113 of Chapter 1 requires the establishment of a board 
of appeals to hear appeals regarding determinations made by the building official. Appendix B pro
vides qualification standards for members of the board as well as operational procedures of such 
board. 

Appendix C Group U-Agricultural Buildings. Appendix C provides a more liberal set of 
standards for the construction of agricultural buildings, rather than strictly following the Utility 
building provision, reflective of their specific usage and limited occupant load. The provisions of the 
appendix, when adopted, allow reasonable heights and areas commensurate with the risk of agri
cultural buildings. 

Appendix D Fire Districts. Fire districts have been a tool used to limit conflagration hazards in 
areas of a city with intense and concentrated development. More frequently used under the model 
codes that preceded the International Building Code (IBC), the appendix is provided to allow juris
dictions to continue the designation and use of fire districts. Fire district standards restrict certain 
occupancies within the district, as well as setting higher minimum construction standards. 
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Appendix E Supplementary Accessibility Requirements. The Architectural and Transporta
tion Barriers Compliance Board (U.S. Access Board) has revised and updated its accessibility guide
lines for buildings and facilities covered by the Americans with Disabilities Act (ADA) and the 
Architectural Barriers Act (ABA). Appendix E includes scoping requirements contained in the 2010 
ADA Standards for Accessible Design that are not in Chapter 11 and not otherwise mentioned or 
mainstreamed throughout the code. Items in the appendix address subjects not typically addressed 
in building codes (e.g., beds, room signage, transportation facilities). 

Appendix F Rodentproofing. The provisions of this appendix are minimum mechanical methods 
to prevent the entry of rodents into a building. These standards, when used in conjunction with 
cleanliness and maintenance programs, can significantly reduce the potential of rodents invading a 
building. 

Appendix G Flood-resistant Construction. Appendix G is intended to fulfill the flood-plain 
management and administrative requirements of the National Flood Insurance Program (NFIP) that 
are not included in the code. Communities that adopt the International Building Code (IBC} and 
Appendix G will meet the minimum requirements of NFIP as set forth in Title 44 of the Code of Fed
eral Regulations. 

Appendix H Signs. Appendix H gathers in one place the various code standards that regulate the 
construction and protection of outdoor signs. Whenever possible, the appendix provides standards 
in performance language, thus allowing the widest possible application. 

Appendix I Patio Covers. Appendix I provides standards applicable to the construction and use 
of patio covers. It is limited in application to patio covers accessory to dwelling units. Covers of 
patios and other outdoor areas associated with restaurants, mercantile buildings, offices, nursing 
homes or other nondwelling occupancies would be subject to standards in the main code and not 
this appendix. 

Appendix J Grading. Appendix J provides standards for the grading of properties. The appendix 
also provides standards for administration and enforcement of a grading program including permit 
and inspection requirements. Appendix J was originally developed in the 1960s and used for many 
years in jurisdictions throughout the western states. It is intended to provide consistent and uni
form code requirements anywhere grading is considered an issue. 

Appendix K Administrative Provisions. Appendix K primarily provides administrative provi
sions for jurisdictions adopting and enforcing NFPA 70-the National Electrical Code (NEC). The pro
visions contained in this appendix are compatible with administrative and enforcement provisions 
contained in Chapter 1 of the IBC and the other International Codes. Annex H of NFPA 70 also con
tains administrative provisions for the NEC; however, some of its provisions are not compatible with 
IBC Chapter 1. Section K110 also contains technical provisions that are unique to this appendix and 
are in addition to technical standards of NFPA 70. 

Appendix L Earthquake Recording Instrumentation. The purpose of this appendix is to fos
ter the collection of ground motion data, particularly from strong-motion earthquakes. When this 
ground motion data is synthesized, it may be useful in developing future improvements to the 
earthquake provisions of the code. 

Appendix M Tsunami-Generated Flood Hazard. Addressing a tsunami risk for all types of 
construction in a tsunami hazard zone through building code requirements would typically not be 
cost effective, making tsunami-resistant construction impractical at an individual building level. 
However, this appendix does allow the adoption and enforcement of requirements for tsunami haz
ard zones that regulate the presence of high risk or high hazard structures. 
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LEGISLATION 

Jurisdictions wishing to adopt the 2015 International Building Code as an enforceable regulation governing structures and prem
ises should ensure that certain factual information is included in the adopting legislation at the time adoption is being considered 
by the appropriate governmental body. The following sample adoption legislation addresses several key elements, including the 
information required for insertion into the code text. 

SAMPLE LEGISLATION FOR ADOPTION OF 
THE INTERNATIONAL BUILDING CODE 

ORDINANCE NO. __ _ 

A[N) [ORDINANCE/STATUTE/REGULATION) of the [JURISDICTION] adopting the 2015 edition of the International Building Code, 
regulating and governing the conditions and maintenance of all property, buildings and structures; by providing the standards for 
supplied utilities and facilities and other physical things and conditions essential to ensure that structures are safe, sanitary and 
fit for occupation and use; and.the condemnation of buildings and structures unfit for human occupancy and use and the demoli
tion of such structures in the [JURISDICTION]; providing for the issuance of permits and collection of fees therefor; repealing 
[ORDINANCE/STATUTE/REGULATION] No. ___ of the [JURISDICTION] and all other ordinances or parts of laws in conflict 
therewith. 

The [GOVERNING BODvj of the [JURISDICTION) does ordain as follows: 

Section 1. That a certain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER 
OF RECORDS) of [NAME OF JURISDICTION], being marked and designated as the International Building Code, 2015 edition, 
including Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED] (see International Building Code Section 
101.2.1, 2015 edition), as published by the International Code Council, be and is hereby adopted as the Building Code of the 
[JURISDICTION), in the State of [STATE NAME] for regulating and governing the conditions and maintenance of all property, 
buildings and structures; by providing the standards for supplied utilities and facilities and other physical things and conditions 
essential to ensure that structures are safe, sanitary and fit for occupation and use; and the condemnation of buildings and struc
tures unfit for human occupancy and use and the demolition of such structures as herein provided; providing for the issuance of 
permits and collection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and terms of said 
Building Code on file in the office of the [JURISDICTION) are hereby referred to, adopted, and made a part hereof, as if fully set 
out in this legislation, with the additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance. 

Section 2. The following secti.ons are hereby revised: 

Section 101.1. Insert: [NAME OF JURISDICTION] 

Section 1612.3. Insert: [NAME OF JURISDICTION) 

Section 1612.3. Insert: [DATE OF ISSUANCE) 

Section 3. That [ORDINANCE/STATUTE/REGULATION] No. -- of [JURISDICTION) entitled [FILL IN HERE THE COMPLETE 
TITLE OF THE LEGISLATION OR LAWS IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MEN· 
TIONJ and all other ordinances or parts of laws in conflict herewith are hereby repealed. 

Section 4. That if any section, subsection, sentence, clause or phrase of this legislation is, for any reason, held to be unconstitu
tional, such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODY) hereby 
declares that it would have passed this law, and each section, subsection, clause or phrase thereof, irrespective of the fact that 
any one or more sections, subsections, sentences, clauses and phrases be declared unconstitutional. 

Section 5. That nothing in this legislation or in the Building Code hereby adopted shall be construed to affect any suit or pro
ceeding impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or exist
ing, under any act or ordinance hereby repealed as cited in Section 3 of this law; nor shall any just or legal right or remedy of any 
character be lost, impaired or affected by this legislation. 

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this legislation to be pub
lished. (An additional provision may be required to direct the number of times the legislation is to be published and to specify 
that it is to be in a newspaper in general circulation. Posting may also be required.) 

Section 7. That this law and the rules, regulations, provisions, requirements, orders and matters established and adopted hereby 
shall take effect and be in full force and effect [TIME PERIOD) from and after the date of its final passage and adoption. 
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CHAPTER 1 

SCOPE AND ADMINISTRATION 

User note: Code change proposals to this chapter will be considered by the Administrative Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

PART 1-SCOPE AND APPLICATION 

SECTION 101 
GENERAL 

[A] 101.1 Title. These regulations shall be known as the 
Building Code of [NAME OF JURISDICTION], hereinafter 
referred to as "this code." 

[A] 101.2 Scope. The provisions of this code shall apply to 
the construction, alteration, relocation, enlargement, replace
ment, repair, equipment, use and occupancy, location, main
tenance, removal and demolition of every building or 
structure or any appurtenances connected or attached to such 
buildings or structures. 

Exception: Detached one- and two-family dwellings and 
multiple single-family dwellings (townhouses) not more 
than three stories above grade plane in height with a sepa
rate means of egress, and their accessory structures not 
more than three stories above grade plane in height, shall 
comply with the International Residential Code. 

[A] 101.2.l Appendices. Provisions in the appendices 
shall not apply unless specifically adopted. 

[A] 101.3 Intent. The purpose of this code is to establish the 
minimum requirements to provide a reasonable level of 
safety, public health and general welfare through structural 
strength, means of egress facilities, stability, sanitation, ade
quate light and ventilation, energy conservation, and safety to 
life and property from fire and other hazards attributed to the 
built environment and to provide a reasonable level of safety 
to fire fighters and emergency responders during emergency 
operations. 

[A] 101.4 Referenced codes. The other codes listed in Sec
tions 101.4.1 through 101.4.7 and referenced elsewhere in 
this code shall be considered part of the requirements of this 
code to the prescribed extent of each such reference. 

[A] 101.4.1 Gas. The provisions of the International Fuel 
Gas Code shall apply to the installation of gas piping from 
the point of delivery, gas appliances and related accesso
ries as covered in this code. These requirements apply to 
gas piping systems extending from the point of delivery to 
the inlet connections of appliances and the installation and 
operation of residential and commercial gas appliances 
and related accessories. 

[A] 101.4.2 Mechanical. The provisions of the Interna
tional Mechanical Code shall apply to the installation, 
alterations, repairs and replacement of mechanical sys
tems, including equipment, appliances, fixtures, fittings 
and/or appurtenances, including ventilating, heating, cool-
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ing, air-conditioning and refrigeration systems, incinera
tors and other energy-related systems. 

[A] 101.4.3 Plumbing. The provisions of the Interna
tional Plumbing Code shall apply to the installation, alter
ation, repair and replacement of plumbing systems, 
including equipment, appliances, fixtures, fittings and 
appurtenances, and where connected to a water or sewage 
system and all aspects of a medical gas system. The provi
sions of the International Private Sewage Disposal Code 
shall apply to private sewage disposal systems. 

[A] 101.4.4 Property maintenance. The provisions of the 
International Property Maintenance Code shall apply to 
existing structures and premises; equipment and facilities; 
light, ventilation, space heating, sanitation, life and fire 
safety hazards; responsibilities of owners, operators and 
occupants; and occupancy of existing premises and struc
tures. 

[A] 101.4.5 Fire prevention. The provisions of the Inter
national Fire Code shall apply to matter_s affecting or 
relating to structures, processes and premises from the 
hazard of fire and explosion arising from the storage, han
dling or use of structures, materials or devices; from con
ditions hazardous to life, property or public welfare in the 
occupancy of structures or premises; and from the con
struction, extension, repair, alteration or removal of fire 
suppression, automatic sprinkler systems and alarm sys
tems or fire hazards in the structure or on the premises 
from occupancy or operation. 

[A] 101.4.6 Energy. The provisions of the International 
Energy Conservation Code shall apply to all matters gov
erning the design and construction of buildings for energy 
efficiency. 

[A] 101.4.7 Existing buildings. The provisions of the I 
International Existing Building Code shall apply to mat
ters governing the repair, alteration, change of occu
pancy, addition to and relocation of existing buildings. 

SECTION 102 
APPLICABILITY 

[A] 102.1 General. Where there is a conflict between a gen
eral requirement and a specific requirement, the specific 
requirement shall be applicable. Where, in any specific case, 
different sections of this code specify different materials, 
methods of construction or other requirements, the most 
restrictive shall govern. 

[A] 102.2 Other laws. The provisions of this code shall not 
be deemed to nullify any provisions of local, state or federal 
law. 
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[A] 102.3 Application of references. References to chapter 
or section numbers, or to provisions not specifically identi
fied by number, shall be construed to refer to such chapter, 
section or provision of this code. 

[A] 102.4 Referenced codes and standards. The codes and 
standards referenced in this code shall be considered part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections 102.4.1 
and 102.4.2. 

[A] 102.4.1 Conflicts. Where conflicts occur between pro
visions of this code and referenced codes and standards, 
the provisions of this code shall apply. 

[A] 102.4.2 Provisions in referenced codes and stan
dards. Where the extent of the reference to a referenced 
code or standard includes subject matter that is within the 
scope of this code or the International Codes listed in Sec
tion 101.4, the provisions of this code or the International 
Codes listed in Section 101.4, as applicable, shall take pre
cedence over the provisions in the referenced code or stan
dard. 

[A] 102.5 Partial invalidity. In the event that any part or pro
vision of this code is held to be illegal or void, this shall not 
have the effect of making void or illegal any of the other parts 
or provisions. 

[A] 102.6 Existing structures. The legal occupancy of any 
structure existing on the date of adoption of this code shall be 
permitted to continue without change, except as otherwise 
specifically provided in this code, the International Existing 
Building Code, the International Property Maintenance Code 
or the International Fire Code. 

[A] 102.6.1 Buildings not previously occupied. A build
ing or portion of a building that has not been previously 
occupied or used for its intended purpose in accordance 
with the laws in existence at the time of its completion 
shall comply with the provisions of the International 
Building Code or International Residential Code, as appli~ 
cable, for new construction or with any current permit for 
such occupancy. 

[A] 102.6.2 Buildings previously occupied. The legal 
occupancy of any building existing on the date of adoption 
of this code shall be permitted to continue without change, 
except as otherwise specifically provided in this code, the 
International Fire Code or International Property Mainte
nance Code, or as is deemed necessary by the building 
official for the general safety and welfare of the occupants 
and the public. 

PART 2-ADMINISTRATION AND ENFORCEMENT 

SECTION 103 
DEPARTMENT OF BUILDING SAFETY 

[A] 103.1 Creation of enforcement agency. The Depart
ment of Building Safety is hereby created and the official in 
charge thereof shall be known as the building official. 
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[A] 103.2 Appointment. The building official shall be 
appointed by the chief appointing authority of the jurisdic
tion. 

[A] 103.3 Deputies. In accordance with the prescribed proce
dures of this jurisdiction and with the concurrence of the 
appointing authority, the building official shall have the 
authority to appoint a deputy building official, the related 
technical officers, inspectors, plan examiners and other 
employees. Such employees shall have powers as delegated 
by the building official. For the maintenance of existing prop
erties, see the International Property Maintenance Code. 

SECTION 104 
DUTIES AND POWERS OF BUILDING OFFICIAL 

[A] 104.1 General. The building official is hereby authorized 
and directed to enforce the provisions of this code. The build
ing official shall have the authority to render interpretations 
of this code and to adopt policies and procedures in order to 
clarify the application of its provisions. Such interpretations, 
policies and procedures shall be in compliance with the intent 
and purpose of this code. Such policies and procedures shall 
not have the effect of waiving requirements specifically pro
vided for in this code. 

[A] 104.2 Applications and permits. The building official 
shall receive applications, review construction documents 
and issue permits for the erection, and alteration, demolition 
and moving of buildings and structures, inspect the premises 
for which such permits have been issued and enforce compli
ance with the provisions of this code. 

[A] 104.2.1 Determination of substantially improved or 
substantially damaged existing buildings and struc
tures in flood hazard areas. For applications for recon
struction, rehabilitation, repair, alteration, addition or 
other improvement of existing buildings or structures 
located in flood hazard areas, the building official shall 
determine if the proposed work constitutes substantial 
improvement or repair of substantial damage. Where the 
building official determines that the proposed work consti
tutes substantial improvement or repair of substantial 
damage, and where required by this code, the building 
official shall require the building to meet the requirements 
of Section 1612. 

[A] 104.3 Notices and orders. The building official shall 
issue necessary notices or orders to ensure compliance with 
this code. 

[A] 104.4 Inspections. The building official shall make the 
required inspections, or the building official shall have the 
authority to accept reports of inspection by approved agen
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The build
ing official is authorized to engage such expert opinion as 
deemed necessary to report upon unusual technical issues that 
arise, subject to the approval of the appointing authority. 

[A] 104.5 Identification. The building official shall carry 
proper identification when inspecting structures or premises 
in the performance of duties under this code. 
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[A] 104.6 Right of entry. Where it is necessary to make an 
inspection to enforce the provisions of this code, or where the 
building official has reasonable cause to believe that there 
exists in a structure or upon a premises a condition that is 
contrary to or in violation of this code that makes the struc
ture or premises unsafe, dangerous or hazardous, the building 
official is authorized to enter the structure or premises at rea
sonable times to inspect or to perform the duties imposed by 
this code, provided that if such structure or premises be occu
pied that credentials be presented to the occupant and entry 
requested. If such structure or premises is unoccupied, the 
building official shall first make a reasonable effort to locate 
the owner or other person having charge or control of the 
structure or premises and request entry. If entry is refused, the 
building official shall have recourse to the remedies provided 
by law to secure entry. 

[A] 104.7 Department records. The building official shall 
keep official records of applications received, permits and 
certificates issued, fees collected, reports of inspections, and 
notices and orders issued. Such records shall be retained in 
the official records for the period required for retention of 
public records. 

[A] 104.8 Liability. The building official, member of the 
board of appeals or employee charged with the enforcement 
of this code, while acting for the jurisdiction in good faith and 
without malice in the discharge of the duties required by ·this 
code or other pertinent law or ordinance, shall not thereby be 

I civilly or criminally rendered liable personally and is hereby 
relieved from personal liability for any damage accruing to 
persons or property as a result of any act or by reason of an 
act or omission in the discharge of official duties. 

I [A] 104.8.1 Legal defense. Any suit or criminal complaint 
instituted against an officer or employee because of an act 
performed by that officer or employee in the lawful dis
charge of duties and under the provisions of this code shall 
be defended by legal representatives of the jurisdiction 
until the final termination of the proceedings. The building 
official or any subordinate shall not be liable for cost in 
any action, suit or proceeding that is instituted in pursu
ance of the provisions of this code. 

[A] 104.9 Approved materials and equipment. Materials, 
equipment and devices approved by the building official shall 
be constructed and installed in accordance with such 
approval. 

[A] 104.9.1 Used materials and equipment. The use of 
used materials that meet the requirements of this code for 
new materials is permitted. Used equipment and devices 
shall not be reused unless approved by the building offi
cial. 

[A] 104.10 Modifications. Where there are practical difficul
ties involved in carrying out the provisions of this code, the 
building official shall have the authority to grant modifica
tions for individual cases, upon application of the owner or 

I the owner's authorized agent, provided that the building offi
cial shall first find that special individual reason makes the 
strict letter of this code impractical, the modification is in 
compliance with the intent and purpose of this code and that 
such modification does not lessen health, accessibility, life 
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and fire safety or structural requirements. The details of 
action granting modifications shall be recorded and entered in 
the files of the department of building safety. 

[A] 104.10.1 Flood hazard areas. The building official 
shall not grant modifications to any provision required in 
flood hazard areas as established by Section 1612.3 unless 
a determination has been made that: 

1. A showing of good and sufficient cause that the 
unique characteristics of the size, configuration or 
topography of the site render the elevation standards 
of Section 1612 inappropriate. 

2. A determination that failure to grant the variance 
would result in exceptional hardship by rendering 
the lot undevelopable. 

3. A determination that the granting of a variance will 
not result in increased flood heights, additional 
threats to pubiic safety, extraordinary public 
expense, cause fraud on or victimization of the pub
lic, or conflict with existing laws or ordinances. 

4. A determination that the variance is the minimum 
necessary to afford relief, considering the flood haz
ard. 

5. Submission to the applicant of written notice speci
fying the difference between the design flood eleva
tion and the elevation to which the building is to be 
built, stating that the cost of flood insurance will be 
commensurate with the increased risk resulting from 
the reduced floor elevation, and stating that con
struction below the design flood elevation increases 
risks to life and property. 

[A] 104.11 Alternative materials, design and methods of 
construction and equipment. The provisions of this code 
are not intended to prevent the installation of any material or 
to prohibit any design or method of construction not specifi
cally prescribed by this code, provided that any such alterna
tive has been approved. An alternative material, design or 

. method of construction shall be approved where the building 
official finds that the proposed design is satisfactory and 
complies with the intent of the provisions of this code, and 
that the material, method or work offered is, for the purpose 
intended, not less than the equivalent of that prescribed in this 
code in quality, strength, effectiveness, fire resistance, dura
bility and safety. Where the alternative material, design or I 
method of construction is not approved, the building official 
shall respond in writing, stating the reasons why the alterna
tive was not approved. 

[A] 104.11.1 Research reports. Supporting data, where 
necessary to assist in the approval of materials or assem
blies not specifically provided for in this code, shall con
sist of valid research reports from approved sources. 

[A] 104.11.2 Tests. Whenever there is insufficient evi
dence of compliance with the provisions of this code, or 
evidence that a material or method does not conform to the 
requirements of this code, or in order to substantiate 
claims for alternative materials or methods, the building 
official shall have the authority to require tests as evidence 
of compliance to be made at no expense to the jurisdiction. 
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Test methods shall be as specified in this code or by other 
recognized test standards. In the absence of recognized 
and accepted test methods, the building official shall 
approve the testing procedures. Tests shall be performed 
by an approved agency. Reports of such tests shall be 
retained by the building official for the period required for 
retention of public records. 

SECTION 105 
PERMITS 

I [A] 105.1 Required. Any owner or owner's authorized agent 
who intends to construct, enlarge, alter, repair, move, demol
ish or change the occupancy of a building or structure, or to 
erect, install, enlarge, alter, repair, remove, convert or 
replace any electrical, gas, mechanical or plumbing system, 
the installation of which is regulated by this code, or to cause 
any such work to be performed, shall first make application to 
the building official and obtain the required permit. 

[A] 105.1.1 Annual permit. Instead of an individual per
mit for each alteration to an already approved electrical, 
gas, mechanical or plumbing installation, the building offi
cial is authorized to issue an annual permit upon applica
tion therefor to any person, firm or corporation regularly 
employing one or more qualified tradepersons in the build
ing, structure or on the premises owned or operated by the 
applicant for the permit. 

[A] 105.1.2 Annual permit records. The person to whom 
an annual permit is issued shall keep a detailed record of 
alterations made under such annual permit. The building 
official shall have access to such records at all times or 
such records shall be filed with the building official as des
ignated. 

[A] 105.2 Work exempt from permit. Exemptions from 
permit requirements of this code shall not be deemed to grant 
authorization for any work to be done in any manner in viola
tion of the provisions of this code or any other laws or ordi
nances of this jurisdiction. Permits shall not be required for 
the following: 
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Building: 

1. One-story detached accessory structures used as 
tool and storage sheds, playhouses and similar 
uses, provided the floor area is not greater than 
120 square feet (11 m2

). 

2. Fences not over 7 feet (2134 mm) high. 

3. Oil derricks. 

4. Retaining walls that are not over 4 feet (1219 mm) 
in height measured from the bottom of the footing 
to the top of the wall, unless supporting a sur
charge or impounding Class I, II or IIIA liquids. 

5. Water tanks supported directly on grade if the 
capacity is not greater than 5,000 gallons (18 925 
L) and the ratio of height to diameter or width is 
not greater than 2: 1. 

6. Sidewalks and driveways not more than 30 inches 
(762 mm) above adjacent grade, and not over any 
basement or story below and are not part of an 
accessible route. 

7. Painting, papering, tiling, carpeting, cabinets, 
counter tops and similar finish work. 

8. Temporary motion picture, television and theater 
stage sets and scenery. 

9. Prefabricated swimming pools accessory to a 
Group R-3 occupancy that are less than 24 inches 
(610 mm) deep, are not greater than 5,000 gallons 
(18 925 L) and are installed entirely above ground. 

10. Shade cloth structures constructed for nursery or 
agricultural purposes, not including service sys
tems. 

11. Swings and other playground equipment accessory 
to detached one- and two-family dwellings. 

12. Window awnings in Group R-3 and U occupan
cies, supported by an exterior wall that do not 
project more than 54 inches (1372· mm) from the 
exterior wall and do not require additional support. 

13. Nonfixed and movable fixtures, cases, racks, 
counters and partitions not over 5 feet 9 inches 
(1753 mm) in height. 

Electrical: 

Repairs and maintenance: Minor repair work, includ
ing the replacement of lamps or the connection of 
approved portable electrical equipment to approved 
permanently installed receptacles. 

Radio and television transmitting stations: The pro
visions of this code shall not apply to electrical equip
ment used for radio and television transmissions, but do 
apply to equipment and wiring for a power supply and 
the installations of towers and antennas. 

Temporary testing systems: A permit shall not be 
required for the installation of any temporary system 
required for the testing or servicing of electrical equip
ment or apparatus. 

Gas: 

1. Portable heating appliance. 

2. Replacement of any minor part that does not alter 
approval of equipment or make such equipment 
unsafe. 

Mechanical: 

1. Portable heating appliance. 

2. Portable ventilation equipment. 

3. Portable cooling unit. 

4. Steam, hot or chilled water piping within any heat
ing or cooling equipment regulated by this code. 

5. Replacement of any part that does not alter its 
approval or make it unsafe. 

6. Portable evaporative cooler. 
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7. Self-contained refrigeration system containing 10 
pounds ( 4.54 kg) or less of refrigerant and actuated 
by motors of 1 horsepower (0.75 kW) or less. 

Plumbing: 

1. The stopping ofleaks in drains, water, soil, waste or 
vent pipe, provided, however, that if any concealed 
trap, drain pipe, water, soil, waste or vent pipe 
becomes defective and it becomes necessary to 
remove and replace the same with new material, 
such work shall be considered as new work and a 
permit shall be obtained and inspection made as pro
vided in this code. 

2. The clearing of stoppages or the repairing of leaks in 
pipes, valves or fixtures and the removal and rein
stallation of water closets, provided such repairs do 
not involve or require the replacement or rearrange
ment of valves, pipes or fixtures. 

[A] 105.2.l Emergency repairs. Where equipment 
replacements and repairs must be performed in an emer
gency situation, the permit application shall be submitted 
within the next working business day to the building offi
cial. 

[A] 105.2.2 Repairs. Application or notice to the building 
official is not required for ordinary repairs to structures, 
replacement of lamps or the connection of approved porta
ble electrical equipment to approved permanently installed 
receptacles. Such repairs shall not include the cutting 
away of any wall, partition or portion thereof, the removal 
or cutting of any structural beam or load-bearing support, 
or the removal or change of any required means of egress, 
or rearrangement of parts of a structure affecting the 
egress requirements; nor shall ordinary repairs include 
addition to, alteration of, replacement or relocation of any 
standpipe, water supply, sewer, drainage, drain leader, gas, 
soil, waste, vent or similar piping, electric wiring or 
mechanical or other work affecting public health or gen
eral safety. 

[A] 105.2.3 Public service agencies. A permit shall not be 
required for the installation, alteration or repair of genera
tion, transmission, distribution or metering or other related 
equipment that is under the ownership and control of pub
lic service agencies by established right. 

[A] 105.3 Application for permit. To obtain a permit, the 
applicant shall first file an application therefor in writing on a 
form furnished by the department of building safety for that 
purpose. Such application shall: 

1. Identify and describe the work to be covered by the 
permit for which application is made. 

2. Describe the land on. which the proposed work is to be 
done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 

3. Indicate the use and occupancy for which the proposed 
work is intended. 

4. Be accompanied by construction documents and other 
information as required in Section 107. 
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5. State the valuation of the proposed work. 

6. Be signed by the applicant, or the applicant's autho
rized agent. 

7. Give such other data and information as required by the 
building official. 

[A] 105.3.l Action on application. The building official 
shall examine or cause to be examined applications for 
permits and amendments thereto within a reasonable time 
after filing. If the application or the construction docu
ments do not conform to the requirements of pertinent 
laws, the building official shall reject such application in 
writing, stating the reasons therefor. If the building official 
is satisfied that the proposed work conforms to the require
ments of this code and laws and ordinances applicable 
thereto, the building official shall issue a permit therefor as 
soon as practicable. 

[A] 105.3.2 Time limitation of application. An applica
tion for a permit for any proposed work shall be deemed to 
have been abandoned 180 days after the date of filing, 
unless such application has been pursued in good faith or a 
permit has been issued; except that the building official is 
authorized to grant one or more extensions of time for 
additional periods not exceeding 90 days each. The exten
sion shall be requested in writing and justifiable cause 
demonstrated. 

[A] 105.4 Validity of permit. The issuance or granting of a 
permit shall not be construed to be a permit for, or an 
approval of, any violation of any of the provisions of this 
code or of any other ordinance of the jurisdiction. Permits 
presuming to give authority to violate or cancel the provi
sions of this code or other ordinances of the jurisdiction shall 
not be valid. The issuance of a permit based on construction 
documents and other data shall not prevent the building offi
cial from requiring the correction of errors in the construction 
documents and other data. The building official is authorized 
to prevent occupancy or use of a structure where in violation 
of this code or of any other ordinances of this jurisdiction. 

[A] 105.5 Expiration. Every permit issued shall become 
invalid unless the work on the site authorized by such permit 
is commenced within 180 days after its issuance, or if the 
work authorized on the site by such permit is suspended or 
abandoned for a period of 180 days after the time the work is 
commenced. The building official is authorized to grant, in 
writing, one or more extensions of time, for periods not more 
than 180 days each. The extension shall be requested in writ
ing and justifiable cause demonstrated. 

[A] 105.6 Suspension or revocation. The building official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in error 
or on the basis of incorrect, inaccurate or incomplete informa
tion, or in violation of any ordinance or regulation or any of 
the provisions of this code. 

[A] 105.7 Placement of permit. The building permit or copy 
shall be kept on the site of the work until the completion of 
the project. 
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SECTION 106 
FLOOR AND ROOF DESIGN LOADS 

[A] 106.1 Live loads posted. In commercial or industrial 
buildings, for each floor or portion thereof designed for live 
loads exceeding 50 psf (2.40 kN/m2

), such design live loads 

I shall be conspicuously posted by the owner or the owner's 
authorized agent in that part of each story in which they 
apply, using durable signs. It shall be unlawful to remove or 
deface such notices. 

[A] 106.2 Issuance of certificate of occupancy. A certificate 
of occupancy required by Section 111 shall not be issued 
until the floor load signs, required by Section 106.1, have 
been installed. 

[A] 106.3 Restrictions on loading. It shall be unlawful to 
place, or cause or permit to be placed, on any floor or roof of 
a building, structure or portion thereof, a load greater than is 
permitted by this code. 

SECTION 107 
SUBMITTAL DOCUMENTS 

[A] 107.1 General. Submittal documents consisting of con
struction documents, statement of special inspections, geo
technical report and other data shall be submitted in two or 
more sets with each permit application. The construction doc
uments shall be prepared by a registered design professional 
where required by the statutes of the jurisdiction in which the 
project is to be constructed. Where special conditions exist, 
the building official is authorized to require additional con
struction documents to be prepared by a registered design 
professional. 

Exception: The building official is authorized to waive the 
submission of construction documents and other data not 
required to be prepared by a registered design professional 
if it is found that the nature of the work applied for is such 
that review of construction documents is not necessary to 
obtain compliance with this code. 

[A] 107.2 Construction documents. Construction docu
ments shall be in accordance with Sections 107 .2.1 through 
107.2.6. 
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[A] 107.2.1 Information on construction documents. 
Construction documents shall be dimensioned and drawn 
upon suitable material. Electronic media documents are 
permitted to be submitted where approved by the building 
official. Construction documents shall be of sufficient 
clarity to indicate the location, nature and extent of the 
work proposed and show in detail that it will conform to 
the provisions of this code and relevant laws, ordinances, 
rules and regulations, as determined by the building offi
cial. 

[A] 107.2.2 Fire protection system shop drawings. Shop 
drawings for the fire protection system(s) shall be submit
ted to indicate conformance to this code and the construc
tion documents and shall be approved prior to the start of 
system installation. Shop drawings shall contain all infor
mation as required by the referenced installation standards 
in Chapter 9. 

[A] 107.2.3 Means of egress. The construction documents 
shall show in sufficient detail the location, construction, 
size and character of all portions of the means of egress 
including the path of the exit discharge to the public way 
in compliance with the provisions of this code. In other 
than occupancies in Groups R-2, R-3, and 1-1, the con
struction documents shall designate the number of occu
pants to be accommodated on every floor, and in all rooms 
and spaces. 

[A] 107.2.4 Exterior wall envelope. Construction docu
ments for all buildings shall describe the exterior wall 
envelope in sufficient detail to determine compliance with 
this code. The construction documents shall provide 
details of the exterior wall envelope as required, including 
flashing, intersections with dissimilar materials, comers, 
end details, control joints, intersections at roof, eaves or 
parapets, means of drainage, water-resistive membrane 
and details aro'und openings. 

The construction documents shall include manufac
turer's installation instructions that provide supporting 
documentation that the proposed penetration and opening 
details described in the construction documents maintain 
the weather resistance of the exterior wall envelope. The 
supporting documentation shall fully describe the exterior 
wall system that was tested, where applicable, as well as 
the test procedure used. 

[A] 107.2.5 Site plan. The construction documents sub
mitted with the application for permit shall be accompa
nied by a site plan showing to scale the size and location 
of new construction and existing structures on the site, dis
tances from lot lines, the established street grades and the 
proposed finished grades and, as applicable, flood hazard 
areas, floodways, and design flood elevations; and it shall 
be drawn in accordance with an accurate boundary line 
survey. In the case of demolition, the site plan shall show 
construction to be demolished and the location and size of 
existing structures and construction that are to remain on 
the site or plot. The building official is authorized to waive 
or modify the requirement for a site plan where the appli
cation for permit is for alteration or repair or where other
wise warranted. 

[A] 107.2.5.l Design flood elevations. Where design 
flood elevations are not specified, they shall be estab
lished in accordance with Section 1612.3.1. 

[A] 107.2.6 Structural information. The construction I 
documents shall provide the information specified in Sec
tion 1603. 

[A] 107.3 Examination of documents. The building official 
shall examine or cause to be examined the accompanying 
submittal documents and shall ascertain by such examina
tions whether the construction indicated and described is in 
accordance with the requirements of this code and other perti
nent laws or ordinances. 

[A] 107.3.1 Approval of construction documents. When 
the building official issues a permit, the construction docu
ments shall be approved, in writing or by stamp, as 
"Reviewed for Code Compliance." One set of constritc
tion documents so reviewed shall be retained by the build-
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ing official. The other set shall be returned to the 
applicant, shall be kept at the site of work and shall be 
open to inspection by the building official or a duly autho
rized representative. 

[A] 107.3.2 Previous approvals. This code shall not 
require changes in the construction documents, construc
tion or designated occupancy of a structure for which a 
lawful permit has been heretofore issued or otherwise law
fully authorized, and the construction of which has been 
pursued in good faith within 180 days after the effective 
date of this code and has not been abandoned. 

[A] 107.3.3 Phased approval. The building official is 
authorized to issue a permit for the construction of founda
tions or any other part of a building or structure before the 
construction documents for the whole building or structure 
have been submitted, provided that adequate information 
and detailed statements have been filed complying with 
pertinent requirements of this code. The holder of such 
permit for the foundation or other parts of a building or 
structure shall proceed at the holder's own risk with the 
building operation and without assurance that a permit for 
the entire structure will be granted. 

[A] 107.3.4 Design professional in responsible charge. 
Where it is required that documents be prepared by a reg
istered design professional, the building official shall be 
authorized to require the owner or the owner's authorized 
agent to engage and designate on the building permit 
application a registered design professional who shall act 
as the registered design professional in responsible 
charge. If the circumstances require, the owner or the 
owner's authorized agent shall designate a substitute reg
istered design professional in responsible charge who 
shall perform the duties required of the original registered 
design professional in responsible charge. The building 
official shall be notified in writing by the owner or the 
owner's authorized agent if the registered design profes
sional in responsible charge is changed or is unable to 
continue to perform the duties. 

The registered design professional in responsible 
charge shall be responsible for reviewing and coordinating 
submittal documents prepared by others, including phased 
and deferred submittal items, for compatibility with the 
design of the building. 

[A] 107.3.4.1 Deferred submittals. Deferral of any 
submittal items shall have the prior approval of the 
building official. The registered design professional in 
responsible charge shall list the deferred submittals on 
the construction documents for review by the building 
official. 

Documents for deferred submittal items shall be sub
mitted to the registered design professional in respon
sible charge who shall review them and forward them 
to the building official with a notation indicating that 
the deferred submittal documents have been reviewed 
and found to be in general conformance to the design of 
the building. The deferred submittal items shall not be 
installed until the deferred submittal documents have 
been approved by the building official. 
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[A] 107.4 Amended construction documents. Work shall 
be installed in accordance with the approved construction 
documents, and any changes made during construction that 
are not in compliance with the approved construction docu
ments shall be resubmitted for approval as an amended set of 
construction documents. 

[A] 107.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 
building official for a period of not less than 180 days from 
date of completion of the permitted work, or as required by 
state or local laws. 

SECTION 108 
TEMPORARY STRUCTURES AND USES 

[A] 108.1 General. The building official is authorized to 
issue a permit for temporary structures and temporary uses. 
Such permits shall be limited as to time of service, but shall 
not be permitted for more than 180 days. The building official 
is authorized to grant extensions for demonstrated cause. 

[A] 108.2 Conformance. Temporary structures and uses I 
shall comply with the requirements in Section 3103. 

[A] 108.3 Temporary power. The building official is autho
rized to give permission to temporarily supply and use power 
in part of an electric installation before such installation has 
been fully completed and the final certificate of completion 
has been issued. The part covered by the temporary certificate 
shall comply with the requirements specified for temporary 
lighting, heat or power in NFP A 70. 

[A] 108.4 Termination of approval. The building official is 
authorized to terminate such permit for a temporary structure 
or use and to order the temporary structure or use to be dis
continued. 

SECTION 109 
FEES 

[A] 109.1 Payment of fees. A permit shall not be valid until 
the fees prescribed by law have been paid, nor shall an 
amendment to a permit be released until the additional fee, if 
any, has been paid. 

[A] 109.2 Schedule of permit fees. On buildings, structures, 
electrical, gas, mechanical, and plumbing systems or altera
tions requiring a permit, a fee for each permit shall be paid as 
required, in accordance with the schedule as established by 
the applicable governing authority. 

[A] 109.3 Building permit valuations. The applicant for a 
permit shall provide an estimated permit value at time of 
application. Permit valuations shall include total value of 
work, including materials and labor, for which the permit is 
being issued, such as electrical, gas, mechanical, plumbing 
equipment and permanent systems. If, in the opinion of the 
building official, the valuation is underestimated on the appli
cation, the permit shall be denied, unless the applicant can 
show detailed estimates to meet the approval of the building 
official. Final building permit valuation shall be set by the 
building official. 
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[A] 109.4 Work commencing before permit issuance. Any 
person who commences any work on a building, structure, 
electrical, gas, mechanical or plumbing system before obtain
ing the necessary permits shall be subject to a fee established 
by the building official that shall be in addition to the required 
permit fees. 

[A] 109.5 Related fees. The payment of the fee for the con
struction, alteration, removal or demolition for work done in 
connection to or concurrently with the work authorized by a 
building permit shall not relieve the applicant or holder of the 
permit from the payment of other fees that are prescribed by 
law. 

[A] 109.6 Refunds. The building official is authorized to 
establish a refund policy. 

SECTION 110 
INSPECTIONS 

[A] 110.1 General. Construction or work for which a permit 
is required shall be subject to inspection by the building offi
cial and such construction or work shall remain accessible 
and exposed for inspection purposes until approved. 
Approval as a result of an inspection shall not be construed to 
be an approval of a violation of the provisions of this code or 
of other ordinances of the jurisdiction. Inspections presuming 
to give authority to violate or cancel the provisions of this 
code or of other ordinances of the jurisdiction shall not be 

I valid. It shall be the duty of the owner or the owner's autho
rized agent to cause the work to remain accessible and 
exposed for inspection purposes. Neither the building official 
nor the jurisdiction shall be liable for expense entailed in the 
removal or replacement of any material required to allow 
inspection. 

[A] 110.2 Preliminary inspection. Before issuing a permit, 
the building official is authorized to examine or cause to be 
examined buildings, structures and sites for which an applica
tion has been filed. 

[A] 110.3 Required inspections. The building official, upon 
notification, shall make the inspections set forth in Sections 
110.3.l through 110.3.10. 
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[A] 110.3.1 Footing and foundation inspection. Footing 
and foundation inspections shall be made after excavations 
for footings are complete and any required reinforcing 
steel is in place. For concrete foundations, any required 
forms shall be in place prior to inspection. Materials for 
the foundation shall be on the job, except where concrete 
is ready mixed in accordance with ASTM C 94, the con
crete need not be on the job. 

[A] 110.3.2 Concrete slab and under-floor inspection. 
Concrete slab and under-floor inspections shall be made 
after in-slab or under-floor reinforcing steel and building 
service equipment, conduit, piping accessories and other 
ancillary equipment items are in place, but before any con
crete is placed or floor sheathing installed, including the 
subfloor. 

[A] 110.3.3 Lowest floor elevation. In flood hazard 
areas, upon placement of the lowest floor, including the 

basement, and prior to further vertical construction, the 
elevation certification required in Section 1612.5 shall be 
submitted to the building official. 

[A] 110.3.4 Frame inspection. Framing inspections shall 
be made after the roof deck or sheathing, all framing, fire
blocking and bracing are in place and pipes, chimneys and 
vents to be concealed are complete and the rough electri
cal, plumbing, heating wires, pipes and ducts are 
approved. 

[A] 110.3.5 Lath, gypsum board and gypsum panel 
product inspection. Lath, gypsum board and gypsum 
panel product inspections shall be made after lathing, gyp
sum board and gypsum panel products, interior and exte
rior, are in place, but before any plastering is applied or 
gypsum board and gypsum panel product joints and fas
teners are taped and finished. 

Exception: Gypsum board and gypsum panel products 
that are not part of a fire-resistance-rated assembly or a 
shear assembly. 

[A] 110.3.6 Fire- and smoke-resistant penetrations. 
Protection of joints and penetrations in fire-resistance
rated assemblies, smoke barriers and smoke partitions 
shall not be concealed from view until inspected and 
approved. 

[A] 110.3.7 Energy efficiency inspections. Inspections 
shall be made to determine compliance with Chapter 13 
and shall include, but not be limited to, inspections for: 
envelope insulation R- and U-values, fenestration U-value, 
duct system R-value, and HV AC and water-heating equip
ment efficiency. 

[A] 110.3.8 Other inspections. In addition to the inspec
tions specified in Sections 110.3.l through 110.3.7, the 
building official is authorized to make or require other 
inspections of any construction work to ascertain compli
ance with the provisions of this code and other laws that 
are enforced by the department of building safety. 

[A] 110.3.9 Special inspections. For special inspections, 
see Chapter 17. 

[A] 110.3.10 Final inspection. The final inspection shall 
be made after all work required by the building permit is 
completed. 

[A] 110.3.10.1 Flood hazard documentation. If 
located in a flood hazard area, documentation of the 
elevation of the lowest floor as required in Section 
1612.5 shall be submitted to the building official prior 
to the final inspection. 

[A] 110.4 Inspection agencies. The building official is 
authorized to accept reports of approved inspection agencies, 
provided such agencies satisfy the requirements as to qualifi
cations and reliability. 

[A] 110.5 Inspection requests. It shall be the duty of the 
holder of the building permit or their duly authorized agent to 
notify the building official when work is ready for inspection. 
It shall be the duty of the permit holder to provide access to 
and means for inspections of such work that are required by 
this code. 
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[A] 110.6 Approval required. Work shall not be done 
beyond the point indicated in each successive inspection 
without first obtaining the approval of the building official. 
The building official, upon notification, shall make the 
requested inspections and shall. either indicate the portion of 
the construction that is satisfactory as completed, or notify 
the permit holder or his or her agent wherein the same fails to 
comply with this code. Any portions that do not comply shall 
be corrected and such portion shall not be covered or con
cealed until authorized by the building official. 

SECTION 111 
CERTIFICATE OF OCCUPANCY 

[A] 111.l Use and occupancy. A building or structure shall 
I not be used or occupied, and a change in the existing use or 

occupancy classification of a building or structure or portion 
thereof shall not be made, until the building official has 
issued a certificate of occupancy therefor as provided herein. 
Issuance of a certificate of occupancy shall not be construed 
as an approval of a violation of the provisions of this code or 
of other ordinances of the jurisdiction. 

I 

Exception: Certificates of occupancy are not required for 
work exempt from permits in accordance with Section 
105.2. 

[A] 111.2 Certificate issued .. After the building official 
inspects the building or structure and does not find violations 
of the provisions of this code or other laws that are enforced 
by the department of building safety, the building official 
shall issue a certificate of occupancy that contains the follow
ing: 

1. The building permit number. 

2. The address of the structure. 

3. The name and address of the owner or the owner's 
authorized agent. 

4. A description of that portion of the structure for which 
the certificate is issued. 

5. A statement that the described portion of the structure 
has been inspected for compliance with the require
ments of this code for the occupancy and division of 
occupancy and the use for which the proposed occu
pancy is classified. 

6. The name of the building official. 

7. The edition of the code under which the permit was 
issued. 

8. The use and occupancy, in accordance with the provi
sions of Chapter 3. 

9. The type of construction as defined in Chapter 6. 

10. The design occupant load. 

11. If an automatic sprinkler system is provided, whether 
the sprinkler system is required. 

12. Any special stipulations and conditions of the build
ing permit. 

[A] 111.3 Temporary occupancy. The building official is 
authorized to issue a temporary certificate of occupancy 
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before the completion of the entire work covered by the per
mit, provided that such portion or portions shall be occupied 
safely. The building official shall set a time period during 
which the temporary certificate of occupancy is valid. 

[A] 111.4 Revocation. The building official is authorized to, 
in writing, suspend or revoke a certificate of occupancy or 
completion issued under the provisions of this code wherever 
the certificate is issued in error, or on the basis of incorrect 
information supplied, or where it is determined that the build
ing or structure or portion thereof is in violation of any ordi
nance or regulation or any of the provisions of this code. 

SECTION 112 
SERVICE UTILITIES 

[A] 112.1 Connection of service utilities. A person shall not 
make connections from a utility, source of energy, fuel or 
power to any building or system that is regulated by this code 
for which a permit is required, until released by the building 
official. 

[A] 112.2 Temporary connection. The building official shall 
have the authority to authorize the temporary connection of 
the building or system to the utility, source of energy, fuel or 
power. 

[A] 112.3 Authority to disconnect service utilities. The 
building official shall have the authority to authorize discon
nection of utility service to the building, structure or system 
regulated by this code and the referenced codes and standards 
set forth in Section 101.4 in case of emergency where neces
sary to eliminate an immediate hazard to life or property or 
where such utility connection has been made without the 
approval required by Section 112.1 or 112.2. The building 
official shall notify the serving utility, and wherever possible 
the owner and occupant of the building, structure or service 
system of the decision to disconnect prior to taking such 
action. If not notified prior to disconnecting, the owner or 
occupant of the building, structure or service system shall be 
notified in writing, as soon as practical thereafter. 

SECTION 113 
BOARD OF APPEALS 

[A] 113.1 General. In order to hear and decide appeals of 
orders, decisions or determinations made by the building offi
cial relative to the application and interpretation of this code, 
there shall be and is hereby created a board of appeals. The 
board of appeals shall be appointed by the applicable govern
ing authority and shall hold office at its pleasure. The board 
shall adopt rules of procedure for conducting its business. 

[A] 113.2 Limitations on authority. An application for 
appeal shall be based on a claim that the true intent of this 
code or the rules legally adopted thereunder have been incor
rectly interpreted, the provisions of this code do not fully 
apply or an equally good or better form of construction is pro
posed. The board shall not have authority to waive require
ments of this code. 

[A] 113.3 Qualifications. The board of appeals shall consist 
of members who are qualified by experience and training to 
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pass on matters pertaining to building construction and are 
not employees of the jurisdiction. 

SECTION 114 
VIOLATIONS 

[A] 114.1 Unlawful acts. It shall be unlawful for any person, 
firm or corporation to erect, construct, alter, extend, repair, 
move, remove, demolish or occupy any building, structure or 
equipment regulated by this code, or cause same to be done, 
in conflict with or in violation of any of the provisions of this 
code. 

[A] 114.2 Notice of violation. The building official is autho
rized to serve a notice of violation or order on the person 
responsible for the erection, construction, alteration, exten
sion, repair, moving, removal, demolition or occupancy of a 
building or structure in violation of the provisions of this 
code, or in violation of a permit or certificate issued under the 
provisions of this code. Such order shall direct the discontinu
ance of the illegal action or condition and the abatement of 
the violation. 

[A] 114.3 Prosecution of violation. If the notice of violation 
is not complied with promptly, the building official is autho
rized to request the legal counsel of the jurisdiction to insti
tute the appropriate proceeding at law or in equity to restrain, 
correct or abate such violation, or to require the removal or 
termination of the unlawful occupancy of the building or 
structure in violation of the provisions of this code or of the 
order or direction made pursuant thereto. 

[A] 114.4 Violation penalties. Any person who violates a 
provision of this code or fails to comply with any of the 
requirements thereof or who erects, constructs, alters or 
repairs a building or structure in violation of the approved 
construction documents or directive of the building official, 
or of a permit or certificate issued under the provisions of this 
code, shall be subject to penalties as prescribed by law. 

SECTION 115 
STOP WORK ORDER 

[A] 115.1 Authority. Where the building official finds any 
work regulated by this code being performed in a manner 
either contrary to the provisions of this code or dangerous or 
unsafe, the building official is authorized to issue a stop work 
order. 

[A] 115.2 Issuance. The stop work order shall be in writing 
and shall be given to the owner of the property involved, the 

I owner's authorized agent or the person performing the work. 
Upon issuance of a stop work order, the cited work shall 
immediately cease. The stop work order shall state the reason 
for the order and the conditions under which the cited work 
will be permitted to resume. 

[A] 115.3 Unlawful continuance. Any person who shall con
tinue any work after having been served with a stop work 
order, except such work as that person is directed to perform 
to remove a violation or unsafe condition, shall be subject to 
penalties as prescribed by law. 

10 

SECTION 116 
UNSAFE STRUCTURES AND EQUIPMENT 

[A] 116.1 Conditions. Structures or existing equipment that 
are or hereafter become unsafe, insanitary or deficient 
because of inadequate means of egress facilities, inadequate 
light and ventilation, or that constitute a fire hazard, or are 
otherwise dangerous to human life or the public welfare, or 
that involve illegal or improper occupancy or inadequate 
maintenance, shall be deemed an unsafe condition. Unsafe 
structures shall be taken down and removed or made safe, as 
the building official deems necessary and as provided for in 
this section. A vacant structure that is not secured against 
entry shall be deemed unsafe. 

[A] 116.2 Record. The building official shall cause a report 
to be filed on an unsafe condition. The report shall state the 
occupancy of the structure and the nature of the unsafe condi
tion. 

[A] 116.3 Notice. If an unsafe condition is found, the build
ing official shall serve on the owner, agent or person in con
trol of the structure, a written notice that describes the 
condition deemed unsafe and specifies the required repairs or 
improvements to be made to abate the unsafe condition, or 
that requires the unsafe structure to be demolished within a 
stipulated time. Such notice shall require the person thus noti
fied to declare immediately to the building official acceptance 
or rejection of the terms of the order. 

[A] 116.4 Method of service. Such notice shall be deemed 
properly served if a copy thereof is (a) delivered to the owner 
personally; (b) sent by certified or registered mail addressed 
to the owner at the last known address with the return receipt 
requested; or (c) delivered in any other manner as prescribed 
by local law. If the certified or registered letter is returned 
showing that the letter was not delivered, a copy thereof shall 
be posted in a conspicuous place in or about the structure 
affected by such notice. Service of such notice in the forego
ing manner upon the owner's agent or upon the person 
responsible for the structure shall constitute service of notice 
upon the owner. 

[A] 116.5 Restoration. Where the structure or equipment 
determined to be unsafe by the building official is restored to 
a safe condition, to the extent that repairs, alterations or addi
tions are made or a change of occupancy occurs during the 
restoration of the structure, such repairs, alterations, addi
tions and change of occupancy shall comply with the require
ments of Section 105 .2.2 and the International Existing 
Building Code. 
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CHAPTER2 

DEFINITIONS 

User note: Code change proposals to sections preceded by the designation [A], [BS] or [F] will be considered by one of the 
code development committees meeting during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 201 
GENERAL 

201.1 Scope. Unless otherwise expressly stated, the follow
ing words and terms shall, for the purposes of this code, have 
the meanings shown in this chapter. 

201.2 Interchangeability. Words used in the present tense 
include the future; words stated in the masculine gender 
include the feminine and neuter; the singular number includes 
the plural and the plural, the singular. 

201.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the International 
Energy Conservation Code, International Fuel Gas Code, 
International Fire Code, International Mechanical Code or 
International Plumbing Code, such terms shall have the 
meanings ascribed to them as in those codes. 

201.4 Terms not defined. Where terms are not defined 
through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context 
implies. 

SECTION202 
DEFINITIONS 

1

24-HOUR BASIS. The actual time that a person is an occu
pant within a facility for the purpose of receiving care. It shall 
not include a facility that is open for 24 hours and is capable 
of providing care to someone visiting the facility during any 
segment of the 24 hours. 

[BS] AAC MASONRY. Masonry made of autoclaved aer
ated concrete (AAC) units, manufactured without internal 
reinforcement and bonded together using thin- or thick-bed 
mortar. 

ACCESSIBLE. A site, building, facility or portion thereof 
that complies with Chapter 11. 

ACCESSIBLE MEANS OF EGRESS. A continuous and 
unobstructed way of egress travel from any accessible point 
in a building or facility to a public way. 

ACCESSIBLE ROUTE. A continuous, unobstructed path 
that complies with Chapter 11. 

ACCESSIBLE UNIT. A dwelling unit or sleeping unit that 
complies with this code and the provisions for Accessible 
units in ICC Al17.l. 

ACCREDITATION BODY. An approved, third-party orga
nization that is independent of the grading and inspection 
agencies, and the lumber mills, and that initially accredits and 
subsequently monitors, on a continuing basis, the compe-
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tency and performance of a grading or inspection agency 
related to carrying out specific tasks. 

[A] ADDITION. An extension or increase in floor area or 
height of a building or structure. 

[BS] ADHERED MASONRY VENEER. Veneer secured 
and supported through the adhesion of an approved bonding 
material applied to an approved backing. 

[BS] ADOBE CONSTRUCTION. Construction in which 
the exterior load-bearing and nonload-bearing walls and par
titions are of unfired clay masonry units, and floors, roofs and 
interior framing are wholly or partly of wood or other 
approved materials. 

Adobe, stabilized. Unfired clay masonry units to which 
admixtures, such as emulsified asphalt, are added during 
the manufacturing process to limit the units' water absorp
tion so as to increase their durability. 

Adobe, unstabilized. Unfired clay masonry units that do 
not meet the definition of "Adobe, stabilized." 

[F] AEROSOL. A product that is dispensed from an aerosol 
container by a propellant. Aerosol products shall be classified 
by means of the calculation of their chemical heats of com
bustion and shall be designated Level 1, Level 2 or Level 3. 

Level 1 aerosol products. Those with a total chemical 
heat of combustion that is less than or equal to 8,600 Brit
ish thermal units per pound (Btu/lb) (20 kJ/g). 

Level 2 aerosol products. Those with a total chemical 
heat of combustion that is greater than 8,600 Btu/lb (20 kJ/ 
g), but less than or equal to 13,000 Btu/lb (30 kJ/g). 

Level 3 aerosol products. Those with a total chemical 
heat of combustion that is greater than '13,000 Btu/lb (30 
kJ/g). 

[F] AEROSOL CONTAINER. A metal can or a glass or 
plastic bottle designed to dispense an aerosol. 

[BS] AGGREGATE. In roofing, crushed stone, crushed slag 
or water-worn gravel used for surfacing for roof coverings. 

AGRICULTURAL BUILDING. A structure designed and 
constructed to house farm implements, hay, grain, poultry, 
livestock or other horticultural products. This structure shall 
not be a place of human habitation or a place of employment 
where agricultural products are processed, treated or pack
aged, nor shall it be a place used by the public. 

AIR-IMPERMEABLE INSULATION. An insulation hav-1 
ing an air permeance equal to or less than 0.021/s x m.2 at 75 
pa pressure differential tested in accordance with ASTM E 
2178 or ASTM E 283. . 
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AIR-INFLATED STRUCTURE. A structure that uses air
pressurized membrane beams, arches or other elements to 
enclose space. Occupants of such a structure do not occupy 
the pressurized area used to support the structure. 

AIR-SUPPORTED STRUCTURE. A structure wherein the 
shape of the structure is attained by air pressure and occu
pants of the structure are within the elevated pressure area. 
Air-supported structures are of two basic types: 

Double skin. Similar to a single skin, but with an attached 
liner that is separated from the outer skin and provides an 
airspace which serves for insulation, acoustic, aesthetic or 
similar purposes. 

Single skin. Where there is only the single outer skin and 
the air pressure is directly against that skin. 

AISLE. An unenclosed exit access component that defines 
and provides a path of egress travel. 

AISLE ACCESSWAY. That portion of an exit access that 
leads to an aisle. 

[F] ALARM NOTIFICATION APPLIANCE. Afire alarm 
system component such as a bell, horn, speaker, light or text 
display that provides audible, tactile or visible outputs, or any 
combination thereof. 

[F] ALARM SIGNAL. A signal indicating an emergency 
requiring immediate action, such as a signal indicative of fire. 

[F] ALARM VERIFICATION FEATURE. A feature of 
automatic fire detection and alarm systems to reduce 
unwanted alarms wherein smoke detectors report alarm con
ditions for a minimum period of time, or confirm alarm con
ditions within a given time period, after being automatically 
reset, in order to be accepted as a valid alarm-initiation sig
nal. 

ALLOWABLE STRESS DESIGN. A method of propor
tioning structural members, such that elastically computed 
stresses produced in the members by nominal loads do not 
exceed specified allowable stresses (also called "working 
stress design"). 

[A] ALTERATION. Any construction or renovation to an 
existing structure other than repair or addition. 

ALTERNATING TREAD DEVICE. A device that has a 
series of steps between 50 and 70 degrees (0.87 and 1.22 rad) 
from horizontal, usually attached to a center support rail in an 
alternating manner so that the user does not have both feet on 
the same level at the same time. 

AMBULATORY CARE FACILITY. Buildings or portions 
thereof used to provide medical, surgical, psychiatric, nursing 
or similar care on a less than 24-hour basis to individuals who 
are rendered incapable of self-preservation by the services 
provided. 

ANCHOR BUILDING. An exterior perimeter building of a 
group other than H having direct access to a covered or open 
mall building but having required means of egress indepen
dent of the mall. 

[BS] ANCHORED MASONRY VENEER. Veneer secured 
with approved mechanical fasteners to an approved backing. 
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ANNULAR SPACE. The opening around the penetrating 
item. 

[F] ANNUNCIATOR. A unit containing one or more indica
tor lamps, alphanumeric displays or other equivalent means 
in which each indication provides status information about a 
circuit, condition or location. 

[A] APPROVED. Acceptable to the building official. I 
[A] APPROVED AGENCY. An established and recognized 
agency that is regularly engaged in conducting tests or fur
nishing inspection services, where such agency has been 
approved by the building official. 

[BS] APPROVED FABRICATOR. An established and 
qualified person, firm or corporation approved by the build
ing official pursuant to Chapter 17 of this code. 

[A] APPROVED SOURCE. An independent person, firm or 
corporation, approved by the building official, who is compe
tent and experienced in the application of engineering princi
ples to materials, methods or systems analyses. 

[BS] AREA (for masonry). 

Gross cross-sectional. The area delineated by the out-to
out specified dimensions of masonry in the plane under 
consideration. 

Net cross-sectional. The area of masonry units, grout and 
mortar crossed by the plane under consideration based on 
out-to-out specified dimensions. 

AREA, BUILDING. The area included within surrounding 
exterior walls (or exterior walls and fire walls) exclusive of 
vent shafts and courts. Areas of the building not provided 
with surrounding walls shall be included in the building area 
if such areas are included within the horizontal projection of 
the roof or floor above. 

AREA OF REFUGE. An area where persons unable to use 
stairways can remain temporarily to await instructions or 
assistance during emergency evacuation. 

AREA OF SPORT ACTIVITY. That portion of an indoor I 
or outdoor space where the play or practice of a sport occurs. 

AREA WAY. A subsurface space adjacent to a building open 
at the top or protected at the top by a grating or guard. 

ASSEMBLY SEATING, MULTILEVEL. See "Multilevel 
assembly seating." 

ATRIUM. An opening connecting two or more stories other 
than enclosed stairways, elevators, hoistways, escalators, 
plumbing, electrical, air-conditioning or other equipment, 
which is closed at the top and not defined as a mall. Stories, 
as used in this definition, do not include balconies within 
assembly groups or mezzanines that comply with Section 
505. 

ATTIC. The space between the ceiling beams of the top story 
and the roof rafters. 

[F] AUDIBLE ALARM NOTIFICATION APPLIANCE. 
A notification appliance that alerts by the sense of hearing. 

AUTOCLAVED AERATED CONCRETE (AAC). Low 
density cementitious product of calcium silicate hydrates, 
whose material specifications are defined in ASTM C 1386. 
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[F] AUTOMATIC. As applied to fire protection devices, a 
device or system providing an emergency function without 
the necessity for human intervention and activated as a result 
of a predetermined temperature rise, rate of temperature rise 
or combustion products. 

[F] AUTOMATIC FIRE-EXTINGUISIDNG SYSTEM. 
An approved system of devices and equipment which auto
matically detects a fire and discharges an approved fire-extin
guishing agent onto or in the area of a fire. 

[F] AUTOMATIC SMOKE DETECTION SYSTEM. A 
fire alarm system that has initiation devices that utilize smoke 
detectors for protection of an area such as a room or space 
with detectors to provide early warning of fire. 

[F] AUTOMATIC SPRINKLER SYSTEM. An automatic 
sprinkler system, for fire protection purposes, is an integrated 
system of underground and overhead piping designed in 
accordance with fire protection engineering standards. The 
system includes a suitable water supply. The portion of the 
system above the ground is a network of specially sized or 
hydraulically designed piping installed in a structure or area, 
generally overhead, and to which automatic sprinklers are 
connected in a systematic pattern. The system is usually acti
vated by heat from a fire and discharges water over the fire 
area. 

[F] A VERA GE AMBIENT SOUND LEVEL. The root 
mean square, A-weighted sound pressure level measured over 
a 24-hour period, or the time any person is present, whichever 
time period is less. 

AWNING. An architectural projection that provides weather 
protection, identity or decoration and is partially or wholly 
supported by the building to which it is attached. An awning 
is comprised of a lightweight frame structure over which a 
covering is attached. 

BACKING. The wall or surface to which the veneer is 
secured. 

BALANCED DOOR. A door equipped with double-pivoted 
hardware so designed as to cause a semicounterbalanced 
swing action when opening. 

[F] BALED COTTON. A natural seed fiber wrapped in and 
secured with industry accepted materials, usually consisting 
of burlap, woven polypropylene, polyethylene or cotton or 
sheet polyethylene, and secured with steel, synthetic or wire 
bands or wire; also includes !inters (lint removed from the 
cottonseed) and motes (residual materials from the ginning 
process). 

[F] BALED COTTON, DENSELY PACKED. Cotton 
made into banded bales with a packing density of not less 
than 22 pounds per cubic foot (360 kg/m3

), and dimensions 
complying with the following: a length of 55 inches (1397 
mm), a width of 21 inches (533.4 mm) and a height of 27 .6 to 
35.4 inches (701 to 899 mm). 

[BS] BALLAST. In roofing, ballast comes in the form of 
large stones or paver systems or light-weight interlocking 
paver systems and is used to provide uplift resistance for 
roofing systems that are not adhered or mechanically attached 
to the roof deck. 
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[F] BARRICADE. A structure that consists of a combination 
of walls, floor and roof, which is designed to withstand the 
rapid release of energy in an explosion and which is fully 
confined, partially vented or fully vented; or other effective 
method of shielding from explosive materials by a natural or 
artificial barrier. 

Artificial barricade. An artificial mound or revetment a 
minimum thickness of 3 feet (914 mm). 

Natural barricade. Natural features of the ground, such 
as hills, or timber of sufficient density that the surrounding 
exposures that require protection cannot be seen from the 
magazine or building containing explosives when the trees 
are bare of leaves. 

[BS] BASE FLOOD. The flood having a 1-percent chance of 
being equaled or exceeded in any given year. 

[BS] BASE FLOOD ELEVATION. The elevation of the 
base flood, including wave height, relative to the National 
Geodetic Vertical Datum (NGVD), North American Vertical 
Datum (NA VD) or other datum specified on the Flood Insur
ance Rate Map (FIRM). 

[BS] BASEMENT (for flood loads). The portion of a build
ing having its floor subgrade (below ground level) on all 
sides. This definition of "Basement" is limited in application 
to the provisions of Section 1612. 

BASEMENT. A story that is not a story above grade plane 
(see "Story above grade plane"). This definition of "Base
ment" does not apply to the provisions of Section 1612 for 
flood loads. 

BEARING WALL STRUCTURE. A building or other 
structure in which vertical loads from floors and roofs are pri
marily supported by walls. 

[BS] BED JOINT. The horizontal layer of mortar on which a 
masonry unit is laid. 

BLEACHERS. Tiered seating supported on a dedicated 
structural system and two or more rows high and is not a 
building element (see "Grandstan<i'). 

BOARDING HOUSE. A building arranged or used for lodg
ing for compensation, with or without meals, and not occu
pied as a single-family unit. 

[F] BOILING POINT. The temperature at which the vapor 
pressure of a liquid equals the atmospheric pressure of 14.7 
pounds per square inch (psia) (101 kPa) or 760 mm of mer
cury. Where an accurate boiling point is unavailable for the 
material in question, or for mixtures which do not have a con
stant boiling point, for the purposes of this classification, the 
20-percent evaporated point of a distillation performed in 
accordance with ASTM D 86 shall be used as the boiling 
point of the liquid. 

[BS] BRACED WALL LINE. A straight line through the 
building plan that represents the location of the lateral resis
tance provided by the wall bracing. 

[BS] BRACED WALL PANEL. A full-height section of 
wall constructed to resist in-plane shear loads through inter
action of framing members, sheathing material and anchors. 
The panel's length meets the requirements of its particular 
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I 
bracing method and contributes toward the total amount of 
bracing required along its braced wall line. 

BREAKOUT. For revolving doors, a process whereby wings 
or door panels can be pushed open manually for means of 
egress travel. 

[BS] BRICK. 

Calcium silicate (sand lime brick). A pressed and subse
quently autoclaved unit. that consists of sand and lime, 
with or without the inclusion of other materials. 

Clay or shale. A solid or hollow masonry unit of clay or 
shale, usually formed into a rectangular prism, then burned 
or fired in a kiln; brick is a ceramic product. 

Concrete. A concrete masonry unit made from Portland 
cement, water, and suitable aggregates, with or without the 
inclusion of other materials. 

[A] BUILDING. Any structure used or intended for support
ing or sheltering any use or occupancy. 

BUILDING AREA. See "Area, building." 

BUILDING ELEMENT. A fundamental component of 
building· construction, listed in Table 601, which may or may 
not be of fire-resistance-rated construction and is constructed 
of materials based on the building type of construction. 

BUILDING HEIGHT. See "Height, building." 

I 
BUILDING-INTEGRATED PHOTOVOLTAIC (BIPV) 
PRODUCT. A building product that incorporates photovol
taic modules and functions as a component of the building 
envelope. 

BUILDING LINE. The line established by law, beyond 
which a building shall not extend, except as specifically pro
vided by law. 

[A] BUILDING OFFICIAL. The officer or other designated 
authority charged with the administration and enforcement of 
this code, or a duly authorized representative. 

[BS] BUILT-UP ROOF COVERING. Two or more layers 
of felt cemented together and surfaced with a cap sheet, min
eral aggregate, smooth coating or similar surfacing material. 

CABLE-RESTRAINED, AIR-SUPPORTED STRUC
TURE. A structure in which the uplift is resisted by cables or 
webbings which are anchored to either foundations or dead 
men. Reinforcing cable or webbing is. attached by various 
methods to the membrane or is an integral part of the mem
brane. This is not a cable-supported structure. 

CANOPY. A permanent structure or architectural projection 
of rigid construction over which a covering is attached that 
provides weather protection, identity or decoration. A can
opy is permitted to be structurally independent or supported 
by attachment to a building on one or more sides. 

[F] CARBON DIOXIDE EXTINGUISHING SYSTEMS. 
A system supplying carbon dioxide (C02) from a pressurized 
vessel through fixed pipes and nozzles. The system includes a 
manual- or automatic-actuating mechanism. 

I CARE SUITE. In Group 1-2 occupancies, a group of treat
ment rooms, care recipient sleeping rooms and the support 
rooms or spaces and circulation space within the suite where 
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staff are in attendance for supervision of all care recipients I 
within the suite, and the suite is in compliance with the 
requirements of Section 407.4.4. 

[BS] CAST STONE. A building stone manufactured from 
Portland cement concrete precast and used as a trim, veneer 
or facing on or in buildings or structures. 

[F] CEILING LIMIT. The maximum concentration of an 
air-borne contaminant to which one may be exposed. The 
ceiling limits utilized are those published in DOL 29 CFR 
Part 1910.1000. The ceiling Recommended Exposure Limit 
(REL-C) concentrations published by the U.S. National Insti
tute for Occupational Safety and Health (NIOSH), Threshold 
Limit Value-Ceiling (TLV-C) concentrations published by 
the American Conference of Governmental Industrial 
Hygienists (ACGIH), Ceiling Workplace Environmental 
Exposure Level (WEEL-Ceiling) Guides published by the 
American Industrial Hygiene Association (A.IHA), and other 
approved, consistent measures are allowed as surrogates for 
hazardous substances not listed in DOL 29 CFR Part 
1910.1000. 

CEILING RADIATION DAMPER. A listed device 
installed in a ceiling membrane of a fire-resistance-rated 
floor/ceiling or roof/ceiling assembly to limit automatically 
the radiative heat transfer through an air inlet/outlet opening. 
Ceiling radiation dampers include air terminal units, ceiling 
dampers and ceiling air diffusers. 

CELL (Group I-3 occupancy). A room within a housing 
unit in a detention or correctional facility used to confine 
inmates or prisoners. 

[BS] CELL (masonry). A void space having a gross cross
sectional area greater than 11

/ 2 square inches (967 mm2
). 

CELL TIER. Levels of cells vertically stacked above one 
another within a housing unit. 

[BS] CEMENT PLASTER. A mixture of Portland or 
blended cement, Portland cement or blended cement and 
hydrated lime, masonry cement or plastic cement and aggre
gate and other approved materials as specified in this code. 

CERAMIC FIBER.BLANKET. A high-temperature min-1 
eral wool insulation material made of alumina-silica ceramic 
or calcium magnesium silicate soluble fibers and weighing 4 
to 10 pounds per cubic foot (pct) (64 to 160 kg/m3

). 

CERTIFICATE OF COMPLIANCE. A certificate stating 
that materials and products meet specified standards or that 
work was done in compliance with approved construction 
documents. 

[A] CHANGE OF OCCUPANCY. A change in the purpose 
or level of activity within a building that involves a change in 
application of the requirements of this code. 

[M] CHIMNEY. A primarily vertical structure containing 
one or more flues, for the purpose of carrying gaseous prod
ucts of combustion and air from a fuel-burning appliance to 
the outdoor atmosphere. 

Factory-built chimney. A listed and labeled chimney 
composed of factory-made components, assembled in the 
field in accordance with manufacturer's instructions and 
the conditions of the listing. 
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Masonry chimney. A field-constructed chimney com
posed of solid masonry units, bricks, stones, or concrete. 

Metal chimney. A field-constructed chimney of metal. 

[M] CIDMNEY TYPES. 

High-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
high-heat appliances producing combustion gases in 
excess of 2000°F (1093°C) measured at the appliance flue 
outlet (see Section 2113.11.3). 

Low-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
low-heat appliances producing combustion gases not in 
excess of 1000°F (538°C) under normal operating condi
tions, but capable of producing combustion gases of 
1400°F (760°C) during intermittent forces firing for peri
ods up to 1 hour. Temperatures shall be measured at the 
appliance flue outlet. 

Masonry type. A field-constructed chimney of solid 
masonry units or stones. 

Medium-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
medium-heat appliances producing combustion gases not 
exceeding 2000°F (1093°C) measured at the appliance 
flue outlet (see Section 2113.11.2). 

CIRCULATION PATH. An exterior or interior way of pas
sage from one place to another for pedestrians. 

[F] CLEAN AGENT. Electrically nonconducting, volatile or 
gaseous fire extinguishant that does not leave a residue upon 
vaporation . 

[E] CLIMATE ZONE. A geographical region that has been 
assigned climatic criteria as specified in Chapters 3CE and 
3RE of the International Energy Conservation Code. 

CLINIC, OUTPATIENT. Buildings or portions thereof 
used to provide medical care on less than a 24-hour basis to 
persons who are not rendered incapable of self-preservation 
by the services provided. 

[F] CLOSED SYSTEM. The use of a solid or liquid hazard
ous material involving a closed vessel or system that remains 
closed during normal operations where vapors emitted by the 
product are not liberated outside of the vessel or system and 
the product is not exposed to the atmosphere during normal 
operations; and all uses of compressed gases. Examples of 
closed systems for solids and liquids include product con
veyed through a piping system into a closed vessel, system or 
piece of equipment. 

[BS] COASTAL A ZONE. Area within a specialf/.ood haz
ard area, landward of a V zone or landward of an open coast 
without mapped coastal high hazard areas. In a coastal A 
zone, the principal source of flooding must be astronomical 
tides, storm surges, seiches or tsunamis, not riverine flooding. 
During the base flood conditions, the potential for breaking 
wave height shall be greater than or equal to 11

/ 2 feet (457 
mm). The inland limit of the coastal A zone is (a) the Limit of 
Moderate Wave Action if delineated on a FIRM, or (b) desig
nated by the authority having jurisdiction. 
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[BS] COASTAL IDGH HAZARD AREA. Area within the 
special flood hazard area extending from offshore to the 
inland limit of a primary dune along an open coast and any 
other area that is subject to high-velocity wave action from 
storms or seismic sources, and shown on a Flood Insurance 
Rate Map (FIRM) or other flood hazard map as velocity Zone 
V, VO, VE or Vl-30. 

[BS] COLLAR JOINT. Vertical longitudinal space between 
wythes of masonry or between masonry wythe and backup 
construction that is permitted to be filled with mortar or 
grout. 

[BS] COLLECTOR. A horizontal diaphragm element paral
lel and in line with the applied force that collects and trans
fers diaphragm shear forces to the vertical elements of the 
lateral force-resisting system or distributes forces within the 
diaphragm, or both. 

COMBINATION FIRE/SMOKE DAMPER. A listed 
device installed in ducts and air transfer openings designed to 
close automatically upon the detection of heat and resist the 
passage of flame and smoke. The device is installed to oper
ate automatically, controlled by a smoke detection system, 
and where required, is capable of being positioned from a fire 
command center 

[F] COMBUSTIBLE DUST. Finely divided solid material 
that is 420 microns or less in diameter and which, when dis
persed in air in the proper proportions, could be ignited by a 
flame, spark or other source of ignition. Combustible dust 
will pass through a U.S. No. 40 standard sieve. 

[F] COMBUSTIBLE FIBERS. Readily ignitable and free
burning materials in a fibrous or shredded form, such as 
cocoa fiber, cloth, cotton, excelsior, hay, hemp, henequen, 
istle, jute, kapok, oakum, rags, sisal, Spanish moss, straw, 
tow, wastepaper, certain synthetic fibers or other like materi
als. This definition does not include densely packed baled 
cotton. 

[F] COMBUSTIBLE LIQUID. A liquid having a closed 
cup flash point at or above 100°F (38°C). Combustible liq
uids shall be subdivided as follows: 

Class II. Liquids having a closed cup flash point at or 
above 100°F (38°C) and below 140°F (60°C). 

Class IIlA. Liquids having a closed cup flash point at or 
above 140°F (60°C) and below 200°F (93°C). 

Class IIIB. Liquids having a closed cup flash point at or 
above 200°F (93°C). 

The category of combustible liquids does not include com
pressed gases or cryogenic fluids. 

COMMERCIAL MOTOR VEIDCLE. A motor vehicle 
used to transport passengers or property where the motor 
vehicle: 

1. Has a gross vehicle weight rating of 10,000 pounds 
(4540 kg) or more; or 

2. Is designed to transport 16 or more passengers, includ
ing the driver. 

COMMON PATH OF EGRESS TRAVEL. That portion of I 
the exit access travel distance measured from the most remote 
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I point within a story to that point where the occupants have 
separate access to two exits or exit access doorways. 

COMMON USE. Interior or exterior circulation paths, 
rooms, spaces or elements that are not for public use and are 
made available for the shared use of two or more people. 

[F] COMPRESSED GAS. A material, or mixture of materi
als, that: 

1. Is a gas at 68°F (20°C) or less at 14.7 pounds per square 
inch atmosphere (psia) (101 kPa) of pressure; and 

2. Has a boiling point of 68°F (20°C) or less at 14.7 psia 
(101 kPa) which is either liquefied, nonliquefied or in 
solution, except those gases which have no other 
health- or physical-hazard properties are not considered 
to be compressed until the pressure in the packaging 
exceeds 41 psia (282 kPa) at 68°F (20°C). 

The states of a compressed gas are categorized as follows: 

1. Nonliquefied compressed gases are gases, other than 
those in solution, which are in a packaging under the 
charged pressure and are entirely gaseous at a tempera
ture of 68°F (20°C). 

2. Liquefied compressed gases are gases that, in a packag
ing under the charged pressure, are partially liquid at a 
temperature of 68°F (20°C). 

3. Compressed gases in solution are nonliquefied gases 
that are dissolved in a solvent. 

4. Compressed gas mixtures consist of a mixture of two or 
more compressed gases contained in a packaging, the 
hazard properties of which are represented by the prop
erties of the mixture as a whole. 

[BS] CONCRETE. 
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Carbonate aggregate. Concrete made with aggregates 
consisting mainly of calcium or magnesium carbonate, 
such as limestone or dolomite, and containing 40 percent 
or less quartz, chert or flint. 

Cellular. A lightweight insulating concrete made by mix
ing a preformed foam with Portland cement slurry and 
having a dry unit weight of approximately 30 pcf ( 480 kg/ 
m3). 

Lightweight aggregate. Concrete made with aggregates 
of expanded clay, shale, slag or slate or sintered fly ash or 
any natural lightweight aggregate meeting ASTM C 330 
and possessing equivalent fire-resistance properties and 
weighing 85 to 115 pcf (1360 to 1840 kg/m3

). 

Perlite. A lightweight insulating concrete having a dry 
unit weight of approximately 30 pcf (480 kg/m3

) made 
with perlite concrete aggregate. Perlite aggregate is pro
duced from a volcanic rock which, when heated, expands 
to form a glass-like material of cellular structure. 

Sand-lightweight. Concrete made with a combination of 
expanded clay, shale, slag, slate, sintered fly ash, or any 
natural lightweight aggregate meeting ASTM C 330 and 
possessing equivalent fire-resistance properties and natu
ral sand. Its unit weight is generally between 105 and 120 
pcf (1680 and 1920 kg/m3

). 

Siliceous aggregate. Concrete made with normal-weight 
aggregates consisting mainly of silica or compounds other 
than calcium or magnesium carbonate, which contains 
more than 40-percent quartz, chert or flint. 

Vermiculite. A light weight insulating concrete made 
with vermiculite concrete aggregate which is laminated 
micaceous material produced by expanding the ore at high 
temperatures. When added to a Portland cement slurry the 
resulting concrete has a dry unit weight of approximately 
30 pcf (480 kg/m3

). 

CONGREGATE LIVING FACILITIES. A building or 
part thereof that contains sleeping units where residents share 
bathroom or kitchen facilities, or both. 

[F] CONSTANTLY ATTENDED LOCATION. A desig
nated location at a facility staffed by trained personnel on a 
continuous basis where alarm or supervisory signals are mon
itored and facilities are provided for notification of the fire 
department or other emergency services. 

[A] CONSTRUCTION DOCUMENTS. Written, graphic 
and pictorial documents prepared or assembled for describing 
the design, location and physical characteristics of the ele
ments of a project necessary for obtaining a building permit. 

CONSTRUCTION TYPES. See Section 602. 

Type I. See Section 602.2. 

Type II. See Section 602.2. 

Type III. See Section 602.3. 

Type IV. See Section 602.4. 

Type V. See Section 602.5. 

[F] CONTINUOUS GAS DETECTION SYSTEM. A gas 
detection system where the analytical instrument is main
tained in continuous operation and sampling is performed 
without interruption. Analysis is allowed to be performed on 
a cyclical basis at intervals not to exceed 30 minutes. 

[F] CONTROL AREA. Spaces within a building where 
quantities of hazardous materials not exceeding the maxi
mum allowable quantities per control area are stored, dis
pensed, used or handled. See the definition of "Outdoor 
control area" in the International Fire Code. 

CONTROLLED LOW-STRENGTH MATERIAL. A self
compacted, cementitious material used primarily as a backfill 
in place of compacted fill. 

CONVENTIONAL LIGHT-FRAME CONSTRUC
TION. A type of construction whose primary structural ele
ments are formed by a system of repetitive wood-framing 
members. See Section 2308 for conventional light-frame con
struction provisions. 

CORNICE. A projecting horizontal molded element located 
at or near the top of an architectural feature. 

CORRIDOR. An enclosed exit access component that 
defines and provides a path of egress travel. 

CORRIDOR, OPEN-ENDED. See "Open-ended corridor." 

CORRIDOR DAMPER. A listed device intended for use I 
where air ducts penetrate or terminate at horizontal openings 
in the ceilings of fire-resistance-rated corridors, where the 
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I corridor ceiling is permitted to be constructed as required for 
the corridor walls. 

[BS] CORROSION RESISTANCE. The ability of a mate
rial to withstand deterioration of its surface or its properties 
when exposed to its environment. 

[F] CORROSIVE. A chemical that causes visible destruc
tion of or irreversible alterations in, living tissue by chemical 
action 'at the point of contact. A chemical shall be consider~d 
corrosive if, when tested on the intact skin of albino rabbits 
by the method described in DOTn 49 CFR, Part 173.137, 
such chemical destroys or changes irreversibly the structure 
of the tissue at the point of contact following an exposure 
period of 4 hours. This term does not refer to action on inani
mate surfaces. 

COURT. An open, uncovered space, unobstructed to the sky, 
bounded on three or more sides by exterior building walls or 
other enclosing devices. 

COVERED MALL BUILDING. A single building enclos
ing a number of tenants and occupants, such as retail stores, 
drinking and dining establishments, entertainment and 
amusement facilities, passenger transportation terminals, 
offices and other similar uses wherein two or more tenants 
have a main entrance into one or more malls. Anchor build
ings shall not be considered as a part of the covered mall 
building. The term "covered mall building" shall include 
open mall buildings as defined below. 

Mall. A roofed or covered common pedestrian area within 
a covered mall building that serves as access for two or 
more tenants and not to exceed three levels that are open 
to each other. The term "mall" shall include open malls as 
defined below. 

Open mall. An unroofed common pedestrian w~y serv~ng 
a number of tenants not exceeding three levels. Circulation 
at levels above grade shall be permitted to include open 
exterior balconies leading to exits discharging at grade. 

Open mall building. Several structures housing a number 
of tenants, such as retail stores, drinking and dining estab
lishments, entertainment and amusement facilities, offices, 
and other similar uses, wherein two or more tenants have a 
main entrance into one or more open malls. Anchor build
ings are not considered as a part of the open mall building. 

[BS] CRIPPLE WALL. A framed stud wall extending from 
the top of the foundation to the underside of floor framing for 
the lowest occupied floor level. 

[F] CRITICAL CIRCUIT. A circuit that requires continu
ous operation to ensure safety of the structure and occupants. 

[BS] CROSS-LAMINATED TIMBER. A prefabricated 
engineered wood product consisting of not less than three 
layers of solid-sawn lumber or struc~ural composite lum~er 
where the adjacent layers are cross onented and bonded with 
structural adhesive to form a solid wood element. 

[F] CRYOGENIC FLUID. A liquid having a boiling point 
lower than -150°F (-101°C) at 14.7 pounds per square inch 
atmosphere (psia) (an absolute pressure of 101 kPa). 

I CUSTODIAL CARE. Assistance with day-to-day living 
tasks; such as assistance with cooking, taking medication, 
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bathing, using toilet facilities and other tasks of daily living. , 
Custodial care includes persons receiving care who have the 
ability to respond to emergency situations and evacuate at a 
slower rate and/or who have mental and psychiatric compli
cations. 

[BS] DALLE GLASS. A decorative composite glazing 
material made of individual pieces of glass that are embedded 
in a cast matrix of concrete or epoxy. 

DAMPER. See "Ceiling radiation damper," "Combination 
fire/smoke damper," "Corridor damper," "Fire damper" and 
"Smoke damper." 

[BS] DANGEROUS. Any building, structure or portion 
thereof that meets any of the conditions described below shall 
be deemed dangerous: 

1. The building or structure has collapsed, has partially 
collapsed, has moved off its foundation or lacks the 
necessary support of the ground. 

2. There exists a significant risk of collapse, detachment 
or dislodgment of any portion, member, appurtenance 
or ornamentation of the building or structure under ser
vice loads. 

[F] DAY BOX. A portable magazine designed to hold explo
sive materials constructed in accordance with the require
ments for a Type 3 magazine as defined and classified in 
Chapter 56 of the International Fire Code. 

[BS] DEAD LOAD. The weight of materials of construction 
incorporated into the building, including but not limited to 
walls, floors, roofs, ceilings, stairways, built-in partitions, 
finishes, cladding and other similarly incorporated architec
tural and structural items, and the weight of fixed service 
equipment, such as cranes, plumbing stacks and risers, elec
trical feeders, heating, ventilating and air-conditioning sys
tems and automatic sprinkler systems. 

[BS] DECORATIVE GLASS. A carved, leaded or Dalle 
glass or glazing material whose purpose is decorative or ~is
tic, not functional; whose coloring, texture or other design 
qualities or components cannot be removed without desti:oy
ing the glazing material and whose surface, or assembly mto 
which it is incorporated, is divided into segments. 

[F] DECORATIVE MATERIALS. All materials applied 
over the building interior finish for decorative, acoustical or 
other effect including, but not limited to, curtains, draperies, 
fabrics and streamers; and all other materials utilized for dec
orative effect including, but not limited to, bulletin boards, 
artwork, posters, photographs, batting, cloth, cotton, hay, 
stalks, straw, vines, leaves, trees, moss and sinrilar items, 
foam plastics and materials containing foam plastics. Decora
tive materials do not include wall coverings, ceiling cover
ings, floor coverings, ordinary window shades, interior finish 
and materials 0.025 inch (0.64 mm) or less in thickness 
applied directly to and adhering tightly to a substrate. 

[BS] DEEP FOUNDATION. A deep foundation is a founda
tion element that does not satisfy the definition of a shallow 
foundation. 

DEFEND IN PLACE. A method of emergency response that I 
engages building components and trained staff to provide 
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occupant safety during an emergency. Emergency response 
involves remaining in place, relocating within the building, or 
both, without evacuating the building. 

[A] DEFERRED SUBMITTAL. Those portions of the 
design that are not submitted at the time of the application 
and that are to be submitted to the building official within a 
specified period. 

[F] DEFLAGRATION. An exothermic reaction, such as the 
extremely rapid oxidation of a flammable dust or vapor in air, 
in which the reaction progresses through the unburned mate
rial at a rate less than the velocity of sound. A deflagration 
can have an explosive effect. 

[F] DELUGE SYSTEM. A sprinkler system employing 
open sprinklers attached to a piping system connected to a 
water supply through a valve that is opened by the operation 
of a detection system installed in the same areas as the sprin
klers. When this valve opens, water flows into the piping sys
tem and discharges from all sprinklers attached thereto. 

[BS] DESIGN DISPLACEMENT. See Section 1905.1.1. 

[BS] DESIGN EARTHQUAKE GROUND MOTION. The 
earthquake ground motion that buildings and structures are 
specifically proportioned to resist in Section 1613. 

[BS] DESIGN FLOOD. The flood associated with the 
greater of the following two areas: 

1. Area with a flood plain subject to a 1-percent or greater 
chance of flooding in any year. 

2. Area designated as a flood hazard area on a commu
nity's flood hazard map, or otherwise legally desig
nated. 

[BS] DESIGN FLOOD ELEV A TION. The elevation of the 
"design flood," including wave height, relative to the datum 
specified on the community's legally designated flood hazard 
map. fu areas designated as Zone AO, the design flood eleva
tion shall be the elevation of the highest existing grade of the 
building's perimeter plus the depth number (in feet) specified 
on the flood hazard map. fu areas designated as Zone AO 
where a depth number is not specified on the map, the depth 
number shall be taken as being equal to 2 feet (610 mm). 

[A] DESIGN PROFESSIONAL, REGISTERED. See 
"Registered design professional." 

[A] DESIGN PROFESSIONAL IN RESPONSIBLE 
CHARGE, REGISTERED. See "Registered design profes
sional in responsible charge." 

[BS] DESIGN STRENGTH. The product of the nominal 
strength and a resistance factor (or strength reduction factor). 

[BS] DESIGNATED SEISMIC SYSTEM. Those nonstruc
tural components that require design in accordance with 
Chapter 13 of ASCE 7 and for which the component impor
tance factor, /p, is greater than 1 in accordance with Section 
13.1.3 of ASCE 7. 

[F] DETACHED BUILDING. A separate single-story 
building, without a basement or crawl space, used for the 
storage or use of hazardous materials and located an 
approved distance from all structures. 
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[BS] DETAILED PLAIN CONCRETE STRUCTURAL 
WALL. See Section 1905.1.1 

DETECTABLE WARNING. A standardized surface fea
ture built in or applied to walking surfaces or other elements 
to warn visually impaired persons of hazards on a circulation 
path. 

[F] DETECTOR, HEAT. A fire detector that senses heat
either abnormally high temperature or rate of rise, or both. 

[F] DETONATION. An exothermic reaction characterized 
by the presence of a shock wave in the material which estab
lishes and maintains the reaction. The reaction zone pro
gresses through the material at a rate greater than the velocity 
of sound. The principal heating mechanism is one of shock 
compression. Detonations have an explosive effect. 

DETOXIFICATION FACILITIES. Facilities that provide 
treatment for substance abuse, serving care recipients who are 
incapable of self-preservation or who are harmful to them
selves or others. 

[BS] DIAPHRAGM. A horizontal or sloped system acting to I 
transmit lateral forces to vertical elements of the lateral force
resisting system. When the term "diaphragm" is used, it shall 
include horizontal bracing systems. 

Diaphragm, blocked. fu light-frame construction, a dia
phragm in which all sheathing edges not occurring on a 
framing member are supported on and fastened to block
ing. 

Diaphragm boundary. fu light-frame construction, a 
location where shear is transferred into or out of the dia
phragm sheathing. Transfer is either to a boundary ele- · 
mentor to another force-resisting element. 

Diaphragm chord. A diaphragm boundary element per
pendicular to the applied load that is assumed to take axial 
stresses due to the diaphragm moment. 

Diaphragm, unblocked. A diaphragm that has edge nail
ing at supporting members only. Blocking between sup
porting structural members at panel edges is not included. 
Diaphragm panels are field nailed to supporting members. 

DIMENSIONS (for Chapter 21). 

Nominal. The specified dimension plus an allowance for 
the joints with which the units are to be laid. Nominal 
dimensions are usually stated in whole numbers. Thick
ness is given first, followed by height and then length. 

Specified. Dimensions specified for the manufacture or I 
construction of a unit, joint or element. 

DIRECT ACCESS. A path of travel from a space to an 
immediately adjacent space through an opening in the com
mon wall between the two spaces. 

[F] DISPENSING. The pouring or transferring of any mate
rial from a container, tank or similar vessel, whereby vapors, 
dusts, fumes, mists or gases are liberated to the atmosphere. 

DOOR, BALANCED. See "Balanced door." 

DOOR, LOW-ENERGY POWER-OPERATED. See 
"Low-energy power-operated door." 

DOOR, POWER-ASSISTED. See "Power-assisted door." 
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DOOR, POWER-OPERATED. See "Power-operated 
door." 

DOORWAY, EXIT ACCESS. See "Exit access doorway." 

DORMITORY. A space in a building where group sleeping 
accommodations are provided in one room, or in a series of 
closely associated rooms, for persons not members of the 
same family group, under joint occupancy and single man
agement, as in college dormitories or fraternity houses. 

DRAFTSTOP. A material, device or construction installed 
to restrict the movement of air within open spaces of con
cealed areas of building components such as crawl spaces, 
floor/ceiling assemblies, roof/ceiling assemblies and attics. 

[BS] DRAG STRUT. See "Collector." 

[BS] DRILLED SHAFT. A cast-in-place deep foundation 
element constructed by drilling a hole (with or without per
manent casing) into soil or rock and filling it with fluid con
crete. 

Socketed drilled shaft. A drilled shaft with a permanent 
pipe or tube casing that extends down to bedrock· and an 
uncased socket drilled into the bedrock. 

[F] DRY-CHEMICAL EXTINGillSIDNG AGENT. A 
powder composed of small particles, usually of sodium bicar
bonate, potassium bicarbonate, urea-potassium-based bicar
bonate, potassium chloride or monoammonium phosphate, 
with added particulate material supplemented by special 
treatment to provide resistance to packing, resistance to mois
ture absorption (caking) and the proper flow capabilities. 

[BS] DRY FLOODPROOFING. A combination of design 
modifications that results in a building or structure, including 
the attendant utilities and equipment and sanitary facilities, 
being water tight with walls substantially impermeable to the 
passage. of water and with structural components having the 
capacity to resist loads as identified in ASCE 7. 

DWELLING. A building that contains one or two dwelling 
units used, intended or designed to be used, rented, leased, let 
or hired out to be occupied for living purposes. 

DWELLING UNIT. A single unit providing complete, inde
pendent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking 
and sanitation. 

DWELLING UNIT OR SLEEPING UNIT, MULTI
STORY. See "Multistory unit." 

EGRESS COURT. A court or yard which provides access to 
a public way for one or more exits. 

ELECTRICAL CIRCUIT PROTECTIVE SYSTEM. A 
specific construction of devices, materials, or coatings 
installed as a fire-resistive barrier system applied to electrical 
system components, such as cable trays, conduits and other 
raceways, open run cables and conductors, cables, and con
ductors. 

[F] ELEVATOR GROUP. A grouping of elevators in a 
building located adjacent or directly across from one another 
that responds to common hall call buttons. 
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[F] EMERGENCY ALARM SYSTEM. A system to pro
vide indication and warning of emergency situations involv
ing hazardous materials. 

[F] EMERGENCY CONTROL STATION. An approved 
location on the premises where signals from emergency 
equipment are received and which is staffed by trained per
sonnel. 

EMERGENCY ESCAPE AND RESCUE OPENING. An 
operable window, door or other similar device that provides 
for a means of escape and access for rescue in the event of an 
emergency. 

[F] EMERGENCY VOICE/ALARM COMMUNICA
TIONS. Dedicated manual or automatic facilities for origi
nating and distributing voice instructions, as well as alert and 
evacuation signals pertaining to a fire emergency, to the 
occupants of a building. 

[F] EMERGENCY POWER SYSTEM. A source of auto
matic electric power of a required capacity and duration to 
operate required life safety, fire alarm, detection and ventila
tion systems in the event of a failure of the primary power. 
Emergency power systems are required for electrical loads 
where interruption of the primary power could result in loss 
of human life or serious injuries. 

EMPLOYEE WORK AREA. All or any portion of a space 
used only by employees and only for work. Corridors, toilet 
rooms, kitchenettes and break rooms are not employee work 
areas. 

[BS] ENGINEERED WOOD RIM BOARD. A full-depth 
structural composite lumber, wood structural panel, structural 
glued laminated timber or prefabricated wood I-joist member 
designed to transfer horizontal (shear) and vertical (compres
sion) loads, provide attachment for diaphragm sheathing, sid
ing and exterior deck ledgers, and provide lateral support at 
the ends of floor or roof joists or rafters. 

ENTRANCE, PUBLIC. See "Public entrance." 

ENTRANCE, RESTRICTED. See "Restricted entrance." 

ENTRANCE, SERVICE. See "Service entrance." 

EQUIPMENT PLATFORM. An unoccupied, elevated plat- , 
form used exclusively for mechanical systems or industrial 
process equipment, including the associated elevated walk
ways, stairways, alternating tread devices and ladders neces
sary to access the platform (see Section 505.3). 

ESSENTIAL FACILITIES. Buildings and other structures 
that are intended to remain operational in the event of 
extreme environmental loading from flood, wind, snow or 
earthquakes. 

[F] EXHAUSTED ENCLOSURE. An appliance or piece of 
equipment that consists of a top, a back and two sides provid
ing a means of local exhaust for capturing gases, fumes, 
vapors and mists. Such enclosures include laboratory hoods, 
exhaust fume hoods and similar appliances and equipment 
used to locally retain and exhaust the gases, fumes, vapors 
and mists that could be released. Rooms or areas provided 
with general ventilation, in themselves, are not exhausted 
enclosures. 
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EXISTING STRUCTURE. A structure erected prior to the 
date of adoption of the appropriate code, or one for which a 
legal building permit has been issued. For application of pro
visions in flood hazard areas, an existing structure is any 
building or structure for which the start of construction com
menced before the effective date of the community's first 
flood plain management code, ordinance or standard. 

EXIT. That portion of a means of egress system between the 
exit access and the exit discharge or public way. Exit compo
nents include exterior exit doors at the level of exit discharge, 
interior exit stairways and ramps, exit passageways, exterior 
exit stairways and ramps and horizantal exits. 

EXIT ACCESS. That portion of a means of egress system 
that leads from any occupied portion of a building or struc
ture to an exit. 

EXIT ACCESS DOORWAY. A door or access point along 
the path of egress travel from an occupied room, area or space 
where the path of egress enters an intervening room, corri
dor, exit access stairway or ramp. 

EXIT ACCESS RAMP. A ramp within the exit access por
tion of the means of egress system. 

EXIT ACCESS STAIRWAY. A stairway with the exit 
access portion of the means of egress system. 

EXIT DISCHARGE. That portion of a means of egress sys
tem between the termination of an exit and a public way. 

EXIT DISCHARGE, LEVEL OF. The story at the point at 
which an exit terminates and an exit discharge begins. 

EXIT, HORIZONTAL. See "Horizontal exit." 

EXIT PASSAGEWAY. An exit component that is separated 
from other interior spaces of a building or structure by fire
resistance-rated construction and opening protectives, and 
provides for a protected path of egress travel in a horizontal 
direction to an exit or to the exit discharge. 

EXPANDED VINYL WALL COVERING. Wall covering 
consisting of a woven textile backing, an expanded vinyl base 
coat layer and a nonexpanded vinyl skin coat. The expanded 
base coat layer is a homogeneous vinyl layer that contains a 
blowing agent. During processing, the blowing agent decom
poses, causing this layer to expand by forming closed cells. 
The total thickness of the wall covering is approximately 
0.055 inch to 0.070 inch (1.4 mm to 1.78 mm). 

[F] EXPLOSION. An effect produced by the sudden violent 
expansion of gases, which may be accompanied by a shock 
wave or disruption, or both, of enclosing materials or struc
tures. An explosion could result from any of the following: 

1. Chemical changes such as rapid oxidation, deflagration 
or detonation, decomposition of molecules and run
away polymerization (usually detonations). 

2. Physical changes such as pressure tank ruptures. 

3. Atomic changes (nuclear fission or fusion). 

[F] EXPLOSIVE. A chemical compound, mixture or device, 
the primary or common purpose of which is to function by 
explosion. The term includes, but is not limited to, dynamite, 
black powder, pellet powder, initiating explosives, detona-
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tors, safety fuses, squibs, detonating cord, igniter cord, ignit
ers and display fireworks, l.3G. 

The term "explosive" includes any material determined to 
be within the scope of USC Title 18: Chapter 40 and also 
includes any material classified as an explosive other than 
consumer fireworks, l.4G by the hazardous materials regula
tions ofDOTn49 CFRParts 100-185. 

ffigh explosive. Explosive material, such as dynamite, 
which can be caused to detonate by means of a No. 8 test 
blasting cap when unconfined. 

Low explosive. Explosive material that will burn or defl.a
grate when ignited. It is characterized by a rate of reaction 
that is less than the speed of sound. Examples of low 
explosives include, but are not limited to, black, powder; 
safety fuse; igniters; igniter cord; fuse lighters; fireworks, 
l.3G and propellants, l.3C. 

Mass-detonating explosives. Division 1.1, 1.2 and 1.5 
explosives alone or in combination, or loaded into various 
types of ammunition or containers, most of which can be 
expected to explode virtually instantaneously when a 
small portion is subjected to fire, severe concussion, 
impact, the impulse of an initiating agent or the effect of a 
considerable discharge of energy from without. Materials 
that react in this manner represent a mass explosion haz
ard. Such an explosive will normally cause severe struc
tural damage to adjacent objects. Explosive propagation 
could occur immediately to other items of ammunition and 
explosives stored sufficiently close to and not adequately 
protected from the initially exploding pile with a time 
interval short enough so that two or more quantities must 
be considered as one for quantity-distance purposes. 

UN/DOTn Class 1 explosives. The former classification 
system used by DOTn included the terms "high" and 
"low" explosives as defined herein. The following terms 
further define explosives under the current system applied 
by DOTn for all explosive materials defined as hazard 
Class 1 materials. Compatibility group letters are used in 
concert with the division to specify further limitations on 
each division noted (i.e., the letter G identifies the material 
as a pyrotechnic substance or article containing a pyro
technic substance and similar materials). 

Division 1.1. Explosives that have a mass explosion 
hazard. A mass explosion is one which affects almost 
the entire load instantaneously. 

Division 1.2. Explosives that have a projection hazard 
but not a mass explosion hazard. 

Division 1.3. Explosives that have a fire hazard and 
either a minor blast hazard or a minor projection hazard 
or both, but not a mass explosion hazard. 

Division 1.4. Explosives that pose a minor explosion 
hazard. The explosive effects are largely confined to 
the package and no projection of fragments of apprecia
ble size or range is to be expected. An external fire 
must not cause virtually instantaneous explosion of 
almost the entire contents of the package. 

Division 1.5. Very insensitive explosives. This division 
is comprised of substances that have a mass explosion 
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hazard, but that are so insensitive there is very little 
probability of initiation or of transition from burning to 
detonation under normal conditions of transport. 

Division 1.6. Extremely insensitive articles which do 
not have a mass explosion hazard. This division is com
prised of articles that contain only extremely insensi
tive detonating substances and which demonstrate a 
negligible probability of accidental initiation or propa
gation. 

EXTERIOR EXIT RAMP. An exit component that serves 
to meet one or more means of egress design requirements, 
such as required number of exits or exit access travel dis
tance, and is open to yards, courts or public ways. 

EXTERIOR EXIT STAIRWAY. An exit component that 
serves to meet one or more means of egress design require
ments, such as required number of exits or exit access travel 
distance, and is open to yards, courts or public ways. 

EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS). EIFS are nonstructural, nonload-bearing, exterior 
wall cladding systems that consist of an insulation board 
attached either adhesively or mechanically, or both, to the 
substrate; an integrally reinforced base coat and a textured 
protective finish coat. 

EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS) WITH DRAINAGE. An EIFS that incorporates a 
means of drainage applied over a water-resistive barrier. 

EXTERIOR SURFACES. Weather-exposed surfaces. 

EXTERIOR WALL. A wall, bearing or nonbearing, that is 
used as an enclosing wall for a building, other. than a fire 
wall, and that has a slope of 60 degrees (1.05 rad) or greater 
with the horizontal plane. 

EXTERIOR WALL COVERING. A material or assembly 
of materials applied on the exterior side of exterior walls for 
the purpose of providing a weather-resisting barrier, insula
tion or for aesthetics, including but not limited to, veneers, 
siding, exterior insulation and finish systems, architectural 
trim and embellishments such as cornices, soffits, facias, gut
ters and leaders. · 

EXTERIOR WALL ENVELOPE. A system or assembly of 
exterior wall components, including exterior wall finish 
materials, that provides protection of the building structural 
members, including framing and sheathing materials, and 
conditioned interior space, from the detrimental effects of the 
exterior environment. 

F RATING. The time period that the through-penetration 
firestop system limits the spread of fire through the penetra
tion when tested in accordance with ASTM E 814 or UL 
1479. 

FABRIC PARTITION. A partition consisting of a :finished 
surface made of fabric, without a continuous rigid backing, 
that is directly attached to a framing system in which the ver
tical framing members are spaced greater than 4 feet (1219 
mm) on center. 

I 
[BS] FABRICATED ITEM. Structural, load-bearing or lat
eral load-resisting members of assemblies consisting of mate
rials assembled prior to installation in a building or structure, 
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or subjected to operations such as heat treatment, thermal cut
ting, cold working or reforming after manufacture and prior 
to installation in a building or structure. Materials produced 
in accordance with standards referenced by this code, such as 
rolled structural steel shapes, steel reinforcing bars, masonry 
units and wood structural panels, or in accordance with a ref
erenced standard that provides requirements for quality con
trol done under the supervision of a third-party quality 
control agency, are not "fabricated items." 

[F] FABRICATION AREA. An area within a semiconduc
tor fabrication facility and related research and development 
areas in which there are processes using hazardous produc
tion materials. Such areas are allowed to include ancillary 
rooms or areas such as dressing rooms and offices that are 
directly related to the fabrication area processes. 

[A] FACILITY. All or any portion of buildings, structures, 
site improvements, elements and pedestrian or vehicular 
routes located on a site. 

[BS] FACTORED LOAD. The product of a nominal load 
and a load factor. 

FENESTRATION. Skylights, roof windows, vertical win
dows (fixed or moveable), opaque doors, glazed doors, 
glazed block and combination opaque/glazed doors. Fenestra
tion includes products with glass and nonglass glazing mate
rials. 

[BS] FIBER-CEMENT (BACKER BOARD, SIDING, 
SOFFIT, TRIM AND UNDERLAYMENT) PROD
UCTS. Manufactured thin section composites of hydraulic 
cementitious matrices and discrete nonasbestos fibers. 

[BS] FIBER-REINFORCED POLYMER. A polymeric 
composite material consisting of reinforcement fibers, such 
as glass, impregnated with a fiber-binding polymer which is 
then molded and hardened. Fiber-reinforced polymers are 
permitted to contain cores laminated between fiber-rein
forced polymer facings. 

[BS] FIBERBOARD. A fibrous, homogeneous panel made 
from lignocellulosic fibers (usually wood or cane) and having 
a density of less than 31 pounds per cubic foot (pcf) ( 497 kg/ 
m3

) but more than 10 pcf (160 kg/m3
). 

[BS] FIELD NAILING. See "Nailing, field." 

FIRE ALARM BOX, MANUAL. See "Manual fire alarm 
box." 

[F] FIRE ALARM CONTROL UNIT. A system compo
nent that receives inputs from automatic and manual fire 
alarm devices and may be capable of supplying power to 
detection devices and transponders or off-premises transmit
ters. The control unit may be capable of providing a transfer 
of power to the notification appliances and transfer of condi
tion to relays or devices. 

[F] FIRE ALARM SIGNAL. A signal initiated by a fire 
alarm-initiating device such as a manual fire alarm box, 
automatic fire detector, waterflow switch or other device 
whose activation is indicative of the presence of a fire or fire. 
signature. 

[F] FIRE ALARM SYSTEM. A system or portion of a com
bination system consisting of components and circuits 
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arranged to monitor and annunciate the status of fire alarm or 
supervisory signal-initiating devices and to initiate the appro
priate response to those signals. 

FIRE AREA. The aggregate floor area enclosed and 
bounded by fire walls, fire barriers, exterior walls or hori
zontal assemblies of a building. Areas of the building not pro
vided with surrounding walls shall be included in the fire area 
if such areas are included within the horizontal projection of 
the roof or floor next above. 

FIRE BARRIER. A fire-resistance-rated wall assembly of 
materials designed to restrict the spread of fire in which con
tinuity is maintained. 

[F] FIRE CC>:MMAND CENTER. The principal attended or 
unattended location where the status of detection, alarm com
munications and control systems is displayed, and from 
which the systems can be manually controlled. 

FIRE DAMPER. A listed device installed in ducts and air 
transfer openings designed to close automatically upon detec
tion of heat and resist the passage of flame. Fire dampers are 
classified for use in either static systems that will automati
cally shut down in the event of a fire, or in dynamic systems 
that continue to operate during a fire. A dynamic fire damper 
is tested and rated for closure under elevated temperature air
flow. 

[F] FIRE DETECTOR, AUTOMATIC. A device designed 
to detect the presence of a fire signature and to initiate action. 

FIRE DOOR. The door component of afire door assembly. 

FIRE DOOR ASSEMBLY. Any combination of afire door, 
frame, hardware and other accessories that together provide a 
specific degree of fire protection to the opening. 

FIRE DOOR ASSEMBLY, FLOOR. See "Floor fire door 
assembly." 

FIRE EXIT HARDWARE. Panic hardware that is listed 
for use onfire door assemblies. 

[F] FIRE LANE. A road or other passageway developed to 
allow the passage of fire apparatus. A fire lane is not neces
sarily intended for vehicular traffic other than fire apparatus. 

FIRE PARTITION. A vertical assembly of materials 
designed to restrict the spread of fire in which openings are 
protected. 

FIRE PROTECTION RATING. The period of time that an 
opening protective will maintain the ability to confine a fire 
as determined by tests specified in Section 715. Ratings are 
stated in hours or minutes. 

[F] FIRE PROTECTION SYSTEM. Approved devices, 
equipment and systems or combinations of systems used to 
detect a fire, activate an alarm, extinguish or control a fire, 
control or manage smoke and products of a fire or any combi
nation thereof. 

FIRE-RATED GLAZING. Glazing with either afire pro
tection rating or afire-resistance rating. 

FIRE RESISTANCE. That property of materials or their 
assemblies that prevents or retards the passage of excessive 
heat, hot gases or flames under conditions of use. 
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FIRE-RESISTANCE RATING. The period of time a build
ing element, component or assembly maintains the ability to 
confine a fire, continues to perform a given structural func
tion, or both, as determined by the tests, or the methods based 
on tests, prescribed in Section 703. 

FIRE-RESISTANT JOINT SYSTEM. An assemblage of 
specific materials or products that are designed, tested and 
fire-resistance rated in accordance with either ASTM E 1966 
or UL 2079 to resist for a prescribed period of time the pas
sage of fire through joints made in or between fire-resistance
rated assemblies. 

[F] FIRE SAFETY FUNCTIONS. Building and fire control 
functions that are intended to increase the level of life safety 
for occupants or to control the spread of harmful effects of 
fire. · 

FIRE SEPARATION DISTANCE. The distance measured 
from the building face to one of the following: 

1. The closest interior lot line. 

2. To the centerline of a street, an alley or public way. 

3. To an imaginary line between two buildings on the lot. 

The distance shall be measured at right angles from the 
face of the wall. 

FIRE WALL. A fire-resistance-rated wall having protected 
openings, which restricts the spread of fire and extends con
tinuously from the foundation to or through the roof, with 
sufficient structural stability under fire conditions to allow 
collapse of construction on either side without collapse of the 
wall. 

FIRE WINDOW ASSEMBLY. A window constructed and 
glazed to give protection against the passage of fire. 

FIREBLOC:KING. Building materials, or materials 
approved for use as fireblocking, installed to resist the free 
passage of flame to other areas of the building through con
cealed spaces. 

[M] FIREPLACE. A hearth and fire chamber or similar pre
pared place in which a fire may be made and which is built in 
conjunction with a chimney. 

FIREPLACE THROAT. The opening between the top of 
the firebox and the smoke chamber. 

FIRESTOP, MEMBRANE-PENETRATION. See "Mem
brane-penetration firestop." 

FIRESTOP, PENETRATION. See "Penetration firestop." 

FIRESTOP SYSTEM, THROUGH-PENETRATION. 
See "Through-penetration firestop system." 

[F] FIREWORKS. Any composition or device for the pur
pose of producing a visible or audible effect for entertainment 
purposes by combustion, deflagration or detonation that 
meets the definition of l.4G fireworks or l.3G fireworks. 

Fireworks, 1.3G. Large fireworks devices, which are 
explosive materials, intended for use in fireworks displays 
iµid designed to produce audible or visible effects by com
bustion, deflagration or detonation. Such l.3G fireworks 
include, but are not limited to, firecrackers containing 
more than 130 milligrams (2 grains) of explosive composi-
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tion, aerial shells containing more than 40 grams of pyro
technic composition, and other display pieces which 
exceed the limits for classification as l .4G fireworks. Such 
l.3G fireworks are also described as fireworks, UN0335 
bytheDOTn. 

Fireworks, 1.4G. Small fireworks devices containing 
restricted amounts of pyrotechnic composition designed 
primarily to produce visible or audible effects by combus
tion. Such 1.4G fireworks which comply with the con
struction, chemical composition and labeling regulations 
of the DOTn for fireworks, UN0336, and the U.S. Con
sumer Product Safety Commission (CPSC) as set forth in 
CPSC 16 CFR: Parts 1500 and 1507, are not explosive 
materials for the purpose of this code. 

FIXED BASE OPERATOR (FBO). A commercial busi
ness granted the right by the airport sponsor to operate on an 
airport and provide aeronautical services, such as fueling, 
hangaring, tie-down and parking, aircraft rental, aircraft 
maintenance and flight instruction. 

FIXED SEATING. Furniture or fixture designed and 
installed for the use of sitting and secured in place including 
bench-type seats and seats with or without backs or arm rests. 

FLAME SPREAD. The propagation of flame over a surface. 

FLAME SPREAD INDEX. A comparative measure, 
expressed as a dimensionless number, derived from visual 
measurements of the spread of flame versus time for a mate
rial tested in accordance with ASTM E 84 or UL 723. 

[F] FLAMMABLE GAS. A material that is a gas at 68°F 
(20°C) or less at 14.7 pounds per square inch atmosphere 
(psia) (101 kPa) of pressure [a material that has a boiling 
point of 68°F (20°C) or less at 14.7 psia (101 kPa)] which: 

1. Is ignitable at 14.7 psia (101 kPa) when in a mixture of 
13 percent or less by volume with air; or 

2. Has a flammable range at 14.7 psia (101 kPa) with air 
of at least 12 percent, regardless of the lower limit. 

The limits specified shall be determined at 14.7 psi (101 
kPa) of pressure and a temperature of 68°F (20°C) in accor
dance with ASTM E 681. 

[F] FLAMMABLE LIQUEFIED GAS. A liquefied com
pressed gas which, under a charged pressure, is partially liq
uid at a temperature of 68°F (20°C) and which is flammable. 

[F] FLAMMABLE LIQUID. A liquid having a closed cup 
flash point below 100°F (38°C). Flammable liquids are fur
ther categorized into a group known as Class I liquids. The 
Class I category is subdivided as follows: 

Class IA. Liquids having aflash point below 73°F (23°C) 
and a boiling point below 100°F (38°C). 

Class IB. Liquids having a flash point below 73°F (23°C) 
and a boiling point at or above 100°F (38°C). 

Class IC. Liquids having a flash point at or above 73°F 
(23°C) and below 100°F (38°C). The category of flamma
ble liquids does not include compressed gases or cryo
genic fluids. 
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[F] FLAMMABLE MATERIAL. A material capable of 
being readily ignited from common sources of heat or at a 
temperature of 600°F (316°C) or less. 

[F] FLAMMABLE SOLID. A solid, other than a blasting 
agent or explosive, that is capable of causing fire through fric
tion, absorption or moisture, spontaneous chemical change, 
or retained heat from manufacturing or processing, or which 
has an ignition temperature below 212°F (100°C) or which 
bums so vigorously and persistently when ignited as to create 
a serious hazard. A chemical shall be considered a flammable 
solid as determined in accordance with the test method of 
CPSC 16 CFR; Part 1500.44, if it ignites and bums with a 
self-sustained flame at a rate greater than 0.1 inch (2.5 mm) 
per second along its major axis. 

[F] FLAMMABLE VAPORS OR FUMES. The concentra
tion of flammable constituents in air that exceeds 25 percent 
of their lower flammable limit (LFL). 

[F] FLASH POINT. The minimum temperature in degrees 
Fahrenheit at which a liquid will give off sufficient vapors to 
form an ignitable mixture with air near the surface or in the 
container, but will not sustain combustion. The flash point of 
a liquid shall be determined by appropriate test procedure and 
apparatus as specified in ASTM D 56, ASTM D 93 or ASTM 
D 3278. 

FLIGHT. A continuous run of rectangular treads, winders or 
combination thereof from one landing to another. 

[BS] FLOOD or FLOODING. A general and temporary 
condition of partial or complete inundation of normally dry 
land from: 

1. The overflow of inland or tidal waters. 

2. The unusual and rapid accumulation or runoff of sur-
face waters from any source. 

[BS] FLOOD DAMAGE-RESISTANT MATERIALS. 
Any constriiction material capable of withstanding direct and 
prolonged contact with :floodwaters without sustaining any 
damage that requires more than cosmetic repair. 

FLOOD, DESIGN. See "Design flood." 

FLOOD ELEVATION, DESIGN. See "Design flood eleva
tion." 

[BS] FLOOD HAZARD AREA. The greater of the follow
ing two areas: 

1. The area within a flood plain subject to a 1-percent or 
greater chance of flooding in any year. 

2. The area designated as a flood hazard area on a com
munity's flood hazard map, or otherwise legally desig
nated. 

FLOOD HAZARD AREAS, SPECIAL. See "Special 
flood hazard area." 

[BS] FLOOD HAZARD AREA SUBJECT TO HIGH
VELOCITY WA VE ACTION. Area within the flood haz
ard area that is subject to high-velocity wave action, and 
shown on a Flood Insurance Rate Map (FIRM) or other flood 
hazard map as Zone V, VO, VE or Vl-30. 

[BS] FLOOD INSURANCE RATE MAP (FIRM). An offi
cial map of a community on which the Federal Emergency 
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Management Agency (FEMA) has delineated both the spe
cial flood hazard areas and the risk premium zones applica
ble to the community. 

[BS] FLOOD INSURANCE STUDY. The official report 
provided by the Federal Emergency Management Agency 
containing the Flood Insurance Rate Map (FIRM), the Flood 
Boundary and Floodway Map (FBFM), the water surface ele
vation of the base flood and supporting technical data. 

[BS] FLOODWAY. The channel of the river, creek or other 
watercourse and the adjacent land areas that must be reserved 
in order to discharge the base flood without cumulatively 
increasing the water surface elevation more than a designated 
height. 

FLOOR AREA, GROSS. The floor area within the inside 
perimeter of the exterior walls of the building under consider
ation, exclusive of vent shafts and courts, without deduction 
for corridors, stairways, ramps, closets, the thickness of inte
rior walls, columns or other features. The floor area of a 
building, or portion thereof, not provided with surrounding 
exterior walls shall be the usable area under the horizontal 
projection of the roof or floor above. The gross floor area 
shall not include shafts with no openings or interior courts. 

FLOOR AREA, NET. The actual occupied area not includ
ing unoccupied accessory areas such as corridors, stairways, 
ramps, toilet rooms, mechanical rooms and closets. 

FLOOR FIRE DOOR ASSEMBLY. A combination of a 
fire door, a frame, hardware and other accessories installed in 
a horizontal plane, which together provide a specific degree 
of fire protection to a through-opening in a fire-resistance
rated floor (see Section 712.1.13.1). 

[F] FOAM-EXTINGUISHING SYSTEM. A special sys
tem discharging a foam made from concentrates, either 
mechanically or chemically, over the area to be protected. 

FOAM PLASTIC INSULATION. A plastic that is inten
tionally expanded by the use of a foaming agent to produce a 
reduced-density plastic containing voids consisting of open 
or closed cells distributed throughout the plastic for thennal 
insulating or acoustical purposes and that has a density less 
than 20 pounds per cubic foot (pct) (320 kg/m3

). 

[BS] FOLDING AND TELESCOPIC SEATING. Tiered 
seating having an overall shape and size that is capable of 
being reduced for purposes of moving or storing and is not a 
building element. 

FOOD COURT. A public seating area located in the mall 
that serves adjacent food preparation tenant spaces. 

FOSTER CARE FACILITIES. Facilities that provide care 
to more than five children, 21

/ 2 years of age or less. 

[BS] FOUNDATION PIER (for Chapter 21). An isolated 
vertical foundation member whose horizontal dimension 
measured at right angles to its thickness does not exceed three 
times its thickness and whose height is equal to or less than 
four times its thickness. 

FRAME STRUCTURE. A building or other structure in 
which vertical loads from floors and roofs are primarily sup
ported by columns. 
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GABLE. The triangular portion of a wall beneath the end of a 
dual-slope, pitched, or mono-slope roof or portion thereof 
and above the top plates of the story or level of the ceiling 
below. 

[F] GAS CABINET. A fully enclosed, ventilated noncom
bustible enclosure used to provide an isolated environment 
for compressed gas cylinders in storage or use. Doors and 
access ports for exchanging cylinders and accessing pressure
regulating controls are allowed to be included. 

[F] GAS ROOM. A separately ventilated, fully enclosed 
room in which only compressed gases and associated equip
ment and supplies are stored or used. 

[F] GASEOUS HYDROGEN SYSTEM. An assembly of 
piping, devices and apparatus designed to generate, store, 
contain, distribute or transport a nontoxic, gaseous hydrogen
containing mixture having not less than 95-percent hydrogen 
gas by volume and not more than I-percent oxygen by vol
ume. Gaseous hydrogen systems consist of items such as 
compressed gas containers, reactors and appurtenances, 
including pressure regulators, pressure relief devices, mani
folds, pumps, compressors and interconnecting piping and 
tubing and controls. 

GLASS FIBERBOARD. Fibrous glass roof insulation con
sisting of inorganic glass fibers formed into rigid boards 
using a binder. The board has a top surface faced with asphalt 
and kraft reinforced with glass fiber. 

GRADE FLOOR OPENING. A window or other opening 
located such that the sill height of the opening is not more 
than 44 inches (1118 mm) above or below the finished 
ground level adjacent to the opening. 

[BS] GRADE (LUMBER). The classification of lumber in 
regard to strength and utility in accordance with American 
Softwood Lumber Standard DOC PS 20 and the grading rules 
of an approved lumber rules-writing agency. 

GRADE PLANE. A reference plane representing the aver
age of finished ground level adjoining the building at exterior 
walls. Where the finished ground level slopes away from the 
exterior walls, the reference plane shall be established by the 
lowest points within the area between the building and the lot 
line or, where the lot line is more than 6 feet (1829 mm) from 
the building, between the building and a point 6 feet (1829 
mm) from the building. 

GRADE PLANE, STORY ABOVE. See "Story above 
grade plane." 

GRANDSTAND. Tiered seating supported on a dedicated 
structural system and two or more rows high and is not a 
building element (see "Bleachers"). 

GROSS LEASABLE AREA. The total floor area designed 
for tenant occupancy and exclusive use. The area of tenant 
occupancy is measured from the centerlines of joint partitions 
to the outside of the tenant walls. All tenant areas, including 
areas used for storage, shall be included in calculating gross 
leasable area. 

GROUP HOME. A facility for social rehabilitation, sub- I 
stance abuse or mental health problems that contains a group 
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I housing arrangement that provides custodial care but does 
not provide medical care. 

[BS] GUARD. A building component or a system of building 
components located at or near the open sides of elevated 
walking surfaces that minimizes the possibility of a fall from 
the walking surface to a lower level. 

GUEST ROOM. A room used or intended to be used by one 
or more guests for living or sleeping purposes. 

GYPSUM BOARD. The generic name for a family of sheet 
products consisting of a noncombustible core primarily of 
gypsum with paper surfacing. Gypsum wallboard, gypsum 
sheathing, gypsum base for gypsum veneer plaster, exterior 
gypsum soffit board, predecorated gypsum board and water
resistant gypsum backing board complying with the standards 
listed in Tables 2506.2, 2507.2 and Chapter 35 are types of 
gypsum board. 

[BS] GYPSUM PANEL PRODUCT. The general name for 
a family of sheet products consisting essentially of gypsum. 

[BS] GYPSUM PLASTER. A mixture of calcined gypsum 
or calcined gypsum and lime and aggregate and other 
approved materials as specified in this code. 

[BS] GYPSUM VENEER PLASTER. Gypsum plaster 
applied to an approved base in one or more coats normally 
not exceeding 1/ 4 inch (6.4 mm) in total thickness. 

HABITABLE SPACE. A space in a building for living, 
sleeping, eating or cooking. Bathrooms, toilet rooms, closets, 
halls, storage or utility spaces and similar areas are not con
sidered habitable spaces. 

[F] HALOGENATED EXTINGUISHING SYSTEM. A 
fire-extinguishing system using one or more atoms of an ele
ment from the halogen chemical series: fluorine, chlorine, 
bromine and iodine. 

[F] HANDLING. The deliberate transport by any means to a 
point of storage or use. 

[BS] HANDRAIL. A horizontal or sloping rail intended for 
grasping by the hand for guidance or support. 

HARDBOARD. A fibrous-felted, homogeneous panel made 
from lignocellulosic fibers consolidated under heat and pres
sure in a hot press to a density not less than 31 pcf (497 kg/ 
m3). 

HARDWARE. See "Fire exit hardware" and "Panic hard
ware." 

[F] HAZARDOUS MATERIALS. Those chemicals or sub
stances that are physical hazards or health hazards as classi
fied in Section 307 and the International Fire Code, whether 
the materials are in usable or waste condition. 

[F] HAZARDOUS PRODUCTION MATERIAL (HPM). 
A solid, liquid or gas associated with semiconductor manu
facturing that has a degree-of-hazard rating in health, flam
mability or instability of Class 3 or 4 as ranked by NFP A 704 
and which is used directly in research, laboratory or produc
tion processes which have as their end product materials that 
are not hazardous. 
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[BS] HEAD JOINT. Vertical mortar joint placed between 
masonry units within the wythe at the time the masonry units 
are laid. 

[F] HEALTH HAZARD. A classification of a chemical for 
which there is statistically significant evidence that acute or 
chronic health effects are capable of occurring in exposed 
persons. The term "health hazard" includes chemicals that are 
toxic or highly toxic, and corrosive. 

HEAT DETECTOR. See "Detector, heat." 

HEIGHT, BUILDING. The vertical distance from grade 
plane to the average height of the highest roof surface. 

HELICAL PILE. Manufactured steel deep foundation ele
ment consisting of a central shaft and one or more helical 
bearing plates. A helical pile is installed by rotating it into the 
ground. Each helical bearing plate is formed into a screw 
thread with a uniform defined pitch. 

HELIP AD. A structural surface that is used for the landing, 
taldng off, taxiing and parking of helicopters. 

HELIPORT. An area of land or water or a structural surface 
that is used, or intended for use, for the landing and taldng off 
of helicopters, and any appurtenant areas that are used, or 
intended for use, for heliport buildings or other heliport facil
ities. 

HELISTOP. The same as "heliport," except that no fueling, 
defueling, maintenance, repairs or storage of helicopters is 
permitted. 

HIGH-PRESSURE DECORATIVE EXTERIOR-. 
GRADE COMPACT LAMINATE (HPL). Panels consist
ing of layers of cellulose fibrous material impregnated with 
thermosetting resins and bonded together by a high-pressure 
process to form a homogeneous nonporous core suitable for 
exterior use. 

IDGH-PRESSURE DECORATIVE EXTERIOR
GRADE COMPACT LAMINATE (HPL) SYSTEM. An 
exterior wall covering fabricated using HPL in a specific 
assembly including joints, seams, attachments, substrate, 
framing and other details as appropriate to a particular design. 

HIGH-RISE BUILDING. A building with an occupied floor 
located more than 75 feet (22 860 mm) above the lowest level 
of fire department vehicle access. 

[F] IDGHL Y TOXIC. A material which produces a lethal 
dose or lethal concentration that falls within any of the fol
lowing categories: 

1. A chemical that has a median lethal dose (LD50) of 50 
milligrams or less per kilogram of body weight when 
administered orally to albino rats weighing between 
200 and 300 grams each. 

2. A chemical that has a median lethal dose (LD50) of 200 
milligrams or less per kilogram of body weight when 
administered by continuous contact for 24 hours (or 
less if death occurs within 24 hours) with the bare skin 
of albino rabbits weighing between 2 and 3 kilograms 
each. 

3. A chemical that has a median lethal concentration 
(LC50) in air of 200 parts per million by volume or less 
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of gas or vapor, or 2 milligrams per liter or less of mist, 
fume or dust, when administered by continuous inhala
tion for 1 hour (or less if death occurs within 1 hour) to 
albino rats weighing between 200 and 300 grams each. 

Mixtures of these materials with ordinary materials, such 
as water, might not warrant classification as highly toxic. 
While this system is basically simple in application, any haz
ard evaluation that is required for the precise categorization 
of this type of material shall be performed by experienced, 
technically competent persons. 

[A] IDSTORIC BUILDINGS. Buildings that are listed in or 
eligible for listing in the National Register of Historic Places, 
or designated as historic under an appropriate state or local 
law. 

[BF] HORIZONTAL ASSEMBLY. A fire-resistance-rated 
floor or roof assembly of materials designed to restrict the 
spread of fire in which continuity is maintained. 

HORIZONTAL EXIT. An exit component consisting of 
fire-resistance-rated construction and opening protectives 
intended to compartmentalize portions of a building thereby 
creating refuge areas that afford safety from the fire and 
smoke from the area of fire origin. 

HOSPITALS AND PSYCHIATRIC HOSPITALS. Facili
ties that provide care or treatment for the medical, psychiat
ric, obstetrical, or surgical treatment of care recipients who 
are incapable of self-preservation. 

HOUSING UNIT. A dormitory or a group of cells with a 
common dayroom in Group I-3. 

[F] HPM ROOM. A room used in conjunction with or serv
ing a Group H-5 occupancy, where HPM is stored or used 
and which is classified as a Group H-2, H-3 or H-4 occu
pancy. 

[BS] HURRICANE-PRONE REGIONS. Areas vulnerable 
to hurricanes defined as: 

1. The U. S. Atlantic Ocean and Gulf of Mexico coasts 
where the ultimate design wind speed, vult• for Risk 
Category buildings is greater than 115 mph (51.4 mis); 

2. Hawaii, Puerto Rico, Guam, Virgin Islands and Ameri-
can Samoa. 

I 
[F] HYDROGEN FUEL GAS ROOM. A room or space 
that is intended exclusively to house a gaseous hydrogen sys
tem. 

[BS] ICE-SENSITIVE STRUCTURE. A structure for 
which the effect of an atmospheric ice load governs the 
design of a structure or portion thereof. This includes, but is 
not limited to, lattice structures, guyed masts, overhead lines, 
light suspension and cable-stayed bridges, aerial cable sys
tems (e.g., for ski lifts or logging operations), amusement 
rides, open catwalks and platforms, flagpoles and signs. 

[F] ™MEDIATELY DANGEROUS TO LIFE AND 
HEALTH (IDLH). The concentration of air-borne contami
nants which poses a threat of death, immediate or delayed 
permanent adverse health effects, or effects that could pre
vent escape from such an environment. This contaminant 
concentration level is established· by the National Institute of 
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Occupational Safety and Health (NIOSH) based on both tox
icity and flammability. It generally is expressed in parts per 
million by volume (ppmv/v) ·or milligrams per cubic meter 
(mg/m3

). If adequate data do not exist for precise establish
ment of IDLH concentrations, an independent certified indus
trial hygienist, industrial toxicologist, appropriate regulatory 
agency or other source approved by the building official shall 
make such determination. 

[BS] IMPACT LOAD. The load resulting from moving 
machinery, elevators, craneways, vehicles and other similar 
forces and kinetic loads, pressure and possible surcharge 
from fixed or moving loads. 

INCAPABLE OF SELF-PRESERVATION. Persons who, 
because of age, physical limitations, mental limitations, 
chemical dependency or medical treatment, cannot respond 
as an individual to an emergency situation. 

[F] INCOMPATIBLE MATERIALS. Materials that, when 
mixed, have the potential .to react in a manner that generates 
heat, fumes, gases or byproducts which are hazardous to life 
or property. 

[F] INERT GAS. A gas that is capable of reacting with other 
materials only under abnormal conditions such as high tem
peratures, pressures and. similar extrinsic physical forces. 
Within the context of the code, inert gases do not exhibit 
either physical or health hazard properties as defined (other 
than acting as a simple asphyxiant) or hazard properties other 
than those of a compressed gas. Some of the more colll1llon 
inert gases include argon, helium, krypton, neon, nitrogen 
and xenon. · 

[F] INITIATING DEVICE. A system component that origi
nates transmission of a change-of-state condition, such as in a 
smoke detector, manual fire alarm box or supervisory switch. 

INTENDED TO BE OCCUPIED AS A RESIDENCE. 
This refers to a dwelling unit or sleeping unit that can or will 
be used all or part of the time as the occupant's place of 
abode. 

INTERIOR EXIT RAMP. An exit component that serves to 
meet one or more means of egress design requirements, such 
as required number of exits or exit access travel distance, and 
provides for a protected path of egress travel to the exit dis
charge or public way. 

INTERIOR EXIT STAIRWAY. An exit component that 
serves to meet one or more means of egress design require
ments, such as required number of exits or exit access travel 
distance, and provides for a protected path of egress travel to 
the exit discharge or public way. 

INTERIOR FINISH. Interior finish includes interior wall 
and ceiling finish and interior floor finish. 

INTERIOR FLOOR FINISH. The exposed floor surfaces 
of buildings including coverings applied over a finished floor 
or stair, including risers. 

INTERIOR FLOOR-WALL BASE. Interior floor finish 
trim used to provide a functional or decorative border at the 
intersection of walls and floors. 

INTERIOR SURFACES. Surfaces other than weather 
exposed surfaces. 
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INTERIOR WALL AND CEILING FINISH. The exposed 
interior surfaces of buildings, including but not limited to: 
fixed or movable walls and partitions; toilet room privacy 
partitions; columns; ceilings; and interior wainscoting, p~el
ing or other finish applied structurally or for decorati~n, 
acoustical correction, surface insulation, structural fire resis
tance or similar purposes, but not including trim. 

[BS] INTERLAYMENT. A layer of felt or nonbituminous 
saturated felt not less than 18 inches (457 mm) wide, shingled 
between each course of a wood-shake roof covering. 

INTUMESCENT FIRE-RESISTANT COATINGS. Thin 
film liquid mixture applied to substrates by brush, roller, 
spray or trowel which expands into a protective foamed layer 
to provide fire-resistant protection of the substrates when 
exposed to flame or intense heat. 

[BS] JOINT. The opening in or between adjacent assemblies 
that is created due to building tolerances, or is designed to 
allow independent movement of the building in any plane 
caused by thermal, seismic, wind or any other loading. 

[A] JURISDICTION. The governmental unit that has 
adopted this code under due legislative authority. 

L RATING. The air leakage rating of a through penetration 
firestop system or a fire-resistant joint system when tested in 
accordance with UL 1479 or UL 2079, respectively. 

[A] LABEL. An identification applied on a product by the 
manufacturer that contains the name of the manufacturer, the 
function and performance characteristics of the product or 
material and the name and identification of an approved 
agency, and that indicates that the representative sample of 
the product or material has been tested and evaluated by an 
approved agency (see Section 1703.5, "Manufacturer's des
ignation" and "Mark"). 

[A] LABELED. Equipment, materials or products to which 
has been affixed a label, seal, symbol or other identifying 
mark of a nationally recognized testing laboratory, approved 
agency or other organization concerned with product evalua
tion that maintains periodic inspection of the production of 
the above-labeled items and whose labeling indicates either 
that the equipment, material or product meets identified stan
dards or has been tested and found suitable for a specified 
purpose. 

LEVEL OF EXIT DISCHARGE. See "Exit discharge, 
level of." 

LIGHT-DIFFUSING SYSTEM. Construction consisting in 
whole or in part of lenses, panels, grids or baffles made with 
light-transmitting plastics positioned below independently 
mounted electrical light sources, skylights or light-transmit
ting plastic roof panels. Lenses, panels, grids and baffles that 
are part of an electrical fixture shall not be considered as a 
light-diffusing system. 

LIGHT-FRAME CONSTRUCTION. A type of construc
tion whose vertical and horizontal structural elements are pri
marily formed by a system ofrepetitive wood or cold-formed 
steel framing members. 

LIGHT-TRANSMITTING PLASTIC ROOF PANELS. 
Structural plastic panels other than skylights that are fastened 
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to structural members, or panels or sheathing and that are 
used as light-transmitting media in the plane of the roof. 

LIGHT-TRANSMITTING PLASTIC WALL PANELS. 
Plastic materials that are fastened to structural members,· or to 
structural panels or sheathing, and that are used as light~trans
mitting media in exterior walls. 

[BS] LIMIT OF MODERATE WAVE ACTION. Line I 
shown on FIRMs to indicate the inland limit of the 11

/ 2-foot 
(457 mm) breaking wave height during the base flood. 

[BS] LIMIT STATE. A condition beyond which a structure 
or member becomes unfit for service and is judged to be no 
longer useful for its intended function (serviceability limit 
state) or to be unsafe (strength limit state). 

[F] LIQUID. A material that has a melting point that is equal 
to or less than 68°F (20°C) and a boiling point that is greater 
than 68°F (20°C) at 14.7 pounds per square inch absolute 
(psia) (101 kPa). When not otherwise identified, the term 
"liquid" includes bothflammable and combustible liquids. 

[F] LIQUID STORAGE ROOM. A room classified as a 
Group H-3 occupancy used for the storage of flammable or 
combustible liquids in a closed condition. 

[F] LIQUID USE, DISPENSING AND MIXING ROOM. 
A room in which Class I, II and IIIAflammable or combusti
ble liquids are used, dispensed or mixed in open containers. 

[A] LISTED. Equipment, materials, products or services 
included in a list published by an organization acceptable to 
the building official and concerned with ~valuation of prod
ucts or services that maintains periodic inspection of produc
tion of listed equipment or materials or periodic evaluation of 
services and whose listing states either that the equipment, 
material, product or service meets identified standards or has 
been tested and found suitable for a specified purpose. 

LIVE/WORK UNIT. A dwelling unit or sleeping unit in 
which a significant portion of the space includes a nonresi
dential use that is operated by the tenant. 

[BS] LIVE LOAD. A load produced by the use and occu
pancy of the building or other structure that does not include 
construction or environmental loads such as wind load, snow 
load, rain load, earthquake load, flood load or dead load. 

[BS] LIVE LOAD, ROOF. A load on a roof produced: 

1. During maintenance by workers, equipment and mate
rials; 

2. During the life of the structure by movable objects such 
as planters or other similar small decorative appurte
nances that are not occupancy related; or 

3. By the use and occupancy of the roof such as for roof 
gardens or assembly areas. 

[BS] LOAD AND RESISTANCE FACTOR DESIGN 
(LRFD ). A method of proportioning structural members and 
their connections using load and resistance factors such that 
no applicable limit state is reached when the structure is sub
jected to appropriate load combinations. The term "LRFD" is 
used in the design of steel and wood structures. 

[BS] LOAD EFFECTS. Forces and deformations produced 
in structural members by the applied loads. 
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[BS] LOAD FACTOR. A factor that accounts for deviations 
of the actual load from the nominal load, for uncertainties in 
the analysis that transforms the load into a load effect, and for 
the probability that more than one extreme load will occur 
simultaneously. 

[BS] LOADS. Forces or other actions that result from the 
weight of building materials, occupants and their possessions, 
environmental effects, differential movement and restrained 
dimensional changes. Permanent loads are those loads in 
which variations over time are rare or of small magnitude, 
such as dead loads. All other loads are variable loads (see 
"Nominal loads"). 

I 
LODGING HOUSE. A one-family dwelling where one or 
more occupants are primarily permanent in nature and rent is 
paid for guest rooms. 

[A] LOT. A portion or parcel of land considered as a unit. 

[A] LOT LINE. A line dividing one lot from another, or 
from a street or any public place. 

LOW-ENERGY POWER-OPERATED DOOR. Swinging 
door which opens automatically upon an action by a pedes
trian such as pressing a push plate or waving a hand in front 
of a sensor. The door closes automatically, and operates with 
decreased forces and decreased speeds (see "Power-assisted 
door" and "Power-operated door"). 

[F] LOWER FLAMMABLE LIMIT (LFL). The minimum 
concentration of vapor in air at which propagation of flame 
will occur in the presence of an ignition source. The LFL is 
sometimes referred to as "LEL'' or "lower explosive limit." 

LOWEST FLOOR. The floor of the lowest enclosed area, 
including basement, but excluding any unfinished or flood
resistant enclosure, usable solely for vehicle parking, build
ing access or limited storage provided that such enclosure is 
not built so as to render the structure in violation of Section 
1612. 

[BS] MAIN WINDFORCE-RESISTING SYSTEM. An 
assemblage of structural elements assigned to provide sup
port and stability for the overall structure. The system gener
ally receives wind loading from more than one surface 

MALL BUILDING, COVERED and MALL BUILDING, 
OPEN. See "Covered mall building." 

[F] MANUAL FIRE ALARM BOX. A manually operated 
device used to initiate an alarm signal. 

[A] MANUFACTURER'S DESIGNATION. An identifica
tion applied on a product by the manufacturer indicating that 
a product or material complies with a specified standard or 
set of rules (see "Label" and "Mark:'). 

[A] MARK. An identification applied on a product by the 
manufacturer indicating the name of the manufacturer and the 
function of a product or material (see "Label" and "Manufac
turer's designation"). 

MARQUEE. A canopy that has a top surface which is sloped 
less than 25 degrees from the horizontal and is located less 
than 10 feet (3048 mm) from operable openings above or 
adjacent to the level of the marquee. 
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[BS] MASONRY. A built-up construction or combination of 
building units or materials of clay, shale, concrete, glass, gyp
sum, stone or other approved units bonded together with or 
without mortar or grout or other accepted methods of joining. 

Glass unit masonry. Masonry composed of glass units 
bonded by mortar. 

Plain masonry. Masonry in which the tensile resistance of 
the masonry is taken into consideration and the effects of 
stresses in reinforcement are neglected. 

Reinforced masonry. Masonry construction in which 
reinforcement acting in conjunction with the masonry is 
used to resist forces. 

Solid masonry. Masonry consisting of solid masonry 
units laid contiguously with the joints between the units 
filied with mortar. 

Unreinforced (plain) masonry. Masonry in which the 
tensile resistance of masonry is taken into consideration 
and the resistance of the reinforcing steel, if present, is 
neglected. 

[BS] MASONRY UNIT. Brick, tile, stone, glass block or 
concrete block conforming to the requirements specified in 
Section 2103. 

Hollow. A masonry unit whose net cross-sectional area in 
any plane parallel to the load-bearing surface is less than 
75 percent of its gross cross-sectional area measured in 
the same plane. 

Solid. A masonry unit whose net cross-sectional area in 
every plane parallel to the load-bearing surface is 75 per
cent or more of its gross cross-sectional area measured in 
the same plane. 

MASTIC FIRE-RESISTANT COATINGS. Liquid mix
ture applied to a substrate by brush, roller, spray or trowel 
that provides fire-resistant protection of a substrate when 
exposed to flame or intense heat. 

MEANS OF EGRESS. A continuous and unobstructed path 
of vertical and horizontal egress travel from any occupied 
portion of a building or structure to a public way. A means of 
egress consists of three separate and distinct parts: the exit 
access, the exit and the exit discharge. 

MECHANICAL-ACCESS OPEN PARKING GARAGES. 
Open parking garages employing parking machines, lifts, 
elevators or other mechanical devices for vehicles moving 
from and to street level and in which public occupancy is pro
hibited above the street level. 

MECHANICAL EQUIPMENT SCREEN. A rooftop struc
ture, not covered by a roof, used to aesthetically conceal 
plumbing, electrical or mechanical equipment from view. 

MEDICAL CARE. Care involving medical or surgical pro
cedures, nursing or for psychiatric purposes. 

MEMBRANE-COVERED CABLE STRUCTURE. A 
nonpressurized structure in which a mast and cable system 
provides support and tension to the membrane weather bar
rier and the membrane imparts stability to the structure. 

MEMBRANE-COVERED FRAME STRUCTURE. A 
nonpressurized building wherein the structure is composed of 
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a rigid framework to support a tensioned membrane which 
provides the weather barrier. 

MEMBRANE PENETRATION. A breach in one side of a 
floor-ceiling, roof-ceiling or wall assembly to accommodate 
an item installed into or passing through the breach. 

MEMBRANE-PENETRATION FIRESTOP. A material, 
device or construction installed to resist for a prescribed time 
period the passage of flame and heat through openings in a 
protective membrane in order to accommodate cables, cable 
trays, conduit, tubing, pipes or similar items. 

MEMBRANE-PENETRATION FIRESTOP SYSTEM. 
An assemblage consisting of a fire-resistance-rated floor-ceil
ing, roof-ceiling or wall assembly, one or more penetrating 
items installed into or passing through the breach in one side 
of the assembly and the materials or devices, or both, 
installed to resist the spread of fire into the assembly for a 
prescribed period of time. 

MERCHANDISE PAD. A merchandise pad is an area for 
display of merchandise surrounded by aisles, permanent fix
tures or walls. Merchandise pads contain elements such as 
nonfixed and moveable fixtures, cases, racks, counters and 
partitions as indicated in Section 105.2 from which customers 
browse or shop. 

I 
METAL COMPOSITE MATERIAL (MCM). A factory
manufactured panel consisting of metal skins bonded to both 
faces of a solid plastic core. 

METAL COMPOSITE MATERIAL (MCM) SYSTEM. 
An exterior wall covering fabricated using MCM in a specific 
assembly including joints, seams, attachments, substrate, 
framing and other details as appropriate to a particular design. 

[BS] METAL ROOF PANEL. An interlocking metal sheet 
having a minimum installed weather exposure of 3 square 
feet (0.279 m2) per sheet. 

[BS] METAL ROOF SHINGLE. An interlocking metal 
sheet having an installed weather exposure less than 3 square 
feet (0.279 m2

) per sheet. 

MEZZANINE. An intermediate level or levels between the 
floor and ceiling of any story and in accordance with Section 
505. 

[BS] MICROPILE. A micropile is a bored, grouted-in-place 
deep foundation element that develops its load-carrying 
capacity by means of a bond zone in soil, bedrock or a combi
nation of soil and bedrock. 

MINERAL BOARD. A rigid felted thermal insulation board 
consisting of either felted mineral fiber or cellular beads of 
expanded aggregate formed into flat rectangular units. 

MINERAL FIBER. Insulation composed principally of 
fibers manufactured from rock, slag or glass, with or without 
binders. 

MINERAL WOOL. Synthetic vitreous fiber insulation 
made by melting predominately igneous rock or furnace slag, 
and other inorganic materials, and then physically forming 
the melt into fibers. 

[BS] MODIFIED BITUMEN ROOF COVERING. One or 
more layers of polymer-modified asphalt sheets. The sheet 
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materials shall be fully adhered or mechanically attached to 
the substrate or held in place with an approved ballast layer .. 

[BS] MORTAR. A mixture consisting of cementitious mate
rials, fine aggregates, water, with or without admixtures, that 
is used to construct unit masonry assemblies. 

[BS] MORTAR, SURFACE-BONDING. A mixture to 
bond concrete masonry units that contains hydraulic cement, 
glass fiber reinforcement with or without inorganic fillers or 
organic modifiers and water. 

MULTILEVEL ASSEMBLY SEATING. Seating that is 
arranged in distinct levels where each level is comprised of 
either multiple rows, or a single row of box seats accessed 
from a separate level. 

[F] MULTIPLE-STATION ALARM DEVICE. Two or 
more single-station alarm devices that can be interconnected 
such that actuation of one causes all integral or separate audi
ble alarms to operate. A multiple-station alarm device can 
consist of one single-station alarm device having connections 
to other detectors or to a manual fire alarm box. 

[F] MULTIPLE-STATION SMOKE ALARM. Two or 
more single-station alarm devices that are capable of inter
connection such that actuation of one causes the appropriate 
alarm signal to operate in all interconnected alarms. 

MULTISTORY UNIT. A dwelling unit or sleeping unit with 
habitable space located on more than one story. 

[BS] NAILING, BOUNDARY. A special nailing pattern 
required by design at the boundaries of diaphragms. 

[BS] NAILING, EDGE. A special nailing pattern required 
by design at the edges of each panel within the assembly of a 
diaphragm or shear wall. 

[BS] NAILING, FIELD. Nailing required between the 
sheathing panels and framing members at locations other than 
boundary nailing and edge nailing. 

[BS] NATURALLY DURABLE WOOD. The heartwood of 
the following species except for the occasional piece with 
comer sapwood, provided 90 percent or more of the width of 
each side on which it occurs is heartwood. 

Decay resistant. Redwood, cedar, black locust and black 
walnut. 

Termite resistant. Redwood, Alaska yellow cedar, East- I 
em red cedar and W estem red cedar. 

[BS] NOMINAL LOADS. The magnitudes of the loads 
specified in Chapter 16 (dead, live, soil, wind, snow, rain, 
flood and earthquake). 

[BS] NOMINAL SIZE (LUMBER). The commercial size 
designation of width and depth, in standard sawn lumber and 
glued-laminated lumber grades; somewhat larger than the 
standard net size of dressed lumber, in accordance with 
DOCPS 20 for sawn lumber and with the A WC NDS for 
glued-laminated lumber. 

NONCOMBUSTIBLE MEMBRANE STRUCTURE. A 
membrane structure in which the membrane and all compo
nent parts of the structure are noncombustible. 
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I 
[BS] NONSTRUCTURAL CONCRETE. Any element 
made of plain or reinforced concrete that is not part of a struc
tural system required to transfer either gravity or lateral loads 
to the ground. 

[F] NORMAL TEMPERATURE AND PRESSURE 
(NTP). A temperature of 70°F (21°C) and a pressure of 1 
atmosphere [14.7 psia (101 kPa)]. 

NOSING. The leading edge of treads of stairs and of land
ings at the top of stairway flights. 

NOTIFICATION ZONE. See "Zone, notification." 

[F] NUISANCE ALARM. An alarm caused by mechanical 
failure, malfunction, improper installation or lack of proper 
maintenance, or an alarm activated by a cause that cannot be 
determined. 

NURSING HOMES. Facilities that provide care, including 
both intermediate care facilities and skilled nursing facilities 
where any of the persons are incapable of self-preservation. 

OCCUPANT LOAD. The number of persons for which the 
means of egress of a building or portion thereof is designed. 

OCCUPIABLE SPACE. A room or enclosed space 
designed for human occupancy in which individuals congre
gate for amusement, educational or similar purposes or in 
which occupants are engaged at labor, and which is equipped 
with means of f!gress and light and ventilation facilities meet
ing the requirements of this code. 

I 
OPEN-ENDED CORRIDOR. An interior corridor that is 
open on each end and connects to an exterior stairway or 
ramp at each end with no intervening doors or separation 
from the corridor. 

OPEN PARKING GARAGE. A structure or portion of a 
structure with the openings as described in Section 406.5.2 on 
two or more sides that is used for the parking or storage of 
private motor vehicles as described in Section 406.5.3. 

[F] OPEN SYSTEM. The use of a solid or liquid hazardous 
material involving a vessel or system that is continuously 
open to the atmosphere during normal operations and where 
vapors are liberated, or the product is exposed to the atmo
sphere during normal operations. Examples of open systems 
for solids and liquids include dispensing from or into open 
beakers or containers, dip tank and plating tank operations. 

[F] OPERATING BUILDING. A building occupied in con
junction with the manufacture, transportation or use of explo
sive materials. Operating buildings are separated from one 
another with the use of intraplant or intraline distances. 

[BS] ORDINARY PRECAST STRUCTURAL WALL. 
See Section 1905.1.1. 

[BS] ORDINARY REINFORCED CONCRETE STRUC
TURAL WALL. See Section 1905.1.1. 

[BS] ORDINARY STRUCTURAL PLAIN CONCRETE 
WALL. See Section 1905.1.1. 

[F] ORGANIC PEROXIDE. An organic compound that 
contains the bivalent -0~0- structure and which may be con
sidered to be a structural derivative of hydrogen peroxide 
where one or both of the hydrogen atoms have been replaced 
by an organic radical. Organic peroxides can pose an explo-
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sion hazard (detonation or deflagration) or they can be shock 
sensitive. They can also decompose into various unstable 
compounds over an extended period of time. 

Class I. Those formulations that are capable of dejlagra
tion but not detonation. 

Class II. Those formulations that burn very rapidly and 
that pose a moderate reactivity hazard. 

Class ID. Those formulations that burn rapidly and that 
pose a moderate reactivity hazard. 

Class IV. Those formulations that bum in the same man
ner as ordinary combustibles and that pose a minimal reac
tivity hazard. 

Class V. Those formulations that bum with less intensity 
than ordinary combustibles or do not sustain combustion 
and that pose no reactivity hazard. 

Unclassified detonable. Organic peroxides that are capa
ble of detonation. These peroxides pose an extremely high 
explosion hazard through rapid explosive decomposition. 

[BS] ORTHOGONAL. To be in two horizontal directions, 
at 90 degrees (1.57 rad) to each other. 

[BS] OTHER STRUCTURES (for Chapters 16-23). Struc
tures, other than buildings, for which loads are specified in 
Chapter 16. 

OUTPATIENT CLINIC. See "Clinic, outpatient." 

[A] OWNER. Any person, agent, operator, entity, firm or 
corporation having any legal or equitable interest in the prop
erty; or recorded in the official records of the state, county or 
municipality as holding an interest or title to the property; or 
otherwise having possession or control of the property, 
including the guardian of the estate of any such person, and 
the executor or administrator of the estate of such person if 
ordered to take possession of real property by a court. 

[F] OXIDIZER. A material that readily yields oxygen or 
other oxidizing gas, or that readily reacts to promote or initi
ate combustion of combustible materials and, if heated or 
contaminated, can result in vigorous self-sustained decompo
sition. 

Class 4. An oxidizer that can undergo an explosive reac
tion due to contamination or exposure to thermal or physi
cal shock and that causes a severe increase in the burning 
rate of combustible materials with which it comes into 
contact. Additionally, the oxidizer causes a severe increase 
in the burning rate and can cause spontaneous ignition of 
combustibles. 

Class 3. An oxidizer that causes a severe increase in the 
burning rate of combustible materials with which it comes 
in contact. 

Class 2. An oxidizer that will cause a moderate increase in 
the burning rate of combustible materials with which it 
comes in contact. 

Class 1. An oxidizer that does not moderately increase the 
burning rate of combustible materials. 

[F] OXIDIZING GAS. A gas that can support and accelerate 
combustion of other materials more than air does. 
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[BS] PANEL (PART OF A STRUCTURE). The section of 
a floor, wall or roof comprised between the supporting frame 
of two adjacent rows of columns and girders or column bands 
of floor or roof construction. 

PANIC HARDWARE. A door-latching assembly incorpo
rating a device that releases the latch upon the application of 
a force in the direction of egress travel. See "Fire exit hard
ware." 

[BS] PARTICLEBOARD. A generic term for a panel pri
marily composed of cellulosic materials (usually wood), gen
erally in the form of discrete pieces or particles, as 
distinguished from fibers. The cellulosic material is com
bined with synthetic resin or other suitable bonding system 
by a process in which the interparticle bond is created by the 
bonding system under heat and pressure. 

PENETRATION FIRESTOP. A through-penetration fire
stop or a membrane-penetrationfirestop. 

PENTHOUSE. An enclosed, unoccupied rooftop structure 
used for sheltering mechanical and electrical equipment, 
tanks, elevators and related machinery, and vertical shaft 
openings. 

[BS] PERFORMANCE CATEGORY. A designation of 
wood structural panels as related to the panel performance 
used in Chapter 23. 

[A] PERMIT. An official document or certificate issued by 
the building official that authorizes performance of a speci
fied activity. 

[A] PERSON. An individual, heirs, executors, administrators 
or assigns, and also includes a firm, partnership -0r corpora
tion, its or their successors or assigus, or the agent of any of 
the aforesaid. 

PERSONAL CARE SERVICE. The care of persons who do 
not require medical care. Personal care involves responsibil
ity for the safety of the persons while inside the building 

PHOTOLUMINESCENT. Having the property of emitting 
light that continues for a length of time after excitation by 
visible or invisible light has been removed. 

PHOTOVOLTAIC MODULE. A complete, environmen
tally protected unit consisting of solar cells, optics and other 
components, exclusive of tracker, designed to generate DC 
power when exposed to sunlight. 

PHOTOVOLTAIC PANEL. A collection of modules 
mechanically fastened together, wired and designed to pro
vide a field-installable unit. 

PHOTOVOLTAIC PANEL SYSTEM. A system that 
incorporates discrete photovoltaic panels, that converts solar 
radiation into electricity, including rack support systems. 

PHOTOVOLTAIC SHINGLES. A roof covering resem
bling shingles that incorporates photovoltaic modules. 

[F] PHYSICAL HAZARD. A chemical for which there is 
evidence that it is a combustible liquid, cryogenic fluid, 
explosive, flammable (solid, liquid or gas), organic peroxide 
(solid or liquid), oxidizer (solid or liquid), oxidizing gas, 
pyrophoric (solid, liquid or gas), unstable (reactive) material 
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(solid, liquid or gas) or water-reactive material (solid or liq
uid). 

[F] PHYSIOLOGICAL WARNING THRESHOLD 
LEVEL. A concentration of air-borne contaminants, nor
mally expressed in parts per million (ppm) or milligrams per 
cubic meter (mg/m3

), that represents the concentration at 
which persons can sense the presence of the contaminant due 
to odor, irritation or other quick-acting physiological 
response. When used in conjunction with the permissible 
exposure limit (PEL) the physiological warning threshold 
levels are those consistent with the classification system used 
to establish the PEL. See the definition of "Permissible expo
sure limit (PEL)" in the International Fire Code. 

PLACE OF RELIGIOUS WORSHIP. See "Religious wor
ship, place of." 

PLASTIC, APPROVED. Any thermoplastic, thermosetting 
or reinforced thermosetting plastic material that conforms to 
combustibility classifications specified in the section applica
ble to the application and plastic type. 

PLASTIC COMPOSITE. A generic designation that refers I 
to wood/plastic composites and plastic lumber. 

PLASTIC GLAZING. Plastic materials that are glazed or 
set in frame or sash and not held by mechanical fasteners that 
pass through the glazing material. 

[BS] PLASTIC LUMBER. A manufactured product made 
primarily of plastic materials (filled or unfilled) which is gen
erally rectangular in cross section. 

PLATFORM. A raised area within a building used for wor
ship, the presentation of music, plays or other entertainment; 
the head table for special guests; the raised area for lecturers 
and speakers; boxing and wrestling rings; theater-in-the
round stages; and similar purposes wherein, other than hori
zontal sliding curtains, there are no overhead hanging cur
tains, drops, scenery or stage effects other than lighting and 
sound. A temporary platform is one installed for not more 
than 30 days. 

POLYPROPYLENE SIDING. A shaped material, made 
principally from polypropylene homopolymer, or copolymer, 
which in some cases contains fillers or reinforcements, that is 
used to clad exterior walls of buildings. 

[BS] PORCELAIN TILE. Tile that conforms to the 
requirements of ANSI 137.1.3 for ceramic tile having an 
absorption of 0.5 percent or less in accordance with ANSI 
137.4.1-Class Table and ANSI 137.1.6.1 Allowable Proper
ties by Tile Type-Table 10. 

[BS] POSITIVE ROOF DRAINAGE. The drainage condi
tion in which consideration has been made for all loading 
deflections of the roof deck, and additional slope has been 
provided to ensure drainage of the roof within 48 hours of 
precipitation. 

POWER-ASSISTED DOOR. Swinging door which opens 
by reduced pushing or pulling force on the door-operating 
hardware. The door closes automatically after the pushing or 
pulling force is released and functions with decreased forces. 
See "Low-energy power-operated door" and "Power-oper
ated door." 
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POWER-OPERATED DOOR. Swinging, sliding, or fold
ing door which opens automatically when approached by a 
pedestrian or opens automatically upon an action by a pedes
trian. The door closes automatically and includes provisions 
such as presence sensors to prevent entrapment. See "Low 
energy power-operated door" and "Power-assisted door." 

[BS] PREFABRICATED WOOD I-JOIST. Structural 
member manufactured using sawn or structural composite 
lumber flanges and wood structural panel webs bonded 
together with exterior exposure adhesives, which forms an 
"I" cross-sectional shape. 

[BS] PRESTRESSED MASONRY. Masonry in which 
internal stresses have been introduced to counteract potential 
tensile stresses in masonry resulting from applied loads. 

PRIMARY STRUCTURAL FRAME. The primary struc
tural frame shall include all of the following structural mem
bers: 

1. The columns. 

2. Structural members having direct connections to the 
columns, including girders, beams, trusses and span
drels. 

3. Members of the floor construction and roof construc
tion having direct connections to the columns. 

4. Bracing members that are essential to the vertical sta
bility of the primary structural frame under gravity 
loading shall be considered part of the primary struc
tural frame whether or not the bracing member carries 
gravity loads. 

PRIVATE GARAGE. A building or portion of a building in 
which motor vehicles used by the tenants of the building or 
buildings on the premises are stored or kept, without provi
sions for repairing or servicing such vehicles for profit. 

PROSCENIUM WALL. The wall that separates the stage 
from the auditorium or assembly seating area. 

PSYCHIATRIC HOSPITALS. See "Hospitals." 

PUBLIC ENTRANCE. An entrance that is not a service 
entrance or a restricted entrance. 

PUBLIC-USE AREAS. Interior or exterior rooms or spaces 
that are made available to the general public. 

[A] PUBLIC WAY. A street, alley or other parcel of land 
open to the outside air leading to a street, that has been 
deeded, dedicated or otherwise permanently appropriated to 
the public for public use and which has a clear width and 
height of not less than 10 feet (3048 mm). 

[F] PYROPHORIC. A chemical with an auto-ignition tem
perature in air, at or below a temperature of l30°F (54.4°C). 

[F] PYROTECHNIC COMPOSITION. A chemical mix
ture that produces visible light displays or sounds through a 
self-propagating, heat-releasing chemical reaction which is 
initiated by ignition. 

I RADIANT BARRIER. A material having a low-emittance 
surface of 0.1 or less installed in building assemblies. 

RAMP. A walking surface that has a running slope steeper 
than one unit vertical in 20 units horizontal (5-percent slope). 
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RAMP-ACCESS OPEN PARKING GARAGES. Open 
parking garages employing a series of continuously rising 
floors or a series of interconnecting ramps between floors 
permitting the movement of vehicles under their own power 
from and to the street level. 

RAMP, EXIT ACCESS. See "Exit access ramp." 

RAMP, EXTERIOR EXIT. See "Exterior exit ramp." 

RAMP, INTERIOR EXIT. See "Interior exit ramp." 

[A] RECORD DRAWINGS. Drawings ("as builts") that 
document the location of all devices, appliances, wiring 
sequences, wiring methods and connections of the compo
nents of afire alarm system as installed. 

REFLECTIVE PLASTIC CORE INSULATION. An I 
insulation material packaged in rolls, that is less than 1

/ 2 inch 
(12.7 mm) thick, with not less than one exterior low-emit
tance surface (0.1 or less) and a core material containing 
voids or cells. 

[A] REGISTERED DESIGN PROFESSIONAL. An indi
vidual who is registered or licensed to practice their respec
tive design profession as defined by the statutory 
requirements of the professional registration laws of the state 
or jurisdiction in which the project is to be constructed. 

[A] REGISTERED DESIGN PROFESSIONAL IN 
RESPONSIBLE CHARGE. A registered design profes
sional engaged by the owner or the owner's authorized agent 
to review and coordinate certain aspects of the project, as 
determined by the building official, for compatibility with the 
design of the building or structure, including submittal docu
ments prepared by others, deferred submittal documents and 
phased submittal documents. 

RELIGIOUS WORSHIP, PLACE OF. A building or por
tion thereof intended for the performance of religious ser
vices. 

[A] REP AIR. The reconstruction or renewal of any part of an I 
existing building for the purpose of its maintenance or to cor
rect damage. 

[EB] REROOFING. The process of recovering or replacing 
an existing roof covering. See "Roof recover" and "Roof 
replacement." 

RESIDENTIAL AIRCRAFT HANGAR. An accessory 
building less than 2,000 square feet (186 m2

) and 20 feet 
(6096 mm) in building height constructed on a one- or two
family property where aircraft are stored. Such use will be 
considered as a residential accessory use incidental to the 
dwelling. 

[BS] RESISTANCE FACTOR. A factor that accounts for 
deviations of the actual strength from the nominal strength 
and the manner and consequences of failure (also called 
"strength reduction factor"). 

[BS] RESTRICTED ENTRANCE. An 1;mtrance that is 
made available for common use on a controlled basis, but not 
public use, and that is not a service entrance. 

RETRACTABLE AWNING. A retractable awning is a 
cover with a frame that retracts against a building or other 
structure to which it is entirely supported. 

2015 INTERNATIONAL BUILDING CODE® 



[BS] RISK CATEGORY. A categorization of buildings and 
other structures for determination of flood, wind, snow, ice 
and earthquake loads based on the risk associated with unac
ceptable performance. 

[BS] RISK-TARGETED MAXIMUM CONSIDERED 
EARTHQUAKE (MCER) GROUND MOTION 
RESPONSE ACCELERATIONS. The most severe earth
quake effects considered by this code, determined for the ori
entation that results in the largest maximum response to 
horizontal ground motions and with adjustment for targeted 
risk. 

[BS] ROOF ASSEMBLY (For application to Chapter 15 
only). A system designed to provide weather protection and 
resistance to design loads. The system consists of a roof cov
ering and roof deck or a single component serving as both the 
roof covering and the roof deck. A roof assembly includes the 
roof deck, vapor retarder, substrate or thermal barrier, insula
tion, vapor retarder and roof covering. 

[BS] ROOF COVERING. The covering applied to the roof 
deck for weather resistance, fire classification or appearance. 

ROOF COVERING SYSTEM. See "Roof assembly." 

[BS] ROOF DECK. The flat or sloped surface constructed 
on top of the exterior walls of a building or other supports for 
the purpose of enclosing the story below, or sheltering an 
area, to protect it from the elements, not including its support
ing members or vertical supports. 

ROOF DRAINAGE, POSITIVE. See "Positive roof drain
age." 

[EB] ROOF RECOVER. The process of installing an addi
tional roof covering over a prepared existing roof covering 
without removing the existing roof covering. 

[EB] ROOF REPAIR. Reconstruction or renewal of any 
part of an existing roof for the purposes of its maintenance. 

[EB] ROOF REPLACEMENT. The process of removing 
the existing roof covering, repairing any damaged substrate 
and installing a new roof covering. 

ROOF VENTILATION. The natural or mechanical process 
of supplying conditioned or unconditioned air to, or removing 
such air from, attics, cathedral ceilings or other enclosed 
spaces over which a roof assembly is installed. 

ROOFTOP STRUCTURE. A structure erected on top of the 
roof deck or on top of any part of a building. 

[BS] RUNNING BOND. The placement of masonry units 
such that head joints in successive courses are horizontally 
offset at least one-quarter the unit length. 

SALLYPORT. A security vestibule with two or more doors 
or gates where the intended purpose is to prevent continuous 
and unobstructed passage by allowing the release of only one 
door or gate at a time. 

I 
SCISSOR STAIRWAY. Two interlocking stairways provid
ing two separate paths of egress located within one exit enclo
sure. 

[BS] SCUPPER. An opening in a wall or parapet that allows 
water to drain from a roof. 
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SECONDARY MEMBERS. The following structural mem
bers shall be considered secondary members and not part of 
the primary structural frame: 

1. Structural members not having direct connections to 
the columns. 

2. Members of the floor construction and roof construc
tion not having direct connections to the columns. 

3. Bracing members other than those that are part of the 
primary structural frame. 

[BS] SEISMIC DESIGN CATEGORY. A classification 
assigned to a structure based on its risk category and the 
severity of the design earthquake ground motion at the site. 

[BS] SEISMIC FORCE-RESISTING SYSTEM. That part 
of the structural system that has been considered in the design 
to provide the required resistance to the prescribed seismic 
forces. 

SELF-CLOSING. As applied to afire door or other opening 
protective, means equipped with an device that will ensure 
closing after having been opened. 

SELF-LUMINOUS. Illuminated by a self-contained power 
source, other than batteries, and operated independently of 
external power sources. 

SELF-PRESERVATION, INCAPABLE OF. See "Incapa
ble of self-preservation." 

SELF-SERVICE STORAGE FACILITY. Real property 
designed and used for the purpose of renting or leasing indi
vidual storage spaces to customers for the purpose of storing 
and removing personal property on a self-service basis. 

[F] SERVICE CORRIDOR. A fully enclosed passage used 
for transporting HPM and purposes other than required 
means of egress. 

SERVICE ENTRANCE. An entrance intended primarily for 
delivery of goods or services. 

SHAFT. An enclosed space extending through one or more 
stories of a building, connecting vertical openings in succes
sive floors, or floors and roof. 

SHAFT ENCLOSURE. The walls or construction forming 
the boundaries of a shaft. 

[BS] SHALLOW FOUNDATION. A shallow foundation is 
an individual or strip footing, a mat foundation, a slab-on~ 
grade foundation or a similar foundation element. 

[BS] SHEAR WALL (for Chapter 23). A wall designed to 
resist lateral forces parallel to the plane of a wall. 

Shear wall, perforated. A wood structural panel sheathed 
wall with openings, that has not been specifically designed 
and detailed for force transfer around openings. 

Shear wall segment, perforated. A section of shear wall 
with full-height sheathing that meets the height-to-width 
ratio limits of Section 4.3.4 of A WC SDPWS. 

[BS] SHINGLE FASHION. A method of installing roof or 
wall coverings, water-resistive barriers, flashing or other 
building components such that upper layers of material are 
placed overlapping lower layers of material to provide for 
drainage via gravity and moisture control. 
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[BS] SINGLE-PLY MEMBRANE. A roofing membrane 
that is field applied using one layer of membrane material 
(either homogeneous or composite) rather than multiple lay
ers. 

[F] SINGLE-STATION SMOKE ALARM. An assembly 
incorporating the detector, the control equipment and the 
alarm-sounding device in one unit, operated from a power 
supply either in the unit or obtained at the point of installa
tion. 

SITE. A parcel of land bounded by a lot line or a designated 
portion of a public right-of-way. 

[BS] SITE CLASS. A classification assigned to a site based 
on the types of soils present and their engineering properties 
as defined in Section 1613.3.2. 

[BS] SITE COEFFICIENTS. The values of Fa and Fv indi
cated in Tables 1613.3.3(1) and 1613.3.3(2), respectively. 

SITE-FABRICATED STRETCH SYSTEM. A system, 
fabricated on site and intended for acoustical, tackable or aes
thetic purposes, that is composed of three elements: 

1. A frame (constructed of plastic, wood, metal or other 
material) used to hold fabric in place; 

2. A core material (infill, with the correct properties for 
the application); and 

3. An outside layer, composed of a textile, fabric or vinyl, 
that is stretched taut and held in place by tension or 
mechanical fasteners via the frame. 

SKYLIGHT, UNIT. A factory-assembled, glazed fenestra
tion unit, containing one panel of glazing material that allows 
for natural lighting through an opening in the roof assembly 
while preserving the weather-resistant barrier of the roof. 

SKYLIGHTS AND SLOPED GLAZING. Glass or other 
transparent or translucent glazing material installed at a slope 
of 15 degrees (0.26 rad) or more from vertical. Glazing mate
rial in skylights, including unit skylights, tubular daylighting 
devices, solariums, sunrooms, roofs and sloped walls, are 
included in this definition. 

SLEEPING UNIT. A room or space in which people sleep, 
which can also include permanent provisions for living, eat
ing, and either sanitation or kitchen facilities but not both. 
Such rooms and spaces that are also part of a dwelling unit 
are not sleeping units. 

[F] SMOKE ALARM. A single- or multiple-station alarm 
responsive to smoke. See "Multiple-station smoke alarm" 
and "Single-station smoke alarm." 

SMOKE BARRIER. A continuous membrane, either verti
cal or horizontal, such as a wall, floor or ceiling assembly, 
that is designed and constructed to restrict the movement of 
smoke. 

SMOKE COMPARTMENT. A space within a building 
enclosed by smoke barriers on all sides, including the top and 
bottom. 

SMOKE DAMPER. A listed device installed in ducts and 
air transfer openings designed to resist the passage of smoke. 
The device is installed to operate automatically, controlled by 
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a smoke detection system, and where required, is capable of 
being positioned from afire command center. 

[F] SMOKE DETECTOR. A listed device that senses visi
ble or invisible particles of combustion. 

SMOKE-DEVELOPED INDEX. A comparative measure, 
expressed as a dimensionless number, derived from measure
ments of smoke obscuration versus time for a material tested 
in accordance with ASTM E 84. 

SMOKE-PROTECTED ASSEMBLY SEATING. Seating 
served by means of egress that is not subject to smoke accu
mulation within or under a structure. 

SMOKEPROOF ENCLOSURE. An exit stairway designed I 
and constructed so that the movement of the products of com
bustion produced by a fire occurring in any part of the build
ing into the enclosure is limited. 

[F] SOLID. A material that has a melting point, decomposes 
or sublimes at a temperature greater than 68°F (20°C). 

SPECIAL AMUSEMENT BUILDING. A special amuse
ment building is any temporary or permanent building or por
tion thereof that is occupied for amusement, entertainment or 
educational purposes and that contains a device or system 
that conveys passengers or provides a walkway along, around 
or over a course in any direction so arranged that the means of 
egress path is not readily apparent due to visual or audio dis
tractions or is intentionally confounded or is not readily avail
able because of the nature of the attraction or mode of 
conveyance through the building or structure. 

[BS] SPECIAL FLOOD HAZARD AREA. The land area 
subject to flood hazards and shown on a Flood Insurance 
Rate Map or other flood hazard map as Zone A, AE, Al-30, 
A99, AR, AO, AH, V, VO, VE or Vl-30. 

[BS] SPECIAL INSPECTION. Inspection of construction 
requiring the expertise of an approved special inspector in 
order to ensure compliance with this code and the approved 
construction documents. 

Continuous special inspection. Special inspection by the 
special inspector who is present when and where the work 
to be inspected is being performed. 

Periodic special inspection. Special inspection by the 
special inspector who is intermittently present where the 
work to be inspected has been or is being performed. 

[BS] SPECIAL INSPECTOR. A qualified person 
employed or retained by an approved agency and approved 
by the building official as having the competence necessary 
to inspect a particular type of construction requiring special 
inspection. 

[BS] SPECIAL STRUCTURAL WALL. See Section 
1905.1.1. 

[BS] SPECIFIED COMPRESSIVE STRENGTH OF 
MASONRY,f'm• Minimum compressive strength, expressed 
as force per unit of net cross-sectional area, required of the 
masonry used in construction by the approved construction 
documents, and upon which the project design is based. 
Whenever the quantity f'm is under the radical sign, the square 
root of numerical value only is intended and the result has 
units of pounds per square inch (psi) (MPa). 
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[BS] SPLICE. The result of a factory and/or field method of 
joining or connecting two or more lengths of afire-resistant 
joint system into a continuous entity. 

SPORT ACTIVITY, AREA OF. See "Area of sport activ
ity." 

SPRAYED FIRE-RESISTANT MATERIALS. Cementi
tious or fibrous materials that are sprayed to provide fire
resistant protection of the substrates. 

STAGE. A space within a building utilized for entertainment 
or presentations, which includes overhead hanging curtains, 
drops, scenery or stage effects other than lighting and sound. 

STAIR. A change in elevation, consisting of one or more ris
ers. 

STAIRWAY. One or more flights of stairs, either exterior or 
interior, with the necessary landings and platforms connect
ing them, to form a continuous and uninterrupted passage 
from one level to another. 

STAIRWAY, EXIT ACCESS. See "Exit access stairway." 

STAIRWAY, EXTERIOR EXIT. See "Exterior exit stair
way." 

STAIRWAY, INTERIOR EXIT. See "Interior exit stair
way." 

STAIRWAY, SCISSOR. See "Scissor stairway." 

STAIRWAY, SPIRAL. A stairway having a closed circular 
form in its plan view with uniform section-shaped treads 
attached to and radiating from a minimum-diameter support
ing column. 

[F] STANDBY POWER SYSTEM. A source of automatic 
electric power of a required capacity and duration to operate 
required building, hazardous materials or ventilation systems 
in the event of a failure of the primary power. Standby power 
systems are required for electrical loads where interruption of 
the primary power could create hazards or hamper rescue or 
fire-fighting operations. 

[F] STANDPIPE SYSTEM, CLASSES OF. Standpipe 
classes are as follows: 

Class I system. A system providing 2112-inch (64 mm) 
hose connections to supply water for use by fire depart
ments and those trained in handling heavy fire streams. 

Class II system. A system providing 1112-inch (38 mm) 
hose stations to supply water for use primarily by the 
building occupants or by the fire department during initial 
response. 

Class III system. A system providing 1112-inch (38 mm) 
hose stations to supply water for use by building occu
pants and 2112-inch (64 mm) hose connections to supply a 
larger volume of water for use by fire departments and 
those trained in handling heavy fire streams. 

[F] STANDPIPE, TYPES OF. Standpipe types are as fol
lows: 

Automatic dry. A dry standpipe system, normally filled 
with pressurized air, that is arranged through the use of a 
device, such as dry pipe valve, to admit water into the sys
tem piping automatically upon the opening of a hose 
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valve. The water supply for an automatic dry standpipe 
system shall be capable of supplying the system demand. 

Automatic wet. A wet standpipe system that has a water 
supply that is capable of supplying the system demand 
automatically. 

Manual dry. A dry standpipe system that does not have a 
permanent water supply attached to the system. Manual 
dry standpipe systems require water from a fire depart
ment pumper to be pumped into the system through the 
fire department connection in order to meet the system 
demand. 

Manual wet. A wet standpipe system connected to a water 
supply for the purpose of maintaining water within the 
system but does not have a water supply capable of deliv
ering the system demand attached to the system. Manual
wet standpipe systems require water from a fire depart
ment pumper (or the like) to be pumped into the system in 
order to meet the system demand. 

Semiautomatic dry. A dry standpipe system that is 
arranged through the use of a device, such as a deluge 
valve, to admit water into the system piping upon activa
tion of a remote control device located at a hose connec
tion. A remote control activation device shall be provided 
at each hose connection. The water supply for a semiauto
matic dry standpipe system shall be capable of supplying 
the system demand. 

START OF CONSTRUCTION. The date of issuance for 
new construction and substantial improvements to existing 
structures, provided the actual start of construction, repair, 
reconstruction, rehabilitation, addition, placement or other 
improvement is within 180 days after the date of issuance. 
The actual start of construction means the first placement of 
permanent construction of a building (including a manufac
tured home) on a site, such as the pouring of a slab or foot
ings, installation of pilings or construction of columns. 

Permanent construction does not include land preparation 
(such as clearing, excavation, grading or filling), the installa
tion of streets or walkways, excavation for a basement, foot
ings, piers or foundations, the erection of temporary forms or 
the installation of accessory buildings such as garages or 
sheds not occupied as dwelling units or not part of the main 
building. For a substantial improvement, the actual "start of 
construction" means the first alteration of any wall, ceiling, 
floor or other structural part of a building, whether or not that 
alteration affects the external dimensions of the building. 

[BS] STEEL CONSTRUCTION, COLD-FORMED. That 
type of construction made up entirely or in part of steel struc
tural members cold formed to shape from sheet or strip steel 
such as roof deck, floor and wall panels, studs, floor joists, 
roof joists and other structural elements. 

[BS] STEEL ELEMENT, STRUCTURAL. Any steel I 
structural member of a building or structure consisting of 
rolled shapes, pipe, hollow structural sections, plates, bars, 
sheets, rods or steel castings other than cold-formed steel or 
steel joist members. 

[BS] STEEL JOIST. Any steel structural member of a 
building or structure made of hot-rolled or cold-formed solid 
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or open-web sections, or riveted or welded bars, strip or sheet 
steel members, or slotted and expanded, or otherwise 
deformed rolled sections. 

[BS] STEEL MEMBER, STRUCTURAL. Any steel struc
tural member of a building or structure consisting of a rolled 
steel structural shape other than cold-formed steel, or steel 
joist members. 

STEEP SLOPE. A roof slope greater than two units vertical 
in 12 units horizontal (17-percent slope). 

[BS] STONE MASONRY. Masonry composed of field, 
quarried or cast stone units bonded by mortar. 

[F] STORAGE, HAZARDOUS MATERIALS. The keep
ing, retention or leaving of hazardous materials in closed con
tainers, tanks, cylinders, or similar vessels; or vessels 
supplying operations through closed connections to the ves
sel. 

[BS] STORAGE RACKS. Cold-formed or hot-rolled steel 
structural members which are formed into steel storage racks, 
including pallet storage racks, movable-shelf racks, rack-sup
ported systems, automated storage and retrieval systems 
(stacker racks), push-back racks, pallet-flow racks, case-flow 
racks, pick modules and rack-supported platforms. Other 
types of racks, such as drive-in or drive-through racks, canti
lever racks, portable racks or racks made of materials other 
than steel, are not considered storage racks for the purpose of 
this code. 

[BS] STORM SHELTER. A building, structure or portions 
thereof, constructed in accordance with ICC 500 and desig
nated for use during a severe wind storm event, such as a hur
ricane or tornado. 

Community storm shelter. A storm shelter not defined as 
a "Residential storm shelter." 

Residential storm shelter. A storm shelter serving occu
pants of dwelling units and having an occupant load not 
exceeding 16 persons. 

STORY. That portion of a building included between the 
upper surface of a floor and the upper surface of the floor or 
roof next above (see "Basement," "Building height," "Grade 
plane" and "Mezzanine"). A story is measured as the vertical 
distance from top to top of two successive tiers of beams or 
finished floor surfaces and, for the topmost story, from the 
top of the floor finish to the top of the ceiling joists or, where 
there is not a ceiling, to the top of the roof rafters. 

STORY ABOVE GRADE PLANE. Any story having its 
finished floor surface entirely above grade plane, or in which 
the finished surface of the floor next above is: 

1. More than 6 feet (1829 mm) above grade plane; or 

2. More than 12 feet (3658 mm) above the finished 
ground level at any point. 

[BS] STRENGTH (For Chapter 21). 
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Design strength. Nominal strength multiplied by a 
strength reduction factor. 

Nominal strength. Strength of a member or cross section 
calculated in accordance with these provisions before 
application of any strength-reduction factors. 

Required strength. Strength of a member or cross section 
required to resist factored loads. 

[BS] STRENGTH (for Chapter 16). 

Nominal strength. The capacity of a structure or member 
to resist the effects of loads, as determined by computa
tions using specified material strengths and dimensions 
and equations derived from accepted principles of struc
tural mechanics or by field tests or laboratory tests of 
scaled models, allowing for modeling effects and differ
ences between laboratory and field conditions. 

Required strength. Strength of a member, cross section 
or connection required to resist factored loads or related 
internal moments and forces in such combinations as stip
ulated by these provisions. 

Strength design. A method of proportioning structural 
members such that the computed forces produced in the 
members by factored loads do not exceed the member 
design strength [also called "load and resistance factor 
design" (LRFD)]. The term "strength design" is used in 
the design of concrete and masonry structural elements. 

[BS] STRUCTURAL COMPOSITE LUMBER. Structural 
member manufactured using wood elements bonded together 
with exterior adhesives. Examples of structural composite 
lumber are: 

Laminated strand lumber (LSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths not less than 150 times the least 
dimension of the wood strand elements. 

Laminated veneer lumber (L VL). A composite of wood 
veneer sheet elements with wood fibers primarily oriented 
along the length of the member, where the veneer element 
thicknesses are 0.25 inches (6.4 mm) or less. 

Oriented strand lumber (OSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inches (2.54 mm) or less and 
their average lengths not less than 75 times and less than 
150 times the least dimension of the strand elements. 

Parallel strand lumber (PSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member where the least dimension of the 
wood strand elements is 0.25 inches (6.4 mm) or less and 
their average lengths not less than 300 times the least 
dimension of the wood strand elements. 

[BS] STRUCTURAL GLUED-LAMINATED TIMBER. 
An engineered, stress-rated product of a timber laminating 
plant, comprised of assemblies of specially selected and pre
pared wood laminations in which the grain of all laminations 
is approximately parallel longitudinally and the laminations 
are bonded with adhesives. 

[BS] STRUCTURAL OBSERVATION. The visual obser-1 
vation of the structural system by a registered design profes
sional for general conformance to the approved construction 
documents. 
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[A] STRUCTURE. That which is built or constructed. 

SUBSTANTIAL DAMAGE. Damage of any origin sus
tained by a structure whereby the cost of restoring the struc
ture to its before-damaged condition would equal or exceed 
50 percent of the market value of the structure before the 
damage occurred. 

SUBSTANTIAL IMPROVEMENT. Any repair, recon
struction, rehabilitation, alteration, addition or other 
improvement of a building or structure, the cost of which 
equals or exceeds 50 percent of the market value of the struc
ture before the improvement or repair is started. If the struc
ture has sustained substantial damage, any repairs are 
considered substantial improvement regardless of the actual 
r:pair work performed. The term does not, however, include 
either: 

1. Any project for improvement of a building required to 
correct existing health, sanitary or safety code viola
tions identified by the building official and that are the 
minimum necessary to assure safe living conditions. 

2. Any alteration of a historic structure provided that the 
alteration will not preclude the structure's continued 
designation as a historic structure. 

[BS] SUBSTANTIAL STRUCTURAL DAMAGE. A con
dition where one or both of the following apply: 

1. The vertical elements of the lateral force-resisting sys
tem have suffered damage such that the lateral load
carrying capacity of any story in any horizontal direc
tion has been reduced by more than 33 percent from its 
predamage condition. 

2. The capacity of any vertical component carrying grav
ity load, or any group of such components, that sup-

. ports more than 30 percent of the total area of the 
structure's floors and roofs has been reduced more than 
20 percent from its predamage condition and the 
remaining capacity of such affected elements, with 
respect to all dead and live loads, is less than 75 percent 
of that required by this code for new buildings of simi
lar structure, purpose and location. 

[E] SUNROOM. A one-story structure attached to a building 
with a glazing area in excess of 40 percent of the gross area of 
the structure's exterior walls and roof. 

[F] SUPERVISING STATION. A facility that receives sig
nals and at which personnel are in attendance at all times to 
respond to these signals. 

[F] SUPERVISORY SERVICE. The service required to 
monitor performance of guard tours and the operative condi
tion of fixed suppression systems or other systems for the 
protection of life and property. 

[F] SUPERVISORY SIGNAL. A signal indicating the need 
of action in connection with the supervision of guard tours, 
the fire suppression systems or equipment or the maintenance 
features of related systems. 

[F] SUPERVISORY SIGNAL-INITIATING DEVICE. 
An initiation device, such as a valve supervisory switch, 
wa~er-level indicator or low-air pressure switch on a dry-pipe 
spnnkler system, whose change of state signals an off-normal 
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c.ondition and its restoration to normal of a fire protection or 
bfe safety system, or a need for action in connection with 
guard tours, fire suppression systems or equipment or mainte
nance features of related systems. 

[BS] SUSCEPTIBLE BAY. A roof or portion thereof with: 

1. A slope less than 1/ 4-inch per foot (0.0208 rad); or 

2. On which water is impounded, in whole or in part, and 
the secondary drainage system is functional but the pri
mary drainage system is blocked. 

A roof surface with a slope of 1
/ 4-inch per foot (0.0208 

rad) or greater towards points of free drainage is not a suscep
tible bay. 

SWIM_MING P<;>OL. Any structure intended for swimming, 
recreational bathing or wading that contains water over 24 
inches (610 mm) deep. This includes in-ground, above
ground and on-ground pools; hot tubs; spas and fixed-in
place wading pools. 

T RAT~G. '_fhe time period that the penetration firestop 
system, mcludmg the penetrating item, limits the maximum 
temperature rise to 325°F (163°C) above its initial tempera
ture through the penetration on the nonfire side when tested 
in accordance with ASTM E 814 or UL 1479. 

TECHNICAL PRODUCTION AREA. Open elevated 
areas or spaces intended for entertainment technicians to 
walk on and occupy for servicing and operating entertain
ment technology systems and equipment. Galleries, includ
ing fly and lighting galleries, gridirons, catwalks, and similar 
areas are designed for these purposes. 

TENSILE MEMBRANE STRUCTURE. A membrane 
structure having a shape that is determined by tension in the 
membrane and the geometry of the support structure. Typi
cally, the structure consists of both flexible elements (e.g., 
membrane and cables), nonflexible elements (e.g., struts, 
masts, beams and arches) and the anchorage (e.g., supports 
and foundations). This includes frame-supported tensile 
membrane structures. 

TENT. A structure, enclosure or shelter, with or without 
sidewalls or drops, constructed of fabric or pliable material 
supported in any manner except by air or the contents it pro
tects. 

[E] THERMAL ISOLATION. A separation of conditioned 
sp~c~s, between a sunroom and a dwelling unit, consisting of 
existmg or new walls, doors or windows. 

THERMOPLASTIC MATERIAL. A plastic material that 
is capable of being repeatedly softened by increase of temper~ 
ature and hardened by decrease of temperature. 

THERMOSETTING MATERIAL. A plastic material that 
is capable of being changed into a substantially nonreform
able product when. cured. 

THROUGH PENETRATION. A breach in both sides of a 
floor, floor-ceiling or wall assembly to accommodate an item 
passing through the breaches. 

THROUGH-PENETRATION FIRESTOP SYSTEM. An 
assemblage consisting of a fire-resistance-rated floor floor
ceiling, or wall assembly, one or more penetrating ite~s pass-
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ing through the breaches in both sides of the assembly and the 
materials or devices, or both, installed to resist the spread of 
fire through the assembly for a prescribed period of time. 

[BS] TIE-DOWN (HOLD-DOWN). A device used to resist 
uplift of the chords of shear walls. 

[BS] TIE, WALL. Metal connector that connects wythes of 
masonry walls together. 

[BS] TILE, STRUCTURAL CLAY. A hollow masonry unit 
composed of burned clay, shale, fire clay or mixture thereof, 
and having parallel cells. 

[F] TIRES, BULK STORAGE OF. Storage of tires where 
the area available for storage exceeds 20,000 cubic feet (566 
m.3). 
[A] TOWNHOUSE. A single-family dwelling unit con
structed in a group of three or more attached units in which 
each unit extends from the foundation to roof and with open 
space on at least two sides. 

[F] TOXIC. A chemical falling within any of the following 
categories: 

1. A chemical that has a median lethal dose (LD50) of 
more than 50 milligrams per kilogram, but not more 
than 500 milligrams per kilogram of body weight when 
administered orally to albino rats weighing between 
200 and 300 grams each. 

2. A chemical that has a median lethal dose (LD50) of 
more than 200 milligrams per kilogram, but not more 
than 1,000 milligrams per kilogram of body weight 
when administered by continuous contact for 24 hours 
(or less if death occurs within 24 hours) with the bare 
skin of albino rabbits weighing between 2 and 3 kilo
grams each. 

3. A chemical that has a median lethal concentration 
(LC50) in air of more than 200 parts per million, but not 
more than 2,000 parts per million by volume of gas or 
vapor, or more than 2 milligrams per liter but not more 
than 20 milligrams per liter of mist, fume or dust, when 
administered by continuous inhalation for 1 hour (or 
less if death occurs within 1 hour) to albino rats weigh
ing between 200 and 300 grams each. 

TRANSIENT. Occupancy of a dwelling unit or sleeping unit 
for not more than 30 days. 

TRANSIENT AIRCRAFT. Aircraft based at another loca
tion and that is at the transient location for not more than 90 
days. 

[BS] TREATED WOOD. Wood products that are condi
tioned to enhance fire-retardant or preservative properties. 
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Fire-retardant-treated wood. Wood products that, when 
impregnated with chemicals by a pressure process or other 
means during manufacture, exhibit reduced surface-burn
ing characteristics and resist propagation of fire. 

Preservative-treated wood. Wood products that, condi
tioned with chemicals by a pressure process or other 
means, exhibit reduced susceptibility to damage by fungi, 
insects or marine borers. 

TRIM. Picture molds, chair rails, baseboards, handrails, 
door and window frames and similar decorative or protective 
materials used in fixed applications. 

[F] TROUBLE SIGNAL. A signal initiated by the fire 
alarm system or device indicative of a fault in a monitored 
circuit or component. 

[BS] TUBULAR DAYLIGHTING DEVICE (TDD). A 
non-operable fenestration unit primarily designed to transmit 
daylight from a roof surface to an interior ceiling via a tubular 
conduit. The basic unit consists of an exterior glazed weather
ing surface, a light-transmitting tube with a reflective interior 
surface, and an interior-sealing device such as a translucent 
ceiling panel. The unit can be factory assembled, or field
assembled from a manufactured kit. 

24-HOUR BASIS. See "24-hour basis" located preceding 
"AAC masonry." 

TYPE A UNIT. A dwelling unit or sleeping unit designed 
and constructed for accessibility in accordance with this code 
and the provisions for Type A units in ICC Al 17 .1. 

TYPE B UNIT. A dwelling unit or sleeping unit designed 
and constructed for accessibility in accordance with this code 
and the provisions for Type B units in ICC Al17.l, consistent 
with the design and construction requirements of the federal 
Fair Housing Act. 

[BS] UNDERLAYMENT. One or more layers of felt, 
sheathing paper, nonbituminous saturated felt or other 
approved material over which a steep-slope roof covering is 
applied. 

UNIT SKYLIGHT. See "Skylight, unit." 

[F] UNSTABLE (REACTIVE) MATERIAL. A material, 
other than an explosive, which in the pure state or as commer
cially produced, will vigorously polymerize, decompose, 
condense or become self-reactive and undergo other violent 
chemical changes, including explosion, when exposed to 
heat, friction or shock, or in the absence of an inhibitor, or in 
the presence of contaminants, or in contact with incompatible 
materials. Unstable (reactive) materials are subdivided as fol
lows: 

Class 4. Materials that in themselves are readily capable 
of detonation or explosive decomposition or explosive 
reaction at normal temperatures and pressures. This class 
includes materials that are sensitive to mechanical or 
localized thermal shock at normal temperatures and pres
sures. 

Class 3. Materials· that in themselves are capable of deto
nation or of explosive decomposition or explosive reaction 
but which require a strong initiating source or which must 
be heated under confinement before initiation. This class 
includes materials that are sensitive to thermal or mechan
ical shock at elevated temperatures and pressures. 

Class 2. Materials that in themselves are normally unsta
ble and readily undergo violent chemical change but do 
not detonate. 1bis class includes materials that can 
undergo chemical change with rapid release of energy at 
normal temperatures and pressures, and that can undergo 
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violent chemical change at elevated temperatures and 
pressures. 

Class 1. Materials that in themselves are normally stable 
but which can become unstable at elevated temperatures 
and pressure. 

[F] USE (MATERIAL). Placing a material into action, 
including solids, liquids and gases. 

VAPOR PERMEABLE MEMBRANE. The property of 
having a moisture vapor permeance rating of 5 perms (2.9 x 
10-10 kg/Pa x s x m2

) or greater, when tested in accordance 
with the desiccant method using Procedure A of ASTM E 96. 
A vapor permeable material permits the passage of moisture 
vapor. 

VAPOR RETARDER CLASS. A measure of a material or 
assembly's ability to limit the amount of moisture that passes 
through that material or assembly. Vapor retarder class shall 
be defined using the desiccant method of ASTM E 96 as fol
lows: 

Class I: 0.1 perm or less. 

Class II: 0.1<perms;1.0 perm. 

Class ID: 1.0<perms;10 perm. 

I 
VEGETATIVE ROOF. An assembly of interacting compo
nents designed to waterproof and normally insulate a build
ing's top surface that includes, by design, vegetation and 
related landscape elements. 

VEIDCLE BARRIER. A component or a system of compo
nents, near open sides of a garage floor or ramp or building 
walls that act as restraints for vehicles. 

VEHICULAR GATE. A gate that is intended for use at a 
vehicular entrance or exit to a facility, building or portion 
thereof, and that is not intended for use by pedestrian traffic. 

VENEER. A facing attached to a wall for the purpose of pro
viding ornamentation, protection or insulation, but not 
counted as adding strength to the wall. 

[M] VENTILATION. The natural or mechanical process of 
supplying conditioned or unconditioned air to, or removing 
such air from, any space. 

VINYL SIDING. A shaped material, made principally from 
rigid polyvinyl chloride (PVC), that is used as an exterior 
wall covering. 

[F] VISIBLE ALARM NOTIFICATION APPLIANCE. A 
notification appliance that alerts by the sense of sight. 

WALKWAY, PEDESTRIAN. A walkway used exclusively 
as a pedestrian trafficway. 

[BS] WALL (for Chapter 21). A vertical element with a 
horizontal length-to-thickness ratio greater than three, used to 
enclose space. 

Cavity wall. A wall built of masonry units or of concrete, 
or a combination of these materials, arranged to provide an 
airspace within the wall, and in which the inner and outer 
parts of the wall are tied together with metal ties. 

Dry-stacked, surface-bonded wall. A wall built of con
crete masonry units where the units are stacked dry, with-
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out mortar on the bed or head joints, and where both sides 
of the wall are coated with a surface-bonding mortar. 

Parapet wall. The part of any wall entirely above the roof 
line. 

[BS] WALL, LOAD-BEARING. Any wall meeting either 
of the following classifications: 

1. Any metal or wood stud wall that supports more than 
100 pounds per linear foot (1459 N/m) of vertical load 
in addition to its own weight. 

2. Any masonry or concrete wall that supports more than 
200 pounds per linear foot (2919 Nim) of vertical load 
in addition to its own weight. 

[BS] WALL, NONLOAD-BEARING. Any wall that is not 
a load-bearing wall. 

[F] WATER-REACTIVE MATERIAL. A material that 
explodes; violently reacts; produces flammable, toxic or other 
hazardous gases; or evolves enough heat to cause autoigni
tion or ignition of combustibles upon exposure to water or 
moisture. Water-reactive materials are subdivided as follows: 

Class 3. Materials that react explosively with water with
out requiring heat or confinement. 

Class 2. Materials that react violently with water or have 
the ability to boil water. Materials that produce flammable, 
toxic or other hazardous gases or evolve enough heat to 
cause autoignition or ignition of combustibles upon expo
sure to water or moisture. 

Class 1. Materials that react with water with some release 
of energy, but not violently. 

WATER-RESISTIVE BARRIER. A material behind an 
exterior wall covering that is intended to resist liquid water 
that has penetrated behind the exterior covering from further 
intruding into the exterior wall assembly. 

WEATHER-EXPOSED SURFACES. Surfaces of walls, 
ceilings, floors, roofs, soffits and similar surfaces exposed to 
the weather except the following: 

1. Ceilings and roof soffits enclosed by walls, fascia, 
bulkheads or beams that extend not less than 12 inches 
(305 mm) below such ceiling or roof soffits. 

2. Walls or portions of walls beneath an unenclosed roof 
area, where located a horizontal distance from an open 
exterior opening equal to not less than twice the height 
of the opening. 

3. Ceiling and roof soffits located a minimum horizontal 
distance of 10 feet (3048 mm) from the outer edges of 
the ceiling or roof soffits. 

[F] WET-CHEMICAL EXTINGillSIDNG SYSTEM. A 
solution of water and potassium-carbonate-based chemical, 
potassium-acetate-based chemical or a combination thereof, 
forming an extinguishing agent. 

WHEELCHAIR SPACE. A space for a single wheelchair 
and its occupant. 

WILDLAND-URBAN INTERFACE AREA. That geo-1 
graphical area where structures and other human develop
ment meets or intermingles with wildland or vegetative fuels. 
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[BS] WIND-BORNE DEBRIS REGION. Areas within hur
ricane-prone regions located: 

1. Within 1 mile (1.61 km) of the coastal mean high water 
line where the ultimate design wind speed, vult• is 130 
mph (58 mis) or greater; or 

2. ill areas where the ultimate design wind speed is 140 
mph (63.6 mis) or greater; or Hawaii. 

For Risk Category II buildings and structures and Risk 
Category ill buildings and structures, except health care 
facilities, the wind-borne debris region shall be based on Fig
ure 1609.3.(1). For Risk Category N buildings and struc
tures and Risk Category Ill health care facilities, the wind
bome debris region shall be based on Figure 1609.3(2). 

WINDFORCE-RESISTING SYSTEM, MAIN. See 
"Main windforce-resisting system." 

[BS] WIND SPEED, V"11• Ultimate design wind speeds. 

[BS] WIND SPEED, Vasd' Nominal design wind speeds. 

WINDER. A tread with nonparallel edges. 

[BS] WIRE BACKING. Horizontal strands of tautened wire 
attached to surfaces of vertical supports which, when covered 
with the building paper, provide a backing for cement plaster 

[F] WIRELESS PROTECTION SYSTEM. A system or a 
part of a system that can transmit and receive signals without 
the aid of wire. 

I 
[BS] WOOD/PLASTIC COMPOSITE. A composite mate
rial made primarily from wood or cellulose-based materials 
and plastic. 

[BS] WOOD SHEAR PANEL. A wood floor, roof or wall 
component sheathed to act as a shear wall or diaphragm. 

[BS] WOOD STRUCTURAL PANEL. A panel manufac
tured from veneers, wood strands or wafers or a combination 
of veneer and wood strands or wafers bonded together with 
waterproof synthetic resins or other suitable bonding sys
tems. Examples of wood structural panels are: 

Composite panels. A wood structural panel that is com
prised of wood veneer and reconstituted wood-based 
material and bonded together with waterproof adhesive; 

Oriented strand board (OSB). A mat-formed wood 
structural panel comprised of thin rectangular wood 
strands arranged in cross-aligned layers with surface lay
ers normally arranged in the long panel direction and 
bonded with waterproof adhesive; or 

Plywood. A wood structural panel comprised of plies of 
wood veneer arranged in cross-aligned layers. The plies 
are bonded with waterproof adhesive that cures on appli
cation of heat and pressure. 

[F] WORKSTATION. A defined space or an independent 
principal piece of equipment using HPM within a fabrication 
area where a specific function, laboratory procedure or 
research activity occurs. Approved or listed hazardous mate
rials storage cabinets, flammable liquid storage cabinets or 
gas cabinets serving a workstation are included as part of the 
workstation. A workstation is allowed to contain ventilation 
equipment, fire protection devices, detection devices, electri
cal devices and other processing and scientific equipment. 
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[BS] WYTHE. Each continuous, vertical section of a wall, 
one masonry unit in thickness. 

YARD. An open space, other than a court, unobstructed from 
the ground to the sky, except where specifically provided by 
this code, on the lot on which a building is situated. 

[F] ZONE. A defined area within the protected premises. A 
zone can define an area from which a signal can be received, 
an area to which a signal can be sent or an area in which a 
form of control can be executed: 

[F] ZONE, NOTIFICATION. An area within a building or 
facility covered by notification appliances which are acti
vated simultaneously. 
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CHAPTER3 

USE AND OCCUPANCY CLASSIFICATION 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 301 
GENERAL 

301.1 Scope. The provisions of this chapter shall control the 
classification of all buildings and structures as to use and 
occupancy. 

SECTION 302 
CLASSIFICATION 

302.1 General. Structures or portions of structures shall be 
classified with respect to occupancy in one or more of the 
groups listed in this section. A room or space that is intended 
to be occupied at different times for different purposes shall 
comply with all of the requirements that are applicable to 
each of the purposes for which the room or space will be 
occupied. Structures with multiple occupancies or uses shall 
comply with Section 508. Where a structure is proposed for a 
purpose that is not specifically provided for in this code, such 
structure shall be classified in the group that the occupancy 
most nearly resembles, according to the fire safety and rela
tive hazard involved. 

1. Assembly (see Section 303): Groups A-1, A-2, A-3, 
A-4 andA-5. 

2. Business (see Section 304): Group B. 

3. Educational (see Section 305): Group E. 

4. Factory and Industrial (see Section 306): Groups F-1 
andF-2. 

5. High Hazard (see Section 307): Groups H-1, H-2, H-3, 
H-4andH-5. 

6. Institutional (see Section 308): Groups I-1, I-2, I-3 
andl-4. 

7. Mercantile (see Section 309): Group M. 

8. Residential (see Section 310): Groups R-1, R-2, R-3 
andR-4. 

9. Storage (see Section 311): Groups S-1 and S-2. 

10. Utility and Miscellaneous (see Section 312): Group 
u. 

SECTION 303 
ASSEMBLY GROUP A 

303.1 Assembly Group A. Assembly Group A occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for the gathering of persons for purposes such 
as civic, social or religious functions; recreation, food or 
drink consumption or awaiting transportation. 
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303.1.1 Small buildings and tenant spaces. A building or 
tenant space used for assembly purposes with an occupant 
load of less than 50 persons shall be classified as a Group 
B occupancy. 

303.1.2 Small assembly spaces. The following rooms and 
spaces shall not be classified as Assembly occupancies: 

1. A room or space used for assembly purposes with an 
occupant load of less than 50 persons and accessory 
to another occupancy shall be classified as a Group 
B occupancy or as part of that occupancy. 

2. A room or space used for assembly purposes that is 
less than 750 square feet (70 m2

) in area and acces
sory to another occupancy shall be classified as a 
Group B occupancy or as part of that occupancy. 

303.1.3 Associated with Group E occupancies. A room 
or space used for assembly purposes that is associated with 
a Group E occupancy is not considered a separate occu
pancy. 

303.1.4 Accessory to places of religious worship. 
Accessory religious educational rooms and religious audi
toriums with occupant loads of less than 100 per room or 
space are not considered separate occupancies. 

303.2 Assembly Group A-1. Group A-1 occupancy includes 
assembly uses, usually with fixed seating, intended for the 
production and viewing of the performing arts or motion pic
tures including, but not limited to: 

Motion picture theaters 
Symphony and concert halls 
Television and radio studios admitting an audience 
Theaters 

303.3 Assembly Group A-2. Group A-2 occupancy includes 
assembly uses intended for food and/or drink consumption 
including, but not limited to: 

Banquet halls 
Casinos (gaming areas) 
Nightclubs 
Restaurants, cafeterias and similar dining facilities 

(including associated commercial kitchens) 
Taverns and bars 

303.4 Assembly Group A-3. Group A-3 occupancy includes 
assembly uses intended for worship, recreation or amusement 
and other assembly uses not classified elsewhere in Group A 
including, but not limited to: 

Amusement arcades 
Art galleries 
Bowling alleys 
Community halls 
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Courtrooms 
Dance halls (not including food or drink consumption) 
Exhibition halls 
Funeral parlors 
Gymnasiums (without spectator seating) 
Indoor swimming pools (without spectator seating) 
Indoor tennis courts (without spectator seating) 
Lecture halls 
Libraries 
Museums 
Places of religious worship 
Pool and billiard parlors 
W airing areas in transportation terminals 

303.5 Assembly Group A-4. Group A-4 occupancy includes 
assembly uses intended for viewing of indoor sporting events 
and activities with spectator seating including, but not limited 
to: 

Arenas 
Skating rinks 
Swimming pools 
Tennis courts 

303.6 Assembly Group A-5. Group A-5 occupancy includes 
assembly uses intended for participation in or viewing out
door activities including, but not limited to: 

Amusement park structures 
Bleachers 
Grandstands 
Stadiums 

SECTION 304 
BUSINESS GROUP B 

304.1 Business Group B. Business Group B occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for office, professional or service-type trans
actions, including storage of records and accounts. Business 
occupancies shall include, but not be limited to, the follow
ing: 
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Airport traffic control towers 
Ambulatory care facilities 
Animal hospitals, kennels and pounds 
Banks 
Barber and beauty shops 
Car wash 
Civic administration 
Clinic, outpatient 
Dry cleaning and laundries: pick-up and delivery stations 

and self-service 
Educational occupancies for students above the 12th grade 
Electronic data processing 
Food processing establishments and commercial kitchens 

not associated with restaurants, cafeterias and similar 
dining facilities not more than 2,500 square feet (232 m2

) 

in area. 
Laboratories: testing and research 
Motor vehicle showrooms 
Post offices 
Print shops 

Professional services (architects, attorneys, dentists, 
physicians, engineers, etc.) 

Radio and television stations 
Telephone exchanges 
Training and skill development not in a school or 

academic program (this shall include, but not be limited I 
to, tutoring centers, martial arts studios, gymnastics and 
similar uses regardless of the ages served, and where not 
classified as a Group A occupancy). 

304.2 Definitions. The following terms are defined in Chap
ter 2: 

AMBULATORY CARE FACILITY. 

CLINIC, OUTPATIENT. 

SECTION 305 
EDUCATIONAL GROUPE 

305.1 Educational Group E. Educational Group E occu
pancy includes, among others, the use of a building or struc
ture, or a portion thereof, by six or more persons at any one 
time for educational purposes through the 12th grade. 

305.1.1 Accessory to places of religious worship. Reli
gious educational rooms and religious auditoriums, which 
are accessory to places of religious worship in accordance 
with Section 303.1.4 and have occupant loads ofless than 
100 per room or space, shall be classified as Group A-3 
occupancies. 

305.2 Group E, day care facilities. This group includes 
buildings and structures or portions thereof occupied by more 
than five children older than 21

/ 2 years of age who receive 
educational, supervision or personal care services for fewer 
than 24 hours per day. 

305.2.1 Within places of religious worship. Rooms and 
spaces within places of religious worship providing such 
day care during religious functions shall be classified as 
part of the primary occupancy. 

305.2.2 Five or fewer children. A facility having five or 
fewer children receiving such day care shall be classified 
as part of the primary occupancy. 

305.2.3 Five or fewer children in a dwelling unit. A 
facility such as the above within a dwelling unit and hav
ing five or fewer children receiving such day care shall be 
classified as a Group R-3 occupancy or shall comply with 
the International Residential Code. 

SECTION 306 
FACTORY GROUP F 

306.l Factory Industrial Group F. Factory Industrial Group 
F occupancy includes, among others, the use of a building or 
structure, or a portion thereof, for assembling, disassembling, 
fabricating, finishing, manufacturing, packaging, repair or 
processing operations that are not classified as a Group H 
hazardous or Group S storage occupancy. 

306.2 Moderate-hazard factory industrial, Group F-1. 
Factory industrial uses that are not classified as Factory 
Industrial F-2 Low Hazard shall be classified as F-1 Moder-
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ate Hazard and shall include, but not be limited to, the follow
ing: 

Aircraft (manufacturing, not to include repair) 
Appliances 
Athletic equipment 
Automobiles and other motor vehicles 
Bakeries 
Beverages: over 16-percent alcohol content 
Bicycles 
Boats 
Brooms or brushes 
Business machines 
Cameras and photo equipment 
Canvas or similar fabric 
Carpets and rugs (includes cleaning) 
Clothing 
Construction and agricultural machinery 
Disinfectants 
Dry cleaning and dyeing 
Electric generation plants 
Electronics 
Engines (including rebuilding) 
Food processing establishments and commercial kitchens 

not associated with restaurants, cafeterias and similar 
dining facilities more than 2,500 square feet (232 m2

) in 
area. 

Furniture 
Hemp products 
Jute products 
Laundries 
Leather products 
Machinery 
Metals 
Millwork (sash and door) 
Motion pictures and television filming (without 

spectators) 
Musical instruments 
Optical goods 
Paper mills or products 
Photographic film 
Plastic products 
Printing or publishing 
Recreational vehicles 
Refuse incineration 
Shoes 
Soaps and detergents 
Textiles 
Tobacco 
Trailers 
Upholstering 
Wood; distillation 
Woodworking (cabinet) 

306.3 Low-hazard factory industrial, Group F-2. Factory 
industrial uses that involve the fabrication or manufacturing 
of noncombustible materials that during finishing, packing or 
processing do not involve a significant fire hazard shall be 
classified as F-2 occupancies and shall include, but not be 
limited to, the following: 

Beverages: up to and including 16-percent alcohol content 
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Brick and masonry 
Ceramic products 
Foundries 
Glass products 
Gypsum 
Ice 
Metal products (fabrication and assembly) 

SECTION 307 
HIGH-HAZARD GROUP H 

[F] 307.1 High-hazard Group H. High-hazard Group H 
occupancy includes, among others, the use of a building or 
structure, or a portion thereof, that involves the manufactur
ing, processing, generation or storage of materials that consti
tute a physical or health hazard in quantities in excess of 
those allowed in control areas complying with Section 414, 
based on the maximum allowable quantity limits for control 
areas set forth in Tables 307.1(1) and 307.1(2). Hazardous 
occupancies are classified in Groups H-1, H-2, H-3, H-4 and 
H-5 and shall be in accordance with this section, the require- . 
ments of Section 415 and the International Fire Code. Haz
ardous materials stored, or used on top of roofs or canopies, 
shall be classified as outdoor storage or use and shall comply 
with the International Fire Code. 

[F] 307.1.1 Uses other than Group H. An occupancy that I 
stores, uses or handles hazardous materials as described in 
one or more of the following items shall not be classified 
as Group H, but shall be classified as the occupancy that it 
most nearly resembles. 

1. Buildings and structures occupied for the applica
tion of flammable finishes, provided that such 
buildings or areas conform to the requirements of 
Section 416 and the International Fire Code. 

2. Wholesale and retail sales and storage of flamma
ble and combustible liquids in mercantile occu
pancies conforming to the International Fire 
Code. 

3. Closed piping system containing flammable or 
combustible liquids or gases utilized for the opera
tion of machinery or equipment. 

4. Cleaning establishments that utilize combustible 
liquid solvents having a flash point of 140°F 
(60°C) or higher in closed systems employing 
equipment listed by an approved testing agency, 
provided that this occupancy is separated from all 
other areas of the building by 1-hour fire barriers 
constructed in accordance with Section 707 or 1-
hour horizantal assemblies constructed in accor
dance with Section 711, or both. 

5. Cleaning establishments that utilize a liquid sol
vent having a flash point at or above 200°F 
(93°C). 

6. Liquor stores and distributors without bulk stor
age. 

7. Refrigeration systems. 
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8. The storage or utilization of materials for agricul
tural purposes on the premises. 

9. Stationary batteries utilized for facility emergency 
power, uninterruptable power supply or telecom
munication facilities, provided that the batteries 
are provided with safety venting caps and ventila
tion is provided in accordance with the Interna
tional Mechanical Code. 

10. Corrosive personal or household products in their 
original packaging used in retail display. 

11. Commonly used corrosive building materials. 

12. Buildings and structures occupied for aerosol stor
age shall be classified as Group S-1, provided that 
such buildings conform to the requirements of the 
International Fire Code. 

13. Display and storage of nonflammable solid and 
nonflammable or noncombustible liquid hazard
ous materials in quantities not exceeding the maxi
mum allowable quantity per control area in Group 
M or S occupancies complying with Section 
414.2.5. 

14. The storage of black powder, smokeless propellant 
and small arms primers in Groups Mand R-3 and 
special industrial explosive devices in Groups B, 
F, Mand S, provided such storage conforms to the 
quantity limits and requirements prescribed in the 
International Fire Code. 

[F] 307 .1.2 Hazardous materials. Hazardous materials in 
any quantity shall conform to the requirements of this 
code, including Section 414, and the International Fire 
Code. 

[F] 307.2 Definitions. The following terms are defined in 
Chapter 2: 

AEROSOL 

Level 1 aerosol products. 

Level 2 aerosol products. 

Level 3 aerosol products. 

AEROSOL CONTAINER. 

BALED COTTON. 

BALED COTTON, DENSELY PACKED. 

BARRICADE. 

Artificial barricade. 

Natural barricade. 

BOILING POINT. 

CLOSED SYSTEM. 

COMBUSTIBLE DUST. 

COMBUSTIBLE FIBERS. 

COMBUSTIBLE LIQUID. 
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Class II. 

Class IIIA. 

Class IIIB. 

COMPRESSED GAS. 

CONTROL AREA. 

CORROSIVE. 

CRYOGENIC FLUID. 

DAY BOX. 

DEFLAGRATION. 

DETONATION. 

DISPENSING. 

EXPLOSION. 

EXPLOSIVE. 

High explosive. 

Low explosive. 

Mass-detonating explosives. 

UN/DOTn Class 1 explosives. 

Division 1.1. 

Division 1.2. 

Division 1.3. 

Division 1.4. 

Division 1.5. 

Division 1.6. 

FIREWORKS. 

Fireworks, 1.3G. 

Fireworks, 1.4G. 

FLAMMABLE GAS. 

FLAMMABLE LIQUEFIED GAS. 

FLAMMABLE LIQUID. 

Class IA. 

Class IB. 

Class IC. 

FLAMMABLE MATERIAL. 

FLAMMABLE SOLID. 

FLASH POINT. 

HANDLING. 

HAZARDOUS MATERIALS. 

HEALTH HAZARD. 

IDGHLY TOXIC. 

INCOMPATIBLE MATERIALS. 

INERT GAS. 

OPEN SYSTEM. 

OPERATING BUILDING. 

ORGANIC PEROXIDE. 

Class I. 

Class II. 

Class ill. 
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Class IV. 

Class V. 

Unclassified detonable. 

OXIDIZER. 

Class 4. 

Class 3. 

Class 2. 

Class 1. 

OXIDIZING GAS. 

PHYSICAL HAZARD. 

PYROPHORIC. 

PYROTECHNIC COMPOSITION. 

TOXIC. 

UNSTABLE (REACTIVE) MATERIAL. 

Class 4. 

Class 3. 

Class 2. 

Class 1. 

USE AND OCCUPANCY CLASSIFICATION 

WATER-REACTIVE MATERIAL. 

Class 3. 

Class 2. 

Class 1. 

[F] 307.3 High-hazard GroupH-1. Buildings and structures 
containing materials that pose a detonation hazard shall be 
classified as Group H-1. Such materials shall include, but not 
be limited to, the following: 

Detonable pyrophoric materials 

Explosives: 

Division 1.1 

Division 1.2 

Division 1.3 

Division 1.4 

Division 1.5 

Division 1.6 

Organic peroxides, unclassified detonable 

Oxidizers, Class 4 

Unstable (reactive) materials, Class 3 detonable and Class 4 

TABLE 307.1(1) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARDa,J,m,n,p 

GROUP WHEN STORAGE" USE-CLOSED SYSTEMS• USE-OPEN SYSTEMS" 
THE MAXIMUM 

MATERIAL CLASS ALLOWABLE Solid Liquid Gas cubic Solid Liquid Gas cubic Solid Liquid 
QUANTITY IS pounds gallons 

feetat NTP 
pounds gallons 

feet at NTP 
pounds gallons 

EXCEEDED (cubic feet) (pounds) (cubic feet) (pounds) (cubic feet) (pounds) 

Combustible dust NA H-2 See NA NA See 
NA NA See 

NA Noteq Noteq Noteq 

Combustible fiberq Loose H-3 (100) NA NA 
(100) 

NA NA (20) 
NA Baled0 (1,000) (1,000) (200) 

II H-2orH-3 120d,e 120d 30d 
Combustible liquid0

• i IIIA H-2orH-3 NA 330d,e NA NA 330d NA NA sod 
IllB NA l3,20o•·f 13,200f 3,300f 

Consumer fireworks 1.4G H-3 125°• 1 NA NA NA NA NA NA NA 

Cryogenic flammable NA H-2 NA 45d NA NA 45d NA NA lOd 

Cryogenic inert NA NA NA NA NL NA NA NL NA NA 

Cryogenic oxidizing NA H-3 NA 45d NA NA 45d NA NA lOd 

Division 1.1 H-1 1•,g (l)e,g 0.25g (0.25)g 0.25g (0.25)g 
Division 1.2 H-1 1•,g (1)°' g 0.25g (0.25)g 0.25g (0.25)g 
Division 1.3 H-1 orH-2 5•.g (5)°' g lg (l)g p (l)g 

Explosives Division 1.4 H-3 50•,g (50)0'g NA 50g (5W NA NA NA 
Division 1.4G H-3 125d,e,l NA NA NA NA NA 
Division 1.5 H-1 1•,g (1)"· g 0.25g (0.25)g 0.25g (0.25)g 
Division 1.6 H-1 1•,g NA NA NA NA NA 

Flammable gas Gaseous H-2 NA 
NA l,OOOd,e 

NA NA 1,oood,• 
NA NA Liquefied (150)d,e NA c15W·· NA 

Flammableliquid0 IA H-2 
NA 

30d,e 
NA NA 

30d 
NA NA 

lOd 
IB and IC orH-3 120d,e 120d 30d 

Flammable liquid, 
H-2 combination NA orH-3 NA 120<1,e,h NA NA 120d,h NA NA 30d,h 

(IA, IB, IC) 

(continued) 
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TABLE 307.1(1)-continued 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD•,J,m,n,p 

GROUP WHEN 

MATERIAL CLASS 
THE MAXIMUM 
ALLOWABLE Solid 

QUANTITY IS pounds 

EXCEEDED (cubic feet) 

Flammable solid NA H-3 12Sd,e 

Inert gas 
Gaseous NA NA 

Liquefied NA NA 
UD H-1 le,g 

I H-2 Sd,e 

Organic peroxide II H-3 sod,• 
III H-3 12Sd,e 
IV NA NL 
v NA NL 

4 H-1 lg 

Oxidizer 
3k H-2 orH-3 10d,• 
2 H-3 2SOd,e 
1 NA 4,ooo•·f 

Oxidizing gas Gaseous H-3 NA Liquefied 

Pyrophoric NA H-2 4•.g 

4 H-1 l·· g 

Unstable (reactive) 3 H-1 orH-2 Sd,e 

2 H-3 sod,• 
1 NA NL 

3 H-2 Sd,e 

Water reactive 2 H-3 sod,• 
1 NA NL 

For SI: 1 cubic foot= 0.028 m3
, 1 pound= 0.454 kg, 1 gallon= 3.785 L. 

NL= Not Limited; NA= Not Applicable; UD =Unclassified Detonable. 
a. For use of control areas, see Section 414.2. 

STORAGE• 

Liquid Gas cubic 
gallons feetat NTP 

(pounds) 

NA NA 
NA NL 
NA NL 

(1)°' g 
(S)d, e 

(SO)d,e 
NA (12S)d,e 

NL 
NL 

(l)·· g 
(lQ)d,e 

NA (2SO)d,e 
(4,000)0·f 

NA l,sood,• 
(lSO)d,e NA 
(4)°'g so•·g 

(l)e,g 10•,g 
(S)d, e sod,• 

(SO)d,e 7SOd,e 
NL NL 

(S)d,e 
(SOl·· NA 

NL 

b. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 

USE-CLOSED SYSTEMS• USE-OPEN SYSTEMS• 

Solid Liquid Gas cubic Solid Liquid 
pounds gallons feet at NTP pounds gallons 

(cubic feet) (pounds) (cubic feet) (pounds) 

12Sd NA NA 2Sd NA 
NA NA NL NA NA 
NA NA NL NA NA 

0.2Sg (0.2S)g 0.2Sg (0.2S)g 
ld (l)d ld <V 

sod (SW NA 
lOd (lW 

12Sd (12S)d 2Sd (2S)d 
NL NL NL NL 
NL NL NL NL 

0.2Sg (0.2S)g 0.2Sg (0.2S)g 
2d (2)d 

NA 
2d (2)d 

2SOd (2SW sod (SW 
4,ooot (4,000/ l,OOOf (l,000/ 

NA NA l,sood,• 
NA NA (lSO)d,e NA 

p (l)g 10•,g 0 0 

0.2Sg (0.2S)g 2•,g 0.2Sg (0.2S)g 
ld <V lQd,e ld (l)d 

sod (SW 7SOd,e lOd (lW 
NL NL NL NL NL 

sd (S)d ld (l)d 
sod (SW NA lOd (lW 
NL NL NL NL 

I 
c. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited provided the liquids are packaged in individual containers 

not exceeding 1.3 gallons. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs or consumer products, and cosmetics containing 
not more than 50 percent by volume of water-miscible liquids with the remainder of the solutions not being flammable, shall not be limited, provided that 
such materials are packaged in individual containers not exceeding 1.3 gallons. 

d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an automatic sprinkler system in accordance with 
Section 903.3.1.1. Where Note e also applies, the increase for both notes shall be applied accumulatively. 

I 

e. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, day boxes, gas cabinets, gas rooms or exhausted 
enclosures orin listed safety cans in accordance with Section 5003.9.10 of the International Fire Code. Where Noted also applies, the increase for both notes 
shall be applied accumulatively. 

f. Quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
g. Allowed only in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
h. Containing not more than the maximum allowable quantity per control area of Class IA, IB or IC flammable liquids. 
i. The maximum allowable quantity shall not apply to fuel oil storage complying with Section 603.3.2 of the International Fire Code. 
j. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 

I k. A maximum quantity of 200 pounds of solid or 20 gallons of liquid Class 3 oxidizers is allowed when such materials are necessary for maintenance purposes, 
operation or sanitation of equipment when the storage containers and the manner of storage are approved. 

1. Net weight of the pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of the fireworks is not known, 25 percent 
of the gross weight of the fireworks, including packaging, shall be used. 

m.For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 5003.1.2 of the International Fire Code. 
n. For storage and display quantities in Group Mand storage quantities in Group S occupancies complying with Section 414.2.5, see Tables 414.2.5(1) and 

414.2.5(2). 
o. Densely packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this material class. 
p. The following shall not be included in determining the maximum allowable quantities: 

1. Liquid or gaseous fuel in fuel tanks on vehicles. 

I 2. Liquid or gaseous fuel in fuel tanks on motorized equipment operated in accordance with the International Fire Code. 

I 
3. Gaseous fuels in piping systems and fixed appliances regulated by the International Fuel Gas Code. 

4. Liquid fuels in piping systems and fixed appliances regulated by the International Mechanical Code. 

5. Alcohol-based hand rubs classified as Class I or II liquids in dispensers that are installed in accordance with Sections 5705.5 and 5705.5.1 of the 
International Fire Code. The location of the alcohol-based hand rub (ABHR) dispensers shall be provided in the construction documents. 

q. Where manufactured, generated or used in such a manner that the concentration and conditions create a fire or explosion hazard based on information 
prepared in accordance with Section 414.1.3. 
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[F] TABLE 307.1(2) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIAL POSING A HEAL TH HAZARD"· c, 1• h, 1 

STORAGEb USE-CLOSED SYSTEMSb USE-OPEN SYSTEMSb 
MATERIAL Solid Liquid gallons Gas cubic feet at NTP Solid Liquid gallons Gas cubic feet at NTP Solid Liquid gallons 

poundsd.• (pounds)d, 1 (pounds)• pounds• (pounds)•·• (pounds)• pounds• (pounds)• 

Corrosives 5,000 500 
Gaseous 810e,r 

5,000 500 
Gaseous 8 lOe 

1,000 100 Liquefied (150) Liquefied (150) 

Highly 10 (10) 
Gaseous 20g 

10 (10) 
Gaseous 20g 

3 (3) 
Toxic Liquefied ( 4 )g Liquefied ( 4 )g 

Toxic 500 (500) 
Gaseous 810e 

500 (500) 
Gaseous 8 lOe 

125 (125) 
Liquefied (150)" Liquefied (150)" 

For SI: 1 cubic foot= 0.028 m3
, 1 pound= 0.454 kg, 1 gallon= 3.785 L. 

a. For use of control areas, see Section 414.2. 
b. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 
c. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs or consumer products, and cosmetics containing not more than 50 percent by 

volume of water-miscible liquids and with the remainder of the solutions not being flammable, shall not be limited, provided that such materials are packaged 
in individual containers not exceeding 1.3 gallons. 

d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance 
with Section 903.3.1.1. Where Note e also applies, the increase for both notes shall be applied accumulatively. 

e. Maximum allowable quantities shall be increased 100 percent where stored in approved storage cabinets, gas cabinets or exhausted enclosures as specified in 
the International Fire Code. Where Noted also applies, the increase for both notes shall be applied accumulatively. · 

f. For storage and display quantities in Group Mand storage quantities in Group S occupancies complying with Section 414.2.5, see Tables 414.2.5(1) and 
414.2.5(2). 

g. Allowed only where stored in approved exhausted gas cabinets or exhausted enclosures as specified in the International Fire Code. 
h. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 
i. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 5003.1.2 of the International Fire Code. 

[F] 307.3.1 Occupancies containing explosives not clas
sified as H-1. The following occupancies containing 
explosive materials shall be classified as follows: 

1. Division 1.3 explosive materials that are used and 
maintained in a form where either confinement or 
configuration will not elevate the hazard from a 
mass fire to mass explosion hazard shall be allowed 
in H-2 occupancies. 

2. Articles, including articles packaged for shipment, 
that are not regulated as a Division 1.4 explosive 
under Bureau of Alcohol, Tobacco, Firearms and 
Explosives regulations, or unpackaged articles used 
in process operations that do not propagate a detona
tion or deflagration between articles shall be 
allowed in H-3 occupancies. 

[F] 307.4 High-hazard Group H-2. Buildings and structures 
containing materials that pose a deflagration hazard or a haz
ard from accelerated burning shall be classified as Group H-
2. Such materials shall include, but not be limited to, the fol
lowing: 

I Class I, II or IIIA flammable or combustible liquids that 
are used or stored in normally open containers or 
systems, or in closed containers or systems pressurized 

I at more than 15 pounds per square inch gauge (103.4 
kPa). 

Combustible dusts where manufactured, generated or used 
in such a manner that the concentration and conditions 
create a fire or explosion hazard based on information 
prepared in accordance with Section 414.1.3. 

Cryogenic fluids, flammable. 
Flammable gases. 
Organic peroxides, Class I. 
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Oxidizers, Class 3, that are used or stored in normally 
open containers or systems, or in closed containers or 
systems pressurized at more than 15 pounds per square I 
inch gauge (103 kPa). 

Pyrophoric liquids, solids and gases, nondetonable. 
Unstable (reactive) materials, Class 3, nondetonable. 
Water-reactive materials, Class 3. 

[F] 307.5 High-hazard Group H-3. Buildings and structures 
containing materials that readily support combustion or that 
pose a physical hazard shall be classified as Group H-3. Such 
materials shall include, but not be limited to, the following: 

Class I, II or IIIA flammable or combustible liquids that 
are used or stored in normally closed containers or 
systems pressurized at 15 pounds per square inch g~uge 
(103.4 kPa) or less. 

Combustible fibers, other than densely packed baled I 
cotton, where manufactured, generated or used in such a 
manner that the concentration and conditions create a 
fire or explosion hazard based on information prepared 
in accordance with Section 414.1.3. 

Consumer fireworks, 1.4G (Class C, Common) 
Cryogenic fluids, oxidizing 
Flammable solids 
Organic peroxides, Class II and III 
Oxidizers, Class 2 
Oxidizers, Class 3, that are used or stored in normally 

closed containers or systems pressurized at 15 pounds 
per square inch gauge (103 kPa) or less 

Oxidizing gases 
Unstable (reactive) materials, Class 2 
Water-reactive materials, Class 2 
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[F] 307.6 High-hazard Group H-4. Buildings and structures 
I containing materials that are health hazards shall be classified 

as Group H-4. Such materials shall include, but not be limited 
to, the following: 

I 

Corrosives 
Highly toxic materials 
Toxic materials 

[F] 307.7 High-hazard Group H-5. Semiconductor fabrica
tion facilities and comparable research and development 
areas in whic.b. hazardous production materials (HPM) are 
used and the aggregate quantity of materials is in excess of 
those listed in Tables 307.1(1) and 307.1(2) shall be classi
fied as Group H-5. Such facilities and areas shall be designed 
and constructed in accordance with Section 415.10. . . 

[Fl 307.8 Multiple hazards. Buildings and structures con
taining a material or materials representing hazards that are 
classified in one or more of Groups H-1, H-2, H-3 and H-4 
shall conform to the code requirements for each of the occu
pancies so classified. 

SECTION 308 
INSTITUTIONAL GROUP I 

308.1 Institutional Group I. Institutional Group I occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, in which care or supervision is provided to 
persons who are or are not capable of self-preservation with
out physical assistance or in which persons are detained for 
penal or correctional purposes or in which the liberty of the 
occupants is restricted. Institutional occupancies shall be 
classified as Group 1-1, 1-2, 1-3 orl-4. 

308.2 Definitions. The following terms are defined in Chap
ter 2: 

24-HOUR BASIS. 

CUSTODIAL CARE. 

DETOXIFICATION FACILITIES. 

FOSTER CARE FACILITIES. 

HOSPITALS AND PSYCHIATRIC HOSPITALS. 

IN CAP ABLE OF SELF-PRESERVATION. 

MEDICAL CARE. 

NURSING HOMES. 

308.3 Institutional Group I-1. Institutional Group 1-1 occu
pancy shall include buildings, structures or portions thereof 
for more than 16 persons, excluding staff, who reside on a 24-
hour basis in a supervised environment and receive custodial 
care. Buildings of Group 1-1 shall be classified as one of the 
occupancy conditions specified in Section 308.3.l or 308.3.2. 
This group shall include, but not be limited to, the following: 
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Alcohol and drug centers 
Assisted living facilities 
Congregate care facilities 
Group homes 
Halfway houses 
Residential board and care facilities 
Social rehabilitation facilities 

308.3.1 Condition 1. This occupancy condition shall 
include buildings in which all persons receiving custodial 
care who, without any assistance, are capable of respond
ing to an emergency situation to complete building evacu
ation. 

308.3.2 Condition 2. This occupancy condition shall 
include buildings in which there are any persons receiving 
custodial care who require limited verbal or physical assis
tance while responding to an emergency situation to com
plete building evacuation. 

308.3.3 Six to 16 persons receiving custodial care. A 
facility housing not fewer than six and not more than 16 
persons receiving custodial care shall be classified as 
GroupR-4. 

308.3.4 Five or fewer persons receiving custodial care. 
A facility with five or fewer persons receiving custodial 
care shall be classified as Group R-3 or shall comply with 
the International Residential Code provided an automatic 
sprinkler system is installed in accordance with Section 
903.3.1.3 or Section P2904 of the International Residen
tial Code. 

308.4 Institutional Group I-2. Institutional Group 1-2 occu
pancy shall include buildings and structures used for medical 
care on a 24-hour basis for more than five persons who are 
incapable of self-preservation. This group shall include, but 
not be limited to, the following: 

Foster care facilities 
Detoxification facilities 
Hospitals 
Nursing homes 
Psychiatric hospitals 

308.4.1 Occupancy conditions. Buildings of Group 1-2 
shall be classified as one of the occupancy conditions 
specified in Section 308.4.1.1or308.4.1.2. 

308.4.1.1 Condition 1. This occupancy condition shall 
include facilities that provide nursing and medical care 
but do not provide emergency care, surgery, obstetrics 
or in-patient stabilization units for psychiatric or detox
ification, including but not limited to nursing homes 
and foster care facilities. 

308.4.1.2 Condition 2. This occupancy condition shall 
include facilities that provide nursing and medical care 
and could provide emergency care, surgery, obstetrics 
or in-patient stabilization units for psychiatric or detox
ification, including but not limited to hospitals. 

308.4.2 Five or fewer persons receiving medical care. A 
facility with five or fewer persons receiving medical care 
shall be classified as Group R-3 or shall comply with the 
International Residential Code provided an automatic 
sprinkler system is installed in accordance with Section 
903.3.1.3 or Section P2904 of the International Residen
tial Code. 

308.5 Institutional Group 1-3. Institutional Group 1-3 occu
pancy shall include buildings and structures that are inhabited 
by more than five persons who are under restraint or security. 
A Group 1-3 facility is occupied by persons who are generally 
incapable of self-preservation due to security measures not 
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under the occupants' control. This group shall include, but 
not be limited to, the following: 

Correctional centers 
Detention centers 
Jails 
Prerelease centers 
Prisons 
Reformatories 

Buildings of Group I-3 shall be classified as one of the 
occupancy conditions specified in Sections 308.5.1 through 
308.5.5 (see Section 408.1). 

308.5.1 Condition 1. This occupancy condition shall 
include buildings in which free movement is allowed from 
sleeping areas, and other spaces where access or occu
pancy is permitted, to the exterior via means of egress 
without restraint. A Condition 1 facility is permitted to be 
constructed as Group R. 

308.5.2 Condition 2. This occupancy condition shall 
include buildings in which free movement is allowed from 
sleeping areas and any other occupied smoke compartment 
to one or more other smoke compartments. Egress to the 
exterior is impeded by locked exits. 

308.5.3 Condition 3. This occupancy condition shall 
include buildings in which free movement is allowed 
within individual smoke compartments, such as within a 
residential unit comprised of individual sleeping units and 
group activity spaces, where egress is impeded by remote
controlled release of means of egress from such a smoke 
compartment to another smoke compartment. 

308.5.4 Condition 4. This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied space. Remote-controlled release is pro
vided to permit movement from sleeping units, activity 
spaces and other occupied areas within the smoke com
partment to other smoke compartments. 

308.5.5 Condition 5. This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied space. Staff-controlled manual release is 
provided to permit movement from sleeping units, activity 
spaces and other occupied areas within the smoke com
partment to other smoke compartments. 

308.6 Institutional Group 1-4, day care facilities. Institu
tional Group I-4 occupancy shall include buildings and struc
tures occupied by more than five persons of any age who 
receive custodial care for fewer than 24 hours per day by per
sons other than parents or guardians, relatives by blood, mar
riage or adoption, and in a place other than the home of the 
person cared for. This group shall include, but not be limited 
to, the following: 

Adult day care 
Child day care 

308.6.1 Classification as Group E. A child day care facil
ity that provides care for more than five but not more than 
100 children 21

/ 2 years or less of age, where the rooms in 
which the children are cared for are located on a level of 
exit discharge serving such rooms and each of these child 
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care rooms has an exit door directly to the exterior, shall 
be classified as Group E. 

308.6.2 Within a place of religious worship. Rooms and 
spaces within places of religious worship providing such 
care during religious functions shall be classified as part of 
the primary occupancy. 

308.6.3 Five or fewer persons receiving care. A facility 
having five or fewer persons receiving custodial care shall 
be classified as part of the primary occupancy. 

308.6.4 Five or fewer persons receiving care in a dwell
ing unit. A facility such as the above within a dwelling 
unit and having five or fewer persons receiving custodial 
care shall be classified as a Group R-3 occupancy or shall 
comply with the International Residential Code. 

SECTION 309 
MERCANTILE GROUP M 

309.l Mercantile Group M. Mercantile Group M occupancy 
includes, among others, the use of a building or structure or a 
portion thereof for the display and sale of merchandise, and 
involves stocks of goods, wares or merchandise incidental to 
such purposes and accessible to the public. Mercantile occu
pancies shall include, but not be limited to, the following: 

Department stores 
Drug stores 
Markets 
Motor fuel-dispensing facilities 
Retail or wholesale stores 
Sales rooms 

309.2 Quantity of hazardous materials. The aggregate 
quantity of nonflammable solid and nonflammable or non
combustible liquid hazardous materials stored or displayed in 
a single control area of a Group M occupancy shall not 
exceed the quantities in Table 414.2.5(1). 

SECTION 310 
RESIDENTIAL GROUP R 

310.1 Residential Group R. Residential Group R includes, 
among others, the use of a building or structure, or a portion 
thereof, for sleeping purposes when not classified as an Insti
tutional Group I or when not regulated by the International 
Residential Code. 

310.2 Definitions. The following terms are defined in Chap
ter 2: 

BOARDING HOUSE. 

CONGREGATE LIVING FACILITIES. 

DORMITORY. 

GROUP HOME. 

GUEST ROOM. 

LODGING HOUSE. 

PERSONAL CARE SERVICE. 

TRANSIENT. 
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310.3 Residential Group R-1. Residential Group R-1 occu
pancies containing sleeping units where the occupants are 
primarily transient in nature, including: 

Boarding houses (transient) with more than 10 occupants 
Congregate living facilities (transient) with more than 10 

occupants 
Hotels (transient) 
Motels (transient) 

310.4 Residential Group R-2. Residential Group R-2 occu
pancies containing sleeping units or more than two dwelling 
units where the occupants are primarily permanent in nature, 
including: 

Apartment houses 
Boarding houses (nontransient) with more than 16 

occupants 
Congregate living facilities (nontransient) with more 

than 16 occupants 
Convents 
Dormitories 
Fraternities and sororities 
Hotels (nontransient) 
Live/work units 
Monasteries 
Motels (nontransient) 
Vacation timeshare properties 

310.5 Residential Group R-3. Residential Group R-3 occu
pancies where the occupants are primarily permanent in 
nature and not classified as Group R-1, R-2, R-4 or I, includ
ing: 

Buildings that do not contain more than two dwelling 
units 

Boarding houses (nontransient) with 16 or fewer 
occupants 

Boarding houses (transient) with 10 or fewer occupants 
Care facilities that provide accommodations for five or 

fewer persons receiving care 
Congregate living facilities (nontransient) with 16 or 

fewer occupants 
Congregate living facilities (transient) with 10 or fewer 

occupants 
Lodging houses with five or fewer guest rooms· 

310.5.1 Care facilities within a dwelling. Care facilities 
for five or fewer persons receiving care that are within a 
single-family dwelling are permitted to comply with the 
International Residential Code provided an automatic 
sprinkler system is installed in accordance with Section 
903.3.1.3 or Section P2904 of the International Residen
tial Code. 

310.5.2 Lodging houses. Owner-occupied lodging houses 
with five or fewer guest rooms shall be permitted to be 
constructed in accordance with the International Residen
tial Code. 

310.6 Residential Group R-4. Residential Group R-4 occu
pancy shall include buildings, structures or portions thereof 
for more than five but not more than 16 persons, excluding 
staff, who reside on a 24-hour basis in a supervised residen-

1 tial environment and receive custodial care. Buildings of 
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Group R-4 shall be classified as one of the occupancy condi- I 
tions specified in Section 310.6.1 or 310.6.2. The persons 
receiving care are capable of self-preservation. This group 
shall include, but not be limited to, the following: 

Alcohol and drug centers 
Assisted living facilities 
Congregate care facilities 
Group homes 
Halfway houses 
Residential board and care facilities 
Social rehabilitation facilities 

Group R-4 occupancies shall meet the requirements for 
construction as defined for Group R-3, except as otherwise 
provided for in this code. 

310.6.1 Condition 1. This occupancy condition shall 
include buildings in which all persons receiving custodial 
care, without any assistance, are capable of responding to 
an emergency situation to complete building evacuation. 

310.6.2 Condition 2. This occupancy condition shall 
include buildings in which there are any persons receiving 
custodial care who require limited verbal or physical assis
tance while responding to an emergency situation to com
plete building evacuation. 

SECTION 311 
STORAGE GROUP S 

311.1 Storage Group S. Storage Group S occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for storage that is not classified as a hazard
ous occupancy. 

311.1.1 Accessory storage spaces. A room or space used 
for storage purposes that is less than 100 square feet (9 .3 
m2

) in area and accessory to another occupancy shall be 
classified as part of that occupancy. The aggregate area of 
such rooms or spaces shall not exceed the allowable area 
limits of Section 508.2. 

311.2 Moderate-hazard storage, Group S-1. Storage Group 
S-1 occupancies are buildings occupied for storage uses that 
are not classified as Group S-2, including, but not limited to, 
storage of the following: 

Aerosols, Levels 2 and 3 
Aircraft hangar (storage and repair) 
Bags: cloth, burlap and paper 
Bamboos and rattan 
Baskets 
Belting: canvas and leather 
Books and paper in rolls or packs 
Boots and shoes 
Buttons, including cloth covered, pearl or bone 
Cardboard and cardboard boxes 
Clothing, woolen wearing apparel 
Cordage 
Dry boat storage (indoor) 
Furniture 
Furs 
Glues, mucilage, pastes and size 
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Grains 
Horns and combs, other than celluloid 
Leather 
Linoleum 
Lumber 
Motor vehicle repair garages complying with the 

maximum allowable quantities of hazardous materials 
listed in Table 307.1(1) (see Section 406.8) 

Photo engravings 
Resilient flooring 
Silks 
Soaps 
Sugar 
Tires, bulk storage of 
Tobacco, cigars, cigarettes and snuff 
Upholstery and mattresses 
Wax candles 

311.3 Low-hazard storage, Group S-2. Storage Group S-2 
occupancies include, among others, buildings used for the 
storage of noncombustible materials such as products on 
wood pallets or in paper cartons with or without single thick
ness divisions; or in paper wrappings. Such products are per
mitted to have a negligible amount of plastic trim, such as 
knobs, handles or film wrapping. Group S-2 storage uses 
shall include, but not be limited to, storage of the following: 

Asbestos 
Beverages up to and including 16-percent alcohol in 

metal, glass or ceramic containers 
Cement in bags 
Chalk and crayons 
Dairy products in nonwaxed coated paper containers 
Dry cell batteries 
Electrical coils 
Electrical motors 
Empty cans 
Food products 
Foods in noncombustible containers 
Fresh fruits and vegetables in nonplastic trays or 

containers 
Frozen foods 
Glass 
Glass bottles, empty or filled with noncombustible liquids 
Gypsum board 
Inert pigments 
Ivory 
Meats 
Metal cabinets 
Metal desks with plastic tops and trim 
Metal parts 
Metals 
Mirrors 
Oil-filled and other types of distribution transformers 
Parking garages, open or enclosed 
Porcelain and pottery 
Stoves 
Talc and soapstones 
Washers and dryers 
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USE AND OCCUPANCY CLASSIFICATION 

SECTION 312 
UTILITY AND MISCELLANEOUS GROUP U 

312.1 General. Buildings and structures of an accessory 
character and miscellaneous structures not classified in any 
specific occupancy shall be constructed, equipped and main
tained to conform to the requirements of this code commen
surate with the fire and life hazard incidental to their 
occupancy. Group U shall include, but not be limited to, the 
following: 

Agricultural buildings 
Aircraft hangars, accessory to a one- or two-family 

residence (see Section 412.5) 
Barns 
Carports 
Fences more than 6 feet (1829 mm) in height 
Grain silos, accessory to a residential occupancy 
Greenhouses 
Livestock shelters 
Private garages 
Retaining walls 
Sheds 
Stables 
Tanks 
Towers 
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CHAPTER4 

SPECIAL DETAILED REQUIREMENTS BASED 
ON USE AND OCCUPANCY 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development C:ommittee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 401 
SCOPE 

401.l Detailed use and occupancy requirements. In addi
tion to the occupancy and construction requirements in this 
code, the provisions of this chapter apply to the special uses 
and occupancies described herein. 

SECTION 402 
COVERED MALL AND OPEN MALL BUILDINGS 

402.1 Applicability. The provisions of this section shall 
apply to buildings or structures defined herein as covered or 
open mall buildings not exceeding three floor levels at any 
point nor more than three stories above grade plane. Except 
as specifically required by this section, covered and open 
mall buildings shall meet applicable provisions of this code. 

Exceptions: 

1. Foyers and lobbies of Groups B, R-1 andR-2 are not 
required to comply with this section. 

2. Buildings need not comply with the provisions of 
this section where they totally comply with other 
applicable provisions of this code. 

402.1.1 Open space. A covered mall building and 
attached. anchor buildings and parking garages shall be 
surrounded on all sides by a permanent open space or not 
less than 60 feet (18 288 mm). An open mall building and 
anchor buildings and parking garages adjoining the perim
eter line shall be surrounded on all sides by a permanent 
open space ofnot less than 60 feet (18 288 mm). 

Exception: The permanent open space of 60 feet (18 
288 mm) shall be permitted to be reduced to not less 
than 40 feet (12 192 mm), provided the following 
requirements are met: 

1. The reduced open space shall not be allowed for 
more than 75 percent of the perimeter of the cov
ered or open mall building and anchor buildings; 

2. The exterior wall facing the reduced open space 
shall have afire-resistance rating of not less than 
3 hours; 

3. Openings in the exterior wall facing the reduced 
open space shall have opening protectives with a 
fire protection rating of not less than 3 hours; and 
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4. Group E, H, I or R occupancies are not located 
within the covered or open mall building or 
anchor buildings. 

402.1.2 Open mall building perimeter line. For the pur
pose of this code, a perimeter line shall be established. 
The perimeter line shall encircle all buildings and struc
tures that comprise the open mall building and shall 
encompass any open-air interior walkways, open-air 
courtyards or similar open-air spaces. The perimeter line 
shall define the extent of the open mall building. Anchor 
buildings and parking structures shall be outside of the 
perimeter line and are not considered as part of the open 
mall building. 

402.2 Definitions. The following terms are defined in Chap
ter 2: 

ANCHOR BUILDING. 

COVERED MALL BUILDING. 

Mall. 

Open mall. 

Open mall building. 

FOOD COURT. 

GROSS LEASABLE AREA. 

402.3 Lease plan. Each owner of a covered mall building or 
of an open mall building shall provide both the building and · 
fire departments with a lease plan showing the location of 
each occupancy and its exits after the certificate of occupancy 
has been issued. No modifications or changes in occupancy 
or use shall be made from that shown on the lease plan with
out prior approval of the building official. 

402.4 Construction. The construction of covered and open 
mall buildings, anchor buildings and parking garages associ
ated with a mall building shall comply with Sections 402.4.1 
through 402.4.3. 

402.4.1 Area and types of construction. The building 
area and type of construction of covered mall or open mall 
buildings, anchor buildings and parking garages shall 
comply with this section. 

402.4.1.l Covered and open mall buildings. The 
building area of any covered mall or open mall build
ing shall not be limited provided the covered mall or 
open mall building does not exceed three floor levels at 
any point nor three stories above grade plane, and is of 
Type I, II, III or N construction. 

53 



SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

54 

402.4.1.2 Anchor buildings. The building area and 
building height of any anchor building shall be based 
on the type of construction as required by Section 503 
as modified by Sections .504 and 506. 

Exception: The building area of any anchor build
ing shall not be limited provided the anchor building 
is not more than three stories above grade plane, 
and is of Type I, II, III or N construction. 

402.4.1.3 Parking garage. The building area and 
building height of any parldng garage, open or 
enclosed, shall be based on the type of construction as 
required by Sections 406.5 and 406.6, respectively. 

402.4.2 Fire-resistance-rated separation. Fire-resis
tance-rated separation is not required between tenant 
spaces and the mall. Fire-resistance-rated separation is not 
required between a food court and adjacent tenant spaces 
or the mall. 

402.4.2.1 Tenant separations. Each tenant space shall 
be separated from other tenant spaces by afire partition 
complying with Section 708. A tenant separation wall 
is not required between any tenant space and the mall. 

402.4.2.2 Anchor building separation. An anchor 
building shall be separated from the covered or open 
mall building by fire walls complying with Section 
706. 

Exceptions: 

1. Anchor buildings of not more than three sto
ries above grade plane that have an occu
pancy classification the same as that permitted 
for tenants of the mall building shall be sepa
rated by 2-hour fire-resistance-rated fire barri
ers complying with Section 707. 

2. The exterior walls of anchor buildings sepa
rated from an open mall building by an open 
mall shall comply with Table 602. 

402.4.2.2.1 Openings between anchor building 
and mall. Except for the separation between Group 
R-1 sleeping units and the mall, openings between 
anchor buildings of Type IA, IB, IIA or IIB con
struction and the mall need not be protected. 

402.4.2.3 Parking garages. An attached garage for the 
storage of passenger vehicles having a capacity of not 
more than nine persons and open parking garages shall 
be considered as a separate building where it is sepa
rated from the covered or open mall building or anchor 
building by not less than 2-hour fire barriers con
structed in accordance with Section 707 or horiwntal 
assemblies constructed in accordance with Section 711, 
or both. 

Parldng garages, open or enclosed, which are sepa
rated from covered mall buildings, open mall buildings 
or anchor buildings, shall comply with the provisions 
of Table 602. 

Pedestrian walkways and tunnels that connect 
garages to mall buildings or anchor buildings shall be 
constructed in accordance with Section 3104. 

402.4.3 Open mall construction. Floor assemblies in, and 
roof assemblies over, the open mall of an open mall build
ing shall be open to the atmosphere for not less than 20 
feet (9096 mm), measured perpendicular from the face of 
the tenant spaces on the lowest level, from edge of balcony 
to edge of balcony on upper floors and from edge of roof 
line to edge of roof line. The openings within, or the 
unroofed area of, an open mall shall extend from the low
est/grade level of the open mall through the entire roof 
assembly. Balconies on upper levels of the mall shall not 
project into the required width of the opening. 

402.4.3.1 Pedestrian walkways. Pedestrian walkways 
connecting balconies in an open mall shall be located 
not less than 20 feet (9096 mm) from any other pedes
trian walkway. 

[F] 402.5 Automatic sprinkler system. Covered and open 
mall buildings and buildings connected shall be equipped 
throughout with an automatic sprinkler system in accordance 
with Section 903.3.1.1, which shall comply with all of the 
following: 

1. The automatic sprinkler system shall be complete and 
operative throughout occupied space in the mall build
ing prior to occupancy of any of the tenant spaces. 
Unoccupied tenant spaces shall be similarly protected 
unless provided with approved alternative protection. 

2. Sprinkler protection for the mall of a covered mall 
building shall be independent from that provided for 
tenant spaces or anchor buildings. 

3. Sprinkler protection for the tenant spaces of an open 
mall building shall be independent from that provided 
for anchor buildings. 

4. Sprinkler protection shall be provided beneath exterior 
circulation balconies located adjacent to an open mall. 

5. Where tenant spaces are supplied by the same system, 
they shall be independently controlled. 

Exception: An automatic sprinkler system shall not be 
required in spaces or areas of open parking garages 
separated from the covered or open mall building in 
accordance with Section 402.4.2.3 and constructed in 
accordance with Section 406.5. 

402.6 Interior finishes and features. Interior finishes 
within the mall and installations within the mall shall comply 
with Sections 402.6.1through402.6.4. 

402.6.1 Interior finish. Interior wall and ceiling finishes 
within the mall of a covered mall building and within the 
exits of covered or open mall buildings shall have a mini
mum flame spread index and smoke-developed index of 
Class B in accordance with Chapter 8. Interior floor fin
ishes shall meet the requirements of Section 804. 

402.6.2 Kiosks. Kiosks and similar structures (temporary 
or permanent) located within the mall of a covered mall 
building or within the perimeter line of an open mall 
building shall meet the following requirements: 

1. Combustible kiosks or other structures shall not be 
located within a covered or open mall unless con
structed of any of the following materials: 
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1.1. Fire-retardant-treated wood complying 
with Section 2303.2. 

1.2. Foam plastics having a maximum heat 
release rate not greater than 100 kW (105 
Btu/h) when tested in accordance with the 
exhibit booth protocol in UL 1975 or when 
tested in accordance with NFP A 289 using 
the 20 kW ignition source. 

1.3. Aluminum composite material (ACM) 
meeting the requirements of Class A inte
rior finish in accordance with Chapter 8 
when tested as an assembly in the maxi
mum thickness intended. 

2. Kiosks or similar structures located within the mall 
shall be provided with approved automatic sprinkler 
system and detection devices. 

3. The horizontal separation between kiosks or group
ings thereof and other structures within the mall 
shall be not less than 20 feet (6096 mm). 

4. Each kiosk or similar structure or groupings thereof 
shall have an area not greater than 300 square feet 
(28 m2

). 

402.6.3 Children's play structures. Children's play 
structureslocated within the mall of a covered mall build
ing or within the perimeter line of an open mall building 
shall comply with Section 424. The horizontal separation 
between children's play structures, kiosks and similar 
structures within the mall shall be not less than 20 feet 
(6096 mm). 

402.6.4 Plastic signs. Plastic signs affixed to the store
front of any tenant space facing a mall or open mall shall 
be limited as specified in Sections 402.6.4.1 through 
402.6.4.5. 

402.6.4.1 Area. Plastic signs shall be not more than 20 
percent of the wall area facing the mall. 

402.6.4.2 Height and width. Plastic signs shall be not 
greater than 36 inches (914 mm) in height, except that 
where the sign is vertical, the height shall be not greater 
than 96 inches (2438 mm) and the width shall be not 
greater than 36 inches (914 mm). 

402.6.4.3 Location. Plastic signs shall be located not 
less than 18 inches (457 mm) from adjacent tenants. 

402.6.4.4 Plastics other than foam plastics. Plastics 
other than foam plastics used in signs shall be light
transmitting plastics complying with Section 2606.4 or 
shall have a self-ignition temperature of 650°F (343°C) 
or greater when tested in accordance with ASTM D 
1929, and aflame spread index not greater than 75 and 
smoke-developed index not greater than 450 when 
tested in the manner intended for use in accordance 
with ASTM E 84 or UL 723 or meet the acceptance cri
teria of Section 803.1.2.1 when tested in accordance 
with NFP A 286. 

402.6.4.4.1 Encasement. Edges and backs of plastic 
signs in the mall shall be fully encased in metal. 
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402.6.4.5 Foam plastics. Foam plastics used in signs 
shall have flame-retardant characteristics such that the 
sign has a maximum heat-release rate of 150 kilowatts 
when tested in accordance with UL 1975 or when 
tested in accordance with NFP A 289 using the 20 kW 
ignition source, and the foam plastics shall have the 
physical characteristics specified in this section. Foam 
plastics used in signs installed in accordance with Sec
tion 402.6.4 shall not be required to comply with the 
flame spread and smoke-developed indices specified in 
Section 2603.3. 

402.6.4.5.1 Density. The density of foam plastics 
used in signs shall be not less . than 20 pounds per 
cubic foot (pcf) (320 kg/ m3

). 

402.6.4.5.2 Thickness. The thickness of foam plas
tic signs shall not be greater than 1/ 2 inch (12.7 mm). 

[F] 402.7 Emergency systems. Covered and open mall 
buildings, anchor buildings and associated parking garages 
shall be provided with emergency systems complying with 
Sections 402. 7 .1 through 402. 7 .5. 

[F] 402.7.1 Standpipe system. Covered and open mall 
buildings shall be equipped throughout with a standpipe 
system as required by Section 905.3.3. 

[F] 402.7.2 Smoke control. Where a covered mall build
ing contains an atrium, a smoke control system shall be 
provided in accordance with Section 404.5. 

Exception: A smoke control system is not required in 
covered mall buildings where an atrium connects only 
two stories. 

[F] 402.7.3 Emergency power. Covered mall buildings 
greater than 50,000 square feet (4645 m2

) in area and open 
mall buildings greater than 50,000 square feet ( 4645 m2

) 

within the established perimeter line shall be provided 
with emergency power that is capable of operating the 
emergency voice/alarm communication system in accor
dance with Section 2702. 

[F] 402.7.4 Emergency voice/alarm communication 
system. Where the total floor area is greater than 50,000 
square feet ( 4645 m2

) within either a covered mall build
ing or within the perimeter line of an open mall building, 
an emergency voice/alarm communication system shall be 
provided. · 

Emergency voice/alarm communication systems serv
ing a mall, required or otherwise, shall be accessible to the 
fire department. The systems shall be provided in accor
dance with Section 907.5.2.2. 

[F] 402.7.5 Fire department access to equipment. 
Rooms or areas containing controls for air-conditioning 
systems, automatic fire-extinguishing systems, automatic 
sprinkler systems or other detection, suppression or control 
elements shall be identified for use by the fire department. 

402.8 Means of egress. Covered mall buildings, open mall 
buildings and each tenant space within a mall building shall 
be provided with means of egress as required by this section 
and this code. Where there is a conflict between the require
ments of this code and the requirements of Sections 402.8.l 
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through 402.8.8, the requirements of Sections 402.8.l 
through 402.8.8 shall apply. 
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402.8.1 Mall width. For the purpose of providing required 
egress, malls are permitted to be considered as corridors 
but need not comply with the requirements of Section 
1005.1 of this code where the width of the mall is as spec
ified in this section. 

402.8.1.1 Minimum width. The aggregate clear egress 
width of the mall in either a covered or open mall 
building shall be not less than 20 feet (6096 mm). The 
mall width shall be sufficient to accommodate the 
occupant load served. No portion of the minimum 
required aggregate egress width shall be less than 10 
feet (3048 mm) measured to a height of 8 feet (2438 
mm) between any projection of a tenant space border
ing the mall and the nearest kiosk, vending machine, 
bench, display opening, food court or other obstruction 
to means of egress travel. 

402.8.2 Determination of occupant load. The occupant 
load permitted in any individual tenant space in a covered 
or open mall building shall be determined as required by 
this code. Means of egress requirements for individual ten
ant spaces shall be based on the occupant load thus deter
mined. 

402.8.2.1 Occupant formula. In determining required 
means of egress of the mall, the number of occupants 
for whom means of egress are to be provided shall be 
based on gross leasable area of the covered or open 
mall building (excluding anchor buildings) and the 
occupant load factor as determined by Equation 4-1. 

OLF = (0.00007) (GLA) + 25 (Equation 4-1) 

where: 

OLF =The occupant load factor (square feet per 
person). 

GLA =The gross leasable area (square feet). 

Exception: Tenant spaces attached to a covered or 
open mall building but with a means of egress sys
tem that is totally independent of the open mall of an 
open mall building or of a covered mall building 
shall not be considered as gross leasable area for 
determining the required means of egress for the 
mall building. 

402.8.2.2 OLF range. The occupant load factor (OLF) 
is not required to be less than 30 and shall not exceed 
50. 

402.8.2.3 Anchor buildings. The occupant load of 
anchor buildings opening into the mall shall not be 
included in computing the total number of occupants 
for the mall. 

402.8.2.4 Food courts. The occupant load of a food 
court shall be determined in accordance with Section 
1004. For the purposes of determining the means of 
egress requirements for the mall, the food court occu
pant load shall be added to the occupant load of the 
covered or open mall building as calculated above. 

402.8.3 Number of means of egress. Wherever the dis
tance of travel to the mall from any location w.ithin a ten
ant space used by persons other than employees is greater 
than 75 feet (22 860 mm) or the tenant space has an occu
pant load of 50 or more, no fewer than two means of 
egress shall be provided. 

402.8.4 Arrangements of means of egress. Assembly 
occupancies with an occupant load of 500 or more located 
within a covered mall building shall be so located such 
that their entrance will be immediately adjacent to a prin
cipal entrance to the mall and shall have not less than one
half of their required means of egress opening directly to 
the extenor of the covered mall building. Assembly occu
pancies located within the perimeter line of an open mall 
building shall be permitted to have their main exit open to 
the open mall. 

402.8.4.1 Anchor building means of egress. Required 
means of egress for anchor buildings shall be provided 
independently from the mall means of egress system. 
The occupant load of anchor buildings opening into the 
mall shall not be included in determining means of 
egress requirements for the mall. The path of egress 
travel of malls shall not exit through anchor buildings. 
Malls terminating at an anchor building where no other 
means of egress has been provided shall be considered 
as a dead-end mall. 

402.8.5 Distance to exits. Within each individual tenant 
space in a covered or open mall building, the distance of 
travel from any point to an exit or entrance to the mall 
shall be not greater than 200 feet (60 960 mm). 

The distance of travel from any point within a mall of a 
covered mall building to an exit shall be not greater than 
200 feet (60 960 mm). The maximum distance of travel 
from any point within an open mall to the perimeter line of 
the open mall building shall be not greater than 200 feet 
(60960mm). 

402.8.6 Access to exits. Where more than one exit is 
required, they shall be so arranged that it is possible to 
travel in either direction from any point in a mall of a cov
ered mall building to separate exits or from any point in an 
open mall of an open mall building to two separate loca
tions on the perimeter line, provided neither location is an 
exterior wall of an anchor building or parking garage. The 
width of an exit passageway or corridor from a mall shall 
be not less than 66 inches (1676 mm). 

Exception: Access to exits is permitted by way of a 
dead-end mall that does not exceed a length equal to 
twice the width of the mall measured at the narrowest 
location within the dead-end portion of the mall. 

402.8.6.1 Exit passageways. Where exit passageways 
provide a secondary means of egress from a tenant 
space, doorways to the exit passageway shall be pro
tected by 1-hour fire door assemblies that are self- or 
automatic-closing by smoke detection in accordance 
with Section 716.5.9.3. 

402.8.7 Service areas fronting on exit passageways. 
Mechanical rooms, electrical rooms, building service areas 
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and service elevators are pennitted to open directly into 
exit passageways, provided the exit passageway is sepa
rated from such rooms with not less than 1-hourfire barri
ers constructed in accordance with Section 707 or 
horizantal assemblies constructed in accordance with Sec
tion 711, or both. The fire protection rating of openings in 
the.fire barriers shall be not less than 1 hour. 

402.8.8 Security grilles and doors. Horizontal sliding or 
vertical security grilles or doors that are a part of a 
required means of egress shall conform to the following: 

1. Doors and grilles shall remain in the full open posi
tion during the period of occupancy by the general 
public. 

2. Doors or grilles shall not be brought to the closed 
position when there are 10 or more persons occupy
ing spaces served by a single exit or 50 or more per
sons occupying spaces served by more than one exit. 

3. The doors or grilles shall be openable from within 
without the use of any special knowledge or effort 
where the space is occupied. 

4. Where two or more exits are required, not more than 
one-half of the exits shall be pennitted to include 
either a horizontal sliding or vertical rolling grille or 
door. 

SECTION 403 
HIGH-RISE BUILDINGS 

403.1 Applicability. High-rise buildings shall comply with 
Sections 403.2 through 403.6. 

Exception: The provisions of Sections 403.2 through 
403.6 shall not apply to the following buildings and struc
tures: 

1. Airport traffic control towers in accordance with 
Section 412.3. 

2. Open parking garages in accordance with Section 
406.5. 

3. The portion of a building containing a Group A-5 
occupancy in accordance with Section 303.6. 

4. Special industrial occupancies in accordance with 
Section 503.1.1. 

5. Buildings with: 

5.1. A Group H-1 occupancy; 

5.2. A Group H-2 occupancy in accordance with 
Section 415.8, 415.9.2, 415.9.3 or 426.1; or, 

5.3. A Group H-3 occupancy in accordance with 
Section 415.8. 

403.2 Construction. The construction of high-rise buildings 
shall comply with the provisions of Sections 403.2.1 through 
403.2.4. 

403.2.1 Reduction in fire-resistance rating. The fire
resistance-rating reductions listed in Sections 403 .2.1.1 
and 403.2.1.2 shall be allowed in buildings that have 
sprinkler control valves equipped with supervisory initiat-
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ing devices and water-flow initiating devices for each 
floor. 

403.2.1.1 Type of construction. The following reduc
tions in the minimum fire-resistance rating of the 
building elements in Table 601 shall be pennitted as 
follows: 

1. For buildings not greater than 420 feet (128 000 
mm) in building height, the fire-resistance rating 
of the building elements in Type IA construction 
shall be pennitted to be reduced to the minimum 
fire-resistance ratings for the building elements 
in TypeIB. 

Exception: The required fire-resistance rat
ing of columns supporting floors shall not be 
reduced. 

2. In other than Group F-1, Mand S-1 occupancies, 
the.fire-resistance rating of the building elements 
in Type IB construction shall be pennitted to be 
reduced to the fire-resistance ratings in Type 
IIA. 

3. The building height and building area limitations 
of a building containing building elements with 
reduced fire-resistance ratings shall be pennitted 
to be the same as the building without such 
reductions. 

403.2.1.2 Shaft enclosures. For buildings not greater 
than 420 feet (128 000 mm) in building height, the 
required fire-resistance rating of the fire barriers 
enclosing vertical shafts, other than interior exit stair
way and elevator hoistway enclosures, is pennitted to 
be reduced to 1 hour where automatic sprinklers are 
installed within the shafts at the top and at alternate 
floor levels.· 

403.2.2 Seismic considerations. For seismic consider
ations, see Chapter 16. 

403.2.3 Structural integrity of interior exit stairways 
and elevator hoistway enclosures. For high-rise build
ings of Risk Category III or IV in accordance with Section 
1604.5, and for all buildings that are more than 420 feet 
(128 000 mm) in building height, enclosures for interior 
exit stairways and elevator hoistway enclosures shall com
ply with Sections 403.2.3.l through 403.2.3.4. 

403.2.3.1 Wall assembly. The wall assemblies making 
up the enclosures for interior exit stairways and eleva
tor hoistway enclosures shall meet or exceed Soft Body 
Impact Classification Level 2 as measured by the test 
method described in ASTM C 1629/C 1629M. 

403.2.3~2 Wall assembly materials. The face of the 
wall assemblies making up the enclosures for interior 
exit stairways and elevator hoistway enclosures that are 
not exposed to the interior of the enclosures for interior 
exit stairways or elevator hoistway enclosure shall be 
constructed in accordance with one of the following 
methods: 

1. The wall assembly shall incorporate no fewer 
than two layers of impact-resistant construction 
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board each of which meets or exceeds Hard 13ody 
Impact Classification Level 2 as measured by the 
test method described in ASTM C 1629/C 
1629M. 

2. The wall assembly shall incorporate no fewer 
than one layer of impact-resistant construction 
material that meets or exceeds Hard Body Impact 
Classification Level 3 as measured by the test 
method described in ASTM C 1629/C 1629M. 

3. The wall assembly incorporates multiple layers 
of any material, tested in tandem, that meets or 
exceeds Hard Body Impact Classification Level 3 
as measured by the test method described in 
ASTM C 1629/C 1629M. 

403.2.3.3 Concrete and masonry walls. Concrete or 
masonry walls shall be deemed to satisfy the require
ments of Sections 403.2.3.l and 403.2.3.2. 

403.2.3.4 Other wall assemblies. Any other wall 
assembly that provides impact resistance equivalent to 
that required by Sections 403.2.3.1 and 403.2.3.2 for 
Hard Body Impact Classification Level 3, as measured 
by the test method described in ASTM C 1629/C 
1629M, shall be permitted. 

403.2.4 Sprayed fire-resistant materials (SFRM). The 
bond strength of the SFRM installed throughout the build
ing shall be in accordance with Table 403.2.4. 

TABLE 403.2.4 
MINIMUM BOND STRENGTH 

HEIGHT OF BUILDING" SFRM MINIMUM BOND STRENGTH 

Up to 420 feet 430psf 

Greater than 420 feet 1,000psf 

For SI: 1 foot= 304.8 mm, 1 pound per square foot (pst) = 0.0479 kW/m2
• 

a. Above the lowest level of fire department vehicle access. 

I 
[F] 403.3 Automatic sprinkler system. Buildings and struc
tures shall be equipped throughout with an automatic sprin
kler system in accordance with Section 903.3.1.1 and a 
secondary water supply where required by Section 403.3.3. 
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Exception: An automatic sprinkler system shall not be 
required in spaces or areas of: 

1. Open parking garages in accordance with Section 
406.5. 

2. Telecommunications equipment buildings used 
exclusively for telecommunications equipment, 
associated electrical power distribution equipment, 
batteries and standby engines, provided that those 
spaces or areas are equipped throughout with an 
automatic fire detection system in accordance with 
Section 907 .2 and are separated from the remainder 
of the building by not less than I -hour fire barriers 
constructed in accordance with Section 707 or not 
less than 2-hour horizantal assemblies constructed 
in accordance with Section 711, or both. 

[F] 403.3.l Number of sprinkler risers and system 
design. Each sprinkler system zone in buildings that are 
more than 420 feet (128 000 mm) in building height shall 

be supplied by no fewer than two risers. Each riser shall 
supply sprinklers on alternate floors. If more than two ris
ers are provided for a zone, sprinklers on adjacent floors 
shall not be supplied from the same riser. 

[F] 403.3.1.1 Riser location. Sprinkler risers shall be 
placed in interior exit stairways and ramps that are 
remotely located in accordance with Section 1007.1. 

[F] 403.3.2 Water supply to required fire pumps. In I 
buildings that are more than 420 feet (128 000 mm) in 
building height, required fire pumps shall be supplied by 
connections to no fewer than two water mains located in 
different streets. Separate supply piping shall be provided 
between each connection to the water main and the pumps. 
Each connection and the supply piping between the con
nection and the pumps shall be sized to supply the flow 
and pressure required for the pumps to operate. 

Exception: Two connections to the same main shall be 
permitted provided the main is valved such that an 
interruption can be isolated so that the water supply 
will continue without interruption through no fewer 
than one of the connections. 

[F]403.3.3 Secondary water supply. An automatic sec
ondary on-site water supply having a capacity not less than 
the hydraulically calculated sprinkler demand, including 
the hose stream requirement, shall be provided for high
rise buildings assigned to Seismic Design Category C, D, 
E or Fas determined by Section 1613. An additional fire 
pump shall not be required for the secondary water supply 
unless needed to provide the minimum design intake pres
sure at the suction side of the fire pump supplying the 
automatic sprinkler system. The secondary water supply 
shall have a duration of not less than 30 minutes. 

[F] 403.3.4 Fire pump room. Fire pumps shall be located 
in rooms protected in accordance with Section 913.2.1. 

[F] 403.4 Emergency systems. The detection, alarm and 
emergency systems of high-rise buildings shall comply with 
Sections 403.4.1 through 403.4.8. 

[F] 403.4.1 Smoke detection. Smoke detection shall be 
provided in accordance with Section 907.2.13.1. 

[F] 403.4.2 Fire alarm system. Afire alarm system shall 
be provided in accordance with Section 907.2.13. 

[F] 403.4.3 Standpipe system. A high-rise building shall 
be equipped with a standpipe system as required by Sec
tion 905.3. 

[F] 403.4.4 Emergency voice/alarm communication 
system. An emergency voice/alarm communication sys
tem shall be provided in accordance with Section 
907.5.2.2. 

[F] 403.4.5 Emergency responder radio coverage. 
Emergency responder radio coverage shall be provided in 
accordance with Section 510 of the International Fire 
Code. 

[F] 403.4.6 Fire command. A fire command center com
plying with Section 911 shall be provided in a location 
approved by the fire department. 
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403.4.7 Smoke removal. To facilitate smoke removal in 
post-fire salvage and overhaul operations, buildings and 
structures shall be equipped with natural or mechanical 
ventilation for removal of products of combustion in 
accordance with one of the following: 

1. Easily identifiable, manually operable windows or 
panels shall be distributed around the perimeter of 
each floor at not more than 50-foot (15 240 mm) 
intervals. The area of operable windows or panels 
shall be not less than 40 square feet (3.7 m2

) per 50 
linear feet (15 240 mm) of perimeter. 

Exceptions: 

1. In Group R-1 occupancies, each sleeping 
unit or suite having an exterior wall shall 
be permitted to be provided with 2 square 
feet (0.19 m2

) of venting area in lieu of the 
area specified in Item 1. 

2. Windows shall be permitted to be fixed 
provided that glazing can be cleared by fire 
fighters. 

2. Mechamcal air-handling equipment providing one 
exhaust air change every 15 minutes for the area 
involved. Return and exhaust air shall be moved 
directly to the outside without recirculation to other 
portions of the building. 

3. Any other approved design that will produce equiv-
alent results. 

[F] 403.4.8 Standby and emergency power. A standby 
power system complying with Section 2702 and Section 
3003 shall be provided for the standby power loads speci
fied in Section 403.4.8.2. An emergency power system 
complying with Section 2702 shall be provided for the 
emergency power loads specified in Section 403.4.8.3. 

[F] 403.4.8.1 Equipment room. If the standby or 
emergency power system includes a generator set 
inside a building, the system shall be located in a sepa
rate room enclosed with 2-hour fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, 
or both. System supervision with manual start and 
transfer features shall be provided at the fire command 
center. 

Exception: In Group I-2, Condition 2, manual start 
and transfer features for the critical branch of the 
emergency power are not required to be provided at 
the fire command center. 

[F] 403.4.K2 Fuel line piping protection. Fuel lines 
supplying a generator set inside a building shall be sep
arated from areas of the building other than the room 
the generator is located in by an approved method or 
assembly that has a fire-resistance rating of not less 
than 2 hours. Where the building is protected through
out with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1 or 903.3.1.2, the 
required fire-resistance rating shall be reduced to 1 
hour. 
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[F] 403.4.8.3 Standby power loads. The following are 
classified as standby power loads: 

1. Power and lighting for the fire command center 
required by Section 403.4.6. 

2. Ventilation and automatic fire detection equip
ment for smokeproof enclosures. 

3. Elevators. 

4. Where elevators are provided in a high-rise I 
building for accessible means of egress, fire ser
vice access or occupant self-evacuation, the 
standby power system shall also comply with 
Sections 1009.4, 3007 or 3008, as applicable. 

[F] 403.4.8.4 Emergency power loads. The following +
are classified as emergency power loads: 

1. Exit signs and means of egress illumination 
required by Chapter 10. 

2. Elevator car lighting. 

3. Emergency voice/alarm communications sys-
tems. 

4. Automatic fire detection systems. 

5. Fire alarm systems. 

6. Electrically powered fire pumps. 

403.5 Means of egress and evacuation. The means of egress 
in high-rise buildings shall comply with Sections 403.5.l 
through 403.5.6. 

403.5.1 Remoteness of interior exit stairways. Required 
interior exit stairways shall be separated by a distance not 
less than 30 feet (9144 mm) or not less than one-fourth of 

·the length of the maximum overall diagonal dimension of 
the building or area to be served, whichever is less. The 
distance shall be measured in a straight line between the 
nearest points of the enclosure surrounding the interior 
exit stairways. In buildings with three or more interior exit 
stairways, no fewer than two of the interior exit stairways 
shall comply with this section. Interlocking or scissor 
stairs shall be counted as one interior exit stairway. 

403.5.2 Additional interior exit stairway. For buildings 
other than Group R-2 that are more than 420 feet (128 000 
mm) in building height, one additional interior exit stair
way meeting the requirements of Sections 1011 and 1023 
shall be provided in addition to the minimum number of 
exits required by Section 1006.3. The total width of any 
combination of remaining interior exit stairways with one 
interior exit stairway removed shall be not less than the 
total width required by Section 1005.1. Scissor stairways 
shall not be considered the additional interior exit stairway 
required by this section. 

Exception: An additional interior exit stairway shall 
not be required to be installed in buildings having ele
vators used for occupant self-evacuation in accordance 
with Section 3008. 

403.5.3 Stairway door operation. Stairway doors other 
than the exit discharge doors shall be permitted to be 
locked from the stairway side. Stairway doors that are 
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locked from the stairway side shall be capable of being 
unlocked simultaneously without unlatching upon a signal 
from the fire command center. 

403.5.3.l Stairway communication system. A tele
phone or other two-way communications system con
nected to an approved constantly attended station shall 
be provided at not less than every fifth floor in each 
stairway where the doors to the stairway are locked. 

403.5.4 Smokeproof enclosures. Every required interior 
exit stairway serving floors more than 75 feet (22 860 
mm) above the lowest level of fire department vehicle 
access shall be a smokeproof enclosure in accordance with 
Sections 909.20 and 1023.10. 

403.5.5 Luminous egress path markings. Luminous 
egress path markings shall be provided in accordance with 
Section 1025. 

403.5.6 Emergency escape and rescue. Emergency 
escape and rescue openings specified in Section 1030 are 
not required. 

403.6 Elevators. Elevator installation and operation in high
rise buildings shall comply with Chapter 30 and Sections 
403.6.1and403.6.2. 

403.6.1 Fire service access elevator. In buildings with an 
occupied floor more than 120 feet (36 576 mm) above the 
lowest level of fire department vehicle access, no fewer 
than two fire service access elevators, or all elevators, 
whichever is less, shall be provided in accordance with 
Section 3007. Each fire service access elevator shall have 
a capacity of not less than 3,500 pounds (1588 kg) and 
shall comply with Section 3002.4. 

403.6.2 Occupant evacuation elevators. Where installed 
in accordance with Section 3008, passenger elevators for 
general public use shall be permitted to be used for occu
pant self-evacuation. 

SECTION 404 
ATRIUMS 

404.1 General. In other than Group H occupancies, and 
where permitted by Section 712.1.7, the provisions of Sec
tions 404.1 through 404.10 shall apply to buildings or struc
tures containing vertical openings defined as "Atriums." 

404.1.1 Definition. The following term is defined in 
Chapter 2: 

ATRIUM. 

404.2 Use. The floor of the atrium shall not be used for other 
than low fire hazard uses and only approved materials and 
decorations in accordance with the International Fire Code 
shall be used in the atrium space. 
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Exception: The atrium floor area is permitted to be used 
for any approved use where the individual space is pro
vided with an automatic sprinkler system in accordance 
with Section 903.3.1.l. 

[F] 404.3 Automatic sprinkler protection. An approved 
automatic sprinkler system shall be installed throughout the 
entire building. 

Exceptions: 

1. That area of a building adjacent to or above the 
atrium need not be sprinklered provided that portion 
of the building is separated from the atrium portion 
by not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assem
blies constructed in accordance with Section 711, or 
both. 

2. Where the ceiling of the atrium is more than 55 feet 
(16 764 mm) above the floor, sprinkler protection at 
the ceiling of the atrium is not required. 

[F] 404.4 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.14. 

404.5 Smoke control. A smoke control system shall be 
installed in accordance with Section 909. 

Exception: In other than Group I-2, and Group I-1, Condi-1 
tion 2, smoke control is not required for atriums that con
nect only two stories. 

404.6 Enclosure of atriums. Atrium spaces shall be sepa
rated from adjacent spaces by a 1-hour fire barrier con
structed in accordance with Section 707 or a horiwntal 
assembly constructed in accordance with Section 711, or 
both. 

Exceptions: 

1. A fire barrier is not required where a glass wall 
forming a smoke partition is provided. The glass 
wall shall comply with all of the following: 

1.1. Automatic sprinklers are provided along 
both sides of the separation wall and doors, 
or on the room side only if there is not a 
walkway on the atrium side. The sprinklers 
shall be located between 4 inches and 12 
inches (102 mm and 305 mm) away from 
the glass and at intervals along the glass 
not greater than 6 feet (1829 mm). The 
sprinkler system shall be designed so that 
the entire surface of the glass is wet upon 
activation of the sprinkler system without 
obstruction; 

1.2. The glass wall shall be installed in a gas
keted frame in a manner that the framing 
system deflects without breaking (loading) 
the glass before the sprinkler system oper
ates; and 

1.3. Where glass doors are provided in the glass 
wall, they shall be either self-closing or 
automatic-closing. 

2. A fire barrier is not required where a glass-block 
wall assembly complying with Section 2110 and 
having a 3/ 4-hourfire protection rating is provided. 

3. Afire barrier is not required between the atrium and 
the adjoining spaces of any three floors of the atrium 
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provided such spaces are accounted for in the design 
of the smoke control system. 

I 
[F] 404.7 Standby power. Equipment required to provide 
smoke control shall be provided with standby power in accor
dance with Section 909 .11. 

404.8 Interior finish. The interior finish of walls and ceil
ings of the atrium shall be not less than Class B with no 
reduction in class for sprinkler protection. 

404.9 Exit access travel distance. Exit access travel distance 
for areas open to an atrium shall comply with the require
ments of this section. 

404.9.1 Egress not through the atrium. Where required 
access to the exits is not through the atrium, exit access 
travel distance shall comply with Section 1017. 

404.9.2 Exit access travel distance at the level of exit 
discharge. Where the path of egress travel is through an 
atrium space, exit access travel distance at the level of exit 
discharge shall be determined in accordance with Section 
1017. 

404.9.3 Exit access travel distance at other than the 
level of exit discharge. Where the path of egress travel is 
not at the level of exit discharge from the atrium, that por
tion of the total permitted exit access travel distance that 
occurs within the atrium shall be not greater than 200 feet 
(60960mm). 

404.10 Interior exit stairways. A maximum of 50 percent of 
interior exit stairways are permitted to egress through an 
atrium on the level of exit discharge in accordance with Sec
tion 1028. 

SECTION 405 
UNDERGROUND BUILDINGS 

405.1 General. The provisions of Sections 405.2 through 
405.9 apply to building spaces having a floor level used for 
human occupancy more than 30 feet (9144 mm) below the 
finished floor of the lowest level of exit discharge. 

Exceptions: The provisions of Section 405 are not appli
cable to the following buildings or portions of buildings: 

1. One- and two-family dwellings, sprinklered in 
accordance with Section 903.3.1.3. 

2. Parking garages provided with automatic sprinkler 
systems in compliance with Section 405.3. 

3. Fixed guideway.transit systems. 

4. Grandstands, bleachers, stadiums, arenas and simi
lar facilities. 

5. Where the lowest story is the only story that would 
qualify the building as an underground building and 
has an area not greater than 1,500 square feet (139 
m2

) and has an occupant load less than 10. 

6. Pumping stations and other similar mechanical 
spaces intended only for limited periodic use by ser
vice or maintenance personnel. 

405.2 Construction requirements. The underground portion 
of the building shall be of Type I construction. 
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[F] 405.3 Automatic sprinkler system. The highest level of 
exit discharge serving the underground portions of the build
ing and all levels below shall be equipped with an automatic 
sprinkler system installed in accordance with Section 
903.3.1.1. Water-flow switches and control valves shall be 
supervised in accordance with Section 903.4. 

405.4 Compartmentation. Compartmentation shall be in 
accordance with Sections 405.4.1through405.4.3. 

405.4.1 Number of compartments. A building having a 
floor level more than 60 feet (18 288 mm) below the fin
ished floor of the lowest level of exit discharge shall be 
divided into no fewer than two compartments of approxi
mately equal size. Such compartmentation shall extend 
through the highest level of exit discharge serving the 
underground portions of the building and all levels below. 

Exception: The lowest story need not be compart-

~~:~~~;'~~)ea~\~::~so:~~fa~~t;:a~: l~;s0~:!u1~~ 
405.4.2 Smoke barrier penetration. The co~partments 
shall be separated from each other by a smoke barrier in 
accordance with Section 709. Penetrations between the 
two compartments shall be limited to plumbing and elec
trical piping and conduit that are firestopped in accordance 
with Section 714. Doorways shall be protected by fire 
door assemblies that are automatic-closing by smoke 
detection in accordance with Section 716.5.9.3 and are 
installed in accordance with NFP A 105 and Section 
716.5.3. Where provided, each compartment shall have an 
air supply and an exhaust system independent of the other 
compartments. 

405.4.3 Elevators. Where elevators are provided, each 
compartment shall have direct access to an elevator. 
Where an elevator serves more than one compartment, an 
elevator lobby shall be provided and shall be separated 
from each compartment by a smoke barrier in accordance 
with Section 709. Doors shall be gasketed, have a drop sill 
and be automatic-closing by smoke detection in accor
dance with Section 716.5.9.3. 

405.5 Smoke control system. A smoke control system shall 
be provided in accordance with Sections 405 .5 .1 and 405 .5 .2. 

405.5.1 Control system. A smoke control system is 
required to control the migration of products of combus
tion in accordance with Section 909 and the provisions of 
this section. Smoke control shall restrict movement of 
smoke to the general area of fire origin and maintain 
means of egress in a usable condition. 

405.5.2 Compartment smoke control system. Where 
compartmentation is required, each compartment shall 
have an independent smoke control system. The system 
shall be automatically activated and capable of manual 
operation in accordance with Sections 907.2.18 and 
907.2.19. 

[F] 405.6 Fire alarm systems. A fire alarm system shall be 
provided where required by Sections 907.2.18 and 907.2.19. 

405.7 Means of egress. Means of egress shall be in accor
dance with Sections 405.7.l and 405.7.2. 
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405.7.1 Number of exits. Each floor level shall be pro
vided with no fewer than two exits. Where compartmenta
tion is required by Section 405.4, each compartment shall 
have no fewer than one exit and shall also have no fewer 
than one exit access doorway into the adjoining compart
ment. 

405.7.2 Smokeproof enclosure. Every required stairway 
serving floor levels more than 30 feet (9144 mm) below 
the finished floor of its level of exit discharge shall comply 
with the requirements for a smokeproof enclosure as pro
vided in Section 1023.10. 

[F] 405.8 Standby and emergency power. A standby power 
system complying with Section 2702 shall be provided for 
the standby power loads specified in Section 405.8.1. An 
emergency power system complying with Section 2702 shall 
be provided for the emergency power loads specified in Sec
tion 405.8.2. 

[F] 405.8.1 Standby power loads. The following loads 
are classified as standby power loads: 

1. Smoke control system. 

2. Ventilation and automatic fire detection equipment 
for smokeproof enclosures. 

3. Fire pumps. 

_.I 4. Elevators, as required in Section 3003. 

[F] 405.8.2 Emergency power loads. The following loads 
are classified as emergency power loads: 

1. Emergency voice/alarm communications systems. 

2. Fire alarm systems. 

3. Automatic fire detection systems. 

4. Elevator car lighting. 

5. Means of egress and exit sign illumination as 
required by Chapter 10. 

[F] 405.9 Standpipe system. The underground building shall 
be equipped throughout with a standpipe system in accor
dance with Section 905. 

SECTION 406 
MOTOR-VEHICLE-RELATED OCCUPANCIES 

406.1 General. Motor-vehicle-related occupancies shall 
comply with Sections 406.1 through 406.8. 

406.2 Definitions. The following terms are defined in Chap
ter 2: 

MECHANICAL-ACCESS OPEN PARKING 
GARAGES. 

OPEN PARKING GARAGE. 

I PRIVATEGARAGE. 

I 

RAMP-ACCESS OPEN PARKING GARAGES. 

406.3 Private garages and carports. Private garages and 
carports shall comply with Sections 406.3.1through406.3.6. 
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406.3.l Classification. Private garages and carports shall 
be classified as Group U occupancies. Each private garage 

shall be not greater than 1,000 square feet (93 m2
) in area. 

Multiple private garages are permitted in a building where 
each private garage is separated from the other private 
garages by 1-hour fire barriers in accordance with Section 
707, or 1-hour horizantal assemblies in accordance with 
Section 711, or both. 

406.3.2 Clear height. In private garages and carports, the 
clear height in vehicle and pedestrian traffic areas shall be 
not less than 7 feet (2134 mm). Vehicle and pedestrian 
areas accommodating van-accessible parking shall comply 
with Section 1106.5. 

406.3.3 Garage floor surfaces. Garage floor surfaces 
shall be of approved noncombustible material. The area of 
floor used for parking of automobiles or other vehicles 
shall be sloped to facilitate the movement of liquids to a 
drain or toward the main vehicle entry doorway. 

406.3.4 Separation. For other than private garages adja
cent to dwelling units, the separation of private garages 
from other occupancies shall comply with Section 508. 
Separation of private garages from dwelling units shall 
comply with Sections 406.3.4.l through 406.3.4.3. 

406.3.4.1 Dwelling unit separation. The private 
garage shall be separated from the dwelling unit and its 
attic area by means of gypsum board, not less than 1

/ 2 
inch (12.7 mm) in thickness, applied to the garage side. 
Garages beneath habitable rooms shall be separated 
from all habitable rooms above by not less than a 5

/ 8-

inch (15.9 mm) Type X gypsum board or equivalent 
and 1

/ 2-inch (12.7 mm) gypsum board applied to struc
tures supporting the separation from habitable rooms 
above the garage. Door openings between a private 
garage and the dwelling unit shall be equipped with 
either solid wood doors or solid or honeycomb core 
steel doors not less than 13

/ 8 inches (34.9 mm) in thick
ness, or doors in compliance with Section 716.5.3 with 
a fire protection rating of not less than 20 minutes. 
Doors shall be self-closing and self-latching. 

406.3.4.2 Openings prohibited. Openings from a pri
vate garage directly into a room used for sleeping pur
poses shall not be permitted. 

406.3.4.3 Ducts. Ducts in a private garage and ducts 
penetrating the walls or ceilings separating the dwelling 
unit from the garage, including its attic area, shall be 
constructed of sheet steel of not less than 0.019 inch 
(0.48 mm) in thickness and shall have no openings into 
the garage. 

406.3.5 Carports. Carports shall be open on at least two 
sides. Carport floor surfaces shall be of an approved non
combustible material. Carports not open on at least two 
sides shall be considered a garage and shall comply with 
the requirements for private garages. 

Exception: Asphalt surfaces shall be permitted at 
ground level in carports. 

The area of floor used for parking of automobiles or 
other vehicles shall be sloped to facilitate the movement of 
liquids to a drain or toward the main vehicle entry door
way. 
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406.3.5.1 Carport separation. A separation is not 
required between a Group R-3 and U carport, provided 
the carport is entirely open on two or more sides and 
there are not enclosed areas above. 

406.3.6 Automatic garage door openers. Automatic 
garage door openers, where provided, shall be listed in 
accordance with UL 325. 

406.4 Public parking garages. Parking garages, other than 
private garages, shall be classified as public parking garages 
and shall comply with the provisions of Sections 406.4.2 
through 406.4.8 and shall be classified as either an open park
ing garage or an enclosed parking garage. Open parking 
garages shall also comply with Section 406.5, Enclosed 
parking garages shall also comply with Section 406.6. See 
Section 510 for special provisions for parking garages. 

406.4.1 Clear height. The clear height of each floor level 
in vehicle and pedestrian traffic areas shall be not less than 
7 feet (2134 mm). Vehicle and pedestrian areas accommo
dating van-accessible parking shall comply with Section 
1106.5. 

406.4.2 Guards. Guards shall be provided in accordance 
with Section 1015. Guards serving as vehicle barriers 
shall comply with Sections 406.4.3 and 1015. 

406.4.3 Vehicle barriers. Vehicle barriers not less than 2 
feet 9 inches (835 mm) in height shall be placed where the 
vertical distance from the floor of a drive lane or parking 
space to the ground or surface directly below is greater 
than 1 foot (305 mm). Vehicle barriers shall comply with 
the loading requirements of Section 1607.8.3. 

Exception: Vehicle barriers are not required in vehicle 
storage compartments in a mechanical access parking 
garage. 

406.4.4 Ramps. Vehicle ramps shall not be considered as 
required exits unless pedestrian facilities are provided. 
Vehicle ramps that are utilized for vertical circulation as 
well as for parking shall not exceed a slope of 1:15 (6.67 
percent). · 

406.4.5 Floor surface. Parking surfaces shall be of con
crete or similar noncombustible and nonabsorbent materi
als. 

The area of floor used for parking of automobiles or 
other vehicles shall be sloped to facilitate the movement of 
liquids to a drain or toward the main vehicle entry door
way. 

Exceptions: 

1. Asphalt parking surfaces shall be permitted at 
ground level. 

2. Floors of Group S-2 parking garages shall not be 
required to have a sloped surface. 

406.4.6 Mixed occupancy separation. Parking garages 
shall be separated from other occupancies in accordance 
with Section 508.1. 

406.4.7 Special hazards. Connection of a parking garage 
with any room in which there is a fuel-fired appliance 
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shall be by means of a vestibule providing a two-doorway 
separation. 

Exception: A single door shall be allowed provided the 
sources of ignition in the appliance are not less than 18 
inches (457 mm) above the floor. 

406.4.8 Attached to rooms. Openings from a parking 
garage directly into a room used for sleeping purposes 
shall not be permitted. · 

406.5 Open parking garages. Open parking garages shall 
comply with Sections 406.5.1through406.5.11. 

406.5.1 Construction. Open parking garages shall be of 
Type I, II or IV construction. Open parking garages shall 
meet the design requirements of Chapter 16. For vehicle 
barriers, see Section 406.4.3. 

406.5.2 Openings. For natural ventilation purposes, the 
exterior side of the structure shall have uniformly distrib
uted openings on two or more sides. The area of such 
openings in exterior walls on a tier shall be not less than 
20 percent of the total perimeter wall area of each tier. The 
aggregate length of the openings considered to be provid
ing natural ventilation shall be not less than 40 percent of 
the perimeter of the tier. Interior walls shall be not less 
than 20 percent open with uniformly distributed openings. 

Exception: Openings are not required to be distributed 
over 40 percent of the building perimeter where the 
required openings are uniformly distributed over two 
opposing sides of the building. 

406.5.2.1 Openings below grade. Where openings 
below grade provide required natural ventilation, the 
outside horizontal clear space shall be one and one-half 
times the depth of the opening. The width of the hori
zontal clear space shall be maintained from grade down 
to the bottom of the lowest required opening. 

406.5.3 Uses. Mixed uses shall be allowed in the same 
building as an open parking garage subject to the provi
sions of Sections 402.4.2.3, 406.5.11, 508,1, 510.3, 510.4 
and510.7. 

406.5.4 Area and height. Area and height of open park
ing garages shall be limited as set forth in Chapter 5 for 
Group S-2 occupancies and as further provided for in Sec
tion 508.1. 

406.5.4.l Single use. Where the open parking garage 
is used exclusively for the parking or storage of private 
motor vehicles, with no other uses in the building, the 
area and height shall be permitted to comply with Table 
406.5.4, along with increases allowed by Section 
406.5.5. 

Exception: The grade-level tier is permitted to con
tain an office, waiting and toilet rooms having a total 
combined area of not more than 1,000 square feet 
(93 m2

). Such area need not be separated from the 
open parking garage. 

In open parking garages having a spiral or sloping 
floor, the horizontal projection of the structure at any 
cross section shall not exceed the allowable area per 
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parking tier. In the case of an open parking garage hav
ing a continuous spiral floor, each 9 feet 6 inches (2896 
mm) of height, or portion thereof, shall be considered a 
tier. 

The clear height of a parking tier shall be not less 
than 7 feet (2134 mm), except that a lower clear height 
is permitted in mechanical-access open parking 
garages where approved by the building official. 

406.5.5 Area and height increases. The allowable area 
and height of open parking garages shall be increased in 
accordance with the provisions of this section. Garages 
with sides open on three-fourths of the building's perime
ter are permitted to be increased by 25 percent in area and 
one tier in height. Garages with sides open around the 
entire building's perimeter are permitted to be increased 
by 50 percent in area and one tier in height. For a side to 
be considered open undei: the above provisions, the total 
area of openings along the side shall not be less than 50 
percent of the interior area of the side at each tier and such 
openings shall be equally distributed along the length of 
the tier. For purposes of calculating the interior area of the 
side, the height shall not exceed 7 feet (2134 mm). 

Allowable tier areas in Table 406.5.4 shall be increased 
for open parking garages constructed to heights less than 
the table maximum. The gross tier area of the garage shall 
not exceed that permitted for the higher structure. No 
fewer than three sides of each such larger tier shall have 
continuous horizontal openings not less than 30 inches 
(762 mm) in clear height extending for not less than 80 
percent of the length of the sides and no part of such larger 
tier shall be more than 200 feet (60 960 mm) horizontally 
from such an opening. In addition, each such opening shall 
face a street or yard accessible to a street with a width of 
not less than 30 feet (9144 mm) for the full length of the 
opening, and standpipes shall be provided in each such 
tier. 

Open parking garages of Type II construction, with all 
sides open, shall be unlimited in allowable area where the 
building height does not exceed 75 feet (22 860 mm). For 
a side to be considered open, the total area of openings 
along the side shall be not less than 50 percent of the inte
rior area of the side at each tier and such openings shall be 
equally distributed along the length of the· tier. For pur
poses of calculating the interior area of the side, the height 
shall not exceed 7 feet (2134 mm). All portions of tiers 

shall be within 200 feet (60 960 mm) horizontally from 
such openings or other natural ventilation openings as 
defined in Section 406.5.2. These openings shall be per
mitted to be provided in courts with a minimum dimen
sion of 20 feet (6096 mm) for the full width of the 
openings. 

406.5.6 Fire separation distance. Exterior walls and 
openings in exterior walls shall comply with Tables 601 
and 602. The distance to an adjacent lot line shall be deter
mined in accordance with Table 602 and Section 705. 

406.5.7 Means of egress. Where persons otl:ier than park
ing attendants are permitted, open parking garages shall 
meet the means of egress requirements of Chapter 10. 
Where no persons other than parking attendants are per
mitted, there shall be no fewer than two exit stairways. 
Each exit stairway shall be not less than 36 inches (914 
mm) in width. Lifts shall be permitted to be installed for 
use of employees only, provided they are completely 
enclosed by noncombustible materials. 

[F] 406.5.8 Standpipe system. An open parking garage 
shall be equipped with a standpipe system as required by 
Section 905.3. 

406.5.9 Enclosure of vertical openings. Enclosure shall 
not be required for vertical openings except as specified in 
Section 406.5.7. 

406.5.10 Ventilation. Ventilation, other than the percent
age of openings specified in Section 406.5 .2, shall not be 
required. 

406.5.11 Prohibitions. The following uses and alterations 
are not permitted: 

1. Vehicle repair work. 

2. Parking of buses, trucks and similar vehicles. 

3. Partial or complete closing of required openings in 
exterior walls by tarpaulins or any other means. 

4. Dispensing of fuel. 

406.6 Enclosed parking garages. Enclosed parking garages 
shall comply with Sections 406.6.1through406.6.3. 

406.6.1 Heights and areas. Enclosed vehicle parking I 
garages and portions thereof that do not meet the defini
tion of open parking garages shall be limited to the allow
able heights and areas specified in Sections 504 and 506 as 
modified by Section 507. Roof parking is permitted. 

TABLE 406.5.4 
OPEN PARKING GARAGES AREA AND HEIGHT 

HEIGHT (in tiers) 

Mechanical access AREA PER TIER 
TYPE OF CONSTRUCTION (square feet) Ramp access Automatic sprinkler system 

No Yes 

IA Unlimited Unlimited Unlimited Unlimited 

IB Unlimited 12 tiers 12 tiers 18 tiers 

IIA 50,000 10 tiers 10 tiers 15 tiers 

IIB 50,000 8 tiers 8 tiers 12 tiers 

IV 50,000 4 tiers 4 tiers 4 tiers 

For SI: 1 square foot= 0.0929 m2
• 
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406.6.2 Ventilation. A mechanical ventilation system 
shail be provided in accordance with the International 
Mechanical Code. 

[F] 406.6.3 Automatic sprinkler system. An enclosed 
parking garage shall be equipped with an automatic sprin
kler system in accordance with Section 903.2.10. 

406.7 Motor fuel-dispensing facilities. Motor fuel-dispens
ing facilities shall comply with the International Fire Code 
and Sections 406.7.l and 406.7.2. 

406.7.1 Vehicle fueling pad. The vehicle shall be fueled 
on noncoated concrete or other approved paving material 
having a resistance not exceeding 1 megohm as deter
mined by the methodology in EN 1081. 

406.7.2 Canopies. Canopies under which fuels are dis
pensed shall have a clear, unobstructed height of not less 
than 13 feet 6 inches (4115 mm) to the lowest projecting 
element in the vehicle drive-through area. Canopies and 
their supports over pumps shall be of noncombustible 
materials, .fire-retardant-treated wood complying with 
Chapter 23, wood of Type IV sizes or of construction pro
viding 1-hour fire resistance. Combustible materials used 
in or on a canopy shall comply with one of the following: 

1. Shielded from the pumps by a noncombustible ele
ment of the canopy, or wood of Type IV sizes; 

2. Plastics covered by aluminum facing having a thick
ness of not less than 0.010 inch (0.30 mm) or corro
sion-resistant steel having a base metal thickness of 
not less than 0.016 inch (0.41 mm). The plastic shall 
have aflame spread index of 25 or less and a smoke
developed index of 450 or less when tested in the 
form intended for use in accordance with ASTM E 
84 or UL 723 and a self-ignition temperature of 
650°F (343°C) or greater when tested in accordance 
with ASTM D 1929; or 

3. Panels constructed of light-transmitting plastic 
materials shall be permitted to be installed in cano
pies erected over motor vehicle fuel-dispensing sta
tion fuel dispensers, provided the panels are located 
not less than 10 feet (3048 mm) from any building 
on the same lot and face yards or streets not less 
than 40 feet (12 192 mm) in width on the other sides. 
The aggregate areas of plastics shall be not greater 
than 1,000 square feet (93 m2

). The maximum area 
of any individual panel shall be not greater than 100 
square feet (9.3 m2

). 

406.7.2.1 Canopies used to support gaseous hydro
gen systems. Canopies that are used to shelter dispens
ing operations where flammable compressed gases are 
located on the roof of the canopy shall be in accordance 
with the following: 

1. The canopy shall meet or exceed Type I construc
tion requirements. 

2. Operations located under canopies shall be lim
ited to refueling only. 

3. The canopy shall be constructed in a manner that 
prevents the accumulation of hydrogen gas. 
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406.8 Repair garages. Repair garages shall be constructed 
in accordance with the International Fire Code and Sections 
406.8.l through 406.8.6. This occupancy shall not include 
motor fuel-dispensing facilities, as regulated in Section 
406.7. 

406.8.l Mixed uses. Mixed uses shall be allowed in the 
same building as a repair garage subject to the provisions 
of Section 508.1. 

406.8.2 Ventilation. Repair garages shall be mechanically 
ventilated in accordance with the International Mechani
cal Code. The ventilation system shall be controlled at the 
entrance to the garage. 

406.8.3 Floor surface. Repair garage floors shall be of 
concrete or similar noncombustible and nonabsorbent 
materials. 

Exception: Slip-resistant, nonabsorbent, interior floor 
.finishes having a critical radiant flux not more than 
0.45 W/cm2

, as determined by NFPA 253, shall be per
mitted. 

406.8.4 Heating equipment. Heating equipment shall be 
installed in accordance with the International Mechanical 
Code. 

[F] 406.8.5 Gas detection system. Repair garages used 
for the repair of vehicles fueled by nonodorized gases such 
as hydrogen and nonodorized LNG, shall be provided with 
a flammable gas detection system. 

[F] 406.8.5.1 System design. The flammable gas 
detection system shall be listed or approved and shall 
be calibrated to the types of fuels or gases used by vehi
cles to be repaired. The gas detection system shall be 
designed to activate when the level of flammable gas 
exceeds 25 percent of the lower flammable limit (LFL). 
Gas detection shall be provided in lubrication or chassis 
service pits of repair garages used for repairing non
odorized LNG-fueled vehicles. 

[F] 406.8.5.1.1 Gas detection system components. 
Gas detection system control units shall be listed 
and labeled in accordance with UL 864 or UL 2017. 
Gas detectors shall be listed and labeled in accor
dance with UL 2075 for use with the gases and 
vapors being detected. 

[F] 406.8.5.2 Operation. Activation of the gas detec
tion system shall result in all of the following: 

1. Initiation of distinct audible and visual alarm sig
nals in the repair garage. 

2. Deactivation of all heating systems located in the 
repair garage. 

3. Activation of the mechanical ventilation system, 
where the system is interlocked with gas detec
tion. 

[F] 406.8.5.3 Failure of the gas detection system. 
Failure of the gas detection system shall result in the 
deactivation of the heating system, activation of the 
mechanical ventilation system where the system is 
interlocked with the gas detection system and cause a 
trouble signal to sound in an approved location. 
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[F] 406.8.6 Automatic sprinkler system. A repair garage 
shall be equipped with an automatic sprinkler system in 
accordance with Section 903.2.9.1. 

SECTION 407 
GROUP 1-2 

407.1 General. Occupancies in Group I-2 shall comply with 
the provisions of Sections 407 .1 through 407 .10 and other 
applicable provisions of this code. 

407.2 Corridors continuity and separation. Corridors in 
occupancies in Group I-2 shall be continuous to the exits and 
shall be separated from other areas in accordance with Sec
tion 407.3 except spaces conforming to Sections 407 .2.1 
through 407.2.4. 

66 

407.2.1 Waiting and similar areas. Waiting areas and 
similar spaces constructed as required for corridors shall 
be permitted to be open to a corridor, only where all of the 
following criteria are met: 

1. The spaces are not occupied as care recipient's 
sleeping rooms, treatment rooms, incidental uses in 
accordance with Section 509, or hazardous uses. 

2. The open space is protected by an automatic fire 
detection system installed in accordance with Sec
tion 907. 

3. The corridors onto which the spaces open, in the 
same smoke compartment, are protected by an auto
matic fire detection system installed in accordance 
with Section 907, or the smoke compartment in 
which the spaces are located is equipped throughout 
with quick-response sprinklers in accordance with 
Section 903.3.2. 

4. The space is arranged so as not to obstruct access to 
the required exits. 

407.2.2 Care providers' stations. Spaces for care pro
viders', supervisory staff, doctors' and nurses' charting, 
comniunications and related clerical areas shall be permit
ted to be open to the corridor, where such spaces are con
structed as required for corridors. 

407.2.3 Psychiatric treatment areas. Areas wherein psy
chiatric care recipients who are not capable of self-preser
vation are housed, or group meeting or multipurpose 
therapeutic spaces other than incidental uses in accordance 
with Section 509, under continuous supervision by facility 
staff, shall be permitted to be open to the corridor, where 
the following criteria are met: 

1. Each area does not exceed 1,500 square feet (140 
m2). 

2. The area is located to permit supervision by the 
facility staff. 

3. The area is arranged so as not to obstruct any access 
to the required exits. 

4. The area is equipped with an automatic fire detec
tion system installed in accordance with Section 
907.2. 

5. Not more than one such space is permitted in any 
one smoke compartment. 

6. The walls and ceilings of the space are constructed 
as required for corridors. 

407.2.4 Gift shops. Gift shops and associated storage that 
are less than 500 square feet (455 m2

) in area shall be per
mitted to be open to the corridor where such spaces are 
constructed as required for corridors. 

407.2.5 Nursing home housing units. In Group I-2, Con
dition 1, occupancies, in areas where nursing home resi
dents are housed, shared living spaces, group meeting or 
multipurpose therapeutic spaces shall be permitted to be 
open to the corridor, where all of the following criteria are 
met: 

1. The walls and ceilings of the space are constructed 
as required for corridors. 

2. The spaces are not occupied as resident sleeping 
rooms, treatment rooms, incidental uses in accor
dance with Section 509, or hazardous uses. 

3. The open space is protected by an automatic fire 
detection system installed in accordance with Sec
tion 907. 

4. The corridors onto which the spaces open, in the 
same smoke compartment, are protected by an auto
matic fire detection system installed in accordance 
with Section 907, or the smoke compartment in 
which the spaces are located is equipped throughout 
with quick-response sprinklers in accordance with 
Section 903.3.2. 

5. The space is arranged so as not to obstruct access to 
the required exits. 

407.2.6 Nursing home cooking facilities. In Group I-2, 
Condition 1, occupancies, rooms or spaces that contain a 
cooking facility with domestic cooking appliances shall be 
permitted to be open to the corridor where all of the fol
lowing criteria are met: 

1. The number of care recipients housed in the smoke 
compartment is not greater than 30. 

2. The number of care recipients served by the cook
ing facility is not greater than 30. 

3. Only one cooking facility area is permitted in a 
smoke compartment. 

4. The types of domestic cooking appliances permit
ted are limited to ovens, cooktops, ranges, warm
ers and microwaves. 

5. The corridor is a clearly identified space delin
eated by construction or floor pattern, material or 
color. 

6. The space containing the domestic cooking facility 
shall be arranged so as not to obstruct access to the 
required exit. 

7. A domestic cooking hood installed and con
structed in accordance with Section 505 of the 
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International Mechanical Code is provided over 
the cooktop or range. 

8. The domestic cooking hood provided over the 
cooktop or range shall be equipped with an auto
matic fire-extinguishing system of a type recog
nized for protection of domestic cooking 
equipment. Preengineered automatic extinguishing 
systems shall be tested in accordance with UL 
300A and listed and labeled for the intended appli
cation. The system shall be installed in accordance 
with this code, its listing and the manufacturer's 
instructions. 

9. A manual actuation device for the hood suppres
sion system shall be installed in accordance with 
Sections 904.12.1and904.12.2. 

10. An interlock device shall be provided such that 
upon activation of the hood suppression system, 
the power or fuel supply to the cooktop or range 
will be turned off. 

11. A shut-off for the fuel and electrical power supply 
to the cooking equipment shall be provided in a 
location that is accessible only to staff. 

12. A timer shall be provided that automatically deac
tivates the cooking appliances within a period of 
not more than 120 minutes. 

13. A portable fire extinguisher shall be installed in 
accordance with Section 906 of the International 
Fire Code. 

407.3 Corridor wall construction. Corridor walls shall be 
constructed as smoke partitions in accordance with Section 
710. 

407.3.1 Corridor doors. Corridor doors, other than those 
in a wall required to be rated by Section 509 .4 or for the 
enclosure of a vertical opening or an exit, shall not have a 
required fire protection rating and shall not be required to 
be equipped with self-closing or automatic-closing 
devices, but shall provide an effective barrier to limit the 
transfer of smoke and shall be equipped with positive 
latching. Roller latches are not permitted. Other doors 
shall conform to Section 716.5. 

407.4 Means of egress. Group I-2 occupancies shall be pro
vided with means of egress complying with Chapter 10 and 
Sections 407.4.1through407.4.4. The fire safety and evacua
tion plans provided in accordance with Section 1001.4 shall 
identify the building components necessary to support a 
defend-in-place emergency response in accordance with Sec
tions 404 and 408 of the International Fire Code. 

407.4.1 Direct access to a corridor. Habitable rooms in 
Group I-2 occupancies shall have an exit access door lead
ing directly to a corridor. 

Exceptions: 

1. Rooms with exit doors opening directly to the 
outside at ground level. 

2. Rooms arranged as care suites complying with 
Section 407.4.3 
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407.4.1.1 Locking devices. Locking devices that 
restrict access to a care recipient's room from the corri
dor and that are operable only by staff from the corri
dor side shall not restrict the means of egress from the 
care recipient's room. 

Exceptions: 

1. This section shall not apply to rooms in psy
chiatric treatment and similar care areas. 

2. Locking arrangements in accordance with 
Section 1010.1.9.6. 

407.4.2 Distance of travel. The distance of travel between 
any point in a Group 1-2 occupancy sleeping room, not 
located in a care suite, and an exit access door in that room 
shall be not greater than 50 feet (15 240 mm). 

407.4.3 Projections in nursing home corridors. In 
Group I-2, Condition 1, occupancies, where the corridor 
width is a minimum of 96 inches (2440 mm), projections 
shall be permitted for furniture where all of the following 
criteria are met: 

1. The furniture is attached to the floor or to the wall. 

2. The furniture does not reduce the clear width of the 
corridor to less than 72 inches (1830 mm) except 
where other encroachments are permitted in accor-
dance with Section 1005.7. · 

3. The furniture is positioned on only one side of the 
corridor. 

4. Each arrangement of furniture is 50 square feet (4.6 
m2

) maximum in area. 

5. Furniture arrangements are separated by 10 feet 
(3048 mm) minimum. 

6. Placement of furniture is considered as part of the 
fire and safety plans in accordance with Section 
1001.4. 

407.4.4 Group 1-2 care suites. Care suites in Group I-2 
shall comply with Sections 407.4.4.1 through 407.4.4.4 
and either Section 407.4.4.5 or 407.4.4.6. 

407.4.4.1 Exit access through care suites. Exit access 
from all other portions of a building not classified as a 
care suite shall not pass through a care suite. In a care 
suite required to have more than one exit, one exit 
access is permitted to pass through an adjacent care 
suite provided all of the other requirements of Sections 
407.4 and 1016.2 are satisfied. 

407.4.4.2 Separation. Care suites shall be separated 
from other portions of the building, including other 
care suites, by a smoke partition complying with Sec
tion 710. 

407.4.4.3 Access to corridor. Movement from habit
able rooms shall not require passage through more than 
three doors and 100 feet (30 480 mm) distance of travel 
within the suite. 

Exception: The distance of travel shall be permitted 
to be increased to 125 feet (38 100 mm) where an 
automatic smoke detection system is provided 
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throughout the care suite and installed in accordance 
with NFPA 72. 

407.4.4.4 Doors within care suites. Doors in care 
suites serving habitable rooms shall be permitted to 
comply with one of the following: 

1. Manually operated horizontal sliding doors per
mitted in accordance with Exception 9 to Section 
1010.1.2. 

2. Power-operated doors permitted in accordance 
with Exception 7 to Section 1010.1.2. 

3. Means of egress doors complying with Section 
1010. 

407 .4.4.5 Care suites containing sleeping · room 
areas. Sleeping rooms shall be permitted to be grouped 
into care suites where one of the following criteria is 
met: 

1. The care suite is not used as an exit access for 
more than eight care recipient beds. 

2. The arrangement of the care suite allows for 
direct and constant visual supervision into the 
sleeping rooms by care providers. 

3. Au automatic smoke detection system is provided 
in the sleeping rooms and installed in accordance 
with NFP A 72. 

407.4.4.5.1 Area. Care suites containing sleeping 
rooms shall be not greater than 7 ,500 square feet 
( 696 m2

) in area. 

Exception: Care suites containing sleeping 
rooms shall be permitted to be not greater than 
10,000 square feet (929 m2

) in area where an 
automatic smoke detection system is provided 
throughout the care suite and installed in accor
dance with NFPA 72. 

407.4.4.5.2 Exit access. Any sleeping room, or any 
care suite that contains sleeping rooms, of more than 
1,000 square feet (93 m2

) shall have no fewer than 
two exit access doors from the care suite located in 
accordance with Section 1007. 

407.4.4.6 Care suites not containing sleeping rooms. 
Areas not containing sleeping rooms, but only treat
ment areas and the associated rooms, spaces or circula
tion space, shall be permitted to be grouped into care 
suites and shall conform to the limitations in Sections 
407.4.4.6.1and407.4.4.6.2. 

407.4.4.6.1 Area. Care suites of rooms, other than 
sleeping rooms, shall have an area not greater than 
12,500 square feet (1161 m2

). 

Exception: Care suites not containing sleeping 
rooms shall be permitted to be not greater than 
15,000 square feet (1394 m2

) in area where an 
automatic smoke detection system is provided 
throughout the care suite in accordance with Sec
tion 907. 

407.4.4.6.2 Exit access. Care suites, other than 
sleeping rooms, with an area of more than 2,500 

square feet (232 m.2) shall have no fewer than two 
exit access doors from the care suite located in 
accordance with Section 1007 .1. 

407.5 Smoke barriers. Smoke barriers shall be provided to 
subdivide every story used by persons receiving care, treat
ment or sleeping and to divide other stories with an occupant 
load of 50 or more persons, into no fewer than two. smoke 
compartments. Such stories shall be divided into smoke com
partments with an area of not more than 22,500 square feet 
(2092 m2

) in Group 1-2, Condition 1, and not more than 
40,000 square feet (3716 m2

) in Group 1-2, Condition 2, and 
the distance of travel from any point in a smoke compartment 
to a smoke barrier door shall be not greater than 200 feet (60 
960 mm). The smoke barrier shall be in accordance with Sec
tion 709. 

407.5.1 Refuge area. Refuge areas shall be provided 
within each smoke compartment. The size of the refuge 
area shall accommodate the occupants and care recipients 
from the adjoining smoke compartment. Where a smoke 
compartment is adjoined by two or more smoke compart
ments, the minimum area of the refuge area shall accom
modate the largest occupant load of the adjoining 
compartments. The size of the refuge area shall provide 
the following: 

I. Not less than 30 net square feet (2.8 m2
) for each I 

care recipient confined to bed or stretcher. 

2. Not less than 6 square feet (0.56 m2
) for each ambu

latory care recipient not confined to bed or stretcher 
and for other occupants. 

Areas or spaces permitted to be included in the calcula
tion of refuge area are corridors, sleeping areas, treatment 
rooms, lounge or dining areas and other low-hazard areas. 

407.5.2 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke com
partment from which means of egress originated. 

407.5.3 Horizontal assemblies. Horizontal assemblies I 
supporting smoke barriers required by this section shall be 
designed to resist the movement of smoke. Elevator lob
bies shall be in accordance with Section 3006.2. 

[F] 407.6 Automatic sprinkler system. Smoke compart
ments containing sleeping rooms shall be equipped through
out with an automatic sprinkler system in accordance with 
Sections 903.3.1.1and903.3.2. 

[F] 407.7 Fire alarm system. Afire alarm system shall be 
provided in accordance with Section 907.2.6. 

[F] 407.8 Automatic fire detection. Corridors in Group 1-2, 
Condition 1, occupancies, long-term care facilities, detoxifi
cation facilities and spaces permitted to be open to the corri
dors by Section 407 .2 shall be equipped with an automatic 
fire detection system. 

Group 1-2, Condition 2, occupancies shall be equipped 
with smoke detection as required in Section 407 .2. 

Exceptions: 

1. Corridor smoke detection is not required where 
sleeping rooms are provided with smoke detectors 
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that comply with UL 268. Such detectors shall pro
vide a visual display on the corridor side of each 
sleeping room and an audible and visual alarm at the 
care provider's station attending each unit. 

2. Corridor smoke detection is not required where 
sleeping rooin doors are equipped with automatic 
door-closing devices with integral smoke detectors 
on the unit sides installed in accordance with their 
listing, provided that the integral detectors perform 
the required alerting function. 

407.9 Secured yards. Grounds are permitted to be fenced 
and gates therein are permitted to be equipped with locks, 
provided that safe dispersal areas having 30 net square feet 
(2.8 m2) for bed and stretcher care recipients and 6 net square 
feet (0.56 m2

) for ambulatory care recipients and other occu
pants are located between the building and the fence. Such 
provided safe dispersal areas shall be located not less than 50 
feet (15 240 mm) from the building they serve. 

* 407.10 Electrical systems. In Group I-2 occupancies, the 
essential electrical system for electrical components, equip
ment and systems shall be designed and constructed in accor
dance with the provisions of Chapter 27 and NFP A 99. 

SECTION 408 
GROUP 1-3 

408.1 General. Occupancies in Group I-3 shall comply with 
the provisions of Sections 408.1 through 408.11 and other· 
applicable provisions of this code (see Section 308.5). 

408.1.1 Definitions. The following terms are defined in 
Chapter 2: · 

CELL. 

CELL TIER. 

HOUSING UNIT. 

SALLYPORT. 

408.2 Other occupancies. Buildings or portions of buildings 
in Group I-3 occupancies where security operations necessi
tate the locking of required means of egress shall be permit
ted to be classified as a different occupancy. Occupancies 
classified as other than Group I-3 sball meet the applicable 
requirements of this code for that occupancy where provi
sions are made for the release of occupants at all times. 

Means of egress from detention and correctional occupan
cies that traverse other use areas shall, as a minimum, con
form to requirements for detention and correctional 
occupancies. 

Exception: It is permissible to exit through a horizantal 
exit into other contiguous occupancies that do not conform 
to detention and correctional occupancy egress provisions 
but that do comply with requirements set forth in the 
appropriate occupancy, as long as the occupancy is not a 
Group Huse. 

408.3 Means of egress. Except as modified or as provided 
for in this section, the means of egress provisions of Chapter 
10 shall apply. 
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408.3.1 Door width. Doors to resident sleeping units shall 
have a clear width of not less than 28 inches (711 mm). 

408.3.2 Sliding doors. Where doors in a means of egress 
are of the horizontal-sliding type, the force to slide the 
door to its fully open position shall be not greater than 50 
pounds (220 N) with a perpendicular force against the 
door of 50 pounds (220 N). 

408.3.3 Guard tower doors. A hatch or trap door not less 
than 16 square feet (610 m2

) in area through the floor and 
having dimensions of not less than 2 feet (610 mm) in any 
direction shall be permitted to be used as a portion of the 
means of egress from guard towers. 

408.3.4 Spiral stairways. Spiral stairways that conform 
to the requirements of Section 1011.10 are permitted for 
access to and between staff locations. 

408.3.5 Ship ladders. Ship ladders shall be permitted for 
egress from control rooms or elevated facility observation 
rooms in accordance with Section 1011.15. 

408.3.6 Exit discharge. Exits are permitted to discharge 
into a fenced or walled courtyard. Enclosed yards or 
courts shall be of a size to accommodate all occupants, be 
located not less than 50 feet (15 240 mm) from the build
ing and have an area of not less than 15 square feet (1.4 
m2) per person. 

408.3.7 Sallyports. A sallyport shall be permitted in a 
means of egress where there are provisions for continuous 
and unobstructed passage through the sallyport during an 
emergency egress condition. 

408.3.8 Interior exit stairway and ramp construction. 
One interior exit stairway or ramp in each building shall 
be permitted to have glazing installed in doors and interior 
walls at each landing level providing access to the interior 
exit stairway or ramp, provided that the following condi
tions are met: 

1. The interior exit stairway or ramp shall not serve 
more than four floor levels. 

2. Exit doors shall be not less than 3
/ 4-hour fire door 

assemblies complying with Section 716.5 

3. The total area of glazing at each floor level shall not 
exceed 5,000 square inches (3.2 m2

) and individual 
panels of glazing shall not exceed 1,296 square 
inches (0.84 m2

). 

4. The glazing shall be protected on both sides by an 
automatic sprinkler system. The sprinkler system 
shall be designed to wet completely the entire sur
face of any glazing affected by fire when actuated. 

5. The glazing shall be in a gasketed frame and 
installed in such a manner that the framing system 
will deflect without breaking (loading) the glass 
before the sprinkler system operates. 

6. Obstructions, such as curtain rods, drapery traverse 
rods, curtains, drapes or similar materials shall not 
be installed between the automatic sprinklers and 
the glazing. 
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408.4 Locks. Egress doors are permitted to be locked in 
accordance with the applicable use condition. Doors from a 
refuge area to the outside are permitted to be locked with a 
key in lieu of locking methods described in Section 408.4.1. 
The keys to unlock the exterior doors shall be available at all 
times and the locks shall be operable from both sides of the 
door. 

408.4.1 Remote release. Remote release of locks on doors 
in a means of egress shall be provided with reliable means 
of operation, remote from the resident living areas, to 
release locks on all required doors. fu Occupancy Condi
tion 3 or 4, the arrangement, accessibility and security of 
the release mechanisms required for egress shall be such 
that with the minimum available staff at any time, the lock 
mechanisms are capable of being released within 2 min
utes. 

Exception: Provisions for remote locking and unlock
ing of occupied rooms in Occupancy Condition 4 are 
not required provided that not more than 10 locks are 
necessary to be unlocked in order to move occupants 
from one smoke compartment to a refuge area within 3 
minutes. The opening of necessary locks shall be 
accomplished with not more than two separate keys. 

[F] 408.4.2 Power-operated doors and locks. Power
operated sliding doors or power-operated locks for swing
ing doors shall be operable by a manual release mecha
nism at the door. Emergency power shall be provided for 
the doors and locks in accordance with Section 2702. 

Exceptions: 

1. Emergency power is not required in facilities 
with 10 or fewer locks complying with the excep
tion to Section 408.4.1. 

2. Emergency power is not required where remote 
mechanical operating releases are provided. 

408.4.3 Redundant operation. Remote release, mechani
cally operated sliding doors or remote release, mechani
cally operated locks shall be provided with a mechanically 
operated release mechanism at each door, or shall be pro
vided with a redundant remote release control. 

408.4.4 Relock capability. Doors remotely unlocked 
under emergency conditions shall not automatically relock 
when closed unless specific action is taken at the remote 
location to enable doors to relock. 

408.5 Protection of v~rtical openings. Any vertical opening 
shall be protected by a shaft enclosure in accordance with 
Section 713, or shall be in accordance with Section 408.5.1. 
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408.5.1 Floor openings. Openings in floors within a hous
ing unit are permitted without a shaft enclosure, provided 
all of the following conditions are met: 

1. The entire normally occupied areas so intercon
nected are open and unobstructed so as to enable 
observation of the areas by supervisory personnel; 

2. Means of egress capacity is sufficient for all occu
pants from all interconnected cell tiers and areas; 

3. The height difference between the floor levels of the 
highest and lowest cell tiers shall not exceed 23 feet 
(7010 mm); and 

4. Egress from any portion of the cell tier to an exit or 
exit access door shall not require travel on more than 
one additional floor level within the housing unit. 

408.5.2 Shaft openings in communicating floor levels. 
Where a floor opening is permitted between communicat
ing floor levels of a housing unit in accordance with Sec
tion 408.5.1, plumbing chases serving vertically staked 
individual cells contained with the housing unit shall be 
permitted without a shaft enclosure. 

408.6 Smoke barrier. Occupancies in Group I-3 shall have 
smoke barriers complying with Sections 408.7 and 709 to 
divide every story occupied by residents for sleeping, or any 
other story having an occupant load of 50 or more persons, 
into no fewer than two smoke compartments. 

Exception: Spaces having a direct exit to one of the fol
lowing, provided that the locking arrangement of the doors 
involved complies with the requirements for doors at the 
smoke barrier for the use condition involved: 

1. A public way. 

2. A building separated from the resident housing area 
by a 2-hour fire-resistance-rated assembly or 50 feet 
(15 240 mm) of open space. 

3. A secured yard or court having a holding space 50 
feet (15 240 mm) from the housing area that pro
vides 6 square feet (0.56 m2

) or more of refuge area 
per occupant, including residents, staff and visitors. 

408.6.1 Smoke compartments. The number of residents 
in any smoke compartment shall be not more than 200. 
The distance of travel to a door in a smoke barrier from 
any room door required as exit access shall be not greater 
than 150 feet ( 45 720 mm). The distance of travel to a door 
in a smoke barrier from any point in a room shall be not 
greater than 200 feet (60 960 mm). 

408.6.2 Refuge area. Not less than 6 net square feet (0.56 
m2

) per occupant shall be provided on each side of each 
smoke barrier for the total number of occupants in adjoin
ing smoke compartments. This space shall be readily avail
able wherever the occupants are moved across the smoke 
barrier in a fire emergency. 

408.6.3 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke com
partment from which means of egress originates. 

408.7 Security glazing. fu occupancies in Group I-3, win
dows and doors in 1-hour fire barriers constructed in accor
dance with Section 707, fire partitions constructed in 
accordance with Section 708 and smoke barriers constructed 
in accordance with Section 709 shall be permitted to have 
security glazing installed provided that the following condi
tions are met. 

1. Individual panels of glazing shall not exceed 1,296 
square inches (0.84 m2

). 
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2. The glazing shall be protected on both sides by an auto
matic sprinkler system. The sprinkler system shall be 
designed to, when actuated, wet completely the entire 
surface of any glazing affected by fire. 

3. The glazing shall be in a gasketed frame and installed 
in such a manner that the framing system will deflect 
without breaking (loading) the glass before the sprin
kler system operates. 

4. Obstructions, such as curtain rods, drapery traverse 
rods, curtains, drapes or similar materials shall not be 
installed between the automatic sprinklers and the glaz
ing. 

408.8 Subdivision of resident housing areas. Sleeping areas 
and any contiguous day room, group activity space or other 
common spaces where residents are housed shall be separated 
from other spaces in accordance with Sections 408.8.1 
through 408.8.4. 

408.8.1 Occupancy Conditions 3 and 4. Each sleeping 
area in Occupancy Conditions 3 and 4 shall be separated 
from the adjacent common spaces by a smoke-tight parti
tion where the distance of travel from the sleeping area 
through the common space to the corridor exceeds 50 feet 
(15 240mm). 

408.8.2 Occupancy Condition 5. Each sleeping area in 
Occupancy Condition 5 shall be separated from adjacent 
sleeping areas, corridors and common spaces by a smoke
tight partition. Additionally, common spaces shall be sepa
rated from the corridor by a smoke-tight partition. 

408.8.3 Openings in room face. The aggregate area of 
openings in a solid sleeping room face in Occupancy Con
ditions 2, 3, 4 and 5 shall not exceed 120 square inches 
(0.77 m.2). The aggregate area shall include all openings 
including door undercuts, food passes and grilles. Open
ings shall be not more than 36 inches (914 mm) above the 
floor. In Occupancy Condition 5, the openings shall be 
closeable from the room side. 

408.8.4 Smoke-tight doors. Doors in openings in parti
tions required to be smoke tight by Section 408.8 shall be 
substantial doors, of construction that will resist the pas
sage of smoke. Latches and door closures are not required 
on cell doors. 

408.9 Windowless buildings. For the purposes of this sec
tion, a windowless building or portion of a building is one 
with nonopenable windows, windows not readily breakable 
or without windows. Windowless buildings shall be provided 
with an engineered smoke control system to provide a tenable 
environment for exiting from the smoke compartment in the 
area of fire origin in accordance with Section 909 for each 
windowless smoke compartment. 

[F] 408.10 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.6.3. 

[F] 408.11 Automatic sprinkler system. Group I-3 occu
pancies shall be equipped throughout with an automatic 
sprinkler system in accordance with Section 903.2.6. 
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SECTION 409 
MOTION PICTURE PROJECTION ROOMS 

409.1 General. The provisions of Sections 409.1 through 
409.5 shall apply to rooms in which ribbon-type cellulose 
acetate or other safety film is utilized in conjunction with 
electric arc, xenon or other light-source projection equipment 
that develops hazardous gases, dust or radiation. Where cellu
lose nitrate film is utilized or stored, such rooms shall comply 
with NFP A 40. 

409.1.1 Projection room required. Every motion picture 
machine projecting film as mentioned within the scope of 
this section shall be enclosed in a projection room. Appur
tenant electrical equipment, such as rheostats, transform
ers and generators, shall be within the projection room or 
in an adjacent room of equivalent construction. 

409.2 Construction of projection rooms. Every projection 
room shall be of permanent construction consistent with the 
construction requirements for the type of building in which 
the projection room is located. Openings are not required to 
be protected. 

The room shall have a floor area of not less than 80 square 
feet (7.44 m2

) for a single machine and not less than 40 
square feet (3.7 m2

) for each additional machine. Each motion 
picture projector, floodlight, spotlight or similar piece of 
equipment shall have a clear working space of not less than 
30 inches by 30 inches (762 mm by 762 mm) on each side 
and at the rear thereof, but only one such space shall be 
required between two adjacent projectors. The projection 
room and the rooms appurtenant thereto shall have a ceiling 
height of not less than 7 feet 6 inches (2286 mm). The aggre
gate of openings for projection equipment shall not exceed 25 
percent of the area of the wall between the projection room 
and the auditorium. Openings shall be provided with glass or 
other approved material, so as to close completely the open
ing. 

409.3 Projection room and equipment ventilation. Ventila
tion shall be provided in accordance with the International 
Mechanical Code. 

409.3.l Supply air. Each projection room shall be pro
vided with adequate air supply inlets so arranged as to pro
vide well-distributed air throughout the room. Air inlet 
ducts shall provide an amount of air equivalent to the 
amount of air being exhausted by projection equipment. 
Air is permitted to be taken from the outside; from adja
cent spaces within the building, provided the volume and 
infiltration rate is sufficient; or from the building air-con
ditioning system, provided it is so arranged as to provide 
sufficient air when other systems are not in operation. 

409.3.2 Exhaust air. Projection rooms are permitted to be 
exhausted through the lamp exhaust system. The lamp 
exhaust system shall be positively interconnected with the 
lamp so that the lamp will not operate unless there is the 
required airflow. Exhaust air ducts shall terminate at the 
exterior of the building in such a location that the exhaust 
air cannot be readily recirculated into any air supply sys-
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tern. The projection room ventilation system is permitted 
to also serve appurtenant rooms, such as the generator and 
rewind rooms. 

409.3.3 Projection machines. Each projection machine 
shall be provided with an exhaust duct that will draw air 
from each lamp and exhaust it directly to the outside of the 
building. The lamp exhaust is permitted to serve to 
exhaust air from the projection room to provide room air 
·circulation. Such ducts shall be of rigid materials, except 
for a flexible connector approved for the purpose. The 
projection lamp or projection room exhaust system, or 
both, is permitted to be combined but shall not be inter
connected with any other exhaust or return system, or 
both, within the building. 

409.4 Lighting control. Provisions shall be made for control 
of the auditorium lighting and the means of egress lighting 
systems of theaters from inside the projection room and from 
not less than one other convenient point in the building. 

409.5 Miscellaneous equipment. Each projection room shall 
be provided with rewind and film storage facilities. 

SECTION 410 
STAGES, PLATFORMS AND 

TECHNICAL PRODUCTION AREAS 

410.1 Applicability. The provisions of Sections 410.1 
through 410.8 shall apply to all parts of buildings and struc
tures that contain stages or platforms and similar appurte
nances as herein defined. 

410.2 Definitions. The following terms are defined in Chap
ter 2: 

PLATFORM. 

PROSCENIUM WALL. 

STAGE. 

TECHNICAL PRODUCTION AREA. 

410.3 Stages. Stage construction shall comply with Sections 
410.3.1 through410.3.7. 
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410.3.1 Stage construction. Stages shall be constructed of 
materials as required for floors for the type of construction 
of the building in which such stages are located. 

Exception: Stages need not be constructed of the same 
materials as required for the type of construction pro
vided the construction complies with one of the follow
ing: 

1. Stages of Type IlB or IV construction with a 
nominal 2-inch (51 mm) wood deck, provided 
that the stage is separated from other areas in 
accordance with Section 410.3.4. 

2. In buildings of Type TIA, IlIA and VA construc
tion, a fire-resistance-rated floor is not required, 
provided the space below the stage is equipped 
with an automatic sprinkler system or fire-extin
guishing system in accordance with Section 903 
or 904. 

3. In all types of construction, the finished floor 
shall be constructed of wood or approved non
combustible materials. Openings through stage 
floors shall be equipped with tight-fitting, solid 
wood trap doors with approved safety locks. 

410.3.1.1 Stage height and area. Stage areas shall be 
measured to include the entire performance area and 
adjacent backstage and support areas not separated 
from the performance area by fire-resistance-rated con
struction. Stage height shall be measured from the low
est point on the stage floor to the highest point of the 
roof or floor deck above the stage. 

410.3.2 Technical production areas: galleries, gridirons 
and catwalks. Beams designed only for the attachment of 
portable or fixed theater equipment, gridirons, galleries 
and catwalks shall be constructed of approved materials 
consistent with the requirements for the type of construc
tion of the building; and a fire-resistance rating shall not 
be required. These areas shall not be considered to be 
floors, stories, mezzanines or levels in applying this code. 

Exception: Floors of fly galleries and catwalks shall be 
constructed of any approved material. 

410.3.3 Exterior stage doors. Where protection of open
ings is required, exterior exit doors shall be protected with 
fire door assemblies that comply with Section 716. Exte
rior openings that are located on the stage for means of 
egress or loading and unloading purposes, and that are 
likely to be open during occupancy of the theater, shall be 
constructed with vestibules to prevent air drafts into the 
auditorium. 

410.3.4 Proscenium wall. Where the stage height is 
greater than 50 feet (15 240 mm), all portions of the stage 
shall be completely separated from the seating area by a 
proscenium wall with not less than a 2-hourfire-resistance 
rating extending continuously from the foundation to the 
roof. 

410.3.5 Proscenium curtain. Where a proscenium wall is 
required to have afire-resistance rating, the stage opening 
shall be provided with a fire curtain complying with 
NFP A 80, horizontal sliding doors complying with Sec
tion 716.5.2 having a fire protection rating of at least 1 
hour, or an approved water curtain complying with Sec
tion 903.3.1.1 or, in facilities not utilizing the provisions 
of smoke-protected assembly seating in accordance with 
Section 1029.6.2, a smoke control system complying with 
Section 909 or natural ventilation designed to maintain the 
smoke level not less than 6 feet (1829 mm) above the floor 
of the means of egress. 

410.3.6 Scenery. Combustible materials used in sets and 
scenery shall meet the fire propagation performance crite
ria of Test Method 1 or Test Method 2, as appropriate, of 
NFPA 701, in accordance with Section 806 and the Inter
national Fire Code. Foam plastics and materials contain
ing foam plastics shall comply with Section 2603 and the 
International Fire Code. 
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410.3.7 Stage ventilation. Emergency ventilation shall be 
provided for stages larger than 1,000 square feet (93 nr) in 
floor area, or with a stage height greater than 50 feet (15 
240 mm). Such ventilation shall comply with Section 
410.3.7.1or410.3.7.2. 

410;3.7.1 Roof vents. Two or more vents constructed 
to open automatically by approved heat-activated 
devices and with an aggregate clear opening area of not 
less than 5 percent of the area of the stage shall be 
located near the center and above the highest part of the 
stage area. Supplemental means shall be provided for 
manual operation of the ventilator. Curbs shall be pro
vided as required for skylights in Section 2610.2. Vents 
shall be labeled. 

[F] 410.3.7.2 Smoke control. Smoke control in accor
dance with Section 909 shall be provided to maintain 
the smoke layer interface not less than 6 feet (1829 
mm) above the highest level of the assembly seating or 
above the top of the proscenium opening where a pro
scenium wall is provided in compliance with Section 
410.3.4. 

410.4 Platform construction. Permanent plaiforms shall be 
constructed of materials as required for the type of construc
tion of the building in which the permanent plaif orm is 
located. Permanent plaiforms are permitted to be constructed 
of fire-retardant-treated wood for Types I, II and IV con
struction where the plaiforms are not more than 30 inches 
(762 mm) above the main floor, and not more than one-third 
of the room floor area and not more than 3,000 square feet 
(279 m2

) in area. Where the space beneath the permanent 
plaifonn is used for storage or any purpose other than equip
ment, wiring or plumbing, the floor assembly shall be not less 
than 1-hour fire-resistance-rated construction. Where the 
space beneath the permanent platform is used only for equip
ment, wiring or plumbing, the underside of the permanent 
plaiform need not be protected. 

410.4.1 Temporary platforms. Platforms installed for a 
period of not more than 30 days are permitted to be con
structed of any materials permitted by this code. The space 
between the floor and the platform above shall only be 
used for plumbing and electrical wiring to platform equip
ment. 

410.5 Dressing and appurtenant rooms. Dressing and 
appurtenant rooms shall comply with Sections 410.5.1 and 
410.5.2. 

410.5.1 Separation from stage. The stage shall be sepa
rated from dressing rooms, scene docks, property rooms, 
workshops, storerooms and compartments appurtenant to 
the stage and other parts of the building by fire barriers 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both. The fire-resistance rating shall be not less than 2 
hours for stage heights greater than 50 feet (15 240 mm) 
and not less than 1 hour for stage heights of 50 feet (15 
240 mm) or less. 
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410.5.2 Separation from each other. Dressing rooms, 
scene docks, property rooms, workshops, storerooms and 
compartments appurtenant to the stage shall be separated 
from each other by not less than 1-hour fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, or 
both. 

410.6 Means of egress. Except as modified or as provided 
for in this section, the provisions of Chapter 10 shall apply. 

410.6.1 Arrangement. Where two or more exits or exit 
access doorways from the stage are required in accordance 
with Section 1006.2, no fewer than one exit or exit access 
doorway shall be provided on each side of a stage. 

410.6.2 Stairway and ramp enclosure. Exit access stair-1 
ways and ramps serving a stage or platform are not 
required to be enclosed. Exit access stairways and ramps 
serving technical production areas are not required to be 
enclosed. 

410.6.3 Technical production areas. Technical produc
tion areas shall be provided with means of egress and 
means of escape in accordance with Sections 410.6.3.1 
through 410.6.3.5. 

410.6.3.1 Number of means of egress. No fewer than 
one means of egress shall be provided from technical 
production areas. 

410.6.3.2 Exit access travel distance. The exit access 
travel distance shall be not greater than 300 feet (91 
440 mm) for buildings without a sprinkler system and 
400 feet (121 900 mm) for buildings equipped through
out with an automatic sprinkler system in accordance 
with Section 903.3.1.1. 

410.6.3.3 Two means of egress. Where two means of 
egress are required, the common path of travel shall be 
not greater than 100 feet (30 480 mm). 

Exception: A means of escape to a roof in place of 
a second means of egress is permitted. 

410.6.3.4 Path of egress travel. The following exit 
access components are permitted where serving techni
cal production areas: 

1. Stairways. 

2. Ramps. 

3. Spiral stairways. 

4. Catwalks. 

5. Alternating tread devices. 

6. Permanent ladders. 

410.6.3.5 Width. The path of egress travel within and 
from technical support areas shall be not less than 22 
inches (559 mm). 

[F] 410.7 Automatic sprinkler system. Stages shall be 
equipped with an automatic sprinkler system in accordance 
with Section 903.3.1.l. Sprinklers shall be installed under 
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the roof and gridiron and under all catwalks and galleries 
over the stage. Sprinklers shall be installed in dressing 
rooms, performer lounges, shops and storerooms accessory to 
such stages. 

Exceptions: 

1. Sprinklers are not required under stage areas less 
than 4 feet (1219 mm) in clear height that are uti
lized exclusively for storage of tables and chairs, 
provided the concealed space is separated from the 
adjacent spaces by Type X gypsum board not less 
than 5/ 8-inch (15.9 mm) in thickness. 

2. Sprinklers are not required for stages 1,000 square 
feet (93 m2

) or less in area and 50 feet (15 240 mm) 
or less in height where curtains, scenery or other 
combustible hangings are not retractable vertically. 
Combustible hangings shall be limited to a single 
main curtain, borders, legs and a single backdrop. 

3. Sprinklers are not required within portable orchestra 
enclosures on stages. 

[F] 410.8 Standpipes. Standpipe systems shall be provided 
in accordance with Section 905. 

SECTION 411 
SPECIAL AMUSEMENT BUILDINGS 

411.1 General. Special amusement buildings having an occu
pant load of 50 or more shall comply with the requirements 
for the appropriate Group A occupancy and Sections 411.1 
through 411.8. Special amusement buildings having an occu
pant load of less than 50 shall comply with the requirements 
for a Group B occupancy and Sections 411.1through411.8. 

Exception: Special amusement buildings or portions 
thereof that are without walls or a roof and constructed to 
prevent the accumulation of smoke need not comply with 
this section. 

For flammable decorative materials, see the International 
Fire Code. 

411.2 Definition. The following term is defined in Chapter 
2: 

SPECIAL AMUSEMENT BUILDING. 

[F] 411.3 Automatic fire detection. Special amusement 
buildings shall be equipped with an automatic fire detection 
system in accordance with Section 907. 

[F] 411.4 Automatic sprinkler system. Special amusement 
buildings shall be equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. Where 
the special amusement building is temporary, the sprinkler 
water supply shall be of an approved temporary means. 

Exception: Automatic sprinklers are not required where 
the total floor area of a temporary special amusement 
building is less than 1,000 square feet (93 m2

) and the exit 
access travel distance from any point to an exit is less than 
50 feet (15 240 mm). 

[F] 411.5 Alarm. Actuation of a single smoke detector, the 
automatic sprinkler system or other automatic fire detection 
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device shall immediately sound an alarm at the building at a 
constantly attended location from which emergency action 
can be initiated including the capability of manual initiation 
of requirements in Section 907 .2.12.2. 

[F] 411.6 Emergency voice/alarm communications sys
tem. An emergency voice/alarm communications system 
shall be provided in accordance with Sections 907.2.12 and 
907.5.2.2, which is also permitted to serve as a public address 
system and shall be audible throughout the entire special 
amusement building. 

411.7 Exit marking. Exit signs shall be installed at the 
required exit or exit access doorways of amusement buildings 
in accordance with this section and Section 1013. Approved 
directional exit markings shall also be provided. Where mir
rors, mazes or other designs are utilized that disguise the path 
of egress travel such that they are not apparent, approved and 
listed low-level exit signs that comply with Section 1013.5, 
and directional path markings listed in accordance with UL 
1994, shall be provided and located not more than 8 inches 
(203 mm) above the walking surface and on or near the path 
of egress travel. Such markings shall become visible in an 
emergency. The directional exit marking shall be activated by 
the automatic fire detection system and the automatic sprin
kler system in accordance with Section 907 .2.12.2. 

411.7.1 Photoluminescent exit signs. Where photolumi
nescent exit signs are installed, activating light source and 
viewing distance shall be in accordance with the listing 
and markings of the signs. 

411.8 Interior finish. The interior finish shall be Class A in 
accordance with Section 803.1. 

SECTION 412 
AIRCRAFT-RELATED OCCUPANCIES 

412.1 General. Aircraft-related occupancies shall comply I 
with Sections 412.1through412.8 and the International Fire 
Code. 

412.2 Definitions. The following terms are defined in Chap
ter 2: 

FIXED BASE OPERATOR (FBO). 

HELIPORT. 

HELISTOP. 

RESIDENTIAL AIRCRAFT HANGAR. 

TRANSIENT AIRCRAFT. 

412.3 Airport traffic control towers. The provisions of Sec-1 
tions 412.3.1 through 412.3.8 shall apply to airport traffic 
control towers occupied only for the following uses: 

1. Airport traffic control cab. 

2. Electrical and mechanical equipment rooms. 

3. Airport terminal radar and electronics rooms. 

4. Office spaces incidental to the tower operation. 

5. Lounges for employees, including sanitary facilities. 
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412.3.1 Type of construction. Airport traffic control tow
ers shall be constructed to comply with the height limita
tions ofTable412.3.l. 

TABLE 412.3.1 
HEIGHT LIMITATIONS FOR 

AIRPORT TRAFFIC CONTROL TOWERS 

TYPE OF CONSTRUCTION 

IA 

IB 

IIA 

IIB 

IIIA 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
• 

a. Height to be measured from grade plane to cab floor. 

HEIGHT" 
(feet) 

Unlimited 

240 

100 

85 

65 

412.3.2 Stairways. Stairways in airport traffic control 
towers shall be in accordance with Section 1011. Stair
ways shall be smokeproof enclosures complying with one 
of the alternatives provided in Section 909 .20. 

Exception: Stairways in airport traffic control towers 
are not required to comply with Section 1011.12. 

412.3.3 Exit access. From observation levels, airport traf
fic control towers shall be permitted to have a single 
means of exit access for a distance of travel not greater 
than 100 feet (30 480 mm). Exit access stairways from the 
observation level need not be enclosed. 

412.3.4 Number of exits. Not less than one exit stairway 
shall be permitted for airport traffic control towers of any 
height provided that the occupant load per floor is not 
greater than 15 and the area per floor does not exceed 
1,500 square feet (140 m.2). 

412.3.4.1 Interior finish. Where an airport traffic con
trol tower is provided with only one exit stairway, inte
rior wall and ceiling finishes shall be either Class A or 
Class B. 

[F] 412.3.5 Automatic fire detection systems. Airport 
traffic control towers shall be provided with an automatic 
fire detection system installed in accordance with Section 
907.2. 

412.3.6 Automatic sprinkler system. Where an occupied 
floor is located more than 35 feet (10 668 mm) above the 
lowest level of fire department vehicle access, airport traf
fic control towers shall be equipped with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 

412.3.7 Elevator protection. Wires or cables that provide 
normal or standby power, control signals, communication 
with the car, lighting, heating, air conditioning, ventilation 
and fire detecting systems to elevators shall be protected 
by construction having a fire-resistance rating of not less 
than 1 hour, or shall be circuit integrity cable having a fire
resistance rating of not less than 1 hour. 

412.3.7.1 Elevators for occupant evacuation. Where 
provided in addition to an exit stairway, occupant evac
uation elevators shall be in accordance with Section 
3008. 
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412.3.8 Accessibility. Airport traffic control towers need 
not be accessible as specified in the provisions of Chapter 
11. 

412.4 Aircraft hangars. Aircraft hangars shall be in accor
dance with Sections 412.4.1 through 412.4.6. 

412.4.1 Exterior walls. Exterior walls located less than 30 
feet (9144 mm) from lot lines or a public way shall have a 
fire-resistance rating not less than 2 hours. 

412.4.2 Basements. Where hangars have basements, 
floors over basements shall be of Type IA construction 
and shall be made tight against seepage of water, oil or 
vapors. There shall be no opening or communication 
between basements and the hangar. Access to basements 
shall be from outside only. · 

412.4.3 Floor surface. Floors shall be graded and drained 
to prevent water or fuel from remaining on the floor. Floor 
drains shall discharge through an oil separator to the sewer 
or to an outside vented sump. 

Exception: Aircraft hangars with individual lease 
spaces not exceeding 2,000 square feet (186 m.2) each in 
which servicing, repairing or washing is not conducted 
and fuel is not dispensed shall have floors that are 
graded toward the door, but shall not require a separa
tor. 

412.4.4 Heating equipment. Heating equipment shall be 
placed in another room separated by 2-hour fire barriers 
constructed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, or 
both. Entrance shall be from the outside or by means of a 
vestibule providing a two-doorway separation. 

Exceptions: 

1. Unit heaters and vented infrared radiant heating 
equipment suspended not less than 10 feet (3048 
mm) above the upper surface of wings or engine 
enclosures of the highest aircraft that are permit
ted to be housed in the hangar need not be located 
in a separate room provided they are mounted not 
less than 8 feet (2438 mm) above the floor in 
shops, offices and other sections of the hangar 
communicating with storage or service areas. 

2. Entrance to the separated room shall be permitted 
by a single interior door provided the sources of 
ignition in the appliances are not less than 18 
inches (457 mm) above the floor. 

412.4.5 Finishing. The process of "doping," involving use 
of a volatile flammable solvent, or of painting, shall be 
carried on in a separate detached building equipped with 
automatic fire-extinguishing equipment in accordance 
with Section 903. 

[F] 412.4.6 Fire suppression. Aircraft hangars shall be 
provided with a fire suppression system designed in accor
dance with NFPA 409, based upon the classification for 
the hangar given in Table 412.4.6. 

Exception: Where a fixed base operator has separate 
repair facilities on site, Group II hangars operated by a 
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[F] TABLE 412.4.6 
HANGAR FIRE SUPPRESSION REQUIREMENTS•,b,c 

MAXIMUM SINGLE TYPE OF CONSTRUCTION 
FIRE AREA 

(square feet) IA 18 llA 118 lllA 1118 IV VA VB 

;::: 40,001 Group I Group I Group I Group I Group I Group I Group I Group I Group I 

40,000 Group II Group II Group II Group II Group II Group II Group II Group II Group II 

30,000 Group III Group II Group II Group II Group II Group II Group II Group II Group II 

20,000 Group III Group III Group II Group II Group II Group II Group II Group II Group II 

15,000 Group III Group III Group III Group II Group III Group II Group III Group II Group II 

12,000 Group III Group III Group ill Group III Group III Group III Group III Group II Group II 

8,000 Group III Group III Group III Group III Group III Group III Group III Group III Group II 

5,000 Group III Group III Group III Group III Group III Group III Group III Group III Group III 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
• 

a. Aircraft hangars with a door height greater than 28 feet shall be provided with fire suppression for a Group I hangar regardless of maximum fire area. 
b. Groups shall be as classified in accordance with NFP A 409. 
c. Membrane structures complying with Section 3102 shall be classified as a Group IV hangar. 
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fixed base operator used for storage of transient air
craft only shall have a fire suppression system, but the 
system is exempt from foam requirements. 

[F] 412.4.6.1 Hazardous operations. Any Group III 
aircraft hangar according to Table 412.4.6 that contains 
hazardous operations including, but not limited to, the 
following shall be provided with a Group I or II fire 
suppression system in accordance with NFPA 409 as 
applicable: 

1. Doping. 

2. Hot work including, but not limited to, welding, 
torch cutting and torch soldering. 

3. Fuel transfer. 

4. Fuel tank repair or maintenance not including 
defueled tanks in accordance with NFPA 409, 
inerted tanks or tanks that have never been 
fueled. 

5. Spray finishing operations. 

6. Total fuel capacity of all aircraft within the 
unsprinklered single fire area in excess of 1,600 
gallons (6057 L). 

7. Total fuel capacity of all aircraft within the maxi
mum single fire area in excess of 7 ,500 gallons 
(28 390 L) for a hangar with an automatic sprin
kler system in accordance with Section 903.3.1.1. 

[F] 412.4.6.2 Separation of maximum single fire 
areas. Maximum single fire areas established in accor
dance with hangar classification and construction type 
in Table 412.4.6 shall be separated by 2-hourfire walls 
constructed in accordance with Section 706. In deter
mining the maximum single fire area as set forth in 
Table 412.4.6, ancillary uses that are separated from 
aircraft servicing areas by a fire barrier of not less than 
1 hour, constructed in accordance with Section 707, 
shall not be included in the area. 

412.5 Residential aircraft hangars. Residential aircraft 
hangars shall comply with Sections 412.5.1through412.5.5. 

412.5.1 Fire separation. A hangar shall not be attached to 
a dwelling unless separated by afire barrier having afire
resistance rating of not less than 1 hour. Such separation 
shall be continuous from the foundation to the underside 
of the roof and unpierced except for doors leading to the 
dwelling unit. Doors into the dwelling unit shall be 
equipped with self-closing devices and conform to the 
requirements of Section 716 with a noncombustible raised 
sill not less than 4 inches (102 mm) in height. Openings 
from a hangar directly into a room used for sleeping pur
poses shall not be permitted. 

412.5.2 Egress. A hangar shall provide two means of 
egress. One of the doors into the dwelling shall be consid
ered as meeting only one of the two means of egress. 

[F] 412.5.3 Smoke alarms. Smoke alarms shall be pro
vided within the hangar in accordance with Section 
907.2.21. 

412.5.4 Independent systems. Electrical, mechanical and 
plumbing drain, waste and vent (DWV) systems installed 
within the hangar shall be independent of the systems 
installed within the dwelling. Building sewer lines shall be 
permitted to be connected outside the structures. 

Exception: Smoke detector wiring and feed for electri
cal subpanels in the hangar. 

412.5.5 Height and area limits. Residential aircraft han
gars shall be not greater than 2,000 square feet (186 m2

) in 
area and 20 feet (6096 mm) in building height. 

[F] 412.6 Aircraft paint hangars. Aircraft painting opera
tions where flammable liquids are used in excess of the maxi
mum allowable quantities per control area listed in Table 
307.1(1) shall be conducted in an aircraft paint hangar that 
complies with the provisions of Sections 412.6.1 through 
412.6.6. 
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[F] 412.6.1 Occupancy group. Aircraft paint hangars 
shall be classified as Group H-2. Aircraft paint hangars 
shall comply with the applicable requirements of this code 
and the International Fire Code for such occupancy. 

412.6.2 Construction. The aircraft paint hangar shall be 
of Type I or II construction. 

[F] 412.6.3 Operations. Only those flammable liquids 
necessary for painting operations shall be permitted in 
quantities less than the maximum allowable quantities per 
control area in Table 307.1(1). Spray equipment cleaning 
operations shall be conducted in a liquid use, dispensing 
and mixing room. 

[F] 412.6.4 Storage. Storage of flammable liquids shall be 
in a liquid storage room. 

[F] 412.6.5 Fire suppression. Aircraft paint hangars shall 
be provided with fire suppression as required by NFP A 
409. 

[F] 412.6.6 Ventilation. Aircraft paint hangars shall be 
provided with ventilation as required in the International 
Mechanical Code. 

412.7 Aircraft manufacturing facilities. In buildings used 
for the manufacturing of aircraft, exit access travel distances 
indicated in Section 1017.1 shall be increased in accordance 
with the following: 

1. The building shall be of Type I or II construction. 

2. Exit access travel distance shall not exceed the dis-
tances given in Table 412.7. 

412.7.1 Ancillary areas. Rooms, areas and spaces ancil
lary to the primary manufacturing area shall be permitted 
to egress through such area having a minimum height as 
indicated in Table 412. 7. Exit access travel distance within 
the ancillary room, area or space shall not exceed that indi
cated in Table 1017.2 based on the occupancy classifica
tion of that ancillary area. Total exit access travel distance 
shall not exceed that indicated in Table 412.7. 

[F] 412.8 Heliports and helistops. Heliports and helistops 
shall be permitted to be erected on buildings or other loca
tions where they are constructed in accordance with Sections 
412.8.1 through412.8.5. 

[F] 412.8.1 Size. The landing area for helicopters less than 
3,500 pounds (1588 kg) shall be not less than 20 feet 
(6096 mm) in length and width. The landing area shall be 
surrounded on all sides by a clear area having a minimum 

average width at roof level of 15 feet ( 4572 mm) but with 
no width less than 5 feet (1524 mm). 

[F] 412.8.2 Design. Helicopter landing areas and the sup
ports thereof on the roof of a building shall be noncombus
tible construction. Landing areas shall be designed to 
confine any flammable liquid spillage to the landing area 
itself and provisions shall be made to drain such spillage 
away from any exit or stairway serving the helicopter 
landing area or from a structure housing such exit or stair
way. For structural design requirements, see Section 
1607.6. 

[F] 412.8.3 Means of egress. The means of egress from 
heliports and helistops shall comply with the provisions of 
Chapter 10. Landing areas located on buildings or struc
tures shall have two or more means of egress. For landing 
areas less than 60 feet (18 288 mm) in length or less than 
2,000 square feet (186 m2

) in area, the second means of 
egress is permitted to be a fire escape, alternating tread 
device or ladder leading to the floor below. 

[F] 412.8.4 Rooftop heliports and helistops. Rooftop 
heliports and helistops shall comply with NFPA 418. 

[F] 412.8.5 Standpipe system. In buildings equipped 
with a standpipe system, the standpipe shall extend to the 
roof level in accordance with Section 905.3.6. 

SECTION 413 
COMBUSTIBLE STORAGE 

413.l General. High-piled stock or rack storage in any occu
pancy group shall comply with the International Fire Code. 

413.2 Attic, under-floor and concealed spaces. Attic, 
under-floor and concealed spaces used for storage of combus
tible materials shall be protected on the storage side as 
required for 1-hour fire-resistance-rated construction. Open
ings shall be protected by assemblies that are self-closing and 
are of noncombustible construction or solid wood core not 
less than 13

/ 4 inch (45 mm) in thickness. 

Exception: Neither fire-resistance-rated construction nor 
open protectives are required in any of the following loca
tions: 

1. Areas protected by approved automatic sprinkler 
systems. 

2. Group R-3 and U occupancies. 

TABLE 412.7 
AIRCRAFT MANUFACTURING EXIT ACCESS TRAVEL DISTANCE 

HEIGHT (feet) b 
MANUFACTURING AREA (sq. ft.) • 

~ 150,000 ~ 200,000 ~ 250,000 ~ 500,000 ~ 750,000 ~ 1,000,000 

~25 400 450 500 500 500 500 

~50 400 500 600 700 700 700 

~75 400 500 700 850 1,000 1,000 

~ 100 400 500 750 1,000 1,250 1,500 

For SI: 1 foot= 304.8 mm. 
a. Contiguous floor area of the aircraft manufacturing facility having the indicated height. 
b. Minimum height from finished floor to bottom of ceiling or roof slab or deck. 

2015 INTERNATIONAL BUILDING CODE® 77 



SPECIAL DETAILED REQUIREMENTS BASl:O ON USE AND OCCUPANCY 

SECTION 414 
HAZARDOUS MATERIALS 

[F] 414.1 General. The provisions of Sections 414.1 through 
414.6 shall apply to buildings and structures occupied for the 
manufacturing, processing, dispensing, use or storage of haz
ardous materials. 

[F] 414.1.1 Other provisions. Buildings and structures 
with an occupancy in Group H shall comply with this sec
tion and the applicable provisions of Section 415 and the 
International Fire Code. 

[F] 414.1.2 Materials. The safe design of hazardous mate
rial occupancies is material dependent. Individual material 
requirements are also found in Sections 307 and 415, and 
in the International Mechanical Code and the Interna
tional Fire Code. 

[F] 414.1.2.l Aerosols. Level 2 and 3 aerosol products 
shall be stored and displayed in accordance with the 
International Fire Code. See Section 311.2 and the 
International Fire Code for occupancy group require
ments. 

[F] 414.1.3 Information required. A report shall be sub
mitted to the building official identifying the maximum 
expected quantities of hazardous materials to be stored, 
used in a closed system and used in an open system, and 
subdivided to separately address hazardous material clas
sification categories based on Tables 307.1(1) and 
307.1(2). The methods of protection from such hazards, 
including but not limited to control areas, fire protection 
systems and Group H occupancies shall be indicated in the 
report and on the construction documents. The opinion 
and report shall be prepared by a qualified person, firm or 
corporation approved by the building official and provided 
without charge to the enforcing agency. 

For buildings and structures with an occupancy in 
Group H, separate floor plans shall be submitted identify
ing the locations of anticipated contents and processes so 
as to reflect the nature of each occupied portion of every 
building and structure. 

[F] 414.2 Control areas. Control areas shall comply with 
Sections 414.2.l through 414.2.5 and the International Fire 
Code. 

[F] 414.2.1 Construction requirements. Control areas 
shall be separated from each other by fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, or 
both. 

[F] 414.2.2 Percentage of maximum allowable quanti
ties. The percentage of maximum allowable quantities of 
hazardous materials per control area permitted at each 
floor level within a building shall be in accordance with 
Table 414.2.2. 

[F] 414.2.3 Number. The maximum number of control 
areas within a building shall be in accordance with Table 
414.2.2. 

[F] 414.2.4 Fire-resistance-rating requirements. The 
required fire-resistance rating for fire barriers shall be in 
accordance with Table 414.2.2. The floor assembly of the 
control area and the construction supporting the floor of 
the control area shall have afire-resistance rating of not 
less than 2 hours. 

Exception: The floor assembly of the control area and 
the construction supporting the floor of the control area 
are allowed to be 1-hour fire-resistance rated in build
ings of Types TIA, lIIA and VA construction, provided 
that both of the following conditions exist: 

1. The building is equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1; and 

2. The building is three or fewer stories above 
grade plane. 

[F] 414.2.5 Hazardous material in Group M display 
and storage areas and in Group S storage areas. The 
aggregate quantity of nonflammable solid and nonflamma
ble or noncombustible liquid hazardous materials permit
ted within a single control area of a Group M display and 

(F]TABLE 414.2.2 
DESIGN AND NUMBER OF CONTROL AREAS 

FLOOR LEVEL 
PERCENTAGE OF THE MAXIMUM ALLOWABLE NUMBER OF CONTROL AREAS FIRE-RESISTANCE RATING FOR 

QUANTITY PER CONTROL AREA• PER FLOOR FIRE BARRIERS IN HOURSb 

Higher than 9 5 1 2 
7-9 5 2 2 
6 12.5 2 2 

Above grade 5 12.5 2 2 
plane 4 12.5 2 2 

3 50 2 1 
2 75 3 1 
1 100 4 1 

Below grade 
1 75 3 1 
2 50 2 1 

plane Lowerthan2 Not Allowed Not Allowed Not Allowed 

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 307.1(1) and 307.1(2), with all increases allowed in the notes to 
those tables. 

b. Separation shall include fire barriers and horizontal assemblies as necessary to provide separation from other portions of the building. 
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storage area, a Group S storage area or an outdoor control 
area is permitted to exceed the maximum allowable quan
tities per control area specified in Tables 307.1(1) and 
307 .1 (2) without classifying the building or use as a Group 
H occupancy, provided that the materials are displayed 
and stored in ac.cordance with the International Fire Code 
and quantities do not exceed the maximum allowable 
specified in Table 414.2.5(1). 

In Group M occupancy wholesale and retail sales uses, 
indoor storage of flammable and combustible liquids shall 
not exceed the maximum allowable quantities per control 
area as indicated in Table 414.2.5(2), provided that the 
materials are displayed and stored in accordance with the 
International Fire Code. 

The maximum quantity of aerosol products in Group M 
occupancy retail display areas, storage areas adjacent to 

retail display areas and retail storage areas shall be in 
accordance with the International Fire Code. 

[F] 414.3 Ventilation. Rooms, areas or spaces in which 
explosive, corrosive, combustible, flammable or highly toxic 
dusts, mists, fumes, vapors or gases are or may be emitted 
due to the processing, use, handling or storage of materials 
shall be mechanically ventilated where required by this code, 
the International Fire Code or the International Mechanical 
Code. 

Emissions generated at workstations shall be confined to 
the area in which they are generated as specified in the Inter
national Fire Code and the International Mechanical Code. 

[F] 414.4 Hazardous material systems. Systems involving 
hazardous materials shall be suitable for the intended applica
tion. Controls shall be designed to prevent materials from 
entering or leaving process or reaction systems at other than 

[F] TABLE 414.2.5(1) 
MAXIMUM ALLOWABLE QUANTITY PER INDOOR AND OUTDOOR CONTROL AREA IN GROUP MAND S OCCUPANCIES 

NONFLAMMABLE SOLIDS AND NONFLAMMABLE AND NONCOMBUSTIBLE LIQUIDSd,e,t 

CONDITION MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA 

Material• Class Solids Liquids 
pounds gallons 

A. Health-hazard materials-nonflammable and noncombustible solids and liquids 

1. Corrosivesb,c Not Applicable 9,750 975 

2. Highly toxics Not Applicable 20b,c 2b,c 

3. Toxicsb,c Not Applicable 1,000 100 

B. Physical-hazard materials-nonflammable and noncombustible solids and liquids 

4 Not Allowed Not Allowed 

1. Oxidizersb,c 
3 1,150g 115 

2 2,250h 225 

1 18,000 ~i l,800i,j 

4 Not Allowed Not Allowed 

3 550 55 
2. Unstable (reactives )b,c 

2 1,150 115 

1 Not limited Not Limited 
3b,c 550 55 

3. Water reactives 2b,c 1,150 115 

1 Not Limited Not limited 

For SI: 1pound=0.454 kg, 1 gallon= 3.785 L. 
a. Hazard categories are as specified in the International Fire Code. 
b. Maximum allowable quantities shall be increased 100 percent in buildings that are sprinklered in accordance with Section 903.3.1.1. When Note c also 

applies, the increase for both notes shall be applied accumulatively. 
c. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, in accordance with the International Fire Code. 

When Note b also applies, the increase for both notes shall be applied accumulatively. 
d. See Table 414.2.2 for design and number of control areas. 
e. Allowable quantities for other hazardous material categories shall be in accordance with Section 307. 
f. Maximum quantities shall be increased 100 percent in outdoor control areas. 
g. Maximum amounts shall be increased to 2,250 pounds when individual packages are in the original sealed containers from the manufacturer or packager and I 

do not exceed 10 pounds each. 
h. Maximum amounts shall be increased to 4,500 pounds when individual packages are in the original sealed containers from the manufacturer or packager and 

do not exceed 10 pounds each. 
i. The permitted quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3 .1.1. 
j. Quantities are unlimited in an outdoor control area. 
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[F] TABLE 414.2.5(2) 
MAXIMUM ALLOWABLE QUANTITY OF FLAMMABLE AND 

COMBUSTIBLE LIQUIDS IN WHOLESALE AND RETAIL SALES OCCUPANCIES PER CONTROL AREA" 

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons) 

TYPE OF LIQUID Sprinklered In accordance with note 
Sprinklered in accordance with Tables 5704.3.6.3(4) 

b densities and arrangements through 5704.3.6.3(8) and 5704.3.7.5.1 of the Nonsprinklered 
International Fire Code 

Class IA 60 60 30 

Class IB, IC, II and IIIA 7,Sooc 1s,oooc 1,600 

Class IIIB Unlimited Unlimited 13,200 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
, 1 gallon= 3.785 L, 1 gallon per minute per square foot= 40.75 L/minfm2. 

a. Control areas shall be separated from each other by not less than a 1-hour fire barrier wall. 
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler system with a design providing minimum 

densities as follows: 
1. For uncartoned commodities on shelves 6 feet or less in height where the ceiling height does not exceed 18 feet, quantities are those permitted with a 

minimum sprinkler design density of Ordinary Hazard Group 2. 

2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in height and where the ceiling height does not exceed 18 feet, 
quantities are those permitted with a minimum sprinkler design density of 0.21 gallon per minute per square foot over the most remote 1,500-square-foot 
area. 

c. Where wholesale and retail sales or storage areas exceed 50,000 square feet in area, the maximum allowable quantities are allowed to be increased by 2 
percent for each 1,000 square feet of area in excess of 50,000 square feet, up to a maximum of 100 percent of the table amounts. A control area separation is 
not required. The cumulative amounts, including amounts attained by having an additional control area, shall not exceed 30,000 gallons. 

the intended time, rate or path. Automatic controls, where 
provided, shall be designed to be fail safe. 

[F] 414.5 Inside storage, dispensing and use. The inside 
storage, dispensing and use of hazardous materials shall be in 
accordance with Sections 414.5.1 through 414.5.3 of this 
code and the International Fire Code. 
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[F] 414.5.1 Explosion control. Explosion control shall be 
provided in accordance with the International Fire Code 
as required by Table 414.5.1 where quantities of hazard
ous materials specified in that table exceed the maximum 
allowable quantities in Table 307.1(1) or where a struc
ture, room or space is occupied for purposes involving 
explosion hazards as required by Section 415 or the Inter
national Fire Code. 

[F] 414.5.2 Emergency or standby power. Where 
required by the International Fire Code or this code, 
mechanical ventilation, treatment systems, temperature 
control, alarm, detection or other electrically operated sys
tems shall be provided with emergency or standby power 
in accordance with Section 2702. For storage and use 
areas for highly toxic or toxic materials, see Sections 
6004.2.2.8 and 6004.3.4.2 of the International Fire Code. 

[F] 414.5.2.1 Exempt applications. Emergency or 
standby power is not required for the mechanical venti
lation systems provided for any of the following: 

1. Storage of Class IB and IC flammable and com
bustible liquids in closed containers not exceed
ing 6.5 gallons (25 L) capacity. 

2. Storage of Class 1 and 2 oxidizers. 

3. Storage of Class II, III, IV and V organic perox
ides. 

4. Storage of asphyxiant, irritant and radioactive 
gases. 

[F] 414.5.2.2 Fail-safe engineered systems. Standby 
power for mechanical ventilation, treatment systems 
and temperature control systems shall not be required 

where an approved fail-safe engineered system is I 
installed. 

[F] 414.5.3 Spill control, drainage and containment. 
Rooms, buildings or areas occupied for the storage of solid 
and liquid hazardous materials shall be provided with a 
means to control spillage and to contain or drain off spill
age and fire protection water discharged in the storage area 
where required in the International Fire Code. The meth
ods of spill control shall be in accordance with the Inter
national Fire Code. 

[F] 414.6 Outdoor storage, dispensing and use. The out
door storage, dispensing and use of hazardous materials shall 
be in accordance with the International Fire Code. 

[F] 414.6.1 Weather protection. Where weather protec
tion is provided for sheltering outdoor hazardous material 
storage or use areas, such areas shall be considered out
door storage or use when the weather protection structure 
complies with Sections 414.6.1.1through414.6.1.3. 

[F] 414.6.1.1 Walls. Walls shall not obstruct more than 
one side of the structure. 

Exception: Walls shall be permitted to obstruct por
tions of multiple sides of the structure, provided that 
the obstructed area is not greater than 25 percent of 
the structure's perimeter. 

[F] 414.6.1.2 Separation distance. The distance from 
the structure to buildings, lot lines, public ways or 
means of egress to a public way shall be not less than 
the distance required for an outside hazardous material 
storage or use area without weather protection. 

[F] 414.6.1.3 Noncombustible construction. The 
overhead structure shall be of approved noncombusti
ble construction with a maximum area of 1,500 square 
feet (140 m2

). 

Exception: The maximum area is permitted to be 
increased as provided by Section 506. 
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SECTION 415 
GROUPS H-1, H-2, H-3, H-4 AND H-5 

[F] 415.1 Scope. The provisions of Sections 415.1 through 
415.11 shall apply to the storage and use of hazardous materi
als in excess of the maximum allowable quantities per control 
area listed in Section 307.1. Buildings and structures with an 
occupancy in Group H shall also comply with the applicable 
provisions of Section 414 and the International Fire Code. 

[F] 415.2 Definitions. The following terms are defined in 
Chapter2: 

CONTINUOUS GAS DETECTION SYSTEM. 

DETACHED BUILDING. 

EMERGENCY CONTROL STATION. 

EXHAUSTED ENCLOSURE. 

FABRICATION AREA. 

FLAMMABLE VAPORS OR FUMES. 

GAS CABINET. 

GASROOM. 

HAZARDOUS PRODUCTION MATERIAL (HPM). 

HPM FLAMMABLE LIQUID. 

HPMROOM. 

[F] TABLE 414.5.1 
EXPLOSION CONTROL REQUIREMENTS•·h 

EXPLOSION CONTROL METHODS 

MATERIAL CLASS Explosion (deflagration) venting 
Barricade construction or explosion (deflagration) 

prevention systemsb 

HAZARD CATEGORY 

Combustible dusts0 - Not Required Required 

Cryogenic flarnmables - Not Required Required 

Division 1.1 Required Not Required 
Division 1.2 Required Not Required 

Explosives 
Division 1.3 Not Required Required 
Division 1.4 Not Required Required 
Division 1.5 Required Not Required 
Division 1.6 Required Not Required 

Flarnmable gas Gaseous Not Required Required 
Liquefied Not Required Required 

Flarnmable liquid 
IAd Not Required Required 
m· Not Required Required 

Organic peroxides 
u Required Not Permitted 
I Required Not Permitted 

Oxidizer liquids and solids 4 Required Not Permitted 

Pyrophoric gas - Not Required Required 

4 Required Not Permitted 
Unstable (reactive) 3 Detonable Required Not Permitted 

3 Nondetonable Not Required Required 

Water-reactive liquids and solids 
3 Not Required Required 
2g Not Required Required 

SPECIAL USES 

Acetylene generator rooms - Not Required Required 

Grain processing - Not Required Required 

Liquefied petroleum gas-distribu- - Not Required Required 
tion facilities 

Where explosion hazards exisf. 
Detonation Required Not Permitted 

Deflagration Not Required Required 

a. See Section 414.1.3. 
b. See the International Fire Code. 
c. As generated dnring manufacturing or processing. 
d. Storage or use. 
e. In open use or dispensing. 
f. Rooms containing dispensing and use of hazardous materials when an explosive environment can occur because of the characteristics or nature of the 

hazardous materials or as a result of the dispensing or use process. 
g. A method of explosion control shall be provided when Class 2 water-reactive materials can form potentially explosive mixtures. 
h. Explosion venting is not required for Group H-5 fabrication areas complying with Section 415.11.1 and the International Fire Code. I 
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IMMEDIATELY DANGEROUS TO LIFE AND 
HEALTH (IDLH). 

LIQUID. 

LIQUID STORAGE ROOM. 

LIQUID USE, DISPENSING AND MIXING ROOM. 

LOWER FLAMMABLE LIMIT (LFL). 

NORMAL TEMPERATURE AND PRESSURE (NTP). 

PHYSIOLOGICAL WARNING THRESHOLD LEVEL. 

SERVICE CORRIDOR. 

SOLID. 

STORAGE, HAZARDOUS MATERIALS. 

USE (MATERIAL). 

WORKSTATION. 

[F] 415.3 Automatic fire detection systems. Group H occu
pancies shall be provided with an automatic fire detection 
system in accordance with Section 907.2. 

[F] 415.4 Automatic sprinkler system. Group H occupan
cies shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.5. 

[F] 415.5 Emergency alarms. Emergency alarms for the 
detection and notification of an emergency condition in 
Group H occupancies shall be provided as set forth herein. 

[F] 415.5.1 Storage. An approved manual emergency 
alarm system shall be provided in buildings, rooms or 
areas used for storage of hazardous materials. Emergency 
alarm-initiating devices shall be installed outside of each 
interior exit or exit access door of storage buildings, rooms 
or areas. Activation of an emergency alarm-initiating 
device shall sound a local alarm to alert occupants of an 
emergency situation involving hazardous materials. 

[F] 415.5.2 Dispensing, use and handling. Where haz
ardous materials having a hazard ranking of 3 or 4 in 
accordance with NFP A 704 are transported through corri
dors, interior exit stairways or ramps, or exit passageways, 
there shall be an emergency telephone system, a local 
manual alarm station or an approved alarm-initiating 
device at not more than 150-foot (45 720 mm) intervals 
and at each exit and exit access doorway throughout the 
transport route. The signal shall be relayed to an approved 
central, proprietary or remote station service or constantly 
attended on-site location and shall initiate a local audible 
alarin. 

[F] 415.5.3 Supervision. Emergency alarm systems shall 
be supervised by an approved central, proprietary or 
remote station service or shall initiate an audible and 
visual signal at a constantly attended on-site location. 

[F] 415.5.4 Emergency alarm systems. Emergency 
alarm systems shall be provided with emergency power in 
accordance with Section 2702. · 

[F] 415.6 Fire separation distance. Group H occupancies 
shall be located on property in accordance with the other pro
visions of this chapter. In Groups H-2 and H-3, not less than 
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25 percent of the perimeter wall of the occupancy shall be an 
exterior wall. 

Exceptions: 

1. Liquid use, dispensing and mixing rooms having a 
floor area of not more than 500 square feet ( 46.5 m2

) 

need not be located on the outer perimeter of the 
building where they are in accordance with the 
International Fire Code and NFP A 30. 

2. Liquid storage rooms having a floor area of not 
more than 1,000 square feet (93 m2

) need not be 
located on the outer perimeter where they are in 
accordance with the International Fire Code and 
NFPA30. 

3. Spray paint booths that comply with the Interna
tional Fire Code need not be located on the outer 
perimeter. 

[F] 415.6.1 Group H occupancy minimum fire separa
tion distance. Regardless of any other provisions, build
ings containing Group H occupancies shall be set back to 
the minimum fire separation distance as set forth in Sec
tions 415.6.1.1through415.6.1.4. Distances shall be mea
sured from the walls enclosing the occupancy to lot lines, 
including those on a public way. Distances to assumed lot 
lines established for the purpose of determining exterior 
wall and opening protection are not to be used to establish 
the minimum fire separation distance for buildings on 
sites where explosives are manufactured or used when 
separation is provided in accordance with the quantity dis
tance tables specified for explosive materials in the Inter
national Fire Code. 

[F] 415.6.1.1 Group H-1. Group H-1 occupancies shall 
be set back not less than 75 feet (22 860 mm) and not 
less than required by the International Fire Code. 

Exception: Fireworks manufacturing buildings 
separated in accordance with NFP A 1124. 

[F] 415.6.1.2 Group H-2. Group H-2 occupancies shall 
be set back not less than 30 feet (9144 mm) where the 
area of the occupancy is greater than 1,000 square feet 
(93 m2

) and it is not required to be located in a detached 
building. 

[F] 415.6.1.3 Groups H-2 and H-3. Group H-2 and H-
3 occupancies shall be set back not less than 50 feet (15 
240 mm) where a detached building is required (see 
Table 415.6.2). 

[F] 415.6.1.4 Explosive materials. Group H-2 and H-3 
occupancies containing materials with explosive char
acteristics shall be separated as required by the Interna
tional Fire Code. Where separations are not specified, 
the distances required shall be determined by a techni
cal report issued in accordance with Section 414.1.3. 

[F] 415.6.2 Detached buildings for Group H-1, H-2 or 
H-3 occupancy. The storage or use of hazardous materials 
in excess of those amounts listed in Table 415.6.2 shall be 
in accordance with the applicable provisions of Sections 
415.7 and 415.8. 
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[F] 415.6.2.l Wall and opening protection. Where a 
detached building is required by Table 415.6.2, there 
are no requirements for wall and opening protection 
based onfire separation distance. 

[F] 415.7 Special provisions for Group H-1 occupancies. 
Group H-1 occupancies shall be in detached buildings used 
for no other purpose. Roofs shall be of lightweight construc
tion with suitable thermal insulation to prevent sensitive 
material from reaching its decomposition temperature. Group 
H-1 occupancies containing materials that are in themselves 
both physical and health hazards in quantities exceeding the 
maximum allowable quantities per control area in Table 
307.1(2) shall comply with requirements for both Group H-1 
and H-4 occupancies. 

[F] 415.7.1 Floors in storage rooms. Floors in storage 
areas for organic peroxides, pyrophoric materials and 
unstable (reactive) materials shall be of liquid-tight, non
combustible construction. 

[F] 415.8 Special provisions for Group H-2 and H-3 occu
pancies. Group H-2 and H-3 occupancies containing quanti
ties of hazardous materials in excess of those set forth in 
Table 415.6.2 shall be in detached buildings used for manu
facturing, processing, dispensing, use or storage of hazardous 

· materials. Materials listed for Group H-1 occupancies in Sec
tion 307 .3 are permitted to be located within Group H-2 or H-

3 detached buildings provided the amount of materials per 
control area do not exceed the maximum allowed quantity 
specified in Table 307.1(1). 

[F] 415.8.1 Multiple hazards. Group H-2 or H-3 occu
pancies containing materials that are in themselves both 
physical and health hazards in quantities exceeding the 
maximum allowable quantities per control area in Table 
307.1(2) shall comply with requirements for Group H-2, 
H-3 or H-4 occupancies as applicable. 

[F] 415.8.2 Separation of incompatible materials. Haz
ardous materials pther than those listed in Table 415.6.2 
shall be allowed in manufacturing, processing, dispensing, 
use or storage areas when separated from incompatible 
materials in accordance with the provisions of the Interna
tional Fire Code. 

[F] 415.8.3 Water reactives. Group H-2 and H-3 occu
pancies containing water-reactive materials shall be resis
tant to water penetration. Piping for conveying liquids 
shall not be over or through areas containing water reac
tives, unless isolated by approved liquid-tight construc
tion. 

Exception: Fire protection piping shall be permitted 
over or through areas containing water reactives with
out isolating it with liquid-tight construction. 

[F] TABLE 415.6.2 
DETACHED BUILDING REQUIRED 

A DETACHED BUILDING IS REQUIRED WHEN THE QUANTITY OF MATERIAL EXCEEDS THAT LISTED HEREIN 

Material Class Solids and Liquids (tonsr• Gases (cubic feet)•·• 

Division 1.1 Maximum Allowable Quantity 
Division 1.2 Maximum Allowable Quantity 
Division 1.3 Maximum Allowable Quantity 

Explosives Division 1.4 Maximum Allowable Quantity Not Applicable 
Division 1.4° 1 
Division 1.5 Maximum Allowable Quantity 
Division 1.6 Maximum Allowable Quantity 

Oxidizers Class 4 Maximum Allowable Quantity Maximum Allowable Quantity 

Unstable (reactives) detonable Class 3 or4 Maximum Allowable Quantity Maximum Allowable Quantity 

Oxidizer, liquids and solids 
Class 3 1,200 Not Applicable 
Class 2 2,000 Not Applicable 

Detonable Maximum Allowable Quantity Not Applicable 

Organic peroxides 
Class I Maximum Allowable Quantity Not Applicable 
Class II 25 Not Applicable 
Class III 50 Not Applicable 

Unstable (reactives) nondetonable 
Class 3 1 2,000 
Class 2 25 10,000 

Water reactives 
Class·3 1 Not Applicable 
Class 2 25 Not Applicable 

Pyrophoric gases Not Applicable Not Applicable 2,000 

For SI: 1 ton = 906 kg, 1 cubic foot= 0.02832 m3
, 1 pound = 0.454 kg. 

a. For materials that are detonable, the distance to other buildings or lot lines shall be in accordance with Chapter 56 of the International Fire Code based on 
trinitrotoluene (1NT) equivalence of the material. For materials classified as explosives, see Chapter 56 of the International Fire Code. 

b. "Maximum Allowable Quantity" means the maximum allowable quantity per control area set forth in Table 307.1(1). 
c. Limited to Division 1.4 materials and articles, including articles packaged for shipment, that are not regulated as an explosive under Bureau of Alcohol, 

Tobacco, Firearms and Explosives (BATF) regulations or unpackaged articles used in process operations that do not propagate a detonation or deflagration 
between articles, provided the net explosive weight of individual articles does not exceed 1 pound. 
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[F] 415.8.4 Floors in storage rooms. Floors in storage 
areas for organic peroxides, oxidizers, pyrophoric materi
als, unstable (reactive) materials and water-reactive solids 
and liquids shall be of liquid-tight, noncombustible con
struction. 

[F] 415.8.5 Waterproof room. Rooms or areas used for 
the storage of water-reactive solids and liquids shall be 
constructed in a manner that resists the penetration of 
water through the use of waterproof materials. Piping car
rying water for other than approved automatic sprinkler 
systems shall not be within such rooms or areas. 

[F] 415.9 Group H-2. Occupancies in Group H-2 shall be 
constructed in accordance with Sections 415.9.1 through 
415.9.3 and the International Fire Code. 
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[F] 415.9.1 Flammable and combustible liquids. The 
storage, handling, processing and transporting of flamma
ble and combustible liquids in Group H-2 and H-3 occu
pancies shall be in accordance with Sections 415.9.1.1 
through 415.9.1.9, the International Mechanical Code and 
the International Fire Code. 

[F] 415.9.1.1 Mixed occupancies. Where the storage 
tank area is located in a building of two or more occu
pancies and the quantity of liquid exceeds the maxi
mum allowable quantity for one control area, the use 
shall be completely separated from adjacent occupan
cies in accordance with the requirements of Section 
508.4. 

[F] 415.9.1.1.1 Height exception. Where storage 
tanks are located within a building no more than one 
story above grade plane, the height limitation of 
Section 504 shall not apply for Group H. 

[F] 415.9.1.2 Tank protection. Storage tanks shall be 
noncombustible and protected from physical damage. 
Fire barriers or horizontal assemblies or both around 
the storage tanks shall be permitted as the method of 
protection from physical damage. 

[F] 415.9.1.3 Tanks. Storage tanks shall be approved 
tanks conforming to the requirements of the Interna
tional Fire Code. 

[F] 415.9.1.4 Leakage containment. A liquid-tight 
containment area compatible with the stored liquid 
shall be provided. The method of spill control, drainage 
control and secondary containment shall be in accor
dance with the International Fire Code. 

Exception: Rooms where only double-wall storage 
tanks conforming to Section 415.9.1.3 are used to 
store Class I, II and IIIA flammable and combustible 
liquids shall not be required to have a leakage con
tainment area. 

[F] 415.9.1.5 Leakage alarm. An approved automatic 
alarm shall be provided to indicate a leak in a storage 
tank and room. The alarm shall sound an audible signal, 
15 dBa above the ambient sound level, at every point of 
entry into the room in which the leaking storage tank is 
located. An approved sign shall be posted on every 
entry door to the tank storage room indicating the 
potential hazard of the interior room environment, or 

the sign shall state: WARNING, WHEN ALARM 
SOUNDS, THE ENVIRONMENT WITHIN THE 
ROOM MAY BE HAZARDOUS. The leakage alarm 
shall also be supervised in accordance with Chapter 9 
to transmit a trouble signal. 

[F] 415.9.1.6 Tank vent. Storage tank vents for Class 
I, II or IIIA liquids shall terminate to the outdoor air in 
accordance with the International Fire Code. 

[F] 415.9.1.7 Room ventilation. Storage tank areas 
storing Class I, II or IIlA liquids shall be provided with 
mechanical ventilation. The mechanical ventilation sys
tem shall be in accordance with the International 
Mechanical Code and the International Fire Code. 

[F] 415.9.1.8 Explosion venting. Where Class I liquids 
are being stored, explosion venting shall be provided in 
accordance with the International Fire Code. 

[F] 415.9.1.9 Tank openings other than vents. Tank 
openings other than vents from tanks inside buildings 
shall be designed to ensure that liquids or vapor con
centrations are not released inside the building. 

[F] 415.9.2 Liquefied petroleum gas facilities. The con
struction and installation of liquefied petroleum gas facili
ties shall be in accordance with the requirements of this 
code, the International Fire Code, the International 
Mechanical Code, the International Fuel Gas Code and 
NFPA58. 

[F] 415.9.3 Dry cleaning plants. The construction and 
installation of dry cleaning plants shall be in accordance 
with the requirements of this code, the International 
Mechanical Code, the International Plumbing Code and 
NFP A 32. Dry cleaning solvents and systems shall be clas
sified in accordance with the International Fire Code. 

[F] 415.10 Groups H-3 and H-4. Groups H-3 and H-4 shall 
be constructed in accordance with the applicable provisions 
of this code and the International Fire Code. 

[F] 415.10.1 Flammable and combustible liquids. The 
storage, handling, processing and transporting of flamma
ble and combustible liquids in Group H-3 occupancies 
shall be in accordance with Section 415.9.1. 

[F] 415.10.2 Gas rooms. Where gas rooms are provided, 
such rooms shall be separated from other areas by not less 
than 1-hour fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accor
dance with Section 711, or both. 

[F] 415.10.3 Floors in storage rooms. Floors in storage 
areas for corrosive liquids and highly toxic or toxic materi
als shall be of liquid-tight, noncombustible construction. 

[F] 415.10.4 Separation-highly toxic solids and liquids. 
Highly toxic solids and liquids not stored in approved haz
ardous materials storage cabinets shall be isolated from 
other hazardous materials storage by not less than 1-hour 
fire barriers constructed in accordance with Section 707 
or horizantal assemblies constructed in accordance with 
Section 711, or both. 

[F] 415.11 Group H-5. In addition to the requirements set 
forth elsewhere in this code, Group H-5 shall comply with the 
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provisions of Sections 415.11.1 through 415.11.11 and the 
International Fire Code. 

[F] 415.11.1 Fabrication areas. Fabrication areas shall 
comply with Sections 415.11.1.1through415.11.1.8. 

[F] 415.11.1.1 Hazardous materials. Hazardous 
materials and hazardous production materials (RPM) 
shall comply with Sections 415 .11.1.1.1 and 
415.11.1.1.2. 

[F] 415.11.1.1.1 Aggregate quantities. The aggre
gate quantities of hazardous materials stored and 
used in a single fabrication area shall not exceed the 
quantities set forth in Table 415 .11.1.1. l. 

Exception: The quantity limitations for any haz
ard category in Table 415.11.1.1.1 shall not apply 
where the fabrication area contains quantities of 
hazardous materials not exceeding the maximum 
allowable quantities per control area established 
by Tables 307.1(1) and 307.1(2). 

[F] 415.11.1.1.2 Hazardous production materi
als. The maximum quantities of hazardous produc
tion materials (RPM) stored in a single fabrication 
area shall not exceed the maximum allowable quan
tities per control area established by Tables 
307.1(1) and 307.1(2). 

[F] 415.11.1.2 Separation. Fabrication areas, whose 
sizes are limited by the quantity of hazardous materials 
allowed by Table 415.11.1.1.1, shall be separated from 
each other, from corridors and from other parts of the 
building by not less than 1-hour fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, 
or both. 

Exceptions: 

1. Doors within suchfire barrier walls, including 
doors to corridors, shall be only self-closing 
fire door assemblies having a fire protection 
rating of not less than 3/ 4 hour. 

2. Windows between fabrication areas and cor
ridors are permitted to be fixed glazing listed 
and labeled for a fire protection rating of not 
less than 3 I 4 hour in accordance with Section 
716. 

[F] 415.11.1.3 Location of occupied levels. Occupied 
levels of fabrication areas shall be located at or above 
the first story above grade plane. 

[F] 415.11.1.4 Floors. Except for surfacing, floors 
within fabrication areas shall be of noncombustible 
construction. 

Openings through floors of fabrication areas are 
permitted to be unprotected where the interconnected 
levels are used solely for mechanical equipment 
directly related to suchfabrication areas (see also Sec
tion 415.11.1.5). 

Floors forming a part of an occupancy separation 
shall be liquid tight. 
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[F] 415.11.1.5 Shafts and openings through floors. 
Elevator hoistways, vent shafts and other openings 
through floors shall be enclosed where required by Sec
tions 712 and 713. Mechanical, duct and piping pene
trations within a fabrication area shall not extend 
through more than two floors. The annular space 
around penetrations for cables, cable trays, tubing, pip
ing, conduit or ducts shall be sealed at the floor level to 
restrict the movement of air. The fabrication area, 
including the areas through which the ductwork and 
piping extend, shall be considered a single conditioned 
environment. 

[F] 415.11.1.6 Ventilation. Mechanical exhaust venti
lation at the rate of not less than 1 cubic foot per minute 
per square foot [0.0051 m3/(s · m2

)] of floor area shall 
be provided throughout the portions of the fabrication 
area. where RPM are used or stored. The exhaust air 
duct system of one fabrication area shall not connect to 
another duct system outside that fabrication area 
within the building. 

A ventilation system shall be provided to capture 
and exhaust gases, fumes and vapors at workstations. 

Two or more operations at a workstation shall not 
be connected to the same exhaust system where either 
one or the combination of the substances removed 
could constitute a fire, explosion or hazardous chemical 
reaction within the exhaust duct system. 

Exhaust ducts penetrating fire barriers constructed 
in accordance with Section 707 or horizantal assem
blies constructed in accordance with Section 711 shall 
be contained in a shaft of equivalent fire-resistance
rated construction. Exhaust ducts shall not penetrate 
fire walls. 

Fire dampers shall not be installed in exhaust ducts. 

[F] 415.11.1.7 Transporting hazardous production 
materials to fabrication areas. RPM shall be trans
ported to fabrication areas through enclosed piping or 
tubing systems that comply with Section 415.11.6, 
through service corridors complying with Section 
415.11.3, or in corridors as permitted in the exception 
to Section 415.11.2. The handling or transporting of 
RPM within service corridors shall comply with the 
International Fire Code. 

[F] 415.11.1.8 Electrical. Electrical equipment and 
devices within the fabrication area shall comply with 
NFPA 70. The requirements for hazardous locations 
need not be applied where the average air change is at 
least four times that set forth in Section 415.11.1.6 and 
where the number of air changes at any location is not 
less than three times that required by Section 
415.11.1.6. The use of recirculated air shall be permit
ted. 

[F] 415.11.1.8.1 Workstations. Workstations shall 
not be energized without adequate exhaust ventila
tion. See Section 415.11.1.6 for workstation 
exhaust ventilation requirements. 
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[F] TABLE 415.11.1.1.1 
QUANTITY LIMITS FOR HAZARDOUS MATERIALS IN A SINGLE FABRICATION AREA IN GROUP H-5" 

HAZARD CATEGORY SOLIDS LIQUIDS GAS 
(pounds per square foot) (gallons per square foot) (cubic feet @ NTP/square foot) 

PHYSICAL-HAZARD MATERIALS 

Combustible dust Noteb Not Applicable Not Applicable 

Combustible fiber Loose Noteb 
Not Applicable Not Applicable 

Baled Notes b, c 

Combustible liquid II 0.01 
IlIA 

Not Applicable 0.02 
Not Applicable 

IIIB Not Limited 
Combination Class I, Il and IlIA 0.04 

Cryogenic gas 
Flammable 

Not Applicable Not Applicable Noted 
Oxidizing 1.25 

Explosives Noteb Noteb Noteb 

Flammable gas Gaseous 
Not Applicable Not Applicable Noted 

Liquefied Noted 

Flammable liquid IA 0.0025 
IB 0.025 
IC Not Applicable 0.025 Not Applicable 

Combination Class IA, IB and IC 0.025 
Combination Class I, Il and IlIA 0.04 

Flammable solid 0.001 Not Applicable Not Applicable 

Unclassified 
detonable Noteb 
Class I Noteb 

Organic peroxide Class Il 0.025 Not Applicable Not Applicable 
Class Ill 0.1 
Class IV Not Limited 

Class V Not Limited 

Oxidizing gas Gaseous 1.25 
Liquefied 

Not Applicable Not Applicable 1.25 

Combination of gaseous and liquefiec 1.25 

Oxidizer Class 4 Noteb Noteb 
Class 3 0.003 0.03 
Class 2 0.003 0,03 Not Applicable 
Class 1 0.003 0.03 

Combination Class 1, 2, 3 0.003 0.03 

Pyrophoric materials 0.01 0.00125 Notes dande 

Unstable (reactive) Class 4 Noteb Noteb Noteb 
Class 3 0.025 0.0025 Noteb 
Class 2 0.1 0.01 Noteb 
Class 1 Not Limited Not Limited Not Limited 

Water reactive Class 3 Noteb 0.00125 
Class 2 0.25 0.025 Not Applicable 
Class 1 Not Limited Not Limited 

HEAL TH-HAZARD MATERIALS 

Corrosives Not Limited Not Limited Not Limited 

Highly toxic Not Limited Not Limited Noted 

Toxics Not Limited Not Limited Noted 

For SI: 1 pound per square foot= 4.882 kg/m2
, 1 gallon per square foot= 40.7 L/m2

, 1 cubic foot @ NTP/square foot= 0.305 m3 @ NTP/m2, 1 cubic foot= 
0.02832m3

• 

a. Hazardous materials within piping shall not be included in the calculated quantities. 
b. Quantity of hazardous materials in a single fabrication shall not exceed the maximum allowable quantities per control area in Tables 307.1(1) and 307.1(2). 
c. Densely packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this material class. 
d. The aggregate quantity of flammable, pyrophoric, toxic and highly toxic gases shall not exceed 9,000 cubic feet at NTP. 
e. The aggregate quantity of pyrophoric gases in the building shall not exceed the amounts set forth in Table 415.6.2. 
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[F] 415.11.2 Corridors. Corridors shall comply with 
Chapter 10 and shall be separated from fabrication areas 
as specified in Section 415.11.1.2. Corridors shall not 
contain HPM and shall not be used for transporting such 
materials except through closed piping systems as pro
vided in Section 415.11.6.4 

Exception: Where existing fabrication areas are 
altered or modified, HPM is allowed to be transported 
in existing corridors, subject to the following condi
tions: 

1. Nonproduction HPM is allowed to be transported 
in corridors if utilized for maintenance, lab work 
and testing. 

2. Where existing fabrication areas are altered or 
modified, HPM is allowed to be transported in 
existing corridors, subject to the following con
ditions: 

2.1. Corridors. Corridors adjacent to the fab
rication area where the alteration work is 
to be done shall comply with Section 
1020 for a length determined as follows: 

2.1.1. The length of the common wall 
of the corridor and the 
fabrication area; and 

2.1.2. For the distance along the 
corridor to the point of entry of 
HPM into the corridor serving 
thatfabrication area. 

2.2. Emergency alarm system. There shall be 
an emergency telephone system, a local 
manual alarm station or other approved 
alarm-initiating device within corridors at 
not more than 150-foot (45 720 mm) 
intervals and at each exit and doorway. 
The signal shall be relayed to an approved 
central, proprietary or remote station ser
vice or the emergency control station and 
shall also initiate a local audible alarm. 

2.3. Pass-throughs. Self-closing doors having 
afire protection rating of not less than 1 
hour shall separate pass-throughs from 
existing corridors. Pass-throughs shall be 
constructed as required for the corridors 
and protected by an approved automatic 
sprinkler system. 

[F] 415.11.3 Service corridors. Service corridors within 
a Group H-5 occupancy shall comply with Sections 
415.11.3.1 through415.ll.3.4. 

[F] 415.11.3.1 Use conditions. Service corridors shall 
be separated from corridors as required by Section 
415.11.1.2. Service corridors shall not be used as a 
required corridor. 

[F] 415.11.3.2 Mechanical ventilation. Service corri
dors shall be mechanically ventilated as required by 
Section 415.11.1.6 or at not less than six air changes 
per hour. 
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[F] 415.11.3.3 Means of egress. The distance of travel 
from any point in a service corridor to an exit, exit 
access corridor or door into a fabrication area shall be 
not greater than 75 feet (22 860 mm). Dead ends shall 
be not greater than 4 feet (1219 mm) in length. There 
shall be not less than two exits, and not more than one
half of the required means of egress shall require travel 
into a fabrication area. Doors from service corridors 
shall swing in the direction of egress travel and shall be 
self-closing. 

[F] 415.11.3.4 Minimum width. The clear width of a 
service corridor shall be not less than 5 feet (1524 
mm), or 33 inches (838 mm) wider than the widest cart 
or truck used in the service corridor, whichever is 
greater. 

[F] 415.11.3.5 Emergency alarm system. Emergency 
alarm systems shall be provided in accordance with this 
section and Sections 415.5.1 and 415.5.2. The maxi
mum allowable quantity per control area provisions 
shall not apply to emergency alarm systems required 
forHPM. 

[F] 415.11.3.5.1 Service corridors. An emergency 
alarm system shall be provided in service corridors, 
with no fewer than one alarm device in each service 
corridor. 

[F] 415.11.3.5.2 Corridors and interior exit stair
ways and ramps. Emergency alarms for corridors, 
interior exit stairways and ramps and exit passage
ways shall comply with Section 415.5.2. 

[F] 415.11.3.5.3 Liquid storage rooms, HPM 
rooms and gas rooms. Emergency alarms for liquid 
storage rooms, HPM rooms and gas rooms shall 
comply with Section 415.5.1. 

[F] 415.11.3.5.4 Alarm-initiating devices. An 
approved emergency telephone system, local alarm 
manual pull stations, or other approved alarm-initi
ating devices are allowed to be used as emergency 
alarm-initiating devices. 

[F] 415.11.3.5.5 Alarm signals. Activation of the 
emergency alarm system shall sound a local alarm 
and transmit a signal to the emergency control sta
tion. 

[F] 415.11.4 Storage of hazardous production materi
als. Storage of hazardous production materials (HPM) in 
fabrication areas shall be within approved or listed stor
age cabinets or gas cabinets or within a workstation. The 
storage of HPM in quantities greater than those listed in 
Section 5004.2 of the International Fire Code shall be in 
liquid storage rooms, HPM rooms or gas rooms as appro
priate for the materials stored. The storage of other hazard
ous materials shall be in accordance with other applicable 
provisions of this code and the International Fire Code. 

[F] 415.11.5 HPM rooms, gas rooms, liquid storage 
room construction. HPM rooms, gas rooms and liquid 
shall be constructed in accordance with Sections 
415.11.5.1through415.11.5.9. 
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[F] 415.11.5.1 HPM rooms and gas rooms. HPM 
rooms and gas rooms shall be separated from other 
areas by fire barriers constructed in accordance with 
Section 707 or horizantal assemblies constructed in 
accordance with Section 711, or both. The fire-resis
tance rating shall be not less than 2 hours where the 
area is 300 square feet (27.9 m2

) or more and not less 
than 1 hour where the area is less than 300 square feet 
(27.9 m2

). 

[F] 415.11.5.2 Liquid storage rooms. Liquid storage 
rooms shall be constructed in accordance with the fol
lowing requirements: 

1. Rooms greater than 500 square feet (46.5 m2
) in 

area, shall have no fewer than one exterior door 
approved for fire department access. 

2. Rooms shall be separated from other areas by fire 
barriers constructed in accordance with Section 
707 or horizantal assemblies constructed in 
accordance with Section 711, or both. The fire
resistance rating shall be not less than 1 hour for 
rooms up to 150 square feet (13.9 m2

) in area and 
not less than 2 hours where the room is more than 
150 square feet (13.9 m2

) in area. 

3. Shelving, racks and wainscotting in such areas 
shall be of noncombustible construction or wood 
of not less than 1-inch (25 mm) nominal thick
ness or fire-retardant-treated wood complying 
with Section 2303.2. 

4. Rooms used for the storage of Class I flammable 
liquids shall not be located in a basement. 

[F] 415.11.5.3 Floors. Except for surfacing, floors of 
HPM rooms and liquid storage rooms shall be of non
combustible liquid-tight construction. Raised grating 
over floors shall be of noncombustible materials. 

[F] 415.11.5.4 Location. Where RPM rooms, liquid 
storage rooms and gas rooms are provided, they shall 
have no fewer than one exterior wall and such wall 
shall be not less than 30 feet (9144 mm) from lot lines, 
including lot lines adjacent to public ways. 

[F] 415.11.5.5 Explosion control. Explosion control 
shall be provided where required by Section 414.5.1. 

[F] 415.11.5.6 Exits. Where two exits are required 
from RPM rooms, liquid storage rooms and gas rooms, 
one shall be directly to the outside of the building. 

[F] 415.11.5.7 Doors. Doors in a fire barrier wall, 
including doors to corridors, shall be self-closing fire 
door assemblies having a fire protection rating of not 
less than 3/ 4 hour. 

[F] 415.11.5.8 Ventilation. Mechanical exhaust venti
lation shall be provided in liquid storage rooms, RPM 
rooms and gas rooms at the rate of not less than 1 cubic 
foot per minute per square foot (0.044 L/s/m2

) of floor 
area or six air changes per hour. 

Exhaust ventilation for gas rooms shall be designed 
to operate at a negative pressure in relation to the sur-

rounding areas and direct the exhaust ventilation to an I 
exhaust system. 

[F] 415.11.5.9 Emergency alarm system. An 
approved emergency alarm system shall be provided 
for HPM rooms, liquid storage rooms and gas rooms. 

Emergency alarm-initiating devices shall be 
installed outside of each interior exit door of such 
rooms. 

Activation of an emergency alarm-initiating device 
shall sound a local alarm and transmit a signal to the 
emergency control station. 

An approved emergency telephone system, local 
alarm manual pull stations or other approved alarm-ini
tiating devices are allowed to be used as emergency 
alarm-initiating devices. 

[F] 415.11.6 Piping and tubing. Hazardous production 
materials piping and tubing shall comply with this section 
andASMEB31.3. 

[F] 415.11.6.1 HPM having a health-hazard ranking 
of 3 or 4. Systems supplying HPM liquids or gases 
having a health-hazard ranking of 3 or 4 shall be 
welded throughout, except for connections, to the sys
tems that are within a ventilated enclosure if the mate
rial is a gas, or an approved method of drainage or 
containment is provided for the connections if the 
material is a liquid. 

[F] 415.11.6.2 Location in service corridors. Hazard
ous production materials supply piping or tubing in ser
vice corridors shall be exposed to view. 

[F] 415.11.6.3 Excess flow control. Where HPM gases 
or liquids are carried in pressurized piping above 15 
pounds per square inch gauge (psig) (103.4 kPa), 
excess flow control shall be provided. Where the piping 
originates from within a liquid storage room, HPM 
room or gas room, the excess flow control shall be 
located within the liquid storage room, RPM room or 
gas room. Where the piping originates from a bulk 
source, the excess flow control shall be lo~ated as close 
to the bulk source as practical. 

[F] 415.11.6.4 Installations in corridors and above 
other occupancies. The installation of HPM piping 
and tubing within the space defined by the walls of cor
ridors and the floor or roof above, or in concealed 
spaces above other occupancies, shall be in accordance 
with Sections 415.11.6.1 through 415.11.6.3 and the 
following conditions: 

1. Automatic sprinklers shall be installed within the 
space unless the space is less than 6 inches (152 
mm) in the least dimension. 

2. Ventilation not less than six air changes per hour 
shall be provided. The space shall not be used to 
convey air from any other area. 

3. Where the piping or tubing is used to transport 
HPM liquids, a receptor shall be installed below 
such piping or tubing. The receptor shall be 
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designed to collect any discharge or leakage and 
drain it to an approved location. The 1-hour 
enclosure shall not be used as part of the receptor. 

4. HPM supply piping and tubing and nonmetallic 
waste lines shall be separated from the corridor 
and from occupancies other than Group H-5 by 
fire barriers or by an approved method or assem
bly that has a fire-resistance rating of not less 
than 1 hour. Access openings into the enclosure 
shall be protected by approved fire-protection
rated assemblies. 

5. Readily accessible manual or automatic remotely 
activated fail-safe emergency shutoff valves shall 
be installed on piping and tubing other than waste 
lines at the following locations: 

5.1. At branch connections into the fabrica
tion area. 

5.2. At entries into corridors. 

Exception: Transverse crossings of the corridors by 
supply piping that is enclosed within a ferrous pipe 
or tube for the width of the corridor need not com
ply with Items 1through5. 

[F] 415.11.6.5 Identification. Piping, tubing and HPM 
waste lines shall be identified in accordance with ANSI 
Al3.l to indicate the material being transported. 

[F] 415.11.7 Continuous gas detection systems. A con
tinuous gas detection system shall be provided for HPM 
gases where the physiological warning threshold level of 
the gas is at a higher level than the accepted permissible 
exposure limit (PEL) for the gas and for flammable gases 
in accordance with Sections 415.11.7.1and415.11.7.2. 

[F] 415.11.7.1 Where required. A continuous gas 
detection system shall be provided in the areas identi
fied in Sections 415.11.7.1.1through415.11.7.1.4. 

[F] 415.11.7.1.1 Fabrication areas. A continuous 
gas detection system shall be provided infabrication 
areas where gas is used in the fabrication area. 

[F] 415.11.7.1.2 HPM rooms. A continuous gas 
detection system shall be provided in HPM rooms 
where gas is used in the room. 

[F] 415.11.7.1.3 Gas cabinets, exhausted enclo
sures and gas rooms. A continuous gas detection 
system shall be provided in gas cabinets and 
exhausted enclosures. A continuous gas detection 
system shall be provided in gas rooms where gases 
are not located in gas cabinets or exhausted enclo
sures. 

[F] 415.11.7.1.4 Corridors. Where gases are trans
ported in piping placed within the space defined by 
the walls of a corridor and the floor or roof above 
the corridor, a continuous gas detection system shall 
be provided where piping is located and in the corri
dor. 

Exception: A continuous gas detection system is 
not required for occasional transverse crossings 

2015 INTERNATIONAL BUILDING CODE® 

of the corridors by supply piping that is enclosed 
in a ferrous pipe or tube for the width of the cor
ridor. 

[F] 415.11.7.2 Gas detection system operation. The 
continuous gas detection system shall be capable of 
monitoring the room, area or equipment in which the 
gas is located at or below all the following gas concen
trations: 

1. Immediately dangerous to life and health (IDLH) 
values where the monitoring point is within an 
exhausted enclosure, ventilated enclosure or gas 
cabinet. 

2. Permissible exposure limit (PEL) levels where 
the monitoring point is in an area outside an 
exhausted enclosure, ventilated enclosure or gas 
cabinet. 

3. For flammable gases, the monitoring detection 
threshold level shall be vapor concentrations in 
excess of 25 percent of the lower flammable limit 
(LFL) where the monitoring is within or outside 
an exhausted enclosure, ventilated enclosure or 
gas cabinet. 

4. Except as noted in this section, monitoring for 
highly toxic and toxic gases shall also comply 
with Chapter 60 of the International Fire Code. 

[F] 415.11.7.2.1 Alarms. The gas detection system 
shall initiate a local alarm and transmit a signal to 
the emergency control station when a short-term 
hazard condition is detected. The alarm shall be both 
visual and audible and shall provide warning both 
inside and outside the area where the gas is detected. 
The audible alarm shall be distinct from all other 
alarms. 

[F] 415.11.7.2.2 Shutoff of gas supply. The gas 
detection system shall automatically close the shut
off valve at the source on gas supply piping and tub
ing related to the system being monitored for which 
gas is detected when a short-term hazard condition 
is detected. Automatic closure of shutoff valves 
shall comply with the following: 

1. Where the gas detection sampling point initi
ating the gas detection system alarm is within 
a gas cabinet or exhausted enclosure, the shut
off valve in the gas cabinet or exhausted 
enclosure for the specific gas detected shall 
automatically close. 

2. Where the gas detection sampling point initi
ating the gas detection system alarm is within 
a room and compressed gas containers are not 
in gas cabinets or an exhausted enclosure, the 
shutoff valves on all gas lines for the specific 
gas detected shall automatically close. 

3. Where the gas detection sampling point initi
ating the gas detection system alarm is within 
a piping distribution manifold enclosure, the 
shutoff valve supplying the manifold for the 
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compressed gas container of the specific gas 
detected shall automatically close. 

Exception: Where the gas detection sampling 
point initiating the gas detection system alarm is 
at the use location or within a gas valve enclosure 
of a branch line downstream of a piping distribu
tion manifold, the shutoff valve for the branch 
line located in the piping distribution manifold 
enclosure shall automatically close. 

[F] 415.11.8 Manual fire alarm system. An approved 
manual fire alarm system shall be provided throughout 
buildings containing Group H-5. Activation of the alarm 
system shall initiate a local alarm and transmit a signal to 
the emergency control station. The fire alarm system shall 
be designed and installed in accordance with Section 907. 

[F] 415.11.9 Emergency control station. An emergency 
control station shall be provided in accordance with Sec
tions 415.11.9.1through415.11.9.3. 

[F] 415.11.9.1 Location. The emergency control sta
tion shall be located on the premises at an approved 
location outside the fabrication area. 

[F] 415.11.9.2 Staffing. Trained personnel shall con
tinuously staff the emergency control station. 

[F] 415.11.9.3 Signals. The emergency control station 
shall receive signals from emergency equipment and 
alarm and detection systems. Such emergency equip
ment and alarm and detection systems shall include, but 
not be limited to, the following where such equipment 
or systems are required to be provided either in this 
chapter or elsewhere in this code: 

1. Automatic sprinkler system alarm and monitoring 
systems. 

2. Manualfire alarm systems. 

3. Emergency alarm systems. 

4. Continuous gas detection systems. 

5. Smoke detection systems. 

6. Emergency power system. 

7. Automatic detection and alarm systems for pyro
phoric liquids and Class 3 water-reactive liquids 
required in Section 2705.2.3.4 of the Interna
tional Fire Code. 

8. Exhaust ventilation flow alarm devices for pyro
phoric liquids and Class 3 water-reactive liquids 
cabinet exhaust ventilation systems required in 
Section 2705.2.3.4 of the International Fire 
Code. 

[F] 415.11.10 Emergency power system. An emergency 
power system shall be provided in Group H-5 occupancies 
in accordance with Section 2702. The emergency power 
system shall supply power automatically to the electrical 
systems specified in Section 415.11.10.1 when the normal 
electrical supply system is interrupted. 

[F] 415.11.10.1 Required electrical systems. Emer
gency power shall be provided for electrically operated 

equipment and connected control circuits for the fol
lowing systems: 

1. RPM exhaust ventilation systems. 

2. RPM gas cabinet ventilation systems. 

3. RPM exhausted enclosure ventilation systems. 

4. RPM gas room ventilation systems. 

5. RPM gas detection systems. 

6. Emergency alarm systems. 

7. Manual and automatic fire alarm systems. 

8. Automatic sprinkler system monitoring and 
alarm systems. 

9. Automatic alarm and detection systems for 
pyrophoric liquids and Class 3 water-reactive 
liquids required in Section 2705.2.3.4 of the 
International Fire Code. 

10. Flow alarm switches for pyrophoric liquids and 
Class 3 water-reactive liquids cabinet exhaust 
ventilation systems required in Section 
2705.2.3.4 of the International Fire Code. 

11. Electrically operated systems required else
where in this code or in the International Fire 
Code applicable to the use, storage or handling 
of RPM. 

[F] 415.11.10.2 Exhaust ventilation systems. Exhaust 
ventilation systems are allowed to be designed to oper
ate at not less than one-half the normal fan speed on the 
emergency power system where it is demonstrated that 
the level of exhaust will maintain a safe atmosphere. 

[F] 415.11.11 Automatic sprinkler system protection in 
exhaust ducts for HPM. An approved automatic sprin
kler system shall be provided in exhaust ducts conveying 
gases, vapors, fumes, mists or dusts generated from RPM 
in accordance with Sections 415.11.11.1 through 
415.10.11.3 and the International Mechanical Code. 

[F] 415.11.11.1 Metallic and noncombustible non
metallic exhaust ducts. An approved automatic sprin
kler system shall be provided in metallic and 
noncombustible nonmetallic exhaust ducts where all of 
the following conditions apply: 

1. Where the largest cross-sectional diameter is 
equal to or greater than 10 inches (254 mm). 

2. The ducts are within the building. 

3. The ducts are conveying flammable gases, vapors 
or fumes. 

[F] 415.11.11.2 Combustible nonmetallic exhaust 
ducts. Automatic sprinkler system protection shall be 
provided in combustible nonmetallic exhaust ducts 
where the largest cross-sectional diameter of the duct is 
equal to or greater than 10 inches (254 mm). 

Exception: Ducts need not be provided with auto
matic sprinkler protection as follows: 

1. Ducts listed or approved for applications with
out automatic sprinkler system protection. 
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2. Ducts not more than 12 feet (3658 mm) in 
length installed below ceiling level. 

[F] 415.11.11.3 Automatic sprinkler locations. Sprin
kler systems shall be installed at 12-foot (3658 rnm) 
intervals in horizontal ducts and at changes in direction. 
In vertical ducts, sprinklers shall be installed at the top 
and at alternate floor levels. 

SECTION 416 
APPLICATION OF FLAMMABLE FINISHES 

[F] 416.1 General. The provisions of this section shall apply 
to the construction, installation and use of buildings and 
structures, or parts thereof, for the application of flammable 
finishes. Such construction and equipment shall comply with 
the International Fire Code. 

[F] 416.2 Spray rooms. Spray rooms shall be enclosed with 
not less than I-hour fire barriers constructed in accordance 
with Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both. Floors shall be water
proofed and drained in an approved manner. 

[F] 416.2.1 Surfaces. The interior surfaces of spray rooms 
shall be smooth and shall be so constructed to permit the 
free passage of exhaust air from all parts of the interior 
and to facilitate washing and cleaning, and shall be so 
designed to confine residues within the room. Aluminum 
shall not be used. 

[F] 416.2.2 Ventilation. Mechanical ventilation and 
interlocks with the spraying operation shall be in accor
dance with the International Mechanical Code. 

[F] 416.3 Spraying spaces. Spraying spaces shall be venti
lated with an exhaust system to prevent the accumulation of 
flammable mist or vapors in accordance with the Interna
tional Mechanical Code. Where such spaces are not sepa
rately enclosed, noncombustible spray curtains shall be 
provided to restrict the spread of flammable vapors. 

[F] 416.3.l Surfaces. The interior surfaces of spraying 
spaces shall be smooth and continuous without edges; 
shall be so constructed to permit the free passage of 
exhaust air from all parts of the interior and to facilitate 
washing and cleaning; and shall be so designed to confine 
residues within the spraying space. Aluminum shall not be 
used. 

[F] 416.4 Spray booths. Spray booths shall be designed, con
structed and operated in accordance with the International 
Fire Code 

[F] 416.5 Fire protection. An automatic sprinkler system or 
fire-extinguishing system shall be provided in all spray, dip 
and immersing spaces and storage rooms and shall be 
installed in accordance with Chapter 9. 

SECTION 417 
DRYING ROOMS 

[F] 417 .1 General. A drying room or dry kiln installed within 
a building shall be constructed entirely of approved noncom
bustible materials or assemblies of such materials regulated 
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by the approved rules or as required in the general and spe
cific sections of this chapter for special occupancies and 
where applicable to the general requirements of the Interna
tional Mechanical Code. 

[F] 417.2 Piping clearance. Overhead heating pipes shall 
have a clearance of not less than 2 inches (51 mm) from com
bustible contents in the dryer. 

[F] 417.3 Insulation. Where the operating temperature of the 
dryer is 175°F (79°C) or more, metal enclosures shall be 
insulated from adjacent combustible materials by not less 
than 12 inches (305 mm) of airspace, or the metal walls shall 
be lined with 1/ 4-inch (6.4 mm) insulating mill board or other 
approved equivalent insulation. 

[F] 417.4 Fire protection. Drying rooms designed for high
hazard materials and processes, including special occupan
cies as provided for in Chapter 4, shall be protected by an 
approved automatic fire-extinguishing system complying 
with the provisions of Chapter 9. 

SECTION 418 
ORGANIC COATINGS 

[F] 418.1 Building features. Manufacturing of organic coat
ings shall be done only in buildings that do not have pits or 
basements. 

[F] 418.2 Location. Organic coating manufacturing opera
tions and operations incidental to or connected therewith 
shall not be located in buildings having other occupancies. 

[F] 418.3 Process mills. Mills operating with close clear
ances and that process flammable and heat-sensitive materi
als, such as nitrocellulose, shall be located in a detached 
building or noncombustible structure. 

[F] 418.4 Tank storage. Storage areas for flammable and 
combustible liquid tanks inside of structures shall be located 
at or above grade and shall be separated from the processing 
area by not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assemblies con
structed in accordance with Section 711, or both. 

[F] 418.5 Nitrocellulose storage. Nitrocellulose storage shall 
be located on a detached pad or in a separate structure or a 
room enclosed with not less than 2-hour fire barriers con
structed in accordance with Section 707 or horizontal assem
blies constructed in accordance with Section 711, or both. 

[F] 418.6 Finished products. Storage rooms for finished 
products that are flammable or combustible liquids shall be 
separated from the processing area by not less than 2-hour 
fire barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Section 
711, or both. 

SECTION 419 
LIVE/WORK UNITS 

419.l General. A live/work unit shall comply with Sections 
419.1 through 419.9. 

Exception: Dwelling or sleeping units that include an 
office that is less than 10 percent of the area of the dwell-

91 



SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY 

ing unit are permitted to be classified as dwelling units 
with accessory occupancies in accordance with Section 
508.2. 

419.1.1 Limitations. The following shall apply to all live/ 
work areas: 

1. The live/work unit is permitted to be not greater than 
3,000 square feet (279 m2

) in area; 

2. The nonresidential area is permitted to be not more 
than 50 percent of the area of each live/work unit; 

3. The nonresidential area function shall be limited to 
the first or main floor only of the live/work unit; and 

4. Not more than five nonresidential workers or 
employees are allowed to occupy the nonresidential 
area at any one time. 

419.2 Occupancies. Live/work units shall be classified as a 
Group R-2 occupancy. Separation requirements found in Sec
tions 420 and 508 shall not apply within the live/work unit 
where the live/work unit is in compliance with Section 419. 
Nonresidential uses that would otherwise be classified as 
either a Group H or S occupancy shall not be permitted in a 
live/work unit. 

Exception: Storage shall be permitted in the live/work 
unit provided the aggregate area of storage in the nonresi
dential portion of the live/work unit shall be limited to 10 
percent of the space dedicated to nonresidential activities. 

419.3 Means of egress. Except as modified by this section, 
the means of egress components for a live/work unit shall be 
designed in accordance with Chapter 10 for the function 
served. 

419.3.l Egress capacity. The egress capacity for each ele
ment of the live/work unit shall be based on the occupant 
load for the function served in accordance with Table 
1004.1.2. 

419.3.2 Spiral stairways. Spiral stairways that conform 
to the requirements of Section 1011.10 shall be permitted. 

419.4 Vertical openings. F1oor openings between floor lev
els of a live/work unit are permitted without enclosure. 

[F] 419.5 Fire protection. The live/work unit shall be pro
vided with a monitored.fire alarm system where required by 
Section 907.2.9 and an automatic sprinkler system in accor
dance with Section 903.2.8. 

1

419.6 Structural. F1oors within a live/work unit shall be 
designed for the live loads in Table 1607.1, based on the 
function within the space. 

419.7 Accessibility. Accessibility shall be designed in accor
dance with Chapter 11 for the function served. 

419.8 Ventilation. The applicable ventilation requirements 
of the International Mechanical Code shall apply to each area 
within the live/work unit for the function within that space. 

419.9 Plumbing facilities. The nonresidential: area of the 
live/work unit shall be provided with minimum plumbing 
facilities as specified by Chapter 29, based on the function of 
the nonresidential area. Where the nonresidential area of the 
live/work unit is required to be accessible by Section 
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1103.2.13, the plumbing fixtures specified by Chapter 29 
shall be accessible. 

SECTION 420 
GROUPS 1-1, R-1, R-2, R-3 AND R-4 

420.l General. Occupancies in Groups I-1, R-1, R-2, R-31 
and R-4 shall comply with the provisions of Sections 420.l 
through 420.6 and other applicable provisions of this code. 

420.2 Separation walls. Walls separating dwelling units in 
the same building, walls separating sleeping units in the same 
building and walls separating dwelling or sleeping units from 
other occupancies contiguous to them in the same building 
shall be constructed as fire partitions in accordance with Sec
tion 708. 

420.3 Horizontal separation. F1oor assemblies separating 
dwelling units in the same buildings, floor assemblies sepa
rating sleeping units in the same building and floor assem
blies separating dwelling or sleeping units from other 
occupancies contiguous to them in the same building shall be 
constructed as horizantal assemblies in accordance with Sec
tion 711. 

420.4 Smoke barriers in Group 1-1, Condition 2. Smoke 
barriers shall be provided in Group I-1, Condition 2, to subdi
vide every story used by persons receiving care, treatment or 
sleeping and to provide other stories with an occupant load of 
50 or more persons, into no fewer than two smoke compart
ments. Such stories shall be divided into smoke compart
ments with an area of not more than 22,500 square feet (2092 
m2

) and the distance of travel from any point in a smoke com
partment to a smoke barrier door shall not exceed 200 feet 
(60 960 mm). The smoke barrier shall be in accordance with 
Section 709. 

420.4.1 Refuge area. Refuge areas shall be provided 
within each smoke compartment. The size of the refuge 
area shall accommodate the occupants and care recipients 
from the adjoining smoke compartment. Where a smoke 
compartment is adjoined by two or more smoke compart
ments, the minimum area of the refuge area shall accom
modate the largest occupant load of the adjoining 
compartments. The size of the refuge area shall provide 
the following: 

L Not less than 15 net square feet (1.4 m2
) for each 

care recipient. 

2. Not less than 6 net square feet (0.56 m2
) for other 

occupants. 

Areas or spaces permitted to be included in the calcula
tion of the refuge area are corridors, lounge or dining areas 
and other low-hazard areas. 

[F] 420.5 Automatic sprinkler system. Group R occupan
cies shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.8. Group I-1 occu
pancies shall be equipped throughout with an automatic 
sprinkler system in accordance with Section 903.2.6. Quick
response or residential automatic sprinklers shall be installed 
in accordance with Section 903.3.2. 
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[F] 420.6 Fire alarm systems and smoke alarms. Fire alarm 
systems and smoke alarms shall be provided in Group 1-1, R-
1, R-2 and R-4 occupancies in accordance with Sections 
907.2.6, 907.2.8, 907.2.9 and 907.2.10, respectively. Single
or multiple- station smoke alarms shall be provided in Groups 
1-1, R-2, R-3 and R-4 in accordance with Section 907.2.11. 

SECTION 421 
HYDROGEN FUEL GAS ROOMS 

[F] 421.1 General. Where required by the International Fire 
Code, hydrogen fuel gas rooms shall be designed and con
structed in accordance with Sections 421.1through421.7. 

[F] 421.2 Definitions. The following terms are defined in 
Chapter2: 

GASEOUS HYDROGEN SYSTEM. 

HYDROGEN FUEL GAS ROOM. 

[F] 421.3 Location. Hydrogen fuel gas rooms shall not be 
located below grade. 

[F] 421.4 Design and construction. Hydrogen fuel gas 
rooms not classified as Group H shall be separated from other 
areas of the building in accordance with Section 509 .1. 

[F] 421.4.1 Pressure control. Hydrogen fuel gas rooms 
shall be provided with a ventilation system designed to 
maintain the room at a negative pressure in relation to sur
rounding rooms and spaces. 

[F] 421.4.2 Windows. Operable windows in interior walls 
shall not be permitted. Fixed windows shall be permitted 
where in accordance with Section 716. 

[F] 421.5 Exhaust ventilation. Hydrogen fuel gas rooms 
shall be provided with mechanical exhaust ventilation in 
accordance with the applicable provisions of Section 
502.16.1 of the International Mechanical Code. 

[F] 421.6 Gas detection system. Hydrogen fuel gas rooms 
shall be provided with an approved flammable gas detection 
system in accordance with Sections 421.6.1through421.6.4. 

[F] 421.6.1 System design. The flammable gas detection 
system shall be listed for use with hydrogen and any other 
flammable gases used in the hydrogen fuel gas room. The 
gas detection system shall be designed to activate when 
the level of flammable gas exceeds 25 percent of the lower 
flammability limit (LFL) for the gas or mixtures present at 
their anticipated temperature and pressure. 

[F] 421.6.2 Gas detection system components. Gas 
detection system control units shall be listed and labeled in 
accordance with UL 864 or UL 2017. Gas detectors shall 
be listed and labeled in accordance with UL 2075 for use 
with the gases and vapors being detected. 

[F] 421.6.3 Operation. Activation of the gas detection 
system shall result in all of the following: 

1. Initiation of distinct audible and visual alarm signals 
both inside and outside of the hydrogen fuel gas 
room. 
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2. Activation of the mechanical exhaust ventilation 
system. 

[F] 421.6.4 Failure of the gas detection system. Failure 
of the gas detection system shall result in activation of the 
mechanical exhaust ventilation system, cessation of 
hydrogen generation and the sounding of a trouble signal 
in an approved location. 

[F] 421.7 Explosion control. Explosion control shall be pro
vided where required by Section 414.5.1. 

[F] 421.8 Standby power. Mechanical ventilation and gas 
detection systems shall be provided with a standby power 
system in accordance with Section 2702. 

SECTION 422 
AMBULATORY CARE FACllLITIES 

422.1 General. Occupancies classified as ambulatory care 
facilities shall comply with the provisions of Sections 422.l 
through 422.5 and other applicable provisions of this code. 

422.2 Separation. Ambulatory care facilities where the 
potential for four or more care recipients are to be incapable 
of self-preservation at any time, whether rendered incapable 
by staff or staff accepted responsibility for a care recipient 
already incapa~le, shall be separated from adjacent spaces, 
corridors or tenants with a fire partition installed in accor-
dance with Section 708. · 

422.3 Smoke compartments. Where the aggregate area of 
one or more ambulatory care facilities is greater than 10,000 
square feet (929 m2

) on one story, the story shall be provided 
with a smoke barrier to subdivide the story into no fewer than 
two smoke compartments. The area of any one such smoke 
compartment shall be not greater than 22,500 square feet 
(2092 m2

). The distance of travel from any point in a smoke 
compartment to a smoke barrier door shall be not greater than 
200 feet (60 960 mm). The smoke barrier shall be installed 
in accordance with Section 709 with the exception that smoke 
barriers shall be continuous from outside wall to an outside 
wall, a floor to a floor, or from a smoke barrier to a smoke 
barrier or a combination thereof. 

422.3.1 Means of egress. Where ambulatory care facili
ties require smoke compartmentation in accordance with 
Section 422.3, the fire safety evacuation plans provided in 
accordance with Section 1001.4 shall identify the building 
components necessary to support a defend-in-place emer
gency response in accordance with Sections 404 and 408 
of the International Fire Code. 

422.3.2 Refuge area. Not less than 30 net square feet (2.8 
m2

) for each nonambulatory care recipient shall be pro
vided within the aggregate area of corridors, care recipient 
rooms, treatment rooms, lounge or dining areas and other 
low-hazard areas within each smoke compartment. Each 
occupant of an ambulatory care facility shall be provided 
with access to a refuge area without passing through or 
utilizing adjacent tenant spaces. 
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422.3.3 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke com
partment from which means of egress originated. 

[F] 422.4 Automatic sprinkler systems. Automatic sprinkler 
systems shall be provided for ambulatory care facilities in 
accordance with Section 903.2.2. 

[F] 422.5 Fire alarm systems. A fire alarm system shall be 
provided for ambulatory care facilities in accordance with 
Section 907.2.2. 

SECTION 423 
STORM SHEL TEAS 

423.1 General. In addition to other applicable requirements 
in this code, storm shelters shall be constructed in accordance 
with ICC 500. 

423.1.1 Scope. This section applies to the construction of 
storm shelters constructed as separate detached buildings 
or constructed as safe rooms within buildings for the pur
pose of providing safe refuge from storms that produce 
high winds, such as tornados and hurricanes. Such struc
tures shall be designated to be hurricane shelters, tornado 
shelters, or combined hurricane and tornado shelters. 

423.2 Definitions. The following terms are defined in Chap
ter 2: 

STORM SHELTER. 

Community storm shelter. 

Residential storm shelter. 

423.3 Critical emergency operations. In areas where the 
shelter design wind speed for tornados in accordance with 
Figure 304.2(1) of ICC 500 is 250 MPH, 911 call stations, 
emergency operation centers and fire; rescue, ambulance and 
police stations shall have a storm shelter constructed in accor
dance with ICC 500. 

Exception: Buildings meeting the requirements for shelter 
design in ICC 500. 

423.4 Group E occupancies. In areas where the shelter 
design wind speed for tornados is 250 MPH in accordance 
with Figure 304.2(1) of ICC 500, all Group E occupancies 
with an aggregate occupant load of 50 or more shall have a 
storm shelter constructed in accordance with ICC 500. The 
shelter shall be capable of housing the total occupant load of 
the Group E occupancy. 
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Exceptions: 

1. Group E day care facilities. 

2. Group E occupancies accessory to places of reli
gious worship. 

3. Buildings meeting the requirements for shelter 
design in ICC 500. 

SECTION 424 
CHILDREN'S PLAY STRUCTURES 

424.1 Children's play structures. Children's play structures 
installed inside all occupancies covered by this code that 
exceed 10 feet (3048 mm) in height and 150 square feet (14 
rn2) in area shall comply with Sections 424.2 through 424.5. 

424.2 Materials. Children's play structures shall be con
structed of noncombustible materials or of combustible mate
rials that comply with the following: 

1. Fire-retardant-treated wood complying with Section 
2303.2. 

2. Light-transmitting plastics complying with Section 
2606. 

3. Foam plastics (including the pipe foam used in soft
contained play equipment structures) having a maxi
mum heat-release rate not greater than 100 kilowatts 
when tested in accordance with UL 1975 or when 
tested in accordance with NFP A 289, using the 20 kW 
ignition source. 

4. Aluminum composite material (ACM) meeting the 
requirements of Class A interior finish in accordance 
with Chapter 8 when tested as an assembly in the maxi
mum thickness intended for use. 

5. Textiles and films complying with the fire propagation I 
performance criteria contained in Test Method 1 or 
Test Method 2, as appropriate, of NFP A 701. 

6. Plastic materials used to construct rigid components of 
soft-contained play equipment structures (such as 
tubes, windows, panels, junction boxes, pipes, slides 
and decks) exhibiting a peak rate of heat release not 
exceeding 400 kW/ m2 when tested in accordance with 
ASTM E 1354 at an incident heat flux of 50 kW/m2 in 
the horizontal orientation at a thickness of 6 mm. 

7. Ball pool balls, used in soft-contained play equipment 
structures, having a maximum heat-release rate not 
greater than 100 kilowatts when tested in accordance 
with UL 1975 or when tested in accordance with NFP A 
289, using the 20 kW ignition source. The minimum 
specimen test size shall be 36 inches by 36 inches (914 
mm by 914 mm) by an average of 21 inches (533 mm) 
deep, and the balls shall be held in a box constructed of 
galvanized steel poultry netting wire mesh. 

8. Foam plastics shall be covered by a fabric, coating or I 
film meeting the fire propagation performance criteria 
contained in Test Method 1 or Test Method 2, as appro
priate, ofNFPA 701. 

9. The floor covering placed under the children's play 
structure shall exhibit a Class I interior floor finish clas
sification, as described in Section 804, when tested in 
accordance with NFP A 253. 

[F] 424.3 Fire protection. Children's play structures shall be 
provided with the same level of approved fire suppression 
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and detection devices required for other structures in the 
same occupancy. 

424.4 Separation. Children's play structures shall have a 
horizontal separation from building walls, partitions and from 
elements of the means of egress of not less than 5 feet (1524 
mm). Children's playground structures shall have a horizon
tal separation from other children's play structures of not less 
than 20 feet (6090 mm). 

424.5 Area limits. Children's play structures shall be not 
greater than 300 square feet (28 m2

) in area, unless a special 
investigation, acceptable to the building official, has demon
strated adequate fire safety. 

** SECTION 425 
HYPERBARIC FACILITIES 

I 425.1 Hyperbaric facilities. Hyperbaric facilities shall meet 
the requirements contained in Chapter 20 of NFP A 99. 

** SECTION [F] 426 
COMBUSTIBLE DUSTS, 

GRAIN PROCESSING AND STORAGE 

426.1 Combustible dusts, grain processing and storage. 
The provisions of Sections 426.1.1 through 426.1.7 shall 
apply to buildings in which materials that produce combusti
ble dusts are stored or handled. Buildings that store or handle 
combustible dusts shall comply with the applicable provi
sions of NFPA 61, NFPA 85, NFPA 120, NFPA 484, NFPA 
654, NFPA 655 and NFPA 664 and the International Fire 
Code. 

[F] 426.1.1 Type of construction and height exceptions. 
Buildings shall be constructed in compliance with the 
height, number of stories and area limitations specified in 
Sections 504 and 506; except that where erected of Type I 
or Il construction, the heights and areas of grain elevators 
and similar structures shall be unlimited, and where of 
Type IV construction, the maximum building height shall 
be 65 feet (19 812 mm) and except further that, in isolated 
areas, the maximum building height of Type IV structures 
shall be increased to 85 feet (25 908 mm). 

[F] 426.1.2 Grinding rooms. Every room or space occu
pied for grinding or other operations that produce combus
tible dusts in such a manner that the room or space is 
classified as a Group H-2 occupancy shall be enclosed 
with fire barriers constructed in accordance with Section 
707 or horizontal assemblies constructed in accordance 
with Section 711, or both. The fire-resistance rating of the 
enclosure shall be not less than 2 hours where the area is 
not more than 3,000 square feet (279 m2

), and not less than 
4 hours where the area is greater than 3,000 square feet 
(279 m2

). 

[F] 426.1.3 Conveyors. Conveyors, chutes, piping and 
similar equipment passing through the enclosures of 
rooms or spaces shall be constructed dirt tight and vapor 
tight, and be of approved noncombustible materials com
plying with Chapter 30. 
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[F] 426.1.4 Explosion control. Explosion control shall be 
provided as specified in the International Fire Code, or 
spaces shall be equipped with the equivalent mechanical 
ventilation complying with the International Mechanical 
Code. 

[F] 426.1.5 Grain elevators. Grain elevators, malt houses 
and buildings for similar occupancies shall not be located 
within 30 feet (9144 mm) of interior lot lines or structures 
on the same lot, except where erected along a railroad 
right-of-way. 

[F] 426.1.6 Coal pockets. Coal pockets located less than 
30 feet (9144 mm) from interior lot lines or from struc
tures on the same lot shall be constructed of not less than 
Type IB construction. Where more than 30 feet (9144 
mm) from interior lot lines, or where erected along a rail
road right-of-way, the minimum type of construction of 
such structures not more than 65 feet (19 812 mm) in 
building height shall be Type IV. 

[F] 426.1.7 Tire rebuilding. Buffing operations shall be 
located in a room separated from the remainder of the 
building housing the tire rebuilding or tire recapping oper
ation by a I-hour.fire barrier. 

Exception: Buffing operations are not required to be 
separated where all of the following conditions are met: 

1. Buffing operations are equipped with an 
approved continuous automatic water-spray sys
tem directed at the point of cutting action; 

2. Buffing machines are connected to particle-col
lecting systems providing a minimum air move
ment of 1,500 cubic feet per minute (cfm) (0.71 
m3

/,) in volume and 4,500 feet per minute (fpm) 
(23 mis) in-line velocity; and 

3. The collecting system shall discharge the rubber 
particles to an approved outdoor noncombustible 
or fire-resistant container, which is emptied at 
frequent intervals to prevent overflow. 
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CHAPTERS 

GENERAL BUILDING HEIGHTS AND AREAS 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 501 
GENERAL 

501.1 Scope. The provisions of this chapter control the height 
and area of structures hereafter erected and additions to exist
ing structures. 

[F] 501.2 Address identification. New and existing build
ings shall be provided with approved address identification. 
The address identification shall be legible and placed in a 
position that is visible from the street or road fronting the 
property. Address identification characters shall contrast with 
their background. Address numbers shall be Arabic numbers 
or alphabetical letters. Numbers shall not be spelled out. Each 
character shall be a minimum of 4 inches (102 mm) high with 
a minimum stroke width of 1

/ 2 inch (12.7 mm). Where 
required by the fire code official, address identification shall 
be provided in additional approved locations to facilitate 
emergency response. Where access is by means of a private 
road and the building address cannot be viewed from the pub
lic way, a monument, pole or other approved sign or means 
shall be used to identify the structure. Address identification 
shall be maintained. 

SECTION 502 
DEFINITIONS 

502.l Definitions. The following terms are defined in Chap
ter 2: 

AREA, BUILDING. 

BASEMENT. 

EQUIPMENT PLATFORM. 

GRADE PLANE. 

HEIGHT, BUILDING. 

MEZZANINE. 

SECTION 503 
GENERAL BUILDING HEIGHT AND 

AREA LIMITATIONS 

503.1 General. Unless otherwise specifically modified in 
Chapter'4 and this chapter, building height, number of stories 
and building area shall not exceed the limits specified in Sec
tions 504 and 506 based on the type of construction as deter
mined by Section 602 and the occupancies as determined by 
Section 302 except as modified hereafter. Building height, 
number of stories and building area provisions shall be 
applied independently. Each portion of a building separated 

2015 INTERNATIONAL BUILDING CODE® 

by one or more fire walls complying with Section 706 shall 
be considered to be a separate building. 

503.1.1 Special industrial occupancies. Buildings and 
structures designed to house special industrial processes 
that require large areas and unusual building heights to 
accommodate craneways or special machinery and equip
ment, including, among others, rolling mills; structural 
metal fabrication shops and foundries; or the production 
and distribution of electric, gas or steam power, shall be 
exempt from the building height, number of stories and 
building area limitations specified in Sections 504 and 
506. 

503.1.2 Buildings on same lot. Two or more buildings on 
the same lot shall be regulated as separate buildings or 
shall be considered as portions of one building where the 
building height, number of stories of each building and the 
aggregate building area of the buildings are within the 
limitations specified in Sections 504 and 506. The provi
sions of this code applicable to the aggregate building 
shall be applicable to each building. 

503.1.3 Type I construction. Buildings of Type I con
struction permitted to be of unlimited tabular building 
heights and areas are not subject to the special require
ments that allow unlimited area buildings in Section 507 
or unlimited building height in Sections 503.1.1and504.3 
or increased building heights and areas for other types of 
construction. 

SECTION 504 
BUILDING HEIGHT AND NUMBER OF STORIES 

504.1 General. The height, in feet, and the number of stories 
of a building shall be determined based on the type of con
struction, occupancy classification and whether there is an 
automatic sprinkler system installed throughout the building. 

Exception: The building height of one-story aircraft han
gars, aircraft paint hangars and buildings used for the man
ufacturing of aircraft shall not be limited where the 
building is provided with an automatic sprinkler system or 
automatic fire-extinguishing system in accordance with 
Chapter 9 and is entirely surrounded by public ways or 
yards not less in width than one and one-half times the 
building height. 

504.1.1 Unlimited area buildings. The height of unlirn-1 
ited area buildings shall be designed in accordance with 
Section 507. 

504.1.2 Special provisions. The special provisions of Sec
tion 510 permit the use of special conditions that are 
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exempt from, or modify, the specific requirements of this 
chapter regarding the allowable heights of buildings based 
on the occupancy classification and type of construction, 
provided the special condition complies with the provi
sions specified in Section 510. 

504.2 Mixed occupancy. In a building containing mixed 
occupancies in accordance with Section 508, no individual 
occupancy shall exceed the height and number of story limits 
specified in this section for the applicable occupancies. 

504.3 Height in feet. The maximum height, in feet, of a 
building shall not exceed the limits specified in Table 504.3. 

Exception: Towers, spires, steeples and other roof struc
tures shall be constructed of materials consistent with the 
required type of construction of the building except where 
other construction is permitted by Section 1510.2.5. Such 
structures shall not be used for habitation or storage. The 
structures shall be utilimited in height where of noncom
bustible materials and shall not extend more than 20 feet 
(6096 mm) above the allowable building height where of 

combustible materials (see Chapter 15 for additional 
requirements). 

504.4 Number of stories. The maximum number of stories I 
of a building shall not exceed the limits specified in Table 
504.4. 

SECTION 505 
MEZZANINES AND EQUIPMENT PLATFORMS 

505.1 General. Mezzanines shall comply with Section 505.2. 
Equipment platforms shall comply with Section 505.3. 

505.2 Mezzanines. A mezzanine or mezzanines in compli
ance with Section 505.2 shall be considered a portion of the 
story below. Such mezzanines shall not contribute to either 
the building area or number of stories as regulated by Section 
503.1. The area of the mezzanine shall be included in deter
mining the fire area. The clear height above and below the 
mezzanine floor construction shall be not less than 7 feet 
(2134mm). 

TABLE 504.3" 
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE 

TYPE OF CONSTRUCTION 

OCCUPANCY CLASSIFICATION TYPEI TYPEll TYPElll TYPE IV TYPEV 
SEE FOOTNOTES 

A B A B A B HT A B 

NSb UL 160 65 55 65 55 65 50 40 
A,B,E,F,M,S, U 

s UL 180 85 75 85 75 85 70 60 
NSc,d 

H-1, H-2, H-3, H-5 UL 160 65 55 65 55 65 50 40 
s 

NSc,d UL 160 65 55 65 55 65 50 40 
H-4 

s UL 180 85 75 85 75 85 70 60 
Nsc1,e UL 160 65 55 65 55 65 50 40 

1-1Condition1, 1-3 
s UL 180 85 75 85 75 85 70 60 

NSc1,f,e UL 160 65 
I-1Condition2, I-2 55 65 55 65 50 40 

s UL 180 85 
NSd,g UL 160 65 55 

I-4 
65 55 65 50 40 

s UL 180 85 75 85 75 85 70 60 
NSc1,h UL 160 65 55 65 55 65 50 40 

R Sl3R 60 60 60 60 60 60 60 60 60 
s UL 180 85 75 85 75 . 85 70 60 

For SI: 1 foot= 304.8 mm. 

Note: UL= Unlimited; NS =Buildings not equipped throughout with an automatic sprinkler system; S =Buildings equipped throughout with an automatic 
sprinkler system installed in accordance with Section 903.3.1.1; Sl3R =Buildings equipped throughout with an automatic sprinkler system installed in 
accordance with Section 903.3.1.2. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the International Existing Building Code. 
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group I-1 

occupancies Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6 and Section 1103.5 

of the International Fire Code. 
g. For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 
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TABLE 504.4"· b 

ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE 

TYPE OF CONSTRUCTION 

OCCUPANCY CLASSIFICATION TYPEI TYPEll TYPElll TYPE IV TYPEV 

SEE FOOTNOTES 
A B A B A B HT A B 

NS UL 5 3 2 3 2 3 2 1 
A-1 s UL 6 4 3 4 3 4 3 2 

NS UL 11 3 2 
A-2 

3 2 3 2 1 

s UL 12 4 3 4 3 4 3 2 

NS UL 11 3 2 3 2 3 2 1 
A-3 s UL 12 4 3 4 3 4 3 2 

NS UL 11 3 2 3 2 3 2 1 
A-4 s UL 12 4 3 4 3 4 3 2 

NS UL UL UL UL 
A-5 

UL UL UL UL UL 

s UL UL UL UL UL UL UL UL UL 

NS UL 11 5 3 5 3 5 3 2 
B s UL 12 6 4 6 4 6 4 3 

NS UL 5 3 2 3 2 3 1 1 
E s UL 6 4 3 4 3 4 2 2 

NS UL 11 4 2 
F-1 

3 2 4 2 1 

s UL 12 5 3 4 3 5 3 2 

NS UL 11 5 3 4 3 5 3 2 
F-2 s UL 12 6 4 5 4 6 4 3 

NSc,d 
H-1 1 1 1 1 s 1 1 1 1 NP 

NSc,d 
H-2 UL 3 2 1 2 1 2 1 1 s 

NSc,d 
H-3 UL 6 4 2 s 4 2 4 2 1 

NSc,d UL 7 5 3 
H-4 

5 3 5 3 2 

s UL 8 6 4 6 4 6 4 3 
NSc,d 

H-5 4 4 3 3 3 3 3 3 2 s 
NSd,e UL 

1-1 Condition 1 
9 4 3 4 3 4 3 2 

s UL 10 5 4 5 4 5 4 3 
NSd,e UL 9 4 

1-1Condition2 3 4 3 4 3 2 s UL 10 5 
NSd,r UL 4 2 

1-2 1 1 NP 1 1 NP s UL 5 3 
NSd,e UL 4 2 1 2 1 2 2 1 

1-3 
s UL 5 3 2 3 2 3 3 2 

NSd,g UL 5 3 2 
1-4 

3 2 3 1 1 

s UL 6 4 3 4 3 4 2 2 

NS UL 11 4 2 4 2 4 3 1 
M s UL 12 5 3 5 3 5 4 2 

(continued) 
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TABLE 504.4"·b-continued 
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE 

TYPE OF CONSTRUCTION 

OCCUPANCY CLASSIFICATION TYPEI TYPEll TYPElll TYPE IV TYPEV 

SEE FOOTNOTES 
A 8 A 8 A 8 HT A 8 

NSd,h UL 11 3 2 
4 4 4 4 4 

R-1 S13R 4 4 4 3 

s UL 12 5 5 5 5 5 4 3 
NSd,h UL 11 4 3 2 

4 4 4 4 
R-2 S13R 4 4 4 4 3 

s UL 12 5 5 5 5 5 4 3 
NSd,h UL 11 3 3 

4 4 4 4 4 
R-3 Sl3R 4 4 4 4 

s UL 12 5 5 5 5 5 4 4 

NS"'h UL 11 3 2 
4 4 4 4 4 

R-4 S13R 4 4 4 3 

s UL 12 5 5 5 5 5 4 3 

NS UL 11 4 2 3 2 4 3 1 
S-1 s UL 12 5 3 4 3 5 4 2 

NS UL 11 5 3 4 3 4 4 2 
S-2 s UL 12 6 4 5 4 5 5 3 

NS UL 5 4 2 3 2 4 2 1 
u s UL 6 5 3 4 3 5 3 2 

Note: UL= Unlimited; NP= Not Permitted; NS =Buildings not equipped throughout with an automatic sprinkler system; S =Buildings equipped throughout 
with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R =Buildings equipped throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.2. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building height in accordance with the International Existing Building Code. 
e. New Group 1-1 and 1-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group 1-1 

occupancies, Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group 1-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6 and Section 1103.5 

of the International Fire Code. 
g. For new Group 1-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 

505.2.1 Area limitation. The aggregate area of a mezza
nine or mezzanines within a room shall be not greater than 
one-third of the floor area of that room or space in which 
they are located. The enclosed portion of a room shall not 
be included in a determination of the floor area of the 
room in which the mezzanine is located. In determining 
the allowable mezzanine area, the area of the mezzanine 
shall not be included in the floor area of the room. 

Where a room contains both a mezzanine and an equip
ment platform, the aggregate area of the two raised floor 
levels shall be not greater than two-thirds of the floor area 
of that room or space in which they are located. 
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Exceptions: 

1. The aggregate area of mezzanines in buildings 
and structures of Type I or II construction for 

special industrial occupancies in accordance with 
Section 503.1.1 shall be not greater than two
thirds of the floor area of the room. 

2. The aggregate area of mezzanines in buildings 
and structures of Type I or II construction shall 
be not greater than one-half of the floor area of 
the room in buildings and structures equipped 
throughout with an approved automatic sprinkler 
system in accordance with Section 903.3.1.l and 
an approved emergency voice/alarm communica
tion system in accordance with Section 907.5.2.2. 

505.2.2 Means of egress. The means of egress for mezza
nines shall comply with the applicable provisions of Chap
ter 10. 
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505.2.3 Openness. A mezzanine shall be open and unob
structed to the room in which such mezzanine is located 
except for walls not more than 42 inches (1067 mm) in 
height, columns and posts. 

Exceptions: 

1. Mezzanines or portions thereof are not required to 
be open to the room in which the mezzanines are 
located, provided that the occupant load of the 
aggregate area of the enclosed space is not 
greater than 10. 

2. A mezzanine having two or more exits or access 
to exits is not required to be open to the room in 
which the mezzanine is located. 

3. Mezzanines or portions thereof are not required to 
be open to the room in which the mezzanines are 
located, provided that the aggregate floor area of 
the enclosed space is not greater than 10 percent 
of the mezzanine area. 

4. In industrial facilities, mezzanines used for con
trol equipment are permitted to be glazed on all 
sides. 

5. In occupancies other than Groups H and I, that 
are no more than two stories above grade plane 
and equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1, a mezzanine having two or more 
means of egress shall not be required to be open 
to the room in which the mezzanine is located. 

505.3 Equipment platforms. Equipment platforms in build
ings shall not be considered as a portion of the floor below. 
Such equipment platforms shall not contribute to either the 
building area or the number of stories as regulated by Section 
503.1. The area of the equipment platform shall not be 
included in determining the fire area in accordance with Sec
tion 903. Equipment platforms shall not be a part ofany mez
zanine and such platforms and the walkways, stairs, 
alternating tread devices and ladders providing access to an 
'equipment platform shall not serve as a part of the means of 
egress from the building. 

505.3.1 Area limitation. The aggregate area of all equip
ment platforms within a room shall be not greater than 
two-thirds of the area of the room in which they are 
located. Where an equipment platform is located. in the 
same room as a mezzanine, the area of the mezzanine shall 
be determined by Section 505.2.l and the combined aggre
gate area of the equipment platforms and mezzanines shall 
be not greater than two-thirds of the room in which they 
are located. 

505.3.2 Automatic sprinkler system. Where located in a 
building that is required to be protected by an automatic 
sprinkler system, equipment platforms shall be fully pro
tected by sprinklers above and below the platform, where 
required by the standards referenced in Section 903 .3. 

505.3.3 Guards. Equipment platforms shall have guards 
where required by Section 1015.2. 
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SECTION 506 
BUILDING AREA 

506.1 General. The floor area of a building shall be deter-. 
mined based on the type of construction, occupancy classifi
cation, whether there is an automatic sprinkler system 
installed throughout the building and the amount of building 
frontage on public way or open space. 

506.1.1 Unlimited area buildings. Unlimited area build
ings shall be designed in accordance with Section 507. 

506.1.2 Special provisions. The special provisions of Sec
tion 510 permit the use of special conditions that are 
exempt from, or modify, the specific requirements of this 
chapter regarding the allowable areas of buildings based 
on the occupancy classification and type of construction, 
provided the special condition complies with the provi
sions specified in Section 510. 

506.1.3 Basements. Basements need not be included in 
the total allowable floor area of a building provided the 
total area of such basements does not exceed the area per
mitted for a one-story above grade plane building. 

506.2 Allowable area determination. The allowable area of 
a building shall be determined in accordance with the appli
cable provisions of Sections 506.2.1 through 506.2.4 and 
Section 506.3. 

506.2.1 Single-occupancy, one-story buildings. The 
allowable area of a single-occupancy building with no 
more than one story above grade plane shall be determined 
in accordance with Equation 5-1: 

Aa =A,+ (NS x 1t) (Equation 5-1) 

where: 

Aa =Allowable area (square feet). 

A, =Tabular allowable area factor (NS, Sl, or Sl3R 
value, as applicable) in accordance with Table 
506.2. 

NS = Tabular allowable area factor in accordance with 
Table 506.2 for nonsprinklered building (regardless 
of whether the building is sprinklered). 

11 = Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 

506.2.2 Mixed-occupancy, one-story buildings. The 
allowable area of a mixed-occupancy building with no 
more than one story above grade plane shall be determined 
in accordance with the applicable provisions of Section 
508.1 based on Equation 5-1 for each applicable occu
pancy. 

506.2.2.1 Group H-2 or H-3 mixed occupancies. For 
a building containing Group H-2 or H-3 occupancies, 
the allowable area shall be determined in accordance 
with Section 508.4.2, with the sprinkler system 
increase applicable only to the portions of the building 
not classified as Group H-2 or H-3. 
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TABLE 506.2"· b 

ALLOWABLE AREA FACTOR (A1= NS, S1, S13R, or SM, as applicable) IN SQUARE FEET 

TYPE OF CONSTRUCTION 
OCCUPANCY SEE FOOTNOTES TYPEI TYPEll TYPElll TYPE IV TYPEV 

CLASSIFICATION 
A B A B A B HT A B 

NS UL UL 15,500 8,500 14,000 8,500 15,000 11,500 5,500 

A-1 Sl UL UL 62,000 34,000 56,000 34,000 60,000 46,000 22,000 

SM UL UL 46,500 25,500 42,000 25,500 45,000 34,500 16,500 

NS UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000 

A-2 Sl UL UL 62,000 38,000 56,000 38,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000 

NS UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000 

A-3 Sl UL UL 62,000 38,000 56,000 38,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000 

NS UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000 

A-4 Sl UL UL 62,000 38,000 56,000 38,000 60,000 46,000 24,000 

SM UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000 

NS 
A-5 Sl UL UL UL UL UL UL UL UL UL 

SM 
NS UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000 

B Sl UL UL 150,000 92,000 114,000 76,000 144,000 72,000 36,000 

SM UL UL 112,500 69,000 85,500 57,000 108,000 54,000 27,000 

NS UL UL 26,500 14,500 23,500 14,500 25,500 18,500 9.500 

E Sl UL UL 106,000 58,000 94,000 58,000 102,000 74,000 38,000 

SM UL UL 79,500 43,500 70,500 43,500 76,500 55,500 28,500 

NS UL UL 25,000 15,500 19,000 12,000 33,500 14,000 8.500 

F-1 Sl UL UL 100,000 62,000 76,000 48,000 134,000 56,000 34,000 

SM UL UL 75,000 46,500 57,000 36,000 100,500 42,000 25,500 

NS UL UL 37,500 23,000 28,500 18,000 50,500 21,000 13,000 

F-2 Sl UL UL 150,000 92,000 114,000 72,000 202,000 84,000 52,000 

SM UL UL 112,500 69,000 85,500 54,000 151,500 63,000 39,000 

NSC 
10,500 7,500 H-1 21,000 16,500 11,000 7,000 9.500 7,000 NP 

Sl 
NSC 

H-2 Sl 21,000 16,500 11,000 7,000 9.500 7,000 10,500 7,500 3,000 

SM 
NSC 

H-3 Sl UL 60,000 26,500 14,000 17,500 13,000 25,500 10,000 5,000 

SM 
NSc,d UL UL 37,500 17,500 28,500 17,500 36,000 18,000 6,500 

H-4 Sl UL UL 150,000 70,000 114,000 70,000 144,000 72,000 26,000 

SM UL UL 112,500 52,500 85,500 52,500 108,000 54,000 19,500 
NSc,d UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000 

H-5 Sl UL UL 150,000 92,000 114,000 76,000 144,000 72,000 36,000 

SM UL UL 112,500 69,000 85,500 57,000 108000 54,000 27,000 

(continued) 
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TABLE 50S.2•·b-continued 
ALLOWABLE AREA FACTOR (A 1= NS, S1, S13R, or SM, as applicable) IN SQUARE FEET 

TYPE OF CONSTRUCTION 
OCCUPANCY SEE FOOTNOTES TYPEI TYPEll TYPElll TYPE IV TYPEV 

CLASSIFICATION 
A B A B A B HT A B 

NSd,e UL 55,000 19,000 10,000 16,500 10,000 18,000 10,500 4,500 

I-1 Sl UL 220,000 76,000 40,000 66,000 40,000 72,000 42,000 18,000 

SM UL 165,000 57,000 30,000 49,500 30,000 54,000 31,500 13,500 

NSd,r UL UL 15,000 11,000 12,000 NP 12,000 9,500 NP 

I-2 Sl UL UL 60,000 44,000 48,000 NP 48,000 38,000 NP 

SM UL UL 45,000 33,000 36,000 NP 36,000 28,500 NP 
NSd,e UL UL 15,000 10,000 10,500 7,500 12,000 7,500 5,000 

I-3 Sl UL UL 45,000 40,000 42,000 30,000 48,000 30,000 20,000 

SM UL UL 45,000 30,000 31,500 22,500 36,000 22,500 15,000 

NSc1,g UL 60.500 26,500 13,000 23,500 13,000 25,500 18,500 9,000 

I-4 Sl UL 121,000 106,000 52,000 94,000 52,000 102,000 74,000 36,000 

SM UL 181,500 79,500 39,000 70,500 39,000 76,500 55,500 27,000 

NS UL UL 21,500 12,500 18,500 12,500 20,500 14,000 9,000 

M Sl UL UL 86,000 50,000 74,000 50,000 82,000 56,000 36,000 

SM UL UL 64,500 37,500 55,500 37,500 61,500 42,000 27,000 

NSc1,h 
16,000 UL UL 24,000 24,000 16,000 20,500 12,000 7,000 

S13R 
R-1 

Sl UL UL 96,000 64,000 96,000 64,000 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000 

NSc1,h 
16,000 UL UL 24,000 24,000 16,000 20,500 12,000 7,000 

S13R 
R-2 

Sl UL UL 96,000 64,000 96,000 64,000 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000 

NSc1,h 

S13R 
R-3 UL UL UL UL UL UL UL UL UL 

Sl 

SM 
NSd,h 

UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000 
Sl3R 

R-4 
Sl UL UL 96,000 64,000 96,000 64,000 82,000 48,000 28,000 

SM UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000 

NS UL 48,000 26,000 17,500 26,000 17,500 25,500 14,000 9,000 

S-1 Sl UL 192,000 104,000 70,000 104,000 70,000 102,000 56,000 36,000 

SM UL 144,000 78,000 52,500 78,000 52,500 76,500 42,000 27,000 

NS UL 79,000 39,000 26,000 39,000 26,000 38,500 21,000 13,500 

S-2 Sl UL 316,000 156,000 104,000 156,000 104,000 154,000 84,000 54,000 

SM UL 237,000 117,000 78,000 117,000 78,000 115,500 63,000 40,500 

NS UL 35,500 19,000 8,500 14,000 8,500 18,000 9,000 5,500 

u Sl UL 142,000 76,000 34,000 56,000 34,000 72,000 36,000 22,000 

SM UL 106,500 57,000 25,500 42,000 25,500 54,000 27,000 16,500 

(continued) 
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TABLE 506.2"·b-continued 
ALLOWABLE AREA FACTOR (A,= NS, S1, S13R, or SM, as applicable) IN SQUARE FEET 

Note: UL= Unlimited; NP= Not pennitted; 

For SI: 1 square foot= 0.0929 m2
• 

NS= Buildings not equipped throughout with an automatic sprinkler system; Sl =Buildings a maximum of one story above grade plane equipped throughout 
with an automatic sprinkler system installed in accordance with Section 903.3.1.l; SM= Buildings two or more stories above grade plane equipped throughout 
with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S 13R = Buildings equipped throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.2. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 
c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5. 
d. The NS value is only for use in evaluation of existing building area in accordance with the International Existing Building Code. 
e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group I-1 

occupancies, Condition 1, see Exception 1 of Section 903.2.6. 
f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6 and Section 1103.5 

of the International Fire Code. 
g. New Group I-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 

506.2.3 Single-occupancy, multistory buildings. The 
allowable area of a single-occupancy building with more 
than one story above grade plane shall be determined in 
accordance with Equation 5-2: 

Aa =[At+ (NS X 91 X Sa (Equation 5-2) 

where: 

Aa =Allowable area (square feet). 

At =Tabular allowable area factor (NS, Sl3R or SM 
value, as applicable) in accordance with Table 
506.2. 

NS = Tabular allowable area factor in accordance with 
Table 506.2 for a nonsprinklered building 
(regardless of whether the building is sprinklered). 

11 =Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 

Sa = Actual number of building stories above grade 
plane, not to exceed three. For buildings equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.2, use 
the actual number of building stories above grade 
plane, not to exceed four. 

No individual story shall exceed the allowable area (Aa) 
as determined by Equation 5-2 using the value of Sa= 1. 

506.2.4 Mixed-occupancy, multistory buildings. Each 
story of a mixed-occupancy building with more than one 
story above grade plane shall individually comply with the 
applicable requirements of Section 508. l. For buildings 
with more than three stories above grade plane, the total 
building area shall be such that the aggregate sum of the 
ratios of the actual area of each story divided by the allow
able area of such stories, determined in accordance with 
Equation 5-3 based on the applicable provisions of Section 
508.1, shall not exceed three. 

Aa =[At +(NS x lj)] (Equation5-3) 

where: 

Aa = Allowable area (square feet). 
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At = Tabular allowable area factor (NS, S 13R or SM 
value, as applicable) in accordance with Table 
506.2. 

NS = Tabular allowable area factor in accordance with 
Table 506.2 for a nonsprinklered building 
(regardless of whether the building is sprinklered). 

1j = Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 

Exception: For buildings designed as separated occu
pancies under Section 508.4 and equipped throughout 
with an automatic sprinkler system installed in accor
dance with Section 903.3.1.2, the total building area 
shall be such that the aggregate sum of the ratios of the 
actual area of each story divided by the allowable area 
of such stories determined in accordance with Equation 
5-3 based on the applicable provisions of Section 
508.1, shall not exceed four. 

506.2.4.1 Group H-2 or H-3 mixed occupancies. For 
a building containing Group H-2 or H-3 occupancies, 
the allowable area shall be determined in accordance 
with Section 508.4.2, with the sprinkler system 
increase applicable only to the portions of the building 
not classified as Group H-2 or H-3. 

506.3 Frontage increase. Every building shall adjoin or have 
access to a public way to receive an area factor increase based 
on frontage. Area factor increase shall be determined in 
accordance with Sections 506.3.l through 506.3.3. 

506.3.1 Minimum percentage of perimeter. To qualify 
for an area factor increase based on frontage, a building 
shall have not less than 25 percent of its perimeter on a 
public way or open space. Such open space shall be either 
on the same lot or dedicated for public use and shall be 
accessed from a street or approved fire lane. 

506.3.2 Minimum frontage distance. To qualify for an 
area factor increase based on frontage, the public way or 
open space adjacent to the building perimeter shall have a 
minimum distance (W) of 20 feet (6096 mm) measured at 
right angles from the building face to any of the following: 

l. The closest interior lot line. 
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2. The entire width of a street, alley or public way. 

3. The exterior face of an adjacent building on the 
same property. 

Where the value of Wis greater than 30 feet (9144 mm), 
a value of 30 feet (9144 mm) shall be used in calculating 
the building area increase based on frontage, regardless of 
the actual width of the public way or open space. Where 
the value of W varies along the perimeter of the building, 
the calculation performed in accordance with Equation 5-5 
shall be based on the weighted average calculated in 
accordance with Equation 5-4. 

W = (L1 x w1 + L2 x w2 + L3 x w3 ... )IF (Equation 5-4) 

where: 

W (Width: weighted average)= Calculated width of 
public way or open space (feet). 

Ln = Length of a portion of the exterior perimeter wall. 

wn = Width (?: 20 feet) of a public way or open space 
associated with that portion of the exterior perimeter 
wall. 

F = Building perimeter that fronts on a public way or 
open space having a width of 20 feet (6096 mm) or 
more. 

Exception: Where a building meets the requirements 
of Section 507, as applicable, except for compliance 
with the minimum 60-foot (18 288 mm) public way or 
yard reqriirement, and the value of Wis greater than 30 
feet (9144 mm), the value of W shall not exceed 60 feet 
(18 288 mm). 

506.3.3 Amount of increase. The area factor increase 
based on frontage shall be determined in accordance with 
Equation 5-5: 

I1= [FIP - 0.25]W/30 (Equation 5-5) 

where: 

I1 = Area factor increase due to frontage. 

F = Building perimeter that fronts on a public way or 
open space having minimum distance of 20 feet 
(6096 mm). 

P = Perimeter of entire building (feet). 

W = Width of public way or open space (feet) in 
accordance with Section 506.3.2. 

SECTION 507 
UNLIMITED AREA BUILDINGS 

507.1 General. The area of buildings of the occupancies and 
configurations specified in Sections 507.1 through 507.12 
shall not be limited. Basements not more than one story 
below grade plane shall be permitted. 

507.1.1 Accessory occupancies. Accessory occupancies 
shall be permitted in unlimited area buildings in accor
dance with the provisions of Section 508.2, otherwise the 
requirements of Sections 507.2 through 507.12 shall be 
applied, where applicable. 
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507.2 Measurement of open spaces. Where Sections 507.3 I 
through 507.13 require buildings to be surrounded and 
adjoined by public ways and yards, those open spaces shall be 
determined as follows: 

1. Yards shall be measured from the building perimeter in 
all directions to the closest interior lot lines or to the 
exterior face of an opposing building located on the 
same lot, as applicable. 

2 Where the building fronts on a public way, the entire 
width of the public way shall be used. 

507.2.1 Reduced open space. The public ways or yards of I 
60 feet (18 288 mm) in width required in Sections 507.3, 
507.4, 507.5, 507.6 and 507.12 shall be permitted to be 
reduced to not less than 40 feet (12 192 mm) in width pro
vided all of the following requirements are met: 

1. The reduced width shall not be allowed for more 
than 75 percent of the perimeter of the building. 

2. The exterior walls facing the reduced width shall 
have afire-resistance rating of not less than 3 hours. 

3. Openings in the exterior walls facing the reduced 
width shall have opening protectives with afire pro
tection rating of not less than 3 hours. 

507.3 Nonsprinklered, one-story buildings. The area of a I 
Group F-2 or S-2 building no more than one story in height 
shall not be limited where the building is surrounded and 
adjoined by public ways or yards not less than 60 feet (18 288 
mm) in width. 

507.4 Sprinklered, one-story buildings. The area of a 
Group A-4 building no more than one story above grade 
plane of other than Type V construction, or the area of a 
Group B, F, M or S building no more than one story above 
grade plane of any construction type, shall not be limited 
where the building is provided with an automatic sprinkler 
system throughout in accordance with Section 903.3.1.1 and 
is surrounded and adjoined by public ways or yards not less 
than 60 feet (18 288 mm) in width. 

Exceptions: 

1. Buildings and structures of Type I or II construction 
for rack storage facilities that do not have access by 
the public shall not be limited in height, provided 
that such buildings conform to the requirements of 
Sections 507.3 and 903.3.1.1 and Chapter 32 of the 
International Fire Code. 

2. The automatic sprinkler system shall not be required 
in areas occupied for indoor participant sports, such 
as tennis, skating, swimming and equestrian activi
ties in occupancies in Group A-4, provided that both 
of the following criteria are met: 

2.1. Exit doors directly to the outside are pro- · 
vided for occupants of the participant 
sports areas. 

2.2. The building is equipped with afire alarm 
system with manual fire alarm boxes 
installed in accordance with Section 907. 
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507.4.1 Mixed occupancy buildings with Groups A-1 
and A-2. Group A-1 and A-2 occupancies of other than 
Type V construction shall be permitted within mixed 
occupancy buildings of unlimited area complying with 
Section 507.3, provided all of the following criteria are 
met: 

1. Group A-1 and A-2 occupancies are separated from 
other occupancies as required for separated occu
pancies in Section 508.4.4 with no reduction 
allowed in the fire-resistance rating of the separa
tion based upon the installation of an automatic 
sprinkler system. 

2. Each area of the portions of the building used for 
Group A-1 or A-2 occupancies shall not exceed the 
maximum allowable area permitted for such occu
pancies in Section 503.1. 

3. Exit doors from Group A-1 and A-2 occupancies 
shall discharge directly to the exterior of the build
ing. 

507.5 Two-story buildings. The area of a Group B, F, Mor S 
building no more than two stories above grade plane shall 
not be limited where the building is equipped throughout with 
an automatic sprinkler system in accordance with Section 
903.3.1.1 and is surrounded and adjoined by public ways or 
yards not less than 60 feet (18 288 mm) in width. 

507.6 Group A-3 buildings of Type II construction. The 
area of a Group A-3 building no more than one story above 
grade plane, used as a place of religious worship, community 
hall, dance hall, exhibition hall, gymnasium, lecture hall, 
indoor swimming pool or tennis court of Type II construction, 
shall not be limited provided all of the following criteria are 
met: 

1. The building shall not have a stage other than a plat
form. 

2. The building shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 

3. The building shall be surrounded and adjoined by public 
ways or yards not less than 60 feet (18 288 mm) in 
width. 

507.7 Group A-3 buildings of Type III and IV construc
tion. The area of a Group A-3 building of Type ill or N con
struction, with no more than one story above grade plane and 
used as a place of religious worship, community hall, dance 
hall, exhibition hall, gymnasium, lecture hall, indoor swim
ming pool or tennis court, shall not be limited provided all of 
the following criteria are met: 

1. The building shall not have a stage other than a plat
form. 

2. The building shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 

3. The assembly floor shall be located at or within 21 
inches (533 mm) of street or grade level and all exits 
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are provided with ramps complying with Section 1012 
to the street or grade level. 

4. The building shall be surrounded and adjoined by pub
lic ways or yards not less than 60 feet (18 288 mm) in 
width. 

507.8 Group H-2, H-3 and H-4 occupancies. Group H-2, H-
3 and H-4 occupancies shall be permitted in unlimited area 
buildings containing Group F or S occupancies in accordance 
with Sections 507.3 and 507.4 and the provisions of Sections 
507.8.1through507.8.4. 

507.8.1 Allowable area. The aggregate floor area of 
Group H occupancies located in an unlimited area building 
shall not exceed 10 percent of the area of the building or 
the area limitations for the Group H occupancies as speci
fied in Section 506 based on the perimeter of each Group 
H floor area that fronts on a public way or open space. 

507.8.1.1 Located within the building. The aggregate 
floor area of Group H occupancies not located at the 
perimeter of the building shall not exceed 25 percent of 
the area limitations for the Group H occupancies as 
specified in Section 506. 

507.8.1.1.1 Liquid use, dispensing and mixing 
rooms. Liquid use, dispensing and mixing rooms 
having a floor area of not more than 500 square feet ' 
(46.5 m2

) need not be located on the outer perimeter 
of the building where they are in accordance with 
the International Fire Code and NFP A 30. 

507.8.1.1.2 Liquid storage rooms. Liquid storage 
rooms having a floor area of not more than 1,000 
square feet (93 m2

) need not be located on the outer 
perimeter where they are in accordance with the 
International Fire Code and NFP A 30. 

507.8.1.1.3 Spray paint booths. Spray paint booths 
that comply with the International Fire Code need 
not be located on the outer perimeter. 

507.8.2 Located on building perimeter. Except as pro
vided for in Section 507.8.1.1, Group H occupancies shall 
be located on the perimeter of the building. In Group H-2 
and H-3 occupancies, not less than 25 percent of the 
perimeter of such occupancies shall be an exterior wall. 

507.8.3 Occupancy separations. Group H occupancies 
shall be separated from the remainder of the unlimited area 
building and from each other in accordance with Table 
508.4. 

507.8.4 Height limitations. For two-story, unlimited area 
buildings, Group H occupancies shall not be located more 
than one story above grade plane unless permitted based 
on the allowable height and number of stories and feet as 
specified in Section 504 based on the type of construction 
of the unlimited area building. 

507.9 Unlimited mixed occupancy buildings with Group 
H-5. The area of a Group B, F, H-5, M or S building no more 
than two stories above grade plane shall not be limited where 
the building is equipped throughout with an automatic sprin
kler system in accordance with Section 903.3.1.1, and is sur
rounded and adjoined by public ways or yards not less than 
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60 feet (18 288 mm) in width, provided all of the following 
criteria are met: 

1. Buildings containing Group H-5 occupancy shall be of 
Type I or II construction. 

2. Each area used for Group H-5 occupancy shall be sepa
rated from other occupancies as required in Sections 
415.11 and 508.4. 

3. Each area used for Group H-5 occupancy shall not 
exceed the maximum allowable area permitted for such 
occupancies in Section 503.l including modifications 
of Section 506. 

Exception: Where the Group H-5 occupancy 
exceeds the maximum allowable area, the Group H-
5 shall be subdivided into areas that are separated by 
2-hour fire barriers. · 

507.10 Aircraft paint hangar. The area of a Group H-2 air
craft paint hangar no more than one story above grade plane 
shall not be limited where such aircraft paint hangar complies 
with the provisions of Section 412.6 and is surrounded and 
adjoined by public ways or yards not less in width than one 
and one-half times the building height. 

507.11 Group E buildings. The area of a Group E building 
no more than one story above grade plane, of Type II, IIIA or 
IV construction, shall not be limited provided all of the fol
lowing criteria are met: 

1. Each classroom shall have not less than two means of 
egress, with one of the means of egress being a direct 
exit to the outside of the building complying with Sec
tion 1022. 

2. The building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 

3. The building is surrounded and adjoined by public 
ways or yards not less than 60 feet (18 288 mm) in 
width. 

507.12 Motion picture theaters. In buildings of Type II con
struction, the area of a motion picture theater located on the 
first story above grade plane shall not be limited where the 
building is provided with an automatic sprinkler system 
throughout in accordance with Section 903.3.1.1 and is sur
rounded and adjoined by public ways or yards not less than 
60 feet (18 288 mm) in width. 

507.13 Covered and open mall buildings and anchor 
buildings. The area of covered and open mall buildings and 
anchor buildings not exceeding three stories in height that 
comply with Section 402 shall not be limited. 

SECTION 508 
MIXED USE AND OCCUPANCY 

508.1 General. Each portion of a building shall be individu
ally classified in accordance with Section 302.1. Where a 
building contains more than one occupancy group, the build
ing or portion thereof shall comply with the applicable provi-
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sions of Section 508.2, 508.3 or 508.4, or a combination of 
these sections. 

Exceptions: 

1. Occupancies separated in accordance with Section 
510. 

2. Where required by Table 415.6.2, areas of Group H-
1, H-2 and H-3 occupancies shall be located in a 
detached building or structure. 

3. Uses within live/work units, complying with Section 
419, are not considered separate occupancies. 

508.2 Accessory occupancies. Accessory occupancies are 
those occupancies that are ancillary to the main occupancy of 
the building or portion thereof. Accessory occupancies shall 
comply with the provisions of Sections 508.2.l through 
508.2.4. 

508.2.1 Occupancy classification. Accessory occupan
cies shall be individually classified in accordance with 
Section 302.1. The requirements of this code shall apply to 
each portion of the building based on the occupancy clas
sification of that space. 

508.2.2 Allowable building height. The allowable height 
and number of stories of the building containing accessory 
occupancies shall be in accordance with Section 504 for 
the main occupancy of the building. 

508.2.3 Allowable building area. The allowable area of 
the building shall be based on the applicable provisions of 
Section 506 for the main occupancy of the building. 
Aggregate accessory occupancies shall not occupy more 
than 10 percent of the floor area of the story in which they 
are located and shall not exceed the tabular values for non
sprinklered buildings in Table 506.2 for each such acces
sory occupancy. 

508.2.4 Separation of occupancies. No separation is 
required between accessory occupancies and the main 
occupancy. 

Exceptions: 

1. Group H-2, H-3, H-4 and H-5 occupancies shall 
be separated from all other occupancies in accor
dance with Section 508.4. 

2. Group I-1, R-1, R-2 and R-3 dwelling units and 
sleeping units shall be separated from other 
dwelling or sleeping units and from accessory 
occupancies contiguous to them in accordance 
with the requirements of Section 420. 

508.3 Nonseparated occupancies. Buildings or portions of 
buildings that comply with the provisions of this section shall 
be considered as nonseparated occupancies. 

508.3.1 Occupancy classification. Nonseparated occu
pancies shall be individually classified in accordance with 
Section 302.1. The requirements of this code shall apply 
to each portion of the building based on the occupancy 
classification of that space. In addition, the most restric
tive provisions of Chapter 9 that apply to the nonseparated 
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occupancies shall apply to the total nonseparated occu
pancy area. Where nonseparated occupancies occur in a 
high-rise building, the most restrictive requirements of 
Section 403 that apply to the nonseparated occupancies 
shall apply throughout the high-rise building. 

508.3.2 Allowable building area and height. The allow
able building area and height of the building or portion 
thereof shall be based on the most restrictive allowances 
for the occupancy groups under consideration for the type 
of construction of the building in accordance with Section 
503.1. 

508.3.3 Separation. No separation is required between 
nonseparated occupancies. 

Exceptions: 

1. Group H-2, H-3, H-4 and H-5 occupancies shall 
be separated from all other occupancies in accor
dance with Section 508.4. 

2. Group I-1, R-1, R-2 and R-3 dwelling units and 
sleeping units shall be separated from other 
dwelling or sleeping units and from other occu
pancies contiguous to them in accordance with 
the requirements of Section 420. 

508.4 Separated occupancies. Buildings or portions of 
buildings that comply with the provisions of this section shall 
be considered as separated occupancies. 

508.4.1 Occupancy classification. Separated occupancies 
shall be individually classified in accordance with Section 
302.1. Each separated space shall comply with this code 
based on the occupancy classification of that portion of the 
building. 

508.4.2 Allowable building area. In each story, the build
ing area shall be such that the sum of the ratios of the 
actual building area of each separated occupancy divided 
by the allowable building area of each separated occu
pancy shall not exceed 1. 

508.4.3 Allowable height. Each separated occupancy 
shall comply with the building height limitations based on 
the type of construction of the building in accordance with 
Section 503.1. 

Exception: Special provisions of Section 510 shall per
mit occupancies at building heights other than provided 
in Section 503.1. 

508.4.4 Separation. Individual occupancies shall be sepa
rated from adjacent occupancies in accordance with Table 
508.4. 

508,4.4.1 Construction. Required separations shall be 
fire barriers constructed in accordance with Section 
707 or horizantal assemblies constructed in accordance 
with Section 711, or both, so as to completely separate 
adjacent occupancies. 

SECTION 509 
INCIDENTAL USES 

509.1 General Incidental uses located within single occu
pancy or mixed occupancy buildings shall comply with the 
provisions of this section. Incidental uses are ancillary func
tions associated with a given occupancy that generally pose a 
greater level of risk to that occupancy and are limited to those 
uses listed in Table 509. 

Exception: Incidental uses within and serving a dwelling 
unit are not required to comply with this section. 

TABLE 508.4 
REQUIRED SEPARATION OF OCCUPANCIES (HOURS) 

A,E 1-1·, 1-3, 1-4 1-2 R" F-2, S-2b, U B", F-1, M, 
H-1 H-2 

OCCUPANCY S-1 

s NS s NS s NS s NS s NS s NS s NS s NS 

A,E N N 1 2 2 NP 1 2 N 1 1 2 NP NP 3 4 

I-1 ', I-3, I-4 - - N N 2 NP 1 NP 1 2 1 2 NP NP 3 NP 

I-2 - - - - N N 2 NP 2 NP 2 NP NP NP 3 NP 
Ra - - - - - - N N 1c 2c 1 2 NP NP 3 NP 

F-2, S-2\ U - - - - - - - - N N 1 2 NP NP 3 4 

B°, F-1, M, S-1 - - - - - - - - - - N N NP NP 2 3 

H-1 - - - - - - - - - - - - N NP NP NP 

H-2 - - - - - - - - - - - - - - N 

H-3,H-4 - - - - - - - - - - - - - - -

H-5 - - - - - - - - - - - - - - -

S =Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
NS= Buildings not equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
N =No separation requirement. 
NP= Not permitted. 
a See Section 420. 

NP 

-

-

b. The required separation from areas used only for private or pleasure vehicles shall be reduced by 1 hour but not to less than 1 hour. 
c. See Section 406.3.4. 
d. Sepm;ation is not required between occupancies of the same classification. 
e. See Section 422.2 for ambulatory care facilities. 

H-3, H-4 H-5 

s NS s NS 

2 3 2 NP 

2 NP 2 NP 

2 NP 2 NP 

2 NP 2 NP 

2 3 2 NP 

1 2 1 NP 

NP NP NP NP 

1 NP 1 NP 
ld NP 1 NP 

- - N NP 
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509.2 Occupancy classification. Incidental uses shall not be 
individually classified in accordance with Section 302.1. 
Incidental uses shall be included in the building occupancies 
within which they are located. 

509.3 Area limitations. Incidental uses shall not occupy 
more than 10 percent of the building area of the story in 
which they are located. 

509.4 Separation and protection. The incidental uses listed 
in Table 509 shall be separated from the remainder of the 
building or equipped with an automatic sprinkler system, or 
both, in accordance with the provisions of that table. 

509.4.1 Separation. Where Table 509 specifies a fire
resistance-rated separation, the incidental uses shall be 
separated from the remainder of the building by afire bar
rier constructed in accordance with Section 707 or a hori
zantal assembly constructed in accordance with Section 
711, or both. Construction supporting I-hour.fire barriers 
or horizantal assemblies used for incidental use separa
tions in buildings of Type IIB, IIIB and VB construction is 
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not required to be fire-resistance rated unless required by 
other sections of this code. 

509.4.2 Protection. Where Table 509 permits an auto
matic sprinkler system without afire barrier, the inciden
tal uses shall be separated from the remainder of the 
building by construction capable of resisting the passage 
of smoke. The walls shall extend from the top of the foun
dation or floor assembly below to the underside of the 
ceiling that is a component of a fire-resistance-rated floor 
assembly or roof assembly above or to the underside of the 
floor or roof sheathing, deck or slab above. Doors shall be 
self- or automatic-closing upon detection of smoke in 
accordance with Section 716.5.9.3. Doors shall not have 
air transfer openings and shall not be undercut in excess of 
the clearance permitted in accordance with NFP A 80. 
Walls surrounding the incidental use shall not have air 
transfer openings unless provided with smoke dampers in 
accordance with Section 710.8. 

TABLE 509 
INCIDENTAL USES 

ROOM OR AREA SEPARATION AND/OR PROTECTION 

Furnace room where any piece of equipment is over 400,000 Btu per 
1 hour or provide automatic sprinkler system 

hour input 

Rooms with boilers where the largest piece of equipment is over 15 
1 hour or provide automatic sprinkler system 

psi and 10 horsepower 

Refrigerant machinery room 1 hour or provide automatic sprinkler system 

Hydrogen fuel gas rooms, not classified as Group H 
1 hour in Group B, F, M, S and U occupancies; 2 hours in Group A, E, 
I and R occupancies. 

Incinerator rooms 2 hours and automatic sprinkler system 

Paint shops, not classified as Group H, located in occupancies other 
2 hours; or 1 hour and provide automatic sprinkler system 

thanGroupF 

lu Group E occupancies, laboratories and vocational shops not classi-
1 hour or provide automatic sprinkler system 

fled as Group H 

lu Group I-2 occupancies, laboratories not classified as Group H 1 hour and provide automatic sprinkler system 

In ambulatory care facilities, laboratories not classified as Group H 1 hour and provide automatic sprinkler system 

Laundry rooms over 100 square feet 1 hour or provide automatic sprinkler system 

In Group I-2, laundry rooms over 100 square feet 1 hour 

Group I-3 cells and Group I-2 patient rooms equipped with padded 
1 hour 

surfaces 

lu Group I-2, physical plant maintenance shops 1 hour 

lu ambulatory care facilities or Group I-2 occupancies, waste and 
linen collection rooms with containers that have an aggregate volume 1 hour 
of 10 cubic feet or greater 

Tu. other than ambulatory care facilities and Group 1-2 occupancies, 
1 hour or provide automatic sprinkler system 

waste and linen collection rooms over 100 square feet 

In ambulatory care facilities or Group 1-2 occupancies, storage rooms 
1 hour 

greater than 100 square feet 

Stationary storage battery systems having a liquid electrolyte capacity 
of more than 50 gallons for flooded lead-acid, nickel cadmium or 

1 hour in Group B, F, M, S and U occupancies; 2 hours in Group A, E, 
VRLA, or more than 1,000 pounds for lithium-ion and lithium metal 
polymer used for facility standby power, emergency power or 

I and R occupancies. 

uninterruptable power supplies 

For SI: 1 square foot= 0.0929 m2
, 1 pound per square inch (psi)= 6.9 kPa, 1 British thermal unit (Btu) per hour= 0.293 watts, 1horsepower=746 watts, 1 

gallon= 3.785 L, 1 cubic foot= 0.0283 m3
• 
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509.4.2.1 Protection limitation. Where an automatic 
sprinkler system is provided in accordance with Table 
509, only the space occupied by the incidental use need 
be equipped with such a system. 

SECTION 510 
SPECIAL PROVISIONS 

510.1 General. The provisions in Sections 510.2 through 
510.9 shall permit the use of special conditions that are 
exempt from, or modify, the specific requirements of this 
chapter regarding the allowable building heights and areas of 
buildings based on the occupancy classification and type of 
construction, provided the special condition complies with 
the provisions specified in this section for such condition and 
other applicable requirements of this code. The provisions of 
Sections 510.2 through 510.8 are to be considered indepen
dent and separate from each other. 

510.2 Horizontal building separation allowance. A build
ing shall be considered as separate and distinct buildings for 
the purpose of determining area limitations, continuity of fire 
walls, limitation of number of stories and type of construction 
where all of the following conditions are met: 

1. The buildings are separated with a horizantal assembly 
having afire-resistance rating of not less than 3 hours. 

2. The building below the horizantal assembly is of Type 
IA construction. 

3. Shaft, stairway, ramp and escalator enclosures through 
the horizantal assembly shall have not less than a 2-
hour fire-resistance rating with opening protectives in 
accordance with Section 716.5. 

Exception: Where the enclosure walls below the 
horizantal assembly have not less than a 3-hourfire
resistance rating with opening protectives in accor
dance with Section 716.5, the enclosure walls 
extending above the horizantal assembly shall be 
permitted to have a 1-hour fire-resistance rating, 
provided: 

1. The building above the horizantal assembly is 
not required to be of Type I construction; 

2. The enclosure connects fewer than four sto
ries; and 

3. The enclosure opening protectives above the 
horizantal assembly have afire protection rat
ing of not less than 1 hour. 

4. The building or buildings above the horizontal assem
bly shall be permitted to have multiple Group A occu
pancy uses, each with an occupant load of less 300, or 
Group B, M, R or S occupancies. 

5. The building below the horizantal assembly shall be 
protected throughout by an approved automatic sprin
kler system in accordance with Section 903.3.1.1, and 
shall be permitted to be any occupancy allowed by this 
code except Group H. 
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6. The maximum building height in feet (mm) shall not I 
exceed the limits set forth in Section 504.3 for the 
building having the smaller allowable height as mea
sured from the grade plane. 

510.3 Group S-2 enclosed parking garage with Group S-2 
open parking garage above. A Group S-2 enclosed parking 
garage with not more than one story above grade plane and 
located below a Group S-2 open parking garage shall be clas
sified as a separate and distinct building for the purpose of 
determining the type of construction where all of the follow
ing conditions are met: 

1. The allowable area of the building shall be such that the 
sum of the ratios of the actual area divided by the 
allowable area for each separate occupancy shall not 
exceedl. 

2. The Group S-2 enclosed parking garage is of Type I or 
II construction and is at least equal to the fire-resis
tance requirements of the Group S-2 open parking 
garage. 

3. The height and the number of tiers of the Group S-2 
open parking garage shall be limited as specified in 
Table 406.5.4. 

4. The floor assembly separating the Group S-2 enclosed 
parking garage and Group S-2 open parking garage 
shall be protected as required for the floor assembly of 
the Group S-2 enclosed parking garage. Openings 
between the Group S-2 enclosed parking garage and 
Group S-2 open parking garage, except exit openings, 
shall not be required to be protected. 

5. The Group S-2 enclosed parking garage is used exclu
sively for the parking or storage of private motor vehi
cles, but shall be permitted to contain an office, waiting 
room and toilet room having a total area of not more 
than 1,000 square feet (93 m2

) and mechanical equip
ment rooms incidental to the operation of the building. 

510.4 Parking beneath Group R. Where a maximum one 
story above grade plane Group S-2 parking garage, enclosed 
or open, or combination thereof, of Type I construction or 
open of Type N construction, with grade entrance, is pro
vided under a building of Group R, the number of stories to 
be used in determining the minimum type of construction 
shall be measured from the floor above such a parking area. 
The floor assembly between the parking garage and the 
Group R above shall comply with the type of construction 
required for the parking garage and shall also provide a fire
resistance rating not less than the mixed occupancy separa
tion required in Section 508.4. 

510.5 Group R-1 and R-2 buildings of Type IIIA con
struction. The height limitation for buildings of Type IIIA 
construction in Groups R-1 and R-2 shall be increased to six 
stories and 75 feet (22 860 mm) where the first floor assem
bly above the basement has afire-resistance rating of not less 
than 3 hours and the floor area is subdivided by 2-hour fire
resistance-rated fire walls into areas of not more than 3,000 
square feet (279 m2

). 
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510.6 Group R-1 and R-2 buildings of Type IIA construc
tion. The height limitation for buildings of Type IIA con
struction in Groups R-1 and R-2 shall be increased to nine 
stories and 100 feet (30 480 mm) where the building is sepa
rated by not less than 50 feet (15 240 mm) from any other 
building on the lot and from lot lines, the exits are segregated 
in an area enclosed by a 2-hour fire-resistance-rated.fire wall 
and the first floor assembly has afire-resistance rating of not 
less than 11

/ 2 hours. 

510.7 Open parking garage beneath Groups A, I, B, M 
and R. Open parking garages constructed under Groups A, I, 
B, M and R shall not exceed the height and area limitations 
permitted under Section 406.5. The height and area of the 
portion of the building above the open parking garage shall 
not exceed the limitations in Section 503 for the upper occu
pancy. The height, in both feet and stories, of the portion of 
the building above the open parking garage shall be mea
sured from grade plane and shall include both the open park
ing garage and the portion of the building above the parking 
garage. 

510.7.1 Fire separation. Fire barriers constructed in 
accordance with Section 707 or horizontal assemblies con
structed in accordance with Section 711 between the park
ing occupancy and the upper occupancy shall correspond 
to the required fire-resistance rating prescribed in Table 
508.4 for the uses involved. The type of construction shall 
apply to each occupancy individually, except that struc
tural members, including main bracing within the open 
parking structure, which is necessary to support the upper 
occupancy, shall be protected with the more restrictive 
fire-resistance-rated assemblies of the groups involved as 
shown in Table 601. Means of egress for the upper occu
pancy shall conform to Chapter 10 and shall be separated 
from the parking occupancy by fire barriers having not 
less than a 2-hour fire-resistance rating as required by 
Section 706 with self-closing doors complying with Sec
tion 716 or horizontal assemblies having not less than a 2-
hour fire-resistance rating as required by Section 711, 
with self-closing doors complying with Section 716. 
Means of egress from the open parking garage shall com
ply with Section 406.5. 

510.8 Group B or M buildings with Group S-2 open park
ing garage above. Group B or M occupancies located below 
a Group S-2 open parking garage of a lesser type of construc
tion shall be considered as a separate and distinct building 
from the Group S-2 open parking garage for the purpose of 
determining the type of construction where all of the follow
ing conditions are met: 

1. The buildings are separated with a horizontal assembly 
having afire-resistance rating of not less than 2 hours. 

2. The occupancies in the building below the horizontal 
assembly are limited to Groups B and M. 

3. The occupancy above the horizontal assembly is lim
ited to a Group S-2 open parking garage. 
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4. The building below the horizontal assembly is of Type 
IA construction. 

Exception: The building below the horizontal 
assembly shall be permitted to be of Type IB or II 
construction, but not less than the type of construc
tion required for the Group S-2 open parking garage 
above, where the building below is not greater than 
one story in height above grade plane. 

5. The height and area of the building below the horizon
tal assembly does not exceed the limits set forth in Sec
tion 503. 

6. The height and area of the Group S-2 open parking 
garage does not exceed the limits set forth in Section 
406.5. The height, in both feet and stories, of the Group 
S-2 open parking garage shall be measured from grade 
plane and shall include the building below the horizon
tal assembly. 

7. Exits serving the Group S-2 open parking garage dis
charge directly to a street or public way and are sepa
rated from the building below the horizontal assembly 
by 2-hour fire barriers constructed in accordance with 
Section 707 or 2-hour horizontal assemblies con
structed in accordance with Section 711, or both. 

510.9 Multiple buildings above a horizontal assembly. 
Where two or more buildings are provided above the horizon
tal assembly separating a Group S-2 parking garage or build
ing below from the buildings above in accordance with the 
special provisions in Section 510.2, 510.3 or 510.8, the build
ings above the horizontal assembly shall be regarded as sepa
rate and distinct buildings from each other and shall comply 
with all other provisions of this code as applicable to each 
separate and distinct building. 
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CHAPTERS 

TYPES OF CONSTRUCTION 

SECTION 601 
GENERAL 

601.1 Scope. The provisions of this chapter shall control the 
classification of buildings as to type of construction. 

SECTION 602 
CONSTRUCTION CLASSIFICATION 

602.1 General. Buildings and structures erected or to be 
erected, altered or extended in height or area shall be classi
fied in one of the five construction types defined in Sections 
602.2 through 602.5. The building elements shall have afire
resistance rating not less than that specified in Table 601 and 
exterior walls shall have afire-resistance rating not less than 
that specified in Table 602. Where required to have a fire
resistance rating by Table 601, building elements shall com
ply with the applicable provisions of Section 703.2. The pro
tection of openings, ducts and air transfer openings in 
building elements shall not be required unless required by 
other provisions of this code. 

602.1.1 Minimum requirements. A building or portion 
thereof shall not be required to conform to the details of a 
type of construction higher than that type which meets the 
minimum requirements based on occupancy even though 
certain features of such a building actually conform to a 
higher type of construction. 

602.2 Types I and II. Types I and II construction are those 
types of construction in which the building elements listed in 
Table 601 are of noncombustible materials, except as permit
ted in Section 603 and elsewhere in this code. 

602.3 Type ID. Type ill construction is that type of construc
tion in which the exterior walls are of noncombustible materi
als and the interior building elements are of any material 
permitted by this code. Fire-retardant-treated wood framing 
complying with Section 2303.2 shall be permitted within 
exterior wall assemblies of a 2-hour rating or less. 

602.4 Type IV. Type IV construction (Heavy Timber, HT) is 
that type of construction in which the exterior walls are of 
noncombustible materials and the interior building elements 
are of solid or laminated wood without concealed spaces. The 
details of Type IV construction shall comply with the provi
sions of this section and Section 2304.11. Exterior walls com- I 
plying with Section 602.4.1 or 602.4.2 shall be permitted. 
Minimum solid sawn nominal dimensions are required for 
structures built using Type IV construction (HT). For glued
laminated members and structural composite lumber (SCL) 
members, the equivalent net finished width and depths corre
sponding to the minimum nominal width and depths of solid 
sawn lumber are required as specified in Table 602.4. Cross
laminated timber (CLT) dimensions used in this section are 
actual dimensions. 

TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS) 

TYPEI TYPEll TYPElll TYPE IV TYPEV 
BUILDING ELEMENT 

A B A B A B HT A B 

Primary structural framer (see Section 202) 3• 2• 1 0 1 0 HT 1 0 

Bearing walls 
Exterior•· r 3 2 1 0 2 2 2 1 0 
Interior 3• 2• 1 0 1 0 11.HT 1 0 

Nonbearing walls and partitions 
See Table 602 

Exterior 

Nonbearing walls and partitions See 
0 0 0 0 0 0 Section 0 0 Interiord 

602.4.6 

Floor construction and associated secondary members 
2 2 1 0 1 0 HT 1 0 

(see Section 202) 

Roof construction and associated secondary members 1112b 1 b,c lb,c oc lb,c 0 HT lb,c 0 
(see Section 202) 

For SI: 1 foot = 304.8 mm. 
a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced by 1 hour where supporting a roof only. 
b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members shall not be required, including protection of roof framing and decking 

where every part of the roof construction is 20 feet or more above any floor immediately below. Fire-retardant-treated wood members shall be allowed to be 
used for such unprotected members. 

c. In all occupancies, heavy timber shall be allowed where a 1-hour or less fire-resistance rating is required. 
d. Not less than the fire-resistance rating required by other sections of this code. 
e. Not less than the fire-resistance rating based on fire separation distance (see Table 602). 
f. Not less than the fire-resistance rating as referenced in Section 704.10. 
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602.4.1 Fire-retardant-treated wood in exterior walls. 
Fire-retardant-treated wood framing complying with Sec
tion 2303.2 shall be permitted within exterior wall assem
blies with a 2-hour rating or less. 

602.4.2 Cross-laminated timber in exterior walls. 
Cross-laminated timber complying with Section 2303.1.4 
shall be permitted within exterior wall assemblies with a 
2-hour rating or less, provided the exterior surface of the 
cross-laminated timber is protected by one the following: 

1. Fire-retardant-treated wood sheathing complying 
with Section 2303.2 and not less than 15

/ 32 inch (12 
mm) thick; 

2. Gypsum board not less than 1
/ 2 inch (12.7 mm) 

thick; or 

3. A noncombustible material. 

602.4.3 Columns. Wood columns shall be sawn or glued 
laminated and shall be not less than 8 inches (203 mm), 
nominal, in any dimension where supporting floor loads 
and not less than 6 inches (152 mm) nominal in width and 

TABLE602 

not less than 8 inches (203 mm) nominal in depth where 
supporting roof and ceiling loads only. Columns shall be 
continuous or superimposed and connected in an approved 
manner. 

602.4.4 Floor framing. Wood beams and girders shall be 
of sawn or glued-laminated timber and shall be not less 
than 6 inches (152 mm) nominal in width and not less than 
10 inches (254 mm) nominal in depth. Framed sawn or 
glued-laminated timber arches, which spring from the 
floor line and support floor loads, shall be not less than 8 
inches (203 mm) nominal in any dimension. Framed tim
ber trusses supporting floor loads shall have members of 
not less than 8 inches (203 mm) nominal in any dimen-
sion. · 

602.4.5 Roof framing. Wood-frame or glued-laminated 
arches for roof construction, which spring from the floor 
line or from grade and do not support floor loads, shall 
have members not less than 6 inches (152 mm) nominal in 
width and have not less than 8 inches (203 mm) nominal 
in depth for the lower half of the height and not less than 6 

FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCE•,d,g 

FIRE SEPARATION DISTANCE= 
TYPE OF CONSTRUCTION OCCUPANCY GROUP H" OCCUPANCY OCCUPANCY 

X (feet) GROUP F-1, M, S-1 1 GROUP A, B, E, F-2, I, R, S-2, U 

X<5b All 3 2 1 

5~X<10 
IA 3 2 1 

Others 2 1 1 

IA,IB 2 1 1c 
10 ~X< 30 IIB, VB 1 0 0 

Others 1 1 1 c 

X~30 All 0 0 0 

For SI: 1 foot = 304.8 mm. 
a. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601. 
b. See Section 706.1.1 for party walls. 
c. Open parking garages complying with Section 406 shall not be required to have a fire-resistance rating. 
d. The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the exterior wall and the story in which the wall is 

located. 
e. For special requirements for Group H occupancies, see Section 415.6. 
f. For special requirements for Group S aircraft hangars, see Section 412.4.1. 
g. Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required fire-resistance rating for the exterior walls is 

Ohours. 

TABLE 602.4 
WOOD MEMBER SIZE EQUIVALENCIES 

MINIMUM NOMINAL SOLID MINIMUM GLUED-LAMINATED MINIMUM STRUCTURAL COMPOSITE LUMBER 
SAWN SIZE NET SIZE NET SIZE 

Width, inch Depth, inch Width, inch Depth, inch Width, inch Depth, inch 

8 8 6% 31/4 7 7112 

6 10 5 10112 51/4 9112 

6 8 5 31/4 5114 7112 

6 6 5 6 5114 5112 

4 6 3 67/8 3112 5112 

For SI:l inch= 25.4 mm. 
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inches (152 mm) nominal in depth for the upper half. 
Framed or glued-laminated arches for roof construction 
that spring from the top of walls or wall abutments, framed 
timber trusses and other roof framing, which do not sup
port floor loads, shall have members not less than 4 inches 
(102 mm) nominal in width and not less than 6 inches (152 
mm) nominal in depth. Spaced members shall be permit
ted to be composed of two or more pieces not less than 3 
inches (76 mm) nominal in thickness where blocked sol
idly throughout their intervening spaces or where spaces 
are tightly closed by a continuous wood cover plate of not 
less than 2 inches (51 mm) nominal in thickness secured to 
the underside of the members. Splice plates shall be not 
less than 3 inches (76 mm) nominal in thickness. Where 
protected by approved automatic sprinklers under the roof 
deck, framing members shall be not less than 3 inches (76 
mm) nominal in width. 

602.4.6 Floors. Floors shall be without concealed spaces. 
Wood floors shall be constructed in accordance with Sec
tion 602.4.6.1or602.4.6.2. 

602.4.6.1 Sawn or glued-laminated plank floors. 
Sawn or glued-laminated plank floors shall be one of 
the following: 

1. Sawn or glued-laminated planks, splined or 
tongue-and-groove, of not less than 3 inches (76 
mm) nominal in thickness covered with 1-inch 
(25 mm) nominal dimension tongue-and-groove 
flooring, laid crosswise or diagonally, 15

/ 32-inch 
(12 mm) wood structural panel or 1

/ 2-inch (12.7 
mm) particleboard. 

2. Planks not less than 4 inches (102 mm) nominal 
in width set on edge close together and well 
spiked and covered with 1-inch (25 mm) nominal 
dimension flooring or 15

/ 32-inch (12 mm) wood 
structural panel or 1

/ 2-inch (12.7 mm) particle
board. 

The lumber shall be laid so that no continuous line of 
joints will occur except at points of support. Floors 
shall not extend closer than 1

/ 2 inch (12.7 mm) to walls. 
Such 1

/ 2-inch (12.7 mm) space shall be covered by a 
molding fastened to the wall and so arranged that it will 
not obstruct the swelling or shrinkage movements of 
the floor. Corbelling of masonry walls under the floor 
shall be permitted to be used in place of molding. 

602.4.6.2 Cross-laminated timber floors. Cross-lami
nated timber shall be not less than 4 inches (102 mm) in 
thickness. Cross-laminated timber shall be continuous 
from support to support and mechanically fastened to 
one another. Cross-laminated timber shall be permitted 
to be connected to walls without a shrinkage gap pro
viding swelling or shrinking is considered in the 
design. Corbelling of masonry walls under the floor 
shall be permitted to be used. 

602.4. 7 Roofs. Roofs shall be without concealed spaces 
and wood roof decks shall be sawn or glued laminated, 
splined or tongue-and-groove plank, not less than 2 inches 
(51 mm) nominal in thickness; 11

/ 8-inch-thick (32 mm) 
wood structural panel (exterior glue); planks not less than 
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3 inches (76 mm) nominal in width, set on edge close 
together and laid as required for floors; or of cross-lami
nated timber. Other types of decking shall be permitted to 
be used if providing equivalent fire resistance and struc
tural properties. 

Cross-laminated timber roofs shall be not less than 3 
inches (76 mm) nominal in thickness and shall be continu
ous from support to support and mechanically fastened to 
one another. 

602.4.8 Partitions and walls. Partitions and walls shall 
comply with Section 602.4.8.1or602.4.8.2. 

602.4.8.1 Interior walls and partitions. Interior walls 
and partitions shall be of solid wood construction 
formed by not less than two layers of 1-inch (25 mm) 
matched boards or laminated construction 4 inches 
(102 mm) thick, or of 1-hour fire-resistance-rated con
struction. 

602.4.8.2 Exterior walls. Exterior walls shall be of one 
of the following: 

1. Noncombustible materials. 

2. Not less than 6 inches (152 mm) in thickness and 
constructed of one of the following: 

2.1. Fire-retardant-treated wood in accor
dance with Section 2303.2 and complying 
with Section 602.4.1. 

2.2. Cross-laminated timber complying with 
Section 602.4.2. 

602.4.9 Exterior structural members. Where a horizon
tal separation of 20 feet (6096 mm) or more is provided, 
wood columns and arches conforming to heavy timber 
sizes shall be permitted to be used externally. 

602.5 Type V. Type V construction is that type of construc
tion in which the structural elements, exterior walls and inte
rior walls are of any materials permitted by this code. 

SECTION 603 
COMBUSTIBLE MATERIAL IN 

TYPES I AND II CONSTRUCTION 
603.1 Allowable materials. Combustible materials shall be 
permitted in buildings of Type I or II construction in the fol
lowing applications and in accordance with Sections 603.1.1 
through 603.1.3: 

1. Fire-retardant-treated wood shall be permitted in: 

1.1. Nonbearing partitions where the requiredfire
resistance rating is 2 hours or less. 

1.2. Nonbearing exterior walls where fire-resis
tance-rated construction is not required. 

1.3. Roof construction, including girders, trusses, 
framing and decking. 

Exception: In buildings of Type IA con
struction exceeding two stories above 
grade plane, fire-retardant-treated wood is 
not permitted in roof construction where 
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the vertical distance from the upper floor to 
the roof is less than 20 feet (6096 mm). 

2. Thermal and acoustical insulation, other than foam 
plastics, having aflame spread index of not more than 
25. 

Exceptions: 

1. Insulation placed between two layers of 
noncombustible materials without an inter
vening airspace shall be allowed to have a 
flame spread index of not more than 100. 

2. Insulation installed between a finished 
floor and solid decking without intervening 
airspace shall be allowed to have a flame 
spread index of not more than 200. 

3. Foam plastics in accordance with Chapter 26. 

4. Roof coverings that have an A, B or C classification. 

5. Interior floor finish and floor covering materials 
installed in accordance with Section 804. 

6. Millwork such as doors, door frames, window sashes 
and frames. 

7. Interior wall and ceiling finishes installed in accor
dance with Sections 801and803. 

8. Trim installed in accordance with Section 806. 

9. Where not installed greater than 15 feet (4572 mm) 
above grade, show windows, nailing or furring strips 
and wooden bulkheads below show windows, includ
ing their frames, aprons and show cases. 

10. Finish flooring installed in accordance with Section 
805. 

11. Partitions dividing portions of stores, offices or simi
lar places occupied by one tenant only and that do not 
establish a corridor serving an occupant load of 30 or 
more shall be permitted to be constructed of fire
retardant-treated wood, 1-hour fire-resistance-rated 
construction or of wood panels or similar light con
struction up to 6 feet (1829 mm) ih height. 

12. Stages and platforms constructed in accordance with 
Sections 410.3 and 410.4, respectively. 

13. Combustible exterior wall coverings, balconies and 
similar projections and bay or oriel windows in accor
dance with Chapter 14. 

14. Blocking such as for handrails, millwork, cabinets 
and window and door frames. 

15. Light-transmitting plastics as permitted by Chapter 
26. 

16. Mastics and caulking materials applied to provide 
flexible seals between components of exterior wall 
construction. 

17. Exterior plastic veneer installed in accordance with 
Section 2605.2. 

18. Nailing or furring strips as permitted by Section 
803.11. 
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19. Heavy timber as permitted by Note c to Table 601 and 
Sections 602.4.7 and 1406.3. 

20. Aggregates, component materials and admixtures as 
permitted by Section 703.2.2. 

21. Sprayed fire-resistant materials and intumescent and 
mastic fire-resistant coatings, determined on the basis 
of fire resistance tests in accordance with Section 
703.2 and installed in accordance with Sections 
1705.14and1705.15, respectively. 

22. Materials used to protect penetrations in fire-resis
tance-rated assemblies in accordance with Section 
714. 

23. Materials used to protect joints in fire-resistance-rated 
assemblies in accordance with Section 715. 

24. Materials allowed in the concealed spaces of build
ings of Types I and II construction in accordance with 
Section 718.5. 

25. Materials exposed within plenums complying with 
Section 602 of the International Mechanical Code. 

26. Wall construction of freezers and coolers of less than I 
1,000 square feet (92.9 m2

), in size, lined on both 
sides with noncombustible materials and the building 
is protected throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 

603.1.1 Ducts. The use of nonmetallic ducts shall be per
mitted where installed in accordance with the limitations 
of the International Mechanical Code. 

603.1.2 Piping. The use of combustible piping materials 
shall be permitted where installed in accordance with the 
limitations of the International Mechanical Code and the 
International Plumbing Code. 

603.1.3 Electrical. The use of electrical wiring methods 
with combustible insulation, tubing, raceways and related 
components shall be permitted where installed in accor
dance with the limitations of this code. 

2015 INTERNATIONAL BUILDING CODE® 



CHAPTER 7 

FIRE AND SMOKE PROTECTION FEATURES 

SECTION 701 
GENERAL 

701.1 Scope. The provisions of this chapter shall govern the 
materials, systems and assemblies used for structural fire 
resistance and fire-resistance-rated construction separation of 
adjacent spaces to safeguard agains·t the spread of fire and 
smoke within a building and the spread of fire to or from 
buildings. 

701.2 Multiple use fire assemblies. Fire assemblies that 
serve multiple purposes in a building shall comply with all of 
the requirements that are applicable for each of the individual 
fire assemblies. 

SECTION702 
DEFINITIONS 

702.1 Definitions. The following terms are defined in Chap
ter 2: 

ANNULAR SPACE. 

BIDLDING ELEMENT. 

CEILING RADIATION DAMPER. 

COMBINATION FIRE/SMOKE DAMPER. 

I CORRIDOR DAMPER. 

DAMPER. 

DRAFTS TOP 

FRATING. 

FIRE BARRIER. 

FIRE DAMPER. 

FIRE DOOR. 

FIRE DOOR ASSEMBLY. 

FIRE PARTITION. 

FIRE PROTECTION RATING. 

FIRE-RATED GLAZING. 

FIRE RESISTANCE. 

FIRE-RESISTANCE RATING. 

FIRE-RESISTANT JOINT SYSTEM. 

FIRE SEPARATION DISTANCE. 

FIREWALL. 

FIRE WINDOW ASSEMBLY. 

FIREBLOCKING. 

FLOOR FIRE DOOR ASSEMBLY. 

HORIZONTAL ASSEMBLY. 

JOINT. 
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LRATING. 

MEMBRANE PENETRATION. 

MEMBRANE-PENETRATION FIRESTOP. 

MEMBRANE-PENETRATION FIRESTOP SYSTEM. 

MINERAL FIBER. 

MINERAL WOOL. 

PENETRATION FIRESTOP. 

SELF-CLOSING. 

SHAFT. 

SHAFT ENCLOSURE. 

SMOKE BARRIER. 

SMOKE COMPARTMENT. 

SMOKE DAMPER. 

SPLICE. 

TRATING. 

THROUGH PENETRATION. 

THROUGH-PENETRATION FIRESTOP SYSTEM. 

SECTION 703 
FIRE-RESISTANCE RATINGS AND FIRE TESTS 

703.1 Scope. Materials prescribed herein for fire resistance 
shall conform to the requirements of this chapter. 

703.2 Fire-resistance ratings. The fire-resistance rating of 
building elements, components or assemblies shall be deter
mined in accordance with the test procedures set forth in 
ASTM E 119 or UL 263 or in accordance with Section 703.3. 
The fire-resistance rating of penetrations and fire-resistant I 
joint systems shall be determined in accordance Sections 714 
and 715, respectively. 

703.2.1 Nonsymmetrical wall construction. Interior 
walls and partitions of nonsymmetrical construction shall 
be tested with both faces exposed to the furnace, and the 
assigned fire-resistance rating shall be the shortest dura
tion obtained from the two tests conducted in compliance 
with ASTM E 119 or UL 263. Where evidence is fur
nished to show that the wall was tested with the least fire
resistant side exposed to the furnace, subject to acceptance 
of the building official, the wall need not be subjected to 
tests from the opposite side (see Section 705.5 for exterior 
walls). 

703.2.2 Combustible components. Combustible aggre
gates are permitted in gypsum and Portland cement con
crete mixtures for fire-resistance-rated construction. Any 
component material or admixture is permitted in assem
blies if the resulting tested assembly meets the fire-resis
tance test requirements of this code. 
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703.2.3 Restrained classification. Fire-resistance-rated 
assemblies tested under ASTM E 119 or UL 263 shall not 
be considered to be restrained unless evidence satisfactory 
to the building official is furnished by the registered 
design professional showing that the construction qualifies 
for a restrained classification in accordance with ASTM E 
119 or UL 263. Restrained construction shall be identified 
on the construction documents. 

703.2.4 Supplemental features. Where materials, sys
tems or devices that have not been tested as part of a fire
resistance-rated assembly are incorporated into the build
ing element, component or assembly, sufficient data shall 
be made available to the building official to show that the 
required fire-resistance rating is not reduced. 

703.2.5 Exterior bearing walls. In determining the fire
resistance rating of exterior bearing walls, compliance 
with the ASTM E 119 or UL 263 criteria for unexposed 
surface temperature rise and ignition of cotton waste due 
to passage of flame or gases is required only for a period 
of time corresponding to the required fire-resistance rat
ing of an exterior nonbearing wall with the same fire sepa
ration distance, and in a building of the same group. 
Where the fire-resistance rating determined in accordance 
with this exception exceeds the fire-resistance rating 
determined in accordance with ASTM E 119 or UL 263, 
the fire exposure time period, water pressure and applica
tion duration criteria for the hose stream test of ASTM E 
119 or UL 263 shall be based on the fire-resistance rating 

I 
determined in accordance with this section. 

703.3 Methods for determining fire resistance. The appli
cation of any of the methods listed in this section shall be 
based on the fire exposure and acceptance criteria specified in 
ASTM E 119 or UL 263. The required fire resistance of a 
building element, component or assembly shall be permitted 

I 

I 

to be established by any of the following methods or proce
dures: 

1. Fire-resistance designs documented in approved 
sources. 

2. Prescriptive designs of fire-resistance-rated building 
elements, components or assemblies as prescribed in 
Section 721. 

3. Calculations in accordance with Section 722. 

4. Engineering analysis based on a comparison of build
ing element, component or assemblies designs having 
fire-resistance ratings as determined by the test proce
dures set forth in ASTM E 119 or UL 263. 

5. Alternative protection methods as allowed by Section 
104.11. 

6. Fire-resistance designs certified by an approved 
agency. 

703.4 Automatic sprinklers. Under the prescriptive fire
resistance requirements of this code, the fire-resistance rating 
of a building element, component or assembly shall be estab
lished without the use of automatic sprinklers or any other 
fire suppression system being incorporated as part of the 
assembly tested in accordance with the fire exposure, proce-
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dures and acceptance criteria specified in ASTM E 119 or UL 
263. However, this section shall not prohibit or limit the 
duties and powers of the building official allowed by Sections 
104.10and104.11. 

703.5 Noncombustibility tests. The tests indicated in Sec
tions 703.5.1 and 703.5.2 shall serve as criteria for accep
tance of building materials as set forth in Sections 602.2, 
602.3 and 602.4 in Type I, II, ill and IV construction. The 
term "noncombustible" does not apply to the flame spread 
characteristics of interior finish or trim materials. A material 
shall not be classified as a noncombustible building construc
tion material if it is subject to an increase in combustibility or 
flame spread beyond the limitations herein established 
through the effects of age, moisture or other atmospheric con
ditions. 

703.5.1 Elementary materials. Materials required to be 
noncombustible shall be tested in accordance with ASTM 
E 136. 

703.5.2 Composite materials. Materials having a struc
tural base of noncombustible material as determined in 
accordance with Section 703.5.1 with a surfacing not more 
than 0.125 inch (3.18 mm) thick that has aflame spread 
index not greater than 50 when tested in accordance with 
ASTM E 84 or UL 723 shall be acceptable as noncombus
tible materials. 

703.6 Fire-resistance-rated glazing. Fire-resistance-rated 
glazing, when tested in accordance with ASTM E 119 or UL 
263 and complying with the requirements of Section 707, 
shall be permitted. Fire-resistance-rated glazing shall bear a 
label marked in accordance with Table 716.3 issued by an 
agency and shall be permanently identified on the glazing. 

703.7 Marking and identification. Where there is an acces
sible concealed floor, floor-ceiling or attic space, fire walls, 
fire barriers, fire partitions, smoke barriers and smoke parti
tions or any other wall required to have protected openings or 
penetrations shall be effectively and permanently identified 
with signs or stenciling in the concealed space. Such identifi
cation shall: 

1. Be located within 15 feet ( 4572 mm) of the end of each 
wall and at intervals not exceeding 30 feet (9144 mm) 
measured horizontally along the wall or partition. 

2. Include lettering not less than 3 inches (76 mm) in 
height with a minimum \-inch (9.5 mm) stroke in a 
contrasting color incorporating the suggested wording, 
"FIRE AND/OR SMOKE BARRIER-PROTECT 
ALL OPENINGS," or other wording. 

SECTION 704 
FIRE-RESISTANCE RATING OF 

STRUCTURAL MEMBERS 

704.1 Requirements. The fire-resistance ratings of struc
tural members and assemblies shall comply with this section 
and the requirements for the type of construction as specified 
in Table 601. The fire-resistance ratings shall be not less than I 
the ratings required for the fire-resistance-rated assemblies 
supported by the structural members. 
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Exception: Fire barriers, fire partitions, smoke barriers 
and horizantal assemblies as provided in Sections 707.5, 
708.4, 709.4 and 711.2, respectively. 

704.2 Column protection. Where columns are required to 
I have protection to achieve afire-resistance rating, the entire 

column shall be provided individual encasement protection 
I by protecting it on all sides for the full column height, includ

ing connections to other structural members, with materials 
having the required fire-resistance rating. Where the column 
extends through a ceiling, the encasement protection shall be 
continuous from the top of the foundation or floor/ceiling 
assembly below through the ceiling space to the top of the 
column. 

704.3 Protection of the primary structural frame other 
than columns. Members of the primary structural frame 
other than columns that are required to have protection to 
achieve a fire-resistance rating and support more than two 
floors or one floor and roof, or support a load-bearing wall or 
a nonload-bearing wall more than two stories high, shall be 
provided individual encasement protection by protecting 
them on all sides for the full length, including connections to 
other structural members, with materials having the required 
fire-resistance rating. 

Exception: Individual encasement protection on all sides 
shall be permitted on all exposed sides provided the extent 
of protection is in accordance with the required fire-resis
tance rating, as determined in Section 703. 

704.4 Protection of secondary members. Secondary mem
bers that are required to have protection to achieve a fire
resistance rating shall be protected by individual encasement 
protection. 

704.4.1 Light-frame construction. Studs and boundary 
elements that are integral elements in load-bearing walls 
of light-frame construction shall be permitted to have 
requiredfire-resistance ratings provided by the membrane 
protection provided for the load-bearing wall. 

704.4.2 Horizontal assemblies. Horizantal assemblies are 
permitted to be protected with a membrane or ceiling 
where the membrane or ceiling provides the required fire
resistance rating and is installed in accordance with Sec
tion 711. 

704.5 Truss protection. The required thickness and con
struction of fire-resistance-rated assemblies enclosing trusses 
shall be based on the results of full-scale tests or combina
tions of tests on truss components or on approved calcula
tions based on such tests that satisfactorily demonstrate that 
the assembly has the required fire resistance. 

704.6 Attachments to structural members. The edges of 
lugs, brackets, rivets and bolt heads attached to structural 
members shall be permitted to extend to within 1 inch (25 
mm) of the surface of the fire protection. 

704.7 Reinforcing. Thickness of protection for concrete or 
masonry reinforcement shall be measured to the outside of 
the reinforcement except that stirrups and spiral reinforce
ment ties are permitted to project not more than 0.5-inch 
(12.7 mm) into the protection. 
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704.8 Embedments and enclosures. Pipes, wires, conduits, 
ducts or other service facilities shall not be embedded in the 
required fire protective covering of a structural member that 
is required to be individually encased. 

704.9 Impact protection. Where the fire protective covering 
of a structural member is subject to impact damage from 
moving vehicles, the handling of merchandise or other activ
ity, the fire protective covering shall be protected by corner 
guards or by a substantial jacket of metal or other noncom
bustible material to a height adequate to provide full protec
tion, but not less than 5 feet (1524 mm) from the finished 
floor. 

Exception: Corner protection is not required on concrete 
columns in open or enclosed parking garages. 

704.10 Exterior structural members. Load-bearing struc
tural members located within the exterior walls or on the out
side of a building or structure shall be provided with the 
highest fire-resistance rating as determined in accordance 
with the following: 

1. As required by Table 601 for the type of building ele
ment based on the type of construction of the building; 

2. As required by Table 601 for exterior bearing walls 
based on the type of construction; and 

3. As required by Table 602 for exterior walls based on 
the fire separation distance. 

704.11 Bottom flange protection. Fire protection is not 
required at the bottom flange of lintels, shelf angles and 
plates, spanuing not more than 6 feet 4 inches (1931 mm) 
whether part of the primary structural frame or not, and from 
the bottom flange of lintels, shelf angles and plates not part of 
the structural frame, regardless of span. 

704.12 Seismic isolation systems. Fire-resistance ratings for 
the isolation system shall meet the fire-resistance rating 
required for the columns, walls or other structural elements in 
which the isolation system is installed in accordance with 
Table 601. Isolation systems required to have a fire-resis
tance rating shall be protected with approved materials or 
construction assemblies designed to provide the same degree 
of fire resistance as the structural element in which the sys
tem is installed when tested in accordance with ASTM E 119 
or UL 263 (see Section 703.2). 

Such isolation system protection applied to isolator units 
shall be capable of retarding the transfer of heat to the isolator 
unit in such a manner that the required gravity load-carrying 
capacity of the isolator unit will not be impaired after expo
sure to the standard time-temperature curve fire test pre
scribed in ASTM E 119 or UL 263 for a duration not less than 
that required for the fire-resistance rating of the structure ele
ment in which the system is installed. 

Such isolation system protection applied to isolator units 
shall be suitably designed and securely installed so as not to 
dislodge, loosen, sustain damage or otherwise impair its abil
ity to accommodate the seismic movements for which the iso
lator unit is designed and to maintain its integrity for the 
purpose of providing the required fire-resistance protection. 
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704.13 Sprayed fire-resistant materials (SFRM). Sprayed 
fire-resistant materials (SFRM) shall comply with Sections 
704.13.1 through 704.13.5. 

704.13.1 Fire-resistance rating. The application of 
SFRM shall be consistent with the fire-resistance rating 
and the listing, including, but not limited to, minimum 
thickness and dry density of the applied SFRM, method of 
application, substrate surface conditions and the use of 
bonding adhesives, sealants, reinforcing or other materi
als. 

704.13.2 Manufacturer's installation instructions. The 
application of SFRM shall be in accordance with the man
ufacturer's installation instructions. The instructions shall 
include, but are not limited to, substrate temperatures and 
surface conditions and SFRM handling, storage, mixing, 
conveyance, method of application, curing and ventilation. 

704.13.3 Substrate condition. The SFRM shall be 
applied to a substrate in compliance with Sections 
704.13.3.l through 704.13.3.2. 

704.13.3.1 Surface conditions. Substrates to receive 
SFRM shall be free of dirt, oil, grease, release agents, 
loose scale and any other condition that prevents adhe
sion. The substrates shall be free of primers, paints and 
encapsulants other than those fire tested and listed by a 
nationally recognized testing agency. Primed, painted 
or encapsulated steel shall be allowed, provided that 
testing has demonstrated that required adhesion is 
maintained. 

704.13.3.2 Primers, paints and encapsulants. Where 
the SFRM is to be applied over primers, paints or 
encapsulants · other than those specified in the listing, 
the material shall be field tested in accordance with 
AS1M E 736. Where testing of the SFRM with prim
ers, paints or encapsulants demonstrates that required 
adhesion is maintained, SFRM shall be permitted to be 
applied to primed, painted or encapsulated wide flange 
steel shapes in accordance with the following condi
tions: 

1. The beam flange width does not exceed 12 inches 
(305 mm); or 

2. The column flange width does not exceed 16 
inches (400 mm); or 

3. The beam or column web depth does not exceed 
16 inches (400 mm). 

4. The average and minimum bond strength values 
shall be determined based on a minimum of five 
bond tests conducted in accordance with ASTM 
E 736. Bond tests conducted in accordance with 
ASTM E 736 shall indicate an average bond 
strength of not less than 80 percent and an indi
vidual bond strength of not less than 50 percent, 
when compared to the bond strength of the 
SFRM as applied to clean uncoated 1

/ 8-inch-thick 
(3.2 mm) steel plate. 

704.13.4 Temperature. A minimum ambient and sub
strate temperature of 40°F (4.44°C) shall be maintained 
during and for not fewer than 24 hours after the applica-
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tion of the SFRM, unless the manufacturer's instructions 
allow otherwise. 

704.13.5 Finished condition. The finished condition of 
SFRM applied to structural members or assemblies shall 
not, upon complete drying or curing, exhibit cracks, voids, 
spalls, delamination or any exposure of the substrate. Sur
face irregularities of SFRM shall be deemed acceptable. 

SECTION 705 
EXTERIOR WALLS 

705.1 General. Exterior walls shall comply with this section. 

705.2 Projections. Cornices, eave overhangs, exterior balco
nies and similar projections extending beyond the exterior 
wall shall conform to the requirements of this section and 
Section 1406. Exterior egress balconies and exterior exit 
stairways and ramps shall comply with Sections 1021 and 
1027, respectively. Projections shall not extend any closer to 
the line used to determine the fire separation distance than 
shown in Table 705.2. 

TABLE 705.2 
MINIMUM DISTANCE OF PROJECTION 

FIRE SEPARATION DISTANCE MINIMUM DISTANCE FROM LINE 
(FSD) USED TO DETERMINE FSD 

0 feet to 2 feet Projections not permitted 

Greater than 2 feet to 3 feet 24inches 

Greater than 3 feet to 
24 inches plus 8 inches 

less than 30 feet 
for every foot of FSD beyond 

3 feet or fraction thereof 

30 feet or greater 20 feet 

For SI: 1 foot= 304.8 mm; 1 inch= 25.4 mm. 

Exception: Buildings on the same lot and considered as I 
portions of one building in accordance with Section 705.3 
are not required to comply with this section for projections 
between the buildings. 

705.2.1 Type I and II construction. Projections from 
walls of Type I or II construction shall be of noncombusti
ble materials or combustible materials as allowed by Sec
tions 1406.3 and 1406.4. 

705.2.2 Type ill, IV or V construction. Projections from 
walls of Type III, N or V construction shall be of any 
approved material. 

705.2.3 Combustible projections. Combustible projec
tions extending to within 5 feet (1524 mm) of the line used 
to determine the fire separation distance shall be of not 
less than 1-hour fire-resistance-rated construction, Type 
N construction, fire-retardant-treated wood or as 
required by Section 1406.3. 

Exception: Type VB construction shall be allowed for 
combustible projections in Group R-3 and U occupan
cies with a fire separation distance greater than or equal 
to 5 feet (1524 mm). 

705.3 Buildings on the same lot. For the purposes of deter
mining the required wall and opening protection, projections 
and roof-covering requirements, buildings on the same lot 
shall be assumed to have an imaginary line between them. 
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Where a new building is to be erected on the same lot as 
an existing building, the location of the assumed imaginary 
line with relation to the existing building shall be such that 
the exterior wall and opening protection of the existing build
ing meet the criteria as set forth in Sections 705.5 and 705.8. 

Exceptions: 

1. Two or more buildings on the same lot shall be 
either regulated as separate buildings or shall be 
considered as portions of one building if the aggre
gate area of such buildings is within the limits speci
fied in Chapter 5 for a single building. Where the 
buildings contain different occupancy groups or are 
of different types of construction, the area shall be 
that allowed for the most restrictive occupancy or 
construction. 

2. Where an S-2 parking garage of Construction Type I 
or IIA is erected on the same lot as a Group R-2 
building, and there is no fire separation distance 
between these buildings, then the adjoining exterior 
walls between the buildings are permitted to have 
occupant use openings in accordance with Section 
706.8. However, opening protectives in such open
ings shall only be required in the exterior wall of the 
S-2 parking garage, not in the exterior wall openings 
in the R-2 building, and these opening protectives in 
the exterior wall of the S-2 parking garage shall be 
not less than 11

/ 2-hour fire protection rating. 

705.4 Materials. Exterior walls shall be of materials permit
ted by the building type of construction. 

705.5 Fire-resistance ratings. Exterior walls shall be fire
resistance rated in accordance with Tables 601 and 602 and 
this section. The required fire-resistance rating of exterior 
walls with a fire separation distance of greater than 10 feet 
(3048 mm) shall be rated for exposure to fire from the inside. 
The required fire-resistance rating of exterior walls with a 
fire separation distance of less than or equal to 10 feet (3048 
mm) shall be rated for exposure to fire from both sides. 

705.6 Structural stability. Exterior walls shall extend to the 
height required by Section 705.11. Interior structural ele
ments that brace the exterior wall but that are not located 
within the plane of the exterior wall shall have the minimum 
fire-resistance rating required in Table 601 for that structural 
element. Structural elements that brace the exterior wall but 
are located outside of the exterior wall or within the plane of 
the exterior wall shall have the minimumfire-resistance rat
ing required in Tables 601 and 602 for the exterior wall. 

705.7 Unexposed surface temperature. Where protected 
openings are not limited by Section 705.8, the limitation on 
the rise of temperature on the unexposed surface of exterior 
walls as required by ASTM E 119 or UL 263 shall not apply. 
Where protected openings are limited by Section 705.8, the 
limitation on the rise of temperature on the unexposed surface 
of exterior walls as required by ASTM E 119 or UL 263 shall 
not apply provided that a correction is made for radiation 

2015 INTERNATIONAL BUILDING CODE® 

r-tRE AND SMOKE PROTECTION FEATURES 

from the unexposed exterior wall surface in accordance with 
the following formula: 

A, =A+ (A1 x F,
0

) (Equation 7-1) 

where: 

A, = Equivalent area of protected openings. 

A = Actual area of protected openings. 

A1 = Area of exterior wall surface in the story under 
consideration exclusive of openings, on which the 
temperature limitations of ASTM E 119 or UL 263 for 
walls are exceeded. 

F,
0 
= An "equivalent opening factor" derived from Figure 

705.7 based on the average temperature of the 
unexposed wall surface and the fire-resistance rating 
of the wall. 

705.8 Openings. Openings in exterior walls shall comply 
with S~ctions 705.8.l through 705.8.6. 

705.8.1 Allowable area of openings. The maximum area 
of unprotected and protected openings permitted in an 
exterior wall in any story of a building shall not exceed the 
percentages specified in Table 705.8. 

Exceptions: 

1. In other than Group H occupancies, unlimited 
unprotected openings are permitted in the first 
story above grade plane either: 

1.1. Where the wall faces a street and has a 
fire separation distance of more than 15 
feet ( 4572 mm); or 

1.2. Where the wall faces an unoccupied 
space. The unoccupied space shall be on 
the same lot or dedicated for public use, 
shall be not less than 30 feet (9144 mm) 
in width and shall have access from a 
street by a posted fire lane in accordance 
with the International Fire Code. 

2. Buildings whose exterior bearing walls, exterior 
nonbearing walls and exterior primary structural 
frame are not required to be fire-resistance rated 
shall be permitted to have unlimited unprotected 
openings. 

705.8.2 Protected openings. Where openings are required 
to be protected, fire doors and fire shutters shall comply 
with Section 716.5 andfire window assemblies shall com
ply with Section 716.6. 

Exception: Opening protectives are not required where 
the building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 
and the exterior openings are protected by a water cur
tain using automatic sprinklers approved for that use. 

705.8.3 Unprotected openings. Where unprotected open
ings are permitted, windows and doors shall be con
structed of any approved materials. Glazing shall conform 
to the requirements of Chapters 24 and 26. 
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FIGURE 705.7 
EQUIVALENT OPENING FACTOR 

705.8.4 Mixed openings. Where both ·unprotected and 
protected openings are located in the exterior wall in any 
story of a building, the total area of openings shall be 
determined in accordance with the following: 

(AjaP) +(Aja.):::; 1 (Equation 1-2) 

where: 

AP = Actual area of protected openings, or the equivalent 
area of protected openings, A. (see Section 705.7). 

aP = Allowable area of protected openings. 

A. = Actual area of unprotected openings. 

a. = Allowable area of unprotected openings. 

705.8.5 Vertical separation of openings. Openings in 
exterior walls in adjacent stories shall be separated verti
cally to protect against fire spread on the exterior of the 
buildings where the openings are within 5 feet (1524 mm) 
of each other horizontally and the opening in the lower 
story is not a protected opening with afire protection rat
ing of not less than 3

/ 4 hour. Such openings shall be sepa-
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rated vertically not less than 3 feet (914 mm) by spandrel 
girders, exterior walls or other similar assemblies that 
have afire-resistance rating of not less than 1 hour, rated 
for exposure to fire from both sides, or by flame barriers 
that extend horizontally not less than 30 inches (762 mm) 
beyond the exterior wall. Flame barriers shall have afire
resistance rating of not less than 1 hour. The unexposed 
surface temperature limitations specified in ASTM E 119 
or UL 263 shall not apply to the flame barriers or vertical 
separation unless otherwise required by the provisions of 
this code. 

Exceptions: 

1. Tiris section shall not apply to buildings that are 
three stories or less above grade plane. 

2. This section shall not apply to buildings equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1or903.3.1.2. 

3. Open parking garages. 
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TABLE 705.8 
MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ON 

FIRE SEPARATION DISTANCE AND DEGREE OF OPENING PROTECTION 

FIRE SEPARATION DISTANCE (feet) DEGREE OF OPENING PROTECTION ALLOWABLE AREA• 

Unprotected, Nonsprinklered (UP, NS) Not Pennittedk 

0 to less than 3h. c, k Unprotected, Sprinklered (UP, S)i Not Pennittedk 

Protected (P) Not Pennittedk 

Unprotected, Nonsprinklered (UP, NS) Not Pennitted 

3 to less than 5d, e Unprotected, Sprinklered (UP, S/ 15% 

Protected (P) 15% 

Unprotected, Nonsprinklered (UP, NS) 10%h 

5 to less than 10°· f,j Unprotected, Sprinklered (UP, S/ 25% 

Protected (P) 25% 

Unprotected, Nonsprinklered (UP, NS) 15%h 

10 to less than 15e, f, g Unprotected, Sprinklered (UP, S/ 45% 

Protected (P) 45% 

Unprotected, Nonsprinklered (UP, NS) 25% 

15 to less than 2or, g Unprotected, Sprinklered (UP, S/ 75% 

Protected (P) 75% 

Unprotected, Nonsprinklered (UP, NS) 45% 

20 to less than 25r. g Unprotected, Sprinklered (UP, S/ No Limit 

Protected (P) No Limit 

Unprotected, Nonsprinklered (UP, NS) 70% 

25 to less than 30f, g Unprotected, Sprinklered (UP, S)i No Limit 

Protected (P) No Limit 

Unprotected, Nonsprinklered (UP, NS) No Limit 

30 or greater Unprotected, Sprinklered (UP, S); No Limit 

Protected (P) No Limit 

For SI: 1 foot= 304.8 mm. 
UP, NS= Unprotected openings in buildings not equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
UP, S =Unprotected openings in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.Ll. 
P =Openings protected with an opening protective assembly in accordance with Section 705.8.2. 
a. Values indicated are the percentage of the area of the exterior wall, per story. 
b. For the requirements for fire walls of buildings with differing heights, see Section 706.6.1. 
c. For openings in a fire wall for buildings on the same lot, see Section 706.8. 
d. The maximum percentage of unprotected and protected openings shall be 25 percent for Group R-3 occupancies. 
e. Unprotected openings shall not be permitted for openings with a fire separation distance of less than 15 feet for Group H-2 and H-3 occupancies. 
f. The area of unprotected and protected openings shall not be limited for Group R-3 occupancies, with a fire separation distance of 5 feet or greater. 
g. The area of openings in an open parking structure with a fire separation distance of 10 feet or greater shall not be limited. 
h. Includes buildings accessory to Group R-3. 
i. Not applicable to Group H-1, H-2 and H-3 occupancies. 
j. For special requirements for Group U occupancies, see Section 406.3.2. 
k For openings between S-2 parking garage and Group R-2 building, see Section 705.3, Exception 2. 

705.8.6 Vertical exposure. For buildings on the same lot, 
opening protectives having a fire protection rating of not 
less than 3/ 4 hour shall be provided in every opening that is 
less than 15 feet (4572 mm) vertically above the roof of an 
adjacent building or structure based on assuming an imag
inary line between them. The opening protectives are 
required where the fire separation distance between the 
imaginary line and the adjacent building or structure is less 
than 15 feet (4572 mm). 

ture has afire-resistance rating of not less than 1 
hour for a minimum distance of 10 feet (3048 
mm) from the exterior wall facing the imaginary 
line and the entire length and span of the support
ing elements for the fire-resistance-rated roof 
assembly has a fire-resistance rating of not less 
than 1 hour. 

Exceptions: 

1. Opening protectives are not required where the 
roof assembly of the adjacent building or struc-
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2. Buildings on the same lot and considered as por
tions of one building in accordance with Section 
705.3 are not required to comply with Section 
705.8.6. 
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705.9 Joints. Joints made in or between exterior walls 
required by this section to have afire-resistance rating shall 
comply with Section 715. 

Exception: Joints in exterior walls that are permitted to 
have unprotected openings. 

705.9.1 Voids. The void created at the intersection of a 
floor/ceiling assembly and an exterior curtain wall assem
bly shall be protected in accordance with Section 715.4. 

705.10 Ducts and air transfer openings. Penetrations by air 
ducts and air transfer openings in fire-resistance-rated exte
rior walls required to have protected openings shall comply 
with Section 717. 

Exception: Foundation vents installed in accordance with 
this code are permitted. 

705.11 Parapets. Parapets shall be provided on exterior 
walls of buildings. 

Exceptions: A parapet need not be provided on an exte
rior wall where any of the following conditions exist: 
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1. The wall is not required to be fire-resistance rated in 
accordance with Table 602 because of fire separa
tion distance. 

2. The building has an area of not more than 1,000 
square feet (93 m2

) on any floor. 

3. Walls that terminate at roofs of not less than 2-hour 
fire-resistance-rated construction or where the roof, 
including the deck or slab and supporting construc
tion, is constructed entirely of noncombustible mate
rials. 

4. One-hour fire-resistance-rated exterior walls that 
terminate at the underside of the roof sheathing, 
deck or slab, provided: 

4.1. Where the roof/ceiling framing elements 
are parallel to the walls, such framing and 
elements supporting such framing shall not 
be of less than 1-hour fire-resistance-rated 
construction for a width of 4 feet (1220 
mm) for Groups R and U and 10 feet (3048 
mm) for other occupancies, measured from 
the interior side of the wall. 

4.2. Where roof/ceiling framing elements are 
not parallel to the wall, the entire span of 
such framing and elements supporting such 
framing shall not be of less than 1-hour 
fire-resistance-rated construction. 

4.3. Openings in the roof shall not be located 
within 5 feet (1524 mm) of the 1-hour fire
resistance-rated exterior wall for Groups R 
and U and 10 feet (3048 mm) for other 
occupancies, measured from the interior 
side of the wall. 

4.4. The entire building shall be provided with 
not less than a Class B roof covering. 

5. In Groups R-2 and R-3 where the entire building is 
provided with a Class C roof covering, the exterior 
wall shall be permitted to terminate at the underside 

of the roof sheathing or deck in Type III, IV and V 
construction, provided one or both of the following 
criteria is met: 

5 .1. The roof sheathing or deck is constructed 
of approved noncombustible materials or 
of fire-retardant-treated wood for a dis
tance of 4 feet (1220 mm). 

5.2. The roof is protected with 0.625-inch (16 
mm) Type X gypsum board directly 
beneath the underside of the roof sheathing 
or deck, supported by not less than nominal 
2-inch (51 mm) ledgers attached to the 
sides of the roof framing members for a 
minimum distance of 4 feet (1220 mm). 

6. Where the wall is permitted to have not less than 25 
percent of the exterior wall areas containing unpro
tected openings based on fire separation distance as 
determined in accordance with Section 705.8. 

705.11.1 Parapet construction. Parapets shall have the 
same fire-resistance rating as that required for the sup
porting wall, and on any side adjacent to a roof surface, 
shall have noncombustible faces for the uppermost 18 
inches (457 mm), including counterflashing and coping 
materials. The height of the parapet shall be not less than 
30 inches (762 mm) above the point where the roof surface 
and the wall intersect. Where the roof slopes toward a par
apet at a slope greater than two units vertical in 12 units 
horizontal (16.7-percent slope), the parapet shall extend to 
the same height as any portion of the roof within a fire 
separation distance where protection of wall openings is 
required, but in no case shall the height be less than 30 
inches (762 mm). 

SECTION 706 
FIREWALLS 

706.1 General. Each portion of a building separated by one 
or more fire walls that comply with the provisions of this sec
tion shall be considered a separate building. The extent and 
location of such fire walls shall provide a complete separa
tion. Where a fire wall separates occupancies that are 
required to be separated by a fire barrier wall, the most 
restrictive requirements of each separation shall apply. 

706.1.1 Party walls. Any wall located on a lot line 
between adjacent buildings, which is used or adapted for 
joint service between the two buildings, shall be con
structed as a fire wall in accordance with Section 706. 
Party walls shall be constructed without openings and 
shall create separate buildings. 

Exception: Openings in a party wall separating an 
anchor building and a mall shall be in accordance with 
Section 402.4.2.2.1. 

706.2 Structural stability. Fire walls shall be designed and I 
constructed to allow collapse of the structure on either side 
without collapse of the wall under fire conditions. Fire walls 
designed and constructed in accordance with NFP A 221 shall 
be deemed to comply with this section. 
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706.3 Materials. Fire walls shall be of any approved non
combustible materials. 

Exception: Buildings of Type V construction. 

706.4 Fire-resistance rating. Fire walls shall have a fire
resistance rating of not less than that required by Table 
706.4. 

TABLE 706.4 
FIRE WALL FIRE-RESISTANCE RATINGS 

GROUP FIRE-RESISTANCE RATING (hours) 

A, B, E, H-4, I, R-1, R-2, U 3• 

F-1, H-3b, H-5, M, S-1 3 

H-1, H-2 4b 

F-2, S-2, R-3, R-4 2 

a. In Type II or V construction, walls shall be permitted to have a 2-hour 
fire-resistance rating. 

b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.7 and 415.8. 

706.5 Horizontal continuity. Fire walls shall be continuous 
from exterior wall to exterior wall .and shall extend not less 
than 18 inches (457 mm) beyond the exterior surface of exte
rior walls. 

Exceptions: 

1. Fire walls shall be permitted to terminate at the inte
rior surface of combustible exterior sheathing or sid
ing provided the exterior wall has a fire-resistance 
rating of not less than 1 hour for a horizontal dis
tance of not less than 4 feet (1220 mm) on both sides 
of the fire wall. Openings within such exterior walls 
shall be protected by opening protectives having a 
fire protection rating of not less than 3/ 4 hour. 

2. Fire walls shall be permitted to terminate at the inte
rior surface of noncombustible exterior sheathing, 
exterior siding or other noncombustible exterior fin
ishes provided the sheathing, siding or other exterior 
noncombustible finish extends a horizontal distance 
of not less than 4 feet (1220 mm) on both sides of 
the fire wall. 

3. Fire walls shall be permitted to terminate at the inte
rior surface of noncombustible exterior sheathing 
where the building on each side of the fire wall is 
protected by an automatic sprinkler system installed 
in accordance with Section 903.3.1.1or903.3.1.2. 

706.5.1 Exterior walls. Where the fire wall intersects 
exterior walls, the fire-resistance rating and opening pro
tection of the exterior walls shall comply with one of the 
following: 

1. The exterior walls on both sides of the fire wall shall 
have a 1-hour fire-resistance rating with \-hour 
protection where opening protection is required by 
Section 705.8. The fire-resistance rating of the exte
rior wall shall extend not less than 4 feet (1220 mm) 
on each side of the intersection of the fire wall to 
exterior wall. Exterior wall intersections at fire 
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walls that form an angle equal to or greater than 180 
degrees (3.14 rad) do not need exterior wall protec
tion. 

2. Buildings or spaces on both sides of the intersecting 
fire wall shall assume to have an imaginary lot line 
at the fire wall and extending beyond the exterior of 
the fire wall. The location of the assumed line in 
relation to the exterior walls and the fire wall shall 
be such that the exterior wall and opening protection 
meet the requirements set forth in Sections 705.5 
and 705.8. Such protection is not required for exte
rior walls terminating at fire walls that form an 
angle equal to or greater than 180 degrees (3 .14 rad). 

706.5.2 Horizontal projecting elements. Fire walls shall 
extend to the outer edge of horizontal projecting elements 
such as balconies, roof overhangs, canopies, marquees and 
similar projections that are within 4 feet (1220 mm) of the 
fire wall. 

Exceptions: 

1. Horizontal projecting elements without con
cealed spaces, provided the exterior wall behind 
and below· the projecting element has not less 
than 1-hour fire-resistance-rated construction for 
a distance not less than the depth of the projecting 
element on both sides of the fire wall. Openings 
within such exterior walls shall be protected by 
opening protectives having afire protection rat- . 
ing of not less than 3/ 4hour. 

2. Noncombustible horizontal projecting elements 
with concealed spaces, provided a minimum 1-
hour fire-resistance-rated wall extends through 
the concealed space. The projecting element shall 

·be separated from the building by not less than 1-
hour fire-resistance-rated construction for a dis
tance on each side of the fire wall equal to the 
depth of the projecting element. The wall is not 
required to extend under the projecting element 
where the building exterior wall is not less than 
1-hour fire-resistance rated for a distance on each 
side of the fire wall equal to the depth of the pro
jecting element. Openings within such exterior 
walls shall be protected by opening protectives 
having afire protection rating of not less than 3/ 4 
hour. 

3. For combustible horizontal projecting elements 
with concealed spaces, the fire wall need only 
extend through the concealed space to the outer 
edges of the projecting elements. The exterior 
wall behind and below the projecting element 
shall be of not less than 1-hour fire-resistance
rated construction for a distance not less than the 
depth of the projecting elements on both sides of 
the fire wall. Openings within such exterior walls 
shall be protected by opening protectives having 
a fire-protection rating of not less than 3/ 4 hour. 
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706.6 Vertical continuity. Fire walls shall extend from the 
foundation to a termination point not less than 30 inches (762 
mm) above both adjacent roofs. 

Exceptions: 

1. Stepped buildings in accordance with Section 
706.6.1. 

2. Two-hour fire-resistance-rated walls shall be permit
ted to terminate at the underside of the roof sheath
ing, deck or slab, provided: 

2.1. The lower roof assembly within 4 feet 
· (1220 mm) of the wall has not less than a 

1-hour fire-resistance rating and the entire 
length and span of supporting elements for 
the rated roof assembly has a fire-resis
tance rating of not less than 1 hour. 

2.2. Openings in the roof shall not be located 
within 4 feet (1220 mm) of the fire wall. 

2.3. Each building shall be provided with not 
less than a Class B roof covering. 

3. Walls shall be permitted to terminate at the under
side of noncombustible roof sheathing, deck or slabs 
where both buildings are provided with not less than 
a Class B roof covering. Openings in the roof shall 
not be located within 4 feet (1220 mm) of the fire 
wall. 

4. In buildings of Type ill, IV and V construction, 
walls shall be permitted to terminate at the underside 
of combustible roof sheathing or decks, provided: 

4.1. There are no openings in the roof within 4 
feet (1220 mm) of the fire wall, 

4.2. The roof is covered with a minimum Class 
B roof covering, and 

4.3. The roof sheathing or deck is constructed 
of fire-retardant-treated wood for a dis
tance of 4 feet (1220 mm) on both sides of 
the wall or the roof is protected with 5

/ 8-

inch (15.9 mm) Type X gypsum board 
directly beneath the underside of the roof 
sheathing or deck, supported by not less 
than 2-inch (51 mm) nominal ledgers 
attached to the sides of the roof framing 
members for a distance of not less than 4 
feet (1220 mm) on both sides of the fire 
wall. 

5. In buildings designed in accordance with Section 
510.2,fire walls located above the 3-hour horizontal 
assembly required by Section 510.2, Item 1 shall be 
permitted to extend from the top of this horizontal 
assembly. 

6. Buildings with sloped roofs in accordance with Sec-
tion 706.6.2. 

706.6.1 Stepped buildings. Where afire wall serves as an 
exterior wall for a building and separates buildings having 
different roof levels, such wall shall terminate at a point 
not less than 30 inches (762 mm) above the lower roof 
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level, provided the exterior wall for a height of 15 feet 
( 4572 mm) above the lower roof is not less than 1-hour 
fire-resistance-rated construction from both sides with 
openings protected by fire assemblies having afire protec
tion rating of not less than 3

/ 4 hour. 

Exception: Where thefire wall terminates at the under
side of the roof sheathing, deck or slab of the lower 
roof, provided: 

1. The lower roof assembly within 10 feet (3048 
mm) of the wall has not less than a 1-hour fire
resistance rating and the entire length and span 
of supporting elements for the rated roof assem
bly has afire-resistance rating of not less than 1 
hour. 

2. Openings in the lower roof shall not be located 
within 10 feet (3048 mm) of the fire wall. 

706.6.2 Buildings with sloped roofs. Where a fire wall 
serves as an interior wall for a building, and the roof on 
one side or both sides of the fire wall slopes toward the 
fire wall at a slope greater than two units vertical in 12 
units horizontal (2: 12), the fire wall shall extend to a 
height equal to the height of the roof located 4 feet (1219 
mm) from the fire wall plus 30 inches (762 mm). In no 
case shall the extension of the fire wall be less than 30 
inches (762 mm). 

706.7 Combustible framing in fire walls. Adjacent combus
tible members entering into a concrete or masonry fire wall 
from opposite sides shall not have less than a 4-inch (102 
mm) distance between embedded ends. Where combustible 
members frame into hollow walls or walls of hollow units, 
hollow spaces shall be solidly filled for the full thickness of 
the wall and for a distance not less than 4 inches (102 mm) 
above, below and between the structural members, with non
combustible materials approved for fireblocking. 

706.8 Openings. Each opening through a fire wall shall be 
protected in accordance with Section 716.5 and shall not 
exceed 156 square feet (15 m2

). The aggregate width of open
ings at any floor level shall not exceed 25 percent of the 
length of the wall. 

Exceptions: 

1. Openings are not permitted in party walls con
structed in accordance with Section 706.1.1. 

2. Openings shall not be limited to 156 square feet (15 
m2

) where both buildings are equipped throughout 
with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1. 

706.9 Penetrations. Penetrations of fire walls shall comply 
with Section 714. 

706.10 Joints. Joints made in or between fire walls shall 
comply with Section 715. 

706.11 Ducts and air transfer openings. Ducts and air 
transfer openings shall not penetrate fire walls. 

Exception: Penetrations by ducts and air transfer openings 
of fire walls that are not on a lot line shall be allowed pro
vided the penetrations comply with Section 717. The size 
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and aggregate width of all openings shall not exceed the 
limitations of Section 706.8. 

SECTION 707 
FIRE BARRIERS 

707.1 General. Fire barriers installed as required elsewhere 
in this code or the International Fire Code shall comply with 
this section. 

707 .2 Materials. Fire barriers shall be of materials permitted 
by the building type of construction. 

707.3 Fire-resistance rating. The fire-resistance rating of 
fire barriers shall comply with this section. 

707.3.1 Shaft enclosures. The fire-resistance rating of the 
fire barrier separating building areas from a shaft shall 
comply with Section 713.4. 

707.3.2 Interior exit stairway and ramp construction. 
The fire-resistance rating of the fire barrier separating 
building areas from an interior exit stairway or ramp shall 
comply with Section 1023.1. 

707.3.3 Enclosures for exit access stairways. The fire
resistance rating of the fire barrier separating building 
areas from an exit access stairway or ramp shall comply 
with Section 713..4. 

707.3.4 Exit passageway. The fire-resistance rating of 
the fire barrier separating building areas from an exit pas
sageway shall comply with Section 1024.3. 

707.3.5 Horizontal exit. The fire-resistance rating of the 
separation between building areas connected by a horizon
tal exit shall comply with Section 1026.1. 

707.3.6 Atriums. The fire-resistance rating of the fire 
barrier separating atriums shall comply with Section 
404.6. 

707.3.7 Incidental uses. The fire barrier separating inci
dental uses from other spaces in the building shall have a 
fire-resistance rating of not less than that indicated in 
Table 509. 

707.3.8 Control areas. Fire barriers separating control 
areas shall have a fire-resistance rating of not less than 
that required in Section 414.2.4. 

707.3.9 Separated occupancies. Where the provisions of 
Section 508.4 are applicable, the fire barrier separating 
mixed occupancies shall have a fire-resistance rating of 
not less than that indicated in Table 508.4 based on the 
occupancies being separated. 

707.3.10 Fire areas. The fire barriers or horiwntal 
assemblies, or both, separating a single occupancy into 
different fire areas shall have a fire-resistance rating of 
not less than that indicated in Table 707.3.10. Thefire bar
riers or horiwntal assemblies, or both, separating fire 
areas of mixed occupancies shall have a fire-resistance 
rating of not less than the highest value indicated in Table 
707.3.10 for the occupancies under consideration. 
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TABLE 707.3.10 
FIRE-RESISTANCE RATING REQUIREMENTS FOR 

FIRE BARRIER ASSEMBLIES OR HORIZONTAL 
ASSEMBLIES BETWEEN FIRE AREAS 

OCCUPANCY GROUP FIRE-RESISTANCE RATING (hours) 

H-1, H-2 4 

F-1, H-3, S-1 3 

A, B, E, F-2, H-4, H-5, 
2 

I,M,R, S-2 

u 1 

707.4 Exterior walls. Where exterior walls serve as a part of 
a required fire-resistance-rated shaft or stairway or ramp 
enclosure, or separation, such walls shall comply with the 
requirements of Section 705 for exterior walls and the fire
resistance-rated enclosure or separation requirements shall 
not apply. 

Exception: Exterior walls required to be fire-resistance 
rated in accordance with Section 1021 for exterior egress 
balconies, Section 1023.7 for interior exit stairways and 
ramps and Section 1027.6 for exterior exit stairways and 
ramp. 

707.5 Continuity. Fire barriers shall extend from the top of 
the foundation or floor/ceiling assembly below to the under
side of the floor or roof sheathing, slab or deck above and 
shall be securely attached thereto. Suchfire barriers shall be 
continuous through concealed space, such as the space above 
a suspended ceiling. Joints and voids at intersections shall 
comply with Sections 707.8 and 707.9 

Exceptions: 

1. Shaft enclosures shall be permitted to terminate at a 
top enclosure complying with Section 713.12. 

2. Interior exit stairway and ramp enclosures required 
by Section 1023 and exit access stairway and ramp 
enclosures required by Section 1019 shall be permit
ted to terminate at a top enclosure complying with 
Section 713.12. 

707.5.1 Supporting construction. The supporting con
struction for afire barrier shall be protected to afford the 
required fire-resistance rating of the fire barrier sup
ported. Hollow vertical spaces within a fire barrier shall 
be fireblocked in accordance with Section 718.2 at every 
floor level. 

Exceptions: 

1. The maximum required fire-resistance rating for 
assemblies supporting fire barriers separating 
tank storage as provided for in Section 415.9.1.2 
shall be 2 hours, but not less than required by 
Table 601 for the building construction type. 

2. Supporting construction for 1-hour fire barriers 
required by Table 509 in buildings of Type IIB, 
IIIB and VB construction is not required to be 
fire-resistance rated unless required by other sec
tions of this code. 
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707.6 Openings. Openings in afire barrier shall be protected 
in accordance with Section 716. Openings shall be limited to 
a maximum aggregate width of 25 percent of the length of the 
wall, and the maximum area of any single opening shall not 

I 
exceed 156 square feet (15 m2

). Openings in enclosures for 
exit access stairways and ramps, interior exit stairways and 
ramps and exit passageways shall also comply with Sections 
1019, 1023.4 and 1024.5, respectively. 

I 

I 

Exceptions: 

1. Openings shall not be limited to 156 square feet (15 
m2

) where adjoining floor areas are equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

2. Openings shall not be limited to 156 square feet (15 
m.2) or an aggregate width of 25 percent of the length 
of the wall where the opening protective is a fire 
door serving enclosures for exit access stairways 
and ramps, and interior exit stairways and ramps. 

3. Openings shall not be limited to 156 square feet (15 
m2

) or an aggregate width of 25 percent of the length 
of the wall where the opening protective has been 
tested in accordance with ASTM E 119 or UL 263 
and has a minimum fire-resistance rating not less 
than the fire-resistance rating of the wall. 

4. Fire window assemblies permitted in atrium separa
tion walls shall not be limited to a maximum aggre
gate width of 25 percent of the length of the wall. 

5. Openings shall not be limited to 156 square feet (15 
m2

) or an aggregate width of 25 percent of the length 
of the wall where the opening protective is a fire 
door assembly in afire barrier separating an enclo
sure for exit access stairways and ramps, and interior 
exit stairways and ramps from an exit passageway in 
accordance with Section 1023.3.1. 

707.7 Penetrations. Penetrations of fire barriers shall com
ply with Section 714. 

707.7.1 Prohibited penetrations. Penetrations into enclo
sures for exit access stairways and ramps, interior exit 
stairways and ramps, and exit passageways shall be 
allowed only where permitted by Sections 1019, 1023.5 
and 1024.6, respectively. 

707.8 Joints. Joints made in or between fire barriers, and 
joints made at the intersection of fire barriers with underside 
of a :fire-resistance-rated floor or roof sheathing, slab or deck 
above, and the exterior vertical wall intersection shall comply 
with Section 715. 

1
707.9 Voids at intersections. The voids created at the inter
section of a fire barrier and a non:fire-resistance-rated roof 
assembly or a nonfire-resistance-rated exterior wall assembly 
shall be filled. An approved material or system shall be used 
to fill the void, and shall be securely installed in or on the 
intersection for its entire length so as not to dislodge, loosen 
or otherwise impair its ability to accommodate expected 
building movements and to retard the passage of fire and hot 
gases. 
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707.10 Ducts and air transfer openings. Penetrations in a 
fire barrier by ducts and air transfer openings shall comply 
with Section 717. 

SECTION 708 
FIRE PARTITIONS 

708.l General. The following wall assemblies shall comply 
with this section. 

1. Separation walls as required by Section 420.2 for 
Groups I-1, R-1, R-2 and R-3. 

2. Walls separating tenant spaces in covered and open 
mall buildings as required by Section 402.4.2.1. 

3. Corridor walls as required by Section 1020.1. 

4. Elevator lobby separation as required by Section 
3006.2. 

5. Egress balconies as required by Section 1019.2 

708.2 Materials. The walls shall be of materials permitted by 
the building type of construction. 

708.3 Fire-resistance rating. Fire partitions shall have afire
resistance rating of not less than 1 hour. 

Exceptions: 

1. Corridor walls permitted to have a 1
/ 2-hour fire

resistance rating by Table 1020.1. 

2. Dwelling unit and sleeping unit separations in build
ings of Type IIB, IIIB and VB construction shall 
have fire-resistance ratings of not less than 1

/ 2 hour 
in buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 

·708.4 Continuity. Fire partitions shall extend from the top of 
the foundation or floor/ceiling assembly below to the under
side of the floor or roof sheathing, slab or deck above or to 
the fire-resistance-rated floor/ceiling or roof/ceiling assembly . 
above, and shall be securely attached thereto. In combustible 
construction where the fire partitions are not required to be 
continuous to the sheathing, deck or slab, the space between 
the ceiling and the sheathing, deck or slab above shall be fire
blocked or draftstopped in accordance with Sections 718.2 
and 718.3 at the partition line. The supporting construction 
shall be protected to afford the required fire-resistance rating 
of the wall supported, except for walls separating tenant 
spaces in covered and open mall buildings, walls separating 
dwelling units, walls separating sleeping units and corridor 
walls, in buildings of Type IIB, IIIB and VB construction. 

Exceptions: 

1. The wall need not be extended into the crawl space 
below where the floor above the crawl space has a 
minimum 1-hour fire-resistance rating. 

2. Where the room-side fire-resistance-rated mem
brane of the corridor is carried through to the under
side of the floor or roof sheathing, deck or slab of a 
fire-resistance-rated floor or roof above, the ceiling 
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of the corridor shall be permitted to be protected by 
the use of ceiling materials as required for a 1-hour 
fire-resistance-rated floor or roof system. 

3. Where the corridor ceiling is constructed as 
required for the corridor walls, the walls shall be 
permitted to terminate at the upper membrane of 
such ceiling assembly. 

4. The fire partitions separating tenant spaces in a cov~ 
ered or open mall building, complying with Section 
402.4.2.1, are not required to extend beyond the 
underside of a ceiling that is not part of a fire-resis
tance-rated assembly. A wall is not required in attic 
or ceiling spaces above tenant separation walls. 

5. Attic fireblocking or draftstopping is not required at 
the partition line in Group R-2 buildings that do not 
exceed four stories above grade plane, provided the 
attic space is subdivided by draftstopping into areas 
not exceeding 3,000 square feet (279 m2

) or above 
every two dwelling units, whichever is smaller. 

6. Fireblocking or draftstopping is not required at the 
partition line in buildings equipped with an auto
matic sprinkler system installed throughout in accor
dance with Section 903.3.1.1 or 903.3.1.2, provided 
that automatic sprinklers are installed in combusti
ble floor/ceiling and roof/ceiling spaces. 

708.5 Exterior walls. Where exterior walls serve as a part of 
a required fire-resistance-rated separation, such walls shall 
comply with the requirements of Section 705 for exterior 
walls, and the fire-resistance-rated separation requirements 
shall not apply. 

Exception: Exterior walls required to be fire-resistance 
rated in accordance with Section 1021.2 for exterior egress 
balconies, Section 1023.7 for interior exit stairways and 
ramps and Section 1027.6 for exterior exit stairways and 
ramps. 

708.6 Openings. Openings in a fire partition shall be pro
tected in accordance with Section 716. 

708.7 Penetrations. Penetrations of fire partitions shall com
ply with Section 714. 

708.8 Joints. Joints made in or between fire partitions shall 
comply with Section 715. 

708.9 Ducts and air transfer openings. Penetrations in afire 
partition by ducts and air transfer openings shall comply with 
Section 717. 

SECTION709 
SMOKE BARRIERS 

I 709.1 General. Vertical and horizontal smoke barriers shall 
comply with this section. 

709.2 Materials. Smoke barriers shall be of materials permit
ted by the building type of construction. 
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709.3 Fire-resistance rating. A 1-hour fire-resistance rating 
is required for smoke barriers. 

Exception: Smoke barriers constructed of minimum 0.10-
inch-thick (2.5 mm) steel in Group I-3 buildings. 

709.4 Continuity. Smoke barriers shall form an effective 
membrane continuous from the top of the foundation or floor/ I 
ceiling assembly below to the underside of the floor or roof 
sheathing, deck or slab above, including continuity through 
concealed spaces, such as those found above suspended ceil
ings, and interstitial structural and mechanical spaces. The 
supporting construction shall be protected to afford the 
required fire-resistance rating of the wall or floor supported 
in buildings of other than Type IlB, IIlB or VB construction. 
Smoke barrier walls used to separate smoke compartments 
shall comply with Section 709.4.1. Smoke-barrier walls used 
to enclose areas of refuge in accordance with Section 
1009.6.4 or to enclose elevator lobbies in accordance with 
Section 405.4.3, 3007.6.2, or 3008.6.2 shall comply with Sec
tion 709.4.2. 

Exception: Smoke-barrier walls are not required in inter
stitial spaces where such spaces are designed and con
structed with ceilings or exterior walls that provide 
resistance to the passage of fire and smoke equivalent to 
that provided by the smoke-barrier walls. 

709.4.1 Smoke-barrier walls separating smoke com
partments. Smoke-barrier walls used to separate smoke 
compartments shall form an effective membrane continu
ous from outside wall to outside wall. 

709.4.2 Smoke-barrier walls enclosing areas of refuge 
or elevator lobbies. Smoke-barrier walls used to enclose 
areas of refuge in accordance with Section 1009.6.4, or to 
enclose elevator lobbies in accordance with Section 
405.4.3, 3007.6.2, or 3008.6.2, shall form an effective 
membrane enclosure that terminates at a fire barrier wall 
having a level of fire protection rating not less than 1 
hour, another smoke barrier wall or an outside wall. A 
smoke and draft control door assembly as specified in Sec
tion 716.5.3.l shall not be required at each elevator hoist
way door opening or at each exit doorway between an area 
of refuge and the exit enclosure. 

709.5 Openings. Openings in a smoke barrier shall be pro
tected in accordance with Section 716. 

Exceptions: 

1. In Group I-1 Condition 2, Group I-2 and ambulatory 
care facilities, where a pair of opposite-swinging 
doors are installed across a corridor in accordance 
with Section 709.5.1, the doors shall not be required 
to be protected in accordance with Section 716. The 
doors shall be close fitting within operational toler
ances, and shall not have a center mullion or under
cuts in excess of 3

/ 4 inch (19.1 mm), louvers or 
grilles. The doors shall have head and jamb stops, 
and astragals or rabbets at meeting edges. Where 
permitted by the door manufacturer's listing, posi
tive-latching devices are not required. 
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2. In Group I-1Condition2, Group I-2 and ambulatory 
care facilities, horizontal sliding doors installed in 
accordance with Section 1010.1.4.3 and protected in 
accordance with Section 716. 

709.5.1 Group I-2 and ambulatory care facilities. In 
Group I-2 and ambulatory care facilities, where doors are 
installed across a corridor, the doors shall be automatic
closing by smoke detection in accordance with Section 
716.5.9.3 and shall have a vision panel with fire-protec
tion-rated glazing materials in fire-protection-rated 
frames, the area of which shall not exceed that tested. 

709.6 Penetrations. Penetrations of smoke barriers shall 
comply with Section 714. 

709.7 Joints. Joints made in or between smoke barriers shall 
comply with Section 715. 

709.8 Ducts and air transfer openings. Penetrations in a 
smoke barrier by ducts and air transfer openings shall comply 
with Section 717. 

SECTION 710 
SMOKE PARTITIONS 

710.1 General. Smoke partitions installed as required else
where in the code shall comply with this section. 

710.2 Materials. The walls shall be of materials permitted by 
the building type of construction. 

710.3 Fire-resistance .rating. Unless required elsewhere in 
the code, smoke partitions are not required to have a fire
resistance rating. 

710.4 Continuity. Smoke partitions shall extend from the top 
of the foundation or floor below to the underside of the floor 
or roof sheathing, deck or slab above or to the underside of 
the ceiling above where the ceiling membrane is constructed 
to limit the transfer of smoke. 

710.5 Openings. Openings in smoke partitions shall comply 
with Sections 710.5.1 and 710.5.2. 

710.5.1 Windows. Windows in smoke partitions shall be 
sealed to resist the free passage of smoke or be automatic
closing upon detection of smoke. 

710.5.2 Doors. Doors in smoke partitions shall comply 
with Sections 710.5.2.1through710.5.2.3. 
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710.5.2.1 Louvers. Doors in smoke partitions shall not 
include louvers. 

710.5.2.2 Smoke and draft control doors. Where 
required elsewhere in the code, doors in smoke parti
tions shall meet the requirements for a smoke and draft 
control door assembly tested in accordance with UL 
1784. The air leakage rate of the door assembly shall 
not exceed 3.0 cubic feet per minute per square foot 
[0.015424 m3/(s • m2

)] of door opening at 0.10 inch 
(24.9 Pa) of water for both the ambient temperature test 
and the elevated temperature exposure test. Installation 
of smoke doors shall be in accordance with NFP A 105. 

710.5.2.2.1 Smoke and draft control door label
ing. Smoke and draft control doors complying only 

with UL 1784 shall be permitted to show the letter I 
"S" on the manufacturer's labeling. 

710.5.2.3 Self- or automatic-closing doors. Where 
required elsewhere in the code, doors in smoke parti
tions shall be self- or automatic-closing by smoke 
detection in accordance with Section 716.5.9.3. 

710.6 Penetrations. The space around penetrating items shall 
be filled with an approved material to limit the free passage 
of smoke. 

710.7 Joints. Joints shall be filled with an approved material 
to limit the free passage of smoke. 

710.8 Ducts and air transfer openings. The space around a 
duct penetrating a smoke partition shall be filled with an 
approved material to limit the free passage of smoke. Air 
transfer openings in smoke partitions shall be provided with a 
smoke damper complying with Section 717.3.2.2. 

Exception: Where the installation of a smoke damper will 
interfere with the operation of a required smoke control 
system in accordance with Section 909, approved alterna
tive protection shall be utilized. 

SECTION 711 
HORIZONTAL ASSEMBLIES 

711.1 General. Horizantal assemblies shall comply with 
Section 711.2. Nonfire-resistance-rated floor and roof assem
blies shall comply with Section 711.3. 

711.2 Horizontal assemblies. Horizantal assemblies shall 
comply with Sections 711.2.1through711.2.6. 

711.2.1 Materials. Assemblies shall be of materials per
mitted by the building type of construction. 

711.2.2 Continuity. Assemblies shall be continuous with
out vertical openings, except as permitted by this section 
and Section 712. 

711.2.3 Supporting construction. The supporting con
struction shall be protected to afford the required fire
resistance rating of the horizontal assembly supported. 

Exception: In buildings of Type IIB, IIIB or VB con
struction, the construction supporting the horizantal 
assembly is not required to be fire-resistance rated at 
the following: · 

1. Horizantal assemblies at the separations of inci
dental uses as specified by Table 509 provided 
the required fire-resistance rating does not 
exceed 1 hour. 

2. Horizantal assemblies at the separations of dwell
ing units and sleeping units as required by Sec
tion 420.3. 

3. Horizantal assemblies at smoke barriers con-
structed in accordance with Section 709. 

711.2.4 Fire-resistance rating. The fire-resistance rating 
of horizantal assemblies shall comply with Sections 
711.2.4.1 through 711.2.4.6 but shall be not less than that 
required by the building type of construction. 
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711.2.4.1 Separating mixed occupancies. Where the 
horizontal assembly separates mixed occupancies, the 
assembly shall have a fire-resistance rating of not less 
than that required by Section 508.4 based on the occu
pancies being separated. 

711.2.4.2 Separating fire areas. Where the horizantal 
assembly separates a single occupancy into different 
fire areas, the assembly shall have afire-resistance rat
ing of not less than that required by Section 707.3.10. 

711.2.4.3 Dwelling units and sleeping units. Horizan
tal' assemblies serving as dwelling or sleeping unit sep
arations in accordance with Section 420.3 shall be not 
less than 1-hour fire-resistance-rated construction. 

Exception: Horizantal assemblies separating dwell
ing units and sleeping units shall be not less than 1

/ 2-

hour fire-resistance-rated construction in a building 
of Type IIB, IIIB and VB construction, where the 
building is equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 

711.2.4.4 Separating smoke compartments. Where 
the horizantal assembly is required to be a smoke bar
rier, the assembly shall comply with Section 709. 

711.2.4.5 Separating incidental uses. Where the hori~ 
zantal assembly separates incidental uses from the 
remainder of the building, the assembly shall have a 
fire-resistance rating of not less than that required by 
Section 509. 

711.2.4.6 Other separations. Where a horizontal 
assembly is required by other sections of this code, the 
assembly shall have afire-resistance rating of not less 
than that required by that section. 

711.2.5 Ceiling panels. Where the weight of lay-in ceiling 
panels, used as part of fire-resistance-rated floor/ceiling or 
roof/ceiling assemblies, is not adequate to resist an upward 
force of 1 pound per square foot ( 48 Pa), wire or other 
approved devices shall be installed above the panels to 
prevent vertical displacement under such upward force. 

711.2.6 Unusable space. In 1-hour fire-resistance-rated 
floor/ceiling assemblies, the ceiling membrane is not 
required to be installed over unusable crawl spaces. In 1-
hour fire-resistance-rated roof assemblies, the floor mem
brane is not required to be installed where unusable attic 
space occurs above. 

711.3 Nonfire-resistance-rated floor and roof assemblies. 
Nonfire-resistance-rated floor, floor/ceiling, roof and roof/ 
ceiling assemblies shall comply with Sections 711.3.1 and 
711.3.2. 

711.3.1 Materials. Assemblies shall be of materials per
mitted by the building type of construction. 

711.3.2 Continuity. Assemblies shall be continuous with
out vertical openings, except as permitted by Section 712. 
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SECTION 712 
VERTICAL OPENINGS 

712.1 General. Each vertical opening shall comply in accor- I 
dance with one of the protection methods in Sections 712.1.1 
through 712.1.16. 

712.1.1 Shaft enclosures. Vertical openings contained 
entirely within a shaft enclosure complying with Section 
713 shall be permitted. 

712.1.2 Individual dwelling unit. Unconcealed vertical 
openings totally within an individual residential dwelling 
unit and connecting four stories or less shall be permitted. 

712.1.3 Escalator openings. Where a building is I 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, vertical openings for 
escalators shall be permitted where protected in accor
dance with Section 712.1.3.1or712.1.3.2. 

712.1.3.1 Opening size. Protection by a draft curtain 
and closely spaced sprinklers in accordance with NFP A 
13 shall be permitted where the area of the vertical 
opening between stories does not exceed twice the hor
izontal projected area of the escalator. In other than 
Groups B and M, this application is limited to openings 
that do not connect more than four stories. 

712.1.3.2 Automatic shutters. Protection of the verti-1 
cal opening by approved shutters at every penetrated 
floor shall be permitted in accordance with this section. 
The shutters shall be of noncombustible construction 
and have a fire-resistance rating of not less than 1.5 
hours. The shutter shall be so constructed as to close 
immediately upon the actuation of a smoke detector 
installed in accordance with Section 907.3.1 and shall 
completely shut off the well opening. Escalators shall 
cease operation when the shutter begins to close. The 
shutter shall operate at a speed of not more than 30 feet 
per minute (152.4 mrn/s) and shall be equipped with a 
sensitive leading edge to arrest its progress where in 
contact with any obstacle, and to continue its progress 
on release there from. 

712.1.4 Penetrations. Penetrations, concealed and uncon
cealed, shall be permitted where protected in accordance 
with Section 714. 

712.1.5 Joints. Joints shall be permitted where complying 
with Section 712.1.5.1or712.1.5.2, as applicable. 

712.1.5.l Joints in or between horizontal assemblies. 
Joints made in or between horizantal assemblies shall 
comply with Section 715. The void created at the inter
section of a floor/ceiling assembly and an exterior cur
tain wall assembly shall be permitted where protected I 
in accordance with Section 715.4. 

712.1.5.2 Joints in or between nonfire-resistance
rated floor assemblies. Joints in or between floor 
assemblies without a required fire-resistance rating 
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shall be permitted where they comply with one of the 
following: 

1. The joint shall be concealed within the cavity of a 
wall. 

2. The joint shall be located above a ceiling. 

3. The joint shall be sealed, treated or covered with 
an approved material or system to resist the free 
passage of flame and the products of combustion. 

Exception: Joints meeting one of the exceptions 
listed in Section 715 .1. 

712.1.6 Ducts and air transfer openings. Penetrations by 
ducts and air transfer openings shall be protected in accor
dance with Section 717. Grease ducts shall be protected in 
accordance with the International Mechanical Code. 

712.1.7 Atriums. In other than Group H occupancies, atri
ums complying with Section 404 shall be permitted. 

712.1.8 Masonry chimney. Approved vertical openings 
for masonry chimneys shall be permitted where the annu
lar space is fireblocked at each floor level in accordance 
with Section 718.2.5. 

712.1.9 Two-story openings. In other than Groups I-2 and 
I-3, a vertical opening that is not used as one of the appli
cations listed in this section shall be permitted if the open
ing complies with all of the items below: 

1. Does not connect more than two stories. 

2. Does not penetrate a horizontal assembly that sepa
rates fire areas or smoke barriers that separate 
smoke compartments. 

3. Is not concealed within the construction of a wall or 
a floor/ceiling assembly. 

4. Is not open to a corridor in Group I and R occupan
cies. 

5. Is not open to a corridor on nonsprinklered floors. 

6. Is separated from floor openings and air transfer 
openings serving other floors by construction cone 
forming to required shaft enclosures. 

712.1.10 Parking garages. Vertical openings in parking 
garages for automobile ramps, elevators and duct systems 
shall comply with Section 712.1.10.l, 712.1.10.2 or 
712.1.10.3, as applicable. 
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712.1.10.1 Automobile ramps. Vertical openings for 
automobile ramps in open and enclosed parking 
garages shall be permitted where constructed in accor
dance with Sections 406.5 and 406.6, respectively. 

712.1.10.2 Elevators. Vertical openings for elevator 
hoistways in open or enclosed parking garages that 
serve only the parking garage, and complying with Sec
tions 406.5 and 406.6, respectively, shall be permitted. 

712.1.10.3 Duct systems. Vertical openings for 
mechanical exhaust or supply duct systems in open or 
enclosed parking garages complying with Sections 
406.5 and 406.6, respectively, shall be permitted to be 

unenclosed where such duct system is contained within 
and serves only the parking garage. 

712.1.11 Mezzanine. Vertical openings between a mezza
nine complying with Section 505 and the floor below shall 
be permitted. 

.. 
712.1.12 Exit access stairways and ramps. Vertical 
openings containing exit access stairways or ramps in 
accordance with Section 1019 shall be permitted. 

712.1.13 Openings. Vertical openings for floor fire doors 
and access doors shall be permitted where protected by 
Section 712.1.13.1or712.1.13.2. 

712.1.13.1 Horizontal fire door assemblies. Horizon
tal.fire door assemblies used to protect openings in fire
resistance-rated horizantal assemblies shall be tested in 
accordance with NFP A 288, and shall achieve a fire
resistance rating not less than the assembly being pene
trated. Horizontal.fire door assemblies shall be labeled 
by an approved agency. The label shall be permanently 
affixed and shall specify the manufacturer, the test stan
dard and the.fire-resistance rating. 

712.1.13.2 Access doors. Access doors shall be permit
ted in ceilings of fire-resistance-rated floor/ceiling and 
roof/ceiling assemblies, provided such doors are tested 
in accordance with ASTM E 119 or UL 263 as horizon
tal assemblies and labeled by an approved agency for 
such purpose. 

712.1.14 Group 1-3. In Group I-3 occupancies, vertical 
openings shall be permitted in accordance with Section 
408.5. 

712.1.15 Skylights. Skylights and other penetrations 
through a fire-resistance-rated roof deck or slab are per
mitted to be unprotected, provided that the structural 
integrity of the fire-resistance-rated roof assembly is 
maintained. Unprotected skylights shall not be permitted 
in roof assemblies required to be fire-resistance rated in 
accordance with Section 705.8.6. The supporting con
struction shall be protected to afford the required fire
resistance rating of the horizantal assembly supported. 

712.1.16 Openings otherwise permitted. Vertical open
ings shall be permitted where allowed by other sections of 
this code. 

SECTION713 
SHAFT ENCLOSURES 

713.1 General. The provisions of this section shall apply to 
shafts required to protect openings and penetrations through 
floor/ceiling and roof/ceiling assemblies. Interior exit stair-1 
ways and ramps shall be enclosed in accordance with Section 
1023. 

713.2 Construction. Shaft enclosures shall be constructed as 
fire barriers in accordance with Section 707 or horizontal 
assemblies in accordance with Section 711, or both. 

713.3 Materials. The shaft enclosure shall be of materials 
permitted by the building type of construction. 
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713.4 Fire-resistance rating. Shaft enclosures shall have a . 
fire-resistance rating of not less than 2 hours where connect
ing four stories or more, and not less than 1 hour where c~n
necting less than four stories. The number of stones 
connected by the shaft enclosure shall include any basements 
but not any mezzanines. Shaft enclosures shall have a fire
resistance rating not less than the floor assembly penetrated, 
but need not exceed 2 hours. Shaft enclosures shall meet the 
requirements of Section 703.2.1. 

713.5 Continuity. Shaft enclosures shall be constructed as 
fire barriers in accordance with Sectio~ 707 o~ horizantal 
assemblies constructed in accordance with Section 711, or 
both and shall have continuity in accordance with Section 
707.S for fire barriers or Section 711.2.2 for horizantal 
assemblies, as applicable. 

713.6 Exterior walls. Where exterior walls serve as a part of 
a required shaft enclosure, such walls shall comply with _the 
requirements of Section 705 for exterior walls and the fire
resistance-rated enclosure requirements shall not apply. 

Exception: Exterior walls required to be fire-~esistance 
rated in accordance with Section 1021.2 for extenor egress 
balconies, Section 1023.7 for interior exit stairways and 
ramps and Section 1027.6 for exterior exit stairways and 
ramps. 

713. 7 Openings. Openings in a shaft enclosure ~hall be pro
tected in accordance with Section 716 as required for fire 
barriers. Doors shall be self- or automatic-closing by smoke 
detection in accordance with Section 716.5.9.3. 

713.7.1 Prohibited openings. Openings other than those 
necessary for the purpose of the shaft shall not be permit
ted in shaft enclosures. 

713.8 Penetrations. Penetrations in a shaft enclosure shall be 
protected in accordance with Section 714 as required for fire 
barriers. Structural elements, such as beams or joists, where 
protected in accordance with Section 714 shall be permitted 
to penetrate a shaft enclosure. 

713.8.1 Prohibited penetrations. Penetrations other than 
those necessary for the purpose of the shaft shall not be 
permitted in shaft enclosures. 

713.9 Joints. Joints in a shaft enclosure shall comply with 
Section 715. 

713.10 Duct and air transfer openings. Penetrations of a 
shaft enclosure by ducts and air transfer openings shall com
ply with Section 717. 

713.11 Enclosure at the bottom. Shafts that do not extend to 
the bottom of the building or structure shall comply with one 
of the following: 

1. They shall be enclosed at the lowest level with con
struction of the same fire-resistance rating as the low
est floor through which the shaft passes, but not less 
than the rating required for the shaft enclosure. 

2. They shall terminate in a room having a use related to 
the purpose of the shaft. The room shall be separated 
from the remainder of the building by fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, 
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or both. The fire-resistance rating and opening protec
tives shall be not less than the protection required for 
the shaft enclosure. 

3. They shall be protected by approved fire dampers 
installed in accordance with their listing at the lowest 
floor level within the shaft enclosure. 

Exceptions: 

1. The fire-resistance-rated room separation is not 
required, provided there are no openings in or pene
trations of the shaft enclosure to the interior of the 
building except at the bottom. The bottom of the 
shaft shall be closed off around the penetrating items 
with materials permitted by Section 718.3.l for 
draftstopping, or the room shall be provided with an 
approved automatic sprinkler system. 

2. A shaft enclosure containing a waste or linen chute I 
shall not be used for any other purpose and shall dis
charge in a room protected in accordance with Sec
tion 713.13.4. 

3. The fire-resistance-rated room separation and the 
protection at the bottom of the shaft are not required 
provided there are no combustibles in the shaft and 
there are no openings or other penetrations through 
the shaft enclosure to the interior of the building. 

713.12 Enclosure at top. A shaft enclosure that does not 
extend to the underside of the roof sheathing, deck or slab of 
the building shall be enclosed at the top with construction of 
the same fire-resistance rating as the topmost floor pene
trated by the shaft, but not less than the fire-resistance rating 
required for the shaft enclosure. 

713.13 Waste and linen chutes and incinerator rooms. 
Waste and linen chutes shall comply with the provisions of 
NFPA 82, Chapter 5 and shall meet the requirements of Sec
tions 713.13.1through713.13.6. Incinerator rooms shall meet 
the provisions of Sections 713.13.4 through 713.13.5. 

Exception: Chutes serving and contained within a single 
dwelling unit. 

713.13.l Waste and linen. A shaft enclosure containing a 
recycling, or waste or linen chute shall not be used for a~y 
other purpose and shall be enclosed in accordance with 
Section 713.4. Openings into the shaft, from access rooms 
and discharge rooms, shall be protected in accordance 
with this section and Section 716. Openings into chutes 
shall not be located in corridors. Doors into chutes shall 
be self-closing. Discharge doors shall be self- or auto
matic-closing upon the actuation of a smoke detector ~ 
accordance with Section 716.5.9.3, except that heat-acti
vated closing devices shall be permitted between the shaft 
and the discharge room. 

713.13.2 Materials. A shaft enclosure containing a waste, 
recycling, or linen chute shall be constructed of materials 
as permitted by the building type of construction. 

713.13.3 Chute access rooms. Access openings for waste 
or linen chutes shall be located in rooms or compartments 
enclosed by not less than 1-hour fire barriers construct~d 
in accordance with Section 707 or horizontal assemblies 
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constructed in accordance with Section 711, or both. 
Openings into the access rooms shall be protected by 
opening protectives having afire protection rating of not 
less than 3/ 4 hour. Doors shall be self- or automatic-closing 
upon the detection of smoke in accordance with Section 
716.5.9.3. 

713.13.4 Chute discharge room. Waste or linen chutes 
shall discharge into an enclosed room separated by fire 
barriers with a fire-resistance rating not less than the 
required fire rating of the shaft enclosure and constructed 
in accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 
Openings into the discharge room from the remainder of 
the building shall be protected by opening protectives hav
ing afire protection rating equal to the protection required 
for the shaft enclosure. Doors shall be self- or automatic
closing upon the detection of smoke in accordance with 
Section 716.5.9.3. Waste chutes shall not terminate in an 
incinerator room. Waste and linen rooms that are not pro
vided with chutes need only comply with Table 509. 

713.13.5 Incinerator room. Incinerator rooms shall com
ply with Table 509. 

713.13.6 Automatic sprinkler system. An approved 
automatic sprinkler system shall be installed in accordance 
with Section 903.2.11.2. 

713.14 Elevator, dumbwaiter and other hoistways. Eleva
tor, dumbwaiter and other hoistway enclosures shall be con
structed in accordance with Section 713 and Chapter 30. 

SECTION 714 
PENETRATIONS 

714.1 Scope. The provisions of this section shall govern the 
materials and methods of construction used to protect 
through penetrations and membrane penetrations of horizon
tal assemblies and fire-resistance-rated wall assemblies. 

714.1.1 Ducts and air transfer openings. Penetrations of 
fire-resistance-rated walls by ducts that are not protected 
with dampers shall comply with Sections 714.2 through 
714.3.3. Penetrations of horizantal assemblies not pro
tected with a shaft as permitted by Section 717.6, and not 
required to be protected with fire dampers by other sec
tions of this code, shall comply with Sections 714.4 
through 714.5.2. Ducts and air transfer openings that are 
protected with dampers shall comply with Section 717. 

714.2 Installation details. Where sleeves are used, they shall 
be securely fastened to the assembly penetrated. The space 
between the item contained in the sleeve and the sleeve itself 
and any space between the sleeve and the assembly pene
trated shall be protected in accordance with this section. Insu
lation and coverings on or in the penetrating item shall not 
penetrate the assembly unless the specific material used has 
been tested as part of the assembly in accordance with this 
section. 

714.3 Fire-resistance-rated walls. Penetrations into or 
throughfire walls, fire barriers, smoke barrier walls andfire 
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partitions shall comply with Sections 714.3.1 through 
714.3.3. Penetrations in smoke barrier walls shall also com
ply with Section 714.4.4. 

714.3.1 Through penetrations. Through penetrations of 
fire-resistance-rated walls shall comply with Section 
714.3.1.1or714.3.1.2. 

Exception: Where the penetrating items are steel, fer
rous or copper pipes, tubes or conduits, the annular 
space between the penetrating item and the fire-resis
tance-rated wall is permitted to be protected by either 
of the following measures: 

1. In concrete or masonry walls where the penetrat
ing item is a maximum 6-inch (152 mm) nominal 
diameter and the area of the opening through the 
wall does not exceed 144 square inches (0.0929 
m2

), concrete, grout or mortar is permitted where 
installed the full thickness of the wall or the 
thickness required to maintain the fire-resistance 
rating. 

2. The material used to fill the annular space shall 
prevent the passage of flame and hot gases suffi
cient to ignite cotton waste when subjected to 
ASTM E 119 or UL 263 time-temperature fire 
conditions under a minimum positive pressure 
differential of 0.01 inch (2.49 Pa) of water at the 
location of the penetration for the time period 
equivalent to the fire-resistance rating of the con
struction penetrated. 

714.3.1.1 Fire-resistance-rated assemblies. Penetra
tions shall be installed as tested in an approved fire
resistance-rated assembly. 

714.3.1.2 Through-penetration firestop system. 
Through penetrations shall be protected by an 
approved penetration firestop system installed as tested 
in accordance with ASTM E 814 or UL 1479, with a 
minimum positive pressure differential of 0.01 inch 
(2.49 Pa) of water and shall have an F rating of not less 
than the required fire-resistance rating of the wall pen
etrated. 

714.3.2 Membrane penetrations. Membrane penetra
tions shall comply with Section 714.3.1. Where walls or 
partitions are required to have a fire-resistance rating, 
recessed fixtures shall be installed such that the required 
fire resistance will not be reduced. 

Exceptions: 

1. Membrane penetrations of maximum 2-hour fire
resistance-rated walls and partitions by steel elec
trical boxes that do not exceed 16 square inches 
(0.0 103 m2

) in area, provided the aggregate area 
of the openings through the membrane does not 
exceed 100 square inches (0.0645 m2

) in any 100 
square feet (9 .29 m2

) of wall area. The annular 
space between the wall membrane and the box 
shall not exceed 1/ 8 inch (3.2 mm). Such boxes on 
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opposite .sides of the wall or partition shall be 
separated by one of the following: 

1.1. By a horizontal distance of not less than 
24 inches (610 mm) where the wall or 
partition is constructed with individual 
noncommunicating stud cavities; 

1.2. By a horizontal distance of not less than 
the depth of the wall cavity where the 
wall cavity is filled with cellulose loose
fill, rockwool or slag mineral wool insula
tion; 

1.3. By solid fireblocking in accordance with 
Section 718.2.1; 

1.4. By protecting both outlet boxes with 
listed putty pads; or 

1.5. By other listed materials and methods. 

2. Membrane penetrations by listed electrical boxes 
of any material, provided such boxes have been 
tested for use in fire-resistance-rated assemblies 
and are installed in accordance with the instruc
tions included in the listing. The annular space 
between the wall membrane and the box shall not 
exceed 1

/ 8 inch (3.2 mm) unless listed otherwise. 
Such boxes on opposite sides of the wall or parti
tion shall be separated by one of the following: 

2.1. By the horizontal distance specified in the 
listing of the electrical boxes; 

2.2. By solid fireblocking in accordance with 
Section 718.2.l; 

2.3. By protecting both boxes with listed putty 
pads; or 

2.4. By other listed materials and methods. 

3. Membrane penetrations by electrical boxes of 
any size or type, that have been listed as part of a 
wall opening protective material system for use 
in fire-resistance-rated assemblies and are 
installed in accordance with the instrilctions 
included in the listing. 

4. Membrane penetrations by boxes other than elec
trical boxes, provided such penetrating items and 
the annular space between the wall membrane 
and the box, are protected by an approved mem
brane penetration firestop system installed as 
tested in accordance with ASTM E 814 or UL 
1479, with a minimum positive pressure differen
tial of 0.01 inch (2.49 Pa) of water, and shall have 
an F and T rating of not less than the required 
fire-resistance rating of the wall penetrated and 
be installed in accordance with their listing. 

5. The annular space created by the penetration of 
an automatic sprinkler, provided it is covered by 
a metal escutcheon plate. 

6. Membrane penetrations of maximum 2-hour fire 
resistance-rated walls and partitions by steel 
electrical boxes that exceed 16 square inches (0.0 
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103 m.2) in area, or steel electrical boxes of any 
size having an aggregate area through the mem
brane exceeding 100 square inches (0.0645 m2

) in 
any 100 square feet (9.29 m2

) of wall area, pro
vided such penetrating ·items are protected by 
listed putty pads or other listed materials and 
methods, and installed in accordance with the 
listing. 

714.3.3 Dissimilar materials. Noncombustible penetrat
ing items shall not connect to combustible items beyond 
the point of firestopping unless it can be demonstrated that 
the fire-resistance integrity of the wall is maintained. 

714.4 Horizontal assemblies. Penetrations of a fire-resis- I 
tance-rated floor, floor/ceiling assembly or the ceiling mem
brane of a roof/ceiling assembly not required to be enclosed 
in a shaft by Section 712.1 shall be protected in accordance 
with Sections 714.4.1 through 714.4.4. 

714.4.1 Through penetrations. Through penetrations of 
horiwntal assemblies shall comply with Section 714.4.1.1 
or 714.4.1.2. 

Exceptions: 

1. Penetrations by steel, ferrous or copper con
duits, pipes, tubes or vents or concrete or 
masonry items through a single fire-resis
tance-rated floor assembly where the annular 
space is protected with materials that prevent 
the passage of flame and hot gases sufficient 
to ignite cotton waste when subjected to 
ASTM E 119 or UL 263 time-temperature fire 
conditions under a minimum positive pressure 
differential of 0.01 inch (2.49 Pa) of water at 
the location of the penetration for the time 
period equivalent to the fire-resistance rating 
of the construction penetrated. Penetrating 
items with a maximum 6-inch (152 mm) nom
inal diameter shall not be limited to the pene
tration of a single fire-resistance-rated floor 
assembly, provided the aggregate area of the 
openings through the assembly does not 
exceed 144 square inches (92 900 mm2

) in any 
100 square feet (9.3 m2

) of floor area. 

2. Penetrations in a single concrete floor by steel, 
ferrous or copper conduits, pipes, tubes or 
vents with a maximum 6-inch (152 mm) nom
inal diameter, provided the concrete, grout or 
mortar is installed the full thickness of the 
floor or the thickness required to maintain the 
fire-resistance rating. The penetrating items 
shall not be limited to the penetration of a sin
gle concrete floor, provided the area of the 
opening through each floor does not exceed 
144 square inches (92 900 mm2

). 

3. Penetrations by listed electrical boxes of any 
material, provided such boxes have been 
tested for use in fire-resistance-rated assem
blies and installed in accordance with the 
instructions included in the listing. 
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714.4.1.1 Installation. Through penetrations shall be 
installed as tested in the approved fire-resistance-rated 
assembly. 

714.4.1.2 Through-penetration ftrestop system. 
Through penetrations shall be protected by an 
approved through-penetration firestop system installed 
and tested in accordance with ASTM E 814 or UL 
1479, with a minimum positive pressure differential of 
0.01 inch of water (2.49 Pa). The system shall have an 
F rating/T rating of not less than 1 hour but not less 
than the required rating of the floor penetrated. 

Exceptions: 

1. Floor penetrations contained and located 
within the cavity of a wall above the floor 
or below the floor do not require a T rating. 

2. Floor penetrations by floor drains, tub 
drains or shower drains contained and 
located within the concealed space of a hor
izontal assembly do not require a T rating. 

3. Floor penetrations of maximum 4-inch 
(102 mm) nominal diameter penetrating 
directly into metal-enclosed electrical 
power switchgear do not require a T rating. 

714.4.2 Membrane penetrations. Penetrations of mem
branes that are part of a horizontal assembly shall comply 
with Section 714.4.1.1 or 714.4.1.2. Where floor/ceiling 
assemblies are required to have a fire-resistance rating, 
recessed fixtures shall be installed such that the required 
fire resistance will not be reduced. 
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Exceptions: 

1. Membrane penetrations by steel, ferrous or cop
per conduits, pipes, tubes or vents, or concrete or 
masonry items where the annular space is pro
tected either in accordance with Section 714.4.1 
or to prevent the free passage of flame and the 
products of combustion. The aggregate area of 
the openings through the membrane shall not 
exceed 100 square inches ( 64 500 mm2

) in any 
100 square feet (9 .3 m.2) of ceiling area in assem
blies tested without penetrations. 

2. Ceiling membrane penetrations of maximum 2-
hour horizontal assemblies by steel electrical 
boxes that do not exceed 16 square inches (10 
323 mm2

) in area, provided the aggregate area of 
such penetrations does not exceed 100 square 
inches (44 500 mm.2) in any 100 square feet (9.29 
m2

) of ceiling area, and the annular space 
between the ceiling membrane and the box does 
not exceed 1/ 8 inch (3.2 mm). 

3. Membrane penetrations by electrical boxes of 
any size or type, that have been listed as part of 
an opening protective material system for use in 
horizontal assemblies and are installed in accor
dance with the instructions included in the listing. 

4. Membrane penetrations by listed electrical boxes 
of any material, provided such boxes have been 

tested for use in fire-resistance-rated assemblies 
and are installed in accordance with the instruc
tions included in the listing. The annular space 
between the ceiling membrane and the box shall 
not exceed 1

/ 8 inch (3.2 mm) unless listed other
wise. 

5. The annular space created by the penetration of a 
fire sprinkler, provided it is covered by a metal 
escutcheon plate. 

6. Noncombustible items that are cast into concrete 
building elements and that do not penetrate both 
top and bottom surfaces of the element. 

7. The ceiling membrane of 1- and 2-hour fire-resis
tance-rated horizontal assemblies is permitted to 
be interrupted with the double wood top plate of a 
wall assembly that is sheathed with Type X gyp
sum wallboard, provided that all penetrating 
items through the double top plates are protected 
in accordance with Section 714.4.1.1or714.4.1.2 
and the ceiling membrane is tight to the top 
plates. 

714.4.3 Dissimilar materials. Noncombustible penetrat
ing items shall not connect to combustible materials 
beyond the point of fuestopping unless it can be demon
strated that the fire-resistance integrity of the horizontal 
assembly is maintained. 

714.4.4 Penetrations in smoke barriers. Penetrations in 
smoke barriers shall be protected by an approved through
penetration firestop system installed and tested in accor
dance with the requirements of UL 1479 for air leakage. 
The L rating of the system measured at 0.30 inch (7.47 Pa) 
of water in both the ambient temperature and elevated 
temperature tests shall not exceed: 

1. 5.0 cfm per square foot (0.025 m3
/ s · m2

) of penetra
tion opening for each through-penetration firestop 
system; or 

2. A total cumulative leakage of 50 cfin (0.024 m3/s) 
for any 100 square feet (9 .3 m2

) of wall area, or floor 
area. 

714.5 Nonftre-resistance-rated assemblies. Penetrations of 
nonfire-resistance-rated floor or floor/ceiling assemblies or 
the ceiling membrane of a nonfire-resistance-rated roof/ceil
ing assembly shall meet the requirements of Section 713 or 
shall comply with Section 714.5.1or714.5.2. I 

714.5.1 Noncombustible penetrating items. Noncom
bustible penetrating items that connect not more than five 
stories are permitted, provided that the annular space is 
filled to resist the free passage of flame and the products 
of combustion with an approved noncombustible material 
or with a fill, void or cavity material that is tested and clas
sified for use in through-penetration firestop systems. 

714.5.2 Penetrating items. Penetrating items that connect 
not more than two stories are permitted, provided that the 
annular space is filled with an approved material to resist 
the free passage of flame and the products of combustion. 
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SECTION 715 
FIRE-RESISTANT JOINT SYSTEMS 

715.1 General. Joints installed in or between fire-resistance
rated walls, floor or floor/ceiling assemblies and roofs or 
roof/ceiling assemblies shall be protected by an approved 
fire-resistant joint system designed to resist the passage of 
fire for a time period not less than the required fire-resistance 
rating of the wall, floor or roof in or between which the sys
tem is installed. Fire-resistant joint systems shall be tested in 
accordance with Section 715.3. 

Exception: Fire-resistant joint systems shall not be 
required for joints in all of the following locations: 

1. Floors within a single dwelling unit. 

2. Floors where the joint is protected by a shaft enclo
sure in accordance with Section 713. 

3. Floors within atriums where the space adjacent to 
the atrium is included in the volume of the atrium 
for smoke control purposes. 

4. Floors within malls. 

5. Floors and ramps within open and enclosed parking 
garages or structures constructed in accordance with 
Sections 406.5 and 406.6, respectively. 

6. Mezzanine floors. 

7. Walls that are permitted to have unprotected open
ings. 

8. Roofs where openings are permitted. 

9. Control joints not exceeding a maximum width of 
0.625 inch (15.9 mm) and tested in accordance with 
ASTME 119 or UL 263. 

715.1.1 Curtain wall assembly. The void created at the 
intersection of a floor/ceiling assembly and an exterior 
curtain wall assembly shall be protected in accordance 
with Section 715 .4. 

715.2 Installation. A fire-resistant joint system shall be 
securely installed in accordance with the listing criteria in or 
on the joint for its entire length so as not to dislodge, loosen 
or otherwise impair its ability to accommodate expected 
building movements and to resist the passage of fire and hot 
gases. 

715.3 Fire test criteria. Fire-resistant joint systems shall be 
tested in accordance with the requirements of either ASTM E 
1966 or UL 2079. Nonsymmetrical wall joint systems shall 
be tested with both faces exposed to the furnace, and the 
assignedfire-resistance rating shall be the shortest duration 
obtained from the two tests. Where evidence is furnished to 
show that the wall was tested with the least fire-resistant side 
exposed to the furnace, subject to acceptance of the building 
official, the wall need not be subjected to tests from the oppo
site side. 

Exception: For exterior walls with a horizontal fire sepa
ration distance greater than 5 feet (1524 mm), the joint 
system shall be required to be tested for interior fire expo
sure only. 

715.4 Exterior curtain wall/floor intersection.Where fire 
resistance-rated floor or floor/ceiling assemblies are required, 
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voids created at the intersection of the exterior curtain wall 
assemblies and such floor assemblies shall be sealed with an 
approved system to prevent the interior spread of fire. Such 
systems shall be securely installed and tested in accordance 
with ASTM E 2307 to provide an F rating for a time period 
not less than the fire-resistance rating of the floor assembly. 
Height and fire-resistance requirements for curtain wall span
drels shall comply with Section 705.8.5. 

Exception: Voids created at the intersection of the exte
rior curtain wall assemblies and such floor assemblies 
where the vision glass extends to the finished floor level 
shall be permitted to be sealed with an approved material 
to prevent the interior spread of fire. Such material shall be 
securely installed and capable of preventing the passage of 
flame and hot gases sufficient to ignite cotton waste where 
subjected to ASTM E 119 time-temperature fire condi
tions under a minimum positive pressure differential of 
0.01 inch (0.254 mm) of water column (2.5 Pa) for the 
time period not less than the fire-resistance rating of the 
floor assembly. 

715.4.1 Exterior curtain wall/nonfire-resistance-rated 
floor assembly intersections. Voids created at the inter
section of exterior curtain wall assemblies and nonfire
resistance-rated floor or floor/ceiling assemblies shall be 
sealed with an approved material or system to retard the 
interior spread of fire and hot gases between stories. 

715.4.2 Exterior curtain wall/vertical fire barrier inter
sections. Voids created at the intersection of nonfire-resis
tance-rated exterior curtain wall assemblies and fire 
barriers shall be filled. An approved material or system 
shall be used to fill the void and shall be securely installed 
in or on the intersection for its entire length so as not to 
dislodge, loosen or otherwise impair its ability to accom
modate expected building movements and to retard the 
passage of fire and hot gases. 

715.5 Spandrel wall. Height and fire-resistance requirements 
for curtain wall spandrels shall comply with Section 705.8.5. 
Where Section 705.8.5 does not require a fire-resistance

, rated spandrel wall, the requirements of Section 715.4 shall 
still apply to the intersection between the spandrel wall and 
the floor. 

715.6 Fire-resistant joint systems in smoke barriers. Fire
resistant joint systems in smoke barriers, and joints at the 
intersection of a horizontal smoke barrier and an exterior cur
tain wall, shall be tested in accordance with the requirements 
of UL 2079 for air leakage. The L rating of the joint system 
shall not exceed 5 cfm per linear foot (0.00775 m3/s m) of 
joint at 0.30 inch (7.47 Pa) of water for both the ambient tem
perature and elevated temperature tests. 

SECTION 716 
OPENING PROTECTIVES 

716.1 General. Opening protectives required by other sec
tions of this code shall comply with the provisions of this sec
tion. 

716.2 Fire-resistance-rated glazing. Fire-resistance-rated I 
glazing tested as part of a fire-resistance-rated wall or floor/ 
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ceiling assembly in accordance with ASTM E 119 or UL 263 
and labeled in accordance with Section 703.6 shall not other
wise be required to comply with this section where used as 
part of a wall or floor/ceiling assembly. Fire-resistance-rated 
glazing shall be permitted in fire door and.fire window assem
blies where tested and installed in accordance with their list
ings and where in compliance with the requirements of this 
section. 

716.3 Marking fire-rated glazing assemblies. Fire-rated 
glazing assemblies shall be marked in accordance with 
Tables 716.3, 716.5 and 716.6. 

716.3.1 Fire-rated glazing identification. For fire-rated 
glazing, the label shall bear the identification required in 
Tables 716.3 and 716.5. "D" indicates that the glazing is 
permitted to be used in fire door assemblies and that the 
glazing meets the fire protection requirements of NFP A 
252. "H'' shall indicate that the glazing meets the hose 
stream requirements of NFP A 252. "T" shall indicate that 
the glazing meets the temperature requirements of Section 
716.5.5.1. The placeholder "XXX" represents the fire-rat
ing period, in minutes. 

716.3.2 Fire-protection-rated glazing identification. For 
fire-protection-rated glazing, the label shall bear the fol
lowing identification required in Tables 716.3 and 716.6: 
"OH - XXX." "OH" indicates that the glazing meets both 
the fire protection and the hose-stream requirements of 
NFP A 257 or UL 9 and is permitted to be used in fire win
dow openings. The placeholder "XXX" represents the 
fire-rating period, in minutes. 

716.3.3 Fire-rated glazing that exceeds the code 
requirements. Fire-rated glazing assemblies marked as 
complying with hose stream requirements (H) shall be per
mitted in applications that do not require compliance with 
hose stream requirements. Fire-rated glazing assemblies 
marked as complying with temperature rise requirements 
(T) shall be permitted in applications that do not require 
compliance with temperature rise requirements. Fire-rated 
glazing assemblies marked with ratings (XXX) that 
exceed the ratings required by this code shall be permitted. 

716.4 Alternative methods for determining fire protection 
ratings. The application of any of the alternative methods 
listed in this section shall be based on the fire exposure and 
acceptance criteria specified in NFP A 252, NFP A 257 or UL 
9. The required fire resistance of an opening protective shall 

be permitted to be established by any of the following meth
ods or procedures: 

1. Designs documented in approved sources. 

2. Calculations performed in an approved manner. 

3. Engineering analysis based on a comparison of opening 
protective designs having fire protection ratings as 
determined by the test procedures set forth in NFP A 
252, NFPA 257 or UL 9. 

4. Alternative protection methods as allowed by Section 
104.11. 

716.5 Fire door and shutter assemblies. Approved.fire door 
and fire shutter assemblies shall be constructed of any mate
rial or assembly of component materials that conforms to the 
test requirements of Section 716.5.1, 716.5.2 or 716.5.3 and 
the fire protection rating indicated in Table 716.5. Fire door 
frames with transom lights, sidelights or both shall be permit
ted in accordance with Section 716.5.6. Fire door assemblies 
and shutters shall be installed in accordance with the provi
sions of this section and NFP A 80. 

Exceptions: 

1. Labeled protective assemblies that conform to the 
requirements of this section or UL lOA, UL 14B and 
UL 14C for tin-clad.fire door assemblies. 

2. Floor fire door assemblies in accordance with Sec-
tion 712.1.13.1. 

716.5.1 Side-hinged or pivoted swinging doors. Fire 
door assemblies with side-hinged and pivoted swinging 
doors shall be tested in accordance with NFPA 252 or UL 
lOC. After 5 minutes into the NFPA 252 test, the neutral 
pressure level in the furnace shall be established at 40 
inches (1016 mm) or less above the sill. 

716.5.2 Other types of assemblies. Fire door assemblies 
with other types of doors, including swinging elevator 
doors, horizontal sliding fire door assemblies, and fire 
shutter assemblies, bottom and side-hinged chute intake 
doors, and top-hinged chute discharge doors, shall be 
tested in accordance with NFPA 252 or UL lOB. The pres
sure in the furnace shall be maintained as nearly equal to 
the atmospheric pressure as possible. Once established, the 
pressure shall be maintained during the entire test period. 

716.5.3 Door assemblies in corridors and smoke barri
ers. Fire door assemblies required to have a minimum.fire 
protection rating of 20 minutes where located in corridor 

TABLE 716.3 
MARKING FIRE-RATED GLAZING ASSEMBLIES 

FIRE TEST STANDARD MARKING DEFINITION OF MARKING 

AS'IM E 119 or UL 263 w Meets wall assembly criteria. 

NFP A 257 or UL 9 OH Meets fire window assembly criteria including the hose stream test. 

D Meets fire door assembly criteria. 
NFP A 252 or UL lOB or UL lOC H Meets fire door assembly hose stream test. 

T Meets 450°F temperature rise criteria for 30 minutes 

xxx The time in minutes of the fire resistance or fire protection rating of the glazing assembly. 

For SI: °C = [(°F) - 32]/l.8. 
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walls or smoke barrier walls having afire-resistance rat
ing in accordance with Table 716.5 shall be tested in 
accordance with NFPA 252 or UL lOC without the hose 
stream test. 

Exceptions: 

1. Viewports that require a hole not larger than 1 
inch (25 mm) in diameter through the door, have 
not less than a 0.25-inch-thick (6.4 mm) glass 
disc and the holder is of metal that will not melt 
out where subject to temperatures of 1,700°F 
(927°C). 

2. Corridor door assemblies in occupancies of 
Group I-2 shall be in accordance with Section 
407.3.1. 

3. Unprotected openings shall be permitted for cor
ridors in multitheater complexes where each 
motion picture auditorium has not fewer than 
one-half of its required exit or exit access door
ways opening directly to the exterior or into an 
exit passageway. 

4. Horizontal sliding doors in smoke barriers that 
comply with Sections 408.6 and 408.8.4 in occu
pancies in Group I-3. 

716.5.3.1 Smoke and draft control. Fire door assem
blies shall meet the requirements for a smoke and draft 
control door assembly tested in accordance with UL 
1784. The air leakage rate of the door assembly shall 
not exceed 3.0 cubic feet per minute per square foot 
(0.01524 m3/s • m2

) of door opening at 0.10 inch (24.9 
Pa) of water for both the ambient temperature and ele
vated temperature tests. Louvers shall be prohibited. 
Installation of smoke doors shall be in accordance with 
NFPA 105. 

716.5.3.2 Glazing in door assemblies. In a 20-minute 
fire door assembly, the glazing material in the door 
itself shall have a minimum fire-protection-rated glaz
ing of 20 minutes and shall be exempt from the hose 
stream test. Glazing material in any other part of the 
door assembly, including transom lights and sidelights, 
shall be tested in accordance with NFPA 257 or UL 9, 
including the hose stream test, in accordance with Sec
tion 716.6. 

716.5.4 Door assemblies in other fire partitions. Fire 
door assemblies required to have a minimum fire protec
tion rating of 20 minutes where located in other fire parti
tions having a fire-resistance rating of 0.5 hour in 
accordance with Table 716.5 shall be tested in accordance 
with NFP A 252, UL lOB or UL lOC with the hose stream 
test. 

716.5.5 Doors in interior exit stairways and ramps and 
exit passageways. Fire door assemblies in interior exit 
stairways and ramps and exit passageways shall have a 
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maximum transmitted temperature rise of not more than 
450°F (250°C) above ambient at the end of 30 minutes of 
standard fire test exposure. 

Exception: The maximum transmitted temperature 
rise is not required in buildings equipped throughout 
with an automatic sprinkler system installed in accor
dance with Section 903.3.1.1or903.3.1.2. 

716.5.5.1 Glazing in doors. Fire-protection-rated glaz
ing in excess of 100 square inches (0.065 m2

) is not per
mitted. Fire-resistance-rated glazing in excess of 100 
square inches (0.065 m2

) shall be permitted in door fire 
doors. Listed fire-resistance-rated glazing in a fire I 
door shall have a maximum transmitted temperature 
rise in accordance with Section 716.5.5 when the fire 
door is tested in accordance with NFP A 252, UL lOB 
or UL lOC. 

716.5.6 Fire door frames with transom lights and side
lights. Door frames with transom lights, sidelights or both, 
shall be permitted where a 3/ 4-hourfire protection rating or 
less is required in accordance with Table 716.5. Fire door 
frames with transom lights, sidelights, or both, installed 
with fire-resistance-rated glazing tested as an assembly in 
accordance with AS'I'M E 119 or UL 263 shall be permit
ted where a fire protection rating exceeding \ hour is 
required in accordance with Table 716.5. 

716.5.7 Labeled protective assemblies. Fire door assem
blies shall be labeled by an approved agency. The labels 
shall comply with NFP A 80, and shall be permanently 
affixed to the door or frame. 

716.5.7.1 Fire door labeling requirements. Fire 
doors shall be labeled showing the name of the manu
facturer or other identification readily traceable back to 
the manufacturer, the name or trademark of the third
party inspection agency, the fire protection rating and, 
where required for fire doors in interior exit stairways 
and ramps and exit passageways by Section 716.5.5, 
the maximum transmitted temperature end point. 
Smoke and draft control doors complying with UL 
1784 shall be labeled as such and shall comply with 
Section 716.5.7.3. Labels shall be approved and perma
nently affixed. The label shall be applied at the factory 
or location where fabrication and assembly are per
formed. 

716.5.7.1.1 Light kits, louvers and components. 
Listed light kits and louvers and their required prep
arations shall be considered as part of the labeled 
door where such installations are done under the list
ing program of the third-party agency. Fire doors I 
and door assemblies shall be permitted to consist of 
components, including glazing, vision light kits and 
hardware that are listed or classified and labeled for 
such use by different third-party agencies. 
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TABLE 716.5 
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS 

MINIMUM MINIMUM SIDELIGHT/ FIRE-RATED GLAZING MARKING 
REQUIRED FIRE DOOR TRANSOM ASSEMBLY 

SIDELIGHT/TRANSOM PANEL 
TYPE OF 

WALL AND FIRE 
DOOR VISION 

FIRE-RATED RATING (hours) 

ASSEMBLY 
ASSEMBLY SHUTTER PANELSIZEb GLAZING MARKING 

RATING ASSEMBLY DOOR VISION PANEL d Fire Fire 
(hours) RATING Fire protection resistance 

Fire protection 
resistance 

(hours) 

4 3 See Note b D-H-W-240 Not Permitted 4 Not Permitted W-240 

Fire walls and fire 
3 3• SeeNoteb D-H-W-180 Not Permitted 3 Not Permitted W-180 

barriers having a ~100 sq. in. = D-H-90 

required fire-resis- 2 1112 100 sq. in. >100 sq. in.= Not Permitted 2 Not Permitted W-120 

tance rating 
D-H-W-90 

greater than 1 hour ~100 sq. in.= D-H-90 
1112 1112 100 sq. in. > 100 sq. in.= Not Permitted 1112 Not Permitted W-90 

D-H-W-90 

Enclosures for 
~100 sq. in. = D-H-90 

shafts, interior exit 
2 1112 100 sq. in. > 100 sq. in.= Not Permitted 2 Not Permitted W-120 

stairways and inte- D-H-T-W-90 
rior exit ramps. 

~100 sq. in.= D-H-180 
4 3 100 sq. in. > 100 sq. in.= Not Permitted 4 Not Permitted W-240 

Horizontal exits in D-H-W-240 

fire walls• ~100 sq. in.= D-H-180 
3 3• 100 sq. in. > 100 sq. in.= Not Permitted 3 Not Permitted W-180 

D-H-W-180 

Fire barriers hav-
ing a required fire-
resistance rating 
of 1 hour: 
Enclosures for 

~100 sq. in.= D-H-60 
shafts, exit access Not 
stairways, exit ac-

1 1 100 sq. in.• > 100 sq. in.= 
Permitted 

1 Not Permitted W-60 

cess ramps, inte-
D-H-T-W-60 

rior exit stairways 
and interior exit 
ramps; and exit 
passageway walls 

Fire protection 

Other fire barriers 1 3/4 
Maximum 

D-H 3/4 D-H 
size tested 

1 l/3b Maximum 
D-20 3/4b D-H-OH-45 

Fire partitions: 
size tested 

Corridor walls 
Maximum 

0.5 1/3b 
size tested 

D-20 113 D-H-OH-20 

1 3/4 Maximum 
D-H-45 3/4 D-H-45 

Other fire 
size tested 

partitions 
Maximum 

0.5 1/3 
size tested 

D-H-20 1/3 D-H-20 

(continued) 
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TABLE 716.5-continued 
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS 

MINIMUM MINIMUM SIDELIGHT/ FIRE-RATED GLAZING 
REQUIRED FIRE DOOR TRANSOM ASSEMBLY MARKING SIDELIGHT/TRANSOM 

TYPE OF 
WALL AND FIRE DOOR VISION 

FIRE-RATED RATING (hours) PANEL 
ASSEMBLY SHUTIER GLAZING MARKING 

ASSEMBLY PANELSIZEb 
RATING ASSEMBLY DOOR VISION PANEL• Fire Fire Fire 
(hours) RATING 

(hours) 
protection resistance Fire protection 

resistance 

~100 sq. in. = D-H-90 
3 11/2 100 sq. in.b Not Permitted 3 Not Permitted W-180 

>100 sq. in= D-H-W-90 

~100 sq. in.= D-H-90 
Exterior walls 2 l '/2 100 sq. in.b Not Permitted 2 Not Permitted W-120 

>100 sq. in.= D-H-W-90 
Fire protection 

1 3/4 Maximum 
D-H-45 3/4 D-H-45 

size tested 
Fire protection 

Smoke barriers 
1 '13 

Maximum 
D-20 3/4 D-H-OH-45 

size tested 

For SI: 1 square inch= 645.2 mm. 
a. Two doors, each with a fire protection rating of 11

/ 2 hours, installed on opposite sides of the same opening in a fire wall, shall be deemed equivalent in fire 
protection rating to one 3-hour fire door. 

b. Fire-resistance-rated glazing tested to ASTM E 119 in accordance with Section 716.2 shall be permitted, in the maximum size tested. 
c. Except where the building is equipped throughout with an automatic sprinkler and the fire-rated glazing meets the criteria established in Section 716.5.5. 
d. Under the column heading "Fire-rated glazing marking door vision panel," W refers to the fire-resistance rating of the glazing, not the frame. 
e. See Section 716.5.8.1.2.1. I 

716.5.7.2 Oversized doors. Oversized.fire doors shall 
bear an oversized fire door label by an approved 
agency or shall be provided with a certificate of inspec
tion furnished by an approved testing agency. Where a 
certificate of inspection is furnished by an approved 
testing agency, the certificate shall state that the door 
conforms to the requirements of design, materials and 
construction, but has not been subjected to the fire test. 

716.5.7.3 Smoke and draft control door labeling 
requirements. Smoke and draft control doors comply
ing with UL 1784 shall be labeled in accordance with . 
Section 716.5.7.1 and shall show the letter "S" on the 
fire-rating label of the door. This marking shall indicate 
that the door and frame assembly are in compliance 
where listed or labeled gasketing is installed. 

716.5.7.4 Fire door frame labeling requirements. 
Fire door frames shall be labeled showing the names of 
the manufacturer and the third-party inspection agency. 

716.5.7.5 Fire door operator labeling requirements. 
Fire door operators for horizontal sliding doors shall be 
labeled and listed for use with the assembly. 

716.5.8 Glazing material. Fire-rated glazing and fire
resistance-rated glazing conforming to the opening pro
tection requirements in Section 716.5 shall be permitted in 
fire door assemblies. 

716.5.8.1 Size limitations. Fire-resistance-rated glaz
ing shall comply with the size limitations in Section 
716.5.8.1.1. Fire-protection-rated glazing shall comply 
with the size limitations of NFPA 80, and as provided 
in Section 716.5.8.1.2. 
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716.5.8.1.1 Fire-resistance-rated glazing in door 
assemblies in fire walls and fire barriers rated 
greater than 1 hour. Fire-resistance-rated glazing 
tested to ASTM E 119 or UL 263 and NFPA 252, 
UL lOB or UL lOC shall be'permitted in.fire door 
assemblies located in.fire walls and in.fire barriers 
in accordance with Table 716.5 to the maximum size 
tested and in accordance with their listings. 

716.5.8.1.2 Fire-protection-rated glazing in door 
assemblies in fire walls and fire barriers rated 
greater than 1 hour. Fire-protection-rated glazing 
shall be prohibited in fire walls and fire barriers 
except as provided in Sections 716.5.8.1.2.1 and 
716.5.8.1.2.2. 

716.5.8.1.2.1 Horizontal exits. Fire-protection
rated glazing shall be permitted as vision panels 
in self-closing swinging fire door assemblies 
serving as horizontal exits in fire walls where 
limited to 100 square .inches (0.065 rn2) with no 
dimension exceeding 10 inches (0.3 mm). 

716.5.8.1.2.2 Fire barriers. Fire-protection-rated 
glazing shall be permitted in.fire doors having a 
11

/ 2-hour fire protection rating intended for 
installation in.fire barriers, where limited to 100 
square inches (0.065 m2

). 

716.5.8.2 Elevator, stairway and ramp protectives. 
Approved fire-protection-rated glazing used in fire 
door assemblies in elevator, stairway and ramp enclo
sures shall be so located as to furnish clear vision of the 
passageway or approach to the elevator, stairway or 
ramp. 
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716.5.8.3 Labeling. Fire-rated glazing shall bear a 
label or other identification showing the name of the 
manufacturer, the test standard and information 
required in Table 716.3 that shall be issued by an 
approved agency and shall be permanently identified 
on the glazing. 

716.5.8.4 Safety glazing. Fire-protection-rated glazing 
and fire-resistance-rated glazing installed in fire door 
assemblies shall comply with the safety glazing 
requirements of Chapter 24 where applicable. 

716.5.9 Door closing. Fire doors shall be latching and 
self- or automatic-closing in accordance with this section. 
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Exceptions: 

1. Fire doors located in common walls separating 
sleeping units in Group R-1 shall be permitted 
without automatic- or self-closing devices. 

2. The elevator car doors and the associated hoist
way enclosure doors at the floor level designated 
for recall in accordance with Section 3003.2 shall 
be permitted to remain open during Phase I emer
gency recall operation. 

716.5.9.1 Latch required. Unless otherwise specifi
cally permitted, single fire doors and both leaves of 
pairs of side-hinged swinging fire doors shall be pro
vided with an active latch bolt that will secure the door 
when it is closed. 

716.5.9.1.1 Chute intake door latching. Chute 
intake doors shall be positive latching, remaining 
latched and closed in the event of latch spring failure 
during a fire emergency. 

716.5.9.2 Automatic-closing fire door assemblies. 
Automatic-closing fire door assemblies shall be self
closing in accordance with NFP A 80. 

716.5.9.3 Smoke-activated doors. Automatic-closing 
doors installed in the following locations shall be auto
matic-closing by the actuation of smoke detectors 
installed in accordance with Section 907.3 or by loss of 
power to the smoke detector or hold-open device. 
Doors that are automatic-closing by smoke detection 
shall not have more than a 10-second delay before the 
door starts to close after the smoke detector is actuated: 

1. Doors installed across a corridor. 

2. Doors installed in the enclosures of exit access 
stairways and ramps in accordance with Sec
tions 1019 and 1023, respectively. 

3. Doors that protect openings in exits or corridors 
required to be of fire-resistance-rated construc
tion. 

4. Doors that protect openings in walls that are 
capable of resisting the passage of smoke in 
accordance with Section 509.4. 

5. Doors installed in smoke barriers in accordance 
with Section 709.5. 

6. Doors installed in fire partitions in accordance 
with Section 708.6. 

7. Doors installed in afire wall in accordance with 
Section 706.8. 

8. Doors installed in shaft enclosures in accor
dance with Section 713.7. 

9. Doors installed in waste and linen chutes, dis-1 
charge openings and access and discharge 
rooms in accordance with Section 713.13. 
Loading doors installed in waste and linen 
chutes shall meet the requirements of Sections 
716.5.9 and 716.5.9.1.1. 

10. Doors installed in the walls for compartmenta
tion of underground buildings in accordance 
with Section 405.4.2. 

11. Doors installed in the elevator lobby walls of 
underground buildings in accordance with Sec
tion 405.4.3. 

12. Doors installed in smoke partitions in accor-
dance with Section 710.5.2.3. 

716.5.9.4 Doors in pedestrian ways. Vertical sliding 
or vertical rolling steel fire doors in openings through 
which pedestrians travel shall be heat activated or acti
vated by smoke detectors with alarm verification. 

716.5.10 Swinging fire shutters. Where fire shutters of 
the swinging type are installed in exterior openings, not 
less than one row in every three vertical rows shall be 
arranged to be readily opened from the outside, and shall 
be identified by distinguishing marks or letters not less 
than 6 inches (152 mm) high. 

716.5.11 Rolling fire shutters. Where fire shutters of the 
rolling type are installed, such shutters shall include 
approved automatic-closing devices. 

716.6 Fire-protection-rated glazing. Glazing infire window 
assemblies shall be fire protection rated in accordance with 
this section and Table 716.6. Glazing infire door assemblies 
shall comply with Section 716.5.8. Fire-protection-rated glaz
ing in fire window assemblies shall be tested in accordance 
with and shall meet the acceptance criteria of NFP A 257 or 
UL 9. Fire-protection-rated glazing shall comply with NFPA 
80. Openings in nonfire-resistance-rated exterior wall assem
blies that require protection in accordance with Section 
705.3, 705.8, 705.8.5 or 705.8.6 shall have a fire protection 
rating of not less than % hour. Fire-protection-rated glazing 
in 0.5-hour fire-resistance-rated partitions is permitted to 
have an 0.33-hour fire protection rating. 

716.6.1 Testing under positive pressure. NFP A 257 or 
UL 9 shall evaluate fire-protection-rated glazing under 
positive pressure. Within the first 10 minutes of a test, the 
pressure in the furnace shall be adjusted so not less than 
two-thirds of the test specimen is above the neutral pres
sure plane, and the neutral pressure plane shall be main
tained at that height for the balance of the test. 

716.6.2 Nonsymmetrical glazing systems. Nonsymmetri
cal fire-protection-rated glazing systems infire partitions, 
fire barriers or in exterior walls with afire separation dis
tance of 5 feet (1524 mm) or less pursuant to Section 705 
shall be tested with both faces exposed to the furnace, and 
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the assigned fire protection rating shall be the shortest 
duration obtained from the two tests conducted in compli
ance with NFP A 257 or UL 9. 

716.6.3 Safety glazing. Fire-protection-rated glazing and 
fire-resistance-rated glazing installed in fire window 
assemblies shall comply with the safety glazing require
ments of Chapter 24 where applicable. 

716.6.4 Glass and glazing. Glazing infire window assem
blies shall be fire-protection-rated glazing installed in 
accordance with and complying with the size limitations 
set forth in NFPA 80. 

716.6.5 Installation. Fire-protection-rated glazing shall be 
in the fixed position or be automatic-closing and shall be 
installed in approved frames. 

716.6.6 Window mullions. Metal mullions that exceed a 
nominal height of 12 feet (3658 mm) shall be protected 
with materials to afford the same fire-resistance rating as 
required for the wall construction in which the protective 
is located. 

716.6.7 Interior fire window assemblies. Fire-protec
tion-rated glazing used infire window assemblies located 
infire partitions andfire barriers shall be limited to use in 
assemblies with a maximum fire-resistance rating of 1 
hour in accordance with this section. 

716.6.7.1 Where 3
/ 4-hour fire protection window 

assemblies permitted. Fire-protection-rated glazing 
requiring 45-minute opening protection in accordance 
with Table 716.6 shall be limited to fire partitions 
designed in accordance with Section 708 andfire barri
ers utilized in the applications set forth in Sections · 
707.3.6 and 707.3.8 where the fire-resistance rating 
does not exceed 1 hour. Fire-resistance-rated glazing 
assemblies tested in accordance with ASTM E 119 or 
UL 263 shall not be subject to the limitations of this 
section. 
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716.6.7.2 Area limitations. The total area of the glaz
ing in fire-protection-rated window assemblies shall 
not exceed 25 percent of the area of a common wall 
with any room. 

716.6.7.3 Where 1
/ 3-hour fire-protection window 

assemblies permitted. Fire-protection-rated glazing 
shall be permitted in window assemblies tested to 
NFP A 257 or UL 9 in smoke barriers and fire parti
tions requiring 1

/ 3-hour opening protection in accor
dance with Table 716.6. 

716.6.8 Labeling requirements. Fire-protection-rated 
glazing shall bear a label or other identification showing 
the name of the manufacturer, the test standard and infor
mation required in Section 716.3.2 and Table 716.6 that I 
shall be issued by an approved agency and permanently 
identified on the glazing. 

SECTION 717 
DUCTS AND AIR TRANSFER OPENINGS 

717.1 General. The provisions of this section shall govern 
the protection of duct penetrations and air transfer openings 
in assemblies required to be protected and duct penetrations 
in nonfire-resistance-rated floor assemblies. 

717.1.1 Ducts and air transfer openings. Ducts transi-1 
tioning horizontally between shafts shall not require a 
shaft enclosure provided that the duct penetration into 
each associated shaft is protected with dampers complying 
with this section. 

717.1.2 Ducts that penetrate fire-resistance-rated 
assemblies without dampers. Ducts that penetrate fire
resistance-rated assemblies and are not required by this 
section to have dampers shall comply with the require
ments of Sections 714.2 through 714.3.3. Ducts that pene
trate horizantal assemblies not required to be contained 
within a shaft and not required by this section to have 

TABLE 716.6 
FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS 

TYPE OF WALL REQUIRED WALL MINIMUM FIRE 
FIRE-RATED 

ASSEMBLY ASSEMBLY RATING WINDOW ASSEMBLY 
GLAZING MARKING (hours) RATING (hours) 

Interior walls 

Fire walls All NP" W-XXX:b 

Fire barriers 
>1 NP" W-XXX:b 

1 NP" W-XXX:b 

Incidental use areas (Section 707.3.7), 1 3/4 OH-45 or W-60 
Mixed occupancy separations (Section 707.3.9) 

Fire partitions 
1 3/4 OH-45 orW-60 

0.5 113 OH-20 or W-30 

Smoke barriers 1 3/4 OH-45 or W-60 

>1 1112 OH-90 or W-XXX:b 

Exterior walls 1 3/4 OH-45 or W-60 

0.5 113 OH-20 or W-30 

Party wall All NP Not Applicable 

NP= Not Permitted. 
a. Not permitted except fire-resistance-rated glazing assemblies tested to ASTM E 119 or UL 263, as specified in Section 716.2. 
b. XXX =The fire rating duration period in minutes, which shall be equal to the fire-resistance rating required for the wall assembly. 
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dampers shall comply with the requirements of Sections 
714.4 through 714.5.2. · 

717.1.2.1 Ducts that penetrate nonfire-resistance
rated assemblies. The space around a duct penetrating 
a nonfire-resistance-rated floor assembly shall comply 
with Section 717.6.3. 

717.2 Installation. Fire dampers, smoke dampers, combina
tion fire/smoke dampers and ceiling radiation dampers 
located within air distribution and smoke control systems 
shall be installed in accordance with the requirements of this 
section, the manufacturer's instructions and the dampers' list
ing. 

717.2.1 Smoke control system. Where the installation of 
a fire damper will interfere with the operation of a 
required smoke control system in accordance with Section 
909, approved alternative protection shall be utilized. 
Where mechanical systems including ducts and dampers 
utilized for normal building ventilation serve as part of the 
smoke control system, the expected performance of these 
systems in smoke control mode shall be addressed in the 
rational analysis required by Section 909.4. 

717.2.2 Hazardous exhaust ducts. Fire dampers for haz
ardous exhaust duct systems shall comply with the Inter
national Mechanical Code. 

717.3 Damper testing, ratings and actuation. Damper test
ing, ratings and actuation shall be in accordance with Sec
tions 717.3.1 through 717.3.3. 

717.3.1 Damper testing. Dampers shall be listed and 
labeled in accordance with the standards in this section. 

1. Fire dampers shall comply with the requirements of 
UL 555. Only fire dampers and ceiling radiation 
dampers labeled for use in dynamic systems shall be 
installed in heating, ventilation and air-conditioning 
systems designed to operate with fans on during a 
fire. 

2. Smoke dampers shall comply with the requirements 
ofUL555S. . 

3. Combination fire/smoke dampers shall comply with 
the requirements of both UL 555 and UL 555S. 

4. Ceiling radiation dampers shall comply with the 
requirements of UL 555C or shall be tested as part 
of a fire-resistance-rated floor/ceiling or roof/ceiling 
assembly in accordance with ASTM E119 or UL 
263. 

5. Corridor dampers shall comply with requirements 
of both UL 555 and UL 555S. Corridor dampers 
shall demonstrate acceptable closure performance 
when subjected to 150 feet per minute (0.76 mps) 
velocity across the face of the damper during the UL 
555 fire exposure test. 

717.3.2 Damper rating. Damper ratings shall be in accor
dance with Sections 717.3.2.1through717.3.2.4. 
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717.3.2.1 Fire damper ratings. Fire dampers shall 
have the minimum fire protection rating specified in 
Table 717.3.2.1 for the type of penetration. 

TABLE 717.3.2.1 
FIRE DAMPER RATING 

TYPE OF 
PENETRATION 

Less than 3-hour fire-resistance-rated assemblies 

3-hour or greater fire-resistance-rated assemblies 

MINIMUM 
DAMPER 

RATING (hours) 

1.5 

3 

717.3.2.2 Smoke damper ratings. Smoke damper 
leakage ratings shall be Class I or II. Elevated tempera
ture ratings shall be not less than 250°F (121°C). 

717.3.2.3 Combination fire/smoke damper ratings. 
Combination fire/smoke dampers shall have the mini
mumfire protection rating specified forfire dampers in 
Table 717.3.2.1 for the type of penetration and shall 
have a minimum smoke damper rating as specified in 
Section 717.3 .2.2. 

717.3.2.4 Corridor damper ratings. Corridor damp
ers shall have the following minimum ratings: 

1. One hour fire-resistance rating. 

2. Class I or II leakage rating as specified in Section 
717.3.2.2. 

717.3.3 Damper actuation. Damper actuation shall be in 
accordance with Sections 717.3.3.l through 717.3.3.5 as 
applicable. 

717.3.3.1 Fire damper actuation device. The fire 
damper actuation device shall meet one of the follow
ing requirements: 

1. The operating temperature shall be approxi
mately 50°F (10°C) above the normal tempera
ture within the duct system, but not less than 
160°F (71°C). 

2. The operating temperature shall be not more than 
350°F (177°C) where located in a smoke control 
system complying with Section 909. 

717.3.3.2 Smoke damper actuation. The smoke 
damper shall close upon actuation of a listed smoke 
detector or detectors installed in accordance with Sec
tion 907 .3 and one of the following methods, as appli
cable: 

1. Where a smoke damper is installed within a duct, 
a smoke detector shall be installed inside the duct 
or outside the duct with sampling tubes protrud
ing into the duct. The detector or tubes within the 
duct shall be within 5 feet (1524 mm) of the 
damper. Air outlets and inlets shall not be located 
between the detector or tubes and the damper. 
The detector shall be listed for the air velocity, 
temperature and humidity anticipated at the point 
where it is installed. Other than in mechanical 
smoke control systems, dampers shall be closed 
upon fan shutdown where local smoke detectors 
require a minimum velocity to operate. 

2. Where a smoke damper is installed above smoke 
barrier doors in a smoke barrier, a spot-type 
detector shall be installed on either side of the 
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smoke barrier door opening. The detector shall 
be listed for releasing service if used for direct 
interface with the damper. 

3. Where a smoke damper is installed within an air 
transfer opening in a wall, a spot-type detector 
shall be installed within 5 feet (1524 mm) hori
zontally of the damper. The detector shall be 
listed for releasing service if used for direct inter
face with the damper. 

4. Where a smoke damper is installed in a corridor 
wall or ceiling, the damper shall be permitted to 
be controlled by a smoke detection system 
installed in the corridor. 

5. Where a smoke detection system is installed in all 
areas served by the duct in which the damper will 
be located, the smoke dampers shall be permitted 
to be controlled by the smoke detection system. 

717.3.3.3 Combination fire/smoke damper actua
tion. Combination fire/smoke damper actuation shall be 
in accordance with Sections 717.3.3.1 and 717.3.3.2. 
Combination fire/smoke dampers installed in smoke 
control system shaft penetrations shall not be activated 
by local area smoke detection unless it is secondary to 
the smoke management system controls. 

717.3.3.4 Ceiling radiation damper actuation. The 
operating temperature of a ceiling radiation damper 
actuation device shall be 50°F (27.8°C) above the nor
mal temperature within the duct system, but not less 
than 160°F (71°C). 

717.3.3.5 Corridor damper actuation. Corridor 
damper actuation shall be in accordance with Sections 
717.3.3.1and717.3.3.2. 

717.4 Access and identification. Fire and smoke dampers 
shall be provided with an approved means of access that is 
large enough to permit inspection and maintenance of the 
damper and its operating parts. The access shall not affect the 
integrity of fire-resistance-rated assemblies. The access open
ings shall not reduce the fire-resistance rating of the assem
bly. Access points shall be permanently identified on the 
exterior by a label having letters not less than 1

/ 2 inch (12.7 
mm) in height reading: FIRE/SMOKE DAMPER, SMOKE 
DAMPER or FIRE DAMPER. Access doors in ducts shall be 
tight fitting and suitable for the required duct construction. 

1
717.5 Where required. Fire, dampers, smoke dampers, com
bination fire/smoke dampers, ceiling radiation dampers and 
corridor dampers shall be provided at the locations pre
scribed in Sections 717.5.1through717.5.7 and 717.6. Where 
an assembly is required to have bothfire dampers and smoke 
dampers, combination fire/smoke dampers or a fire damper 

I and a smoke damper shall be provided. 

717.5.1 Fire walls. Ducts and air transfer openings per
mitted in fire walls in accordance with Section 706.11 
shall be protected with listed fire dampers installed in 
accordance with their listing. 

717.5.1.1 Horizontal exits. A listed smoke damper 
designed to resist the passage of smoke shall be pro-
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vided at each point a duct or air transfer opening pene
trates afire wall that serves as a horizontal exit. 

717.5.2 Fire barriers. Ducts and air transfer openings of 
fire barriers shall be protected with approved fire dampers 
installed in accordance with their listing. Ducts and air I 
transfer openings shall not penetrate enclosures for inte
rior exit stairways and ramps and exit passageways, 
except as permitted by Sections 1023.5 and 1024.6, 
respectively. 

Exception: Fire dampers are not required at penetra
tions of fire barriers where any of the following apply: 

1. Penetrations are tested in accordance with ASTM 
E 119 or UL 263 as part of the fire-resistance
rated assembly. 

2. Ducts are used as part of an approved smoke con
trol system in accordance with Section 909 and 
where the use of a fire damper would interfere 
with the operation of a smoke control system. 

3. Such walls are penetrated by ducted HV AC sys
tems, have a required fire-resistance rating of 1 
hour or less, are in areas of other than Group H 
and are in buildings equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.l or 903.3.1.2. For the purposes 
of this exception, a ducted HV AC system shall be 
a duct system for conveying supply, return or 
exhaust air as part of the structure's HV AC sys
tem. Such a duct system shall be constructed of 

·sheet steel not less than No. 26 gage thickness 
and shall be continuous from the air-handling 
appliance or equipment to the air outlet and inlet 
terminals. 

717.5.2.1 Horizontal exits. A listed smoke damper 
designed to resist the passage of smoke shall be pro
vided at each point a duct or air transfer opening pene
trates afire barrier that serves as a horizontal exit. 

717.5.3 Shaft enclosures. Shaft enclosures that are per
mitted to be penetrated by ducts and air transfer openings 
shall be protected with approved fire and smoke dampers 
installed in accordance with their listing. 

Exceptions: 

1. Fire dampers are not required at penetrations of 
shafts where any of the following criteria are met: 

1.1. Steel exhaust subducts are extended not 
less than 22 inches (559 mm) vertically in 
exhaust shafts, provided there is a contin
uous airflow upward to the outside. 

1.2. Penetrations are tested in accordance with 
ASTM E 119 or UL 263 as part of the 
fire-resistance-rated assembly. 

1.3. Ducts are used as part of an approved 
smoke control system designed and 
installed in accordance with Section 909 
and where the fire damper will interfere 
with the operation of the smoke control 
system. 
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1.4. The penetrations are in parking garage 
exhaust or supply shafts that are separated 
from other building shafts by not less than 
2-hour fire-resistance-rated construction. 

2. In Group B and R occupancies equipped through
out with an automatic sprinkler system in accor
dance with Section 903.3.l.l, smoke dampers are 
not required at penetrations of shafts where all of 
the following criteria are met: 

2.1. Kitchen, clothes dryer, bathroom and toi
let room exhaust openings are installed 
with steel exhaust subducts, having a 
minimum wall thickness of 0.0187-inch 
(0.4712 mm) (No. 26 gage). 

2.2. The subducts extend not less than 22 
inches (559 mm) vertically. 

2.3. An exhaust fan is installed at the upper 
terminus of the shaft that is powered con
tinuously in accordance with the provi
sions of Section 909.11, so as to maintain 
a continuous upward airflow to the out
side. 

3. Smoke dampers are not required at penetration of 
exhaust or supply shafts in parking garages that 
are separated from other building shafts by not 
less than 2-hour fire-resistance-rated construc
tion. 

4. Smoke dampers are not required at penetrations 
of shafts where ducts are used as part of an 
approved mechanical smoke control system 
designed in accordance with Section 909 and 
where the smoke damper will interfere with the 
operation of the smoke control system. 

5. Fire dampers and combination fire/smoke damp
ers are not required in kitchen and clothes dryer 
exhaust systems where installed in accordance 
with the International Mechanical Code. 

717.5.4 Fire partitions. Ducts and air transfer openings 
that penetrate fire partitions shall be protected with listed 
fire dampers installed in accordance with their listing. 
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Exceptions: In occupancies other than Group H, fire 
dampers are not required where any of the following 
apply: 

1. Corridor walls in buildings equipped throughout 
with an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2 and the duct 
is protected as a through penetration in accor
dance with Section 714. 

2. Tenant partitions in covered and open mall build
ings where the walls are not required by provi
sions elsewhere in the code to extend to the 
underside of the floor or roof sheathing, slab or 
deck above. 

3. The duct system is constructed of approved mate
rials in accordance with the International 
Mechanical Code and the duct penetrating the 

wall complies with all of the following require
ments: 

3.1. The duct shall not exceed 100 square 
inches (0.06 m2

). 

3.2. The duct shall be constructed of steel not 
less than 0.0217 inch (0.55 mm) in thick
ness. 

3.3. The duct shall not have openings that 
communicate the corridor with adjacent 
spaces or rooms. 

3.4. The duct shall be installed above a ceil
ing. 

3.5. The duct shall not terminate at a wall reg
ister in the fire-resistance-rated wall. 

3.6. A minimum 12-inch-long (305 mm) by 
0.060-inch-thick (l.52 mm) steel sleeve 
shall be centered in each duct opening. 
The sleeve shall be secured to both sides 
of the wall and all four sides of the sleeve 
with minimum 1112-inch by 1112-inch by 
0.060-inch (38 mm by 38 mm by 1.52 
mm) steel retaining angles. The retaining 
angles shall be secured to the sleeve and 
the wall with No. 10 (MS) screws. The 
annular space between the steel sleeve 
and the wall opening shall be filled with 
mineral wool batting on all sides. 

4. Such walls are penetrated by ducted HV AC sys
tems, have a required fire-resistance rating of 1 
hour or less, and are in buildings equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2. 
For the purposes of this exception, a ducted 
HV AC system shall be a duct system for convey
ing supply, return or exhaust air as part of the 
structure's HV AC system. Such a duct system 
shall be constructed of sheet steel not less than 
No. 26 gage thickness and shall be continuous 
from the air-handling appliance or equipment to 
the air outlet and inlet terminals. 

717.5.4.1 Corridors. Duct and air transfer openings 
that penetrate corridors shall be protected with damp
ers as follows: 

1. A corridor damper shall be provided where corri
dor ceilings, constructed as required for the corri
dor walls as permitted in Section 708.4, 
Exception 3, are penetrated. 

2. A ceiling radiation damper shall be provided 
where the ceiling membrane of afire-resistance
rated floor-ceiling or roof-ceiling assembly, con
structed as permitted in Section 708.4, Exception 
2, is penetrated. 

3. A listed smoke damper designed to resist the pas
sage of smoke shall be provided at each point a 
duct or air transfer opening penetrates a corridor 
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enclosure required to have smoke and draft con
trol doors in accordance with Section 716.5.3. 

Exceptions: 

1. Smoke dampers are not required where the 
building is equipped throughout with an 
approved smoke control system in accordance 
with Section 909, and smoke dampers are not 
necessary for the operation and control of the 
system. 

2. Smoke dampers are not required in corridor 
penetrations where the duct is constructed of 
steel not less than 0.019 inch (0.48 mm) in 
thickness and there are no openings serving 
the corridor. 

717.5.5 Smoke barriers. A listed smoke damper designed 
to resist the passage of smoke shall be provided at each 
point a duct or air transfer opening penetrates a smoke bar
rier. Smoke dampers and smoke damper actuation meth-
ods shall comply with Section 717.3.3.2. · 

Exceptions: 

1. Smoke dampers are not required where the open
ings in ducts are limited to a single smoke com
partment and the ducts are constructed of steel. 

2. Smoke dampers are not required in smoke barri
ers required by Section 407.5 for Group I-2, Con
dition 2-where the HV AC system is fully 
ducted in accordance with Section 603 of the 
International Mechanical Code and where build
ings are equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1 and equipped with quick-response 
sprinklers in accordance with Section 903.3.2. 

717.5.6 Exterior walls. Ducts and air transfer openings in 
fire-resistance-rated exterior walls required to have pro
tected openings in accordance with Section 705.10 shall 
be protected with listed fire dampers installed in accor
dance with their listing. 

717.5. 7 Smoke partitions. A listed smoke damper 
designed to resist the passage of smoke shall be provided 
at each point that an air transfer opening penetrates a 
smoke partition. Smoke dampers and smoke damper actua
tion methods shall comply with Section 717.3.3.2. 

Exception: Where the installation of a smoke damper 
will interfere with the operation of a required smoke 
control system in accordance with Section 909, 
approved alternative protection shall be utilized. 

717 .6 Horizontal assemblies. Penetrations by ducts and air 
transfer openings of a floor, floor/ceiling assembly or the 
ceiling membrane of a roof/ceiling assembly shall be pro
tected by a shaft enclosure that complies with Section 713 or 
shall comply with Sections 717.6.1through717.6.3. 

717.6.1 Through penetrations. In occupancies other than 
Groups I-2 and I-3, a duct constructed of approved materi
als in accordance with the International Mechanical Code 
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that penetrates a fire-resistance-rated floor/ceiling assem
bly that connects not more than two stories is permitted 
without shaft enclosure protection, provided a listed fire 
damper is installed at the floor line or the duct is protected 
in accordance with Section 714.4. For air transfer open
ings, see Section 712.1.9. 

Exception: A duct is permitted to penetrate three floors 
or less without a fire damper at each floor, provided 
such duct meets all of the following requirements: 

1. The duct shall be contained and located within 
the cavity of a wall and shall be constructed of 
steel having a minimum wall thickness of 0.0187 
inches (0.4712 mm) (No. 26 gage). 

2. The duct shall open into only one dwelling or 
sleeping unit and the duct system shall be contin
uous from the unit to the exterior of the building. 

3. The duct shall not exceed 4-inch (102 mm) nomi
nal diameter and the total area of such ducts shall 
not exceed 100 square inches (0.065 m2

) in any 
100 square feet (9 .3 m2

) of floor area. 

4. The annular space around the duct is protected 
with materials that prevent the passage of flame 
and hot gases sufficient to ignite cotton waste 
where subjected to ASTM E 119 or UL 263 time
temperature conditions under a minimum posi
tive pressure differential of 0.01 inch (2.49 Pa) of 
water at the location of the penetration for the 
time period equivalent to the fire-resistance rat
ing of the construction penetrated. 

5. Grille openings located in a ceiling of a fire-resis
tance-rated floor/ceiling or roof/ceiling assembly 
shall be protected with a listed ceiling radiation 
damper installed in accordance with Section 
717.6.2.1. 

717 .6.2 Membrane penetrations. Ducts and air transfer 
openings constructed of approved materials in accordance 
with the International Mechanical Code that penetrate the 
ceiling membrane of a fire-resistance-rated floor/ceiling or 
roof/ceiling assembly shall be protected with one of the 
following: 

1. A shaft enclosure in accordance with Section 713. 

2. A listed ceiling radiation damper installed at the 
ceiling line where a duct penetrates the ceiling of a 
fire-resistance-rated floor/ceiling or roof/ceiling 
assembly. 

3. A listed ceiling radiation damper installed at the 
ceiling line where a diffuser with no duct attached 
penetrates the ceiling of a fire-resistance-rated floor/ 
ceiling or roof/ceiling assembly. 

717.6.2.1 Ceiling radiation dampers. Ceiling radia
tion dampers shall be tested in accordance with Section 
717.3.1. Ceiling radiation dampers shall be installed in 
accordance with the details listed in the fire-resistance
rated assembly and the manufacturer's instructions and 
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the listing. Ceiling radiation dampers are not required 
where one of the following applies: 

1. Tests in accordance with ASTM E 119 or UL 263 
have shown that ceiling radiation dampers are 
not necessary in order to maintain the fire-resis
tance rating of the assembly. 

2. Where exhaust duct penetrations are protected in 
accordance with Section 714.4.2, are located 
within the cavity of a wall and do not pass 
through another dwelling unit or tenant space. 

3. Where duct and air transfer openings are pro
tected with a duct outlet protection system tested 
as part of a fire-resistance-rated assembly in 
accordance with ASTM E 119 or UL 263. 

717.6.3 Nonfire-resistance-rated floor assemblies. Duct 
systems constructed of approved materials in accordance 
with the International Mechanical Code that penetrate 
nonfire-resistance-rated floor assemblies shall be pro
tected by any of the following methods: 

1. A shaft enclosure in accordance with Section 713. 

2. The duct connects not more than two stories, and the 
annular space around the penetrating duct is pro
tected with an approved noncombustible material 
that resists the free passage of flame and the prod
ucts of combustion. 

3. In floor assemblies composed of noncombustible 
materials, a shaft shall not be required where the 
duct connects not more than three stories, the annu
lar space around the penetrating duct is protected 
with an approved noncombustible material that 
resists the free passage of flame and the products of 
combustion and a fire damper is installed at each 
floor line. 

Exception: Fire dampers are not required in 
ducts within individual residential dwelling units. 

717.7 Flexible ducts and air connectors. Flexible ducts and 
air connectors shall not pass through any fire-resistance-rated 
assembly. Flexible air connectors shall not pass through any 
wall, floor or ceiling. 

SECTION 718 
CONCEALED SPACES 

718.1 General. Fireblocking and draftstopping shall be 
installed in combustible concealed locations in accordance 
with this section. Fireblocking shall comply wli:h Section 
718.2. Draftstopping in floor/ceiling spaces and attic spaces 
shall comply with Sections 718.3 and 718.4, respectively. 
The permitted use of combustible materials in concealed 
spaces of buildings of Type I or II construction shall b~ lim-
ited to the applications indicated in Secti.on 718.5: , . , · 

', I ' • l 1 • t 

718.2 Fireblocking. In dombustible c~nstructiort, flreblock
ing shall be installed to cut off concealed draft openings (both 
vertical and horizontal) and shall form an effective barrier 
between floors, between a top story ,and a roof or attic' space. 

148 

Fireblocking shall be installed in the locations specified in 
Sections 718.2.2 through 718.2.7. 

718.2.l Fireblocking materials. Fireblocking shall con
sist of the following materials: 

1. Two-inch (51 mm) :p.ominal lumber. 

2. Two thicknesses of 1-inch (25 mm) nominal lumber 
with broken lap joints. 

3. One thickness of 0.719-inch (18.3 mm) wood struc
tural panels with joints backed by 0.719-inch (18.3 
mm) wood structural panels. 

4. One thickness of 0.75-inch (19.1 mm) particleboard 
with joints backed by 0.75-inch (19 mm) particle-
board. · 

5. One-half-inch (12.7 mm) gypsum board. 

6. One-fourth-inch (6.4 mm) cement-based millboard. 

7. Batts or. blankets of mineral wool, mineral fiber or 
other approved materials installed in such a manner 
as to be securely retained in place. 

8. Cellulose insulation installed as tested for the spe-
cific application. 

718.2.1.l Batts or blankets of mineral wool or min
eral fiber. Batts or blankets of mineral wool or mineral 
fiber or other approved nonrigid materials shall be per
mitted for compliance with the 10-foot (3048 mm) hor
izontal fireblocking in walls constructed using parallel 
rows of studs or staggered studs. 

71S.:Z.i.2 Unfaced fiberglass. Unfaced fiberglass batt 
insulation used as fire blocking shal1 fill the entire cross 
section. of the. wall cavity to a minimum height of 16 
inches (406 mm) measured vertically. Where piping, 
conduit or similar obstructions are encountered, the 
insulation shall be packed tightly around the obstruc
tion. 

718.2.1.3 Loose-fill insulation material. Loose-fill 
insulation material, insulating foam sealants and caulk 
materials shall not be used as a fireblock unless specifi
cally tested in the form and manner intended for use to 
demonstrate its ability to remain in place and to retard 
the spread of fire and hot gases. 

718.2.1.4 Fireblocking integrity. The integrity of fire
blocks shall be maintained. 

718.2.1.5 Double stud walls. Batts or blankets of min
eral or glass fiber or other approved nonrigid materials 
shall be allowed as fireblocking in walls constructed 

. using parallel rows of studs or staggered studs. 

. 718.2.2 Concealed wall spaces. Fireblocking shall be 
· provided in concealed spaces of stud walls and partitions, 

· : 'including furred spaces, and parallel rows of studs or stag
gered studs, as follows: 

1. Vertically at the ceiling and floor levels. 

2. Horizontally at intervals not exceeding 10 feet (3048 
mm) .. 
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718.2.3 Connections between horizontal and vertical 
spaces. Fireblocking shall be provided at interconnections 
between concealed vertical stud wall or partition spaces 
and concealed horizontal spaces created by an assembly of 
floor joists or trusses, and between concealed vertical and 
horizontal spaces such as occur at soffits, drop ceilings, 
cove ceilings and similar locations. 

718.2.4 Stairways. Fireblocking shall be provided in con
cealed spaces between stair stringers at the top and bottom 
of the run. Enclosed spaces under stairways shall comply 
with Section 1011.7.3. 

718.2.5 Ceiling and floor openings. Where required by 
Section 712.1.8, Exception 1 of Section 714.4.1.2 or Sec
tion 714.5,fireblocking of the annular space around vents, 
pipes, ducts, chimneys and fireplaces at ceilings and floor 
levels shall be installed with a material specifically tested 
in the form and manner intended for use to demonstrate its 
ability to remain in place and resist the free passage of 
flame and the products of combustion. 

718.2.5.1 Factory-built chimneys and fireplaces. 
Factory-built chimneys and fireplaces shall be fire
blocked in accordance with UL 103 and UL 127 .. 

718.2.6 Exterior wall coverings. Fireblocking shall be 
installed within concealed spaces of exterior wall cover
ings and other exterior architectural elements where per
mitted to be of combustible construction as specified in 
Section 1406 or where erected with combustible frames. 
Fireblocking shall be installed at maximum intervals of 20 
feet (6096 mm) in either dimension so that there will be no 
concealed space exceeding 100 square feet (9 .3 m2

) 

between fireblocking. Where wood furring strips are used, 
they shall be of approved wood of natural decay resistance 
or preservative-treated wood. If noncontinuous, such ele
ments shall have closed ends, with not less than 4 inches 
(102 mm) of separation between sections. 

Exceptions: 

1. Fireblockiri.g of cornices is not required in single
family dwellings. Fireblocking of cornices of a 
two-family dwelling is required only at the line of 
dwelling unit separation. 

2. Fireblocking ·shall not be required where the 
exterior wall covering is installed on: noncombus
tible framing and the·. face of the . exterio~ wall 
cov:ering.~xposed to. the. concealed space l.s cov- .· 
ered by one of the following materials: 

2.1. Aluminum having a minimum: thickness 
of 0.019 inch (0.5 nlm). 

2.2. Corrosion-resistant steel having a base 
metal thickness not less than 0.016 inch 
(0.4 mm) at any point. 

2.3. Other approved noncombustible materi
als. 

3. Fireblocking shall not be required where the 
exterior wall covering has been tested in accor
dance with, and complies with the acceptance cri
teria of, NFPA 285. The exterior wall covering 
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shall be installed as tested in accordance with 
NFPA285. 

718.2. 7 Concealed sleeper spaces. Where wood sleepers 
are used for laying wood flooring on masonry or concrete 
fire-resistance-rated floors, the space between the floor 
slab and the underside of the wood flooring shall be filled 
with an approved material to resist the free passage of 
flame and products of combustion or fireblocked in such a 
manner that there will be no open spaces under the floor
ing that will exceed 100 square feet (9 .3 m2

) in area and 
such space shall be filled solidly under permanent parti
tions so that there is no communication under the flooring 
between adjoining rooms. 

Exceptions: 

1. Fireblocking is not required for slab-on-grade 
floors in gymnasiums. 

2. Fireblocking is required only at the juncture of 
each alternate lane and at the ends of each lane in 
a, bowling facility. 

718.3 Draftstopping in floors. In combustible construction, 
draftstopping shall· be installed to subdivide floor/ceiling 
assemblies in the locations prescribed in Sections 718.3.2 
through 718.3.3. · 

718.3.l Draftstopping materials. Draftstopping materials 
shall be not less than 1

/ 2-inch (12.7 mm) gypsum board, 3/ 8-

inch (9.5 mm) wood structural panel, 3
/ 8-inch (9.5 mm) 

particleboard, 1-inch (25-mm) nominal lumber, cement 
fiberboard, batts.or blankets of mineral wool or glass fiber, 
or other approved materials adequately supported. The 
integrity of draftstops shall be maintained. 

718.3.2 Groups.
1

R-l, R-2, R-3 and R-4. Draftstopping 
shall be provided in floor/ceiling spaces in Group R-1 
buildings, in Group R-2 buildings with three or more 
dwelling units, in Group R-3 buildings with two dwelling 
units and in Group R-4 buildings. Draftstopping shall be 
located above and in line with the dwelling unit and sleep
ing unit separations. 

Exceptions: 

1. Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 

2. Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.2, pro
vided that automatic sprinklers are installed in the 
combustible concealed spaces where the drafts
topping is being omitted. 

718.3.3 Other groups. In other groups, draftstopping shall 
be installed so that horizontal floor areas do not exceed 
1,000 square feet (93 m2

). 

Exception: Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler sys
tem in accordance with Section 903.3.1.1. 

718.4 Draftstopping in attics. In combustible construction, 
draftstopping shall be installed to subdivide attic spaces and 
concealed roof spaces in the locations prescribed in Sections 
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718.4.2 and 718.4.3. Ventilation of concealed roof spaces 
shall be maintained in accordance with Section 1203.2. 

718.4.1 Draftstopping materials. Materials utilized for 
draftstopping of attic spaces shall comply with Section 
718.3.1. 

718.4.1.1 Openings. Openings in the partitions shall be 
protected by self-closing doors with automatic latches 
constructed as required for the partitions. 

718.4.2 Groups R-1 and R-2. Draftstopping shall be pro
vided in attics, mansards, overhangs or other concealed 
roof spaces of Group R-2 buildings with three or more 
dwelling units and in all Group R-1 buildings. Draftstop
ping shall be installed above, and in line with, sleeping 
unit and dwelling unit separation walls that do not extend 
to the underside of the roof sheathing above. 

Exceptions: 

1. Where corridor walls provide a sleeping unit or 
dwelling unit separation, draftstopping shall only 
be required above one of the corridor walls. 

2. Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903 .3 .1.1. 

3. fu occupancies in Group R-2 that do not exceed 
four stories above grade plane, the attic space 
shall be subdivided by draftstops into areas not 
exceeding 3,000 square feet (279 m2

) or above 
every two dwelling units, whichever is smaller. 

4. Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.2, pro
vided that automatic sprinklers are installed in the 
combustible concealed space where the draftstop
ping is being omitted. 

718.4.3 Other groups. Draftstopping shall be installed in 
attics and concealed roof spaces, such that any horizontal 
area does not exceed 3,000 square feet (279 m2

). 

Exception: Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler sys
tem in accordance with Section 903.3.1.1. 

718.5 Combustible materials in concealed spaces in Type I 
or II construction. Combustible materials shall not be per
mitted in concealed spaces of buildings of Type I or II con
struction. 

Exceptions: 
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1. Combustible materials in accordance with Section 
603. 

2. Combustible materials exposed within plenums 
complying with Section 602 of the International 
Mechanical Code. 

3. Class A interior finish materials classified in accor
dance with Section 803. 

4. Combustible piping within partitions or shaft enclo
sures installed in accordance with the provisions of 
this code. 

5. Combustible piping within concealed ceiling spaces 
installed in accordance with the International 
Mechanical Code and the International Plumbing 
Code. 

6. Combustible insulation and covering on pipe and 
tubing, installed in concealed spaces other than ple
nums, complying with Section 720.7. 

SECTION 719 
FIRE-RESISTANCE 

REQUIREMENTS FOR PLASTER 

719.1 Thickness of plaster. The minimum thickness of gyp
sum plaster or Portland cement plaster used in a fire-resis
tance-rated system shall be determined by the prescribed fire 
tests. The plaster thickness shall be measured from the face of 
the lath where applied to gypsum lath or metal lath. 

719.2 Plaster equivalents. For fire-resistance purposes, 1
/ 2 

inch (12.7 mm) of unsanded gypsum plaster shall be deemed 
equivalent to 3

/ 4 inch (19.1 mm) of one-to-three gypsum sand 
plaster or 1 inch (25 mm) of Portland cement sand plaster. 

719.3 Noncombustible furring. In buildings of Type I and II 
construction, plaster shall be applied directly on concrete or 
masonry or on approved noncombustible plastering base and 
furring. 

719.4 Double reinforcement. Plaster protection more than 1 
inch (25 mm) in thickness shall be reinforced with an addi
tional layer of approved lath embedded not less than 3

/ 4 inch 
(19.1 mm) from the outer surface and fixed securely in place. 

Exception: Solid plaster partitions or where otherwise 
determined by fire tests. 

719.5 Plaster alternatives for concrete. fu reinforced con
crete construction, gypsum plaster or Portland cement plaster 
is permitted to be substituted for 1

/ 2 inch (12.7 mm) of the 
required poured concrete protection, except that a minimum 
thickness of 3 I 8 inch (9 .5 mm) of poured concrete shall be pro
vided in reinforced concrete floors and 1 inch (25 mm) in 
reinforced concrete columns in addition to the plaster finish. 
The concrete base shall be prepared in accordance with Sec
tion 2510.7. 

SECTION 720 
THERMAL- AND SOUND-INSULATING MATERIALS 

720.1 General. Insulating materials, including facings such 
as vapor retarders and vapor-permeable membranes, similar 
coverings and all layers of single and multilayer reflective 
foil insulations, shall comply with the requirements of this 
section. Where a flame spread index or a smoke-developed 
index is specified in this section, such index shall be deter
mined in accordance with ASTM E 84 or UL 723. Any mate
rial that is subject to an increase in flame spread index or 
smoke-developed index beyond the limits herein established 
through the effects of age, moisture or other atmospheric con
ditions shall not be permitted. 

Exceptions: 

1. Fiberboard insulation shall comply with Chapter 23. 
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2. Foam plastic insulation shall comply with Chapter 
26. 

3. Duct and pipe insulation and duct and pipe cover
ings and linings in plenums shall comply with the 
International Mechanical Code. 

4. All layers of single and multilayer reflective plastic 
core insulation shall comply with Section 2613. 

720.2 Concealed installation. Insulating materials, where 
concealed as installed in buildings of any type of construc
tion, shall have a flame spread index of not more than 25 and 
a smoke-developed index of not more than 450. 

Exception: Cellulosic fiber loose-fill insulation comply
ing with the requirements of Section 720.6 shall not be 
required to meet a flame spread index requirement but 
shall be required to meet a smoke-developed index of not 
more than 450 when tested in accordance with CAN/ULC 
S102.2. 

720.2.1 Facings. Where such materials are installed in 
concealed spaces in buildings of Type III, N or V con
struction, the flame spread and smoke-developed limita
tions do not apply to facings, coverings, and layers of 
reflective foil insulation that are installed behind and in 
substantial contact with the unexposed surface of the ceil
ing, wall or floor finish. 

Exception: All layers of single and multilayer reflec
tive plastic core insulation shall comply with Section 
2613. 

720.3 Exposed installation. Insulating materials, where 
exposed as installed in buildings of any type of construction, 
shall have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450. 

Exception: Cellulosic fiber loose-fill insulation comply
ing with the requirements of Section 720.6 shall not be 
required to meet a flame spread index requirement but 
shall be required to meet a smoke-developed index of not 
more than 450 when tested in accordance with CAN/ULC 
Sl02.2. 

720.3.l Attic floors. Exposed insulation materials 
installed on attic floors shall have a critical radiant flux of 
not less than 0.12 watt per square centimeter when tested 
in accordance with ASTM E 970. 

720.4 Loose-fill insulation. Loose-fill insulation materials 
that cannot be mounted in the ASTM E 84 or UL 723 appara
tus without a screen or artificial supports shall comply with 
the flame spread and smoke-developed limits of Sections 
720.2 and 720.3 when tested in accordance with CAN/ULC 
Sl02.2. 

Exception: Cellulosic fiber loose-fill insulation shall not 
be required to meet a flame spread index requirement 
when tested in accordance with CAN/ULC S 102.2, pro
vided such insulation has a smoke-developed index of not 
more than 450 and complies with the requirements of Sec
tion 720.6. 

720.5 Roof insulation. The use of combustible roof insula
tion not complying with Sections 720.2 and 720.3 shall be 
permitted in any type of construction provided that insulation 

2015 INTERNATIONAL BUILDING CODE® 

FIRE AND SMOKE PROTECTION FEATURES 

is covered with approved roof coverings directly applied 
thereto. 

720.6 Cellulosic fiber loose-fill insulation and self-sup
ported spray-applied cellulosic insulation. Cellulosic fiber 
loose-fill insulation and self-supported spray-applied cellu
losic insulation shall comply with CPSC 16 CFR Parts 1209 
and 1404. Each package of such insulating material shall be 
clearly labeled in accordance with CPSC 16 CFR Parts 1209 
and 1404. 

720.7 Insulation and covering on pipe and tubing. Insula
tion and covering on pipe and tubing shall have a flame 
spread index of not more than 25 and a smoke-developed 
index of not more than 450. 

Exception: Insulation and covering on pipe and tubing 
installed in plenums shall comply with the International 
Mechanical Code. 

SECTION 721 
PRESCRIPTIVE FIRE RESISTANCE 

721.1 General. The provisions of this section contain pre
scriptive details of fire-resistance-rated building elements, 
components or assemblies. The materials of construction 
listed in Tables 721.1(1), 721.1(2), and 721.1(3) shall be 
assumed to have the fire-resistance ratings prescribed 
therein. Where materials that change the capacity for heat dis
sipation are incorporated into a fire-resistance-rated assem
bly, fire test results or other substantiating data shall be made 
available to the building official to show that the required 
fire-resistance-rating time period is not reduced. 

721.1.1 Thickness of protective coverings. The thickness 
of fire-resistant materials required for protection of struc
tural members shall be not less than set forth in Table 
721.1(1), except as modified in this section. The figures 
shown shall be the net thickness of the protecting materials 
and shall not include any hollow space in back of the pro
tection. 

721.1.2 Unit masonry protection. Where required, metal 
ties shall be embedded in bed joints of unit masonry for 
protection of steel columns. Such ties shall be as set forth 
in Table 721.1(1) or be equivalent thereto. 

721.1.3 Reinforcement for cast-in-place concrete col
umn protection. Cast-in-place concrete protection for 
steel columns shall be reinforced at the edges of such 
members with wire ties of not less than 0.18 inch ( 4.6 mm) 
in diameter wound spirally around the columns on a pitch 
of not more than 8 inches (203 mm) or by equivalent rein
forcement. 

721.1.4 Plaster application. The finish coat is not 
required for plaster protective coatings where those coat
ings comply with the design mix and thickness require
ments of Tables 721.1(1), 721.1(2) and 721.1(3). 

721.1.5 Bonded prestressed concrete tendons. For mem
bers having a single tendon or more than one tendon 
installed with equal concrete cover measured from the 
nearest surface, the cover shall be not less than that set 
forth in Table 721.1(1). For members having multiple ten-
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dons installed with variable concrete cover, the average 
tendon cover shall be not less than that set forth in Table 
721.1(1), provided: 

1. The clearance from each tendon to the nearest 
exposed surface is used to determine the average 
cover. 

2. In no case can the clear cover for individual tendons 
be less than one-half of that set forth in Table 
721.1(1). A minimum cover of\ inch (19.1 mm) 
for slabs and 1 inch (25 mm) for beams is required 
for any aggregate concrete. 

3. For the purpose of establishing afire-resistance rat
ing, tendons having a clear covering less than that 
set forth in Table 721.1(1) shall not contribute more 
than 50 percent of the required ultimate moment 
capacity for members less than 350 square inches 
(0.226 m2

) in cross-sectional area and 65 percent for 
larger members. For structural design purposes, 
however, tendons having a reduced cover are 
assumed to be fully effective. 

SECTION 722 
CALCULATED FIRE RESISTANCE 

722.1 General. The provisions of this section contain proce
dures by which the fire resistance of specific materials or 
combinations of materials is established by calculations. 
These procedures apply only to the information contained in 
this section and shall not be otherwise used. The calculated 
fire resistance of concrete, concrete masonry and clay 
masonry assemblies shall be permitted in accordance with 
ACI 216.ltrMS 0216. The calculated fire resistance of steel 
assemblies shall be permitted in accordance with Chapter 5 of 
ASCE 29. The calculated fire resistance of exposed wood 
members and wood decking shall be permitted in accordance 
with Chapter 16 of ANSI/AF&PA National Design Specifi
cation for Wood Construction (NDS). 

722.1.1 Definitions. The following terms are defined in 
Chapter 2: 

CERAMIC FIBER BLANKET. 

CONCRETE, CARBONATE AGGREGATE. 

CONCRETE, CELLULAR. 

CONCRETE, LIGHTWEIGHT AGGREGATE. 

CONCRETE, PERLITE. 

CONCRETE, SAND-LIGHTWEIGHT. 

CONCRETE, SILICEOUS AGGREGATE. 

CONCRETE, VERMICULITE. 

GLASS FIBERBOARD. 

MINERAL BOARD. 
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722.2 Concrete assemblies. The provisions of this section 
contain procedures by which the fire-resistance ratings of 
concrete assemblies are established by calculations. 

722.2.1 Concrete walls. Cast-in-place and precast con
crete walls shall comply with Section 722.2.1.1. Multi
wythe concrete walls shall comply with Section 722.2.1.2. 
Joints between precast panels shall comply with Section 
722.2.1.3. Concrete walls with gypsum wallboard or plas
ter finish shall comply with Section 722.2.1.4. 

722.2.1.1 Cast-in-place or precast walls. The mini
mum equivalent thicknesses of cast-in-place or precast 
concrete walls for fire-resistance ratings of 1 hour to 4 
hours are shown in Table 722.2.1.1. For solid walls 
with flat vertical surfaces, the equivalent thickness is 
the same as the actual thickness. The values in Table 
722.2.1.1 apply to plain, reinforced or prestressed con
crete walls. 

722.2.1.1.1 Hollow-core precast wall panels. For 
hollow-core precast concrete wall panels in which 
the cores are of constant cross section throughout 
the length, calculation of the equivalent thickness by 
dividing the net cross-sectional area (the gross cross 
section minus the area of the cores) of the panel by 
its width shall be permitted 

TABLE 722.2.1.1 
MINIMUM EQUIVALENT THICKNESS OF CAST-IN-PLACE OR 

PRECAST CONCRETE WALLS, LOAD-BEARING OR 
NON LOAD-BEARING 

CONCRETE 
MINIMUM SLAB THICKNESS (inches) 
FOR FIRE-RESISTANCE RATING OF 

TYPE 
11

/ 2 hours 1 hour 2 hours 3 hours 4 hours 

Siliceous 3.5 4.3 5.0 6.2 7.0 

Carbonate 3.2 4.0 4.6 5.7 6.6 

Sand-lightweight 2.7 3.3 3.8 4.6 5.4 

Lightweight 2.5 3.1 3.6 4.4 5.1 

For SI: 1 inch= 25.4 mm. 

722.2.1.1.2 Core spaces filled. Where all of the core 
spaces of hollow-core wall panels are filled with 
loose-fill material, such as expanded shale, clay or 
slag, or vermiculite or perlite, the fire-resistance rat
ing of the wall is the same as that of a solid wall of 
the same concrete type and of the same overall 
thickness. 

722.2.1.1.3 Tapered cross sections. The thickness 
of panels with tapered cross sections shall be that 
determined at a distance 2t or 6 inches (152 mm), 
whichever is less, from the point of minimum thick
ness, where tis the minimum thickness. 
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STRUCTURAL 
ITEM PARTS TO BE NUMBER 

PROTECTED 

1-1.1 

1-1.2 

1-1.3 

1-1.4 

1-1.5 

1-1.6 

1-2.1 

1-3.l 

1-3.2 

1. Steel columns 1-3.3 
and all of primary 
trusses 
(continued) 1-3.4 

1-4.1 

1-5.1 

1-6.1 

1-6.2 

1-6.3 

l-6.4 

TABLE 721.1(1) 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Carbonate, lightweight and sand-lightweight aggregate concrete, members 6" x 6" or 
greater (not including sandstone, granite and siliceous gravel).• 

Carbonate, lightweight and sand-lightweight aggregate concrete, members 8" x 8" or 
greater (not including sandstone, granite and siliceous gravel).• 

Carbonate, lightweight and sand-lightweight aggregate concrete, members 
12" x 12" or greater (not including sandstone, granite and siliceous gravel)." 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 6" x 6" or 
greater." 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 8" x 8" or 
greater." 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 
12" x 12" or greater." 

Clay or shale brick with brick and mortar fill." 

4" hollow clay tile in two 2" layers; 1/2" mortar between tile and column; 3/8" metal mesh 
0.046" wire diameterin horizontal joints; tile fill." 

2" hollow clay tile; 3/4" mortar between tile and column; 3/8" metal mesh 0.046" wire 
diameter in horizontal joints; limestone concrete fill"; plastered with 3/4" gypsum plas-
ter. 

2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile or 3/8" 
metal mesh 0.046" diameter wire in horizontal joints; limestone or trap-rock concrete 
fill"extending 1" outside column on all sides. 

2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile with or 
without concrete fill; 3/4" mortar between tile and column. 

Cement plaster over metal lath wire tied to 3// cold-rolled vertical channels with 0.049" 
(No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 
1:2 1/2 by volume, cement to sand. 

Vermiculite concrete, 1:4 mix by volume over paperbacked wire fabric lath wrapped 
directly around column with additional 2" x 2" 0.065" 10.065" (No. 16/16 B.W. gage) 
wire fabric placed 3/4" from outer concrete surface. Wire fabric tied with 0.049" (No. 18 
B.W. gage) wire spaced 6" on center for inner layer and 2" on center for outer layer. 

Perlite or vermiculite gypsum plaster over metal lath wrapped around column and 
furred 11/4" from column flanges. Sheets lapped at ends and tied at 6" intervals with 
0.049" (No. 18 B.W. gage) tie wire. Plaster pushed through to flanges. 

Perlite or vermiculite gypsum plaster over self-furring metal lath wrappe.d directly 
around column, lapped l" and tied at 6" intervals with 0.049" (No. 18 B.W. gage) wire. 

Perlite or vermiculite gypsum plaster on metal lath applied to 3// cold-rolled channels 
spaced 24" apart vertically and wrapped flatwise around column. 

Perlite or vermiculite gypsum plaster over two layers of 1/2" plain full-length gypsum 
lath applied tight to column flanges. Lath wrapped with 1" hexagonal mesh of No. 20 
gage wire and tied with doubled 0.035" diameter (No. 18 B.W. gage) wire ties spaced 
23" on center. For three-coat work, the plaster mix for the second coat shall not exceed 
100 pounds of gypsum to 21/2 cubic feet of aggregate for the 3-hour system. 

(continued) 
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MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hours hours hours hour 

2112 2 1112 1 

2 1112 1 1 

1112 1 1 1 

3 2 1112 1 

2112 2 1 1 

2 1 1 1 

33/4 - - 2114 

4 - - -

3 - - -

- - 3 -

- - - 2 

- - 2112b 7/8 

2 - - -

1112· 1 - -

13/4 13/8 1 -

1112 - - -

2112 2 - -
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STRUCTURAL ITEM 
PARTS TO BE NUMBER 
PROTECTED 

1-6.5 

1-7.1 

1-7.2 

1. Steel columns 
and all of primary 1-7.3 

trusses 

1-8.l 

1-9.1 

2-1.1 

2. Webs or flanges 
of steel beams and 
girders 2-1.2 
(continued) 

2-2.1 

TABLE 721.1(1)-continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Perlite or vermiculite gypsum plaster over one layer of 112" plain full-length gypsum 
lath applied tight to column flanges. Lath tied with doubled 0.049" (No. 18 B.W. gage) 
wire ties spaced 23" on center and scratch coat wrapped with 1" hexagonal mesh 0.035" 
(No. 20 B.W. gage) wire fabric. For three-coat work, the plaster mix for the second coat 
shall not exceed 100 pounds of gypsum to 2112 cubic feet of aggregate. 

Multiple layers of 1I2" gypsum wallboard0 adhesivelyd secured to column flanges and 
successive layers. Wallboard applied without horizontal joints. Comer edges of each 
layer staggered. Wallboard layer below outer layer secured to column with doubled 
0.049" (No. 18 B.W. gage) steel wire ties spaced 15" on center. Exposed comers taped 
and treated. 

Three layers of sis" Type X gypsum wallboard.°First and second layer held in place by 
'Is" diameter by l 31s" long ring shank nails with sl,6" diameter heads spaced 24" on cen-
ter at comers. Middle layer also secured with metal straps at mid-height and 18" from 
each end, and by metal comer bead at each comer held by the metal straps. Third layer 
attached to comer bead with 1" long gypsum wallboard screws spaced 12" on center. 

Three layers of sis" Type X gypsum wallboard,0 each layer screw attached to 1 sis" steel 
studs 0.018" thick (No. 25 carbon sheet steel gage) at each comer of column. Middle 
layer also secured with 0.049" (No. 18 B.W. gage) double-strand steel wire ties, 24" on 
center. Screws are No. 6 by 1" spaced 24" on center for inner layer, No. 6 by 1 sis" 
spaced 12" on center for middle layer and No. 8 by 211/ spaced 12" on center for outer 
layer. 

Wood-fibered gypsum plaster mixed 1:1 by weight gypsum-to-sand aggregate applied 
over metal lath. Lath lapped 1" and tied 6" on center at all end, edges and spacers with 
0.049" (No. 18 B.W. gage) steel tie wires. Lath applied over 112" spacers made of 31/ 
furring channel with 2" legs bent around each comer. Spacers located 1" from top and 
bottom of member and a maximum of 40" on center and wire tied with a single strand 
of 0.049" (No. 18 B.W. gage) steel tie wires. Comer bead tied to the lath at 6" on center 
along each comer to provide plaster thickness. 

Minimum W8x35 wide flange steel column (wld:::: 0.75) with each web cavity filled 
even with the flange tip with normal weight carbonate or siliceous aggregate concrete 
(3,000 psi minimum compressive strength with 145 pcf ± 3 pcfunit weight). Reinforce 
the concrete in each web cavity with a minimum No. 4 deformed reinforcing bar 
installed vertically and centered in the cavity, and secured to the column web with a 
minimum No. 2 horizontal deformed reinforcing bar welded to the web every 18" on 
center vertically. As an alternative to the No. 4 rebar, 31/ diameter by 3" long headed 
studs, spaced at 12" on center vertically, shall be welded on each side of the web mid-
way between the column flanges. 

Carbonate, lightweight and sand-lightweight aggregate concrete (not including sand-
stone, granite and siliceous gravel) with 3" or finer metal mesh placed 1" from the fin-
ished surface anchored to the top flange and providing not less than 0.025 square inch 
of steel area per foot in each direction. 

Siliceous aggregate concrete and concrete excluded in Item 2-1.1 with 3" or finer metal 
mesh placed 1" from the finished surface anchored to the top flange and providing not 
less than 0.025 square inch of steel area per foot in each direction. 

Cement plaster on metal lath attached to 31/ cold-rolled channels with 0.04" (No. 18 
B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 1:2 112 by volume, cement 
to sand. 

(continued-)-

MINIMUM THICKNESS OF 
INSULATING MATERIAL 

FOR THE FOLLOWING 
FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hours hours hours hour 

- 2 - -

- - 2 1 

- - 171s -

- 111s - -

- - 1s1s -

See 
- - - Note 

n 

2 1112 1 1 

2112 2 11/2 1 

- - 2'12b ?Is 
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STRUCTURAL ITEM 
PARTS TO BE 

NUMBER PROTECTED 

2-3.1 

2-4.1 

2. Webs or 
flanges of steel 
beams and 
girders 

2-4.2 

3. Bonded pre-
tensioned rein-
forcement in 3-1.1 
prestressed 
concrete0 

TABLE 721.1 (1 )-continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Vermiculite gypsum plaster on a metal lath cage, wire tied to 0.165" diameter (No. 8 
B.W. gage) steel wire hangers wrapped around beam and spaced 16" on center. Metal 
lath ties spaced approximately 5" on center at cage sides and bottom. 

Two layers of 5fs" Type X gypsum wallboard0 are attached to U-shaped brackets spaced 
24" on center. 0.018" thick (No. 25 carbon sheet steel gage) 15

/ 8" deep by 1" galvanized 
steel runner channels are first installed parallel to and on each side of the top beam 
flange to provide a 1/2" clearance to the flange. The channel runners are attached to steel 
deck or concrete floor construction with approved fasteners spaced 12" on center. U-
shaped brackets are formed from members identical to the channel runners. At the bent 
portion of the U-shaped bracket, the flanges of the channel are cut out so that 15

/ 8" deep 
comer channels can be inserted without attachment parallel to each side of the lower 
flange. 
As an alternative, 0.021" thick (No. 24 carbon sheet steel gage) 1" x 2" runner and cor-
ner angles shall be used in lieu of channels, and the web cutouts in the U-shaped brack-
ets shall not be required. Each angle is attached to the bracket with 1/ 2"-long No. 8 self-
drilling screws. The vertical legs of the U-shaped bracket are attached to the runners 
with one 
1/2" long No. 8 self-drilling screw. The completed steel framing provides a 21/8" and 11

/ 2" 
space between the inner layer of wallboard and the sides and bottom of the steel beam, 
respectively. The inner layer of wallboard is attached to the top runners and bottom cor-
ner channels or comer angles with 11/4"-long No. 6 self-drilling screws spaced 16" on 
center. The outer layer of wallboard is applied with 13//-long No. 6 self-drilling screws 
spaced 8" on center. The bottom comers are reinforced with metal comer beads. 

Three layers of 5 
/ 8" Type X gypsum wallboard0 attached to a steel suspension system as 

described immediately above utilizing the 0.018" thick (No. 25 carbon sheet steel gage) 
1" x 2" lower comer angles. The framing is located so that a 21/8" and 2" space is pro-
vided between the inner layer of wallboard and the sides and bottom of the beam, 
respectively. The first two layers of wallboard are attached as described immediately 
above. A layer of 0.035" thick (No. 20 B.W. gage) 1" hexagonal galvanized wire mesh is 
applied under the soffit of the middle layer and up the sides approximately 2". The mesh 
is held in position with the No. 6 15

/ 8"-long screws installed in the vertical leg of the bot-
tom comer angles. The outer layer of wallboard is attached with No. 6 21//-long screws 
spaced 8" on center. One screw is also installed at the mid-depth of the bracket in each 
layer. Bottom comers are fmished as described above. 

Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete 

Beams or girders 

Solid h 

(continued) 
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MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hours hours hours hour 

- 118 - -

- - 1114 -

- 1118 - -

4g 3g 2112 1112 

2 1112 1 
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FIRE AND SMOKE PROTECTION FEATURES 

STRUCTURAL ITEM 
PARTS TOBE NUMBER 
PROTECTED 

4. Bonded or 
4-1.1 

unbonded post-
tensioned ten-
dons in pre-
stressed 
concrete0

• i 

4-1.2 

5. Reinforcing 
steel in rein-
forced concrete 
columns, beams 

5-1.1 

girders and 
trusses 

6. Reinforcing 
steel in rein- 6-1.1 
forced concrete 6-1.2 
joists1 

7. Reinforcing 
and tie rods in 7-1.1 
floor and roof 7-1.2 
slabs1 

TABLE 721.1(1)-continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALsm 

INSULATING MATERIAL USED 

Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete 
Unrestrained members: 

Solid slabsh 
Beams and girdersi 

811 wide 
greater than 12" wide 

Carbonate, lightweight, sand-lightweight and siliceous aggregate 
Restrained members:k 
Solid slabsh 
Beams and girdersi 

811 wide 
greater than 12" wide 

Carbonate, lightweight and sand-lightweight aggregate concrete, members 12" or 
larger, square or round. (Size limit does not apply to beams and girders monolithic 
with floors.) 
Siliceous aggregate concrete, members 12" or larger, square or round. (Size limit does 
not apply to beams and girders monolithic with floors.) 

Carbonate, lightweight and sand-lightweight aggregate concrete 
Siliceous aggregate concrete 

Carbonate, lightweight and sand-lightweight aggregate concrete 
Siliceous aggregate concrete 

For SI: 1 inch= 25.4 mm, 1 square inch= 645.2 rnm2, 1 cubic foot= 0.0283 m3
, 1 pound per cubic foot= 16.02 kg/m3

• 

a. Reentrant parts of protected members to be filled solidly. 
b. Two layers of equal thickness with a %-inch airspace between. 

MINIMUM THICKNESS OF 
INSULATING MATERIAL 

FOR THE FOLLOWING 
FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hours hours hours hour 

- 2 1112 -

4112 2112 13/4 
3 2112 2 1112 

1114 1 3/4 -

2112 2 13/4 -
2 13/4 1112 -

1112 1112 1112 1112 

2 1112 1112 1112 

1114 1114 1 % 
13/4 1112 1 3/4 

1 1 3/4 3/4 
1114 1 1 3/4 

c. For all of the construction with gypsum wallboard described in Table 721.1(1), gypsum base for veneer plaster of the same size, thickness and core type shall 
be permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard and the joints on the face layer are 
reinforced, and the entire surface is covered with not less than 1/ 16-inch.gypsum veneer plaster. 

d. An approved adhesive qualified under ASTM E 119 or UL 263. 
e. Where lightweight or sand-lightweight concrete having an oven-dry weight of 110 pounds per cubic foot or less is used, the tabulated minimum cover shall be 

permitted to be reduced 25 percent, except that in no case shall the cover be less than 3/4 inch in slabs or 11
/ 2 inches in beams or girders. 

f. For solid slabs of siliceous aggregate concrete, increase tendon cover 20 percent. 
g. Adequate provisions against spalling shall be provided by U-shaped or hooped stirrups spaced not to exceed the depth of the member with a clear cover of 1 

inch. 
h. Prestressed slabs shall have a thickness not less than that required in Table 721.1(3) for the respective fire-resistance time period. 
i. Fire coverage and end anchorages shall be as follows: Cover to the prestressing steel at the anchor shall be 1/ 2 inch greater than that required away from the 

anchor. Minimum cover to steel-bearing plate shall be 1 inch in beams and 3/ 4 inch in slabs. 
j. For beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be determined by interpolation. 
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained. 
I. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent 

performance to that of monolithic concrete construction. 
m. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in GA 600 shall be accepted as if herein listed. 
n. No additional insulating material is required on the exposed outside face of the column flange to achieve a 1-hour fire-resistance rating. 
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TABLE 721.1 (2) 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,a,p 

MINIMUM FINISHED 
THICKNESS FACE-TO· 

MATERIAL ITEM CONSTRUCTION FACEb (inches) 
NUMBER 

4 3 2 1 
hours hours hours hour 

1-1.1 Solid brick of clay or shalec. 6 4.9 3.8 2.7 

1-1.2 Hollow brick, not filled. 5.0 4.3 3.4 2.3 

1-1.3 
Hollow brick unit wall, grout or filled with perlite vermiculite or expanded shale aggre-

6.6 5.5 4.4 3.0 1. Brick of clay gate. 
or shale 4" nominal thick units not less than 75 percent solid backed with a hat-shaped metal fur-

1-2.1 
ring channel 3// thick formed from 0.021" sheet metal attached to the brick wall on 24" 
centers with approved fasteners, and 1/ 2" Type X gypsum wallboard attached to the metal 

- - 5d -

furring strips with 1 "-long Type S screws spaced 8" on center. 

2. Combination 2-1.1 4" solid brick and 4" tile (not less than 40 percent solid). - 8 - -
of clay brick and 
load-bearing hol- 2-1.2 4" solid brick and 8" tile (not less than 40 percent solid). 12 - - -
low clay tile 

3-1.1 f,g Expanded slag or pumice. 4.7 4.0 3.2 2.1 

3. Concrete 3-l.2f,g Expanded clay, shale or slate. 5.1 4.4 3.6 2.6 

masonry units 3-l.3f Limestone, cinders or air-cooled slag. 5.9 5.0 4.0 2.7 
3-l.4f, g Calcareous or siliceous gravel. 6.2 5.3 4.2 2.8 

Siliceous aggregate concrete. 7.0 6.2 5.0 3.5 

4. Solid con- Carbonate aggregate concrete. 6.6 5.7 4.6 3.2 
4-1.1 

creteh.i Sand-lightweight concrete. 5.4 4.6 3.8 2.7 

Lightweight concrete. 5.1 4.4 3.6 2.5 

5-1.1 
One 2" unit cored 15 percent maximum and one 4" unit cored 25 percent maximum with - 63/8 - -3// mortar-filled collar joint. Unit positions reversed in alternate courses. 

One 2" unit cored 15 percent maximum and one 4" unit cored 40 percent maximum with 
5-1.2 3// mortar-filled collar joint. Unit positions side with 3// gypsum plaster. Two wythes - 63/4 - -

tied together every fourth course with No. 22 gage corrugated metal ties. 

5. Glazed or 5-1.3 One unit with three cells in wall thickness, cored 29 percent maximum. - - 6 -
unglazed facing One 2" unit cored 22 percent maximum and one 4" unit cored 41 percent maximum with 
tile, nonload- 5-1.4 1

// mortar-filled collar joint. Two wythes tied together every third course with 0.030" - - 6 -
bearing (No. 22 galvanized sheet steel gage) corrugated metal ties. 

5-1.5 One 4" unit cored 25 percent maximum with 3/4" gypsum plaster on one side. - - 43/4 -

5-1.6 One 4" unit with two cells in wall thickness, cored 22 percent maximum. - - - 4 

5-1.7 One 4" unit cored 30 percent maximum with 3/4" vermiculite gypsum plaster on one side. - - 4112 -

5-1.8 One 4" unit cored 39 percent maximum with 3/4" gypsum plaster on one side. - - - 4112 

(continued) 
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TABLE 721.1(2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 

ITEM 
THICKNESS FACE·TO· 

MATERIAL 
NUMBER 

CONSTRUCTION FACEb (inches) 

4 3 2 1 
hours hours hours hour 

3
/ 4" by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" on cen-

6-1.1 
ter with 2.6-pound flat metal lath applied to one face and tied with 0.049" (No. 18 B.W. 

- - - 2d 
gage) wire at 6" spacing. Gypsum plaster each side mixed 1:2 by weight, gypsum to 
sand aggregate. 
3
// by 0.05" (No. 16 carbon sheet steel gage) cold-rolled channels 16" on center with . 

metal lath applied to one face and tied with 0.049" (No. 18 B.W. gage) wire at 6" spac-
6-1.2 ing. Perlite or vermiculite gypsum plaster each side. For three-coat work, the plaster mix - - 2'12d 2d 

forthe second coat shall not exceed 100 pounds of gypsum to 21
/ 2cubic feet of aggregate 

for the 1-hour system. 
6. Solid gypsum 3

// by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" on cen-
plaster 6-1.3 ter with 3/ 8" gypsum lath applied to one face and attached with sheet metal clips. Gyp- - - - 2d 

sum plaster each side mixed 1:2 by weight, gypsum to sand aggregate. 

6-2.1 
Studless with 1/ 2" full-length plain gypsum lath and gypsum plaster each side. Plaster 

- - - 2d 
mixed 1: I for scratch coat and 1 :2 for brown coat, by weight, gypsum to sand aggregate. 

6-2.2 
Studless with 1/ 2" full-length plain gypsum lath and perlite or vermiculite gypsum plaster 

- - 2'12d 2d 
each side. 

Studless partition with 3/ 8" rib metal lath installed vertically adjacent edges tied 6" on 
6-2.3 center with No. 18 gage wire ties, gypsum plaster each side mixed 1:2 by weight, gyp- - - - 2d 

sum to sand aggregate. 

7. Solid perlite 
Per lite mixed in the ratio of 3 cubic feet to 100 pounds of Portland cement and machine 
applied to stud side of 11

/ 2" mesh by 0.058-inch (No. 17 B.W. gage) paper-backed 
and Portland 7-1.1 

woven wire fabric lath wire-tied to 4"-deep steel trussed wirei studs 16" on center. Wire 
- - 3'/sd -

cement 
ties of 0.049" (No. 18 B.W. gage) galvanized steel wire 6" on center vertically. 

8. Solid neat 3
// by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled channels, 12" on center 

wood fibered 8-1.1 with 2.5-pound flat metal lath applied to one face and tied with 0.049" (No. 18 B.W. - - 2d -
gypsum plaster gage) wire at 6" spacing. Neat gypsum plaster applied each side. 

9. Solid wall-
One full-length layer 1/ 2" Type X gypsum wallboardelaminated to each side of 1" full. 

board partition 
9-1.1 length V -edge gypsum coreboard with approved laminating compound. Vertical joints - - 2d -

of face layer and coreboard staggered not less than 3". 

One full-length layer of 5/ 8" Type X gypsum wallboard• attached to both sides of wood 
or metal top and bottom runners laminated to each side of 1 "x 6" full-length gypsum 

10-1.1 core board ribs spaced 2" on center with approved laminating compound. Ribs centered - - - 2'/4d 
10. Hollow (stud- at vertical joints of face plies and joints staggered 24" in opposing faces. Ribs may be 
less) gypsum recessed 6" from the top and bottom. 
wallboard parti-

1" regular gypsum V-edge full-length backing board attached to both sides of wood or ti on 
10-1.2 

metal top and bottom runners with nails or 15
/ 8" drywall screws at 24" on center. Mini- - - 45/gd -mum width of rumors 15

/ 8". Face layer of 1/ 2" regular full-length gypsum wallboard lam-
inated to outer faces of backing board with approved laminating compound. 

(continued) 
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TABLE 721.1 (2) -continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE· TO-

MATERIAL 
ITEM CONSTRUCTION FACE" (inches) 

NUMBER 
4 3 2 1 

hours hours hours hour 

11-1.l 
311/ x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 24" on center. sis" gyp-

- - - 431/ sum plaster on metal lath each side mixed 1 :2 by weight, gypsum to sand aggregate. 

33 Is" x 0.055" (No. 16 carbon sheet steel gage) approved nailablekstuds spaced 24" on 
11-1.2 center. sis" neat gypsum wood-fibered plaster each side over 3ls" rib metal lath nailed to - - 5s1s -

11. Noncombusti-
studs with 6d common nails, 8" on center. Nails driven 111/ and bent over. 

ble studs-interior 4" x 0.044" (No. 18 carbon sheet steel gage) channel-shaped steel studs at 16" on center. 

partition with 11-1.3 
On each side approved resilient clips pressed onto stud flange at 16" vertical spacing, 114" 

- 75/gd - -
plaster each side pencil rods snapped into or wire tied onto outer loop of clips, metal lath wire-tied to pen-

cil rods at 6" intervals, 1" perlite gypsum plaster, each side. 

2112" x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 16" on center. Wood 

11-1.4 
fibered gypsum plaster mixed 1: 1 by weight gypsum to sand aggregate applied on 3 I 4- - - 4114d -
pound metal lath wire tied to studs, each side. 31/ plaster applied over each face, includ-
ing finish coat. 

2" x 4" wood studs 16" on center with\" gypsum plaster on metal lath. Lath attached 

12-l.11•m 
by 4d common nails bent over or No. 14 gage by 111/ by 31/ crown width staples spaced 

- - - 511s 
6" on center. Plaster mixed 1:1112 for scratch coat and 1:3 for brown coat, by weight, 
gypsum to sand aggregate. 

12. Wood studs-
2" x 4" wood studs 16" on center with metal lath and 71s" neat wood-fibered gypsum 

12-1.i plaster each side. Lath attached by 6d common nails, 7" on center. Nails driven 111/ and - - 5112d -
interior partition bent over. 
with plaster each 

2" x 4" wood studs 16" on center with 3ls" perforated or plain gypsum lath and 112" gyp-side 
12-1.31 sum plaster each side. Lath nailed with l 11s" by No. 13 gage by 19164" head plasterboard - - - 5114 

blued nails, 4" on center. Plaster mixed 1 :2 by weight, gypsum to sand aggregate. 

2" x 4" wood studs 16" on center with 3/s" Type X gypsum lath and 112" gypsum plaster 
12-1.41 each side. Lath nailed with l 11s" by No. 13 gage by 19164" head plasterboard blued nails, - - - 51/4 

5" on center. Plaster mixed 1:2 by weight, gypsum to sand aggregate. 

0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 24" on center with one 
full-length layer of 5ls" Type X gypsum wallboard0 applied vertically attached with 1 "-
long No. 6 drywall screws to each stud. Screws are 8" on center around the perimeter 

13-1.l and 12" on center on the intermediate stud. Where applied horizontally, the Type X gyp- - - - 271sd 
sum wallboard shall be attached to 35ls" studs and the horizontal joints shall be staggered 
with those on the opposite side. Screws for the horizontal application shall be 8" on cen-
ter at vertical edges and 12" on center at intermediate studs. 

13.Noncombusti-
0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 25" on center with two 

ble studs-interior 
partition with gyp-

full-length layers of 112" Type X gypsum wallboard0 applied vertically each side. First 

sum wallboard 
layer attached with 1 "-long, No. 6 drywall screws, 8" on center around the perimeter and 

each side 
13-1.2 12" on center on the intermediate stud. Second layer applied with vertical joints offset - - 35/gd -

one stud space from first layer using 15/s" long, No. 6 drywall screws spaced 9" on center 
along vertical joints, 12" on center at intermediate studs and 24" on center along top and 
bottom runners. 

0.055" (No. 16 carbon sheet steel gage) approved nailable metal studs0 24" on center 

13-1.3 
with full-length 5/g" Type X gypsum wallboard0 applied vertically and nailed 7" on center 

- - - 411s 
with 6d cement-coated common nails. Approved metal fastener grips used with nails at 
vertical butt joints along studs. 

(continued) 
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TABLE 721.1(2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TO-

MATERIAL ITEM CONSTRUCTION FACE•(fnches) 
NUMBER 

4 3 2 1 
hours hours hours hour 

2" x 4" wood studs 16" on center with two layers of.3/8" regular gypsum 
wallboard0 each side, 4d cooler"or wallboardnnails at 8" on center first layer, 5d 

14-1.lh,m cooler" or wallboardn nails at 811 on center second layer with laminating compound - - - 5 
between layers, joints staggered. First layer applied full length vertically, second 
layer applied horizontally or vertically. 

2" x 4" wood studs 16" on center with two layers \"regular gypsum wallboard0 

14-1.i•m 
applied vertically or horizontally each sidek, joints staggered. Nail base layer with 5d 

- - - 5112 
cooler" or wallboardn nails at 8" on center face layer with 8d cooler" or wallboard" 
nails at 811 on center. 

2" x 4" wood studs 24" on center with 5/ 8" Type X gypsum wallboard0 applied verti-

14.Wood 14-1.31•m cally or horizontally nailed with 6d cooler" or wallboard" nails at 7" on center with - - - 43/4 

studs-interior par- end joints on nailing members. Stagger joints each side. 

tition with gyp- 2" x 4" fire-retardant-treated wood studs spaced 24" on center with one layer of 
sum wallboard 14-1.41 5/ 8" Type X gypsum wallboard• applied with face paper grain (long dimension) paral- - - - 4%d 
each side lel to studs. Wallboard attached with 6d cooler" or wallboard"nails at 7" on center. 

2" x 4" wood studs 16" on center with two layers 5/ 8" Type X gypsum wallboard• 
each side. Base layers applied vertically and nailed with 6d cooler" or wallboard" 

14-l.51•m 
nails at 9" on center. Face layer applied vertically or horizontally and nailed with 8d - - 6 -
cooler" or wallboard"nails at 7" on center. For nail-adhesive application, base layers 
are nailed 611 on center. Face layers applied with coating of approved wallboard 
adhesive and nailed 12" on center. 

2" x 3" fire-retardant-treated wood studs spaced 24" on center with one layer of 

14-1.61 
5/ 8" Type X gypsum wallboard• applied with face paper grain (long dimension) at 

- - - 3s/sd 
right angles to studs. Wallboard attached with 6d cement-coated box nails spaced 7" 
on center. 

Exterior surface with 3// drop siding over 1/ 2" gypsum sheathing on 2" x 4" wood 
studs at 16" on center, interior surface treatment as required for 1-hour-rated exterior 

Var-
15-l.11•m or interior 2" x 4" wood stud partitions. Gypsum sheathing nailed with 13/4" by No. - - -

ies 
11 gage by\/ head galvanized nails at 811 on center. Siding nailed with 7d galva-
nized smooth box nails. 

2" x 4" wood studs 16" on center with metal lath and 3/4" cement plaster on each 

15-1.i·m 
side. Lath attached with 6d common nails 7" on center driven to 1" minimum pene-

- - - 53/s tration and bent over. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by vol-
15. Exterior or ume, cement to sand. 
interior walls 
(continued) 2" x 4" wood studs 16" on center with 7/ 8" cement plaster (measured from the face of 

studs) on the exterior surface with interior surface treatment as required for interior Var-
15-l.31•m 

wood stud partitions in this table. Plaster mix 1:4 for scratch coat and 1:5 for brown 
- - -

ies 
coat, by volume, cement to sand. 

35
/ 8" No. 16 gage noncombustible studs 16" on center with\" cement plaster (mea-

sured from the face of the studs) on the exterior surface with interior surface treat-
Var-

15-1.4 ment as required for interior, nonbearing, noncombustible stud partitions in this - - -
iesd 

table. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by volume, cement to 
sand. 

(continued) 
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TABLE 721.1(2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TO· 

MATERIAL 
ITEM 

CONSTRUCTION FACEb (inches) 
NUMBER 

4 3 2 1 
hours hours hours hour 

21
// x 33/4

11 clay face brick with cored holes over 1/2" gypsum sheathing on exterior sur-
face of2" x 411 wood studs at 1611 on center and two layers 5/ 8

11 TypeX gypsum wallboard• 
on interior surface. Sheathing placed horizontally or vertically with vertical joints over 
studs nailed 611 on center with 13// x No. 11 gage by 7/ 16

11 head galvanized nails. Inner 
layer of wallboard placed horizontally or vertically and nailed 811 on center with 6d cool-

15-l.5m er" or wallboard" nails. Outer layer of wallboard placed horizontally or vertically and - - 10 -
nailed 811 on center with 8d cooler" or wallboard"nails. Joints staggered with vertical 
joints over studs. Outer layer joints taped and finished with compound. Nail heads cov-
ered with joint compound. 0.035 inch (No. 20 galvanized sheet gage) corrugated galva-
nized steel wall ties 3/4

11 by 65
/8

11 attached to each stud with two 8d cooler" or wallboard" 
nails every sixth course of bricks. 

2" x 6" fire-retardant-treated wood studs 1611 on center. Interior face has two layers of\" 
Type X gypsum with the base layer placed vertically and attached with 6d box nails 1211 

on center. The face layer is placed horizontally and attached with 8d box nails 8" on cen-
ter at joints and 1211 on center elsewhere. The exterior face has a base layer of 5/ 8

11 Type X 
gypsum sheathing placed vertically with 6d box nails 8" on center at joints and 1211 on 
center elsewhere. An approved building paper is next applied, followed by self-furred 

15-l.61•m exterior lath attached with 21/2", No. 12 gage galvanized roofing nails with a 3/8
11 diameter - - 81/4 -

15. Exterior or 
head and spaced 611 on center along each stud. Cement plaster consisting of a 1/2

11 brown 

interior walls 
coat is then applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement 

(continued) 
to sand with 10 pounds of hydrated lime and 3 pounds of approved additives or admix-
tures per sack of cement. The brown coat is mixed in the proportion of 1:4 by weight, 
cement to sand with the same amounts of hydrated lime and approved additives or admix-
tures used in the scratch coat. 

2" x 6" wood studs 1611 on center. The exterior face has a layer of\" Type X gypsum 
sheathing placed vertically with 6d box nails 8 11 on center at joints and 1211 on center else-
where. An approved building paper is next applied, followed by l 11 by No. 18 gage self-
furred exterior lath attached with 8d by 21/2" long galvanized roofing nails spaced 6" on 
center along each stud. Cement plaster consisting of a 1

/ 2" scratch coat, a bonding agent 
and a 1/2" brown coat and a finish coat is then applied. The scratch coat is mixed in the 
proportion of 1:3 by weight, cement to sand with 10 pounds of hydrated lime and 3 

15-l.71•m 
pounds of approved additives or admixtures per sack of cement. The brown coat is mixed 

- - 83/8 -
in the proportion of 1:4 by weight, cement to sand with the same amounts of hydrated 
lime and approved additives or admixtures used in the scratch coat. The interior is cov-
ered with 3/8

11 gypsum lath with l 11 hexagonal mesh of 0.035 inch (No. 20 B.W. gage) 
woven wire lath furred out 5/1/ and l 11 perlite or vermiculite gypsum plaster. Lath nailed 
with 11

/ 8
11 by No. 13 gage by 19/64

11 head plasterboard glued nails spaced 511 on center. 
Mesh attached by l\11 by No. 12 gage by 3/8" head nails with 3/8

11 furrings, spaced 8" on 
center. The plaster mix shall not exceed 100 pounds of gypsum to 21/2 cubic feet of aggre-
gate. 

(continued) 
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TABLE 721.1 (2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TO-

MATERIAL 
ITEM CONSTRUCTION FACE"(inches) 

NUMBER 
4 3 2 1 

hours hours hours hour 

2" x 6" wood studs 16" on center. The exterior face has a layer of 5/ 8" Type X gypsum 
sheathing placed vertically with 6d box nails 8" on center at joints and 12" on center 
elsewhere. An approved building paper is next applied, followed by 11/2" by No. 17 gage 
self-furred exterior lath attached with 8d by 21/2" long galvanized roofing nails spaced 6" 
on center along each stud. Cement plaster consisting of a 1/2" scratch coat, and a 1/2" 
brown coat is then applied. The plaster may be placed by machine. The scratch coat is 

15-l.81•m mixed in the proportion of 1:4 by weight, plastic cement to sand. The brown coat is - - 83/8 -
mixed in the proportion of 1:5 by weight, plastic cement to sand. The interior is covered 
with 3/8" gypsum lath with 1" hexagonal mesh of No. 20 gage woven wire lath furred out 
5
/ 1/ and 1" perlite or vermiculite gypsum plaster. Lath nailed with 11/8" by No. 13 gage 

by 1\ 4" head plasterboard glued nails spaced 5" on center. Mesh attached by 13// by No. 
12 gage by 3/8" head nails with 3/ 8" furrings, spaced 8" on center. The plaster mix shall 
not exceed 100 pounds of gypsum to 21/2 cubic feet of aggregate. 

4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 1" Portland cement 
lime plaster (measured from the back side of the 3/ 4-pound expanded metal lath) on the 
exterior surface. Interior surface to be covered with 1" of gypsum plaster on 3/ 4-pound 

15-1.9 expanded metal lath proportioned by weight-1 :2 for scratch coat, 1 :3 for brown, gypsum - - 61/2d -
to sand. Lath on one side of the partition fastened to 11/ diameter pencil rods supported 
by No. 20 gage metal clips, located 16" on center vertically, on each stud. 3" thick min-
eral fiber insulating batts friction fitted between the studs. 

15. Exterior or Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, with 1/2" Glass Fiber Rein-
interior walls forced Concrete (GFRC) on the exterior surface. GFRC is attached with flex anchors at 
(continued) 24" on center, with 5" leg welded to studs with two 1/2"-long flare-bevel welds, and 4" 

foot attached to the GFRC skin with 5/ 8" thick GFRC bonding pads that extend 21/2" 

15-1.10 
beyond the flex anchor foot on both sides. Interior surface to have two layers of 1/2" Type 

- - 6112 -
X gypsum wallboard.° The first layer of wallboard to be attached with 1 "-long Type S 
buglehead screws spaced 24" on center and the second layer is attached with 15

/ 8"-long 
Type S screws spaced at 12" on center. Cavity is to be filled with 5" of 4 pcf (nominal) 
mineral fiber batts. GFRC has 11/2" returns packed with mineral fiber and caulked on the 
exterior. 

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, respectively, with 1/2" Glass 
Fiber Reinforced Concrete (GFRC) on the exterior surface. GFRC is attached with flex 
anchors at 24" on center, with 5" leg welded to studs with two 1/2"-long flare-bevel 

15-1.11 
welds, and 4" foot attached to the GFRC skin with 5/ 8" -thick GFRC bonding pads that 

- - - 6'/s 
extend 21/2" beyond the flex anchor foot on both sides. Interior surface to have one layer 
of 5/ 8" Type X gypsum wallboard•, attached with 11/4"-long Type S buglehead screws 
spaced 12" on center. Cavity is to be filled with 5" of 4 pcf (nominal) mineral fiber batts. 
GFRC has 11

/ 2" returns packed with mineral fiber and caulked on the exterior. 

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and exte-

15-1.12q 
rior sides covered with%" Type X gypsum wallboard, 4' wide, applied horizontally or 

- - - 63/4 
vertically with vertical joints over studs, and fastened with 21// Type S drywall screws, 
spaced 12" on center. Cavity to be filled with 51

/2" mineral wool insulation. 

(continued) 
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TABLE 721.1 (2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TO-

MATERIAL 
ITEM 

CONSTRUCTION FACE• (inches) 
NUMBER 

4 3 2 1 
hours hours hours hour 

211 x 611 wood studs at 1611 with double top plates, single bottom plate; interior and exterior 

J5-l.13q sides covered with 5fs 11 Type X gypsum wallboard, 4' wide, applied vertically with all joints 
- - - 63/4 

over framing or blocking and fastened with 21
// Type S drywall screws, spaced 1211 on 

center. R-19 mineral fiber insulation installed in stud cavity. 

211 x 611 wood studs at 1611 with double top plates, single bottom plate; interior and exterior 

15-l.14q sides covered with 5/ 8
11 Type X gypsum wallboard, 4' wide, applied horizontally or verti-

- - - 63/4 
cally with vertical joints over studs, and fastened with 21

// Type S drywall screws, spaced 
711 on center. 

211 x 411 wood studs at 1611 with double top plates, single bottom plate; interior and exterior 
sides covered with 5/ 8

11 Type X gypsum wallboard and sheathing, respectively, 4' wide, 
15-l.15q applied horizontally or vertically with vertical joints over studs, and fastened with 21

// - - - 4\ 
Type S drywall screws, spaced 1211 on center. Cavity to be filled with 31

/ 2
11 mineral wool 

insulation. 

211 x 611 wood studs at 24" centers with double top plates, single bottom plate; interior and 
exterior side covered with two layers of 5

/8
11 Type X gypsum wallboard, 4' wide, applied 

15-l.16q horizontally with vertical joints over studs. Base layer fastened with 21
// Type S drywall 

- - 8 -
screws, spaced 2411 on center and face layer fastened with Type S drywall screws, spaced 
8 11 on center, wallboard joints covered with paper tape and joint compound, fastener heads 
covered with joint compound. Cavity to be filled with 51/z" mineral wool insulation. 

15. Exterior or 3\11 No. 16 gage steel studs at 2411 on center or 211 x 411 wood studs at 2411 on center. Metal 

interior walls lath attached to the exterior side of studs with minimum 1" long No. 6 drywall screws at 611 

(continued) on center and covered with minimum 3// thick Portland cement plaster. Thin veneer brick 

15-2.ld units of clay or shale complying with ASTM C 1088, Grade TBS or better, installed in run-
- - - 6 

ning bond in accordance with Section 1405.10. Combined total thickness of the Portland 
cement plaster, mortar and thin veneer brick units shall be not less than 13//. Interior side 
covered with one layer of%" thick Type X gypsum wallboard attached to studs with 1" 
long No. 6 drywall screws at 12" on center. 

35
/ 8" No. 16 gage steel studs at 24" on center or 2" x 4" wood studs at 2411 on center. Metal 

lath attached to the exterior side of studs with minimum 1" long No. 6 drywall screws at 611 

on center and covered with minimum 3 I/ thick Portland cement plaster. Thin veneer brick 
units of clay or shale complying with ASTM C 1088, Grade TBS or better, installed in run-

15-2.2d ning bond in accordance with Section 1405.10. Combined total thickness of the Portland - - 67/8 -
cement plaster, mortar and thin veneer brick units shall be not less than 2". Interior side 
covered with two layers of 5 

/ 8" thick Type X gypsum wallboard. Bottom layer attached to 
studs with 111 long No. 6 drywall screws at 24" on center. Top layer attached to studs with 
15

/ 8" long No. 6 drywall screws at 12" on center. 

35
/ 8" No. 16 gage steel studs at 16" on center or 2"x 4" wood studs at 1611 on center. Where 

metal lath is used, attach to the exterior side of studs with minimum 1" long No. 6 drywall 

15-2.3 d screws at 611 on center. Brick units of clay or shale not less than 25
/8" thick complying with - - - 7118 

ASTM C 216 installed in accordance with Section 1405.6 with a minimum l" airspace. 
Interior side covered with one layer of 5/8" thick Type X gypsum wallboard attached to 
studs with 1" long No. 6 drywall screws at 1211 on center. 

(continued) 
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TABLE 721.1 (2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 

ITEM 
THICKNESS FACE-TO-

MATERIAL NUMBER CONSTRUCTION FACE.(inches) 

4 3 2 1 
hours hours hours hour 

3sls" No. 16 gage steel studs at 16" on center or 2" x 4" wood studs at 16" on center. 
Where metal lath is used, attach to the exterior side of studs with minimum 1" long No. 6 

15. Exterior or 
drywall screws at 6" on center. Brick units of clay or shale not less than 2sls" thick com-

interior walls 
15-2.4d plying with ASTM C 216 installed in accordance with Section 1405.6 with a minimum - - 8'12 -

1" airspace. Interior side covered with two layers of s Is" thick Type X gypsum wallboard. 
Bottom layer attached to studs with 1" long No. 6 drywall screws at 24" on center. Top 
layer attached to studs with lsls" long No. 6 drywall screws at 12" on center. 

2" x 4" wood studs at 16" centers with double top plates, single bottom plate; interior 
side covered with sis" Type X gypsum wallboard, 4" wide, applied horizontally 
unblocked, and fastened with 211/ Type S drywall screws, spaced 12" on center, wall-

16-1.lq board joints covered with paper tape and joint compound, fastener heads covered with 
- - - 4112 

joint compound. Exterior covered with 3ls" wood structural panels, applied vertically, 
horizontal joints blocked and fastened with 6d common nails (bright) - 12" on center in 
the field, and 6" on center panel edges. Cavity to be filled with 3112" mineral wool insu1a-
tion. Rating established for exposure from interior side only. 

2" x 6" wood studs at 16" centers with double top plates, single bottom plate; interior 
16. Exterior walls side covered with 5/g" Type X gypsum wallboard, 4" wide, applied horizontally or verti-
rated for fire cally with vertical joints over studs and fastened with 211/ Type S drywall screws, 
resistance from 16-l.2q spaced 12" on center, wallboard joints covered with paper tape and joint compound, fas-

69116 
the inside only in tener heads covered with joint compound, exterior side covered with 7116" wood struc-

- - -

accordance with tural panels fastened with 6d common nails (bright) spaced 12" on center in the field and 
Section 705.5. 6" on center along the panel edges. Cavity to be filled with 5112" mineral wool insulation. 

Rating established from the gypsum-covered side only. 

2" x 6" wood studs at 16" centers with double top plates, single bottom plates; interior 
side covered with sis" Type X gypsum wallboard, 4" wide, applied vertically with all 
joints over framing or blocking and fastened with 2114" Type S drywall screws spaced 7" 

16-l.3q on center. Joints to be covered with tape and joint compound. Exterior covered with 3ls" - - - 6112 
wood structural panels, applied vertically with edges over framing or blocking and fas-
tened with 6d common nails (bright) at 12" on center in the field and 6" on center on 
panel edges. R-19 mineral fiber insu1ation installed in stud cavity. Rating established 
from the gypsum-covered side only. 

For SI: 1inch=25.4 mm, 1 square inch= 645.2 mm2
, 1 cubic foot= 0.0283 m3

• 

a. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood franiing. 
b. Thickness shown for brick and clay tile is nominal thicknesses unless plastered, in which case thicknesses are net. Thickness shown for concrete masonry and 

clay masonry is equivalent thickness defined in Section 722.3.1 for concrete masonry and Section 722.4.1.1 for clay masonry. Where all cells are solid 
grouted or filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, the 
equivalent thickness shall be the thickness of the block or brick using specified dimensions as defined in Chapter 21. Equivalent thickness shall include the 
thickness of applied plaster and lath or gypsum wallboard, where specified. 

c. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is not less than 75 percent of the gross 
cross-sectional area measured in the same plane. 

d. Shall be used for nonbearing purposes only. 
e. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be 

permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard, and the joints on the face layer are 
reinforced and the entire surface is covered with not less than 1/ 16-inch gypsum veneer plaster. 

f. The fire-resistance time period for concrete masonry units meeting the equivalent thicknesses required for a 2-hour fire-resistance rating in Item 3, and 
having a thickness of not less than 75

/ 8 inches is 4 hours where cores that are not grouted are filled with silicone-treated perlite loose-fill insulation; 
vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maxinium particle size of 3/ 8 inch. 

g. The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied directly to the concrete 
masonry shall be determined in accordance with ACI 216.1/'IMS 0216. Lightweight aggregates shall have a maxinium combined density of 65 pounds per 
cubic foot. 

(continued) 
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TABLE 721.1 (2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o, 

h. See Note b. The equivalent thickness shall be permitted to include the thickness of cement plaster or 1.5 times the thickness of gypsum plaster applied in 
accordance with the requirements of Chapter 25. 

i. Concrete walls shall be reinforced with horizontal and vertical temperature reinforcement as required by Chapter 19. 
j. Studs are welded truss wire studs with 0.18 inch (No. 7 B.W. gage) flange wire and 0.18 inch (No. 7 B.W. gage) truss wires. 
k. Nailable metal studs consist of two channel studs spot welded back to back with a crimped web forming a nailing groove. 
I. Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the wood 

frame assemblies in this table, provided the length of the fasteners used to attach the fire protection is increased by an amount not less than the thickness of the 
wood structural panel. 

m.For studs with a slenderness ratio, l/d, greater than 33, the design stress shall be reduced to 78 percent of allowable F'" For studs with a slenderness ratio, 
l/d, not exceeding 33, the design stress shall be reduced to 78 percent of the adjusted stress F' c calculated for studs having a slenderness ratio l/d of 33. 

n. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667. 
o. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed. 
p. NCMA IBK 5-8A shall be permitted for the design of fire walls. 
q. The design stress of studs shall be equal to a maximum of 100 percent of the allowable F'c calculated in accordance with Section 2306. 

TABLE 721.1 (3) 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"·q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 
ROOF SLAB CEILING 

FLOOR OR ROOF ITEM CEILING CONSTRUCTION (inches) (inches) 
CONSTRUCTION NUMBER 

4 3 2 1 4 3 2 1 
hours hours hours hour hours hours hours hour 

1. Siliceous aggre-
1-1.1 7.0 6.2 5.0 3.5 - - - -

gate concrete 

2. Carbonate 
2-1.1 6.6 5.7 4.6 3.2 - - - -

aggregate concrete Slab (no ceiling required). Minimum cover over nonpre-

3. Sand-light-
3-1.1 

stressed reinforcement shall be not less than 3// b. 
5.4 4.6 3.8 2.7 

weight concrete 
- - - -

4. Lightweight 
4-1.1 5.1 4.4 3.6 2.5 - - - -

concrete 

Slab with suspended ceiling of vermiculite gypsum plaster 
5-1.1 over metal lath attached to 3

// cold-rolled channels spaced 3 2 - - 1 3/4 - -
12" on center. Ceiling located 6" minimum below joists. 
3
/ 8" Type X gypsum wallboard0 attached to 0.018 inch (No. 

25 carbon sheet steel gage) by 7/ 8" deep by 25
/ 8" hat-shaped 

galvanized steel channels with 1 "-long No. 6 screws. The 
channels are spaced 24" on center, span 35" and are sup-
ported along their length at 35" intervals by 0.033" (No. 21 

5. Reinforced galvanized sheet gage) galvanized steel flat strap hangers 
concrete having formed edges that engage the lips of the channel. 

5-2.1 The strap hangers are attached to the side of the concrete - - 2112 - - - 5/g -
joists with 5/ 32" by 11// long power-driven fasteners. The 
wallboard is installed with the long dimension perpendicu-
lar to the channels. End joints occur on channels and sup-
plementary channels are installed parallel to the main 
channels, 12" each side, at end joint occurrences. The fin-
ished ceiling is located approximately 12" below the soffit 
of the floor slab. 

(continued) 

2015 INTERNATIONAL BUILDING CODE® 165 



FIRE AND SMOKE PROTECTION FEATUR1;;~ 

TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMSa,q 

THICKNESS OF FLOOR MINIMUM THICKNESS OF 
OR ROOF SLAB CEILING 

FLOOR OR ROOF ITEM 
CEILING CONSTRUCTION (inches) (inches) 

CONSTRUCTION NUMBER 
4 3 2 1 4 3 2 1 

hours hours hours hour hours hours hours hour 

Gypsum plaster on metal lath attached to the bottom cord 
with single No. 16 gage or doubled No. 18 gage wire ties 

6-1.1 spaced 6" on center. Plaster mixed 1:2 for scratch coat, 1:3 - - 2112 2114 - - 3/4 5/g 

for brown coat, by weight, gypsum-to-sand aggregate for 2-
hour system. For 3-hour system plaster is neat. 

Vermiculite gypsum plaster on metal lath attached to the 
6-2.1 bottom chord with single No.16 gage or doubled 0.049- - 2 - - - 5/8 - -

inch (No. 18 B.W. gage) wire ties 6" on center. 

Cement plaster over metal lath attached to the bottom chord 

6. Steel joists con-
of joists with single No. 16 gage or doubled 0.049" (No. 18 

structed with a 6-3.1 
B.W. gage) wire ties spaced 6" on center. Plaster mixed 1:2 

- - - 2 - - - 51/ 
for scratch coat, 1 :3 for brown coat for 1-hour system and 

poured reinforced 
1: 1 for scratch coat, 1: 1 1

/ 2 for brown coat for 2-hour sys-
concrete slab on 
metal lath forms or 

tern, by weight, cement to sand. 

steel form unitsd, e Ceiling of 5/ 8" Type X wallboard" attached to 7/ 8" deep by 
25/g" by 0.021 inch (No. 25 carbon sheet steel gage) hat-

6-4.1 
shaped furring channels 12" on center with 1" long No. 6 - - 2112 - - - 5fs -
wallboard screws at 8" on center. Channels wire tied to bot-
tom chord of joists with doubled 0.049 inch (No. 18 B.W. 
gage) wire or suspended below joists on wire hangers.g 

Wood-fibered gypsum plaster mixed 1: 1 by weight gypsum 
to sand aggregate applied over metal lath. Lath tied 6" on 

6-5.1 center to 3
/4" channels spaced 131

/ 2" on center. Channels - - 2112 - - - 3/4 -
secured to joists at each intersection with two strands of 
0.049 inch (No. 18B.W. gage) galvanized wire. 

7. Reinforced con- 7-1.1 5
/ 8" gypsum plaster on bottom of floor or roof construction. - - 8h - - - 5/8 -

crete slabs and joists 
with hollow clay tile 
fillers laid end to 
end in rows 21/2" or 
more apart; rein- 7-1.2 None - - - 51/2i - - - -
forcement placed 
between rows and 
concrete cast around 
and over tile. 

8. Steel joists con-
structed with a rein- Vermiculite gypsum plaster on metal lath attached to 3// 
forced concrete slab 8-1.1 cold-rolled channels with 0.049" (No. 18 B.W. gage) wire 2111 - - - 3/4 - - -
on top poured on a ties spaced 6" on center. 
1
/ 2" deep steel deck.° 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"· q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 
ROOF SLAB CEILING 

FLOOR OR ROOF ITEM CEILING CONSTRUCTION (inches) (inches) 
CONSTRUCTION NUMBER 

4 3 2 1 4 3 2 1 
hours hours hours hour hours hours hours hour 

Suspended ceiling of vermiculite gypsum plaster base coat 

9. 3" deep cellular 
and vermiculite acoustical plaster on metal lath attached at 

steel deck with 
6" intervals to %" cold-rolled channels spaced 12" on cen-

concrete slab on 9-1.l 
ter and secured to 11

/ 2" cold-rolled channels spaced 36" on 
2112 - - - 1118k - - -

center with 0.065" (No. 16 B.W. gage) wire. 1 \" channels 
top. Slab thickness 

supported by No. 8 gage wire hangers at 36" on center. 
measured to top. 

Beams within envelope and with a 21
/ 2" airspace between 

beam soffit and lath have a 4-hour rating. 

10. 11/2"-deep steel 
roof deck on steel 
framing. Insula-
tion board, 30 pcf Ceiling of gypsum plaster on metal lath. Lath attached to 
density, composed 3/4" furring channels with 0.049" (No. 18 B.W. gage) wire 
of wood fibers with ties spaced 6" on center. 3/4" channel saddle tied to 2" chan-
cement binders of 

10-1.l 
nels with doubled 0.065" (No. 16 B.W. gage) wire ties. 2" 

1118 1 3/41 311 
thickness shown channels spaced 36" on center suspended 2" below steel 

- - - -
bonded to deck framing and saddle-tied with 0.165" (No. 8 B.W. gage) 
with unified wire. Plaster mixed 1:2 by weight, gypsum-to-sand aggre-
asphalt adhesive. gate. 
Covered with a 
Class A or B roof 
covering. 

11. 11/2"-deep steel 
Ceiling of gypsum plaster on metal lath. Lath attached to 

roof deck on steel-
3// furring channels with 0.049" (No. 18 B.W. gage) wire 

framing wood fiber 
ties spaced 6" on center. 3/4" channels saddle tied to 2" 

insulation board, 
channels with doubled 0.065" (No. 16 B.W. gage) wire ties. 

17.5 pcf density on 11-1.l 
2" channels spaced 36" on center suspended 2" below steel 

- - 1112 1 - - 7/8g 311 
framing and saddle tied with 0.165" (No. 8 B.W. gage) 

top applied over a 
wire. Plaster mixed 1:2 for scratch coat and 1 :3 for brown 

15-lb asphalt-satu-
coat, by weight, gypsum-to-sand aggregate for 1-hour sys-

rated felt. Class A 
or B roof covering. 

tern. For 2-hour system, plaster mix is 1:2 by weight, gyp-
sum-to-sand aggregate. 

(continued) 
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TABLE 721.1 (3) -continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"·q 

THICKNESS OF FLOOR MINIMUM THICKNESS OF 
OR ROOF SLAB CEILING 

FLOOR OR ROOF ITEM CEILING CONSTRUCTION (inches) (inches) 
CONSTRUCTION NUMBER 

4 3 2 1 4 3 2 1 
hours hours hours hour hours hours hours hour 

12. 11
/ 2" deep steel 

roof deck on steel-
framing insulation 
of rigid board con-
sisting of expanded 
perlite and fibers 
impregnated with 
integral asphalt 
waterproofing; den-
sity 9 to 12 pcf 

Gypsum-vermiculite plaster on metal lath wire tied at 6" 
secured to metal 

intervals to 3
/ 4" furring channels spaced 12" on center and 

roof deck by 1/ 2" 12-1.1 - - 1 - - - 7/8 -
wide ribbons of 

wire tied to 2" runner channels spaced 32" on center. 

waterproof, cold-
Runners wire tied to bottom chord of steel joists. 

process liquid adhe-
sive spaced 6" 
apart. Steel joist or 
light steel construe-
tion with metal roof 
deck, insulation, 
and Class A or B 
built-up roof cover-
ing.e 

Gypsum plaster over 3fs" Type X gypsum lath. Lath iuitially 
applied with not less than four 11

/ 8" by No. 13 gage by 19
/ 64" 

head plasterboard blued nails per bearing. Continuous strip-
ping over lath along all joist lines. Stripping consists of 3" 
wide strips of metal lath attached by 11

/ 2" by No. 11 gage 
by 1/ 2" head roofing nails spaced 6" on center. Alternate 

13-1.1 stripping consists of3" wide 0.049" diameter wire stripping - - - - - - - \ 
weighing 1 pound per square yard and attached by No.16 
gage by 11

/ 2" by 3// crown width staples, spaced 4" on cen-
ter. Where alternate stripping is used, the lath nailing shall 

13. Double wood consist of two nails at each end and one nail at each inter-

floor over wood mediate bearing. Plaster mixed 1:2 by weight, gypsum-to-

joists spaced 16" on sand aggregate. 

center.m.n Cement or gypsum plaster on metal lath. Lath fastened with 
11

/ 2" by No. 11 gage by 7/ 16" head barbed shank roofing 
13-1.2 nails spaced 5" on center. Plaster mixed 1:2 for scratch coat - - - - - - - 5/8 

and 1 :3 for brown coat, by weight, cement to sand aggre-
gate. 

Perlite or vermiculite gypsum plaster on metal lath secured 
13-1.3 to joists with 11

/ 2" by No. 11 gage by 7/ 16" head barbed - - - - - - - 5/8 

shank roofing nails spaced 5" on center. 
1
/ 2" Type X gypsum wallboard0 nailed to joists with 5d 

13-1.4 cooler" or wallboard0 nails at 6" on center. End joints of - - - - - - - 112 

wallboard centered on joists. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS•·q 

THICKNESS OF FLOOR MINIMUM THICKNESS OF 
OR ROOF SLAB CEILING 

FLOOR OR ROOF ITEM 
CEILING CONSTRUCTION (inches) (inches) 

CONSTRUCTION NUMBER 
4 3 2 1 4 3 2 1 

hours hours hours hour hours hours hours hour 

14. Plywood 
stressed skin panels 
consisting of 5 

/ 8" - 1/2" -thick wood fiberboard weighing 15 to 18 pounds per 
thick interior C-D 
(exterior glue) top 

cubic foot installed with long dimension parallel to string-

stressed skin on 2" x 
ers or 3/g" C-D (exterior glue) plywood glued and/or nailed 

6" nominal (mini-
to stringers. Nailing to be with 5d cooler" or wallboard0 

mum) stringers. 
14-1.1 nails at 12" on center. Second layer of 1/2" Type X gypsum - - - - - - - 1 

Adjacent panel 
wallboard0 applied with long dimension perpendicular to 
joists and attached with 8d cooler" or wallboard0 nails at 6" 

edges joined with 8d 
on center at end joints and 8" on center elsewhere. Wall-

common wire nails 
spaced 6" on center. 

board joints staggered with respect to fiberboard joints. 

Stringers spaced 12" 
maximum on center. 

15. Vermiculite con-
crete slab propor-
tioned 1:4 (Portland 
cement to vermicu-
lite aggregate) on a 
11/2" -deep steel 
deck supported on 
individually pro-
tected steel framing. 
Maximum span of 15-1.1 None - - - :Y - - - -
deck6'-10" where 
deck is less than 
0.019 inch (No. 26 
carbon steel sheet 
gage) or greater. 
Slab reinforced with 
4" x 8" 0.109/0.083" 
(No. 12/14B.W. gage) 
welded wire mesh. 

16. Perlite concrete 
slab proportioned 
1 :6 (Portland cement 
to perlite aggregate) 
on a 11/4" -deep steel 
deck supported on 

16-1.1 None - - - 3111 - - - -individually pro-
tected steel framing. 
Slab reinforced with 
4" x 8" 0.109/0.083" 
(No. 12/14 B.W. gage) 
welded wire mesh. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS•·q 

THICKNESS OF FLOOR MINIMUM THICKNESS OF 
OR ROOF SLAB CEILING 

FLOOR OR ROOF ITEM 
CEILING CONSTRUCTION (inches) (inches) 

CONSTRUCTION NUMBER 
4 3 2 1 4 3 2 1 

hours hours hours hour hours hours hours hour 

17. Perlite concrete 
slab proportioned 
1:6 (Portland 
cement to perlite 

Per lite gypsum plaster on metal lath wire tied to 3 
/ / funing 

aggregate) on a 9/ 1/-
deep steel deck sup-

17-1.1 channels attached with 0.065" (No. 16 B.W. gage) wire ties - 2P 2P - - 118 3/4 -
ported by steel joists 

to lower chord of joists. 

4' on center. Class A 
or B roof covering 
on top. 

18. Perlite concrete 
slab proportioned 1:6 
(Portland cement to 
perlite aggregate) on 
11/4" -deep steel deck 
supported on indi-
vidually protected 
steel framing. Maxi-
mum span of deck 
6'-10" where deck is 
less than 0.019" (No. 

18-1.1 None 21/l 21/l 
26 carbon sheet steel 

- - - - - -
gage) and 8'-0" 
where deck is 0.019" 
(No. 26 carbon sheet 
steel gage) or 
greater. Slab rein-
forced with 0.042" 
(No. 19 B.W. gage) 
hexagonal wire 
mesh. Class A or B 
roof covering on top. 

19. Floor and beam 
construction consist-
ing of 3" -deep cellu-

Suspended envelope ceiling of perlite gypsum plaster on 
lar steel floor unit 
mounted on steel 

metal lath attached to %" cold-rolled channels, secured to 

members with 1:4 19-1.1 
11/2" cold-rolled channels spaced 42" on center supported 2P - - - 11 - - -

(proportion of Port-
by 0.203 inch (No. 6 B.W. gage) wire 36" on center. Beams 

land cement to per-
in envelope with 3" minimum airspace between beam soffit 

lite aggregate) 
and lath have a 4-hour rating. 

perlite-concrete floor 
slab on top. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"·q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS 
ROOF SLAB OF CEILING 

FLOOR OR ROOF ITEM 
CEILING CONSTRUCTION (inches) (Inches) 

CONSTRUCTION NUMBER 
4 3 2 1 4 3 2 1 

hours hours hours hour hours hours hours hour 

20. Perlite concrete proportioned 1:6 
(Portland cement to perlite aggre-
gate) poured to 1/8" thickness above 
top of corrugations of 15

/ 1/ -deep gal-
vanized steel deck maximum span 8'-
O" for 0.024" (No. 24 galvanized 
sheet gage) or 6' 0" for 0.019" (No. 26 
galvanized sheet gage) with deck sup-
ported by individually protected steel 
framing. Approved polystyrene foam 
plastic insulation board having a 
flame spread not exceeding 7 5 (1" to 
4" thickness) with vent holes that 
approximate 3 percent of the board 
surface area placed on top of perlite 
slurry. A 2' by 4' insulation board 20-1.1 None - - Varies - - - - -
contains six 23

// diameter holes. 
Board covered with 21// minimum 
perlite concrete slab. Slab reinforced 
with mesh consisting of 0.042" (No. 
19 B.W. gage) galvanized steel wire 
twisted together to form 2" hexagons 
with straight 0.065" (No. 16 B.W. 
gage) galvanized steel wire woven 
into mesh and spaced 3 ". Alternate 
slab reinforcement shall be permitted 
to consist of 4" x 8", 0.109/0.238" 
(No. 12/4 B.W. gage), or 2" x 2", 
0.083/0.083" (No. 14/14 B.W. gage) 
welded wire fabric. Class A or B roof 
covering on top. 

Base layer 5/ 8" Type X gypsum wall-
21. Wood joists, wood I-joists, floor board applied at right angles to joist or 
trusses and flat or pitched roof trusses truss 24" o.c. with 11// Type S or Type 
spaced a maximum 24" o.c. with 1/2" W drywall screws 24" o.c. Face layer 5/ 8" 

wood structural panels with exterior Type X gypsum wallboard or veneer 
glue applied at right angles to top of 

21-1.1 
base applied at right angles to joist or 

- - - Varies - - - 11/4 joist or top chord of trusses with 8d truss through base layer with 17 
/ 8

11 Type 
nails. The wood structural panel S or Type W drywall screws 12" o.c. at 
thickness shall be not less than nomi- joints and intermediate joist or truss. 
nal 1/2" nor less than required by Face layer Type G drywall screws 
Chapter23. placed 2" back on either side of face 

layer end joints, 12" o.c. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"· q 

FLOOR OR R()OF 
CONSTRUCTION 

22. Steel joists, floor trusses and flat 
or pitched roof trusses spaced a 
maximum 24" o.c. with 1/ 2" wood 
structural panels with exterior glue 
applied at right angles to top of joist 
or top chord of trusses with No. 8 
screws. The wood structural panel 
thickness shall be not less than nom
inal 1

/ 2" nor less than required by 
Chapter23. 

23. Wood I-joist (minimum joist 
depth 91

// with a minimum flange 
depth of 15

/16" and a minimum 
flange cross-sectional area of 2.25 
square inches) at 24" o.c. spacing 
with a minimum 1 x 4 (31/ x 3.5" 
actual) ledger strip applied parallel 
to and covering the bottom of the 
bottom flange of each member, 
tacked in place. 2" mineral wool 
insulation, 3.5 pcf (nominal) 
installed adjacent to the bottom 
flange of the I-joist and supported by 
the 1 x 4 ledger strip. 

24. Wood I-joist (minimum I-joist 
depth 91

/ 4" with a minimum flange 
depth of 11

/ 2" and a minimum flange 
cross-sectional area of 5 .25 square 
inches; minimum web thickness of 
3
/ 8") @ 24" o.c., 11

/ 2" mineral wool 
insulation (2.5 pcf-nominal) resting 
on hat-shaped furring channels. 

25. Wood I-joist (minimum I-joist 
depth 91

// with a minimum flange 
depth of 11

/ 2" and a minimum flange 
cross-sectional area of 5.25 square 
inches; minimum web thickness of 
7
/ 16") @ 24" o.c., 11

/ 2" mineral wool 
insulation (2.5 pcf-nominal) resting 
on resilient channels. 

172 

ITEM 
NUMBER 

22-1.1 

23-1.l 

24-1.1 

25-1.1 

CEILING CONSTRUCTION 

Base layer 5/ 8" Type X gypsum board 
applied at right angles to steel framing 24" 
on center with 1" Type S drywall screws 
spaced 24" on center. Face layer 5/ 8" Type 
X gypsum board applied at right angles to 
steel framing attached through base layer 
with 15

/ "Type S drywall screws 12" on 
center a~ end joints and intermediate joints 
and 11

/ "Type G drywall screws 12 inches 
on cen:er placed 2" back on either side of 
face layer end joints. Joints of the face 
layer are offset 24" from the joints of the 
base layer. 

1
/ 2" deep single leg resilient channel 16" on 

center (channels doubled at wallboard end 
joints), placed perpendicular to the furring 
strip and joist and attached to each joist by 
17

/ "Type S drywall screws. 5
/ 8" Type C 

gy;sum wallboard applied perpendicular 
to the channel with end joints staggered 
not less than 4' and fastened with 11

/ 8" 

Type S drywall screws spaced 7" on cen-
ter. Wallboard joints to be taped and cov-
ered with joint compound. 

Minimum 0.026" thick hat-shaped channel 
16" o.c. (channels doubled at wallboard 
end joints), placed perpendicular to the 
joist and attached to each joist by 1 \" 
Type S drywall screws. \" Type C gyp-
sum wallboard applied perpendicular to 
the channel with end joints staggered and 
fastened with 11

/ 8" Type S drywall screws 
spaced 12" o.c. in the field and 8" o.c. at 
the wallboard ends. Wallboard joints to be 
taped and covered with joint compound. 

Minimum 0.019" thick resilient channel 
16" o.c. (channels doubled at wallboard 
end joints), placed perpendicular to the 
joist and attached to each joist by 15/ 8" 

Type S drywall screws. 5
/ 8" Type C gyp-

sum wallboard applied perpendicular to 
the channel with end joints staggered and 
fastened with 1" Type S drywall screws 
spaced 12" o.c. in the field and 8" o.c. at 
the wallboard ends. Wallboard joints to be 
taped and covered with joint compound. 

(continued) 

THICKNESS OF FLOOR OR 
ROOF SLAB 

(inches) 

MINIMUM THICKNESS OF 
CEILING 
(inches) 

4 3 2 1 4 3 2 1 
hours hours hours hour hours hours hours hour 

- Varies -

- - - Varies - - - 5/8 

- - - Varies - - - 5/8 

- - - Varies - - - 5/8 
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TABLE 721.1 (3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"· q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 

FLOOR OR ROOF ITEM 
ROOF SLAB CEILING 

CONSTRUCTION NUMBER CEILING CONSTRUCTION (inches) (inches) 

4 3 2 1 4 3 2 1 
hour s hour s hours hour hour s hour s hours hour 

Two layers of 1/ 2" Type X gypsum wall-
board applied with the long dimension 
perpendicular to the I-joists with end 
joints staggered. The base layer is fas-
tened with 15

/ 8" Type S drywall screws 

26. Wood I-joist (minimum I-joist 
spaced 12" o.c. and the face layer is fas-

depth 91
/ 4" with a minimum flange 

tened with 2" Type S drywall screws 

thickness of 11
/2" and a minimum 

spaced 12" o.c. in the field and 8" o.c. on 

flange cross-sectional area of 2.25 
26-1.1 the edges. Face layer end joints shall not - - - Varies - - - 1 

square inches; minimum web thick-
occur on the same I-joist as base layer end 

ness of3/8") @ 24" o.c. 
joints and edge joints shall be offset 24" 
from base layer joints. Face layer to also 
be attached to base layer with 11

/ 2" Type 
G drywall screws spaced 8" o.c. placed 6" 
from face layer end joints. Face layer 
wallboard joints to be taped and covered 
with joint compound. 

Minimum 0.019" thick resilient channel 
16" o.c. (channels doubled at wallboard 
end joints), placed perpendicular to the 
joist and attached to each joist by 11

/ 4" 

Type S drywall screws. Two layers of 1/ 2" 
I 

Type X gypsum wallboard applied with 
the long dimension perpendicular to the I-

27. Wood I-joist (minimum I-joist 
joists with end joints staggered. The base 

depth 91
/ 2" with a minimum flange 

layer is fastened with 11
// Type S drywall 

depth of 15
/ 1/ and a minimum 

27-1.1 
screws spaced 12" o.c. and the face layer 

flange cross-sectional area of 1.95 
is fastened with 15

/ 8" Type S drywall - - - Varies - - - 1 

square inches; minimum web thick-
screws spaced 12" o.c. Face layer end 

ness of 3/ 8") @ 24" o.c. 
joints shall not occur on the same I-joist 
as base layer end joints and edge joints 
shall be offset 24" from base layer joints. 
Face layer to also be attached to base 
layer with 11

/ 2" Type G drywall screws 
spaced 8" o.c. placed 611 from face layer 
end joints. Face layer wallboard joints to 
be taped and covered with joint com-
pound. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"·q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 
FLOOR OR ROOF ITEM CEILING CONSTRUCTION 

ROOF SLAB (inches) CEILING (inches) 
CONSTRUCTION NUMBER 4 3 2 1 4 3 2 1 

hours hours hours hour hours hours hours hour 

Base layer of5/g" Type C gypsum wall-
board attached directly to I-joists with 
15

/ 8" Type S drywall screws spaced 12" 
o.c. with ends staggered. Minimum 
0.0179" thick hat-shaped 7/ 8-inch fur-
ring channel 16" o.c. (channels doubled 

28. Wood I-joist (minimum I-joist at wallboard end joints), placed perpen-
depth 91

/ 4" with a minimum flange dicular to the joist and attached to each 
depth of 11

/ 2" and a minimum flange joist by 15
/ 8" Type S drywall screws 

cross-sectional area of 2.25 square after the base layer of gypsum wall-

I 
inches; minimum web thickness of 

28-1.1 
board has been applied. The middle and 

Varies 23/4 3/8") @ 24" o.c. Unfaced fiberglass face layers of 5
/8" Type C gypsum wall-

- - - - - -

insulation or mineral wool insulation board applied perpendicular to the 
is installed between the I-joists sup- channel with end joints staggered. The 
ported on the upper surface of the middle layer is fastened with 1" Type S 
flange by stay wires spaced 12" o.c. drywall screws spaced 12" o.c. The face 

layer is applied parallel to the middle 
layer but with the edge joints offset 24" 
from those of the middle layer and fas-
tened with 15

/8" Type S drywall screws 
8" o.c. The joints shall be taped and 
covered with joint compound. 

Base layer 5/ 8" Type X gypsum board 
applied perpendicular to bottom of 
framing members with 11I8" Type S-12 
screws spaced 12" o.c. Second layer 5/ 8" 
Type X gypsum board attached perpen-
dicular to framing members with 15

/8" 
29. Channel-shaped 18 gage steel Type S-12 screws spaced 12" o.c. Sec-
joists (minimum depth 8") spaced a ond layer joints offset 24" from base 
maximum 24" o.c. supporting layer. Third layer 5/ 8" Type X gypsum 
tongue-and-groove wood structural board attached perpendicular to framing 
panels (nominal minimum 3/4" thick) 29-1.1 members with 23 I 8" Type S-12 screws - - Varies - - - 33/8 -
applied perpendicular to framing spaced 12" o.c. Third layer joints offset 
members. Structural panels attached 12" from second layer joints. Hat-
with 15

/ 8" Type S-12 screws spaced shaped 7 
/ 8-inch rigid furring channels 

12" o.c. applied at right angles to framing mem-
bers over third layer with two 23/8" Type 
S-12 screws at each framing member. 
Face layer 5/8" Type X gypsum board 
applied at right angles to furring chan-
nels with 11

/8" Type S screws spaced 
12" o.c. 

(continued) 
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TABLE 721.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"·q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 

FLOOR OR ROOF ITEM 
CEILING CONSTRUCTION 

ROOF SLAB (inches) CEILING (inches) 

CONSTRUCTION NUMBER 

Minimum 0.019" thick resilient channel 
16" o.c. (channels' doubled at wallboard 
end joints), placed perpendicular to the 
joists and attached to each joist by 111/ 
Type S drywall screws. Two layers of 
1
/ 2" Type X gypsum 'wallboard applied 

30. Wood I-joist (minimum I-joist 
with the long dimension perpendicular 

depth 91
/ 2" with a minimum flange 

to the I-joists with end joints staggered. 

depth of 11
/ 2" and a minimum flange 

The base layer is fastened with 111/ 
Type S drywall screws spaced 12" o.c. 

cross-sectional area of 2.25 square 
30-1.1 and the face layer is fastened with 15

/ 8" 
inches; minimum web thickness of3/8 ") 

@ 24" o.c. Fiberglass insulation placed 
Type S drywall screws spaced 12" o.c. 

between I-joists supported by the resil-
Face layer end joints shall not occur on 
the same I-joist as base layer end joints 

ient channels. 
and edge joints shall be offset 24" from 
base layer joints. Face layer to be 
attached to base layer with 11

/ 2" Type G 
drywall screws spaced 8" o.c. placed 6" 
from face layer end joints. Face layer 
wallboard joints to be taped and cov-
ered with joint compound. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound= 0.454 kg, 1 cubic foot= 0.0283 rn3
, 

1 pound per square inch= 6.895 kPa, 1 pound per linear foot= 1.4882 kg/rn. 

4 3 2 1 4 3 2 
hours hours hours hour hours hours hours 

- - - Varies - - -

a. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing. 

1 
hour 

1 

b. Where the slab is in an unrestrained condition, mininmm reinforcement cover shall be not less than 15
/ 8 inches for 4 hours (siliceous aggregate only); 11

/ 4 
inches for 4 and 3 hours; 1 inch for 2 hours (siliceous aggregate only); and 3/ 4 inch for all other restrained and unrestrained conditions. 

c. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be 
permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard, and the joints on the face layer are 
reinforced and the entire surface is covered with not less than 1/ 16-inch gypsum veneer plaster. 

d. Slab thickness over steel joists measured at the joists for metal lath form and at the top of the form for steel form units. 
e. (a) The maxinmm allowable stress level for H-Series joists shall not exceed 22,000 psi. 

(b) The allowable stress for K-Series joists shall not exceed 26,000 psi, the nominal depth of such joist shall be not less than 10 inches and the nominal joist 
weight shall be not less than 5 pounds per linear foot 

f. Cement plaster with 15 pounds of hydrated linle and 3 pounds of approved additives or admixtures per bag of cement. 
g. Gypsum wallboard ceilings attached to steel framing shall be permitted to be suspended with 11

/ 2-inch cold-formed carrying channels spaced 48 inches on 
center, that are suspended with No. 8 SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with 
No. 18 SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with No. 18 SWG galvanized wire 
(double strand) and spaced as required for direct attachment to the framing. This alternative is applicable to those steel framing assemblies recognized under 
Noteq. 

h. Six-inch hollow clay tile with 2-inch concrete slab above. 
i. Four-inch hollow clay tile with 11

/ 2-inch concrete slab above. 
j. Thickness measured to bottom of steel form units. 
k. Five-eighths inch of vermiculite gypsum plaster plus 1/ 2 inch of approved vermiculite acoustical plastic. 
I. Furring channels spaced 12 inches on center. 
m. Double wood floor shall be permitted to be either of the following: 

(a) Subfloor of 1-inch nominal boarding, a layer of asbestos paper weighing not less than 14 pounds per 100 square feet and a layer of 1-inch nominal 
tongue-and-groove finished flooring; or · 

(b) Subfloor of 1-inch nominal tongue-and-groove boarding or 15
/ 32-inch wood structural panels with exterior glue and a layer of 1-inch nominal tongue-and-

groove finished flooring or 19 
/ 32-inch wood structural panel finish flooring or a layer of Type I Grade M-1 particleboard not less than 5/ 8-inch thick. 

n. The ceiling shall be permitted to be omitted over unusable space, and flooring shall be permitted to be omitted where unusable space occurs above. 
o. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667. 
p. Thickness measured on top of steel deck unit. 
q. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as ifherein listed. 
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722.2.1.1.4 Ribbed or undulating surfaces. The 
equivalent thickness of panels with ribbed or undu
lating surfaces shall be determined by one of the fol
lowing expressions: 

For s 2: 4t, the thickness to be used shall be t 

For s :::; 2t, the thickness to be used shall be t. 

For 4t > s > 2t, the thickness to be used shall be 

t+e1-1)Cte-t) 

where: 
s = Spacing of ribs or undulations. 

= Minimum thickness. 

(Equation 7 -3) 

t. = Equivalent thickness of the panel calculated as 
the net cross-sectional area of the panel 
divided by the width, in which the maximum 
thickness used in the calculation shall not 
exceed 2t. 

722.2.1.2 Multiwythe walls. For walls that consist of 
two wythes of different types of concrete, the fire-resis
tance ratings shall be permitted to be determined from 
Figure 722.2.1.2. 

722.2.1.2.1 Two or more wythes. The fire-resis
tance rating for wall panels consisting of two or 
more wythes shall be permitted to be determined by 
the formula: 

R = (R1°
59 + R2°

59 + ... + Rn°59)1'7 (Equation 7-4) 

where: 

R =The fire endurance of the assembly, minutes. 

R1, R2, and Rn= The fire endurances of the individual 
wythes, minutes. Values of Rn °·59 for use in Equation 
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7-4 are given in Table 722.2.1.2(1). Calculatedfire
resistance ratings are shown in Table 722.2.1.2(2). 

722.2.1.2.2 Foam plastic insulation. The fire-resis
tance ratings of precast concrete wall panels con
sisting of a layer of foam plastic insulation 
sandwiched between two wythes of concrete shall 
be permitted to be determined by use of Equation 7- · 
4. Foam plastic insulation with a total thickness of 
less than 1 inch (25 mm) shall be disregarded. The 
Rn value for thickness of foam plastic insulation of 1 
inch (25 mm) or greater, for use in the calculation, is 
5 minutes; therefore Rn °·59 = 2.5. 

722.2.1.3 Joints between precast wall panels. Joints 
between precast concrete wall panels that are not insu
lated as required by this section shall be considered as 
openings in walls. Uninsulated joints shall be included 
in determining the percentage of openings permitted by 
Table 705.8. Where openings are not permitted or are 
required by this code to be protected, the provisions of 
this section shall be used to determine the amount of 
joint insulation required. Insulated joints shall not be 
considered openings for purposes of determining com
pliance with the allowable percentage of openings in 
Table 705.8. 

722.2.1.3.1 Ceramic fiber joint protection. Figure 
722.2.1.3.1 shows thicknesses of ceramic fiber blan
kets to be used to insulate joints between precast 
concrete wall panels for various panel thicknesses 
and for joint widths of 3/ 8 inch (9.5 mm) and 1 inch 
(25 mm) for fire-resistance ratings of 1 hour to 4 
hours. For joint widths between 3

/ 8 inch (9.5 mm) 
and 1 inch (25 mm), the thickness of ceramic fiber 
blanket is allowed to be determined by direct inter
polation. Other tested and labeled materials are 
acceptable in place of ceramic fiber blankets. 

INSIDE WYTHE 
SILICEOUS 

:c :c 
I-~ 0 

12345 ° 12345 
THICKNESS OF INSIDE WYTHE, INCHES 

OUTSIDE WYTHE 
SILICEOUS 

For SI: 1 inch= 25.4 mm. 

FIGURE 722.2.1.2 
FIRE-RESISTANCE RATINGS OF TWO-WYTHE CONCRETE WALLS 
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722.2.1.4 Walls with gypsum wallboard or plaster 
finishes. The fire-resistance rating of cast-in-place or 
precast concrete walls with finishes of gypsum wall
board or plaster applied to one or both sides shall be 
permitted to be calculated in accordance with the provi
sions of this section. 

722.2.1.4.1 Nonfire-exposed side. Where the finish 
of gypsum wallboard or plaster is applied to the side 
of the wall not exposed to fire, the contribution of 
the finish to the totalfire-resistance rating shall be 
determined as follows: The thickness of the finish 
shall first be corrected by multiplying the actual 
thickness of the finish by the applicable factor deter
mined from Table 722.2.1.4(1) based on the type of 
aggregate in the concrete. The corrected thickness of 
finish shall then be added to the actual or equivalent 
thickness of concrete and fire-resistance rating of 
the concrete and finish determined from Tables 
722.2.1.l and 722.2.1.2(1) and Figure 722.2.1.2. 

722.2.1.4.2 Fire-exposed side. Where gypsum wall
board or plaster is applied to the fire-exposed side of 
the wall, the contribution of the finish to the total 
fire-resistance rating shall be determined as fol
lows: The time assigned to the finish as established 
by Table 722.2.1.4(2) shall be added to the fire
resistance rating determined from Tables 722.2.1.1 
and 722.2.1.2(1) and Figure 722.2.1.2 for the con
crete alone, or to the rating determined in Section 
722.2.1.4.1 for the concrete and finish on the non
fire-exposed side. 

722.2.1.4.3 Nonsymmetrical assemblies. For a wall 
having no finish on one side or different types or 

.-.ttE AND SMOKE PROTECTION FEATURES 

thicknesses of finish on each side, the calculation 
procedures of Sections 722.2.1.4.l and 722.2.1.4.2 
shall be performed twice, assuming either side of the 
wall to be the fire-exposed side. The fire-resistance 
rating of the wall shall not exceed the lower of the 
two values. 

Exception: For an exterior wall with afire sepa
ration distance greater than 5 feet (1524 mm) the 
fire shall be assumed to occur on the interior side 
only. 

4 5 6 7 8 
PANEL THICKNESS, INCHES 

4 5 6 7 8 
PANEL THICKNESS, INCHES 

For SI: 1 inch= 25.4 mm. 
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FIGURE 722.2.1.3.1 
CERAMIC FIBER JOINT PROTECTION 

TABLE 722.2.1.2(1) 
VALUES OF Rn°·59 FOR USE IN EQUATION 7-4 

TYPE OF MATERIAL 
THICKNESS OF MATERIAL (inches) 

11
/, 2 21

/, 3 3'/, 4 41
/, 

Siliceous aggregate concrete 5.3 6.5 8.1 9.5 11.3 13.0 14.9 

Carbonate aggregate concrete 5.5 7.1 8.9 10.4 12.0 14.0 16.2 

Sand-lightweight concrete 6.5 8.2 10.5 12.8 15.5 18.1 20.7 

Lightweight concrete 6.6 8.8 11.2 13.7 16.5 19.1 21.9 

Insulating concrete• 9.3 13.3 16.6 18.3 23.1 26.5° Notec 

Airspaceb - - - - - - -

For SI: 1inch=25.4 mm, 1 pound per cubic foot= 16.02 kg/m3
• 

a. Dry unit weight of 35 pcf or less and consisting of cellular, perlite or vermiculite concrete. 
b. The R.059 value for one 112'; to 3112" airspace is 3.3. The R.0·

59 value for two 112" to3 112" airspaces is 6.7. 
c. The fire-resistance rating for this thickness exceeds 4 hours. 

R", MINUTES 

60 

120 

180 

240 

a. Based on Equation 7-4. 
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TABLE 722.2.1.2(2) 
FIRE-RESISTANCE RATINGS BASED ON R0

·
59 

5 

16.9 

18.1 

23.3 

24.7 

Notec 

-

51/, 6 61
/, 7 

18.8 20.7 22.8 25.1 

20.3 21.9 24.7 27.2° 

26.0° Notec Notec Notec 

21.8° Notec Notec Notec 

Notec Notec Notec Notec 

- - - -

R'·•• 

11.20 

16.85 

21.41 

25.37 
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722.2.1.4.4 Minimum concrete fire-resistance rat
ing. Where finishes applied to one or both sides of a 
concrete wall contribute to the fire-resistance rating, 
the concrete alone shall provide not less than one
half of the total required fire-resistance rating. 
Additionally, the contribution to the fire resistance 
of the finish on the nonfii:e-exposed side of a load-

TABLE 722.2.1.4(1) 

bearing wall shall not exceed one-half the contribu
tion of the concrete alone. 

722.2.1.4.5 Concrete finishes. Finishes on concrete 
walls that are assumed to contribute to the totalfire
resistance rating of the wall shall comply with the 
installation requirements of Section 722.3.2.5. 

MULTIPLYING FACTOR FOR FINISHES ON NONFIRE-EXPOSED SIDE OF WALL 

TYPE OF AGGREGATE USED IN CONCRETE OR CONCRETE MASONRY 

Concrete: siliceous 
Concrete: sand-lightweight Concrete: lightweight 

Concrete Masonry: 
TYPE OF FINISH APPLIED TO CONCRETE or carbonate 

Concrete Masonry: clay Concrete Masonry: concrete masonry units 
OR CONCRETE MASONRY WALL Concrete Masonry: 

tile; hollow clay brick; concrete masonry units of of expanded slag, 
concrete masonry units of expanded shale, expanded 

siliceous or carbonate; expanded shale and < 20% clay, expanded slag, or 
expanded clay, or 

solid clay brick 
sand pumice < 20% sand 

pumice 

Portland cement-sand plaster 1.00 0.75" 0.75. o.5o· 

Gypsum-sand plaster 1.25 1.00 1.00 1.00 

Gypsum-vermiculite or perlite plaster 1.75 1.50 1.25 1.25 

Gypsum wallboard 3.00 2.25 2.25 2.25 

For SI: 1 inch= 25.4 mm. 
a. For Portland cement-sand plaster 5/g inch or less in thickness and applied directly to the concrete or concrete masonry on the nonfire-exposed side of the wall, 

the multiplying factor shall be 1.00. 

TABLE 722.2.1.4(2) 
TIME ASSIGNED TO FINISH MATERIALS ON FIRE-EXPOSED SIDE OF WALL 

FINISH DESCRIPTION TIME (minutes) 

Gypsum wallboard 
3
/ 8inch 10 
1
/ 2 inch 15 

5
/ 8inch 20 

2 layers of3/8 inch 25 
1 layer of 3

/ 8 inch, 1 layer of 1
/ 2 inch 35 

2 layers of 1/2 inch 40 

Type X gypsum wallboard 
1
/ 2 inch 25 

5
/ 8inch 40 

Portland cement-sand plaster applied directly to concrete masonry See Note a 

Portland cement-sand plaster on metal lath 
3
/ 4 inch 20 

7
/ 8 inch 25 
linch 30 

Gypsum sand plaster on 3/ 8-inch gypsum lath 
1
/ 2 inch 35 

5
/ 8inch 40 

3
/ 4 inch 50 

Gypsum sand plaster on metal lath 
3
/ 4 inch 50 

7
/ 8inch 60 
1 inch 80 

For SI: 1inch=25.4 mm. 
a. The actual thickness of Portland cement-sand plaster, provided it is 5/ 8 inch or less in thickness, shall be permitted to be included in determining the equivalent 

thickness of the masonry for use in Table 722.3.2. 
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722.2.2 Concrete floor and roof slabs. Reinforced and 
prestressed floors and roofs shall comply with Section 
722.2.2.1. Multicourse floors and roofs shall comply with 
Sections 722.2.2.2 and 722.2.2.3, respectively. 

722.2.2.1 Reinforced and prestressed floors and 
roofs. The minimum thicknesses of reinforced and pre
stressed concrete floor or roof slabs for fire-resistance 
ratings of 1 hour to 4 hours are shown in Table 
722.2.2.1. 

Exception: Minimum thickness shall not be 
required for floors and ramps within open and 
enclosed parking garages constructed in accordance 
with Sections 406.5 and 406.6, respectively. 

TABLE 722.2.2.1 
MINIMUM SLAB THICKNESS (inches) 

CONCRETE TYPE 
FIRE-RESISTANCE RATING (hours) 

1 111. 2 3 4 

Siliceous 3.5 4.3 5 6.2 7 

Carbonate 3.2 4 4.6 5.7 6.6 

Sand-lightweight 2.7 3.3 3.8 4.6 5.4 

Lightweight 2.5 3.1 3.6 4.4 5.1 

For SI: 1 inch= 25.4 mm. 

722.2.2.1.l Hollow-core prestressed slabs. For 
hollow-core prestressed concrete slabs in which the 
cores are of constant cross section throughout the 
length, the equivalent thickness shall be permitted to 
be obtained by dividing the net cross-sectional area 
of the slab including grout in the joints, by its width. 

722.2.2.1.2 Slabs with sloping soffits. The thick
ness of slabs with sloping soffits (see Figure 
722.2.2.1.2) shall be determined at a distance 2t or 6 
inches (152 mm), whichever is less, from the point 
of minimum thickness, where t is the minimum 
thickness. 

DETERMINE THICKNESS HEREl 
t 

i 
L 

11-t 
I2t OR 6 INCHES, 

WHICHEVER IS LESS 

For SI: 1inch=25.4 mm. 

FIGURE 722.2.2.1.2 
DETERMINATION OF SLAB 

THICKNESS FOR SLOPING SOFFITS 

722.2.2.1.3 Slabs with ribbed soffits. The thickness 
of slabs with ribbed or undulating soffits (see Figure 
722.2.2.1.3) shall be determined by one of the fol
lowing expressions, whichever is applicable: 

For s > 4t, the thickness to be used shall be t 

Fors :S 2t, the thickness to be used shall be t. 
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For 4t > s > 2t, the thickness to be used shall be 

(Equation 7-5) 

where: 

s = Spacing of ribs or undulations. 

t = Minimum thickness. 

t. = Equivalent thickness of the slab calculated as 
the net area of the slab divided by the width, in 
which the maximum thickness used in the 
calculation shall not exceed 2t. 

rn 
I s I 

NEGLECT SHADED AREA IN CALCULATION OF EQUIVALENT THICKNESS 

~ ~ 
I s I 

For SI: 1inch=25.4 mm. 

FIGURE 722.2.2.1.3 
SLABS WITH RIBBED OR UNDULATING SOFFITS 

722.2.2.2 Multicourse floors. The fire-resistance rat
ings of floors that consist of a base slab of concrete 
with a topping (overlay) of a different type of concrete 
shall comply with Figure 722.2.2.2. 

722.2.2.3 Multicourse roofs. The fire-resistance rat
ings of roofs that consist of a base slab of concrete with 
a topping (overlay) of an insulating concrete or with an 
insulating board and built-up roofing shall comply with 
Figures 722.2.2.3(1) and 722.2.2.3(2). 

722.2.2.3.l Heat transfer. For the transfer of heat, 
three-ply built-up roofing contributes 10 minutes to 
the fire-resistance rating. The fire-resistance rating 
for concrete assemblies such as those shown in Fig
ure 722.2.2.3(1) shall be increased by 10 minutes. 
This increase is not applicable to those shown in 
Figure 722.2.2.3(2). 

722.2.2.4 Joints in precast slabs. Joints between adja
cent precast concrete slabs need not be considered in 
calculating the slab thickness provided that a concrete 
topping not less than 1 inch (25 mm) thick is used. 
Where no concrete topping is used, joints must be 
grouted to a depth of not less than one-third the slab 
thickness at the joint, but not less than 1 inch (25 mm), 
or the joints must be made fire resistant by other 
approved methods. 

722.2.3 Concrete cover over reinforcement. The mini
mum thickness of concrete cover over reinforcement in 
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concrete slabs, reinforced beams and prestressed beams 
shall comply with this section. 

722.2.3.1 Slab cover. The minimum thickness of con
crete cover to the positive moment reinforcement shall 
comply with Table 722.2.3(1) for reinforced concrete 
and Table 722.2.3(2) for prestressed concrete. These 
tables are applicable for solid or hollow-core one-way 
or two-way slabs with flat undersurfaces. These tables 
are applicable to slabs that are either cast in place or 
precast. For precast prestressed concrete not covered 
elsewhere, the procedures contained in PCI MNL 124 
shall be acceptable. 

722.2.3.2 Reinforced beam cover. The minimum 
thickness of concrete cover to the positive moment 
reinforcement (bottom steel) for reinforced concrete 
beams is shown in Table 722.2.3(3) for fire-resistance 
ratings of 1 hour to 4 hours. 

722.2.3.3 Prestressed beam cover. The minimum 
thickness of concrete cover to the positive moment pre
stressing tendons (bottom steel) for restrained and unre
strained prestressed concrete beams and stemmed units 
shall comply with the values shown in Tables 
722.2.3(4) and 722.2.3(5) for fire-resistance ratings of 
1 hour to 4 hours. Values in Table 722.2.3(4) apply to 
beams 8 inches (203 mm) or greater in width. Values in 
Table 722.2.3(5) apply to beams or stems of any width, 
provided the cross-section area is not less than 40 
square inches (25 806 mm2

). In case of differences 

CARBONATE BASE SILICEOUS BASE 

CARBONATE BASE SILICEOUS BASE 

5 

4 

3 

2 

2 3 4 5 
0 

2 3 4 5 

THICKNESS OF SAND-LIGHTWEIGHT CONCRETE BASE SLAB, INCHES 

For SI: 1 inch= 25.4 mm. 

180 

FIGURE 722.2.2.2 
FIRE-RESISTANCE RATINGS FOR 

TWO-COURSE CONCRETE FLOORS 

between the values determined from Table 722.2.3(4) 
or 722.2.3(5), it is permitted to use the smaller value. 
The concrete cover shall be calculated in accordance 
with Section 722.2.3.3.1. The minimum concrete cover 
for nonprestressed reinforcement in prestressed con
crete beams shall comply with Section 722.2.3.2. 

722.2.3.3.1 Calculating concrete cover. The con
crete cover for an individual tendon is the minimum 
thickness of concrete between the surface of the ten
don and the fire-exposed surface of the beam, except 
that for ungrouted ducts, the assumed cover thick
ness is the minimum thickness of concrete between 
the surface of the duct and the fire-exposed surface 
of the beam. For beams in which two or more ten
dons are used, the cover is assumed to be the aver
age of the minimum cover of the individual tendons. 
For comer tendons (tendons equal distance from the 
bottom and side), the minimum cover used in the 
calculation shall be one-half the actual value. For 
stemmed members with two or more prestressing 
tendons located along the vertical centerline of the 
stem, the average cover shall be the distance from 
the bottom of the member to the centroid of the ten
dons. The actual cover for any individual tendon 
shall be not less than one-half the smaller value 
shown in Tables 722.2.3(4) and 722.2.3(5), or 1 inch 
(25 mm), whichever is greater. 

CELLULAR CONCRETE 

• </ .._ CONCRETE_ ... .;. - ' 

2 4 0 2 4 0 2 4 
THICKNESS OF CONCRETE BASE SLAB, INCHES 

PERLITE CONCRETE 

' </ .._ CONCRETE_ .. • .;. - ' 

SILICEOUS BASE SAND-LIGHTWEIGHT BASE 
4 .--..,---.--,--...,...., 

3 

2 

THICKNESS OF CONCRETE BASE SLAB, INCHES 

VERMICULITE CONCRETE 

' ~ • .._ CONCRETE_ ... .;. - ',. 

CARBONATE BASE SILICEOUS BASE SAND-LIGHTWEIGHT BASE 
4 ~...---.--,---,-, 

THICKNESS OF CONCRETE BASE SLAB, INCHES 

For SI: 1 inch= 25 .4 mm. 

FIGURE 722.2.2.3(1) 
FIRE-RESISTANCE RATINGS FOR 
CONCRETE ROOF ASSEMBLIES 
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FIGURE 722.2.2.3(2) 
FIRE-RESISTANCE RATINGS 

FOR CONCRETE ROOF ASSEMBLIES 

722.2.4 Concrete columns. Concrete columns shall com
ply with this section. 

FIRE AND SMOKE PROTECTION FEATURES 

722.2.4.1 Minimum size. The rmmmum overall 
dimensions of reinforced concrete columns for fire
resistance ratings of 1 hour to 4 hours for exposure to 
fire on all sides shall comply with this section. 

722.2.4.1.1 Concrete strength less than or equal 
to 12,000 psi. For columns made with concrete hav
ing a specified compressive strength,!' c• of less than 
or equal to 12,000 psi (82.7 MPa), the minimum 
dimension shall comply with Table 722.2.4. 

TABLE 722.2.4 
MINIMUM DIMENSION OF CONCRETE COLUMNS (inches) 

TYPES OF CONCRETE 
FIRE-RESISTANCE RATING (hours) 

1112 4• 1 2• 3• 

Siliceous 8 9 10 12 14 

Carbonate 8 9 10 11 12 

Sand-lightweight 8 8'/2 9 101/2 12 

For SI: 1 inch = 25 mm. 
a. The minimum dimension is permitted to be reduced to 8 inches for 

rectangular columns with two parallel sides not less than 36 inches in 
length. 

b. The minimum dimension is permitted to be reduced to 10 inches for 
rectangular columns with two parallel sides not less than 36 inches in 
length. 

722.2.4.1.2 Concrete strength greater than 12,000 
psi. For columns made with concrete having a speci
fied compressive strength, f 'c• greater than 12,000 
psi (82.7 MPa), for fire-resistance ratings of 1 hour 
to 4 hours the minimum dimension shall be 24 
inches (610 mm). 

722.2.4.2 Minimum cover for RIC columns. The min
imum thickness of concrete cover to the main longitu
dinal reinforcement in columns, regardless of the type 
of aggregate used in the concrete and the specified 
compressive strength of concrete, f 'c• shall be not less 
than 1 inch (25 mm) times the number of hours of 
requiredfire resistance or 2 inches (51 mm), whichever 
is less. 

TABLE 722.2.3(1) 
COVER THICKNESS FOR REINFORCED CONCRETE FLOOR OR ROOF SLABS (inches) 

FIRE-RESISTANCE RATING (hours) 

CONCRETE AGGREGATE TYPE Restrained Unrestrained 

1 1112 2 3 4 1 1112 2 3 4 

Siliceous 3/4 3/4 3/4 3/4 3/4 3/4 3/4 1 1114 15/8 

Carbonate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 l'/4 11/4 

Sand-lightweight or lightweight 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 1114 l '/4 

For SI: 1 inch= 25.4 mm. 

TABLE 722.2.3(2) 
COVER THICKNESS FOR PRESTRESSED CONCRETE FLOOR OR ROOF SLABS (inches) 

FIRE-RESISTANCE RATING (hours) 

CONCRETE AGGREGATE TYPE Restrained Unrestrained 

1 1112 2 3 4 1 1112 2 3 4 

Siliceous 3/4 3/4 3/4 3/4 3/4 11/8 l '/2 13/4 23/8 23/4 

Carbonate 3/4 3/4 3/4 3/4 3/4 1 13/8 15/8 2'/8 2'/4 

Sand-lightweight or lightweight 3/4 3/4 3/4 3/4 3/4 1 13/8 l'/2 2 2'/4 

For SI: 1 inch= 25.4 mm. 
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TABLE 722.2.3{3) 
MINIMUM COVER FOR MAIN REINFORCING BARS OF REINFORCED CONCRETE BEAMS0 

(APPLICABLE TO ALL TYPES OF STRUCTURAL CONCRETE) 

RESTRAINED OR BEAM FIRE-RESISTANCE RATING (hours) 

UNRESTRAINED• WIDTH"(inches) 1 1112 2 3 

5 3/4 3/4 3/4 1" 
Restrained 7 3/4 3/4 3/4 3/4 

zlO 3/4 3/4 3/4 3/4 

5 3/4 1 1114 -
Unrestrained 7 3/4 3/4 3/4 13/4 

z 10 \ 3/4 3/4 1 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

4 

11// 
3/4 
3/4 

-
3 

13/4 

a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum 
cover of 3 /4 inch is adequate for ratings of 4 hours or less. 

b. For beam widths between the tabulated values, the minimum cover thickness can be determined by direct interpolation. 
c. The cover for an individual reinforcing bar is the mininmm thickness of concrete between the surface of the bar and the fire-exposed surface of the beam. For 

beams in which several bars are used, the cover for comer bars used in the calculation shall be reduced to one-half of the actual value. The cover for an 
individual bar must be not less than one-half of the value given in Table 722.2.3(3) nor less than 3/ 4 inch. 

TABLE 722.2.3(4) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS 8 INCHES OR GREATER IN WIDTH" 

RESTRAINED OR CONCRETE BEAM WIDTH FIRE-RESISTANCE RATING (hours) 

UNRESTRAINED" AGGREGATE TYPE (inches) 1 11
/2 2 3 4 

Carbonate or siliceous 8 1112 1112 1112 13/4• 2112· 

Restrained 
Carbonate or siliceous z 12 1112 1112 1112 1112 1118· 

Sand lightweight 8 1112 1112 1112 1112 2• 

Sand lightweight z 12 1112 1112 1112 1112 15/g• 

Carbonate or siliceous 8 1112 13/4 2112 SC -

Unrestrained 
Carbonate or siliceous z 12 1112 1112 1118· 2112 3 

Sand lightweight 8 1112 1112 2 31/4 -
Sand lightweight z 12 1112 1112 15/8 2 2112 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum 

cover of % inch is adequate for 4-hour ratings or less. 
b. For beam widths between 8 inches and 12 inches, minimum cover thickness can be determined by direct interpolation. 
c. Not practical for 8-inch-wide beam but shown for purposes of interpolation. 

TABLE 722.2.3(5) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS OF ALL WIDTHS 

RESTRAINED OR 
CONCRETE AGGREGATE TYPE 

BEAM AREA" FIRE-RESISTANCE RATING (hours) 

UNRESTRAINED• A (square inches) 1 1112 2 3 4 

All 40::;A::;150 1112 1112 2 2112 -
Carbonate or 150 <A::;300 1112 1112 1112 1\ 2112 

Restrained 
1112 1112 1112 1112 siliceous 300<A 2 

Sand lightweight 150<A 1112 1112 1112 1112 2 

All 40::;A::; 150 2 2112 - - -

Carbonate or 150<A::; 300 1112 13/4 2112 - -
Unrestrained 

1112 1112 siliceous 300<A 2 3c 4c 

Sand lightweight 150<A 1112 1112 2 3c 4c 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm. 
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum 

cover of 3/ 4 inch is adequate for 4-hour ratings or less. 
b. The cross-sectional area of a stem is permitted to include a portion of the area in the flange, provided the width of the flange used in the calculation does not 

exceed three times the average width of the stem. 
c. U-shaped or hooped stirrups spaced not to exceed the depth of the member and having a minimum cover of 1 inch shall be provided. 
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722.2.4.3 Tie and spiral reinforcement. For concrete 
columns made with concrete having a specified com
pressive strength, f'c, greater than 12,000 psi (82.7 
MPa), tie and spiral reinforcement shall comply with 
the following: 

1. The free ends of rectangular ties shall terminate 
with a 135-degree (2.4 rad) standard tie hook. 

2. The free ends of circular ties shall terminate with 
a 90-degree (1.6 rad) standard tie hook. 

3. The free ends of spirals, including at lap splices, 
shall terminate with a 90-degree (1.6 rad) stan
dard tie hook. 

The hook extension at the free end of ties and spirals 
shall be the larger of six bar diameters and the exten
sion required by Section 7.1.3 of ACI 318. Hooks shall 
project into the core of the column. 

722.2.4.4 Columns built into walls. The minimum 
dimensions of Table 722.2.4 do not apply to a rein
forced concrete column that is built into a concrete or 
masonry wall provided all of the following are met: 

1. The fire-resistance rating for the wall is equal to 
or greater than the required rating of the column; 

2. The main longitudinal reinforcing in the column 
has cover not less than that required by Section 
722.2.4.2; and 

3. Openings in the wall are protected in accordance 
with Table 716.5. 

Where openings in the wall are not protected as 
required by Section 716.5, the minimum dimension of 
columns required to have a fire-resistance rating of 3 
hours or less shall be 8 inches (203 mm), and 10 inches 
(254 mm) for columns required to have a fire-resis
tance rating of 4 hours, regardless of the type of aggre
gate used in the concrete. 

722.2.4.5 Precast cover units for steel columns. See 
Section 722.5.1.4. 

722.3 Concrete masonry. The provisions of this section con
tain procedures by which the fire-resistance ratings of con
crete masonry are established by calculations. 

r1RE AND SMOKE PROTECTION FEATURES 

722.3.1 Equivalent thickness. The equivalent thickness 
of concrete masonry construction shall be determined in 
accordance with the provisions of this section. 

722.3.1.l Concrete masonry unit plus finishes. The 
equivalent thickness of concrete masonry assemblies, 
Tea• shall be computed as the sum of the equivalent 
thickness of the concrete masonry unit, Te, as deter
mined by Section 722.3.1.2, 722.3.1.3 or 722.3.1.4, 
plus the equivalent thickness of finishes, Tep deter
mined in accordance with Section 722.3.2: 

Tea = Te + Tef (Equation 7-6) 

722.3.1.2 Ungrouted or partially grouted construc
tion. Te shall be the value obtained for the concrete 
masonry unit determined in accordance with ASTM C 
140. 

722.3.1.3 Solid grouted construction. The equivalent 
thickness, Te, of solid grouted concrete masonry units is 
the actual thickness of the unit. 

722.3.1.4 Airspaces and cells filled with loose-fill 
material. The equivalent thickness of completely filled 
hollow concrete masonry is the actual thickness of the 
unit where loose-fill materials are: sand, pea gravel, 
crushed stone, or slag that meet ASTM C 33 require
ments; pumice, scoria, expanded shale, expanded clay, 
expanded slate, expanded slag, expanded fly ash, or 
cinders that comply with ASTM C 331; or perlite or 
vermiculite meeting the requirements of ASTM C 549 
and ASTM C 516, respectively. 

722.3.2 Concrete masonry walls. The fire-resistance rat
ing of walls and partitions constructed of concrete 
masonry units shall be determined from Table 722.3.2. 
The rating shall be based on the equivalent thickness of 
the masonry and type of aggregate used. 

722.3.2.1 Finish on nonfire-exposed side. Where plas
ter or gypsum wallboard is applied to the side of the 
wall not exposed to fire, the contribution of the finish to 
the total fire-resistance rating shall be determined as 
follows: The thickness of gypsum wallboard or plaster 
shall be corrected by multiplying the actual thickness of 
the finish by applicable factor determined from Table 

TABLE 722.3.2 
MINIMUM EQUIVALENT THICKNESS (inches) OF BEARING OR NONBEARING CONCRETE MASONRY WALLS•,b,c,d 

TYPE OF AGGREGATE 
FIRE·RESISTANCE RATING (hours) 

''• .,. 1 111. 11/, 13
/4 2 21

/4 21/, 23
/4 3 31

/4 3'/, 33
/4 4 

Pumice or expanded slag 1.5 1.9 2.1 2.5 2.7 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.5 4.7 

Expanded shale, clay or slate 1.8 2.2 2.6 2.9 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 4.9 5.1 

Limestone, cinders or unexpanded slag 1.9 2.3 2.7 3.1 3.4 3.7 4.0 4.3 4.5 4.8 5.0 5.2 5.5 5.7 5.9 

Calcareous or siliceous gravel 2.0 2.4 2.8 3.2 3.6 3.9 4.2 4.5 4.8 5.0 5.3 5.5 5.8 6.0 6.2 

For SI: 1 inch= 25.4 mm. 
a. Values between those shown in the table can be determined by direct interpolation. 
b. Where combustible members are framed into the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or 

between members set in from opposite sides, shall be not less than 93 percent of the thickness shown in the table. 
c. Requirements of ASTM C 55, ASTM C 73, ASTM C 90 or ASTM C 744 shall apply. 
d. Minimum required equivalent thickness corresponding to the hourly fire-resistance rating for units with a combination of aggregate shall be determined by 

linear interpolation based on the percent by volume of each aggregate used in manufacture. 
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722.2.1.4(1). This corrected thickness of finish shall be 
added to the equivalent thickness of masonry and the 
fire-resistance rating of the masonry and finish deter
mined from Table 722.3.2. 

722.3.2.2 Finish on fire-exposed side. Where plaster 
or gypsum wallboard is applied to the fire-exposed side 
of the wall, the contribution of the finish to the total 
fire-resistance rating shall be determined as follows: 
The time assigned to the finish as established by Table 
722.2.1.4(2) shall be added to the fire-resistance rating 
determined in Section 722.3.2 for the masonry alone, or 
in Section 722.3.2.1 for the masonry and finish on the 
nonfire-exposed side. 

722.3.2.3 Nonsymmetrical assemblies. For a wall 
having no finish on one side or having different types 
or thicknesses of finish on each side, the calculation 
procedures of this section shall be performed twice, 
assuming either side of the wall to be the fire-exposed 
side. The fire-resistance rating of the wall shall not 
exceed the lower of the two values calculated. 

Exception: For exterior walls with afire separation 
distance greater than 5 feet (1524 mm), the fire shall 
be assumed to occur on the interior side only. 

722.3.2.4 Minimum concrete masonry fire-resis
tance rating. Where the finish applied to a concrete 
masonry wall contributes to its fire-resistance rating, 
the masonry alone shall provide not less than one-half 
the total required fire-resistance rating. 

722.3.2.5 Attachment of finishes. Installation of fin
ishes shall be as follows: 

1. Gypsum wallboard and gypsum lath applied to 
concrete masonry or concrete walls shall be 
secured to wood or steel furring members spaced 
not more than 16 inches (406 mm) on center 
(o.c.). 

2. Gypsum wallboard shall be installed with the 
long dimension parallel to the furring members 
·and shall have all joints finished. 

3. Other aspects of the installation of finishes shall 
comply with the applicable provisions of Chap
ters 7 and 25. 

722.3.3 Multiwythe masonry walls. The fire-resistance 
rating of wall assemblies constructed of multiple wythes 
of masonry materials shall be permitted to be based on the 
fire-resistance rating period of each wythe and the contin
uous airspace between each wythe in accordance with the 
following formula: 

RA= (R10.59 +Rz0.59 + ... +Rn0.59 +A1 +Az + ... +AY·7 
(Equation 7-7) 

where: 

RA= Fire-resistance rating of the assembly (hours). 

R1, R2, ••• ,Rn = Fire-resistance rating ofwythes for 1, 2, 
n (hours), respectively. 

Al' A2, •••• ,An = 0.30, factor for each continuous airspace 
for 1, 2, ... n, respectively, having a depth 
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of 1
/ 2 inch (12.7 mm) or more between 

wythes. 

722.3.4 Concrete masonry lintels. Fire-resistance rat
ings for concrete masonry lintels shall be determined 
based upon the nominal thickness of the lintel and the 
minimum thickness of concrete masonry or concrete, or 
any combination thereof, covering the main reinforcing 
bars, as determined in accordance with Table 722.3.4, or. 
by approved alternate methods. 

TABLE 722.3.4 
MINIMUM COVER OF LONGITUDINAL REINFORCEMENT IN 

FIRE-RESISTANCE-RATED REINFORCED CONCRETE 
MASONRY LINTELS (inches) 

NOMINAL WIDTH FIRE-RESISTANCE RATING (hours) 

OF LINTEL (inches) 1 2 3 4 

6 1112 2 - -
8 1112 1112 13/4 3 

10 or greater 1112 1112 1112 13/4 

For SI: 1 inch= 25.4 mm. 

722.3.5 Concrete masonry columns. The fire-resistance 
rating of concrete masonry columns shall be determined 
based upon the least plan dimension of the column in 
accordance with Table 722.3.5 or by approved alternate 
methods. 

TABLE 722.3.5 
MINIMUM DIMENSION OF CONCRETE 

MASONRY COLUMNS (inches) 

FIRE-RESISTANCE RATING (hours) 

1 I 2 I 3 I 4 

8 inches I IO inches l 12inches I 14inches 

For SI:l inch= 25.4 mm. 

722.4 Clay brick and tile masonry. The provisions of this 
section contain procedures by which the fire-resistance rat
ings of clay brick and tile masonry are established by calcula
tions. 

722.4.1 Masonry walls. The fire-resistance rating of 
masonry walls shall be based upon the equivalent thick
ness as calculated in accordance with this section. The cal
culation shall take into account finishes applied to the wall 
and airspaces between wythes in multiwythe construction. 

722.4.1.1 Equivalent thickness. The fire-resistance 
ratings of walls or partitions constructed of solid or 
hollow clay masonry units shall be determined from 
Table 722.4.1(1) or 722.4.1(2). The equivalent thick
ness of the clay masonry unit shall be determined by 
Equation 7-8 where using Table 722.4.1(1). The fire
resistance rating determined from Table 722.4.1(1) 
shall be permitted to be used in the calculated fire
resistance rating procedure in Section 722.4.2. 

T, = V/Ui (Equation 7-8) 

where: 

T, = The equivalent thickness of the clay masonry unit 
(inches). 

vn = The net volume of the clay masonry unit (inch3
). 
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L = The specified length of the clay masonry unit 
(inches). 

H = The specified height of the clay masonry unit 
(inches). 

722.4.1.1.1 Hollow clay units. The equivalent 
thickness, T., shall be the value obtained for hollow 
clay units as determined in accordance with Equa
tion 7-8. The net volume, Vn, of the units shall be 
determined using the gross volume and percentage 
of void area determined in accordance with ASTM 
C67. 

722.4.1.1.2 Solid grouted clay units. The equiva
lent thickness of solid grouted clay masonry units 
shall be taken as the actual thickness of the units. 

722.4.1.1.3 Units with filled cores. The equivalent 
thickness of the hollow clay masonry units is the 
actual thickness of the unit where completely filled 

FIRE AND SMOKE PROTECTION FEATURES 

with loose-fill materials of: sand, pea gravel, 
crushed stone, or slag that meet ASTM C 33 require
ments; pumice, scoria, expanded shale, expanded 
clay, expanded slate, expanded slag, expanded fly 
ash, or cinders in compliance with ASTM C 331; or 
perlite or vermiculite meeting the requirements of 
ASTM C 549 and ASTM C 516, respectively. 

722.4.1.2 Plaster finishes. Where plaster is applied to 
the wall, the total fire-resistance rating shall be deter
mined by the formula: 

R = (Rn°59 +pl) L? (Equation 7-9) 

where: 

R = The fire-resistance rating of the assembly 
(hours). 

Rn = The fire-resistance rating of the individual wall 
(hours). 

TABLE 722.4.1(1) 
FIRE-RESISTANCE PERIODS OF CLAY MASONRY WALLS 

MINIMUM REQUIRED EQUIVALENT THICKNESS FOR FIRE RESISTANCE•·"·• 

MATERIAL TYPE (Inches) 

1 hour 2 hours 3 hours 4 hours 

Solid brick of clay or shaled 2.7 3.8 4.9 6.0 

Hollow brick or tile of clay or shale, unfilled 2.3 3.4 4.3 5.0 

Hollow brick or tile of clay or shale, grouted or filled with materials 
3.0 4.4 5.5 6.6 

specified in Section 722.4.1.1.3 

For SI: 1 inch== 25.4 mm. 
a. Equivalent thickness as determined from Section 722.4.1.1. 
b. Calculated fire resistance between the hourly increments listed shall be determined by linear interpolation. 
c. Where combustible members are framed in the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or 

between members set in from opposite sides, shall be not less than 93 percent of the thic)mess shown. 
d. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is not less than 75 percent of the gross 

cross-sectional area measured in the same plane. 

TABLE 722.4.1 (2) 
FIRE-RESISTANCE RATINGS FOR BEARING STEEL FRAME BRICK VENEER WALLS OR PARTITIONS 

WALL OR PARTITION ASSEMBLY PLASTER SIDE BRICK FACED SIDE 
EXPOSED (hours) EXPOSED (hours) 

Outside facing of steel studs: 
1
/ 2" wood fiberboard sheathing next to studs, 3

// airspace formed with 
3
// x 15ig" wood strips placed over the fiberboard and secured to the studs; 

1.5 4 
metal or wire lath nailed to such strips, 33

// brick veneer held in place by filling 3
// airspace between 

the brick and lath with mortar. Inside facing of studs: 3
/ 4" unsanded gypsum plaster on metal or wire 

lath attached to 5/ 16" wood strips secured to edges of the studs. 

Outside facing of steel studs: 
1" insulation board sheathing attached to studs, 1" airspace, and 33

// brick veneer attached to steel 
1.5 4 

frame with metal ties every 5th course. Inside facing of studs:\" sanded gypsum plaster (1:2 mix) 
applied on metal or wire lath attached directly to the studs. 

Same as above except use 7
/ 8" vermiculite-gypsum plaster or 1" sanded gypsum plaster (1:2 mix) 

2 4 
applied to metal or wire. 

Outside facing of steel studs: 
1
/ 2" gypsum sheathing board, attached to studs, and 33

// brick veneer attached to steel frame with 
metal ties every 5th course. Inside facing of studs: 1

/ 2" sanded gypsum plaster (1:2 mix) applied to 1
/ 2" 2 4 

perforated gypsum lath securely attached to studs and having strips of metal lath 3 inches wide 
applied to all horizontal joints of gypsum lath. 

For SI; 1 inch== 25.4 mm. 

2015 INTERNATIONAL BUILDING CODE® 185 



FIRE AND SMOKE PROTECTION FEATURES 

pl = Coefficient for thickness of plaster. 

Values for Rn °·59 for use in Equation 7-9 are given in 
Table 722.4.1(3). Coefficients for thickness of plaster 
shall be selected from Table 722.4.1(4) based on the 
actual thickness of plaster applied to the wall or parti
tion and whether one or two sides of the wall are plas
tered. 

R.0.59 

1 

2 

3 

4 

TABLE 722.4.1 (3) 
VALUES OF Rn °·59 

R(hours) 

1.0 

1.50 

1.91 

2.27 

TABLE 722.4.1(4) 
COEFFICIENTS FOR PLASTER, pf• 

THICKNESS OF PLASTER (inch) ONE SIDE TWO SIDES 

1/2 0.3 0.6 

5/8 0.37 0.75 

3/4 0.45 0.90 

For SI: 1 inch= 25.4 mm. 
a. Values listed in the table are for 1 :3 sanded gypsum plaster. 

TABLE 722.4.1(5) 
REINFORCED MASONRY LINTELS 

MINIMUM LONGITUDINAL REINFORCEMENT 

NOMINAL COVER 

LINTEL WIDTH (inches) FOR FIRE RESISTANCE (inches) 

1 hour 2 hours 3 hours 4 hours 

6 1112 2 NP NP 

8 1112 1112 13/4 3 

lOormore 1112 
• 

1112 1112 13/4 

For SI: 1 inch= 25.4 mm. 
NP = Not permitted. 

TABLE 722.4.1(6) 
REINFORCED CLAY MASONRY COLUMNS 

FIRE-RESISTANCE RATING 

COLUMN SIZE (hours) 

1 I 2 I 3 I 4 

Minimum column dimension (inches) s I 10 I 12 I 14 

For SI:l inch= 25.4 mm. 
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722.4.1.3 Multiwythe walls with airspace. Where a 
continuous airspace separates multiple wythes of the 
wall or partition, the totalfire-resistance rating shall be 
determined by the formula: 

R = (R1°
59 + R2°·59 + ... +Rn°59 +as) i.7 (Equation 7-10) 

where: 

R = The fire-resistance rating of the assembly 
(hours). 

R1, R2 and Rn = The fire-resistance rating of the 
individual wythes (hours). 

as = Coefficient for continuous airspace. 

Values for Rn °·59 for use in Equation 7-10 are given 
in Table 722.4.1(3). The coefficient for each continu
ous airspace of 1/ 2 inch to 31

/ 2 inches (12.7 to 89 mm) 
separating two individual wythes shall be 0.3. 

722.4.1.4 Nonsymmetrical assemblies. For a wall 
having no finish on one side or having different types 
or thicknesses of finish on each side, the calculation 
procedures of this section shall be performed twice, 
assuming either side to be the fire-exposed side of the 
wall. The fire resistance of the wall shall not exceed the 
lower of the two values determined. 

Exception: For exterior walls with afire separation 
distance greater than 5 feet (1524 mm), the fire shall 
be assumed to occur on the interior side only. 

722.4.2 Multiwythe walls. The fire-resistance rating for 
walls or partitions consisting of two or more dissimilar 
wythes shall be permitted to be determined by the for
mula: 

R = (R
1
o.s9 + R

2
o.59 + ... +Rno.59) i.1 

where: 

(Equation 7-11) 

R = The fire-resistance rating of the assembly (hours). 

R1, R2 and Rn = The fire-resistance rating of the 
individual wythes (hours). 

Values for Rn °·59 for use in Equation 7-11 are given in 
Table 722.4.1(3). 

722.4.2.1 Multiwythe walls of different material. For 
walls that consist of two or more wythes of different 
materials (concrete or concrete masonry units) in com
bination with clay masonry units, the fire-resistance 
rating of the different materials shall be permitted to be 
determined from Table 722.2.1.1 for concrete; Table 
722.3.2 for concrete masonry units or Table 722.4.1(1) 
or 722.4.1(2) for clay and tile masonry units. 

722.4.3 Reinforced clay masonry lintels. Fire-resistance 
ratings for clay masonry lintels shall be determined based 
on the nominal width of the lintel and the minimum cover
ing for the longitudinal reinforcement in accordance with 
Table 722.4.1(5). 

722.4.4 Reinforced clay masonry columns. The fire
resistance ratings shall be determined based on the last 
plan dimension of the column in accordance with Table 
722.4.1(6). The minimum cover for longitudinal reinforce
ment shall be 2 inches (51 mm). 

722.5 Steel assemblies. The provisions of this section con
tain procedures by which the fire-resistance ratings of steel 
assemblies are established by calculations. 

722.5.1 Structural steel columns. The fire-resistance rat-1 
ings of structural steel columns shall be based on the size 
of the element and the type of protection provided in 
accordance with this section. 
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I 
722.5.1.1 General. These procedures establish a basis 
for determining the fire resistance of column assem
blies as a function of the thickness of fire-resistant 
material and, the weight, W, and heated perimeter, D, 
of structural steel columns. As used in these sections, W 
is the average weight of a structural steel column in 
pounds per linear foot. The heated perimeter, D, is the 
inside perimeter of the fire-resistant material in inches 
as illustrated in Figure 722.5.1(1). 

bf a bf 

JE~o,"m" 
D=4bf + 2d - 2tw D=2{a+d) 

FIGURE 722.5.1(1) 
DETERMINATION OF THE HEATED 

PERIMETER OF STRUCTURAL STEEL COLUMNS 

722.5.1.1.1 Nonload-bearing protection. The 
application of these procedures shall be limited to 
column assemblies in which the fire-resistant mate
rial is not designed to carry any of the load acting on 
the column. 

722.5.1.1.2 Embedments. In the absence of sub
stantiating fire-endurance test results, ducts,_ conduit, 
piping, and similar mechanical, electrical, and 
plumbing installations shall not be embedded in any 
required fire-resistant materials. 

722.5.1.1.3 Weight-to-perimeter ratio. Table 
722.5.1(1) contains weight-to-heated-perimeter 
ratios (WID) for both contour and box fire-resistant 
profiles, for the wide flange shapes most often used 
as columns. For different fire-resistant protection 
profiles or column cross sections, the weight-to
heated-perimeter ratios (WID) shall be determined in 
accordance with the definitions given in this section. 

722.5.1.2 Gypsum wallboard protection. The fire 
resistance of structural steel columns with weight-to
heated-perimeter ratios (W!D) less than or equal to 3.65 
and that are protected with Type X gypsum wallboard 
shall be permitted to be determined from the following 
expression: 

(Equation 7-12) 

where: 

R =Fire resistance (minutes). 

h =Total thickness of gypsum wallboard (inches). 

D = Heated perimeter of the structural steel column 
(inches). 
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W' = Total weight of the structural steel column and 
gypsum wallboard protection (pounds per linear 
foot). 

W' = W + SOhD/144. 

~
o.8x1/2" SHEET STEEL 

SCREWS SPACED 12" o.c. 

I 

SNAP-LOCK 

5/16"1 MIN. -
PITTSBURGH SEAM 

CORNER JOINT DETAILS (A) 

3/4" 

LAP 

FIGURE 722.5.1 (2) 
GYPSUM-PROTECTED STRUCTURAL 

STEEL COLUMNS WITH SHEET STEEL COLUMN COVERS 

For SI: 1 inch = 25.4 mm, 1 foot= 305 mm. 
1. Structural steel column, either wide flange or tubular shapes. 
2. Type X gypsum board or gypsum panel products in accordance with 

ASTM C 1177, C 1178, C 1278, C 1396 or C 1658. The total thickness of 
gypsum board or gypsum panel products calculated as h in Section 
722.5 .1.2 shall be applied vertically to an individual column using one of 
the following methods: 

1. As a single layer with no horizontal joints. 
2. As multiple layers with no horizontal joints permitted in any layer. 
3. As multiple layers with horizontal joints staggered not less than 12 

inches vertically between layers and not less than 8 feet vertically in 
any single layer. The total required thickness of gypsum board or 
gypsum panel products shall be determined on the basis of the 
specified fire-resistance rating and the weight-to-heated-perimeter 
ratio <:'NID) of the column. For fire-resistance ratings of 2 hours or 
less, one of the required layers of gypsum board or gypsum panel 
product may be applied to the exterior of the sheet steel column covers 
with 1-inch long Type S screws spaced 1 inch from the wallboard 
edge and 8 inches on center. For such installations, 0.0149-inch 
minimum thickness galvanized steel corner beads with 11

/ 2-inch legs 
shall be attached to the wallboard with Type S screws spaced 12 
inches on center. 

3. For fire-resistance ratings of 3 hours or less, the column covers shall be 
fabricated from 0.0239-inch minimum thickness galvanized or stainless 
steel. For 4-hour fire-resistance ratings, the column covers shall be. 
fabricated from 0.0239-inch minimum thickness stainless steel. The 
column covers shall be erected with the Snap Lock or Pittsburgh joint 
details. 
For fire-resistance ratings of 2 hours or less, column covers fabricated 
from 0.0269-inch minimum thickness galvanized or stainless steel shall be 
permitted to be erected with lap joints. The lap joints shall be permitted to 
be located anywhere around the perimeter of the column cover. The lap 
joints shall be secured with 1

/ 2-inch-long No. 8 sheet metal screws spaced 
12 inches on center. 
The column covers shall be provided with a minimum expansion 
clearance of 1/ 8 inch per linear foot between the ends of the cover and any 
restraining construction. 
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FIGURE 722.5.1(3) 
GYPSUM-PROTECTED STRUCTURAL STEEL COLUMNS 

WITH STEEL STUD/SCREW ATTACHMENT SYSTEM 

For SI: 1inch=25.4 mm, 1 foot= -305 mm. 
1. Structural steel column, either wide flange or tubular shapes. 
2. 15

/ 8-inch deep studs fabricated from 0.0179-inch minimum thickness 
galvanized steel with 15

/ 16 or 17
/ 16-inch legs. The length of the steel studs 

shall be 1/ 2 inch less than the height of the assembly. 
3. Type X gypsum board or gypsum panel products in accordance with 

ASTM C177, C1178, C1278, Cl396 or C1658. The total thickness of 
gypsum board or gypsum panel products calculated as h in Section 
722.5 .1.2 shall be applied vertically to an individual column using one of 
the following methods: 

1. As a single layer with no horizontal joints. 
2. As multiple layers with no horizontal joints permitted in any layer. 
3. As multiple layers with horizontal joints staggered not less than 12 

inches vertically between layers and not less than 8 feet vertically in 
any single layer. The total required thickness of gypsum board or 
gypsum panel products shall be determined on the basis of the 
specified fire-resistance rating and the weight-to-heated-perimeter 
ratio (W/D) of the column. 

4. Galvanized 0.0149-inch minimum thickness steel comer beads with 11
/ 2-

inch legs attached to the gypsum board or gypsum panel products with 1-
inch-long Type S screws spaced 12 inches on center. 

5. No. 18 SWG steel tie wires spaced 24 inches on center. 
6. Sheet metal angles with 2-inch legs fabricated from 0.0221-inch 

minimum thickness galvanized steel. 
7. Type S screws, 1 inch long, shall be used for attaching the first layer of 

gypsum board or gypsum panel product to the steel studs and the third 
layer to the sheet metal angles at 24 inches on center. Type S screws 13

/ 4-

inch long shall be used for attaching the second layer of gypsum board or 
gypsum panel product to the steel studs and the fourth layer to the sheet 
metal angles at 12 inches on center. Type S screws 21

/ 4 inches long shall 
be used for attaching the third layer of gypsum board or gypsum panel 
product to the steel studs at 12 inches on center. 
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WEIGHT-TO-HEATED-PERIMETER RATIO (W/D) 

For SI: 1inch=25.4 mm, 1 pound per linear foot/inch= 0.059 kg/m/mm. 

FIGURE 722.5.1(4) 
FIRE RESISTANCE OF STRUCTURAL 

STEEL COLUMNS PROTECTED WITH VARIOUS 
THICKNESSES OF TYPE X GYPSUM WALLBOARD 

a. The W ID ratios for typical wide flange columns are listed in Table 
722.5.1(1). For other column shapes, the W/D ratios shall be determined 
in accordance with Section 722.5.1.1. 

'::. 

.-.......... ..,.· .................... -. .... :':: ·: ":. ·":.. ·. : .. ·.:·.-
. : : . : .. 

FIGURE 722.5.1 (5) 
WIDE FLANGE STRUCTURAL STEEL COLUMNS WITH 

SPRAYED FIRE-RESISTANT MATERIALS 
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FIGURE 722.5.1(6) 

(c) 
CONCRETE 
ENCASED 

WUDE-FLANGE 
SHAPE 

CONCRETE PROTECTED STRUCTURAL STEEL COLUMNS•·b 

a. When the inside perimeter of the concrete protection is not square, L shall be taken as the average of L1 and L2• When the thickness of concrete cover is not 
constant, h shall be taken as the average of h1 and hz. 

b. Joints shall be protected with a minimum 1 inch thickness of ceramic fiber blanket but in no case less than one-half the thickness of the column cover (see 
Section 722.2.1.3). 

D=2(w+d)+2(w-1web) D = it d D = 2w + 2d) 
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STEEL PIPE COLUMN STRUCTURAL TUBE COLUMN 

FIGURE 722.5.1(7) 
CONCRETE OR CLAY MASONRY PROTECTED STRUCTURAL STEEL COLUMNS 

For SI: 1inch=25.4 mm. 
d = Depth of a wide flange column, outside diameter of pipe column, or outside dimension of structural tubing column (inches). 
tw,h = Thickness of web of wide flange column (inches). 
w = Width of flange of wide flange column (inches). 

722.5.1.2.1 Attachment. The gypsum board or gyp
sum panel products shall be supported as illustrated 
in either Figure 722.5.1 (2) for fire-resistance ratings 
of 4 hours or less, or Figure 722.5.1(3) for fire-resis
tance ratings of 3 hours or less. 

722.5.1.2.2 Gypsum wallboard equivalent to con
crete. The determination of the fire resistance of 
structural steel columns from Figure 722.5.1(4) is 
permitted for various thicknesses of gypsum wall
board as a function of the weight-to-heated-perime
ter ratio (W!D) of the column. For structural steel 
columns with weight-to-heated-perimeter ratios (W/D) 
greater than 3.65, the thickness of gypsum wall-
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board required for specified fire-resistance ratings 
shall be the same as the thickness determined for a 
W14 x 233 wide flange shape. 

722.5.1.3 Sprayed fire-resistant materials. The fire 
resistance of wide-flange structural steel columns pro
tected with sprayed fire-resistant materials, as illus
trated in Figure 722.5.1(5), shall be permitted to be 
determined from the following expression: 

R = [C1(W/D) + C2)h (Equation 7-13) 

where: 

R =Fire resistance (minutes). 
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h = Thickness of sprayed fire-resistant material 
(inches). 

D = Heated perimeter of the structural steel column 
(inches). 

C1 and C2 =Material-dependent constants. 

W = Weight of structural steel columns (pounds per 
linear foot). 

The fire resistance of structural steel columns pro
tected with intumescent or mastic fire-resistant coatings 
shall be determined on the basis of fire-resistance tests 
in accordance with Section 703.2. 

722.5.1.3.1 Material-dependent constants. The 
material-dependent constants, C1 and C2, shall be 
determined for specific fire-resistant materials on 
the basis of standard fire endurance tests in accor
dance with Section 703.2. Unless evidence is sub
mitted to the building official substantiating a 
broader application, this expression shall be limited 
to determining the fire resistance of structural steel 
columns with weight-to-heated-perimeter ratios (WI 
D) between the largest and smallest columns for 
which standard fire-resistance test results are avail
able. 

722.5.1.3.2 Identification. Sprayed fire-resistant 
materials shall be identified by density and thickness 
required for a givenfire-resistance rating. 

722.5.1.4 Concrete-protected columns. The fire resis
tance of structural steel columns protected with con
crete, as illustrated in Figure 722.5.1(6)(a) and (b), 
shall be permitted to be determined from the following 
expression: 

R = R0 (1 + 0.03m) 

where: 

R
0 
= 10 (W/D) 0

·
7 + 17 (hl.6/kc0

·
2
) X 

[1+26 {H/pccch (L + h)}0
·
8
] 

As used in these expressions: 

(Equation 7-14) 

R = Fire endurance at equilibrium moisture 
conditions (minutes). 

R
0 

= Fire endurance at zero moisture content 
(minutes). 

m = Equilibrium moisture content of the concrete by 
volume (percent). 

W = Average weight of the structural steel column 
(pounds perlinear foot). 

D = Heated perimeter of the structural steel column 
(inches). 

h =Thickness of the concrete cover (inches). 

kc = Ambient temperature thermal conductivity of the 
concrete (Btu/hr ft °F). 

H = Ambient temperature thermal capacity of the 
steel column = 0.11 W (Btu/ ft °F). 

Pc = Concrete density (pounds per cubic foot). 

cc =Ambient temperature specific heat of concrete 
(Btu/lb °F). 

L = Interior dimension of one side of a square 
concrete box protection (inches). 

722.5.1.4.1 Reentrant space filled. For wide-flange I 
structural steel columns completely encased in con
crete with all reentrant spaces filled [Figure 
722.5.1(6)(c)], the thermal capacity of the concrete 
within the reentrant spaces shall be permitted to be 
added to the thermal capacity of the steel column, as 
follows: 

H = 0.11 W + (pcc/144) (b;J. -A.) 
(Equation 7-15) 

where: 

bf = Flange width of the structural steel column I 
(inches). . 

d = Depth of the structural steel column (inches). 

A, = Cross-sectional area of the steel column 
(square inches). 

722.5.1.4.2 Concrete properties unknown. If spe
cific data on the properties of concrete are not avail
able, the values given in Table 722.5.1(2) are 
permitted. 

722.5.1.4.3 Minimum concrete cover. For struc
tural steel column encased in concrete with all reen
trant spaces filled, Figure 722.5.1(6)(c) and Tables 
722.5.1(7) and 722.5.1(8) indicate the thickness of 
concrete cover required for various fire-resistance 
ratings for typical wide-flange sections. The thick
nesses of concrete indicated in these tables apply to 
structural steel columns larger than those listed. 

722.5.1.4.4 Minimum precast concrete cover. For 
structural steel columns protected with precast con
crete column covers as shown in Figure 
722.5.1(6)(a), Tables 722.5.1(9) and 722.5.1(10) 
indicate the thickness of the column covers required 
for various fire-resistance ratings for typical wide
flange shapes. The thicknesses of concrete given in 
these tables apply to structural steel columns larger 
than those listed. 

722.5.1.4.5 Masonry protection. The fire resis
tance of structural steel columns protected with con
crete masonry units or clay masonry units as 
illustrated in Figure 722.5.1(7) shall be permitted to 
be determined from the following expression: 

R = 0.17 (W/D)0
·
7 + [0.285 (T.i.6/!<?·2)] 

[1.0 + 42.7 { (A/dm T.)l(0.25p + T.)} 0·
8
] 

(Equation 7-16) 

where: 

R = Fire-resistance rating of column assembly 
(hours). 

W = Average weight of structural steel column I 
(pounds per foot). 

D = Heated perimeter of structural steel column 
(inches) [see Figure 722.5.1(7)]. 
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Te = Equivalent thickness of concrete or clay 
masonry unit (inches) (see Table 722.3.2 Note 
a or Section 722.4.1). 

K = Thermal conductivity of concrete or clay 
masonry unit (Btu/hr · ft • °F) [see Table 
722.5.1(3)]. 

A, = Cross-sectional area of structural steel column 
(square inches). 

d,. = Density of the concrete or clay masonry unit 
(pounds per cubic foot). 

p = Inner perimeter of concrete or clay masonry 
protection (inches) [see Figure 722.5.1(7)]. 

722.5.1.4.6 Equivalent concrete masonry thick
ness. For structural steel columns protected with 
concrete masonry, Table 722.5.1(5) gives the equiv
alent thickness of concrete masonry required for 
various fire-resistance ratings for typical column 
shapes. For structural steel columns protected with 
clay masonry, Table 722.5.1(6) gives the equivalent 
thickness of concrete masonry required for various 
fire-resistance ratings for typical column shapes. 

722.5.2 Structural steel beams and girders. The fire
resistance ratings of structural steel beams and girders 
shall be based upon the size of the element and the type of 
protection provided in accordance with this section. 

722.5.2.1 Determination of.fire resistance. These pro
cedures establish a basis for determining resistance of 
structural steel beams and girders that differ in size 
from that specified in approved fire-resistance-rated 
assemblies as a function of the thickness of fire-resis
tant material and the weight (W) and heated perimeter 
(!J) of the beam or girder. As used in these sections, W 
is the average weight of a structural steel element in 
pounds per linear foot (plf). The heated perimeter, D, is 
the inside perimeter of the fire-resistant material in 
inches as illustrated in Figure 722.5.2. 

A 

1, 

b 

D = 3bf+ 2d - 2tw D=2d+bf 

FIGURE 722.5.2 
DETERMINATION OF THE HEATED PERIMETER OF 

STRUCTURAL STEEL BEAMS AND GIRDERS 

'O 

722.5.2.1.l Weight-to-heated perimeter. The 
weight-to-heated-perimeter ratios (WID), for both 
contour and box fire-resistant protection profiles, for 
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the wide flange shapes most often used as beams or 
girders are given in Table 722.5.1(4). For different 
shapes, the weight-to-heated-perimeter ratios (WID) 
shall be determined in accordance with the defini
tions given in this section. 

722.5.2.1.2 Beam and girder substitutions. Except 
as provided for in Section 722.5.2.2, structural steel 
beams in approved fire-resistance-rated assemblies 
shall be considered the minimum permissible size. 
Other beam or girder shapes shall be permitted to be 
substituted provided that the weight-to-heated
perimeter ratio (W ID) of the substitute beam is equal 
to or greater than that of the beam specified in the 
approved assembly. 

722.5.2.2 Sprayed fire-resistant materials. The provi
sions in this section apply to structural steel beams and 
girders protected with sprayed fire-resistant materials. 
Larger or smaller beam and girder shapes shall be per
mitted to be substituted for beams specified in 
approved unrestrained or restrained fire-resistance
rated assemblies, provided that the thickness of the fire
resistant material is adjusted in accordance with the fol
lowing expression: 

h2 = hl [(WI I DI) + 0.60] I [(W2 I D2) + 0.60] 
(Equation 7-17) 

where: 

h = Thickness of sprayed fire-resistant material in 
inches. 

W = Weight of the structural steel beam or girder in 
pounds per linear foot. 

D = Heated perimeter of the structural steel beam in 
inches. 

Subscript 1 refers to the beam and fire-resistant 
material thickness in the approved assembly. 

Subscript 2 refers to the substitute beam or girder 
and the required thickness of fire-resistant material. 

The fire resistance of structural steel beams and 
girders protected with intmnescent or mastic fire-resis
tant coatings shall be determined on the basis of fire
resistance tests in accordance with Section 703.2. 

722.5.2.2.1 Minimum thickness. The use of Equa
tion 7-17 is subject to the following conditions: 

1. The weight-to-heated-perimeter ratio for the 
substitute beam or girder (W/D2) shall be not 
less than 0.37. 

2. The thickness of fire protection materials cal
culated for the substitute beam or girder (T1) 

shall be not less than 3/ 8 inch (9.5 mm). 

3. The unrestrained or restrained beam rating 
shall be not less than 1 hour. 

4. Where used to adjust the material thickness 
for a restrained beam, the use of this procedure 
is limited to structural steel sections classified I 
as compact in accordance with AISC 360. 
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TABLE 722.5.1(1) 
W/D RATIOS FOR STEEL COLUMNS 

STRUCTURAL SHAPE CONTOUR PROFILE 
BOX STRUCTURAL SHAPE 

PROFILE 

W14x233 2.55 3.65 WlOx 112 

x211 2.32 3.35 x 100 

x 193 2.14 3.09 x 88 

x 176 1.96 2.85 x77 

x 159 1.78 2.60 x68 

x 145 1.64 2.39 x 60 

x 132 1.56 2.25 x54 

x 120 1.42 2.06 x49 

x 109 1.29 1.88 x45 

x99 1.18 1.72 x39 

x 90 1.08 1.58 x 33 

x 82 1.23 1.68 

x74 1.12. 1.53 W8x67 

x68 1.04 1.41 x58 

x 61 0.928 1.28 x48 

x53 0.915 1.21 x40 

x48 0.835 1.10 x35 

x43 0.752 0.99 x 31 

x28 

W12x 190 2.50 3.51 x24 

x 170 2.26 3.20 x21 

x 152 2.04 2.90 x 18 

x 136 1.86 2.63 

x 120 1.65 2.36 W6x25 

x 106 1.47 2.11 x20 

x96 1.34 1.93 x 16 

x 87 1.22 1.76 x 15 

x79 1.11 1.61 x 12 

xn 1.02 1.48 x9 

x65 0.925 1.35 

x 58 0.925 1.31 W5x19 

x53 0.855 1.20 x 16 

x50 0.909 1.23 

x45 0.829 1.12 W4xl3 

x40 0.734 1.00 

For SI: 1 pound per linear foot per inch = 0.059 kg/m/mm. 

PROPERTY 

Thermal conductivity (kc) 

Specific heat (cJ 

Density (P J 

Equilibrium (free) moisture content (m) by volume 

TABLE 722.5.1 (2) 
PROPERTIES OF CONCRETE 

NORMAL-WEIGHT CONCRETE 

0.95 Btu/hr • ft • 0 P 

0.20 Btu/lb 0 P 

145 lb/ft3 

4% 

CONTOUR PROFILE BOX 
PROFILE 

1.81 2.57 

1.64 2.33 

1.45 2.08 

1.28 1.85 

1.15 1.66 

1.01 1.48 

0.922 1.34 

0.84 1.23 

0.888 1.24 

0.78 1.09 

0.661 0.93 

1.37 1.94 

1.20 1.71 

1.00 1.44 

0.849 1.23 

0.749 1.08 

0.665 0.97 

0.688 0.96 

0.591 0.83 

0.577 0.77 

0.499 0.67 

0.696 1.00 

0.563 0.82 

0.584 0.78 

0.431 0.63 

0.448 0.60 

0.338 0.46 

0.644 0.93 

0.55 0.80 

0.556 0.79 

STRUCTURAL LIGHTWEIGHT CONCRETE 

0.35 Btu/hr • ft· 0 P 

0.20 Btu/lb 0 P 

110 lb/ft3 

5% 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1lb/ft3 =16.0185 kg/m3
, Btu/hr• ft• °F = 1.731 W/(m • K). 
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TABLE 722.5.1(3) 
THERMAL CONDUCTIVITY OF CONCRETE OR CLAY MASONRY UNITS 

DENSITY (dm) OF UNITS (lb/tt3) THERMAL CONDUCTIVITY (K) OF UNITS (Btu/hr· ft· °F) 

Concrete Masonry Units 

80 0.207 

85 0.228 

90 0.252 

95 0.278 

100 0.308 

105 0.340 

110 0.376 

115 0.416 

120 0.459 

125 0.508 

130 0.561 

135 0.620 

140 0.685 

145 0.758 

150 0.837 

Clay Masonry Units 

120 1.25 

130 2.25 

For SI: 1 pound per cubic foot= 16.0185 kg/m3
, Btu/hr· ft· °F = 1.731 W/(m • K). 

TABLE 722.5.1(4) 
WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 

STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE 

W36x300 2.50 3.33 W24x68 0.942 1.21 

x280 2.35 3.12 x62 0.934 1.14 

x260 2.18 2.92 x55 0.828 1.02 

x245 2.08 2.76 

x230 1.95 2.61 W21x147 1.87 2.60 

x210 1.96 2.45 x 132 1.68 2.35 

x 194 1.81 2.28 x 122 1.57 2.19 

x 182 1.72 2.15 x 111 1.43 2.01 

x 170 1.60 2.01 x 101 1.30 1.84 

x 160 1.51 1.90 x93 1.40 1.80 

x 150 1.43 1.79 x 83 1.26 1.62 

x 135 1.29 1.63 x73 1.11 1.44 

x68 1.04 1.35 

(continued) 
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TABLE 722.5.1 (4)-continued 
WEIGHT-TO-HEATED-PERIMETER RATIOS (WID) FOR TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 

STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE 

W33x241 2.13 2.86 W21 x62 0.952 1.23 

x221 1.97 2.64 x57 0.952 1.17 

x201 1.79 2.42 x50 0.838 1.04 

x 152 1.53 1.94 x44 0.746 0.92 

x 141 1.43 1.80 

x 130 1.32 1.67 W18x119 1.72 2.42 

x 118 1.21 1.53 x 106 1.55 2.18 

x97 1.42 2.01 

W30x211 2.01 2.74 x86 1.27 1.80 

x 191 1.85 2.50 x76 1.13 1.60 

x 173 1.66 2.28 x71 1.22 1.59 

x 132 1.47 1.85 x65 1.13 1.47 

x 124 1.39 1.75 x60 1.04 1.36 

x 116 1.30 1.65 x55 0.963 1.26 

x 108 1.21 1.54 x50 0.88 1.15 

x 99 1.12 1.42 x46 0.878 1.09 

x40 0.768 0.96 

W27x 178 1.87 2.55 x35 0.672 0.85 

x 161 1.70 2.33 

x 146 1.55 2.12 W16x 100 1.59 2.25 

x 114 1.39 1.76 x 89 1.43 2.03 

x 102 1.24 1.59 x77 1.25 1.78 

x94 1.15 1.47 x67 1.09 1.56 

x84 1.03 1.33 x57 1.09 1.43 

x50 0.962 1.26 

x45 0.870 1.15 

W24x 162 1.88 2.57 x40 0.780 1.03 

x 146 1.70 2.34 x36 0.702 0.93 

x 131 1.54 2.12 x 31 0.661 0.83 

x 117 1.38 1.91 x26 0.558 0.70 

x 104 1.24 1.71 

x94 1.28 1.63 W14x 132 1.89 3.00 

x84 1.15 1.47 x 120 1.71 2.75 

x76 1.05 1.34 x 109 1.57 2.52 

W14x99 1.43 2.31 Wl0x30 0.806 1.12 

x90 1.31 2.11 x26 0.708 0.98 

x 82 1.45 2.12 x22 0.606 0.84 

x74 1.32 1.93 x 19 0.607 0.78 

x 68 1.22 1.78 x 17 0.543 0.70 

x61 1.10 1.61 x 15 0.484 0.63 

x53 1.06 1.48 x 12 0.392 0.51 

x48 0.970 1.35 

(continued) 
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TABLE 722.5.1(4)-continued 
WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 

STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE STRUCTURAL SHAPE CONTOUR PROFILE BOX PROFILE 

W14x43 0.874 1.22 W8x67 1.65 2.55 

x 38 0.809 1.09 x58 1.44 2.26 

x34 0.725 0.98 x48 1.21 1.91 

x30 0.644 0.87 x40 1.03 1.63 

x26 0.628 0.79 x35 0.907 1.44 

x22 0.534 0.68 x31 0.803 1.29 

x28 0.819 1.24 

W12x87 1.47 2.34 x24 0.704 1.07 

x79 1.34 2.14 x21 0.675 0.96 

x72 1.23 1.97 x 18 0.583 0.84 

x65 1.11 1.79 x 15 0.551 0.74 

x58 1.10 1.69 x 13 0.483 0.65 

x53 1.02 1.55 x 10 0.375 0.51 

x50 1.06 1.54 

x45 0.974 1.40 W6x25 0.839 1.33 

x40 0.860 1.25 x20 0.678 1.09 

x35 0.810 1.11 x 16 0.684 0.96 

x30 0.699 0.96 x 15 0.521 0.83 

x26 0.612 0.84 x 12 0.526 0.75 

x22 0.623 0.77 x9 0.398 0.57 

x 19 0.540 0.67 

x 16 0.457 0.57 W5x19 0.776 1.24 

x 14 0.405 0.50 x 16 0.664 1.07 

WlOx 112 2.17 3.38 W4x13 0.670 1.05 

x 100 1.97 3.07 

x 88 1.74 2.75 

x77 1.54 2.45 

x68 1.38 2.20 

x60 1.22 1.97 

x54 1.11 1.79 

x49 1.01 1.64 

x45 1.06 1.59 

x 39 0.94 1.40 

x33 0.77 1.20 

For SI: 1 pound per linear foot per inch= 0.059 kg/m/mm. 
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TABLE 722.5.1(5) 
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS 

CONCRETE MINIMUM REQUIRED EQUIVALENT CONCRETE MINIMUM REQUIRED EQUIVALENT 

MASONRY THICKNESS FOR FIRE-RESISTANCE MASONRY THICKNESS FOR FIRE-RESISTANCE 

COLUMN SIZE DENSITY RATING OF CONCRETE MASONRY COLUMN SIZE DENSITY RATING OF CONCRETE MASONRY 

POUNDS PER PROTECTION ASSEMBLY, T0 (inches) POUNDS PER PROTECTION ASSEMBLY, T,,(inches) 

CUBIC FOOT 1 hour 2 hours 3 hours 4 hours CUBIC FOOT 1 hour 2 hours 3 hours 4 hours 

80 0.74 1.61 2.36 3.04 80 0.72 1.58 2.33 3.01 

100 0.89 1.85 2.67 3.40 100 0.87 1.83 2.65 3.38 
W14x 82 W10x68 

110 0.96 1.97 2.81 3.57 110 0.94 1.95 2.79 3.55 

120 1.03 2.08 2.95 3.73 120 1.01 2.06 2.94 3.72 

80 0.83 1.70 2.45 3.13 80 0.88 1.76 2.53 3.21 

100 0.99 1.95 2.76 3.49 100 1.04 2.01 2.83 3.57 
W14x68 W10x54 

110 1.06 2.06 2.91 3.66 110 1.11 2.12 2.98 3.73 

120 1.14 2.18 3.05 3.82 120 1.19 2.24 3.12 3.90 

80 0.91 1.81 2.58 3.27 80 0.92 1.83 2.60 3.30 

100 1.07 2.05 2.88 3.62 100 1.08 2.07 2.90 3.64 
W14 x53 Wl0x45 

110 1.15 2.17 3.02 3.78 110 1.16 2.18 3.04 3.80 

120 1.22 2.28 3.16 3.94 120 1.23 2.29 3.18 3.96 

80 1.01 1.93 2.71 3.41 80 1.06 2.00 2.79 3.49 

100 1.17 2.17 3.00 3.74 100 1.22 2.23 3.07 3.81 
W14x43 W10x33 

110 1.25 2.28 3.14 3.90 110 1.30 2.34 3.20 3.96 

120 1.32 2.38 3.27 4.05 120 1.37 2.44 3.33 4.12 

80 0.81 1.66 2.41 · 3.09 80 0.94 1.85 2.63 3.33 

100 0.91 1.88 2.70 3.43 100 1.10 2.10 2.93 3.67 
Wl2x72 W8x40 

110 0.99 1.99 2.84 3.60 110 1.18 2.21 3.07 3.83 

120 1.06 2.10 2.98 3.76 120 1.25 2.32 3.20 3.99 

80 0.88 1.76 2.52 3.21 80 1.06 2.00 2.78 3.49 

100 1.04 2.01 2.83 3.56 100 1.22 2.23 3.07 3.81 
W12x58 W8x31 

110 1.11 2.12 2.97 3.73 110 1.29 2.33 3.20 3.97 

120 1.19 2.23 3.11 3.89 120 1.36 2.44 3.33 4.12 

80 0.91 1.81 2.58 3.27 80 1.14 2.09 2.89 3.59 

100 1.07 2.05 2.88 3.62 100 1.29 2.31 3.16 3.90 
Wl2x 50 W8x24 

110 1.15 2.17 3.02 3.78 110 1.36 2.42 3.28 4.05 

120 1.22 2.28 3.16 3.94 120 1.43 2.52 3.41 4.20 

80 1.01 1.94 2.72 3.41 80 1.22 2.20 3.01 3.72 

100 1.17 2.17 3.01 3.75 100 1.36 2.40 3.25 4.01 
W12x40 W8x 18 

110 1.25 2.28 3.14 3.90 110 1.42 2.50 3.37 4.14 

120 1.32 2.39 3.27 4.06 120 1.48 2.59 3.49 4.28 

80 0.93 1.90 2.71 3.43 80 0.80 1.75 2.56 3.28 

4 x 4 x 1
/ 2 wall 100 1.08 2.13 2.99 3.76 4 double extra 100 0.95 1.99 2.85 3.62 

strong 0.674 
thickness 110 1.16 2.24 3.13 3.91 wall thiclmess 110 1.02 2.10 2.99 3.78 

120 1.22 2.34 3.26 4.06 120 1.09 2.20 3.12 3.93 

80 1.05 2.03 2.84 3.57 80 1.12 2.11 2.93 3.65 

4 x 4 x 3
/ 8 wall 100 1.20 2.25 3.11 3.88 4 extra strong 100 1.26 2.32 3.19 3.95 

0.337wall 
thiclmess 110 1.27 2.35 3.24 4.02 thiclmess 110 1.33 2.42 3.31 4.09 

120 1.34 2.45 3.37 4.17 120 1.40 2.52 3.43 4.23 

(continued) 
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TABLE 722.5.1(5)-continued 
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS 

CONCRETE MINIMUM REQUIRED EQUIVALENT CONCRETE MINIMUM REQUIRED EQUIVALENT 

MASONRY THICKNESS FOR FIRE-RESISTANCE MASONRY THICKNESS FOR FIRE-RESISTANCE 

COLUMN SIZE DENSITY RATING OF CONCRETE MASONRY COLUMN SIZE DENSITY RATING OF CONCRETE MASONRY 

POUNDS PER PROTECTION ASSEMBLY, T.(inches) POUNDS PER PROTECTION ASSEMBLY, T.(inches) 

CUBIC FOOT 1 hour 2 hours 3 hours 4 hours CUBIC FOOT 1 hour 2 hours 3 hours 4 hours 

80 1.21 2.20 3.01 3.73 80 1.26 2.25 3.07 3.79 

4x4x 1
/ 4 wall 100 1.35 2.40 3.26 4.02 4 standard 100 1.40 2.45 3.31 4.07 

0.237 wall 
thickness 110 1.41 2.50 3.38 4.16 thickness 110 1.46 2.55 3.43 4.21 

120 1.48 2.59 3.50 4.30 120 1.53 2.64 3.54 4.34 

80 0.82 1.75 2.54 3.25 80 0.70 1.61 2.40 3.12 

6 x 6 x 1
/ 2 wall 100 0.98 1.99 2.84 3.59 5 double extra 100 0.85 1.86 2.71 3.47 

strong 0.750 
thickness 110 1.05 2.10 2.98 3.75 wall thickness 110 0.91 1.97 2.85 3.63 

120 1.12 2.21 3.11 3.91 120 0.98 2.02 2.99 3.79 

80 0.96 1.91 2.71 3.42 80 1.04 2.01 2.83 3.54 

6x6x 3
/ 8wall 100 1.12 2.14 3.00 3.75 5 extra strong 100 1.19 2.23 3.09 3.85 

0.375 wall 
thickness 110 1.19 2.25 3.13 3.90 thickness 110 1.26 2.34 3.22 4.00 

120 1.26 2.35 3.26 4.05 120 1.32 2.44 3.34 4.14 

80 1.14 2.11 2.92 3.63 80 1.20 2.19 3.00 3.72 

6 x 6 x 1
/ 4 wall 100 1.29 2.32 3.18 3.93 5 standard 100 1.34 2.39 3.25 4.00 

0.258 wall 
thickness 110 1.36 2.43 3.30 4.08 thickness 110 1.41 2.49 3.37 4.14 

120 1.42 2.52 3.43 4.22 120 1.47 2.58 3.49 4.28 

80 0.77 1.66 2.44 3.13 80 0.59 1.46 2.23 2.92 

8 x 8 x 1
/ 2 wall 100 0.92 1.91 2.75 3.49 6 double extra 100 0.73 1.71 2.54 3.29 

strong 0.864 
thickness 110 1.00 2.02 2.89 3.66 wall thickness 110 0.80 1.82 2.69 3.47 

120 1.07 2.14 3.03 3.82 120 0.86 1.93 2.83 3.63 

80 0.91 1.84 2.63 3.33 80 0.94 1.90 2.70 3.42 

8 x 8 x 3
/ 8 wall 100 1.07 2.08 2.92 3.67 6 extra strong 100 1.10 2.13 2.98 3.74 

0.432 wall 
thickness 110 1.14 2.19 3.06 3.83 thickness 110 1.17 2.23 3.11 3.89 

120 1.21 2.29 3.19 3.98 120 1.24 2.34 3.24 4.04 

80 1.10 2.06 2.86 3.57 80 1.14 2.12 2.93 3.64 

8x8x 1
/ 4 wall 100 1.25 2.28 3.13 3.87 6 standard 100 1.29 2.33 3.19 3.94 

0.280 wall 
thickness 110 1.32 2.38 3.25 4.02 thickness 110 1.36 2.43 3.31 4.08 

120 1.39 2.48 3.38 4.17 120 1.42 2.53 3.43 4.22 

For SI: 1 inch= 25.4 mm, 1 pound per cubic feet= 16.02 kg/m3
• 

Note: Tabulated values assume 1-inch air gap between masonry and steel section. 
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TABLE 722.5.1 (6) 
FIRE RESISTANCE OF CLAY MASONRY PROTECTED STEEL COLUMNS 

CLAY MINIMUM REQUIRED EQUIVALENT CLAY MINIMUM REQUIRED EQUIVALENT 

MASONRY THICKNESS FOR FIRE-RESISTANCE MASONRY THICKNESS FOR FIRE-RESISTANCE 

COLUMN SIZE DENSITY, RATING OF CLAY MASONRY COLUMN SIZE DENSITY, RATING OF CLAY MASONRY 

POUNDS PER PROTECTION ASSEMBLY, T0 (inches) POUNDS PER PROTECTION ASSEMBLY, T,, (inches) 

CUBIC FOOT 1 hour 2 hours 3 hours 4 hours CUBIC FOOT 1 hour 2 hours 3 hours 4 hours 

120 1.23 2.42 3.41 4.29 120 1.27 2.46 3.26 4.35 
W14x 82 WlO x68 

130 1.40 2.70 3.78 4.74 130 1.44 2.75 3.83 4.80 

120 1.34 2.54 3.54 4.43 120 1.40 2.61 3.62 4.51 
W14x68 WlO x 54 

130 1.51 2.82 3.91 4.87 130 1.58 2.89 3.98 4.95 

120 1.43 2.65 3.65 4.54 120 1.44 2.66 3.67 4.57 
W14x53 W10x45 

130 1.61 2.93 4.02 4.98 130 1.62 2.95 4.04 5.01 

120 1.54 2.76 3.77 4.66 120 1.59 2.82 3.84 4.73 
W14x43 WlO x 33 

4.20 5.13 130 1.72 3.04 4.13 5.09 130 1.77 3.10 

120 1.32 2.52 3.51 4.40 120 1.47 2.70 3.71 4.61 
W12x72 

130 1.50 2.80 3.88 4.84 
W8x40 

130 1.65 2.98 4.08 5.04 

120 1.40 2.61 3.61 4.50 120 1.59 2.82 3.84 4.73 
W12x 58 W8x31 

130 1.57 2.89 3.98 4.94 130 1.77 3.10 4.20 5.17 

120 1.43 2.65 3.66 4.55 120 1.66 2.90 3.92 4.82 
W12x 50 W8x24 

130 1.61 2.93 4.02 4.99 130 1.84 3.18 4.28 5.25 

120 1.54 2.77 3.78 4.67 120 1.75 3.00 4.01 4.91 
W12x40 W8x18 

130 1.72 3.05 4.14 5.10 130 1.93 3.27 4.37 5.34 

STEEL TUBING STEEL PIPE 

CLAY MINIMUM REQUIRED EQUIVALENT CLAY MINIMUM REQUIRED EQUIVALENT 

MASONRY THICKNESS FOR FIRE-RESISTANCE MASONRY THICKNESS FOR FIRE-RESISTANCE 
NOMINAL TUBE DENSITY, RATING OF CLAY MASONRY NOMINAL PIPE DENSITY, RATING OF CLAY MASONRY 

SIZE (inches) 
POUNDS PER PROTECTION ASSEMBLY, T0 (inches) SIZE (inches) 

POUNDS PER PROTECTION ASSEMBLY, T0 (inches) 

CUBIC FOOT 1 hour 2 hours 3 hours 4 hours CUBIC FOOT 1 hour 2 hours 3 hours 4 hours 

4x4x 1
/ 2 wall 

120 1.44 2.72 3.76 4.68 4 double extra 120 1.26 2.55 3.60 4.52 
strong 0.674 

thickness 130 1.62 3.00 4.12 5.11 wall thickness 130 1.42 2.82 3.96 4.95 

4 x 4 x 3/ 8 wall 
120 1.56 2.84 3.88 4.78 4 extra strong 120 1.60 2.89 3.92 4.83 

0.337 wall 
thickness 130 1.74 3.12 4.23 5.21 thickness 130 1.77 3.16 4.28 5.25 

4x4x 1
/ 4 wall 

120 1.72 2.99 4.02 4.92 4 standard 120 1.74 3.02 4.05 4.95 
0.237 wall 

thickness 130 1.89 3.26 4.37 5.34 thickness 130 1.92 3.29 4.40 5.37 

6 x 6 x 1
/ 2 wall 

120 1.33 2.58 3.62 4.52 5 (louble extra 120 1.17 2.44 3.48 4.40 
strong 0.750 

thickness 130 1.50 2.86 3.98 4.96 wall thickness 130 1.33 2.72 3.84 4.83 

6 x 6 x 3/ 8 wall 120 1.48 2.74 3.76 4.67 5 extra strong 120 1.55 2.82 3.85 4.76 
0.375 

thickness 130 1.65 3.01 4.13 5.10 wall thickness 130 1.72 3.09 4.21 5.18 

6 x 6 x 1
/ 4 wall 

120 1.66 2.91 3.94 4.84 5 standard 120 1.71 2.97 4.00 4.90 
0.258 wall 

thickness 130 1.83 3.19 4.30 5.27 thickness 130 1.88 3.24 4.35 5.32 

8 x 8 x 1
/ 2 wall 

120 1.27 2.50 3.52 4.42 6 double extra 120 1.04 2.28 3.32 4.23 
strong 0.864 

thickness 130 1.44 2.78 3.89 4.86 wall thickness 130 1.19 2.60 3.68 4.67 

8 x 8 x 3
/ 8 wall 120 1.43 2.67 3.69 4.59 6 extra strong 120 1.45 2.71 3.75 4.65 

0.432 wall 
thickness 130 1.60 2.95 4.05 5.02 thickness 130 1.62 2.99 4.10 5.08 

8x8x 1
/ 4 wall 

120 1.62 2.87 3.89 4.78 6 standard 120 1.65 2.91 3.94 4.84 
0.280 wall 

thickness 130 1.79 3.14 4.24 5.21 thickness 130 1.82 3.19 4.30 5.27 

For SI: 1inch=25.4 mm, 1 pound per cubic foot= 16.02 kg/m3. 
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TABLE 722.5.1(7) 
MINIMUM COVER (inch) FOR STEEL COLUMNS ENCASED IN 

NORMAL-WEIGHT CONCRETE" [FIGURE 722.5.1(6)(c)] 

STRUCTURAL SHAPE 
FIRE-RESISTANCE RATING (hours) 

1 1112 2 3 4 

W14x233 
1112 

2 

x 176 1 

x 132 1 2112 

x90 1 2 

x 61 
1112 

x48 3 

x43 
1112 2112 

W12 x 152 
2112 1 1 

.x96 2 

x65 1 

x 50 1112 1112 
2112 

3 

x40 

WlOx 88 1 2 

x49 
1112 

3 

x45 1112 
1 2112 

x39 
3112 

x 33 2 

W8x67 
3 1 

x 58 1112 2112 

x48 
1 

3112 x 31 
1112 

x 21 2 3 

x 18 4 

W6x25 1112 2 3112 
3 

x20 1 

x 16 
2112 4 2 

x 15 
1112 

3112 

x9 

For SI: 1 inch =.25.4 mm. 
a. The tabulated thicknesses are based upon the assumed properties of 

normal-weight concrete given in Table 722.5.1(2). 
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TABLE 722.5.1(8) 
MINIMUM COVER (inch) FOR STEEL COLUMNS ENCASED IN 

STRUCTURAL LIGHTWEIGHT CONCRETE" 
[FIGURE 722.5.1(6)(c)] 

STRUCTURAL SHAPE 
FIRE-RESISTANCE RATING (HOURS) 

1 1112 2 3 4 

W14 x 233 1 
1112 

x 193 
1 

x74 1 1 1112 2 
x61 

2112 
x43 1112 2 

W12x65 1112 2 
1 

x53 1 1 
2112 

1112 
2 

x40 

WlOx 112 
1112 2 

x 88 1 
1 1 

x 60 
2 2112 

x 33 1112 

W8x35 
2 

2112 

x28 1 
1112 1 

3 x24 
2112 

x 18 1112 

For SI: 1inch=25.4 mm. 
a. The tabulated thicknesses are based upon the assumed properties of 

structural lightweight concrete given in Table 722.5.1(2). 
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TABLE 722.5.1(9) 
MINIMUM COVER (inch) FOR STEEL COLUMNS IN NORMAL· 

WEIGHT PRECAST COVERS• [FIGURE 722.5.1 (6)(a)] 

STRUCTURAL SHAPE 
FIRE-RESISTANCE RATING (hours) 

1 1112 2 3 4 

W14x233 
1112 

3 

x 211 2112 

x 176 
1112 

2 31/2 
x 145 

1112 
x 109 3 

x99 
2112 2 4 

x 61 
3112 

x43 4112 

W12 x 190 1112 
2112 3112 

x 152 

x 120 
1112 

2 
3 

x96 1112 4 

x 87 

x 58 2 2112 31/2 
4112 

x40 

WlOx 112 
1112 

3112 
2 

x 88 3 

x77 1112 4 

x54 2 2112 
3112 

x33 4112 

W8x67 1112 2 3 

x 58 4 

x48 
1112 

2 2112 
31/2 

x28 

x 21 
2\ 

4112 
3 

x 18 4 

W6x25 2 2112 
31/2 

x20 1112 

x 16 
4112 

2112 3 
x 12 4 

2 
x9 5 

For SI: 1inch=25.4 mm. 
a. The tabulated thicknesses are based upon the assumed properties of 

normal-weight concrete given in Table 722.5.1(2). 

200 

TABLE 722.5.1(10) 
MINIMUM COVER (inch) FOR STEEL COLUMNS IN 
STRUCTURAL LIGHTWEIGHT PRECAST COVERS0 

[FIGURE 722.5.1(6)(a)] 

STRUCTURAL SHAPE 
FIRE-RESISTANCE RATING (hours) 

1 1112 2 3 4 

W14x233 2112 
2 

x 176 

x 145 1112 

x 132 
1112 1112 

3 

x 109 2112 

x 99 

x 68 2 

x43 3 
3112 

W12x 190 
2112 

x 152 2 

x 136 
1112 3 

x 106 
1112 1112 

x 96 

x 87 
2112 

x65 
3112 

2 
x40 3 

WlOx 112 2 

x 100 1112 3 

x 88 
1112 

x77 1112 
2112 

x60 
2 3112 

x 39 
3 

x 33 2 

W8x67 1112 2112 3 

x48 1112 

x 35 1112 2 31/2 
3 

x 28 
2 

2112 x 18 4 

W6x25 2 3112 

1112 
3 

x 15 2 
2112 

31/2 
4 

x9 

For SI: 1 inch= 25.4 mm. 
a. The tabulated thicknesses are based upon the assumed properties of 

structural lightweight concrete given in Table 722.5.1(2). 
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722.5.2.3 Structural steel trusses. The fire resistance 
of structural steel trusses protected with fire-resistant 
materials sprayed to each of the individual truss ele
ments shall be permitted to be determined in accor
dance with this section. The thickness of the fire
resistant material shall be determined in accordance 
with Section 722.5.1.3. The weight-to-heated-perimeter 
ratio (W/D) of truss elements that can be simultane
ously exposed to fire on all sides shall be determined on 
the same basis as columns, as specified in Section 
722.5.1.1. The weight-to-heated-perimeter ratio (W/D) 
of truss elements that directly support floor or roof 
assembly shall be determined on the same basis as 
beams and girders, as specified in Sec.tion 722.5.2.1. 

The fire resistance of structural steel trusses pro
tected with intumescent or mastic fire-resistant coatings 
shall be determined on the basis of fire-resistance tests 
in accordance with Section 703.2. 

722.6 Wood assemblies. The provisions of this section con
tain procedures by which the fire-resistance ratings of wood 
assemblies are established by calculations. 

722.6.1 General. This section contains procedures for cal
culating the fire-resistance ratings of walls, floor/ceiling 
and roof/ceiling assemblies based in part on the standard 
method of testing referenced in Section 703.2. 

722.6.1.1 Maximum fire-resistance rating. Fire
resistance ratings calculated for assemblies using the 
methods in Section 722.6 shall be limited to a maxi
mum of 1 hour. 

722.6.1.2 Dissimilar membranes. Where dissimilar 
membranes are used on a wall assembly that requires 
consideration of fire exposure from both sides, the calc 
culation shall be made from the least fire-resistant 
(weaker) side. 

722.6.2 Walls, floors and roofs. These procedures apply 
to both load-bearing and nonload-bearing assemblies. 

722.6.2.1 Fire-resistance rating of wood frame 
assemblies. The fire-resistance rating of a wood frame 
assembly is equal to the sum of the time assigned to the 
membrane on the fire-exposed side, the time assigned 
to the framing members and the time assigned for addi
tional contribution by other protective measures such as 
insulation. The membrane on the unexposed side shall 
not be included in determining the fire resistance of the 
assembly. 

722.6.2.2 Time assigned to membranes. Table 
722.6.2(1) indicates the time assigned to membranes on 
the fire-exposed side. 

722.6.2.3 Exterior walls. For an exterior wall with a 
fire separation distance greater than 10 feet (3048 
mm), the wall is assigned a rating dependent on the 
interior membrane and the framing as described in 
Tables 722.6.2(1) and 722.6.2(2). The membrane on 
the outside of the nonfire-exposed side of exterior walls 
with a fire separation distance greater than 10 feet 
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(3048 mm) shall consist of sheathing, sheathing paper 
and siding as described in Table 722.6.2(3). 

722.6.2.4 Floors and roofs. In the case of a floor or 
roof, the standard test provides only for testing for fire 
exposure from below. Except as noted in'Section 703.3, 
Item 5, floor or roof assemblies of wood framing shall 
have an upper membrane consisting of a subfloor and 
finished floor conforming to Table 722.6.2(4) or any 
other membrane that has a contribution to fire resis
tance of not less than 15 minutes in Table 722.6.2(1). 

722.6.2.5 Additional protection. Table 722.6.2(5) 
indicates the time increments to be added to the fire 
resistance where glass fiber, rockwool, slag mineral 
wool or cellulose insulation is incorporated in the 
assembly. 

722.6.2.6 Fastening. Fastening of wood frame assem
blies and the fastening of membranes to the wood fram
ing members shall be done i11 accordance with Chapter 
23. 

TABLE 722.6.2(1) 
TIME ASSIGNED TO WALLBOARD MEMBRANES•,b,c,d 

DESCRIPTION OF FINISH TIME"(minutes) 

3
/ 8-inch wood structural panel bonded with 5 

exterior glue 

15
/ 32-inch wood structural panel bonded with 

10 
exterior glue 

19
/ 32-inch wood structural panel bonded with 

15 
exterior glue 

\-inch gypsum wallboard 10 

1
/ 2-inch gypsum wallboard 15 

5
/ 8-inch gypsum wallboard 30 

1
/ 2-inch Type X gypsum wallboard 25 

5
/ 8-inch Type X gypsum wallboard 40 

Double 3/ 8-inch gypsum wallboard 25 
1
/ 2-inch + 3/ 8-inch gypsum wallboard 35 

Double 1/ 2-inch gypsum wallboard 40 

For SI: 1 inch= 25.4 mm. 
a. These values apply only where membranes are installed on framing 

members that are spaced 16 inches o.c. or less. 
b. Gypsum wallboard installed over framing or furring shall be installed so 

that all edges are supported, except 5
/ 8-inch Type X gypsum wallboard 

shall be permitted to be installed horizontally with the horizontal joints 
staggered 24 inches each side and unsupported but finished. 

c. On wood frame floor/ceiling or roof/ceiling assemblies, gypsum board 
shall be installed with the long dimension perpendicular to framing 
members and shall have all joints finished. 

d. The membrane on the unexposed side shall not be included in determining 
the fire resistance of the assembly. Where dissimilar membranes are used 
on a wall assembly, the calculation shall be made from the least fire
resistant (weaker) side. 

e. The time assigned is not a finished rating. 
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TABLE 722.6.2(2) 
TIME ASSIGNED FOR CONTRIBUTION OF WOOD FRAME a,b,c 

DESCRIPTION TIME ASSIGNED TO FRAME (minutes) 

Wood studs 16 inches o.c. 20 

Wood floor and roof joists 16 inches o.c. 10 

For SI: 1inch=25.4 mm. 
a. This table does not apply to studs or joists spaced more than 16 inches o.c. 
b. All studs shall be nominal 2 x 4 and all joists shall have a nominal thickness of not less than 2 inches. 
c. Allowable spans for joists shall be determined in accordanc~ with Sections 2308.4.2.1, 2308.7.1 and 2308.7.2. 

TABLE 722.6.2(3) 
MEMBRANE" ON EXTERIOR FACE OF WOOD STUD. WALLS 

SHEATHING PAPER EXTERIOR FINISH 

Lumber siding 

Wood shingles and shakes 

I 5
/ 8-inch T & G lumber 

1
/ 4-inch fiber-cement lap, panel or shingle siding 

5
/ 16-inch exterior glue wood structural panel 

1
/ 4-inch wood structural panels-exterior type 

1
/ 2-inch gypsum wallboard Sheathing paper 1

/ 4-inch hardboard 
5
/ 8-inch gypsum wallboard Metal siding 

1
/ 2-inch fiberboard 

Stucco on metal lath 

Masonry veneer 

Vinyl siding 

None - 3
/ 8-inch exterior-grade wood structural panels 

For SI: 1inch=25.4 mm. 
a. Any combination of sheathing, paper and exterior finish is permitted. 

TABLE 722.6.2(4) 
FLOORING OR ROOFING OVER WOOD FRAMING" 

ASSEMBLY STRUCTURAL MEMBERS SUBFLOOR OR ROOF DECK FINISHED FLOORING OR ROOFING 

I 
Hardwood or softwood flooring on building paper resilient flooring, 

15
/ 32-inch wood structural panels or 

parquet floor felted-synthetic fiber floor coverings, carpeting, or 
Floor Wood 11

/ 16-inch T & G softwood 
ceramic tile on 1/ 4-inch-thick fiber-cement underlayment or 3/ 8-inch-
thick panel-type underlay 
Ceramic tile on 11

/ 4-inch mortar bed 

Roof Wood 
15

/ 32-inch wood structural panels or 
Finished roofing material with or without insulation 11

/ 16-inch T & G softwood 

For SI: 1 inch= 25.4 mm. 
a. This table applies only to wood joist construction. It is not applicable to wood truss construction. 

TABLE 722.6.2(5) 
TIME ASSIGNED FOR ADDITIONAL PROTECTION 

DESCRIPTION OF ADDITIONAL PROTECTION FIRE RESISTANCE (minutes) 

Add to the fire-resistance rating of wood stud walls if the spaces between the studs are completely filled with 
glass fiber mineral wool batts weighing not less than 2 pounds per cubic foot (0. 6 pound per square foot of wall 
surface) or rockwool or slag material wool batts weighing not less than 3.3 pounds per cubic foot (1 pound per 15 
square foot of wall surface), or cellulose insulation having a nominal density not less than 2.6 pounds per cubic 
foot. 

For SI: 1 pound/cubic foot= 16.0185 kg/m3
• 
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CHAPTERS 

INTERIOR FINISHES 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 801 
GENERAL 

801.1 Scope. The provisions of_ this chapter shall govern the 
use of materials used as interior finishes, trim and decorative 
materials. 

801.2 Interior wall and ceiling finish. The provisions of 
Section 803 shall limit the allowable fire performance and 
smoke development of interior wall and ceiling finish materi
als based on occupancy classification. 

801.3 Interior floor finish. The provisions of Section 804 
shall limit the allowable fire performance of interior floor fin
ish materials based on occupancy classification. 

I 
[F] 801.4 Decorative materials and trim. Decorative mate
rials and trim shall be restricted by combustibility, fire per
formance or flame propagation performance criteria in 
accordance with Section 806. 

801.5 Applicability. For buildings in flood hazard areas as 
established in Section 1612.3, interior finishes, trim and dec
orative materials below the elevation required by Section 
1612 shall be flood-damage-resistant materials. 

801.6 Application. Combustible materials shall be permitted 
to be used as finish for walls, ceilings, floors and other inte
rior surfaces of buildings. 

801.7 Windows. Show windows in the exterior walls of the 
first story above grade plane shall be permitted to be of wood 
or of unprotected metal framing. 

801.8 Foam plastics. Foam plastics shall not be used as inte
rior finish except as provided in Section 803.4. Foam plastics 
shall not be used as interior trim except as provided in Sec
tion 806.5 or 2604.2. This section shall apply both to exposed 
foam plastics and to foam plastics used in conjunction with a 
textile or vinyl facing or cover. 

SECTION 802 
DEFINITIONS 

802.1 Definitions. The following terms are defined in Chap
ter 2: 

EXPANDED VINYL WALL COVERING. 

FLAME SPREAD. 

FLAME SPREAD INDEX. 

INTERIOR FINISH. 

INTERIOR FLOOR FINISH. 

INTERIOR FLOOR-WALL BASE. 

INTERIOR WALL AND CEILING FINISH. 

2015 INTERNATIONAL BUILDING CODE® 

SITE-FABRICATED STRETCH SYSTEM. 

SMOKE-DEVELOPED INDEX. 

TRIM. 

SECTION 803 
WALL AND CEILING FINISHES 

803.1 General. Interior wall and ceiling finish materials shall 
be classified for fire performance and smoke development in 
accordance with Section 803.1.1 or 803.1.2, except as shown 
in Sections 803.2 through 803.13. Materials tested in accor
dance with Section 803.1.2 shall not be required to be tested 
in accordance with Section 803.1.1. 

803.1.1 Interior wall and ceiling finish materials. Inte
rior wall and ceiling finish materials shall be classified in 
accordance with ASTM E 84 or UL 723. Such interior fin
ish materials shall be grouped in the following classes in 
accordance with their flame spread and smoke-developed 
indexes. 

Class A: = Flame spread index 0-25; smoke-
developed index 0-450. 

Class B: = Flame spread index 26-75; smoke-
developed index 0-450. 

Class C: = Flame spread index 76-200; smoke-
developed index 0-450. 

Exception: Materials tested in accordance with Section 
803.1.2. 

803.1.2 Room corner test for interior wall or ceiling 
finish materials. Interior wall or ceiling finish materials 
shall be permitted to be tested in accordance with NFP A 
286. Interior wall or ceiling finish materials tested in 
accordance with NFP A 286 shall comply with Section 
803.1.2.1. 

803.1.2.1 Acceptance criteria for NFPA 286. The 
interior finish shall comply with the following: 

1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 

2. The flame shall not spread to the outer extremity 
of the sample on any wall or ceiling. 

3. Flashover, as defined in NFPA 286, shall not 
occur. 

4. The peak heat release rate throughout the test 
shall not exceed 800 kW. 

5. The total smoke released throughout the test shall 
not exceed 1,000 m2

• 
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803.1.3 Room corner test for textile wall coverings and 
expanded vinyl wall coverings. Textile wall coverings 
and expanded vinyl wall coverings shall meet the criteria 
of Section 803.1.3.l when tested in the manner intended 
for use in accordance with the Method B protocol of 
NFP A 265 using the product-mounting system, including 
adhesive. 

803.1.3.l Acceptance criteria for NFPA 265. The 
interior finish shall comply with the following: 

1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 

2. The flame shall not spread to the outer extremi
ties of the samples on the 8-foot by 12-foot (203 
by 305 mm) walls. 

3. Flashover, as defined in NFPA 265, shall not 
occur. 

4. The total smoke released throughout the test shall 
not exceed 1,000 m2

• 

803.1.4 Acceptance criteria for textile and expanded 
vinyl wall or ceiling coverings tested to ASTM E 84 or 
UL 723. Textile wall and ceiling coverings and expanded 
vinyl wall and ceiling coverings shall have a Class A 
flame spread index in accordance with ASTM E 84 or UL 
723 and be protected by an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 
903.3.1.2. Test specimen preparation and mounting shall 
be in accordance with ASTM E 2404. 

803.2 Thickness exemption. Materials having a thickness 
less than 0.036 inch (0.9 mm) applied directly to the surface 
of walls or ceilings shall not be required to be tested. 

1
803.3 Heavy timber exemption. Exposed portions of build
ing elements complying with the requirements for buildings 
of Type IV construction in Section 602.4 shall not be subject 
to interior finish requirements. 

803.4 Foam plastics. Foam plastics shall not be used as inte
rior finish except as provided in Section 2603.9. This section 
shall apply both to exposed foam plastics and to foam plastics 
used in conjunction with a textile or vinyl facing or cover. 

803.5 Textile wall coverings. Where used as interior wall 
finish materials, textile wall coverings, including materials 
having woven or nonwoven, napped, tufted, looped or similar 
surface and carpet and similar textile materials, shall be tested 
in the manner intended for use, using the product mounting 
system, including adhesive, and shall comply with the 
requirements of Section 803.1.2, 803.1.3 or 803.1.4. 

803.6 Textile ceiling coverings. Where used as interior ceil
ing finish materials, textile ceiling coverings, including mate
rials having woven or nonwoven, napped, tufted, looped or 
similar surface and carpet and similar textile materials, shall 
be tested in the manner intended for use, using the product 
mounting system, including adhesive, and shall comply with 
the requirements of Section 803.1.2 or 803.1.4. 

803.7 Expanded vinyl wall coverings. Where used as inte
rior wall finish materials, expanded vinyl wall coverings shall 
be tested in the manner intended for use, using the product 
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mounting system, including adhesive, and shall comply with 
the requirements of Section 803.1.2, 803.1.3 or 803.1.4. 

803.8 Expanded vinyl ceiling coverings. Where used as 
interior ceiling finish materials, expanded vinyl ceiling cover
ings shall be tested in the manner intended for use, using the 
product mounting system, including adhesive, and shall com
ply with the requirements of Section 803.1.2 or 803.1.4. 

803.9 High-density polyethylene (HDPE) and polypropyl
ene (PP). Where high-density polyethylene or polypropylene 
is used as an interior finish it shall comply with Section 
803.1.2. 

803.10 Site-fabricated stretch systems. Where used as inte
rior wall or interior ceiling finish materials, site-fabricated 
stretch systems containing all three components described in 
the definition in Chapter 2 shall be tested in the manner 
intended for use, and shall comply with the requirements of 
Section 803 .1.1 or 803 .1.2. If the materials are tested in 
accordance with ASTM E 84 or UL 723, specimen prepara
tion and mounting shall be in accordance with ASTM E 2573. 

803.11 Interior finish requirements based on group. Inte
rior wall and ceiling finish shall have a flame spread index 
not greater than that specified in Table 803.11 for the group 
and location designated. Interior wall and ceiling finish mate
rials tested in accordance with NFP A 286 and meeting the 
acceptance criteria of Section 803.1.2.1, shall be permitted to 
be used where a Class A classification in accordance with 
ASTM E 84 or UL 723 is required. 

803.12 Stability. Interior finish materials regulated by this 
chapter shall be applied or otherwise fastened in such a man
ner that such materials will not readily become detached 
where subjected to room temperatures of 200°F (93°C) for 
not less than 30 minutes. 

803.13 Application of interior finish materials to fire
resistance-rated or noncombustible building elements. 
Where interior finish materials are applied on walls, ceilings 
or structural elements required to have afire-resistance rat
ing or to be of noncombustible construction, these finish 
materials shall comply with the provisions of this section. 

803.13.1 Direct attachment and furred construction. 
Where walls and ceilings are required by any provision in 
this code to be of fire-resistance-rated or noncombustible 
construction, the interior finish material shall be applied 
directly against such construction or to furring strips not 
exceeding 13

/ 4 inches (44 mm), applied directly against 
such surfaces. 

803.13.1.1 Furred construction. If the interior finish 
material is applied to furring strips, the intervening 
spaces between such furring strips shall comply with 
one of the following: 

1. Be filled with material that is inorganic or non
combustible; 

2. Be filled with material that meets the require
ments of a Class A material in accordance with 
Section 803.1.1or803.1.2; or 

3. Be fireblocked at a maximum of 8 feet (2438 
mm) in every direction in accordance with Sec
tion 718. 
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TABLE 803.11 
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCYk 

SPRINKLERED1 NONSPRINKLERED 

Corridors and Corridors and 

GROUP Interior exit stairways, interior enclosure for exit Rooms and Interior exit stairways, enclosure for exit Rooms and 
exit ramps and exit access stairways enclosed interior exit ramps and exit access stairways enclosed 

passageways•· b and exit access spaces0 passageways'• b and exit access spaces• 
ramps ramps 

A-1 &A-2 B B c A Ad Be 

A-3t, A-4, A-5 B B c A Ad c 
B,E,M,R-1 B c c A B c 

R-4 B c c A B B 

F c c c B c c 
H B B cg A A B 

I-1 B c c A B B 

I-2 B B Bh,i A A B 

I-3 A N c A A B 

I-4 B B Bh,i A A B 

R-2 c c c B B c 
R-3 c c c c c c 
s c c c B B c 
u No restrictions No restrictions 

For SI: 1 inch= 25.4 mm, 1 square foot= 0.0929m2
• 

a. Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the grade lobby 
where applied directly to a noncombustible base or over furring strips applied to a noncombustible base and fireblocked as required by Section 803.13.1. 

b. In other than Group I-3 occupancies in buildings less than three stories above grade plane, Class B interior fmish for nonsprinklered buildings and Class C 
interior finish for sprinklered buildings shall be permitted in interior exit stairways and ramps. 

c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire-resistance rating is required for structural 
elements, the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered enclosing spaces and the 
rooms or spaces on both sides shall be considered one. In determining the applicable requirements for rooms and enclosed spaces, the specific occupancy 
thereof shall be the governing factor regardless of the group classification of the building or structure. 

d. Lobby areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials. 
e. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less. 
f. For places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted. 
g. Class B material is required where the building exceeds two stories. 
h. Class C interior finish materials shall be permitted in administrative spaces. 
i. Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less. 
j. Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in corridors and exit access stairways and 

ramps. 
k. Finish materials as provided for in other sections of this code. 
I. Applies when protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1or903.3.1.2. 

803.13.2 Set-out construction. Where walls and ceilings 
are required to be of fire-resistance-rated or noncombusti
ble construction and walls are set out or ceilings are 
dropped distances greater than specified in Section 
803.13.1, Class A finish materials, in accordance with 
Section 803.1.1or803.1.2, shall be used. 

Exceptions: 

1. Where interior finish materials are protected on 
both sides by an automatic sprinkler system in 
accordance with Section 903.3.1.1or903.3.1.2. 

2. Where interior finish materials are attached to 
noncombustible backing or furring strips 
installed as specified in Section 803.13.1.l. 

803.13.2.1 Hangers and assembly members. The 
hangers and assembly members of such dropped ceil
ings that are below the horizontal fire-resistance-rated 
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floor or roof assemblies shall be of noncombustible 
materials. The construction of each set-out wall and 
horizontal fire-resistance-rated floor or roof assembly 
shall be of fire-resistance-rated construction as required 
elsewhere in this code. 

Exception: In Type III and V construction, fire
retardant-treated wood shall be permitted for use as 
hangers and assembly members of dropped ceilings. 

803.13.3 Heavy timber construction. Wall and ceiling 
finishes of all classes as permitted in this chapter that are 
installed directly against the wood decking or planking of 
Type IV construction or to wood furring strips applied 
directly to the wood decking or planking shall be fire
blocked as specified in Section 803 .13 .1.1. 

803.13.4 Materials. An interior wall or ceiling finish 
material that is not more than 1

/ 4 inch (6.4 mm) thick shall 
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be applied directly onto the wall, ceiling or structural ele
ment without the use of furring strips and shall not be sus- . 
pended away from the building element to which that 
finish material it is applied. 

Exceptions: 

1. Noncombustible interior finish materials. 

2. Materials that meet the requirements of Class A 
materials in accordance with Section 803.1.1 or 
803.1.2 where the qualifying tests were made 
with the material furred out from the noncombus
tible backing shall be permitted to be used with 
furring strips. 

3. Materials that meet the requirements of Class A 
materials in accordance with Section 803.1.l or 
803.1.2 where the qualifying tests were made 
with the material suspended away from the non
combustible backing shall be permitted to be 
used suspended away from the building element. 

SECTION 804 
INTERIOR FLOOR FINISH 

804.1 General. Interior floor finish and floor covering mate
rials shall comply with Sections 804.2 through 804.4.2. 

Exception: Floor finishes and coverings of a traditional 
type, such as wood, vinyl, linoleum or terrazzo, and resil
ient floor covering materials that are not comprised of 
fibers. 

804.2 Classification. Interior floor finish and floor covering 
materials required by Section 804.4.2 to be of Class I or II 
materials shall be classified in accordance with NFPA 253. 
The classification referred to herein corresponds to the classi
fications determined by NFP A 253 as follows: Class I, 0.45 
watts/cm2 or greater; Class II, 0.22 watts/cm2 or greater. 

804.3 Testing and identification. Interior floor finish and 
floor covering materials shall be tested by an agency in accor
dance with NFPA 253 and identified by a hang tag or other 
suitable method so as to identify the manufacturer or supplier 
and style, and shall indicate the interior floor finish or floor 
covering classification in accordance with Section 804.2. 
Carpet-type floor coverings shall be tested as proposed for 
use, including underlayment. Test reports confirming the 
information provided in the manufacturer's product identifi
cation shall be furnished to the building official upon request. 

804.4 Interior floor finish requirements. Interior floor cov
ering materials shall comply with Sections 804.4.1 and 
804.4.2 and interior floor finish materials shall comply with 
Section 804.4.2. 

804.4.1 Test requirement. In all occupancies, interior 
floor covering materials shall comply with the require
ments of the DOC FF-1 "pill test" (CPSC 16 CFR Part 
1630) or with ASTM D 2859. 

804.4.2 Minimum critical radiant flux. In all occupan
cies, interior floor finish and floor covering materials in 
enclosures for stairways and ramps, exit passageways, cor
ridors and rooms or spaces not separated from corridors by 
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partitions extending from the floor to the underside of the 
ceiling shall withstand a minimum critical radiant flux. 
The minimum critical radiant flux shall be not less than 
Class I in Groups I-1, I-2 and I-3 and not less than Class II 
in Groups A, B, E, H, I-4, M, R-1, R-2 and S. 

Exception: Where a building is equipped throughout 
with an automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2, Class II materials are 
permitted in any area where Class I materials are 
required, and materials complying with DOC FF-1 "pill 
test" (CPSC 16 CFR Part 1630) or with ASTM D 2859 
are permitted in any area where Class II materials are 
required. 

SECTION 805 
COMBUSTIBLE MATERIALS IN TYPES I AND II 

CONSTRUCTION 

805.1 Application. Combustible materials installed on or 
embedded in floors of buildings of Type I or II construction 
shall comply with Sections 805.1.1 through 805.1.3. 

Exception: Stages and platforms constructed in accor
dance with Sections 410.3 and 410.4, respectively. 

805.1.1 Subfloor construction. Floor sleepers, bucks and 
nailing blocks shall not be constructed of combustible 
materials, unless the space between the fire-resistance
rated floor assembly and the flooring is either solidly filled 
with noncombustible materials or fireblocked in accor
dance with Section 718, and provided that such open 
spaces shall not extend under or through permanent parti
tions or walls. 

805.1.2 Wood finish flooring. Wood finish flooring is 
permitted to be attached directly to the embedded or fire
blocked wood sleepers and shall be permitted where 
cemented directly to the top surface of fire-resistance
rated floor assemblies or directly to a wood subfloor 
attached to sleepers as provided for in Section 805 .1.1. 

805.1.3 Insulating boards. Combustible insulating boards 
not more than 1

/ 2 inch (12.7 mm) thick and covered with 
finish flooring are permitted where attached directly to a 
noncombustible floor assembly or to wood subflooring 
attached to sleepers as provided for in Section 805.1.1. 

SECTION 806 
DECORATIVE MATERIALS AND TRIM 

[F] 806.1 General. Combustible decorative materials, other 
than decorative vegetation, shall comply with Sections 806.2 
through 806.8. 

[F] 806.2 Noncombustible materials. The permissible amount 
of noncombustible materials shall not be limited. 

[F] 806.3 Combustible decorative materials. In other than 
Group I-3, curtains, draperies, fabric hangings and similar 
combustible decorative materials suspended from walls or 
ceilings shall comply with Section 807.4 and shall not exceed 
10 percent of the specific wall or ceiling area to which such 
materials are attached. 
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Fixed or movable walls and partitions, paneling, wall pads 
and crash pads applied structurally or for decoration, acousti
cal correction, surface insulation or other purposes shall be 
considered interior finish shall comply with Section 803 and 
shall not be considered decorative materials or furnishings. 

Exceptions: 

1. In auditoriums in Group A, the permissible amount 
of curtains, draperies, fabric hangings and similar 
combustible decorative materials suspended from 
walls or ceilings shall not exceed 75 percent of the 
aggregate wall area where the building is equipped 
throughout with an approved automatic sprinkler 
system in accordance with Section 903.3.1.1, and 
where the material is installed in accordance with 
Section 803.13 of this code. 

2. In Group R-2 dormitories, within sleeping units and 
dwelling units, the permissible amount of curtains, 
draperies, fabric hangings and similar decorative 
materials suspended from walls or ceiling shall not 
exceed 50 percent of the aggregate wall areas where 
the building is equipped throughout with an 
approved automatic sprinkler system installed in 
accordance with Section 903.3.1. 

3. In Group B and M occupancies, the amount of com
bustible fabric partitions suspended from the ceiling 
and not supported by the floor shall comply with 
Section 806.4 and shall not be limited. 

[F] 806.4 Acceptance criteria and reports. Where required 
to exhibit improved fire performance, curtains, draperies, fab
ric hangings and similar combustible decorative materials 
suspended from walls or ceilings shall be tested by an 
approved agency and meet the flame propagation perfor
mance criteria of Test 1or2, as appropriate, ofNFPA 701, or 
exhibit a maximum heat release rate of 100 kW when tested 
in accordance with NFPA 289, using the 20 kW ignition 
source. Reports of test results shall be prepared in accordance 
with the test method used and furnished to the building offi
cial upon request. 

[F] 806.5 Foam plastic. Foam plastic used as trim in any 
occupancy shall comply with Section 2604.2. 

[F] 806.6 Pyroxylin plastic. Imitation leather or other mate
rial consisting of or coated with a pyroxylin or similarly haz
ardous base shall not be used in Group A occupancies. 

[F] 806. 7 Interior trim. Material, other than foam plastic 
used as interior trim, shall have a minimum Class C flame 
spread and smoke-developed index when tested in accor
dance with ASTM E 84 or UL 723, as described in Section 
803.1.1. Combustible trim, excluding handrails and guard
rails, shall not exceed 10 percent of the specific wall or ceil
ing area in which it is attached. 

[F] 806.8 Interior floor-wall base. Interior floor-wall base 
that is 6 inches (152 Illlll) or less in height shall be tested in 
accordance with Section 804.2 and shall be not less than 
Class II. Where a Class I floor finish is required, the floor
wall base shall be Class I. 

Exception: Interior trim materials that comply with Sec
tion 806.7. 
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SECTION 807 
INSULATION 

INTERIOR FINISHES 

807.1 Insulation. Thermal and acoustical insulation shall 
comply with Section 720. 

SECTION 808 
ACOUSTICAL CEILING SYSTEMS 

808.1 Acoustical ceiling systems. The quality, design, fabri
cation and erection of metal suspension systems for acousti
cal tile and lay-in panel ceilings in buildings or structures 
shall conform to generally accepted engineering practice, the 
provisions of this chapter and other applicable requirements 
of this code. 

808.1.1 Materials and installation. Acoustical materials 
complying with the interior finish requirements of Section 
803 shall be installed in accordance with the manufac
turer's recommendations and applicable provisions for 
applying interior finish. 

808.1.1.1 Suspended acoustical ceilings. Suspended 
acoustical ceiling systems shall be installed in accor
dance with the provisions of ASTM C 635 and ASTM 
c 636. 

808.1.1.2 Fire-resistance-rated construction. Acous
tical ceiling systems that are part of fire-resistance
rated construction shall be installed in the same manner 
used in the assembly tested and shall comply with the 
provisions of Chapter 7. 
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CHAPTER9 

FIRE PROTECTION SYSTEMS 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 901 
GENERAL 

901.1 Scope. The provisions of this chapter shall specify 
where fire protection systems are required and shall apply to 
the design, installation and operation of fire protection sys
tems. 

901.2 Fire protection systems; Fire protection systems shall 
be installed, repaired, operated and maintained in accordance 
with this code and the International Fire Code. 

Any fire protection system for which an exception or 
reduction to the provisions of this code has been granted shall 
be considered to be a required system. 

Exception: Any fire protection system or portion thereof 
not required by this code shall be permitted to be installed 
for partial or complete protection provided that such sys
tem meets the requirements of this code. 

901.3 Modifications. Persons shall not remove or modify 
any fire protection system installed or maintained under the 
provisions of this code or the International Fire Code without 
approval by the building official. 

901.4 Threads. Threads provided for fire department con
nections to sprinkler systems, standpipes, yard hydrants or 
any other fire hose connection shall be compatible with the 
connections used by the local fire department. 

901.5 Acceptance tests. Fire protection systems shall be 
tested in accordance with the requirements of. this code and 
the International Fire Code. Wheil required, the tests shall be 
conducted in the presence of the building official. Tests 
required by this code, the International Fire Code and the 
standards listed in this code shall be conducted at the expense 

I of the owner or the owner's authorized agent. It shall be 
unlawful to occupy portions of a structure until the required 
fire protection systems within that portion of the structure 
have been tested and approved. 

901.6 Supervisory service. Where required, fire protection 
systems shall be monitored by an approved supervising sta
tion in accordance with NFP A 72. 

901.6.1 Automatic sprinkler systems. Automatic sprin
kler systems shall be monitored by an approved supervis
ing station. 

Exceptions: 

1. A supervising station is not required for auto
matic sprinkler systems protecting one- and two
family dwellings. 

2. Limited area systems serving fewer than 20 
sprinklers. 
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901.6.2 Fire alarm systems. Fire alarm systems required 
by the provisions of Section 907.2 of this code and Sec
tions 907.2 and 907.9 of the International Fire Code shall 
be monitored by an approved supervising station in accor
dance with Section 907.6.6. 

Exceptions: 

1. Single- and multiple-station smoke alarms 
required by Section 907 .2.11. 

2. Smoke detectors in Group I-3 occupancies. 

3. Supervisory service is not required for automatic 
sprinkler systems in one- and two-family dwell
ings. 

901.6.3 Group H. Supervision and monitoring of emer
gency alarm, detection and automatic fire-extinguishing 
systems in Group H occupancies shall be in accordance 
with the International Fire Code. 

901.7 Fire areas. Where buildings, or portions thereof, are 
divided into fire areas so as not to exceed the limits estab
lished for requiring a fire protection system in accordance 
with this chapter, such fire areas shall be separated by fire 
barriers constructed in accordance with Section 707 or hori
zontal assemblies constructed in accordance with Section 
711, or both, having afire-resistance rating of not less than 
that determined in accordance with Section 707.3.10. 

[F] 901.8 Pump and riser room size. Where provided, fire I 
pump rooms and automatic sprinkler system riser rooms shall 
be designed with adequate space for all equipment necessary 
for the installation, as defined by the manufacturer, with suf
ficient working room around the stationary equipment. Clear
ances around equipment to elements of permanent 
construction, including other installed equipment and appli
ances, shall be sufficient to allow inspection, service, repair 
or replacement without removing such elements of perma
nent construction or disabling the function of a required fire
resistance-rated assembly. Fire pump and automatic sprinkler 
system riser rooms shall be provided with a door(s) and unob
structed passageway large enough to allow removal of the 
largest piece of equipment. 

SECTION 902 
DEFINITIONS 

902.1 Definitions. The following terms are defined in Chap
ter 2: 

[F] ALARM NOTIFICATION APPLIANCE. 

[F] ALARM SIGNAL. 

[F] ALARM VERIFICATION FEATURE. 
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[F] ANNUNCIATOR. 

[F] AUDIBLE ALARM NOTIFICATION APPLIANCE. 

[F] AUTOMATIC. 

[F] AUTOMATIC FIRE-EXTINGUISHING SYSTEM. 

[F] AUTOMATIC SMOKE DETECTION SYSTEM. 

[F] AUTOMATIC SPRINKLER SYSTEM. 

I [F] AUTOMATIC WATER MIST SYSTEM. 

[F] AVERAGE AMBIENT SOUND LEVEL. 

[F] CARBON DIOXIDE EXTINGUISHING SYSTEMS. 

[F] CEILING LIMIT. 

[F] CLEAN AGENT. 

I [F] COMMERCIAL MOTOR VEIDCLE. 

[F] CONSTANTLY ATTENDED LOCATION. 

[F] DELUGE SYSTEM. 

[F] DETECTOR, HEAT. 

[F] DRY-CHEMICAL EXTINGUISHING AGENT. 

I [F] ELECTRICAL CIRCUIT PROTECTIVE SYSTEM. 

[F] ELEVATOR GROUP. 

[F] EMERGENCY ALARM SYSTEM. 

[F] EMERGENCY VOICE/ALARM COMMUNICA
TIONS. 

[F] FIRE ALARM BOX, MANUAL. 

[F] FIRE ALARM CONTROL UNIT. 

[F] FIRE ALARM SIGNAL. 

[F] FIRE ALARM SYSTEM. 

FIRE AREA. 

[F] FIRE COMMAND CENTER. 

[F] FIRE DETECTOR, AUTOMATIC. 

[F] FIRE PROTECTION SYSTEM. 

[F] FIRE SAFETY FUNCTIONS. 

[F] FOAM-EXTINGUISHING SYSTEM. 

[F] HALOGENATED EXTINGUISHING SYSTEM. 

[F] INITIATING DEVICE. 

[F] MANUAL FIRE ALARM BOX. 

[F] MULTIPLE-STATION ALARM DEVICE. 

[F] MULTIPLE-STATION SMOKE ALARM. 

[F] NOTIFICATION ZONE. 

[F] NUISANCE ALARM. 

I PRIVATEGARAGE. 

[F] RECORD DRAWINGS. 

[F] SINGLE-STATION SMOKE ALARM. 

[F] SMOKE ALARM. 

[F] SMOKE DETECTOR. 

[F] SMOKEPROOF ENCLOSURE. 
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[F] STANDPIPE SYSTEM, CLASSES OF. 

Class I system. 

Class Il system. 

Class Ill system. 

[F] STANDPIPE, TYPES OF. 

Automatic dry. 

Automatic wet. 

Manual dry. 

Manual wet. 

Semiautomatic dry. 

[F] SUPERVISING STATION. 

[F] SUPERVISORY SERVICE. 

[F] SUPERVISORY SIGNAL. 

[F] SUPERVISORY SIGNAL-INITIATING DEVICE. 

[F] TIRES, BULK STORAGE OF. 

[F] TROUBLE SIGNAL. 

[F] VISIBLE ALARM NOTIFICATION APPLIANCE. 

[F] WET CHEMICAL EXTINGUISHING SYSTEM. 

[F] WIRELESS PROTECTION SYSTEM. 

[F] ZONE. 

[F] ZONE, NOTIFICATION. 

SECTION 903 
AUTOMATIC SPRINKLER SYSTEMS 

[F] 903.l General. Automatic sprinkler systems shall comply 
with this section. 

[F] 903.1.1 Alternative protection. Alternative automatic 
fire-extinguishing systems complying with Section 904 
shall be permitted instead of automatic sprinkler protec
tion where recognized by the applicable standard and 
approved by the fire code official. 

[F] 903.2 Where required. Approved automatic sprinkler 
systems in new buildings and structures shall be provided in 
the locations described in Sections 903.2.1through903.2.12. 

Exception: Spaces or areas in telecommunications build
ings used exclusively for telecommunications equipment, 
associated electrical power distribution equipment, batter
ies and standby engines, provided those spaces or areas are 
equipped throughout with an automatic smoke detection 
system in accordance with Section 907.2 and are separated 
from the remainder of the building by not less than I-hour 
fire barriers constructed in accordance with Section 707 
or not less than 2-hour horiwntal assemblies constructed 
in accordance with Section 711, or both. 

[F] 903.2.l Group A. An automatic sprinkler system shall 
be provided throughout buildings and portions thereof 
used as Group A occupancies as provided in this section. 
For Group A-1, A-2, A-3 and A-4 occupancies, the auto
matic sprinkler system shall be provided throughout the 
story where the fire area containing the Group A-1, A-2, I 
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A-3 or A-4 occupancy is located, and throughout all sto
ries from the Group A occupancy to, and including, the 
levels of exit discharge serving the Group A occupancy. 
For Group A-5 occupancies, the automatic sprinkler sys
tem shall be provided in the spaces indicated in Section 
903.2.1.5. 

[F] 903.2.1.l Group A-1. An automatic sprinkler sys
tem shall be provided for fire areas containing Group 
A-1 occupancies and intervening floors of the building 
where one of the following conditions exists: 

1. The fire area exceeds 12,000 square feet (1115 
m2). 

2. The fire area has an occupant load of 300 or 
more. 

3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 

4. The fire area contains a multitheater complex. 

[F] 903.2.1.2 Group A-2. An automatic sprinkler sys
tem shall be provided for fire areas containing Group 
A-2 occupancies and intervening floors of the building 
where one of the following conditions exists: 

1. The fire area exceeds 5,000 square feet (464.5 
m2). 

2. The fire area has an occupant load of 100 or 
more. 

3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 

[F] 903.2.1.3 Group A~3. An automatic sprinkler sys
tem shall be provided for fire areas containing Group 
A-3 occupancies and intervening floors of the building 
where one of the following conditions exists: 

1. The fire area exceeds 12,000 square feet (1115 
m2). 

2. The fire area has an occupant load of 300 or 
more. 

3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 

[F] 903.2.1.4 Group A-4. An automatic sprinkler sys
tem shall be provided for fire areas containing Group 
A-4 occupancies and intervening floors of the building 
where one of the following conditions exists: 

1. The fire area exceeds 12,000 square feet (1115 
m2). 

2. The fire area has an occupant load of 300 or 
more. 

3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 

[F] 903.2.1.5 Group A-5. An automatic sprinkler sys
tem shall be provided for Group A-5 occupancies in the 
following areas: concession stands, retail areas, press 
boxes and other accessory use areas in excess of 1,000 
square feet (93 m2

). 
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[F] 903.2.1.6 Assembly occupancies on roofs. Where 
an occupied roof has an assembly occupancy with an 
occupant load exceeding 100 for Group A-2 and 300 
for other Group A occupancies, all floors between the 
occupied roof and the level of exit discharge shall be 
equipped with an automatic sprinkler system in accor
dance with Section 903.3.1.1 or 903.3.1.2. 

Exception: Open parking garages of Type I or Type 
II construction. 

903.2.1.7 Multiple fire areas. An automatic sprinkler 
system shall be provided where multiple fire areas of 
Group A-1, A-2, A-3 or A-4 occupancies share exit or 
exit access components and the combined occupant 
load of theses fire areas is 300 or more. 

[F] 903.2.2 Ambulatory care facilities. An automatic 
sprinkler system shall be installed throughout the entire 
floor containing an ambulatory care facility where either 
of the following conditions exist at any time: 

1. Four or more care recipients are incapable of self
preservation, whether rendered incapable by staff or 
staff has accepted responsibility for care recipients 
already incapable. 

2. One or more care recipients that are incapable of 
self-preservation are located at other than the level 
of exit discharge serving such a facility. 

In buildings where ambulatory care is provided on lev
els other than the level of exit discharge, an automatic 
sprinkler system shall be installed throughout the entire 
floor where such care is provided as well as all floors 
below, and all floors between the level of ambulatory care 
and the nearest level of exit discharge, including the level 
of exit discharge. 

[F] 903.2.3 Group E. An automatic sprinkler system shall 
be provided for Group E occupancies as follows: 

l. Throughout all Group E fire areas greater than 
12,000 square feet (1115 m2

) in area. 

2. Throughout every portion of educational buildings 
below the lowest level of exit discharge serving that 
portion of the building. 

Exception: An automatic sprinkler system is not 
required in any area below the lowest level of exit 
discharge serving that area where every class
room throughout the building has not fewer than 
one exterior exit door at ground level. 

[F] 903.2.4 Group F-1. An automatic sprinkler system 
shall be provided throughout all buildings containing a 
Group F-1 occupancy where one of the following condi
tions exists: 

1. A Group F-1 fire area exceeds 12,000 square feet 
(1115 m2). 

2. A Group F-1 fire area is located more than three sto
ries above grade plane. 

3. The combined area of all Group F-1 fire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 m2

). 
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4. A Group F-1 occupancy used for the manufacture of 
upholstered furniture or mattresses exceeds 2,500 
square feet (232 m.2). 

[F] 903.2.4.1 Woodworking operations. An auto
matic sprinkler system shall be provided throughout all 
Group F-1 occupancy fire areas that contain wood
working operations in excess of 2,500 square feet (232 
m2

) in area that generate finely divided combustible 
waste or use finely divided combustible materials. 

[F] 903.2.5 Group H. Automatic sprinkler systems shall 
be provided in high-hazard occupancies as required in 
Sections 903.2.5.1through903.2.5.3. 

[F] 903.2.5.1 General. An automatic sprinkler system 
shall be installed in Group H occupancies. 

[F] 903.2.5.2 Group H-5 occupancies. An automatic 
sprinkler system shall be installed throughout buildings 
containing Group H-5 occupancies. The design of the 
sprinkler system shall be not less than that required by 
this code for the occupancy hazard classifications in 
accordance with Table 903.2.5.2. 

Where the design area of the sprinkler system con
sists of a corridor protected by one row of sprinklers, 
the maximum number of sprinklers required to be cal
culated is 13. 

[F] 903.2.5.3 Pyroxylin plastics. An automatic sprin
kler system shall be provided in buildings, or portions 
thereof, where cellulose nitrate film or pyroxylin plas
tics are manufactured, stored or handled in quantities 
exceeding 100 pounds ( 45 kg). 

[F] TABLE 903.2.5.2 
GROUP H-5 SPRINKLER DESIGN CRITERIA 

LOCATION 
OCCUPANCY HAZARD 

CLASSIFICATION 

Fabrication areas Ordinary Hazard Group 2 

Service corridors Ordinary Hazard Group 2 

Storage rooms without dispensing Ordinary Hazard Group 2 

Storage rooms with dispensing Extra Hazard Group 2 

Corridors Ordinary Hazard Group 2 

[F] 903.2.6 Group I. An automatic sprinkler system shall 
be provided throughout buildings with a Group I fire area. 
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Exceptions: 

1. An automatic sprinkler system installed in accor
dance with Section 903.3.1.2 shall be permitted 
in Group 1-1Condition1 facilities. 

2. An automatic sprinkler system is not required 
where Group 1-4 day care facilities are at the level 
of exit discharge and where every room where 
care is provided has not fewer than one exterior 
exit door. 

3. In buildings where Group 1-4 day care is pro
vided on levels other than the level of exit dis
charge, an automatic sprinkler system in 
accordance with Section 903.3.1.1 shall be 
installed on the entire floor where care is pro-

vided, all floors between the level of care and the 
level of exit discharge, and all floors below the 
level of exit discharge other than areas classified 
as an open parking garage. 

[F] 903.2.7 Group M. An automatic sprinkler system 
shall be provided throughout buildings containing a Group 
M occupancy where one of the following conditions 
exists: 

1. A Group M fire area exceeds 12,000 square feet 
(1115 m2

). 

2. A Group M fire area is located more than three sto
ries above grade plane. 

3. The combined area of all Group Mfire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 m2

). 

4. A Group M occupancy used for the display and sale 
of upholstered furniture or mattresses exceeds 5,000 
square feet (464 m2

). 

[F] 903.2.7.1 High-piled storage. An automatic sprin
kler system shall be provided in accordance with the 
International Fire Code in all buildings of Group M 
where storage of merchandise is in high-piled or rack 
storage arrays. 

[F] 903.2.8 Group R. An automatic sprinkler system 
installed in accordance with Section 903.3 shall be pro
vided throughout all buildings with a Group Rfire area. 

[F] 903.2.8.1 Group R-3. An automatic sprinkler sys
tem installed in accordance with Section 903.3.1.3 shall 
be permitted in Group R-3 occupancies. 

[F] 903.2.8.2 Group R-4 Condition 1. An automatic 
sprinkler system installed in accordance with Section 
903.3.1.3 shall be permitted in Group R-4 Condition 1 
occupancies. 

[F] 903.2.8.3 Group R-4 Condition 2. An automatic 
sprinkler system installed in accordance with Section 
903.3.1.2 shall be permitted in Group R-4 Condition 2 
occupancies. Attics shall be protected in accordance 
with Section 903.2.8.3.l or 903.2.8.3.2. 

[F] 903.2.8.3.1 Attics used for living purposes, 
storage or fuel-fired equipment. Attics used for 
living purposes, storage or fuel-fired equipment 
shall be protected throughout with an automatic 
sprinkler system installed in accordance with Sec
tion 903.3.1.2. 

[F] 903.2.8.3.2 Attics not used for living purposes, 
storage or fuel-fired equipment. Attics not used 
for living purposes, storage or fuel-fired equipment 
shall be protected in accordance with one of the fol
lowing: 

1. Attics protected throughout by a heat detector 
system arranged to activate the building fire 
alarm system in accordance with Section 
907.2.10. 

2. Attics constructed of noncombustible materials. 
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3. Attics constructed of fire-retardant-treated 
wood framing complying with Section 2303.2. 

4. The automatic sprinkler system shall be 
extended to provide protection throughout the 
attic space. 

[F] 903.2.8.4 Care facilities. An automatic sprinkler 
system installed in accordance with Section 903.3.1.3 
shall be permitted in care facilities with five or fewer 
individuals in a single-family dwelling. 

[F] 903.2.9 Group S-1. An automatic sprinkler system 
shall be provided throughout all buildings containing a 
Group S-1 occupancy where one of the following condi
tions exists: 

1. A Group S-1 fire area exceeds 12,000 square feet 
(1115 m2

). 

2. A Group S-1 fire area is located more than three sto
ries above grade plane. 

3. The combined area of all Group S-lfire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 m2

). 

4. A Group S-1 fire area used for the storage of com
mercial motor vehicles where the fire area exceeds 
5,000 square feet (464 m2

). 

5. A Group S-1 occupancy used for the storage of 
upholstered furniture or mattresses exceeds 2,500 
square feet (232 m2

). 

[F] 903.2.9.1 Repair garages. An automatic sprinkler 
system shall be provided throughout all buildings used 
as repair garages in accordance with Section 406, as 
shown: 

1. Buildings having two or more stories above 
grade plane, including basements, with a fire 
area containing a repair garage exceeding 10,000 
square feet (929 m2

). 

2. Buildings not more than one story above grade 
plane, with afire area containing a repair garage. 
exceeding 12,000 square feet (1115 m2

). 

3. Buildings with repair garages servicing vehicles 
parked in basements. 

4. A Group S-1 fire area used for the repair of com
mercial motor vehicles where the fire area 
exceeds 5,000 square feet (464 m2). 

[F] 903.2.9.2 Bulk storage of tires. Buildings and 
structures where the area for the storage of tires 
exceeds 20,000 cubic feet (566 m3

) shall be equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

[F] 903.2.10 Group S-2 enclosed parking garages. An 
automatic sprinkler system shall be provided throughout 
buildings classified as enclosed parking garages in accor
dance with Section 406.6 where either of the following 
conditions exists: 

1. Where the fire area of the enclosed parking garage 
exceeds 12,000 square feet (1115 m2

). 
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2. Where the enclosed parking garage is located 
beneath other groups. 

Exception: Enclosed parking garages located 
beneath Group R-3 occupancies. 

[F] 903.2.10.1 Commercial parking garages. An 
automatic sprinkler system shall be provided through
out buildings used for storage of commercial motor I 
vehicles where the fire area exceeds 5,000 square feet 
(464 m2

). 

[F] 903.2.11 Specific building areas and hazards. In all 
occupancies other than Group U, an automatic sprinkler 
system shall be installed for building design or hazards in 
the locations set forth in Sections 903.2.11.1 through 
903 .2.11.6. 

[F] 903.2.11.1 Stories without openings. An auto
matic sprinkler system shall be installed throughout all 
stories, including basements, of all buildings where the 
floor area exceeds 1,500 square feet (139.4 m2

) and 
where there is not provided not fewer than one of the 
following types of exterior wall openings: 

1. Openings below grade that lead directly to 
ground level by an exterior stairway complying 
with Section 1009 or an outside ramp complying 
with Section 1010. Openings shall be located in 
each 50 linear feet (15 240 mm), or fraction 
thereof, of exterior wall in the story on at least 
one side. The required openings. shall be distrib
uted such that the lineal distance between adja
cent openings does not exceed. 50 feet (15 240 
mm). 

2. Openings entirely above the adjoining ground 
level totaling not less than 20 square feet (1.86 
m2

) in each 50 linear feet (15 240 mm), or frac
tion thereof, of exterior wall in the story on at 
least one side. The required openings shall be dis
tributed such that the lineal distance between 
adjacent openings does not exceed 50 feet (15 
240 mm). The height of the bottom of the clear 
opening shall not exceed 44 inches (1118 mm) 
measured from the floor. 

[F] 903.2.11.1.1 Opening dimensions and access. 
Openings shall have a minimum dimension of not 
less than 30 inches (762 mm).· Such openings shall 
be accessible to the fire department from the exterior 
and shall not be obstructed in a manner such that fire 
fighting or rescue cannot be accomplished from the 
exterior. 

[F] 903.2.11.1.2 Openings on one side only. Where 
openings in a story are provided on only one side 
and the opposite wall of such story is more than 75 
feet (22 860 mm) from such openings, the story shall 
be equipped throughout with an approved automatic 
sprinkler system, or openings as specified above 
shall be provided on not fewer than. two sides of the 
story. 
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[F] 903.2.11.1.3 Basements. Where any portion of a 
basement is located more than 75 feet (22 860 mm) 
from openings required by Section 903.2.11.1, or 
where walls, partitions or other obstructions are 
installed that restrict the application of water from 
hose streams, the basement shall be equipped 
throughout with an approved automatic sprinkler 
system. 

[F] 903.2.11.2 Rubbish and linen chutes. An auto
matic sprinkler system shall be installed at the top of 
rubbish and linen chutes and in their terminal rooms. 
Chutes shall have additional sprinkler heads installed at 
alternate floors and at the lowest intake. Where a rub
bish chute extends through a building more than one 
floor below the lowest intake, the extension shall have 
sprinklers installed that are recessed from the drop area 
of the chute and protected from freezing in accordance 
with Section 903.3.1.1. Such sprinklers shall be 
installed at alternate floors, beginning with the second 
level below the last intake and ending with the floor 
above the discharge. Chute sprinklers shall be accessi
ble for servicing. 

[F] 903.2.11.3 Buildings 55 feet or more in height. 
An automatic sprinkler system shall be installed 
throughout buildings that have one or more stories with 
an occupant load of 30 or more located 55 feet (16 764 
mm) or more above the lowest level of fire department 
vehicle access, measured to the finished floor. 

Exceptions: 

1. Open parking structures. 

2. Occupancies in Group F-2. 

[F] 903.2.11.4 Ducts conveying hazardous exhausts. 
Where required by the International Mechanical Code, 
automatic sprinklers shall be provided in ducts convey
ing hazardous exhaust or flammable or combustible 
materials. 

Exception: Ducts where the largest cross-sectional 
diameter of the duct is less than 10 inches (254 mm). 

[F] 903.2.11.5 Commercial cooking operations. An 
automatic sprinkler system shall be installed in com
mercial kitchen exhaust hood and duct systems where 
an automa.tic sprinkler system is used to comply with 
Section 904. 

[F] 903.2.11.6 Other required suppression systems. 
In addition to the requirements of Section 903.2, the 
provisions indicated in Table 903 .2.11.6 require the 
installation of a fire suppression system for certain 
buildings and areas. 

[[F] 903.2.12 During construction. Automatic sprinkler 
systems required during construction, alteration and 
demolition operations shall be provided in accordance 
with Chapter 33 of the International Fire Code. 

[F] 903.3 Installation requirements. Automatic sprinkler 
systems shall be designed and installed in accordance with 
Sections 903.3.l through 903.3.8. 
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F] TABLE 903.2.11.6 
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS 

SECTION SUBJECT 

402.5, 402.6.2 Covered and open mall buildings 

403.3 High-rise buildings 

404.3 Atriums 

405.3 Underground structures 

407.6 Group I-2 

410.7 Stages 

411.4 Special amusement buildings 

412.3.6 Airport traffic control towers 

412.4.6, 412.4.6.1, 
Aircraft hangars 

412.6.5 

415.11.11 Group H-5 RPM exhaust ducts 

416.5 Flallllllable finishes 

417.4 Drying rooms 

419.5 Live/work units 

424.3 Children's play structures 

507 Unlimited area buildings 

509.4 Incidental uses 

1029.6.2.3 Smoke-protected assembly seating 

Sprinkler system requirements as set forth in 
IFC Section 903 .2.11.6 of the International Fire 

Code 

[F] 903.3.1 Standards. Sprinkler systems shall be 
designed and installed in accordance with Section 
903.3.1.1 unless otherwise permitted by Sections 
903.3.1.2 and 903.3.1.3 and other chapters of this code, as 
applicable. 

[F] 903.3.1.1 NFPA 13 sprinkler systems. Where the 
provisions of this code require that a building or portion 
thereof be equipped throughout with an automatic 
sprinkler system in accordance with this section, sprin
klers shall be installed throughout in accordance with 
NFPA 13 except as provided in Sections 903.3.1.1.1 
and 903.3.1.1.2. 

[F] 903.3.1.1.1 Exempt locations. Automatic sprin
klers shall not be required in the following rooms or 
areas where such rooms or areas are protected with 
an approved automatic fire detection system in 
accordance with Section 907.2 that will respond to 
visible or invisible particles of combustion. Sprin
klers shall not be omitted from a room merely 
because it is damp, of fire-resistance-rated construc
tion or contains electrical equipment. 

1. A room where the application of water, or 
flame and water, constitutes a serious life or 
fire hazard. 

2. A room or space where sprinklers are consid
ered undesirable because of the nature of the 
contents, where approved by the fire code 
official. 
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3. Generator and transformer rooms separated 
from the remainder of the building by walls 
and floor/ceiling or roof/ceiling assemblies 
having afire-resistance rating of not less than 
2 hours. 

4. Rooms or areas that are of noncombustible 
construction with wholly noncombustible con
tents. 

5. Fire service access elevator machine rooms 
and machinery spaces. 

6. Machine rooms, machinery spaces, control 
rooms and control spaces associated with 
occupant evacuation elevators designed in 
accordance with Section 3008. 

[F] 903.3.1.1.2 Bathrooms. fu Group R occupan
cies, other than Group R-4 occupancies, sprinklers 
shall not be required in bathrooms that do not exceed 
55 square feet (5 m2

) in area and are located within 
individual dwelling units or sleeping units, provided 
that walls and ceilings, including the walls and ceil
ings behind a shower enclosure or tub, are of non
combustible or limited-combustible materials with a 
15-minute thermal barrier rating. 

[F] 903.3.1.2 NFP A 13R sprinkler systems. Auto
matic sprinkler systems in Group R occupancies up to 
and including four stories in height in buildings not 
exceeding 60 feet (18 288 mm) in height above grade 
plane shall be permitted to be installed throughout in 
accordance with NFP A 13R. 

The number of stories of Group R occupancies con
structed in accordance with Sections 510.2 and 510.4 
shall be measured from the horizontal assembly creating 
separate buildings. 

[F] 903.3.1.2.1 Balconies and decks. Sprinkler pro
tection shall be provided for exterior balconies, 
decks and ground floor patios of dwelling units and 
sleeping units where the building is of Type V con
struction, provided there is a roof or deck above. 
Sidewall sprinklers that are used to protect such 
areas shall be permitted to be located such that their 
deflectors are within 1 inch (25 mm) to 6 inches 
(152 mm) below the structural members and a maxi
mum distance of 14 inches (356 mm) below the 
deck of the exterior balconies and decks that are 
constructed of open wood joist construction. 

[F] 903.3.1.2.2 Open-ended corridors. Sprinkler 
protection shall be provided in open-ended corri
dors and associated exterior stairways and ramps as 
specified in Section 1027.6, Exception 3. 

[F] 903.3.1.3 NFP A 13D sprinkler systems. Auto
matic sprinkler systems installed in one- and two-fam
ily dwellings; Group R-3, Group R-4 Condition 1 and 
townhouses shall be permitted to be installed through
out in accordance with NFPA 13D. 

[F] 903.3.2 Quick-response and residential sprinklers. 
Where automatic sprinkler systems are required by this 
code, quick-response or residential automatic sprinklers 
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shall be installed in all of the following areas in accor
dance with Section 903.3.1 and their listings: 

1. Throughout all spaces within a smoke compartment 
containing care recipient sleeping units in Group I-2 
in accordance with this code. 

2. Throughout all spaces within a smoke compartment 
containing treatment rooms in ambulatory care facil
ities. 

3. Dwelling units and sleeping units in Group I-.1 and R 
occupancies. 

4. Light-hazard occupancies as defined in NFPA 13. 

[F] 903.3.3 Obstructed locations. Automatic sprinklers 
shall be installed with due regard to obstructions that will 
delay activation or obstruct the water distribution pattern. 
Automatic sprinklers shall be installed in or under covered 
kiosks, displays, booths, concession stands, or equipment 
that exceeds 4 feet (1219 mm) in width. Not less than a 3-
foot (914 mm) clearance shall be maintained between 
automatic sprinklers and the top of piles of combustible 
fibers. 

Exception: Kitchen equipment under exhaust hoods 
protected with a fire-extinguishing system in accor
dance with Section 904. 

[F] 903.3.4 Actuation. Automatic sprinkler systems shall 
be automatically actuated unless specifically provided for 
in this code. 

[F] 903.3.5 Water supplies. Water supplies for automatic 
sprinkler systems shall comply with this section and the 
standards referenced in Section 903.3.1. The potable water 
supply shall be protected against backflow in accordance 
with the requirements of this section and the International 
Plumbing Code. For connections to public waterworks 
systems, the water supply test used for design of fire pro
tection systems shall be adjusted to account for seasonal 
and daily pressure fluctuations based on information from 
the water supply authority and as approved by the fire 
code official. 

[F] 903.3.5.1 Domestic services. Where the domestic 
service provides the water supply for the automatic 
sprinkler system, the supply shall be in accordance with 
this section. 

[F] 903.3.5.2 Residential combination services. A 
single combination water supply shall be allowed pro
vided that the domestic demand is added to the sprin
kler demand as required by NFPA 13R. 

[F] 903.3.6 Hose threads. Fire hose threads and fittings 
used in connection with automatic sprinkler systems shall 
be as prescribed by the fire code official. 

[F] 903.3.7 Fire department connections. Fire depart
ment connections for automatic sprinkler systems shall be 
installed in accordance with Section 912. 

[F] 903.3.8 Limited area sprinkler systems. Limited 
area sprinkler systems shall be in accordance with the 
standards listed in Section 903.3.1 except as provided in 
Sections 903.3.8.1through903.3.8.5. 
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903.3.8.1 Number of sprinklers. Limited area sprin
kler systems shall not exceed six sprinklers in any sin
gle fire area. 

903.3.8.2 Occupancy hazard classification. Only 
areas classified by NFP A 13 as Light Hazard or Ordi
nary Hazard Group 1 shall be permitted to be protected 
by limited area sprinkler systems. 

903.3.8.3 Piping arrangement. Where a limited area 
sprinkler system is installed in a building with an auto
matic wet standpipe system, sprinklers shall be sup
plied by the standpipe system. Where a limited area 
sprinkler system is installed in a building without an 
automatic wet standpipe system, water shall be permit
ted to be supplied by the plumbing system provided 
that the plumbing system is capable of simultaneously 
supplying domestic and sprinkler demands. 

903.3.8.4 Supervision. Control valves shall not be 
installed between the water supply and sprinklers 
unless the valves are of an approved indicating type 
that are supervised or secured in the open position. 

903.3.8.5 Calculations. Hydraulic calculations in 
accordance with NFPA 13 shall be provided to demon
strate that the available water flow and pressure are 
adequate to supply all sprinklers installed in any single 
fire area with discharge densities corresponding to the 
hazard classification. 

[F] 903.4 Sprinkler system supervision and alarms. Valves 
controlling the water supply for automatic sprinkler systems, 
pumps, tanks, water levels and temperatures, critical air pres
sures and waterflow switches on all sprinkler systems shall be 
electrically supervised by a listed fire alarm control unit. 

Exceptions: 

1. Automatic sprinkler systems protecting one- and 
two-family dwellings. 

2. Limited area sprinkler systems in accordance with 
Section 903.3.8. 

3. Automatic sprinkler systems installed in accordance 
with NFPA 13R where a common supply main is 
used to supply both domestic water and the auto
matic sprinkler system, and a separate shutoff valve 
for the automatic sprinkler system is not provided. 

4. Jockey pump control valves that are sealed or locked 
in the open position. 

5. Control valves to commercial kitchen hoods, paint 
spray booths or dip tanks that are sealed or locked in 
the open position. 

6. Valves controlling the fuel supply to fire pump 
engines that are sealed or locked in the open posi
tion. 

7. Trim valves to pressure switches in dry, preaction 
and deluge sprinkler systems that are sealed or 
locked in the open position. 

[F] 903.4.1 Monitoring. Alarm, supervisory and trouble 
signals shall be distinctly different and shall be automati
cally transmitted to an approved supervising station or, 
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where approved by the fire code official, shall sound an 
audible signal at a constantly attended location. 

Exceptions: 

1. Underground key or hub valves in roadway boxes 
provided by the municipality or public utility are 
not required to be monitored. 

2. Backflow prevention device test valves located in 
limited area sprinkler system supply piping shall 
be locked in the open position. In occupancies 
required to be equipped with a fire alarm system, 
the backflow preventer valves shall be electri
cally supervised by a tamper switch installed in 
accordance with NFP A 72 and separately annun
ciated. 

[F] 903.4.2 Alarms. An approved audible device, located 
on the exterior of the building in an approved location, 
shall be connected to each automatic sprinkler system. 
Such sprinkler waterflow alarm devices shall be activated 
by water flow equivalent to the flow of a single sprinkler 
of the smallest orifice size installed in the system. Where a 
fire alarm system is installed, actuation of the automatic 
sprinkler system shall actuate the building fire alarm sys
tem. 

[F] 903.4.3 Floor control valves. Approved supervised 
indicating control valves shall be provided at the point of 
connection to the riser on each floor in high-rise buildings. 

[F] 903.5 Testing and maintenance. Sprinkler systems shall 
be tested and maintained in accordance with the International 
Fire Code. 

SECTION 904 
ALTERNATIVE AUTOMATIC 

FIRE-EXTINGUISHING SYSTEMS 

[F] 904.1 General. Automatic fire-extinguishing systems, 
other than automatic sprinkler systems, shall be designed, 
installed, inspected, tested and maintained in accordance with 
the provisions of this section and the applicable referenced 
standards. 

[F] 904.2 Where permitted. Automatic fire-extinguishing I 
systems installed as an alternative to the required automatic 
sprinkler systems of Section 903 shall be approved by the fire 
code official. 

[F] 904.2.1 Restriction on using automatic sprinkler 
system exceptions or reductions. Automatic fire-extin
guishing systems shall not be considered alternatives for 
the purposes of exceptions or reductions allowed for auto
matic sprinkler systems or by other requirements of this 
code. 

[F] 904.2.2 Commercial hood and duct systems. Each 
required commercial kitchen exhaust hood and duct sys
tem required by Section 609 of the International Fire 
Code or Chapter 5 of the International Mechanical Code 
to have a Type I hood shall be protected with an approved 
automatic fire-extinguishing system installed in accor
dance with this code. 
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[F] 904.3 Installation. Automatic fire-extinguishing systems 
shall be installed in accordance with this section. 

[F] 904.3.1 Electrical wiring. Electrical wiring shall be in 
accordance with NFPA 70. 

[F] 904.3.2 Actuation. Automatic fire-extinguishing sys
tems shall be automatically actuated and provided with a 
manual means of actuation in accordance with Section 
904.11.1. Where more than one hazard could be simulta
neously involved in fire due to their proximity, all hazards 
shall be protected by a single system designed to protect 
all hazards that could become involved. 

Exception: Multiple systems shall be permitted to be 
installed if they are designed to operate simultaneously. 

[F] 904.3.3 System interlocking. Automatic equipment 
interlocks with fuel shutoffs, ventilation controls, door 
closers, window shutters, conveyor openings, smoke and 
heat vents and other features necessary for proper opera
tion of the fire-extinguishing system shall be provided as 
required by the design and installation standard utilized for 
the hazard. 

[F] 904.3.4 Alarms and warning signs. Where alarms are 
required to indicate the operation of automatic fire-extin
guishing systems, distinctive audible and visible alarms 
and warning signs shall be provided to warn of pending 
agent discharge. Where exposure to automatic-extinguish
ing agents poses a hazard to persons and a delay is 
required to ensure the evacuation of occupants before 
agent discharge, a separate warning signal shall be pro
vided to alert occupants once agent discharge has begun. 
Audible signals shall be in accordance with Section 
907.5.2. 

[F] 904.3.5 Monitoring. Where a building fire alarm sys
tem is installed, automatic fire-extinguishing systems shall 
be monitored by the building fire alarm system in accor
dance with NFP A 72. 

[F] 904.4 Inspection and testing. Automatic fire-extinguish
ing systems shall be inspected and tested in accordance with 
the provisions of this section prior to acceptance. 

[F] 904.4.1 Inspection. Prior to conducting final accep
tance tests, all of the following items shall be inspected: 

1. Hazard specification for consistency with design 
hazard. 

2. Type, location and spacing of automatic- and man
ual-initiating devices. 

3. Size, placement and position of nozzles or discharge 
orifices. 

4. Location and identification of audibfo and visible 
alarm devices. 

5. Identification of devices with proper designations. 

6. Operating instructions. 

[F] 904.4.2 Alarm testing. Notification appliances, con
nections to fire alarm systems and connections to 
approved supervising stations shall be tested in accor
dance with this section and Section 907 to verify proper 
operation. 
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[F] 904.4.2.1 Audible and visible signals. The audibil
ity and visibility of notification appliances signaling 
agent discharge or system operation, where required, 
shall be verified. 

[F] 904.4.3 Monitor testing. Connections to protected 
premises and supervising station fire alarm systems shall 
be tested to verify proper identification and retransmission 
of alarms from automatic fire-extinguishing systems. 

[F] 904.5 Wet-chemical systems. Wet-chemical extinguish
ing systems shall be installed, maintained, periodically 
inspected and tested in accordance with NFP A 17 A and their 
listing. Records of inspections and testing shall be main- I 
tained. 

[F] 904.6 Dry-chemical systems. Dry-chemical extinguish
ing systems shall be installed, maintained, periodically 
inspected and tested in accordance with NFP A 17 and their 
listing. Records of inspections and testing shall be main- I 
tained. 

[F] 904.7 Foam systems. Foam-extinguishing systems shall 
be installed, maintained, periodically inspected and tested in 
accordance with NFPA 11 and NFPA 16 and their listing. 
Records of inspections and testing shall be maintained. I 
[F] 904.8 Carbon dioxide systems. Carbon dioxide extin
guishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with NFPA 12 and their 
listing. Records of inspections and testing shall be main- I 
tained. 

[F] 904.9 Halon systems. Halogenated extinguishing sys
tems shall be installed, maintained, periodically inspected 
and tested in accordance with NFPA 12A and their listing. 
Records of inspections and testing shall be maintained. I 
[F] 904.10 Clean-agent systems. Clean-agent fire-extin
guishing systems shall be installed, maintained, periodically 
inspected and tested in accordance with NFP A 2001 and their 
listing. Records of inspections and testing shall be main
tained. 

[F] 904.11 Automatic water mist systems. Automatic water 
mist systems shall be permitted in applications that are consis
tent with the applicable listing or approvals and shall comply 
with Sections 904.11.1through904.11.3. 

[F] 904.11.1 Design and installation requirements. 
Automatic water mist systems shall be designed and 
installed in accordance with Sections 904.11.1.1 through 
904.11.1.4. 

[F] 904.11.1.1 General. Automatic water mist systems 
shall be designed and installed in accordance with 
NFPA 750 and the manufacturer's instructions. 

[F] 904.11.1.2 Actuation. Automatic water mist sys
tems shall be automatically actuated. 

[F] 904.11.1.3 Water supply protection. Connections 
to a potable water supply shall be protected against 
backflow in accordance with the International Plumb
ing Code. 

[F] 904.11.1.4 Secondary water supply. Where a sec
ondary water supply is required for an automatic sprin-
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kler system, an automatic water mist system shall be 
provided with an approved secondary water supply. 

[F] 904.11.2 Water mist system supervision and 
alarms. Supervision and alarms shall be provided as 
required for automatic sprinkler systems in accordance 
with Section 903.4. 

[F] 904.11.2.1 Monitoring. Monitoring shall be pro
vided as required for automatic sprinkler systems in 
accordance with Section 903.4.1. 

[F] 904.11.2.2 Alarms. Alarms shall be provided as 
required for automatic sprinkler systems in accordance 
with Section 903.4.2. 

[F] 904.11.2.3 Floor control valves. Floor control 
valves shall be provided as required for automatic 
sprinkler systems in accordance with Section 903.4.3. 

[F] 904.11.3 Testing and maintenance. Automatic water 
mist systems shall be tested and maintained in accordance 
with the International Fire Code. 

[F] 904.12 Commercial cooking systems. The automatic 
fire-extinguishing system for commercial cooking systems 
shall be of a type recognized for protection of commercial 
cooking equipment and exhaust systems of the type and 
arrangement protected. Preengineered automatic dry- and 
wet-chemical extinguishing systems shall be tested in accor
dance with UL 300 and listed and labeled for the intended 
application. Other types of automatic fire-extinguishing sys
tems shall be listed and labeled for specific use as protection 
for commercial cooking operations. The system shall be 
installed in accordance with this code, its listing and the man
ufacturer's installation instructions. Automatic fire-extin
guishing systems of the following types shall be installed in 
accordance with the referenced standard indicated, as fol
lows: 

1. Carbon dioxide extinguishing systems, NFPA 12. 

2. Automatic sprinkler systems, NFPA 13. 

3. Foam-water sprinkler system or foam-water spray sys-
tems, NFPA 16. 

4. Dry-chemical extinguishing systems, NFPA 17. 

5. Wet-chemical extinguishing systems, NFPA 17A. 

Exception: Factory-built commercial cooking recirculat
ing systems that are tested in accordance with UL 710B 
and listed, labeled and installed in accordance with Sec
tion 304.1 of the International Mechanical Code. 

[F] 904.12.1 Manual system operation. A manual actua
tion device shall be located at or near a means of egress 
from the cooking area not less than 10 feet (3048 mm) and 
not more than 20 feet (6096 mm) from the kitchen exhaust 
system. The manual actuation device shall be installed not 
more than 48 inches (1200 mm) or less than 42 inches 
(1067 mm) above the floor and shall clearly identify the 
hazard protected. The manual actuation shall require a 
maximum force of 40 pounds (178 N) and a maximum 
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movement of 14 inches (356 mm) to actuate the fire sup
pression system. 

Exception: Automatic sprinkler systems shall not be 
required to be equipped with manual actuation means. 

[F] 904.12.2 System interconnection. The actuation of 
the fire suppression system shall automatically shut down 
the fuel or electrical power supply to the cooking equip
ment. The fuel and electrical supply reset shall be manual. 

[F] 904.12.3 Carbon dioxide systems. Where carbon 
dioxide systems are used, there shall be a nozzle at the top 
of the ventilating duct. Additional nozzles that are sym
metrically arranged to give uniform distribution shall be 
installed within vertical ducts exceeding 20 feet ( 6096 
mm) and horizontal ducts exceeding 50 feet (15 240 mm). 
Dampers shall be installed at either the top or the bottom 
of the duct and shall be arranged to operate automatically 
upon activation of the fire-extinguishing system. Where 
the damper is installed at the top of the duct, the top nozzle 
shall be immediately below the damper. Automatic carbon 
dioxide fire-extinguishing systems shall be sufficiently 
sized to protect against all hazards venting through a com
mon duct simultaneously. 

[F] 904.12.3.1 Ventilation system. Commercial-type 
cooking equipment protected by an automatic carbon 
dioxide-extinguishing system shall be arranged to shut 
off the ventilation system upon activation. 

[F] 904.12.4 Special provisions for automatic sprinkler 
systems. Automatic sprinkler systems protecting commer
cial-type cooking equipment shall be supplied from a sep
arate, readily accessible, indicating-type control valve that 
is identified. 

[F] 904.12.4.1 Listed sprinklers. Sprinklers used for 
the protection of fryers shall be tested in accordance 
with UL 199E, listed for that application and installed 
in accordance with their listing. 

[F] 904.13 Domestic cooking systems in Group 1-2 Condi
tion 1. In Group I-2 Condition 1, occupancies where cooking 
facilities are installed in accordance with Section 407.2.6 of 
this code, the domestic cooking hood provided over the cook
top or range shall be equipped with an automatic fire-extin
guishing system of a type recognized for protection of 
domestic cooking equipment. Preengineered automatic extin
guishing systems shall be tested in accordance with UL 300A 
and listed and labeled for the intended application. The sys
tem shall be installed in accordance with this code, its listing 
and the manufacturer's instructions. 

[F] 904.13.1 Manual system operation and interconnec
tion. Manual actuation and system interconnection for the 
hood suppression system shall be installed in accordance 
with Sections 904.12.1 and 904.12.2, respectively. 

[F] 904.13.2 Portable fire extinguishers for domestic 
cooking equipment in Group 1-2 Condition 1. A porta
ble fire extinguisher complying with Section 906 shall be 
installed within a 30-foot (9144 mm) distance of travel 
from domestic cooking appliances. 
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SECTION 905 
STANDPIPE SYSTEMS 

[F] 905.1 General. Standpipe systems shall be provided in 
new buildings and structures in accordance with Sections 
905.2 through 905.10. In buildings used for high-piled com
bustible storage, fire protection shall be in accordance with 
the International Fire Code. 

[F] 905.2 Installation standard. Standpipe systems shall be 

I 
installed in accordance with this section and NFPA 14. Fire 
department connections for standpipe systems shall be in 
accordance with Section 912. 

[F] 905.3 Required installations. Standpipe systems shall be 
installed where required by Sections 905.3.l through 905.3.8. 
Standpipe systems are allowed to be combined with auto
matic sprinkler systems. 

Exception: Standpipe systems are not required in Group 
R-3 occupancies. 

[F] 905.3.l Height. Class III standpipe systems shall be 
installed throughout buildings where the floor level of the 
highest story is located more than 30 feet (9144 mm) 
above the lowest level of fire department vehicle access, 
or where the floor level of the lowest story is located more 
than 30 feet (9144 mm) below the highest level of fire 
department vehicle access. 

Exceptions: 

1. Class I standpipes are allowed in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.l.l or 
903.3.1.2. 

2. Class I manual standpipes are allowed in open 
parking garages where the highest floor is 
located not more than 150 feet (45 720 mm) 
above the lowest level of fire department vehicle 
access. 

3. Class I manual dry standpipes are allowed in 
open parking garages that are subject to freezing 
temperatures, provided that the hose connections 
are located as required for Class II standpipes in 
accordance with Section 905.5. 

4. Class I standpipes are allowed in basements 
equipped throughout with an automatic sprinkler 
system. 

5. In determining the lowest level of fire department 
vehicle access, it shall not be required to consider 
either of the following: 

5.1. Recessed loading docks for four vehicles 
orless. 

5.2. Conditions where topography makes 
access from the fire department vehicle to 
the building impractical or impossible. 
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[F] 905.3.2 Group A. Class I automatic wet standpipes 
shall be provided in nonsprinklered Group A buildings 
having an occupant load exceeding 1,000 persons. 

Exceptions: 

1. Open-air-seating spaces without enclosed spaces. 

2. Class I automatic dry and semiautomatic dry 
standpipes or manual wet standpipes are allowed 
in buildings that are not high-rise buildings. 

[F] 905.3.3 Covered and open mall buildings. Covered 
mall and open mall buildings shall be equipped throughout 
with a standpipe system where required by Section 
905.3.1. Mall buildings not required to be equipped with a 
standpipe system by Section 905.3.l shall be equipped 
with Class I hose connections connected to the automatic 
sprinkler system sized to deliver water at 250 gallons per 
minute (946.4 L/min) at the most hydraulically remote 
hose connection while concurrently supplying the auto
matic sprinkler system demand. The standpipe system 
shall be designed to not exceed a 50 pounds per square 
inch (psi) (345 kPa) residual pressure loss with a flow of 
250 gallons per minute (946.4 L/min) from the fire depart
ment connection to the hydraulically most remote hose 
connection. Hose connections shall be provided at each of 
the following locations: 

1. Within the mall at the entrance to each exit passage
way or corridor. 

2. At each floor-level landing within interior exit stair- I 
ways opening directly on the mall. 

3. At exterior public entrances to the mall of a covered 
mall building. 

4. At public entrances at the perimeter line of an open 
mall building. 

5. At other locations as necessary so that the distance 
to reach all portions of a tenant space does not 
exceed 200 feet ( 60 960 mm) from a hose connec
tion. 

[F] 905.3.4 Stages. Stages greater than 1,000 square feet 
in area (93 m2

) shall be equipped with a Class ID wet 
standpipe system with 11

/ 2-inch and 21
/ 2-inch (38 mm and 

64 mm) hose connections on each side of the stage. 

Exception: Where the building or area is equipped 
throughout with an automatic sprinkler system, a 11

/ 2-

inch (38 mm) hose connection shall be installed in 
accordance with NFP A 13 or in accordance with NFPA 
14 for Class II or III standpipes. 

[F] 905.3.4.1 Hose and cabinet. The 11
/ 2-inch (38 mm) 

hose connections shall be equipped with sufficient 
lengths of 11

/ 2-inch (38 mm) hose to provide fire pro
tection for the stage area. Hose connections shall be 
equipped with an approved adjustable fog nozzle and 
be mounted in a cabinet or on a rack. 
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[F] 905.3.5 Underground buildings. Underground build
ings shall be equipped throughout with a Class I automatic 
wet or manual wet standpipe system. 

[F] 905.3.6 Helistops and heliports. Buildings with a 
rooftop helistop or heliport shall be equipped with a Class 
I or III standpipe system extended to the roof level on 
which the helistop or heliport is located in accordance 
with Section 2007 .5 of the International Fire Code. 

[F] 905.3.7 Marinas and boatyards. Standpipes in mari
nas and boatyards shall comply with Chapter 36 of the 
International Fire Code. 

[F] 905.3.8 Rooftop gardens and landscaped roofs. 
Buildings or structures that have rooftop gardens or land
scaped roofs and that are equipped with a standpipe sys
tem shall have the standpipe system extended to the roof 
level on which the rooftop garden or landscaped roof is 
located. 

[F] 905.4 Location of Class I standpipe hose connections. 
Class I standpipe hose connections shall be provided in all of 
the following locations: 

1. In every required interior exit stairway, a hose connec
tion shall be provided for each story above and below 
grade. Hose connections shall be located at an interme
diate landing between stories, unless otherwise 
approved by the fire code official. 

2. On each side of the wall adjacent to the exit opening of 
a horizantal exit. 

Exception: Where floor areas adjacent to a horizan
tal exit are reachable from an interior exit stairway 
hose connection by a 30-foot (9144 mm) hose 
stream from a nozzle attached to 100 feet (30 480 
mm) of hose, a hose connection shall not be required 
at the horizantal exit. 

3. In every exit passageway, at the entrance from the exit 
passageway to other areas of a building. 

Exception: Where floor areas adjacent to an exit 
passageway are reachable from an interior exit stair
way hose connection by a 30-foot (9144 mm) hose 
stream from a nozzle attached to 100 feet (30 480 
mm) of hose, a hose connection shall not be required 
at the entrance from the exit passageway to other 
areas of the building. 

4. In covered mall buildings, adjacent to each exterior 
public entrance to the mall and adjacent to each 
entrance from an exit passageway or exit corridor to the 
mall. In open mall buildings, adjacent to each public 
entrance to the mall at the perimeter line and adjacent 
to each entrance from an exit passageway or exit corri
dor to the mall. 

5. Where the roof has a slope less than four units vertical 
in 12 units horizontal (33.3-percent slope), a hose con
nection shall be located to serve the roof or at the high
est landing of an interior exit stairway with access to 
the roof provided in accordance with Section 1011.12. 
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6. Where the most remote portion of a nonsprinklered 
floor or story is more than 150 feet (45 720 mm) from a 
hose connection or the most remote portion of a sprin
klered floor or story is more than 200 feet (60 960 mm) 
from a hose connection, the fire code official is autho
rized to require that additional hose connections be pro
vided in approved locations. 

[F] 905.4.1 Protection. Risers and laterals of Class I 
standpipe systems not located within an interior exit stair- I 
way shall be protected by a degree of fire resistance equal 
to that required for vertical enclosures in the building in 
which they are located. 

Exception: In buildings equipped throughout with an 
approved automatic sprinkler system, laterals that are 
not located within an interior exit stairway are not I 
required to be enclosed within fire-resistance-rated 
construction. 

[F] 905.4.2 Interconnection. In buildings where more 
than one standpipe is provided, the standpipes shall be 
interconnected in accordance with NFP A 14. 

[F] 905.5 Location of Class II standpipe hose connections. 
Class II standpipe hose connections shall be accessible and 
located so that all portions of the building are within 30 feet 
(9144 mm) of a nozzle attached to 100 feet (30 480 mm) of 
hose. 

[F] 905.5.1 Groups A-1 and A-2. In Group A-1 and A-2 
occupancies having occupant loads exceeding 1,000 per
sons, hose connections shall be located on each side of any 
stage, on each side of the rear of the auditorium, on each 
side of the balcony and on each tier of dressing rooms. 

[F] 905.5.2 Protection. Fire-resistance-rated protection of 
risers and laterals of Class II standpipe systems is not 
required. 

[F] 905.5.3 Class II system 1-inch hose. A minimum 1-
inch (25 mm) hose shall be allowed to be used for hose 
stations in light-hazard occupancies where investigated 
and listed for this service and where approved by the fire 
code official. 

[F] 905.6 Location of Class ID standpipe hose connec
tions. Class III standpipe systems shall have hose connec
tions located as required for Class I standpipes in Section 
905.4 and shall have Class II hose connections as required in 
Section 905.5. 

[F] 905.6.1 Protection. Risers and laterals of Class III 
standpipe systems shall be protected as required for Class I 
systems in accordance with Section 905.4.1. 

[F] 905.6.2 Interconnection. In buildings where more 
than one Class III standpipe is provided, the standpipes 
shall be interconnected in accordance with NFP A 14. 

[F] 905.7 Cabinets. Cabinets containing fire-fighting equip
ment such as standpipes, fire hoses, fire extinguishers or fire 
department valves shall not be blocked from use or obscured 
from view. 

[F] 905.7.1 Cabinet equipment identification. Cabinets 
shall be identified in an approved manner by a perma-
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nently attached sign with letters not less than 2 inches (51 
mm) high in a color that contrasts with the background 
color, indicating the equipment contained therein. 

Exceptions: 

1. Doors not large enough to accommodate a writ
ten sign shall be marked with a permanently 
attached pictogram of the equipment contained 
therein. 

2. Doors that have either an approved visual identi
fication clear glass panel or a complete glass door 
panel are not required to be marked. 

[F] 905.7.2 Locking cabinet doors. Cabinets shall be 
unlocked. 

Exceptions: 

1. Visual identification panels of glass or other 
approved transparent frangible material that is 
easily broken and allows access. 

2. Approved locking arrangements. 

3. Group I-3. 

[F] 905.8 Dry standpipes. Dry standpipes shall not be 
installed. 

Exception: Where subject to freezing and in accordance 
withNFPA 14. 

[F] 905.9 Valve supervision. Valves controlling water sup
plies shall be supervised in the open position so that a change 
in the normal position of the valve will generate a supervisory 
signal at the supervising station required by Section 903.4. 
Where a fire alarm system is provided, a signal shall be trans
mitted to the control unit. 

Exceptions: 

1. Valves to underground key or hub valves in road
way boxes provided by the municipality or public 
utility do not require supervision. 

2. Valves locked in the normal position and inspected 
as provided in this code in buildings not equipped 
with a fire alarm system. 

[F] 905.10 During construction. Standpipe systems required 
during construction and demolition operations shall be pro
vided in accordance with Section 3311. 

SECTION 906 
PORTABLE FIRE EXTINGUISHERS 

[F] 906.1 Where required. Portable fire extinguishers shall 
I be installed in all of the following locations: 

1. In Group A, B, E, F, H, I, M, R-1, R-2, R-4 and S occu-
pancies. 

Exception: In Group R-2 occupancies, portable fire 
extinguishers shall be required only in locations 
specified in Items 2 through 6 where each dwelling 
unit is provided with a portable fire extinguisher 
having a mininrnm rating of 1-A:lO-B:C. 
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2. Within 30 feet (9144 mm) of commercial cooking 
equipment. 

3. In areas where flammable or combustible liquids are 
stored, used or dispensed. 

4. On each floor of structures under construction, except 
Group R-3 occupancies, in accordance with Section 
3315.1 of the International Fire Code. 

5. Where required by the International Fire Code sections 
indicated in Table 906.1. 

6. Special-hazard areas, including but not limited to labo
ratories, computer rooms and generator rooms, where 
required by the fire code official. 

[F] 906.2 General requirements. Portable fire extinguishers 
shall be selected and installed in accordance with this section 
andNFPA 10. 

Exceptions: 

1. The distance of travel to reach an extinguisher shall I 
not apply to the spectator seating portions of Group 
A-5 occupancies. 

2. In Group I-3, portable fire extinguishers shall be 
permitted to be located at staff locations. 

[F] 906.3 Size and distribution. The size and distribution of 
portable fire extinguishers shall be in accordance with Sec
tions 906.3.l through 906.3.4. 

[F] 906.3.1 Class A fire hazards. The minimum sizes and 
distribution of portable fire extinguishers for occupancies 
that involve primarily Class A fire hazards shall comply 
with Table 906.3(1). 

[F] 906.3.2 Class B fire hazards. Portable fire extinguish
ers for occupancies involving flammable or combustible 
liquids with depths less than or equal to 0.25-inch (6.4 
mm) shall be selected and placed in accordance with Table 
906.3(2). 

Portable fire extinguishers for occupancies involving 
flammable or combustible liquids with a depth of greater 
than 0.25-inch (6.4 mm) shall be selected and placed in 
accordance with NFP A 10. 

[F] 906.3.3 Class C fire hazards. Portable fire extin
guishers for Class C fire hazards shall be selected and 
placed on the basis of the anticipated Class A or B hazard. 

[F] 906.3.4 Class D fire hazards. Portable fire extin
guishers for occupancies involving ·combustible metals 
shall be selected and placed in accordance with NFPA 10. 

[F] 906.4 Cooking grease fires. Fire extinguishers provided 
for the protection of cooking grease fires shall be of an 
approved type compatible with the automatic fire-extinguish
ing system agent and in accordance with Section 904.12.5 of 
the International Fire Code. 

[F] 906.5 Conspicuous location. Portable fire extinguishers 
shall be located in conspicuous locations where they will be 
readily accessible and immediately available for use. These 
locations shall be along normal paths of travel, unless the fire 
code official determines that the hazard posed indicates the 
need for placement away from normal paths of travel. 
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[F] TABLE 906.1 
ADDITIONAL REQUIRED PORTABLE FIRE EXTINGUISHERS IN 

THE INTERNATIONAL FIRE CODE 

IFCSECTION SUBJECT 

303.5 Asphalt kettles 

307.5 Open burning 

308.1.3 Open flames-torches 

309.4 Powered industrial trucks 

2005.2 Aircraft towing vehicles 

2005.3 Aircraft welding apparatus 

2005.4 Aircraft fuel-servicing tank vehicles 

2005.5 Aircraft hydrant fuel-servicing vehicles 

2005.6 Aircraft fuel-dispensing stations 

2007.7 Heliports and helistops 

2108.4 Dry cleaning plants 

2305.5 Motor fuel-dispensing facilities 

2310.6.4 Marine motor fuel-dispensing facilities 

2311.6 Repair garages 

2404.4.1 Spray-finishing operations 

2405.4.2 Dip-tank operations 

2406.4.2 Powder-coating areas 

2804.3 Lumberyards/woodworking facilities 

2808.8 Recycling facilities 

2809.5 Exterior lumber storage 

2903.5 Organic-coating areas 

3006.3 Industrial ovens 

3104.12 Tents and membrane structures 

3206.10 High-piled storage 

3315.1 Buildings under construction or demolition 

3317.3 Roofing operations 

3408.2 Tire rebuilding/storage 

3504.2.6 Welding and other hot work 

3604.4 Marinas 

3703.6 Combustible fibers 

5703.2.1 Flarumable and combustible liquids, general 

5704.3.3.l Indoor storage of flammable and combustible liquids 

5704.3.7.5.2 
Liquid storage rooms for flammable and combustible 

liquids 

5705.4.9 Solvent distillation units 

5706.2.7 
Farms and construction sites-flarumable and 

combustible liquids storage 

5706.4.10.1 
Bulle plants and terminals for flammable and 

combustible liquids 

5706.5.4.5 
Commercial, industrial, governmental or 

manufacturing establishments-fuel dispensing 

5706.6.4 Tank vehicles for flarumable and combustible liquids 

5906.5.7 Flarumable solids 

6108.2 LP-gas 
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[F]TABLE 906.3(1) 
FIRE EXTINGUISHERS FOR CLASS A FIRE HAZARDS 

LIGHT ORDINARY EXTRA 
(Low) (Moderate) (High) 

HAZARD HAZARD HAZARD 
OCCUPANCY OCCUPANCY OCCUPANCY 

Minimum rated sin-
2-A° 2-A 4-A" 

gle extinguisher 

Maximum floor area 3,000 1,500 1,000 
per unit of A square feet square feet square feet 

Maximum floor area 11,250 11,250 11,250 
for extinguisherb square feet square feet square feet 

Maximum distance of 
75 feet 75 feet 75 feet 

travel to extinguisher 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929m2
, 1 gallon= 3.785 L. 

a. Two 21
/ 2-gallon water-type extinguishers shall be deemed the equivalent 

of one 4-A rated extinguisher. 
b. Annex E.3.3 ofNFPA 10 provides more details concerning application of 

the maximum floor area criteria. 
c. Two water-type extinguishers each with a 1-A rating shall be deemed the 

equivalent of one 2-A rated extinguisher for Light (Low) Hazard 
Occupancies. 

[F] TABLE 906.3(2) 
FIRE EXTINGUISHERS FOR FLAMMABLE OR 

COMBUSTIBLE LIQUIDS WITH DEPTHS 
LESS THAN OR EQUAL TO 0.25 INCH 

MAXIMUM 

TYPE OF HAZARD 
BASIC MINIMUM DISTANCE OF TRAVEL 

EXTINGUISHER RATING TO EXTINGUISHERS 
(feet) 

Light 5-B 30 
(Low) 10-B 50 

Ordinary 10-~ 30 
(Moderate) 20-B 50 

Extra (High) 40-B 30 
80-B 50 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

Note: For requirements on water-soluble flammable liquids and alternative 
sizing criteria, see Section 5.5 of NFP A 10. 

[F] 906.6 Unobstructed and unobscured. Portable fire 
extinguishers shall not be obstructed or obscured from view. 
In rooms or areas in which visual obstruction cannot be com
pletely avoided, means shall be provided to indicate the loca
tions of extinguishers. 

[F] 906. 7 Hangers and brackets. Hand-held portable fire 
extinguishers, not housed in cabinets, shall be installed on the 
hangers or brackets supplied. Hangers or brackets shall be 
securely anchored to the mounting surface in accordance with 
the manufacturer's installation instructions. 

[F] 906.8 Cabinets. Cabinets used to house portable fire 
extinguishers shall not be locked. 

Exceptions: 

1. Where portable fire extinguishers subject to mali
cious use or damage are provided with a means of 
ready access. 

2. In Group I-3 occupancies and in mental health areas 
in Group I-2 occupancies, access to portable fire 
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extinguishers shall be permitted to be locked or to be 
located in staff locations provided the staff has keys. 

[F] 906.9 Extinguisher installation. The installation of por
table fire extinguishers shall be in accordance with Sections 
906.9.1through906.9.3. 

[F] 906.9.l Extinguishers weighing 40 pounds or less. 
Portable fire extinguishers having a gross weight not 
exceeding 40 pounds (18 kg) shall be installed so that their 
tops are not more than 5 feet (1524 mm) above the floor. 

[F] 906.9.2 Extinguishers weighing more than 40 
pounds. Hand-held portable fire extinguishers having a 
gross weight exceeding 40 pounds (18 kg) shall be 
installed so that their tops are not more than 3.5 feet (1067 
mm) above the floor. 

[F] 906.9.3 Floor clearance. The clearance between the 
floor and the bottom of installed hand-held portable fire 
extinguishers shall be not less than 4 inches (102 mm). 

[F] 906.10 Wheeled units. Wheeled fire extinguishers shall 
be conspicuously located in a designated location. 

SECTION 907 
FIRE ALARM AND DETECTION SYSTEMS 

[F] 907.1 General. This section covers the application, 
installation, performance and maintenance of fire alarm sys
tems and their components. 

[F] 907.1.1 Construction documents. Construction docu
ments for fire alarm systems shall be of sufficient clarity to 
indicate the location, nature and extent of the work pro
posed and show in detail that it will conform to the provi
sions of this code, the International Fire Code and 
relevant laws, ordinances, rules and regulations, as deter
mined by the fire code official. 

[F] 907.1.2 Fire alarm shop drawings. Shop drawings 
for fire alarm systems shall be submitted for review and 
approval prior to system installation, and shall include, but 
not be limited to, all of the following where applicable to 
the system being installed: 

1. A floor plan that indicates the use of all rooms. 

2. Locations of alarm-initiating devices. 

3. Locations of alarm notification appliances, includ-
ing candela ratings for visible alarm notification 
appliances. 

4. Design minimum audibility level for occupant 
notification. 

5. Location of fire alarm control unit, transponders 
and notification power supplies. 

6. Annunciators. 

7. Power connection. 

8. Battery calculations. 

9. Conductor type and sizes. 

10. Voltage drop calculations. 
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11. Manufacturers' data sheets indicating model num
bers and listing information for equipment, 
devices and materials. 

12. Details of ceiling height and construction. 

13. The interface of fire safety control functions. 

14. Classification of the supervising station. 

[F] 907.1.3 Equipment. Systems and components shall be 
listed and approved for the purpose for which they are 
installed. 

[F] 907.2 Where required-new buildings and structures. 
An approved fire alarm system installed in accordance with 
the provisions of this code and NFP A 72 shall be provided in 
new buildings and structures in accordance with Sections 
907.2.1 through 907.2.23 and provide occupant notification 
in accordance with Section 907.5, unless other requirements 
are provided by another section of this code. 

Not fewer than one manual fire alarm box shall be pro
vided in an approved location to initiate a fire alarm signal 
for fire alarm systems employing automatic fire detectors or 
waterflow detection devices. Where other sections of this 
code allow elimination of fire alarm boxes due to sprinklers, a 
single fire alarm box shall be installed. 

Exceptions: 

1. The manual fire alarm box is not required for fire 
alarm systems dedicated to elevator recall control 
and supervisory service. 

2. The manual fire alarm box is not required for Group 
R-2 occupancies unless required by the fire code 
official to provide a means for fire watch personnel 
to initiate an alarm during a sprinkler system impair
ment event. Where provided, the manual fire alarm 
box shall not be located in an area that is accessible 
to the public. 

[F] 907.2.1 Group A. A manual fire alarm system that 
activates the occupant notification system in accordance 
with Section 907.5 shall be installed in Group A occupan
cies where the occupant load due to the assembly occu
pancy is 300 or more. Group A occupancies not separated 
from one another in accordance with Section 707.3.10 
shall be considered as a single occupancy for the purposes 
of applying this section. Portions of Group E occupancies 
occupied for assembly purposes shall be provided with a 
fire alarm system as required for the Group E occupancy. 

Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli
ances will activate throughout the notification zones 
upon sprinkler water flow. 

[F] 907.2.1.1 System initiation in Group A occupan
cies with an occupant load of 1,000 or more. Activa
tion of the fire alarm in Group A occupancies with an 
occupant load of 1,000 or more shall initiate a signal 
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using an emergency voice/alarm communications sys
tem in accordance with Section 907.5.2.2. 

Exception: Where approved, the prerecorded 
announcement is allowed to be manually deacti
vated for a period of time, not to exceed 3 minutes, 
for the sole purpose of allowing a live voice 
announcement from an approved, constantly 
attended location. 

[F] 907.2.1.2 Emergency voice/alarm communica
tion captions. Stadiums, arenas and grandstands 
required to caption audible public announcements shall 
be in accordance with Section 907.5.2.2.4. 

[F] 907 .2.2 Group B. A manual fire alarm system shall be 
installed in Group B occupancies where one of the follow
ing conditions exists: 

1. The combined Group B occupant load of all floors 
is 500 or more. 

2. The Group B occupant load is more than 100 per
sons above or below the lowest level of exit dis
charge. 

3. The.fire area contains an ambulatory care facility. 

Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli
ances will activate throughout the notification zones 
upon sprinkler water flow. 

[F] 907 .2.2.1 Ambulatory care facilities. Fire areas 
containing ambulatory care facilities shall be provided 
with an electronically supervised automatic smoke 
detection system installed within the ambulatory care 
facility and in public use areas outside of tenant spaces, 
including public corridors and elevator lobbies. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Sec
tion 903.3.1.1, provided the occupant notification 
appliances will activate throughout the notification 
zones upon sprinkler waterflow. 

[F] 907.2.3 Group E. A manual fire alarm system that ini
tiates the occupant notification signal utilizing an emer
gency voice/alarm communication system meeting the 
requirements of Section 907.5.2.2 and installed in accor
dance with Section 907.6 shall be installed in Group E 
occupancies. When automatic sprinkler systems or smoke 
detectors are installed, such systems or detectors shall be 
connected to the building fire alarm system. 

224 

Exceptions: 

1. A manual fire alarm system is not required in 
Group E occupancies with an occupant load of 
50 or less. 

2. Emergency voice/alarm communication systems 
meeting the requirements of Section 907.5.2.2 
and installed in accordance with Section 907.6 
shall not be required in Group E occupancies 
with occupant loads of 100 or less, provided that 

activation of the manual fire alarm system initi-1 
ates an approved occupant notification signal in 
accordance with Section 907.5. 

3. Manual fire alarm boxes are not required in 
Group E occupancies where all of the following 
apply: 

3.1. Interior corridors are protected by smoke 
detectors. 

3.2. Auditoriums, cafeterias, gymnasiums and 
similar areas are protected by heat detec
tors or other approved detection devices. 

3.3. Shops and laboratories involving dusts or 
vapors are protected by heat detectors or 
other approved detection devices. 

4. Manual fire alarm boxes shall not be required in 
Group E occupancies where all of the following 
apply: 

4.1. The building is equipped throughout with 
an approved automatic sprinkler system 
installed in accordance with Section 
903.3.1.1. 

4.2. The emergency voice/alarm communica
tion system will activate on sprinkler 
waterflow. 

4.3. Manual activation is provided from a nor-
mally occupied location. 

[F] 907.2.4 Group F. A manual fire alarm system that 
activates the occupant notification system in accordance 
with Section 907.5 shall be installed in Group F occupan
cies where both of the following conditions exist: 

1. The Group F occupancy is two or more stories in 
height. 

2. The Group F occupancy has a combined occupant 
load of 500 or more above or below the lowest level 
of exit discharge. 

Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an. 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli
ances will activate throughout the notification zones 
upon sprinkler water flow. 

[F] 907.2.5 Group H. A manual fire alarm system that 
activates the occupant notification system in accordance 
with Section 907.5 shall be installed in Group H-5 occu
pancies and in occupancies used for the manufacture of 
organic coatings. An automatic smoke detection system 
shall be installed for highly toxic gases, organic peroxides 
and oxidizers in accordance with Chapters 60, 62 and 63, 
respectively, of the International Fire Code. 

[F] 907.2.6 Group I. A manual fire alarni system that acti
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group I occupancies. 
An automatic smoke detection system that activates the 
occupant notification system in accordance with Section 
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907 .5 shall be provided in accordance with Sections 
907.2.6.1, 907.2.6.2 and 907.2.6.3.3. 

Exceptions: 

1. Manual fire alarm boxes in sleeping units of 
Group I-1 and I-2 occupancies shall not be 
required at exits if located at all care providers' 
control stations or other constantly attended staff 
locations, provided such stations are visible and 
continuously accessible and that the distances of 
travel required in Section 907.4.2.1 are not 
exceeded. 

2. Occupant notification systems are not required to 
be activated where private mode signaling 
installed in accordance with NFP A 72 is 
approved by the fire code official and staff evac
uation responsibilities are included in the fire 
safety and evacuation plan required by Section 
404 of the International Fire Code. 

[F] 907.2.6.1 Group I-1. In Group I-1 occupancies, an 
automatic smoke detection system shall be installed in 
corridors, waiting areas open to corridors and habit
able spaces other than sleeping units and kitchens. The 
system shall be activated in accord\Ulce with Section 
907.5. 

Exceptions: 

1. For Group I-1 Condition 1 occupancies, 
smoke detection in habitable spaces is not 
required where the facility is equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1. 

2. Smoke detection is not required for exterior 
balconies. 

[F] 907.2.6.1.1 Smoke alarms. Single- and multi
ple-station smoke alarms shall be installed in accor
dance with Section 907.2.11. 

[F] 907.2.6.2 Group I-2. An automatic smoke detec
tion system shall be installed in corridors in Group I-2 
Condition 1 facilities and spaces permitted to be open 
to the corridors by Section 407 .2. The system shall be 
activated in accordance with Section 907.4. Group I-2 
Condition 2 occupancies shall be equipped with an 
automatic smoke detection system as required in Sec
tion 407. 

Exceptions: 

1. Corridor smoke detection is not required in 
smoke compartments that contain sleeping 
units where such units are provided with 
smoke detectors that comply with UL 268. 
Such detectors shall provide a visual display 
on the corridor side of each sleeping unit and 
shall provide an audible and visual alarm at 
the care providers' station attending each unit. 

2. Corridor smoke detection is not required in 
smoke compartments that contain sleeping 
units where sleeping unit doors are equipped 
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with automatic door-closing devices with inte
gral smoke detectors on the unit sides installed 
in accordance with their listing, provided that 
the integral detectors perform the required 
alerting function. 

[F] 907.2.6.3 Group I-3 occupancies. Group I~3 occu
pancies shall be equipped with a manual fire alarm sys
tem and automatic smoke detection system installed for 
alerting staff. 

[F] 907.2.6.3.l System initiation. Actuation of an 
automatic fire-extinguishing system, automatic 
sprinkler system, a manual fire alarm box or a fire 

· detector shall initiate an approved fire alarm signal 
that automatically notifies staff. 

[F] 907.2.6.3.2 Manual fire alarm boxes. Manual 
fire alarm boxes are not required to be located in 
accordance with Section 907.4.2 where the fire 
alarm boxes are provided at staff-attended locations 
having direct supervision over areas where manual 
fire alarm boxes have been omitted. 

[F] 907.2.6.3.2.l Manual fire alarm boxes in 
detainee areas. Manual fire alarm boxes are 
allowed to be locked in areas occupied by detain
ees, provided that staff members are present 
within the subject area and have keys readily 
available to operate the manualfire alarm boxes. 

[F] 907.2.6.3.3 Automatic smoke detection sys
tem. An automatic smoke detection system shall be 
installed throughout resident housing areas, includ
ing sleeping units and contiguous day rooms, group 
activity spaces and other common spaces normally 
accessible to residents. 

Exceptions: 

1. Other approved smoke detection arrange
ments providing equivalent protection, 
including, but not limited to, placing detec
tors in exhaust ducts from cells or behind 
protective guards listed for the purpose, are 
allowed when necessary to prevent damage 
or tampering. 

2. Sleeping units in Use Conditions 2 and 3 as 
described in Section 308. 

3. Smoke detectors are not required in sleep
ing units with four or fewer occupants in 
smoke compartments that are equipped 
throughout with an automatic sprinkler sys
tem installed in accordance with Section 
903.3.1.1. 

[F] 907.2.7 Group M. A manual fire alarm system that 
activates the occupant notification system in accordance 
with Section 907.5 shall be installed in Group M occupan
cies where one of the following conditions exists: 

1. The combined Group M occupant load of all floors 
is 500 or more persons. 
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2. The Group M occupant load is more than 100 per
sons above or below the lowest level of exit dis
charge. 

Exceptions: 

1. A manual fire alarm system is not required in 
covered or open mall buildings complying with 
Section 402. 

2. Manual fire alarm boxes are not required where 
the building is equipped throughout with an auto
matic sprinkler system installed in accordance 
with Section 903.3.l.l and the occupant notifica
tion appliances will automatically activate 
throughout the notification zones upon sprinkler 
water flow. 

[F] 907.2.7.1 Occupant notification. During times that 
the building is occupied, the initiation of a signal from 
a manual fire alarm box or from a waterflow switch 
shall not be required to activate the alarm notification 
appliances when an alarm signal is activated at a con
stantly attended location from which evacuation 
instructions shall be initiated over an emergency voice/ 
alarm communication system installed in accordance 
with Section 907.5.2.2. 

[F] 907.2.8 Group R-1. Fire alarm systems and smoke 
alarms shall be installed in Group R-1 occupancies as 
required in Sections 907.2.8.1through907.2.8.3. 
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[F] 907 .2.8.l Manual fire alarm system. A manual 
fire alarm system that activates the occupant notifica
tion system in accordance with Section 907.5 shall be 
installed in Group R- 1 occupancies. 

Exceptions: 

1. A manual fire alarm system is not required in 
buildings not more than two stories in height 
where all individual sleeping units and contig
uous attic and crawl spaces to those units are 
separated from each other and public or com
mon areas by not less than 1-hour fire parti
tions and each individual sleeping unit has an 
exit directly to a public way, egress court or 
yard. 

2. Manual fire alarm boxes are not required 
throughout the building where all of the fol
lowing conditions are met: 

2.1. The building is equipped throughout 
with an automatic sprinkler system 
installed in accordance with Section 
903.3.1.1 or 903.3.1.2. 

2.2. The notification appliances will acti
vate upon sprinkler water flow. 

2.3. Not fewer than one manual fire alarm 
box is installed at an approved loca
tion. 

[F] 907.2.8.2 Automatic smoke detection system. An 
automatic smoke detection system that activates the 
occupant notification system in accordance with Sec
tion 907.5 shall be installed throughout all interior cor
ridors serving sleeping units. 

Exception: An automatic smoke detection system is 
not required in buildings that do not have interior 
corridors serving sleeping units and where each 
sleeping unit has a means of egress door opening 
directly to an exit or to an exterior exit access that 
leads directly to an exit. 

[F] 907.2.8.3 Smoke alarms. Single- and multiple-sta
tion smoke alarms shall be installed in accordance with 
Section 907.2.11. 

[F] 907.2.9 Group R-2. Fire alarm systems and smoke 
alarms shall be installed in Group R-2 occupancies as 
required in Sections 907.2.9.1through907.2.9.3. 

[F] 907.2.9.1 Manual fire alarm system. A manual 
fire alarm system that activates the occupant notifica
tion system in accordance with Section 907.5 shall be 
installed in Group R-2 occupancies where any of the 
following conditions apply: 

1. Any dwelling unit or sleeping unit is located three 
or more stories above the lowest level of exit dis
charge. 

2. Any dwelling unit or sleeping unit is located 
more than one story below the highest level of 
exit discharge of exits serving the dwelling unit 
or sleeping unit. 

3. The building contains more than 16 dwelling 
units or sleeping units. 

Exceptions: 

1. A fire alarm system is not required in build
ings not more than two stories in height where 
all dwelling units or sleeping units and contig
uous attic and crawl spaces are separated from 
each other and public or common areas by not 
less than l-hourfire partitions and each dwell
ing unit or sleeping unit has an exit directly to 
a public way, egress court or yard. 

2. Manual fire alarm boxes are not required 
where the building is equipped throughout 
with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1 or 
903.3.1.2 and the occupant notification appli
ances will automatically activate throughout 
the notification zones upon a sprinkler water 
flow. 

3. A fire alarm system is not required in build
ings that do not have interior corridors serving 
dwelling units and are protected by an 
approved automatic sprinkler system installed 
in accordance with Section 903.3.1.1 or 
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903.3.1.2, provided that dwelling units either 
have a means of egress door opening directly 
to an exterior exit access that leads directly to 
the exits or are served by open-ended corri
dors designed in accordance with Section 
1027.6, Exception 3. 

[F] 907.2.9.2 Smoke alarms. Single- and multiple-sta
tion smoke alarms shall be installed in accordance with 
Section 907.2.11. 

[F] 907.2.9.3 Group R-2 college and university 
buildings. An automatic smoke detection system that 
activates the occupant notification system in accor
dance with Section 907.5 shall be installed in Group R-
2 occupancies operated by a college or university for 
student or staff housing in all of the following loca
tions: 

1. Common spaces outside of dwelling units and 
sleeping units. 

2. Laundry rooms, mechanical equipment rooms 
and storage rooms. 

3. All interior corridors serving sleeping units or 
dwelling units. 

Exception: An automatic smoke detection 
system is not required in buildings that do not 
have interior corridors serving sleeping units 
or dwelling units and where each sleeping unit 
or dwelling unit either has a means of egress 
door opening directly to an exterior exit access 
that leads directly to an exit or a means of 
egress door opening directly to an exit. 

Required smoke alarms in dwelling units and sleep
ing units in Group R-2 occupancies operated by a col
lege or university for student or staff housing shall be 
interconnected with the fire alarm system in accordance 
withNFPA 72. 

[F] 907.2.10 Group R-4. Fire alarm systems and smoke 
alarms shall be installed in Group R-4 occupancies as 
required in Sections 907.2.10.1through907.2.10.3. 

[F] 907.2.10.1 Manual fire alarm system. A manual 
fire alarm system that activates the occupant notifica
tion system in accordance with Section 907 .5 shall be 
installed in Group R-4 occupancies. 

Exceptions: 

1. A manual fire alarm system is not required in 
buildings not more than two stories in height 
where all individual sleeping units and contig
uous attic and crawl spaces to those units are 
separated from each other and public or com
mon areas by not less than 1-hour fire parti
tions and each individual sleeping unit has an 
exit directly to a public way, egress court or 
yard. 

2. Manual fire alarm boxes are not required 
throughout the building where all of the fol
lowing conditions are met: 
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2.1. The building is equipped throughout 
with an automatic sprinkler system 
installed in accordance with Section 
903.3.1.1or903.3.1.2. 

2.2. The notification appliances will acti
vate upon sprinkler water flow. 

2.3. Not fewer than one manual fire alarm 
box is installed at an approved loca
tion. 

3. Manual fire alarm boxes in resident or patient 
sleeping areas shall not be required at exits 
where located at all nurses' control stations or 
other constantly attended staff locations, pro
vided such stations are visible and continu
ously accessible and that the distances of I 
travel required in Section 907.4.2.1 are not 
exceeded. 

[F] 907.2.10.2 Automatic smoke detection system. 
An automatic smoke detection system that activates the 
occupant notification system in accordance with Sec
tion 907.5 shall be installed in corridors, waiting areas 
open to corridors and habitable spaces other than 
sleeping units and kitchens. 

Exceptions: 

1. Smoke detection in habitable spaces is not 
required where the facility is equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1. l. 

2. An automatic smoke detection system is not 
required in buildings that do not have interior 
corridors serving sleeping units and where 
each sleeping unit has a means of egress door 
opening directly to an exit or to an exterior exit 
access that leads directly to an exit. 

[F] 907.2.10.3 Smoke alarms. Single- and multiple
station smoke alarms shall be installed in accordance 
with Section 907 .2.11. 

[F] 907.2.11 Single- and multiple-station smoke alarms. 
Listed single- and multiple-station smoke alarms comply
ing with UL 217 shall be installed in accordance with Sec
tions 907.2.11.l through 907.2.11.6 andNFPA 72. 

[F] 907.2.11.1 Group R-1. Single- or multiple-station 
smoke alarms shall be installed in all of the following 
locations in Group R-1: 

1. In sleeping areas. 

2. In every room in the path of the means of egress 
from the sleeping area to the door leading from 
the sleeping unit. 

3. In each story within the sleeping unit, including 
basements. For sleeping units with split levels 
and without an intervening door between the 
adjacent levels, a smoke alarm installed on the 
upper level shall suffice for the adjacent lower 
level provided that the lower level is less than one 
full story below the upper level. 
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[F] 907.2.11.2 Groups R-2, R-3, R-4and1-1. Single
or multiple-station smoke alarms shall be installed and 
maintained in Groups R-2, R-3, R-4 and I-1 regardless 
of occupant load at all of the following locations: 

1. On the ceiling or wall outside of each separate 
sleeping area in the immediate vicinity of bed
rooms. 

2. In each room used for sleeping purposes. 

3. In each story within a dwelling unit, including 
basements but not including crawl spaces and 
uninhabitable attics. In dwellings or dwelling 
units with split levels and without an intervening 
door between the adjacent levels, a smoke alarm 
installed on the upper level shall suffice for the 
adjacent lower level provided that the lower level 
is less than one full story below the upper level. 

[F] 907 .2.11.3 Installation near cooking appliances. 
Smoke alarms shall not be installed in the following 
locations unless this would prevent placement of a 
smoke alarm in a location required by Section 
907.2.11.1or907.2.11.2: 

1. Ionization smoke alarms shall not be installed 
less than 20 feet (6096 mm) horizontally from a 
permanently installed cooking appliance. 

2. Ionization smoke alarms with an alarm-silencing 
switch shall not be installed less than 10 feet 
(3048 mm) horizontally from a permanently 
installed cooking appliance. 

3. Photoelectric smoke alarms shall not be installed 
less than 6 feet (1829 mm) horizontally from a 
permanently installed cooking appliance. 

[F] 907.2.11.4 Installation near bathrooms. Smoke 
alarms shall be installed not less than 3 feet (914 mm) 
horizontally from the door or opening of a bathroom 
that contains a bathtub or shower unless this would pre
vent placement of a smoke alarm required by Section 
907.2.11.1or907.2.11.2. 

[F] 907.2.11.5 Interconnection. Where more than one 
smoke alarm is required to be installed within an indi
vidual dwelling unit or sleeping unit in Group R or I-1 
occupancies, the smoke alarms shall be interconnected 
in such a manner that the activation of one alarm will 
activate all of the alarms in the individual unit. Physi
cal interconnection of smoke alarms shall not be 
required where listed wireless alarms are installed and 
all alarms sound upon activation of one alarm. The 
alarm shall be clearly audible in all bedrooms over 
background noise levels with all intervening doors 
closed. 

[F] 907.2.11.6 Power source. In new construction, 
required smoke alarms shall receive their primary 
power from the building wiring where such wiring is 
served from a commercial source and shall be equipped 
with a battery backup. Smoke alarms with integral 
strobes that are not equipped with battery backup shall 
be connected to an emergency electrical system in 
accordance with Section 2702. Smoke alarms shall emit 

a signal when the batteries are low. Wiring shall be per
manent and without a disconnecting switch other than 
as required for overcurrent protection. 

Exception: Smoke alarms are not required to be 
equipped with battery backup where they are con
nected to an emergency electrical system that com
plies with Section 2702. 

[F] 907.2.11.7 Smoke detection system. Smoke detec
tors listed in accordance with UL 268 and provided as 
part of the building fire alarm system shall be an 
acceptable alternative to single- and multiple-station 
smoke alarms and shall comply with the following: 

1. The fire alarm system shall comply with all appli
cable requirements in Section 907. 

2. Activation of a smoke detector in a dwelling unit 
or sleeping unit shall initiate alarm notification in 
the dwelling unit or sleeping unit in accordance 
with Section 907.5.2. 

3. Activation of a smoke detectodn a dwelling unit 
or sleeping unit shall not activate alarm notifica
tion appliances outside of the dwelling unit or 
sleeping unit, provided that a supervisory signal 
is generated and monitored in accordance with 
Section 907 .6.6. 

[F] 907.2.12 Special amusement buildings. An auto
matic smoke detection system shall be provided in special 
amusement buildings in accordance with Sections 
907.2.12.1through907.2.12.3. 

[F] 907.2.12.1 Alarm. Activation of any single smoke 
detector, the automatic sprinkler system or any other 
automatic fire detection device shall immediately acti
vate an audible and visible alarm at the building at a 
constantly attended location from which emergency 
action can be initiated, including the capability of man
ual initiation of requirements in Section 907.2.12.2. 

[F] 907.2.12.2 System response. The activation of two 
or more smoke detectors, a single smoke detector 
equipped with an alarm verification feature, the auto
matic sprinkler system or other approved fire detection 
device shall automatically do all of the following: 

1. Cause illumination of the means of egress with 
light of not less than 1 footcandle (11 lux) at the 
walking surface level. 

2. Stop any conflicting or confusing sounds and 
visual distractions. 

3. Activate an approved directional exit marking 
that will become apparent in an emergency. 

4. Activate a prerecorded message, audible through
out the special amusement building, instructing 
patrons to proceed to the nearest exit. Alarm sig
nals used in conjunction with the prerecorded 
message shall produce a sound that is distinctive 
from other sounds used during normal operation. 

[F] 907.2.12.3 Emergency voice/alarm communica
tion system. An emergency voice/alarm communica
tion system, which is also allowed to serve as a public 
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address system, shall be installed in accordance with 
Section 907.5.2.2 and be audible throughout the entire 
special amusement building. 

[F] 907.2.13 High-rise buildings. High-rise buildings 
shall be provided with an automatic smoke detection sys
tem in accordance with Section 907.2.13.1, a fire depart
ment communication system in accordance with Section 
907.2.13.2 and an emergency voice/alarm communication 
system in accordance with Section 907.5.2.2. 

Exceptions: 

1. Airport traffic control towers in accordance with 
Sections 412 and 907.2.22. 

2. Open parking garages in accordance with Sec
tion 406.5. 

3. Buildings with an occupancy in Group A-5 in 
accordance with Section 303.1. 

4. Low-hazard special occupancies in accordance 
with Section 503.1.1. 

5. Buildings with an occupancy in Group H-1, H-2 
or H-3 in accordance with Section 415. 

6. In Group I-1 and 1-2 occupancies, the alarm shall 
sound at a constantly attended location and occu
pant notification shall be broadcast by the emer
gency voice/alarm communication system. 

[F] 907.2.13.1 Automatic smoke detection. Auto
matic smoke detection in high-rise buildings shall be in 
accordance with Sections 907.2.13.1.l and 
907 .2.13 .1.2. 

[F] 907.2.13.1.1 Area smoke detection. Area 
smoke detectors shall be provided in accordance 
with this section. Smoke detectors shall be con
nected to an automatic fire alarm system. The acti
vation of any detector required by this section shall 
activate the emergency voice/alarm communication 
system in accordance with Section 907.5.2.2. In 
addition to smoke detectors required by Sections 
907.2.1 through 907.2.10, smoke detectors shall be 
located as follows: 

1. In each mechanical equipment, electrical, 
transformer, telephone equipment or similar 
room that is not provided with sprinkler pro
tection. 

2. In each elevator machine room, machinery 
space, control room and control space and in 
elevator lobbies. 

[M] 907.2.13.1.2 Duct smoke detection. Duct 
smoke detectors complying with Section 907.3.l 
shall be located as follows: 

1. In the main return air and exhaust air plenum 
of each air-conditioning system having a 
capacity greater than 2,000 cubic feet per min
ute (cfm) (0.94 m3/s). Such detectors shall be 
located in a serviceable area downstream of 
the last duct inlet. 
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2. At each connection to a vertical duct or riser 
serving two or more stories from a return air 
duct or plenum of an air-conditioning system. 
In Group R-1 and R-2 occupancies, a smoke 
detector is allowed to be used in each return 
air riser carrying not more than 5,000 cfm (2.4 
m3/s) and serving not more than 10 air-inlet 
openings. 

[F] 907 .2.13.2 Fire department communication sys
tem. Where a wired communication system is 
approved in lieu of an emergency responder radio cov
erage system in accordance with Section 510 of the 
International Fire Code, the wired fire department 
communication system shall be designed and installed 
in accordance with NFP A 72 and shall operate between 
a fire command center complying with Section 911, 
elevators, elevator lobbies, emergency and standby 
power rooms, fire pump rooms, areas of refuge and 
inside interior exit stairways. The fire department com- I 
munication device shall be provided at each floor level 
within the interior exit stairway. I 

[F] 907.2.14 Atriums connecting more than two stories. 
A fire alarm system shall be installed in occupancies with 
an atrium that connects more than two stories, with smoke 
detection installed in locations required by a rational anal- I 
ysis in Section 909.4 and in accordance with the system 
operation requirements in Section 909 .17. The system 
shall be activated in accordance with Section 907.5. Such 
occupancies in Group A, E or M shall be provided with an 
emergency voice/alarm communication system complying 
with the requirements of Section 907.5.2.2. 

[F] 907.2.15 High-piled combustible storage areas. An 
automatic smoke detection system shall be installed 
throughout high-piled combustible storage areas where 
required by Section 3206.5 of the International Fire Code. 

[F] 907.2.16 Aerosol storage uses. Aerosol storage rooms' 
and general-purpose warehouses containing aerosols shall 
be provided with an approved manual fire alarm system 
where required by the International Fire Code. 

[F] 907.2.17 Lumber, wood structural panel and 
veneer mills. Lumber, wood structural panel and veneer 
mills shall be provided with a manual fire alarm system. 

[F] 907.2.18 Underground buildings with smoke con
trol systems. Where a smoke control system is installed in 
an underground building in accordance with this code, 
automatic smoke detectors shall be provided in accordance 
with Section 907.2.18.1. 

[F] 907.2.18.1 Smoke detectors. Not fewer than one 
smoke detector listed for the intended purpose shall be 
installed in all of the following areas: 

1. Mechanical equipment, electrical, transformer, 
telephone equipment, elevator machine or similar 
rooms. 

2. Elevator lobbies. 

3. The main return and exhaust air plenum of each 
air-conditioning system serving more than one 
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story and located in a serviceable area down
stream of the last duct inlet. 

4. Each connection to a vertical duct or riser serving 
two or more floors from return air ducts or ple
nums of heating, ventilating and air-conditioning 
systems, except that in Group R occupancies, a 
listed smoke detector is allowed to be used in 
each return air riser carrying not more than 5,000 
cfm (2.4 m3/s) and serving not more than 10 air
inlet openings. 

[F] 907.2.18.2 Alarm required. Activation of the 
smoke control system shall activate an audible alarm at 
a constantly attended location. 

[F] 907.2.19 Deep underground buildings. Where the 
lowest level of a structure is more than 60 feet (18 288 
mm) below the finished floor of the lowest level of exit 
discharge, the structure shall be equipped throughout with 
a manual fire alarm system, including an emergency 
voice/alarm communication system installed in accor
dance with Section 907.5.2.2. 

[F] 907.2.20 Covered and open mall buildings. Where 
the total floor area exceeds 50,000 square feet (4645 m2

) 

within either a covered mall building or within the perime
ter line of an open mall building, an emergency voice/ 
alarm communication system shall be provided. Emer
gency voice/alarm communication systems serving a mall, 
required or otherwise, shall be accessible to the fire 
department. The system shall be provided in accordance 
with Section 907.5.2.2. 

[F] 907.2.21 Residential aircraft hangars. Not fewer 
than one single-station smoke alarm shall be installed 
within a residential aircraft hangar as defined in Chapter 2 
and shall be interconnected into the residential smoke 
alarm or other sounding device to provide an alarm that 
will be audible in all sleeping areas of the dwelling. 

[F] 907.2.22 Airport traffic control towers. An auto
matic smoke detection system that activates the occupant 
notification system in accordance with Section 907 .5 shall 
be provided in airport control towers in accordance with 
Sections 907.2.22.1and907.2.22.2. 
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Exception: Audible appliances shall not be installed 
within the control tower cab. 

[F] 907.2.22.1 Airport traffic control towers with 
multiple exits and automatic sprinklers. Airport traf
fic control towers with multiple exits and equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 shall be provided 
with smoke detectors in all of the following locations: 

1. Airport traffic control cab. 

2. Electrical and mechanical equipment rooms. 

3. Airport terminal radar and electronics rooms. 

4. Outside each opening into interior exit stairways. 

5. Along the single means of egress permitted from 
observation levels. 

6. Outside each opening into the single means of 
egress permitted from observation levels. 

[F] 907 .2.22.2 Other airport traffic control towers. 
Airport traffic control towers with a single exit or 
where sprinklers are not installed throughout shall be 
provided with smoke detectors in all of the following 
locations: 

1. Airport traffic control cab. 

2. Electrical and mechanical equipment rooms. 

3. Airport terminal radar and electronics rooms. 

4. Office spaces incidental to the tower operation. 

5. Lounges for employees, including sanitary facili
ties. 

6. Means of egress. 

7. Accessible utility shafts. 

[F] 907.2.23 Battery rooms. An automatic smoke detec
tion system shall be installed in areas containing stationary 
storage battery systems with a liquid capacity of more than 
50 gallons (189 L). 

[F] 907.3 Fire safety functions. Automatic fire detectors uti
lized for the purpose of performing fire safety functions shall 
be connected to the building's fire alarm control unit where a 
fire alarm system is required by Section 907 .2. Detectors 
shall, upon actuation, perform the intended function and acti
vate the alarm notification appliances or activate a visible and 
audible supervisory signal at a constantly attended location. 
In buildings not equipped with a fire alarm system, the auto
matic fire detector shall be powered by normal electrical ser
vice and, upon actuation, perform the intended function. The 
detectors shall be located in accordance with NFP A 72. 

[F] 907.3.l Duct smoke detectors. Smoke detectors 
installed in ducts shall be listed for the air velocity, tem
perature and humidity present in the duct. Duct smoke 
detectors shall be connected to the building's fire alarm 
control unit when a fire alarm system is required by Sec
tion 907.2. Activation of a duct smoke detector shall initi
ate a visible and audible supervisory signal at a constantly 
attended location and shall perform the intended fire 
safety function in accordance with this code and the Inter
national Mechanical Code. In facilities that are required to 
be monitored by a supervising station, duct smoke detec
tors shall report only as a supervisory signal and not as a 
fire alarm. They shall not be used as a substitute for 
required open area detection. 

Exceptions: 

1. The supervisory signal at a constantly attended 
location is not required where duct smoke detec
tors activate the building's alarm notification 
appliances. 

2. In occupancies not required to be equipped with a 
fire alarm system, actuation of a smoke detector 
shall activate a visible and an audible signal in an 
approved location. Smoke detector trouble condi
tions shall activate a visible or audible signal in 
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an approved location and shall be identified as air 
duct detector trouble. 

[F] 907.3.2 Delayed egress locks. Where delayed egress 
locks are installed on means of egress doors in accordance 
with Section 1010.1.9.7, an automatic smoke or heat 
detection system shall be installed as required by that sec
tion. 

[F] 907.3.3 Elevator emergency operation. Automatic 
fire detectors installed for elevator emergency operation 
shall be installed in accordance with the provisions of 
ASME Al 7.1 and NFP A 72. 

[F] 907.3.4 Wiring. The wiring to the auxiliary devices 
and equipment used to accomplish the fire safety functions 
shall be monitored for integrity in accordance with NFP A 
72. 

[F] 907 .4 Initiating devices. Where manual or automatic 
alarm initiation is required as part of a fire alarm system, the 
initiating devices shall be installed in accordance with Sec
tions 907.4.1through907.4.3.1. 

[F] 907.4.1 Protection of fire alarm control unit. In 
areas that are not continuously occupied, a single smoke 
detector shall be provided at the location of each fire alarm 
control unit, notification appliance circuit power extend
ers, and supervising station transmitting equipment. 

Exception: Where ambient conditions prohibit instal
lation of a smoke detector, a heat detector shall be per
mitted. 

[F] 907 .4.2 Manual fire alarm boxes. Where a manual 
fire alarm system is required by another section of this 
code, it shall be activated by fire alarm boxes installed in 
accordance with Sections 907.4.2.1through907.4.2.6. 

[F] 907.4.2.1 Location. Manual fire alarm boxes shall 
be located not more than 5 feet (1524 mm) from the 
entrance to each exit. In buildings not protected by an 
automatic sprinkler system in accordance with Section 
903.3.1.1 or 903.3.1.2, additional manual fire alarm 
boxes shall be located so that the exit access travel dis
tance to the nearest box does not exceed 200 feet (60 
960mm). 

[F] 907.4.2.2 Height. The height of the manual fire 
alarm boxes shall be not less than 42 inches (1067 mm) 
and not more than 48 inches (1372 mm) measured ver
tically, from the floor level to the activating handle or 
lever of the box. 

[F] 907.4.2.3 Color. Manual fire alarm boxes shall be 
red in color. 

[F] 907.4.2.4 Signs. Where fire alarm systems are not 
monitored by a supervising station, an approved perma
nent sign shall be installed adjacent to each manual fire 
alarm box that reads: WHEN ALARM SOUNDS 
CALL FIRE DEPARTMENT. 

Exception: Where the manufacturer has perma
nently provided this information on the manual fire 
alarm box. 
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[F] 907.4.2.5 Protective covers. The fire code official 
is authorized to require the installation of listed manual 
fire alarm box protective covers to prevent malicious 
false alarms or to provide the manual fire alarm box 
with protection from physical damage. The protective 
cover shall be transparent or red in color with a trans
parent face to permit visibility of the manual fire alarm 
box. Each cover shall include proper operating instruc
tions. A protective cover that emits a local alarm signal 
shall not be installed unless approved. Protective cov
ers shall not project more than that permitted by Sec
tion 1003.3.3. 

[F] 907.4.2.6 Unobstructed and unobscured. Manual 
fire alarm boxes shall be accessible, unobstructed, 
unobscured and visible at all times. 

[F] 907 .4.3 Automatic smoke detection. Where an auto
matic smoke detection system is required it shall utilize 
smoke detectors unless ambient conditions prohibit such 
an installation. In spaces where smoke detectors cannot be 
utilized due to ambient conditions, approved automatic 
heat detectors shall be permitted. 

[F] 907.4.3.1 Automatic sprinkler system. For condi
tions other than specific fire safety functions noted in 
Section 907.3, in areas where ambient conditions pro
hibit the installation of smoke detectors, an automatic 
sprinkler system installed in such areas in accordance 
with Section 903.3.1.1 or 903.3.1.2 and that is con
nected to the fire alarm system shall be approved as 
automatic heat detection. 

[F] 907.5 Occupant notification systems. A fire alarm sys
tem shall annunciate at the fire alarm control unit and shall 
initiate occupant notification upon activation, in accordance 
with Sections 907.5.1through907.5.2.3.3. Where a fire alarm 
system is required by another section of this code, it shall be 
activated by: 

1. Automatic fire detectors. 

2. Automatic sprinkler system waterflow devices. 

3. Manual fire alarm boxes. 

4. Automatic fire-extinguishing systems. 

Exception: Where notification systems are allowed else
where in Section 907 to annunciate at a constantly 
attended location. 

[F] 907.5.1 Presignal feature. A presignal feature shall 
not be installed unless approved by the fire code official 
and the fire department. Where a presignal feature is pro
vided, a signal shall be annunciated at a constantly 
attended location approved by the fire department so that 
occupant notification can be activated in the event of fire 
or other emergency. 

[F] 907.5.2 Alarm notification appliances. Alarm notifi
cation appliances shall be provided and shall be listed for 
their purpose. 

[F] 907.5.2.1 Audible alarms. Audible alarm notifica
tion appliances shall be provided and emit a distinctive 
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sound that is not to be used for any purpose other than 
that of a fire alarm. 

Exceptions: 

1. Audible alarm notification appliances are not 
required in critical care areas of Group I-2 
Condition 2 occupancies that are in compli
ance with Section 907 .2.6, Exception 2. 

2. A visible alarm notification appliance installed 
in a nurses' control station or other continu
ously attended staff location in a Group I-2 
Condition 2 suite shall be an acceptable alter
native to the installation of audible alarm noti
fication appliances throughout the suite in 
Group I-2 Condition 2 occupancies that are in 
compliance with Section 907.2.6, Exception 2. 

3. Where provided, audible notification appli
ances located in each occupant evacuation ele
vator lobby in accordance with Section 
3008.9.1 shall be connected to a separate noti
fication zone for manual paging only. 

[F] 907.5.2.1.1 Average sound pressure. The audi
ble alarm notification appliances shall provide a 
sound pressure level of 15 decibels (dBA) above the 
average ambient sound level or 5 dBA above the 
maximum sound level having a duration of not less 
than 60 seconds, whichever is greater, in every 
occupiable space within the building. 

[F] 907.5.2.1.2 Maximum sound pressure. The 
maximum sound pressure level for audible alarm 
notification appliances shall be 110 dBA at the min
imum hearing distance from the audible appliance. 
Where the average ambient noise is greater than 95 
dBA, visible alarm notification appliances shall be 
provided in accordance with NFP A 72 and audible 
alarm notification appliances shall not be required. 

[F] 907.5.2.2 Emergency voice/alarm communica
tion systems. Emergency voice/alfilm communication 
systems required by this code shall be designed and 
installed in accordance with NFP A 72. The operation 
of any automatic fire detector, sprinkler waterflow 
device or manual fire alarm box shall automatically 
sound an alert tone followed by voice instructions giv
ing approved information and directions for a general 
or staged evacuation in accordance with the building's 
fire safety and evacuation plans required by Section 
404 of the International Fire Code. In high-rise build
ings, the system shall operate on at least the alarming 
floor, the floor above and the floor below. Speakers 
shall be provided throughout the building by paging 
zones. At a minimum, paging zones shall be provided 
as follows: 

1. Elevator groups. 

2. Interior exit stairways. 

3. Each floor. 

4. Areas of refuge as defined in Chapter 2. 

Exception: In Group I-1 and I-2 occupancies, the 
alarm shall sound in a constantly attended area and a 
general occupant notification shall be broadcast over 
the overhead page. 

[F] 907.5.2.2.1 Manual override. A manual over
ride for emergency voice communication shall be 
provided on a selective and all-call basis for all pag
ing zones. 

[F] 907.5.2.2.2 Live voice messages. The emer
gency voice/alarm communication system shall 
have the capability to broadcast live voice messages 
by paging zones on a selective and all-call basis. 

[F] 907.5.2.2.3 Alternate uses. The emergency 
voice/alarm communication system shall be allowed 
to be used for other announcements, provided the 
manual fire alarm use takes precedence over any 
other use. 

[F] 907.5.2.2.4 Emergency voice/alarm communi
cation captions. Where stadiums, arenas and grand
stands are required to caption audible public 
announcements in accordance with Section 
1108.2.7.3, the emergency/voice alarm communica
tion system shall be captioned. Prerecorded or live 
emergency captions shall be from an approved loca
tion constantly attended by personnel trained to 
respond to an emergency. 

[F] 907 .5.2.2.5 Emergency power. Emergency 
voice/alarm communications systems shall be pro
vided with emergency power in accordance with I 
Section 2702. The system shall be capable of power
ing the required load for a duration of not less than 
24 hours, as required in NFP A 72. 

[F] 907.5.2.3 Visible alarms. Visible alarm notifica
tion appliances shall be provided in accordance with 
Sections 907.5.2.3.l through 907.5.2.3.3. 

Exceptions: 

1. Visible alarm notification appliances are not 
required in alterations, except where an exist
ing fire alarm system is upgraded or replaced, 
or a new fire alarm system is installed. 

2. Visible alarm notification appliances shall not 
be required in exits as defined in Chapter 2. 

3. Visible alarm notification appliances shall not 
be required in elevator cars. 

4. Visual alarm notification appliances are not I 
required in critical care areas of Group I-2 
Condition 2 occupancies that are in compli
ance with Section 907.2.6, Exception 2. 

[F] 907.5.2.3.1 Public use areas and common use 
areas. Visible alarm notification appliances shall be 
provided in public use areas and common use areas. I 

Exception: Where employee work areas have 
audible alarm coverage, the notification appli-
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ance circuits serving the employee work areas 
shall be initially designed with not less than 20-
percent spare capacity to account for the potential 
of adding visible notification appliances in the 
future to accommodate hearing-impaired 
employee(s). 

[F] 907.5.2.3.2Groups1-1 and R-1. Group I-1 and 
R-1 dwelling units or sleeping units in accordance 
with Table 907.5.2.3.2 shall be provided with a visi
ble alarm notification appliance, activated by both 
the in-room smoke alarm and the building fire alarm 
system. 

NUMBER OF SLEEP 
UNITS 

6to 25 

26 to 50 

51to75 

76to100 

101to150 

151to200 

201to300 

301to400 

401to500 

501to1,000 

1,001 and over 

[F] TABLE 907.5.2.3.2 
VISIBLE ALARMS 

SLEEPING ACCOMMODATIONS WITH VISIBLE 
ALARMS 

2 

4 

7 

9 

12 

14 

17 

20 

22 

5% of total 

50 plus 3 for each 100 over 1,000 

[F] 907.5.2.3.3 Group R-2. In Group R-2 occupan
cies required by Section 907 to have a fire alarm 
system, all dwelling units and sleeping units shall be 
provided with the capability to support visible alarm 
notification appliances in accordance with Chapter 
10 of ICC All7.l. Such capability shall be permit
ted to include the potential for future interconnec
tion of the building fire alarm system with the unit 
smoke alarms, replacement of au.dible appliances 
with combination audible/visible appliances, or 
future extension of the existing wiring from the unit 
smoke alarm locations to required locations for visi
ble appliances. 

I 
[F] 907.6 Installation and monitoring. A fire alarm system 
shall be installed and monitored in accordance with Sections 
907.6.1through907.6.6.2 and NFPA 72. 

[F] 907.6.1 Wiring. Wiring shall comply with the require
ments of NFP A 70 and NFP A 72. Wireless protection sys
tems utilizing radio-frequency transmitting devices shall 
comply with the special requirements for supervision of 
low-power wireless systems in NFPA 72. 

[F] 907.6.2 Power supply. The primary and secondary 
power supply for the fire alarm system shall be provided 
in accordance with NFP A 72. 

Exception: Back-up power for single-station and mul
tiple-station smoke alarms as required in Section 
907.2.11.6. 
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[F] 907.6.3 Initiating device identification. The fire 
alarm system shall identify the specific initiating device 
address, location, device type, floor level where applicable 
and status including indication of normal, alarm, trouble 
and supervisory status, as appropriate. 

Exceptions: 

1. Fire alarm systems in single-story buildings less 
than 22,500 square feet (2090 m2

) in area. 

2. Fire alarm systems that only include manual fire 
alarm boxes, waterflow initiating devices and not 
more than 10 additional alarm-initiating devices. 

3. Special initiating devices that do not support indi
vidual device identification. 

4. Fire alarm systems or devices that are replacing 
existing equipment. 

[F] 907.6.3.1 Annunciation. The initiating device sta
tus shall be annunciated at an approved on-site loca
tion. 

[F] 907.6.4 Zones. Each floor shall be zoned separately 
and a zone shall not exceed 22,500 square feet (2090 m2

). 

The length of any zone shall not exceed 300 feet (91 440 
mm) in any direction. 

Exception: Automatic sprinkler system zones shall not 
exceed the area permitted by NFPA 13. 

[F] 907.6.4.1 Zoning indicator panel. A zoning indi
cator panel and the associated controls shall be pro
vided in an approved location. The visual zone 
indication shall lock in until the system is reset and 
shall not be canceled by the operation of an audible
alarm silencing switch. 

[F] 907.6.4.2 High-rise buildings. In high-rise build
ings, a separate zone by floor shall be provided for each 
of the following types of alarm-initiating devices where 
provided: 

1. Smoke detectors. 

2. Sprinkler waterflow devices. 

3. Manual fire alarm boxes. 

4. Other approved types of automatic fire detection 
devices or suppression systems. 

[F] 907.6.5 Access. Access shall be provided to each fire 
alarm device and notification appliance for periodic 
inspection, maintenance and testing. 

[F] 907 .6.6 Monitoring. Fire alarm systems required by 
this chapter or by the International Fire Code shall be 
monitored by an approved supervising station in accor
dance with NFP A 72. 

Exception: Monitoring by a supervising station is not 
required for: 

1. Single- and multiple-station smoke alarms 
required by Section 907 .2.11. 

2. Smoke detectors in Group I-3 occupancies. 
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3. Automatic sprinkler systems in one- and two-
family dwellings. 

[F] 907.6.6.1 Automatic telephone-dialing devices. 
Automatic telephone-dialing devices used to transmit 
an emergency alarm shall not be connected to any fire 
department telephone number unless approved by the 
fire chief. 

[F] 907.6.6.2 Termination of monitoring service. 
Termination of fire alarm monitoring services shall be 
in accordance with Section 901.9 of the International 
Fire Code. 

[F] 907.7 Acceptance tests and completion. Upon comple
tion of the installation, the fire alarm system and all fire alarm 
components shall be tested in accordance with NFP A 72. 

[F] 907.7.1 Single- and multiple-station alarm devices. 
When the installation of the alarm devices is complete, 
each device and interconnecting wiring for multiple-sta
tion alarm devices shall be tested in accordance with the 
smoke alarm provisions of NFP A 72. 

[F] 907.7.2 Record of completion. A record of comple
tion in accordance with NFP A 72 verifying that the system 
has been installed and tested in accordance with the 
approved plans and specifications shall be provided. 

[F] 907.7.3 Instructions. Operating, testing and mainte
nance instructions and record drawings ("as-builts") and 
equipment specifications shall be provided at an approved 
location. 

[F] 907.8 Inspection, testing and maintenance. The mainte
nance and testing schedules and procedures for fire alarm and 
fire detection systems shall be in accordance with Section 
907.8 of the International Fire Code. 

SECTION 908 
EMERGENCY ALARM SYSTEMS 

[F] 908.l Group H occupancies. Emergency alarms for the 
detection and notification of an emergency condition in 
Group H occupancies shall be provided in accordance with 
Section 415.5. 

[F] 908.2 Group H-5 occupancy. Emergency alarms for 
notification of an emergency condition in an HPM facility 
shall be provided as required in Section 415.11.3.5. A contin
uous gas detection system shall be provided for HPM gases in 
accordance with Section415.ll.7. 

[F] 908.3 Highly toxic and toxic materials. A gas detection 
system shall be provided to detect the presence of highly toxic 
or toxic gas at or below the permissible exposure limit (PEL) 
or ceiling limit of the gas for which detection is provided. The 
system shall be capable of monitoring the discharge from the 
treatment system at or below one-half the immediately dan
gerous to life and health (IDLH) limit. 

Exception: A gas detection system is not required for 
toxic gases when the physiological warning threshold level 
for the gas is at a level below the accepted PEL for the gas. 
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[F] 908.3.1 Alarms. The gas detection system shall initi
ate a local alarm and transmit a signal to a constantly 
attended control station when a short-term hazard condi
tion is detected. The alarm shall be both visible and audi
ble and shall provide warning both inside and outside the 
area where gas is detected. The audible alarm shall be dis
tinct from all other alarms. 

Exception: Signal transmission to a constantly 
attended control station is not required when not more 
than one cylinder of highly toxic or toxic gas is stored. 

[F] 908.3.2 Shutoff of gas supply. The gas detection sys
tem shall automatically close the shutoff valve at the 
source on gas supply piping and tubing related to the sys
tem being monitored for whichever gas is detected. 

Exception: Automatic shutdown is not required for 
reactors utilized for the production of highly toxic or 
toxic compressed gases where such reactors are: 

1. Operated at pressures less than 15 pounds per 
square inch gauge (psig) (103.4 kPa). 

2. Constantly attended. 

3. Provided with readily accessible emergency shut
off valves. 

[F] 908.3.3 Valve closure. The automatic closure of shut
off valves shall be in accordance with the following: 

1. When the gas-detection sampling point initiating the 
gas detection system alarm is within a gas cabinet or 
exhausted enclosure, the shutoff valve in the gas 
cabinet or exhausted enclosure for the specific gas 
detected shall automatically close. 

2. Where the gas-detection sampling point initiating 
the gas detection system alarm is within a gas room 
and compressed gas containers are not in gas cabi
nets or exhausted enclosures, the shutoff valves on 
all gas lines for the specific gas detected shall auto
matically close. 

3. Where the gas-detection sampling point initiating 
the gas detection system alarm is within a piping 
distribution manifold enclosure, the shutoff valve 
for the compressed container of specific gas 
detected supplying the manifold shall automatically 
close. 

Exception: When the gas-detection sampling point ini
tiating the gas detection system alarm is at a use loca
tion or within a gas valve enclosure of a branch line 
downstream of a piping distribution manifold, the shut
off valve in the gas valve enclosure for the branch line 
located in the piping distribution manifold enclosure 
shall automatically close. 

[F] 908.4 Ozone gas-generator rooms. Ozone gas-generator 
rooms shall be equipped with a continuous gas detection sys
tem that will shut off the generator and sound a local alarm 
when concentrations above the PEL occur. 

[F] 908.5 Repair garages. A flammable-gas detection sys
tem shall be provided in repair garages for vehicles fueled by 
nonodorized gases in accordance with Section 406.8.5. 
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[F] 908.6 Refrigerant detector. Machinery rooms shall con
tain a refrigerant detector with an audible and visual alarm. 
The detector, or a sampling tube that draws air to the detector, 
shall be located in an area where refrigerant from a leak will 
concentrate. The alarm shall be actuated at a value not greater 
than the corresponding TL V-TW A values for the refrigerant 
classification shown in the International Mechanical Code 
for the refrigerant classification. Detectors and alarms shall 
be placed in approved locations. The detector shall transmit a 
signal to an approved location. 

[F] 908.7 Carbon dioxide (C02) systems. Emergency alarm 
systems in accordance with Section 5307.5.2 of the Interna
tional Fire Code shall be provided where required for com
pliance with Section 5307.5 of the International Fire Code. 

SECTION 909 
SMOKE CONTROL SYSTEMS 

[F] 909.1 Scope and purpose. This section applies to 
mechanical or passive smoke control systems where they are 
required by other provisions of this code. The purpose of this 
section is to establish minimum requirements for the design, 
installation and acceptance testing of smoke control systems 
that are intended to provide a tenable environment for the 
evacuation or relocation of occupants. These provisions are 
not intended for the preservation of contents, the timely resto
ration of operations or for assistance in fire suppression or 
overhaul activities. Smoke control systems regulated by this 
section serve a different purpose than the smoke- and heat
venting provisions found in Section 910. Mechanical smoke 
control systems shall not be considered exhaust systems 
under Chapter 5 of the International Mechanical Code. 

[F] 909.2 General design requirements. Buildings, struc
tures or parts thereof required by this code to have a smoke 
control system or systems shall have such systems designed 
in accordance with the applicable requirements of Section 
909 and the generally accepted and well-established princi
ples of engineering relevant to the design. The construction 
documents shall include sufficient information and detail to 
adequately describe the elements of the design necessary for 
the proper implementation of the smoke control systems. 
These documents shall be accompanied by sufficient infor
mation and analysis to demonstrate compliance with these 
provisions. 

[F] 909.3 Special inspection and test requirements. In 
addition to the ordinary inspection and test requirements that 
buildings, structures and parts thereof are required to 
undergo, smoke control systems subject to the provisions of 
Section 909 shall undergo special inspections and tests suffi
cient to verify the proper commissioning of the smoke control 
design in its final installed condition. The design submission 
accompanying the construction documents shall clearly detail 
procedures and methods to be used and the items subject to 
such inspections and tests. Such commissioning shall be in 
accordance with generally accepted engineering practice and, 
where possible, based on published standards for the particu
lar testing involved. The special inspections and tests 
required by this section shall be conducted under the same 
terms in Section 1704. 
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[F] 909.4 Analysis. A rational analysis supporting the types 
of smoke control systems to be employed, their methods of 
operation, the systems supporting them and the methods of 
construction to be utilized shall accompany the submitted 
construction documents and shall include, but not be limited 
to, the items indicated in Sections 909.4.1through909.4.7. 

[F] 909.4.1 Stack effect. The system shall be designed 
such that the maximum probable normal or reverse stack 
effect will not adversely interfere with the system's capa
bilities. In determining the maximum probable stack 
effect, altitude, elevation, weather history and interior 
temperatures shall be used. 

[F] 909.4.2 Temperature effect of fire. Buoyancy and 
expansion caused by the design fire in accordance with 
Section 909.9 shall be analyzed. The system shall be 
designed such that these effects do not adversely interfere 
with the system's capabilities. 

[F] 909.4.3 Wind effect. The design shall consider the 
adverse effects of wind. Such consideration shall be con
sistent with the wind-loading provisions of Chapter 16. 

[F] 909.4.4 HV AC systems. The design shall consider the 
effects of the heating, ventilating and air-conditioning 
(HV AC) systems on both smoke and fire transport. The 
analysis shall include all permutations of systems status. 
The design shall consider the effects of the fire on the 
HV AC systems. 

[F] 909.4.5 Climate. The design shall consider the effects 
of low temperatures on systems, property and occupants. 
Air inlets and exhausts shall be located so as to prevent 
snow or ice blockage. 

[F] 909.4.6 Duration of operation. All portions of active 
or engineered smoke control systems shall be capable of I 
continued operation after detection of the fire event for a 
period of not less than either 20 minutes or 1.5 times the 
calculated egress time, whichever is greater. I 
909.4.7 Smoke control system interaction. The design 
shall consider the interaction effects of the operation of 
multiple smoke control systems for all design scenarios. 

[F] 909.5 Smoke barrier construction. Smoke barriers 
required for passive smoke control and a smoke control sys- I 
tern using the pressurization method shall comply with Sec
tion 709, and shall be constructed and sealed to limit leakage 
areas exclusive of protected openings. The maximum allow
able leakage area shall be the aggregate area calculated using 
the following leakage area ratios: 

1. Walls A/Aw= 0.00100 

2. Interior exit stairways and ramps and exit passageways: 
A/Aw= 0.00035 

3. Enclosed exit access stairways and ramps and all other 
shafts: A/Aw= 0.00150 

4. Floors and roofs: A/AF= 0.00050 

where: 

A= Total leakage area, square feet (m2
). 

AF= Unit floor or roof area of barrier, square feet (m2). 

Aw= Unit wall area of barrier, square feet (m2
). 
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The leakage area ratios shown do not include openings due 

I 
to gaps around doors and operable windows. The total leak
age area of the smoke barrier shall be determined in accor
dance with Section 909.5.1 and tested in accordance with 
Section 909.5.2. 

[F] 909.5.1 Total leakage area. Total leakage area of the 
barrier is the product of the smoke barrier gross area mul-

I 

I 

I 

I 

tiplied by the allowable leakage area ratio, plus the area of 
other openings such as gaps around doors and operable 
windows. 

[F] 909.5.2 Testing of leakage area. Compliance with the 
maximum total leakage area shall be determined by 
achieving the minimum air pressure difference across the 
barrier with the system in the smoke control mode for 
mechanical smoke control systems utilizing the pressur
ization method. Compliance with the maximum total leak
age area of passive smoke control systems shall be verified 
through methods such as door fan testing or other meth
ods, as approved by the fire code official. 

[F] 909.5.3 Opening protection. Openings in smoke bar
riers shall be protected by automatic-closing devices actu
ated by the required controls for the mechanical smoke 
control system. Door openings shall be protected by fire 
door assemblies complying with Section 716.5.3. 
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Exceptions: 

1. Passive smoke control systems with automatic
closing devices actuated by spot-type smoke 
detectors listed for releasing service installed in 
accordance with Section 907.3. 

2. Fixed openings between smoke zones that are 
protected utilizing the airflow method. 

3. fu Group 1-1Condition2, Group 1-2 and ambula
tory care facilities, where a pair of opposite
swinging doors are installed across a corridor in 
accordance with Section 909.5.3.l, the doors 
shall not be required to be protected in accor
dance with Section 716. The doors shall be close
fitting within operational tolerances and shall not 
have a center mullion or undercuts in excess of 3 I 4 
inch (19.1 mm), louvers or grilles. The doors 
shall have head and jamb stops and astragals or 
rabbets at meeting edges and, where permitted by 
the door manufacturer's listing, positive-latching 
devices are not required. 

4. fu Group 1-2 and ambulatory care facilities, 
where such doors are special-purpose horizontal 
sliding, accordion or folding door assemblies 
installed in accordance with Section 1010.1.4.3 
and are automatic closing by smoke detection in 
accordance with Section 716.5.9.3. 

5. Group 1-3. 

6. Openings between smoke zones with clear ceil
ing heights of 14 feet (4267 mm) or greater and 
bank-down capacity of greater than 20 minutes as 
determined by the design fire size. 

909.5.3.1 Group 1-1 Condition 2; Group 1-2 and 
ambulatory care facilities. fu Group 1-1 Condition 2, 
Group 1-2 and ambulatory care facilities, where doors 
are installed across a corridor, the doors shall be auto
matic closing by smoke detection in accordance with 
Section 716.5.9.3 and shall have a vision panel with 
fire protection-rated glazing materials in fire protec
tion-rated frames, the area of which shall not exceed 
that tested. 

[F] 909.5.3.2 Ducts and air transfer openings. Ducts 
and air transfer openings are required to be protected 
with a minimum Class 11, 250°F (121°C) smoke 
damper complying with Section 717. 

[F] 909.6 Pressurization method. The primary mechanical 
means of controlling smoke shall be by pressure differences 
across smoke barriers. Maintenance of a tenable environment 
is not required in the smoke control zone of fire origin. 

[F] 909.6.1 Minimum pressure difference. The mini
mum pressure difference across a smoke barrier shall be 
0.05-inch water gage (0.0124 kPa) in fully sprinklered 
buildings. 

fu buildings permitted to be other than fully sprin
klered, the smoke control system shall be designed to 
achieve pressure differences not less than two times the 
maximum calculated pressure difference produced by the 
design fire. 

[F] 909.6.2 Maximum pressure difference. The maxi
mum air pressure difference across a smoke barrier shall 
be determined by required door-opening or closing forces. 
The actual force required to open exit doors when the sys
tem is in the smoke control mode shall be in accordance 
with Section 1010.1.3. Opening and closing forces for 
other doors shall be determined by standard engineering 
methods for the resolution of forces and reactions. The 
calculated force to set a side-hinged, swinging door in 
motion shall be determined by: 

F =Fae+ K(WAAP)/2(W-d) (Equation 9-1) 

where: 

A = Door area, square feet (m2
). 

d = Distance from door handle to latch edge of door, feet 
(m). 

F = Total door opening force, pounds (N). 

Fae= Force required to overcome closing device, pounds 
(N). 

K = Coefficient 5.2 (1.0). 

W = Door width, feet (m). 

M= Design pressure difference, inches of water (Pa). 

[F] 909.6.3 Pressurized stairways and elevator hoist
ways. Where stairways or elevator hoistways are pressur
ized, such pressurization systems shall comply with 
Section 909 as smoke control systems, in addition to the 
requirements of Sections 909 .20 of this code and 909 .21 of 
the International Fire Code. 

[F] 909.7 Airflow design method. Where approved by the 
fire code official, smoke migration through openings fixed in 
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a permanently open position, which are located between 
smoke control zones by the use of the airflow method, shall 
be permitted. The design airflow shall be in accordance with 
this section. Airflow shall be directed to limit smoke migra
tion from the fire zone. The geometry of openings shall be 
considered to prevent flow reversal from turbulent effects. 
Smoke control systems using the airflow method shall be 
designed in accordance with NFP A 92. 

[F] 909.7.1 Prohibited conditions. This method shall not 
be employed where either the quantity of air or the veloc
ity of the airflow will adversely affect other portions of the 
smoke control system, unduly intensify the fire, disrupt 
plume dynamics or interfere with exiting. In no case shall 
airflow toward the fire exceed 200 feet per minute (1.02 
mis). Where the calculated airflow exceeds this limit, the 

· airflow method shall not be used. 

[F] 909.8 Exhaust method. Where approved by the fire code 
official, mechanical smoke control for large enclosed vol
umes, such as in atriums or malls, shall be permitted to utilize 
the exhaust method. Smoke control systems using the exhaust 
method shall be designed in accordance with NFP A 92. 

[F] 909.8.1 Smoke layer. The height of the lowest hori
zontal surface of the smoke layer interface shall be main
tained not less than 6 feet (1829 mm) above a walking 
surface that forms a portion of a required egress system 
within the smoke zone. 

[F] 909.9 Design fire. The design fire shall be based on a 
rational analysis performed by the registered design profes
sional and approved by the fire code official. The design fire 
shall be based on the analysis in accordance with Section 
909 .4 and this section .. 

[F] 909.9.1 Factors considered. The engineering analysis 
shall include the characteristics of the fuel, fuel load, 
effects included by the fire and whether the fire is likely to 
be steady or unsteady. 

[F] 909.9.2 Design fire fuel. Determination of the design 
fire shall include consideration of the type of fuel, fuel. 
spacing and configuration. 

[F] 909.9.3 Heat-release assumptions. The analysis shall 
make use of best available data from approved sources and 
shall not be based on excessively stringent limitations of 
combustible material. 

[F] 909.9.4 Sprinkler effectiveness assumptions. A doc
umented engineering analysis shall be provided for condi
tions that assume fire growth is halted at the time of 
sprinkler activation. 

[F] 909.10 Equipment. Equipment including, but not limited 
to, fans, ducts, automatic dampers and balance dampers, shall 
be suitable for its intended use, suitable for the probable 
exposure temperatures that the rational analysis indicates and 
as approved by the fire code official. 

[F] 909.10.1 Exhaust fans. Components of exhaust fans 
shall be rated and certified by the manufacturer for the 
probable temperature rise to which the components will be 
exposed. This temperature rise shall be computed by: 

T, = (Q)mc) +(Ta) (Equation 9-3) 
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where: 

c = Specific heat of smoke at smoke layer temperature, 
Btu/lb°F (kJ/kg . K). 

m = Exhaust rate, pounds per second (kg/s). 

Qc = Convective heat output of fire, Btu/s (kW). 

Ta = Ambient temperature, °F (K). 

T, = Smoke temperature, °F (K). 

Exception: Reduced T, as calculated based on the 
assurance of adequate dilution air. 

[F] 909.10.2 Ducts. Duct materials and joints shall be 
capable of withstanding the probable temperatures and 
pressures to which they are exposed as determined in 
accordance with Section 909.10.1. Ducts shall be con
structed and supported in accordance with the Interna
tional Mechanical Code. Ducts shall be leak tested to 1.5 
times the maximum design pressure in accordance with 
nationally accepted practices. Measured leakage shall not 
exceed 5 percent of design flow. Results of such testing 
shall be a part of the documentation procedure. Ducts shall 
be supported directly from fire-resistance-rated structural 
elements of the building by substantial, noncombustible 
supports. 

Exception: Flexible connections, for the purpose of 
vibration isolation, complying with the International 
Mechanical Code and that are constructed of approved 
fire-resistance-rated materials. 

[F] 909.10.3 Equipment, inlets and outlets. Equipment 
shall be located so as to not expose uninvolved portions of 
the building to an additional fire hazard. Outside air inlets 
shall be located so as to minimize the potential for intro
ducing smoke or flame into the building. Exhaust outlets 
shallbe so located as to minimize reintroduction of smoke 
into the building and to limit exposure of the building or 
adjacent buildings to an additional fire hazard. 

[F] 909.10.4 Automatic dampers. Automatic dampers, 
regardless of the purpose for which they are installed 
within the smoke control system, shall be listed and con
form to the requirements of approved, recognized stan
dards. 

[F] 909.10.5 Fans. In addition to other requirements, belt
driven fans shall have 1.5 times the number of belts 
required for the design duty, with the minimum number of 
belts being two. Fans shall be selected for stable perfor
mance based on normal temperature and, where applica
ble, elevated temperature. Calculations and manufacturer's 
fan curves shall be part of the documentation procedures. 
Fans shall be supported and restrained by noncombustible 
devices in accordance with the requirements of Chapter 
16. 

Motors driving fans shall not be operated beyond their 
nameplate horsepower (kilowatts), as determined from 
measurement of actual current draw, and shall have a min
imum service factor of 1.15. 

[F] 909.11 Standby power. Smoke control systems shall be I 
provided with standby power in accordance with Section 
2702. 
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909.11.1 Equipment room. The standby power source 
and its transfer switches shall be in a room separate from 
the normal power transformers and switch gears and venti
lated directly to and from the exterior. The room shall be 
enclosed with not less than 1-hour fire barriers con
structed in accordance with Section 707 or horiwntal 
assemblies constructed in accordance with Section 711, or 
both. 

[F] 909.11.2 Power sources and power surges. Elements 
of the smoke control system relying on volatile memories 
or the like shall be supplied with uninterruptable power 
sources of sufficient duration to span 15-rninute primary 
power interruption. Elements of the smoke control system 
susceptible to power surges shall be suitably protected by 
conditioners, suppressors or other approved means. 

[F] 909.12 Detection and control systems. Fire detection 
systems providing control input or output signals to mechani
cal smoke control systems or elements thereof shall comply 
with the requirements of Section 907. Such systems shall be 
equipped with a control unit complying with UL 864 and 
listed as smoke control equipment. 

909.12.1 Verification. Control systems for mechanical 
smoke control systems shall include provisions for verifi
cation. Verification shall include positive confirmation of 
actuation, testing, manual override and the presence of 
power downstream of all disconnects. A preprogrammed 
weekly test sequence shall report abnormal conditions 
audibly, visually and by printed report. The prepro
grammed weekly test shall operate all devices, equipment 
and components used for smoke control. 

Exception: Where verification of individual compo
nents tested through the preprogrammed weekly testing 
sequence will interfere with, and produce unwanted 
effects to, normal building operation, such individual 
components are permitted to be bypassed from the pre
programmed weekly testing, where approved by the 
building official and in accordance with both of the fol
lowing: 

1. Where the operation of components is bypassed 
from the preprogrammed weekly test, presence of 
power downstream of all disconnects shall be 
verified weekly by a listed control unit. 

2. Testing of all components bypassed from the pre
programmed weekly test shall be in accordance 
with Section 909.20.6 of the International Fire 
Code. 

[F] 909.12.2 Wiring. In addition to meeting requirements 
of NFP A 70, all wiring, regardless of voltage, shall be 
fully enclosed within continuous raceways. 

[F] 909.12.3 Activation. Smoke control systems shall be 
activated in accordance with this section. 
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[F] 909.12.3.1 Pressurization, airflow or exhaust 
method. Mechanical smoke control systems using the 
pressurization, airflow or exhaust method shall have 
completely automatic control. 

[F] 909.12.3.2 Passive method. Passive smoke control 
systems actuated by approved spot-type detectors listed 
for releasing service shall be permitted. 

[F] 909.12.4 Automatic control. Where completely auto
matic control is required or used, the automatic-control 
sequences shall be initiated from an appropriately zoned 
automatic sprinkler system complying with Section 
903.3.1.1, manual controls that are readily accessible to 
the fire department and any smoke detectors required by 
engineering analysis. 

[F] 909.13 Control air tubing. Control air tubing shall be of 
sufficient size to meet the required response times. Tubing 
shall be flushed clean and dry prior to final connections and 
shall be adequately supported and protected from damage. 
Tubing passing through concrete or masonry shall be sleeved 
and protected from abrasion and electrolytic action. 

[F] 909.13.1 Materials. Control-air tubing shall be hard
drawn copper, Type L, ACR in accordance with ASTM B 
42, ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 
and ASTM B 280. Fittings shall be wrought copper or 
brass, solder type in accordance with ASME B 16.18 or 
ASME Bl6.22. Changes in direction shall be made with 
appropriate tool bends. Brass compression-type fittings 
shall be used at final connection to devices; other joints 
shall be brazed using a BCuP-5 brazing alloy with solidus 
above 1,100°F (593°C) and liquids below 1,500°F 
(816°C). Brazing flux shall be used on copper-to-brass 
joints only. 

Exception: Nonmetallic tubing used within control 
panels and at the final connection to devices provided 
all of the following conditions are met: 

1. Tubing shall comply with the requirements of 
Section 602.2.1.3 of the International Mechani
cal Code. 

2. Tubing and connected devices shall be com
pletely enclosed within a galvanized or paint
grade steel enclosure having a minimum thick
ness of 0.0296 inch (0.7534 mm) (No. 22 gage). 
Entry to the enclosure shall be by copper tubing 
with a protective grommet of neoprene or Teflon 
or by suitable brass compression to male barbed 
adapter. 

3. Tubing shall be identified by appropriately docu
mented coding. 

4. Tubing shall be neatly tied and supported within 
the enclosure.Tubing bridging cabinets and doors 
or moveable devices shall be of sufficient length 
to avoid tension and excessive stress. Tubing 
shall be protected against abrasion. Tubing serv
ing devices on doors shall be fastened along 
hinges. 

[F] 909.13.2 Isolation from other functions. Control tub
ing serving other than smoke control functions shall be 
isolated by automatic isolation valves or shall be an inde
pendent system. 
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[F] 909.13.3 Testing. Control air tubing shall be tested at 
three times the operating pressurt< for not less than 30 min
utes without any noticeable loss in gauge pressure prior to 
final connection to devices. 

[F] 909.14 Marking and identification. The detection and 
control systems shall be clearly marked at all junctions, 
accesses and terminations. 

[F] 909.15 Control diagrams. Identical control diagrams 
showing all devices in the system and identifying their loca
tion and function shall be maintained current and kept on file 
with the fire code official, the fire department and in the fire 
command center in a format and manner approved by the fire 
chief. 

[F] 909.16 Fire fighter's smoke control panel. A fire 
fighter's smoke control panel for fire department emergency 
response purposes only shall be provided and shall include 
manual control or override of automatic control for mechani
cal smoke control systems. The panel shall be located in a fire 
command center complying with Section 911 in high-rise 
buildings or buildings with smoke-protected assembly seat
ing. In all other buildings, the fire fighter's smoke control 
panel shall be installed in an approved location adjacent to 
th~ fire alarm control panel. The fire fighter's smoke control 
panel shall comply with Sections 909.16.1through909.16.3. 

[F] 909.16.1 Smoke control systems. Fans within the 
building shall be shown on the fire fighter's control panel. 
A clear indication of the direction of airflow and the rela
tionship of components shall be displayed. Status indica
tors shall be provided for all smoke control equipment, 
annunciated by fan and zone, and by pilot-lamp-type indi
cators as follows: 

1. Fans, dampers and other operating equipment in 
their normal status-WHITE. 

2. Fans, dampers and other operating equipment in 
their off or closed status-RED. 

3. Fans, dampers and other operating equipment in 
their on or open status-GREEN. · 

4. Fans, dampers and other operating equipment in a 
fault status-YELLOW/AMBER. 

[F] 909.16.2 Smoke control panel. The fire fighter's con
trol panel shall provide control capability over the com
plete smoke control system equipment within the building 
as follows: 

1. ON-AUTO-OFF control over each individual piece 
of operating smoke control equipment that can also 
be controlled from other sources within the building. 
This includes stairway pressurization fans; smoke 
exhaust fans; supply, return and exhaust fans; eleva
tor shaft fans and other operating equipment used or 
intended for smoke control purposes. 

2. OPEN-AUTO-CLOSE control over individual 
dampers relating to smoke control and that are also 
controlled from other sources within the building. 

3. ON-OFF or OPEN-CLOSE control over smoke con
trol and other critical equipment associated with a 
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fire or smoke emergency and that can only be con
trolled from the fire fighter's control panel. 

Exceptions: 

1. Complex systems, where approved, where the 
controls and indicators are combined to control 
and indicate all elements of a single smoke zone 
as a unit. 

2. Complex systems, where approved, where the 
control is accomplished by computer interface 
using approved, plain English commands. 

[F] 909.16.3 Control action and priorities. The fire
fighter' s control panel actions shall be as follows: 

1. ON-OFF and OPEN-CLOSE control actions shall 
have the highest priority of any control point within 
the building. Once issued from the fire fighter's con
trol panel, automatic or manual control from any 
other control point within the building shall not con
tradict the control action. Where automatic means 
are provided to interrupt normal, nonemergency 
equipment operation or produce a specific result to 
safeguard the building or equipment including, but 
not limited to, duct freezestats, duct smoke detec
tors, high-temperature cutouts, temperature-actuated 
linkage and similar devices, such means shall be 
capable of being overridden by the fire fighter's 
control panel. The last control action as indicated by 
each fire fighter's control panel switch position shall 
prevail. Control actions shall not require the smoke 
control system to assume more than one configura
tion at any one time. 

Exception: Power disconnects required by 
NFPA 70. 

2. Only the AUTO position of each three-position fire
fighter' s control panel switch shall allow automatic 
or manual control action from other control points 
within the building. The AUTO position shall be the 
NORMAL, nonemergency, building control posi
tion. Where a fire fighter's control panel is in the 
AUTO position, the actual status of the device (on, 
off, open, closed) shall continue to be indicated by 
the status indicator described in Section 909.16.1. 
Where directed by an automatic signal to assume an 
emergency condition, the NORMAL position shall 
become the emergency condition for that device or 
group of devices within the zone. Control actions 
shall not require the smoke control system to assume 
more than one configuration at any one time. 

[F] 909.17 System response time. Smoke-control system 
. activation shall be initiated immediately after receipt of an 
appropriate automatic or manual activation command. Smoke 
control systems shall activate individual components (such as 
dampers and fans) in the sequence necessary to prevent phys
ical damage to the fans, dampers, ducts and other equipment. 
For purposes of smoke control, the fire fighter's control panel 
response time shall be the same for automatic or manual 
smoke control action initiated from any other building control 
point. The total response time, including that necessary for 

239 



I 

FIRE PROTECTION SYSTEMS 

detection, shutdown of operating equipment and smoke con
trol system startup, shall allow for full operational mode to be 
achieved before the conditions in the space exceed the design 
smoke condition. The system response time for each compo
nent and their sequential relationships shall be detailed in the 
required rational analysis and verification of their instailed 
condition reported in the required fmal report. 

[F] 909.18 Acceptance testing. Devices, equipment, compo
nents and sequences shall be individually tested. These tests, 
in addition to those required by other provisions of this code, 
shall consist of determination of function, sequence and, 
where applicable, capacity of their installed condition. 

[F] 909.18.1 Detection devices. Smoke or fire detectors 
that are a part of a smoke control system shall be tested in 
accordance with Chapter 9 in their installed condition. 
Where applicable, this testing shall include verification of 
airflow in both minimum and maximum conditions. 

[F] 909.18.2 Ducts. Ducts that are part of a smoke control 
system shall be traversed using generally accepted prac
tices to determine actual air quantities. 

[F] 909.18.3 Dampers. Dampers shall be tested for func
tion in their installed condition. 

[F] 909.18.4 Inlets and outlets. Inlets and outlets shall be 
read using generally accepted practices to determine air 
quantities. 

[F] 909.18.5 Fans. Fans shall be examined for correct 
rotation. Measurements of voltage, amperage, revolutions 
per minute (rpm) and belt tension shall be made. 

[F] 909.18.6 Smoke barriers. Measurements using 
inclined manometers or other approved calibrated measur
ing devices shall be made of the pressure differences 
across smoke barriers. Such measurements shall be con
ducted for each possible smoke control condition. 

[F] 909.18.7 Controls. Each smoke zone equipped with 
an automatic-initiation device shall be put into operation 
by the actuation of one such device. Each additional 
device within the zone shall be verified to cause the same 
sequence without requiring the operation of fan motors in 
order to prevent damage. Control sequences shall be veri
fied throughout the system, including verification of over
ride from the fire-fighter's control panel and simulation of 
standby power conditions. 

[F] 909.18.8 Testing for smoke control. Smoke control 
systems shall be tested by a special inspector in accor
dance with Section 1705.18. 
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[F] 909.18.8.l Scope of testing. Testing shall be con
ducted in accordance with the following: 

1. During erection of ductwork and prior to conceal
ment for the purposes of leakage testing and 
recording of device location. 

2. Prior to occupancy and after sufficient comple
tion for the purposes of pressure-difference test
ing, flow measurements, and detection and 
control verification. 

[F] 909.18.8.2 Qualifications. Approved agencies for I 
smoke control testing shall have expertise in fire pro
tection engineering, mechanical engineering and certi
fication as air balancers. 

[F] 909.18.8.3 Reports. A complete report of testing 
shall be prepared by the approved agency. The report I 
shall include identification of all devices by manufac
turer, nameplate data, design values, measured values 
and identification tag or mark. The report shall be 
reviewed by the responsible registered design profes
sional and, when satisfied that the design intent has 
been achieved, the responsible registered design pro
fessional shall sign, seal and date the report. 

[F] 909.18.8.3.l Report filing. A copy of the final 
report shall be filed with the fire code official and an 
identical copy shall be maintained in an approved 
location at the building. 

[F] 909.18.9 Identification and documentation. Charts, 
drawings and other documents identifying and locating 
each component of the smoke control system, and describ
ing its proper function and maintenance requirements, 
shall be maintained on file at the building as an attachment 
to the report required by Section 909.18.8.3. Devices shall 
have an approved identifying tag or mark on them consis
tent with the other required documentation and shall be 
dated indicating the last time they were successfully tested 
and by whom. 

[F] 909.19 System acceptance. Buildings, or portions 
thereof, required by this code to comply with this section 
shall not be issued a certificate of occupancy until such time 
that the fire code official determines that the provisions of 
this section have been fully complied with and that the fire 
department has received satisfactory instruction on the opera
tion, both automatic and manual, of the system and a written 
maintenance program complying with the requirements of 
Section 909.20.1 of the International Fire Code has been 
submitted and approved by the fire code official. 

Exception: In buildings of phased construction, a tempo
rary certificate of occupancy, as approved by the fire code 
official, shall be allowed provided that those portions of 
the building to be occupied meet the requirements of this 
section and that the remainder does not pose a significant 
hazard to the safety of the proposed occupants or adjacent 
buildings. 

909.20 Smokeproof enclosures. Where required by Section 
1023.11, a smokeproof enclosure shall be constructed in 
accordance with this section. A smokeproof enclosure shall 
consist of an interior exit stairway or ramp that is enclosed in I 
accordance with the applicable provisions of Section 1023 
and an open exterior balcony or ventilated vestibule meeting 
the requirements of this section. Where access to the roof is 
required by the International Fire Code, such access shall be 
from the smokeproof enclosure where a smokeproof enclo
sure is required. 

909.20.l Access. Access to the stairway or ramp shall be I 
by way of a vestibule or an open exterior balcony. The 
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minimum dimension of the vestibule shall be not less than 
the required width of the corridor leading to the vestibule 
but shall not have a width of less than 44 inches (1118 
mm) and shall not have a length of less than 72 inches 
(1829 mm) in the direction of egress travel. 

909.20.2 Construction. The smokeproof enclosure shall 
be separated from the remainder of the building by not less 
than 2-hour fire barriers constructed in accordance with 
Section 707 or horizantal assemblies constructed in accor
dance with Section 711, or both. Openings are not permit
ted other than the required means of egress doors. The 
vestibule shall be separated from the stairway or ramp by 
not less than 2-hour fire barriers constructed in accor
dance with Section 707 or horizantal assemblies con
structed in accordance with Section 711, or both. The open 
exterior balcony shall be constructed in accordance with 
the fire-resistance rating requirements for floor assem
blies. 

909.20.2.1 Door closers. Doors in a smokeproof enclo
sure shall be self- or automatic closing by actuation of a 
smoke detector in accordance with Section 716.5.9.3 
and shall be installed at the floor-side entrance to the 
smokeproof enclosure. The actuation of the smoke 
detector on any door shall activate the closing devices 
on all doors in the smokeproof enclosure at all levels. 
Smoke detectors shall be installed in accordance with 
Section 907.3. 

909.20.3 Natural ventilation alternative. The provisions 
of Sections 909.20.3.l through 909.20.3.3 shall apply to 
ventilation of smokeproof enclosures by natural means. 

909.20.3.1 Balcony doors. Where access to the stair
way or ramp is by way of an open exterior balcony, the 
door assembly into the enclosure shall be a fire door 
assembly in accordance with Section 716.5. 

909.20.3.2 Vestibule doors. Where access to the stair
way or ramp is by way of a vestibule, the door assem
bly into the vestibule shall be a fire door assembly 
complying with Section 716.5. The door assembly from 
the vestibule to the stairway shall have not less than a 
20-minute fire protection rating complying with Sec
tion 716.5. 

909.20.3.3 Vestibule ventilation. Each vestibule shall 
have a minimum net area of 16 square feet (1.5 m2

) of 
opening in a wall facing an outer court, yard or public 
way that is not less than 20 feet (6096 mm) in width. 

909.20.4 Mechanical ventilation alternative. The provi
sions of Sections 909.20.4.1 through 909.20.4.4 shall 
apply to ventilation of smokeproof enclosures by mechan
ical means. 

909.20.4.1 Vestibule doors. The door assembly from 
the building into the vestibule shall be a fire door 
assembly complying with Section 716.5.3. The door 
assembly from the vestibule to the stairway or ramp 
shall not have less than a 20-minutefire protection rat
ing and shall meet the requirements for a smoke door 
assembly in accordance with Section 716.5.3. The door 
shall be installed in accordance with NFP A 105. 
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909.20.4.2 Vestibule ventilation. The vestibule shall 
be supplied with not less than one air change per min
ute and the exhaust shall be not less than 150 percent of 
supply. Supply air shall enter and exhaust air shall dis
charge from the vestibule through separate, tightly con
structed ducts used only for that purpose. Supply air 
shall enter the vestibule within 6 inches (152 mm) of 
the floor level. The top of the exhaust register shall be 
located at the top of the smoke trap but not more than 6 
inches (152 mm) down from the top of the trap, and 
shall be entirely within the smoke trap area. Doors in 
the open position shall not obstruct duct openings. Duct 
openings with controlling dampers are permitted where 
necessary to meet the design requirements, but dampers 
are not otherwise required. 

909.20.4.2.1 Engineered ventilation system. 
Where a specially engineered system is used, the 
system shall exhaust a quantity of air equal to not 
less than 90 air changes per hour from any vestibule 
in the emergency operation mode and shall be sized 
to handle three vestibules simultaneously. Smoke 
detectors shall be located at the floor-side entrance 
to each vestibule and shall activate the system for 
the affected vestibule. Smoke detectors shall be 
installed in accordance with Section 907.3. 

909.20.4.3 Smoke trap. The vestibule ceiling shall be 
not less than 20 inches (508 mm) higher than the door 
opening into the vestibule to serve as a smoke and heat 
trap and to provide an upward-moving air column. The 
height shall not be decreased unless approved and justi
fied by design and test. 

909.20.4.4 Stairway· or ramp shaft air movement I 
system. The stairway or ramp shaft shall be provided 
with a dampered relief opening and supplied with suffi
cient air to maintain a minimum positive pressure of 
0.10 inch of water (25 Pa) in the shaft relative to the 
vestibule with all doors closed. 

909.20.5 Stairway and ramp pressurization alternative. I 
Where the building is equipped throughout with an auto
matic sprinkler system in accordance with Section 
903.3.1.1, the vestibule is not required, provided each inte- I 
rior exit stairway or ramp is pressurized to not less than 
0.10 inch of water (25 Pa) and not more than 0.35 inches 
of water (87 Pa) in the shaft relative to the building mea
sured with all interior exit stairway and ramp doors closed I 
under maximum anticipated conditions of stack effect and 
wind effect. 

909.20.6 Ventilating equipment. The activation of venti
lating equipment required by the alternatives in Sections 
909.20.4 and 909.20.5 shall be by smoke detectors 
installed at each floor level at an approved location at the 
entrance to the smokeproof enclosure. When the closing 
device for the stairway and ramp shaft and vestibule doors I 
is activated by smoke detection or power failure, the 
mechanical equipment shall activate and operate at the 
required performance levels. Smoke detectors shall be 
installed in accordance with Section 907.3. 
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909.20.6.1 Ventilation systems. Smokeproof enclo
sure ventilation systems shall be independent of other 
building ventilation systems. The equipment, control 
wiring, power wiring and ductwork shall comply with 
one of the following: 

1. Equipment, control wiring, power wiring and 
ductwork shall be located exterior to the building 
and directly connected to the smokeproof enclo
sure or connected to the smokeproof enclosure by 
ductwork enclosed by not less than 2-hour fire 
barriers constructed in accordance with Section 
707 or horizantal assemblies constructed in 
accordance with Section 711, or both. 

2. Equipment, control wiring, power wiring and 
ductwork shall be located within the smokeproof 
enclosure with intake or exhaust directly from 
and to the outside or through ductwork enclosed 
by not less than 2-hour fire barriers constructed 
in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Sec
tion 711, or both. 

3. Equipment, control wiring, power wiring and 
ductwork shall be located within the building if 
separated from the remainder of the building, 
including other mechanical equipment, by not 
less than 2-hour fire barriers constructed in 
accordance with Section 707 or horiwntal 
assemblies constructed in accordance with Sec
tion 711, or both. 

Exceptions: 

1. Control wiring and power wiring utilizing a 2-
hour rated cable or cable system. 

2. Where encased with not less than 2 inches (51 
mm) of concrete. 

3. Control wiring and power wiring protected by 
a listed electrical circuit protective system 
with a fire-resistance rating of not less than 2 
hours. 

909.20.6.2 Standby power. Mechanical vestibule and 
stairway and ramp shaft ventilation systems and auto
matic fire detection systems shall be provided with 
standby power in accordance with Section 2702. 

909.20.6.3 Acceptance and testing. Before the 
mechanical equipment is approved, the system shall be 
tested in the presence of the building official to confirm 
that the system is operating in compliance with these 
requirements. 

909.21 Elevator hoistway pressurization alternative. 
Where elevator hoistway pressurization is provided in lieu of 
required enclosed elevator lobbies, the pressurization system 
shall comply with Sections 909.21.l through 909.21.11. 

909.21.1 Pressurization requirements. Elevator hoist
ways shall be pressurized to maintain a minimum positive 
pressure of 0.10 inch of water (25 Pa) and a maximum 
positive pressure of 0.25 inch of water (67 Pa) with respect 
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to adjacent occupied space on all floors. This pressure 
shall be measured at the midpoint of each hoistway door, 
with all elevator cars at the floor of recall and all hoistway 
doors on the floor of recall open and all other hoistway 
doors closed. The pressure differentials shall be measured I 
between the hoistway and the adjacent elevator landing. 
The opening and closing of hoistway doors at each level 
must be demonstrated during this test. The supply air 
intake shall be from an outside, uncontaminated source 
located a minimum distance of 20 feet (6096 mm) from 
any air exhaust system or outlet. 

Exceptions: 

1. On floors containing only Group R occupancies, 
the pressure differential is permitted to be mea
sured between the hoistway and a dwelling unit 
or sleeping unit. 

2. Where an elevator opens into a lobby enclosed in 
accordance with Section 3007.6 or 3008.6, the 
pressure differential is permitted to be measured 
between the hoistway and the space immediately 
outside the door(s) from the floor to the enclosed 
lobby. 

3. The pressure differential is permitted to be mea
sured relative to the outdoor atmosphere on floors 
other than the following: 

3.1. The fire floor. 

3.2. The two floors immediately below the fire 
floor. 

3.3. The floor immediately above the fire 
floor. 

4. The minimum positive pressure of 0.10 inch of 
water (25 Pa) and a maximum positive pressure 
of 0.25 inch of water (67 Pa) with respect to 
occupied floors are not required at the floor of 
recall with the doors open. 

909.21.1.1 Use of ventilation systems. Ventilation sys
tems, other than hoistway supply air systems, are per
mitted to be used to exhaust air from adjacent spaces on 
the fire floor, two floors immediately below and one 
floor immediately above the fire floor to the building's 
exterior where necessary to maintain positive pressure 
relationships as required in Section 909.21.1 during 
operation of the elevator shaft pressurization system. 

909.21.2 Rational analysis. A rational analysis comply
ing with Section 909 .4 shall be submitted with the con
struction documents. 

909.21.3 Ducts for system. Any duct system that is part of 
the pressurization system shall be protected with the same 
fire-resistance rating as required for the elevator shaft 
enclosure. 

909.21.4 Fan system. The fan system provided for the 
pressurization system shall be as required by Sections 
909.21.4.1through909.21.4.4. 
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909.21.4.1 Fire resistance. Where located within the 
building, the fan system that provides the pressuriza
tion shall be protected with the same fire-resistance 
rating required for the elevator shaft enclosure. 

909.21.4.2 Smoke detection. The fan system shall be 
equipped with a smoke detector that will automatically 
shut down the fan system when smoke is detected 
within the system. 

909.21.4.3 Separate systems. A separate fan system 
shall be used for each elevator hoistway. 

909.21.4.4 Fan capacity. The supply fan shall be either 
adjustable with a capacity of not less than 1,000 cfm 
(0.4719 m3/s) per door, or that specified by a registered 
design professional to meet the requirements of a 
designed pressurization system. 

909.21.5 Standby power. The pressurization system shall 
be provided with standby power in accordance with Sec
tion 2702. 

909.21.6 Activation of pressurization system. The eleva
tor pressurization system shall be activated upon activa
tion of either the building fire alarm system or the elevator 
lobby smoke detectors. Where both a building fire alarm 
system and elevator lobby smoke detectors are present, 
each shall be independently capable of activating the pres
surization system. 

909.21.7 Testing. Testing for performance shall be 
required in accordance with Section 909.18.8. System 
acceptance shall be in accordance with Section 909.19. 

909.21.8 Marking and identification. Detection and con
trol systems shall be marked in accordance with Section 
909.14. 

909.21.9 Control diagrams. Control diagrams shall be 
provided in accordance with Section 909.15. 

909.21.10 Control panel. A control panel complying with 
Section 909 .16 shall be provided. 

909.21.11 System response time. Hoistway pressuriza
tion systems shall comply with the requirements for smoke 
control system response time in Section 909 .17. 

SECTION 910 
SMOKE AND HEAT REMOVAL 

[F] 910.1 General. Where required by this code, smoke and 
heat vents or mechanical smoke removal systems shall con
form to the requirements of this section. 

[F] 910.2 Where required. Smoke and heat vents or a 
mechanical smoke removal system shall be installed as 
required by Sections 910.2.1and910.2.2. 

Exceptions: 

1. Frozen food warehouses used solely for storage of 
Class I and II commodities where protected by an 
approved automatic sprinkler system. 

2. Smoke and heat removal shall not be required in 
areas of buildings equipped with early suppression 
fast-response (ESFR) sprinklers. 
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3. Smoke and heat removal shall not be required in 
areas of buildings equipped with control mode spe
cial application sprinklers with a response time index 
of 50 (m · s )112 or less that are listed to control a fire in 
stored commodities with 12 or fewer sprinklers. 

910.2.1 Group F-1 or S-1. Smoke and heat vents installed 
in accordance with Section 910.3 or a mechanical smoke 
removal system installed in accordance with Section 910.4 
shall be installed in buildings and portions thereof used as 
a Group F-1 or S-1 occupancy having more than 50,000 
square feet (4645 m2

) of undivided area. In occupied por
tions of a building equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 
where the upper surface of the story is not a roof assembly, 
a mechanical smoke removal system in accordance with 
Section 910.4 shall be installed. 

Exception: Group S-1 aircraft repair hangars. 

[F] 910.2.2 High-piled combustible storage. Smoke and 
heat removal required by Table 3206.2 of the Interna
tional Fire Code for buildings and portions thereof con
taining high-piled combustible storage shall be installed in 
accordance with Section 910.3 in unsprinklered buildings. 
In buildings and portions thereof containing high-piled 
combustible storage equipped throughout with an auto
matic sprinkler system in accordance with Section 
903.3.1.1, a smoke and heat removal system shall be 
installed in accordance with Section 910.3 or 910.4. In 
occupied portions of a building equipped throughout with 
an automatic sprinkler system in accordance with Section 
903.3.1.l, where the upper surface of the story is not a 
roof assembly, a mechanical smoke removal system in 
accordance with Section 910.4 shall be installed. 

[F] 910.3 Smoke and heat vents. The design and installation 
of smoke and heat vents shall be in accordance with Sections 
910.3.1through910.3.3. 

[F] 910.3.1 Listing and labeling. Smoke and heat vents I 
shall be listed and labeled to indicate compliance with UL 
793 or FM 4430. 1 .. 
[F] 910.3.2 Smoke and heat vent locations. Smoke and 
heat vents shall be located 20 feet (6096 mm) or more 
from adjacent lot lines and fire walls and 10 feet (3048 
mm) or more fromfire barriers. Vents shall be uniformly 
located within the roof in the areas of the building where 
the vents are required to be installed by Section 910.2 with 
consideration given to roof pitch, sprinkler location and I 
structural members. 

910.3.3 Smoke and heat vents area. The required aggre
gate area of smoke and heat vents shall be calculated as 
follows: 

For buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1: 

AvR = V/9000 (Equation 9-4) 

where: 

AvR = The required aggregate vent area (ff). 
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V = Volume (ft3) of the area that requires smoke 
removal. 

For unsprinklered buildings: 

AvR=AFA/50 (Equation 9-5) 

where: 

AvR = The required aggregate vent area (ff). 

AFA = The area of the floor in the area that requires smoke 
removal. 

[F] 910.4 Mechanical smoke removal systems. Mechauical 
smoke removal systems shall be designed and installed in 
accordance with Sections 910.4.1through910.4.7. 

910.4.1 Automatic sprinklers required. The building 
shall be equipped throughout with an approved automatic 
sprinkler system in accordance with Section 903.3.1.1. 

910.4.2 Exhaust fan construction. Exhaust fans that are 
part of a mechauical smoke removal system shall be rated 
for operation at 221°F (105°C). Exhaust fan motors shall 
be located outside of the exhaust fan air stream. 

910.4.3 System design criteria. The mechanical smoke 
removal system shall be sized to exhaust the building at a 
minimum rate of two air changes per hour based upon the 
volume of the building or portion thereof without contents. 
The capacity of each exhaust fan shall not exceed 30,000 
cubic feet per minute (14.2 m3

/,0 c). 

910.4.3.1 Makeup air. Makeup air openings shall be 
provided within 6 feet (1829 mm) of the floor level. 
Operation of makeup air openings shall be manual or 
automatic. The minimum gross area of makeup air 
inlets shall be 8 square feet per 1,000 cubic feet per 
minute (0.74 m2 per 0.4719 m3/s) of smoke exhaust. 

910.4.4 Activation. The mechauical smoke removal sys
tem shall be activated by manual controls only. 

910.4.5 Manual control location. Manual controls shall 
be located so as to be accessible to the fire service from an 
exterior door of the building and protected against interior 
fire exposure by not less than 1-hour fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, or 
both. 

[F] 910.4.6 Control wiring. Wiring for operation and 
control of mechanical smoke removal systems shall be 
connected ahead of the main disconnect in accordance 
with Section 701.12E of NFPA 70 and be protected 
against interior fire exposure to temperatures in excess of 
l,000°F (538°C) for a period of not less than 15 minutes. 

[F] 910.4.7 Controls. Where building air-handling and 
mechauical smoke removal systems are combined or 
where independent building air-handling systems are pro
vided, fans shall automatically shut down in accordance 
with the International Mechanical Code. The manual con
trols provided for the smoke removal system shall have the 
capability to override the automatic shutdown of fans that 
are part of the smoke removal system. 
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910.5 Maintenance. Smoke and heat vents and mechauical I 
smoke removal systems shall be maintained in accordance 
with the International Fire Code. 

SECTION 911 
FIRE COMMAND CENTER 

[F] 911.1 General. Where required by other sections of this 
code and in buildings classified as high-rise buildings by this 
code, a fire command center for fire department operations 
shall be provided and shall comply with Sections 911.1.1 
through 911.1.6. 

[F] 911.1.1 Location and access. The location and acces
sibility of the fire command center shall be approved by 
the fire chief. 

[F] 911.1.2 Separation. The fire command center shall be 
separated from the remainder of the building by not less 
than a 1-hour fire barrier constructed in accordance with 
Section 707 or horizantal assembly constructed in accor
dance with.Section 711, or both. 

[F] 911.1.3 Size. The room shall be not less than 200 
square feet (19 m2

) with a minimum dimension of 10 feet 
(3048 mm). 

[F] 911.1.4 Layout approval. A layout of the fire com
mand center and all features required by this section to be 
contained therein shall be submitted for approval prior to 
installation. 

[F] 911.1.5 Storage. Storage unrelated to operation of the 
fire command center shall be prohibited. 

[F] 911.1.6 Required features. The fire command center 
shall comply with NFP A 72 and shall contain all of the 
following features: 

1. The emergency voice/alarm communication sys
tem control unit. 

2. The fire department communications system. 

3. Fire detection and alarm system annunciator. 

4. Annunciator unit visually indicating the location 
of the elevators and whether they are operational. 

5. Status indicators and controls for air distribution 
systems. 

6. The fire fighter's control panel required by Section 
909 .16 for smoke control systems installed in the 
building. 

7. Controls for unlocking interior exit stairway doors 
simultaneously. 

8. Sprinkler valve and waterflow detector display 
. panels. 

9. Emergency and standby power status indicators. 

10. A telephone for fire department use with con-
trolled access to the public telephone system. 

11. Fire pump status indicators. 

12. Schematic building plans indicating the typical 
floor plan and detailing the building core, means 
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of egress, fire protection systems, fire fighter air 
replenishment system, fire-fighting equipment and 
fire department access and the location of fire 
walls, fire barriers, fire partitions, smoke barriers 
and smoke partitions. 

13. An approved Building Information Card that con
tains, but is not limited to, the following informa
tion: 

13.l. General building information that includes: 
property name, address, the number of 
floors in the building above and below 
grade, use and occupancy classification 
(for mixed uses, identify the different types 
of occupancies on each floor), and the esti
mated building population during the day, 
night and weekend. 

13.2. Building emergency contact information 
that includes: a list of the building's emer
gency contacts including but not limited to 
building manager and building engineer 
and their respective work phone number, 
cell phone number, e-mail address. 

13.3. Building construction information that 
includes: the type of building construction 
including but not limited to floors, walls, 
columns, and roof assembly. 

13.4. Exit access and exit stairway information 
that includes: number of exit access and 
exit stairways in the building, each exit 
access and exit stairway designation and 
floors served, location where each exit 
access and exit stairway discharges, inte
rior exit stairways that are pressurized, exit 
stairways provided with emergency light
ing, each exit stairway that allows reentry, 
exit stairways providing roof access; eleva
tor information that includes: number of 
elevator banks, elevator bank designation, 
elevator car numbers and respective floors 
that they serve; location of elevator 
machine rooms, control rooms and control 
spaces; location of sky lobby, location of 
freight elevator banks. 

13.5. Building services and system information 
that includes: location of mechanical 
rooms, location of building management 
system, location and capacity of all fuel oil 
tanks, location of emergency generator, 
location of natural gas service. 

13.6. Fire protection system information that 
includes: location of standpipes, location of 
fire pump room, location of fire department 
connections, floors protected by automatic 
sprinklers, location of different types of 
automatic sprinkler systems installed 
including, but not limited to, dry, wet and 
pre-action. 
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13.7 Hazardous material information that 
includes: location of hazardous material, 
quantity of hazardous material. 

14. Work table. 

15. Generator supervision devices, manual start and 
transfer features. 

16. Public address system, where specifically required 
by other sections of this code. 

17. Elevator fire recall switch in accordance with 
ASMEA17.l. 

18. Elevator emergency or standby power selector 
switch(es), where emergency or standby power is 
provided. 

SECTION 912 
FIRE DEPARTMENT CONNECTIONS 

[F] 912.1 Installation. Fire department connections shall be 
installed in accordance with the NFP A standard applicable to 
the system design and shall comply with Sections 912.2 
through 912.6. 

[F] 912.2 Location. With respect to hydrants, driveways, 
buildings and landscaping, fire department connections shall 
be so located that fire apparatus and hose connected to supply 
the system will not obstruct access to the buildings for other 
fire apparatus. The location of fire department connections 
shall be approved by the fire chief. 

[F] 912.2.1 Visible location. Fire department connections 
shall be located on the street side of buildings, fully visible 
and recognizable from the street or nearest point of fire 
department vehicle access or as otherwise approved by the 
fire chief. 

[F] 912.2.2 Existing buildings. On existing buildings, 
wherever the fire department connection is not visible to 
approaching fire apparatus, the fire department connection 
shall be indicated by an approved sign mounted on the 
street front or on the side of the building. Such sign shall 
have the letters "FDC" not less than 6 inches (152 mm) 
high and words in letters not less than 2 inches (51 mm) 
high or an arrow to indicate the location. Such signs shall 
be subject to the approval of the fire code official. 

[F] 912.3 Fire hose threads. Fire hose threads used in con-1 
nection with standpipe systems shall be approved and shall 
be compatible with fire department hose threads. 

[F] 912.4 Access. Immediate access to fire department con
nections shall be maintained at all times and without obstruc
tion by fences, bushes, trees, walls or any other fixed or 
moveable object. Access to fire department connections shall 
be approved by the fire chief. 

Exception: Fences, where provided with an access gate 
equipped with a sign complying with the legend require
ments of this section and a means of emergency operation. 
The gate and the means of emergency operation shall be 
approved by the fire chief and maintained operational at 
all times. 
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[F] 912.4.1 Locking fire department connection caps. 
The fire code official is authorized to require locking caps 
on fire department connections for water-based fire pro
tection systems where the responding fire department car
ries appropriate key wrenches for removal. 

[F] 912.4.2 Clear space around connections. A working 
space of not less than 36 inches (762 mm) in width, 36 
inches (914 mm) in depth and 78 inches (1981 mm) in 
height shall be provided and maintained in front of and to 
the sides of wall-mounted fire department connections and 
around the circumference of free-standing fire department 
connections, except as otherwise required or approved by 
the fire chief. 

[F] 912.4.3 Physical protection. Where fire department 
connections are subject to impact by a motor vehicle, vehi
cle impact protection shall be provided in accordance with 
Section 312 of the International Fire Code. 

[F] 912.5 Signs. A metal sign with raised letters not less than 
1 inch (25 mm) in size shall be mounted on all fire depart
ment connections serving automatic sprinklers, standpipes or 
fire pump connections. Such signs shall read: AUTOMATIC 
SPRINKLERS or STANDPIPES or TEST CONNECTION 
or a combination thereof as applicable. Where the fire depart
ment connection does not serve the entire building, a sign 
shall be provided indicating the portions of the building 
served. 

[P] 912.6 Backflow protection. The potable water supply to 
automatic sprinkler and standpipe systems shall be protected 
against backflow as required by the International Plumbing 
Code. 

SECTION 913 
FIRE PUMPS 

[F] 913.1 General. Where provided, fire pumps shall be 
installed in accordance with this section and NFP A 20. 

[F] 913.2 Protection against interruption of service. The 
fire pump, driver and controller shall be protected in accor
dance with NFP A 20 against possible interruption of service 
through damage caused by explosion, fire, flood, earthquake, 
rodents, insects, windstorm, freezing, vandalism and other 
adverse conditions. 

913.2.1 Protection of fire pump rooms. Fire pumps shall 
be located in rooms that are separated from all other areas 
of the building by 2-hour fire barriers constructed in 
accordance with Section 707 or 2-hour horizantal assem
blies constructed in accordance with Section 711, or both. 
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Exceptions: 

1. In other than high-rise buildings, separation by 1-
hour fire barriers constructed in accordance with 
Section 707 or 1-hour horizantal assemblies con
structed in accordance with Section 711, or both, 
shall be permitted in buildings equipped through
out with an automatic sprinkler system in accor
dance with Section 903.3.1.1or903.3.1.2. 

2. Separation is not required for fire pumps physi
cally separated in accordance with NFP A 20. 

[F] 913.2.2 Circuits supplying fire pumps. Cables used I 
for survivability of circuits supplying fire pumps shall be 
listed in accordance with UL 2196. Electrical circuit pro
tective systems shall be installed in accordance with their 
listing requirements. 

[F] 913.3 Temperature of pump room. Suitable means shall 
be provided for maintaining the temperature of a pump room 
or pump house, where required, above 40°F (5°C). 

[F] 913.3.1 Engine manufacturer's recommendation. 
Temperature of the pump room, pump house or area where 
engines are installed shall never be less than the minimum 
recommended by the engine manufacturer. The engine 
manufacturer's recommendations for oil heaters shall be 
followed. 

[F] 913.4 Valve supervision. Where provided, the fire pump 
suction, discharge and bypass valves, and isolation valves on 
the backflow prevention device or assembly shall be super
vised open by one of the following methods: 

1. Central-station, proprietary or remote-station signaling 
service. 

2. Local signaling service that will cause the sounding of 
an audible signal at a constantly attended location. 

3. Locking valves open. 

4. Sealing of valves and approved weekly recorded 
inspection where valves are located within fenced 
enclosures under the control of the owner. 

[F] 913.4.1 Test outlet valve supervision. Fire pump test 
outlet valves shall be supervised in the closed position. 

[F] 913.5 Acceptance test. Acceptance testing shall be done 
in accordance with the requirements ofNFPA 20. 

SECTION 914 
EMERGENCY RESPONDER SAFETY FEATURES 

[F] 914.1 Shaftway markings. Vertical shafts shall be iden
tified as required by Sections 914.1.1and914.1.2. 

[F] 914.1.1 Exterior access to shaftways. Outside open
ings accessible to the fire department and that open 
directly on a hoistway or shaftway communicating 
between two or more floors in a building shall be plainly 
marked with the word "SHAFTW A Y" in red letters not 
less than 6 inches (152 mm) high on a white background. 
Such warning signs shall be placed so as to be readily dis
cernible from the outside of the building. 

[F] 914.1.2 Interior access to shaftways. Door or win
dow openings to a hoistway or shaftway from the interior 
of the building shall be plainly marked with the word 
"SHAFfW AY" in red letters not less than 6 inches (152 
mm) high on a white background. Such warning signs 
shall be placed so as to be readily discernible. 

Exception: Markings shall not be required on shaftway 
openings that are readily discernible as openings onto a 
shaftway by the construction or arrangement. 

[F] 914.2 Equipment room identification. Fire protection 
equipment shall be identified in an approved manner. Rooms 
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containing controls for air-conditioning systems, sprinkler 
risers and valves or other fire detection, suppression or con
trol elements shall be identified for the use of the fire depart
ment. Approved signs required to identify fire protection 
equipment and equipment location shall be constructed of 
durable materials, permanently installed and readily visible. 

SECTION 915 
CARBON MONOXIDE DETECTION 

[F] 915.1 General. Carbon monoxide detection shall be 
installed in new buildings in accordance with Sections 
915.1.1 through 915.6. Carbon monoxide detection shall be 
installed in existing buildings in accordance with Chapter 11 
of the International Fire Code. 

[F] 915.1.1 Where required. Carbon monoxide detection 
shall be provided in Group I-1, I-2, I-4 and R occupancies 
and in classrooms in Group E occupancies in the locations 
specified in Section 915.2 where any of the conditions in 
Sections 915.1.2 through 915.1.6 exist. 

[F] 915.1.2 Fuel-burning appliances and fuel-burning 
fireplaces. Carbon monoxide detection shall be provided 
in dwelling units, sleeping units and classrooms that con
tain a fuel-burning appliance or a fuel-burning fireplace. 

[F] 915.1.3 Forced-air furnaces. Carbon monoxide 
detection shall be provided in dwelling units, sleeping 
units and classrooms served by a fuel-burning, forced-air 
furnace. · 

Exception: Carbon monoxide detection shall not be 
required in dwelling units, sleeping units and class
rooms if carbon monoxide detection is provided in the 
first room or area served by each main duct leaving the 
furnace, and the carbon monoxide alarm signals are 
automatically transmitted to an approved location. 

[F] 915.1.4 Fuel-burning appliances outside of dwelling 
units, sleeping units and classrooms. Carbon monoxide 
detection shall be provided in dwelling units, sleeping 
units and classrooms located in buildings that contain fuel
burning appliances or fuel-burning fireplaces. 

Exceptions: 

1. Carbon monoxide detection shall not be required 
in dwelling units, sleeping units and classrooms 
where there are no communicating openings 
between the fuel-burning appliance or fuel-burn
ing fireplace and the dwelling unit, sleeping unit 
or classroom. 

2. Carbon monoxide detection shall not be required 
in dwelling units, sleeping units and classrooms 
where carbon monoxide detection is provided in 
one of the following locations: 

2.1. In an approved location between the fuel
burning appliance or fuel-burning fire
place and the dwelling unit, sleeping unit 
or classroom. 
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2.2. On the ceiling of the room containing the 
fuel-burning appliance or fuel-burning 
fireplace. 

[F] 915.1.5 Private garages. Carbon monoxide detection 
shall be provided in dwelling units, sleeping units and 
classrooms in buildings with attached private garages. 

Exceptions: 

1. Carbon monoxide detection shall not be required 
where there are no communicating openings 
between the private garage and the dwelling unit, 
sleeping unit or classroom. 

2. Carbon monoxide detection shall not be required 
in dwelling units, sleeping units and classrooms 
located more than one story above or below a pri
vate garage. 

3. Carbon monoxide detection shall not be required 
where the private garage connects to the building 
through an open-ended corridor. 

4. Where carbon monoxide detection is provided in 
an approved location between openings to a pri
vate garage and dwelling units, sleeping units or 
classrooms, carbon monoxide detection shall not 
be required in the dwelling units, sleeping units 
or classrooms. 

[F] 915.1.6 Exempt garages. For determining compliance 
with Section 915.1.5, an open parking garage complying 
with Section 406.5 or an enclosed parking garage comply
ing with Section 406.6 shall not be considered a private 
garage. 

[F] 915.2 Locations. Where required by Section 915 .1.1, car
bon monoxide detection shall be installed in the locations 
specified in Sections 915.2.1through915.2.3. 

[F] 915.2.1 Dwelling units. Carbon monoxide detection 
shall be installed in dwelling units outside of each separate 
sleeping area in the immediate vicinity of the bedrooms. 
Where a fuel-burning appliance is located within a bed
room or its attached bathroom, carbon monoxide detection 
shall be installed within the bedroom. 

[F] 915.2.2 Sleeping units. Carbon monoxide detection 
shall be installed in sleeping units: 

Exception: Carbon monoxide detection shall be 
allowed to be installed outside of each separate sleep
ing area in the immediate vicinity of the sleeping unit 
where the sleeping unit or its attached bathroom does 
not contain a fuel-burning appliance and is not served 
by a forced air furnace. 

[F] 915.2.3 Group E occupancies. Carbon monoxide 
detection shall be installed in classrooms in Group E occu
pancies. Carbon monoxide alarm signals shall be automat
ically transmitted to an on-site location that is staffed by 
school personnel. 

Exception: Carbon monoxide alarm signals shall not 
be required to be automatically transmitted to an on-site 
location that is staffed by school personnel in Group E 
occupancies with an occupant load of 30 or less. 
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[F] 915.3 Detection equipment. Carbon monoxide detection 
required by Sections 915.1through915.2.3 shall be provided 
by carbon monoxide alarms complying with Section 915.4 or 
carbon monoxide detection systems complying with Section 
915.5. 

[F] 915.4 Carbon monoxide alarms. Carbon monoxide 
alarms shall comply with Sections 915.4.1 through 915.4.3. 

[F] 915.4.1 Power source. Carbon monoxide alarms shall 
receive their primary power from the building wiring 
where such wiring is served from a commercial source, 
and when primary power is interrupted, shall receive 
power from a battery. Wiring shall be permanent and with
out a disconnecting switch other than that required for 
overcurrent protection. 

Exception: Where installed in buildings without com
mercial power, battery-powered carbon monoxide 
alarms shall be an acceptable alterµative. 

[F] 915.4.2 Listings. Carbon monoxide alarms shall be 
listed in accordance with UL 2034. 

[F] 915.4.3 Combination alarms. Combination carbon 
monoxide/smoke alarms shall be an acceptable alternative 
to carbon monoxide alarms. Combination carbon monox
ide/smoke alarms shall be listed in accordance with UL 
2034 and UL 217. 

[F] 915.5 Carbon monoxide detection systems. Carbon 
monoxide detection systems shall be an acceptable alterna
tive to carbon monoxide alarms and shall comply with Sec
tions 915.5.1 through 915.5.3. 

[F] 915.5.1 General. Carbon monoxide detection systems 
shall comply with NFP A 720. Carbon monoxide detectors 
shall be listed in accordance with UL 2075. 

[F] 915.5.2 Locations. Carbon monoxide detectors shall 
be installed in the locations specified in Section 915.2. 
These locations supersede the locations specified in NFP A 
720. 

[F] 915.5.3 Combination detectors. Combination carbon 
monoxide/smoke detectors installed in carbon monoxide 
detection systems shall be an acceptable alternative to car
bon monoxide detectors, provided they are listed in accor
dance with UL 2075 and UL 268. 

[F] 915.6 Maintenance. Carbon monoxide alarms and car
bon monoxide detection systems shall be maintained in 
accordance with the International Fire Code. 

SECTION 916 
EMERGENCY RESPONDER RADIO COVERAGE 

[F] 916.1 General. Emergency responder radio coverage 
shall be provided in all new buildings in accordance with 
Section 510 of the International Fire Code. 
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CHAPTER10 

MEANS OF EGRESS 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1001 EXIT ACCESS STAIRWAY. 
ADMINISTRATION EXIT DISCHARGE. 

1001.1 General. Buildings or portions thereof shall be pro- EXIT DISCHARGE, LEVEL OF. 
vided with a means of egr ess system as required by this 
chapter. The provisions of this chapter shall control the EXIT, HORIZONTAL. 
design, construction and arrangement of means of egress EXIT PASSAGEWAY. 
components required to provide an approved means of egress 

EXTERIOR EXIT RAMP. from structures and portions thereof. 

1001.2 Minimum requirements. It shall be unlawful to alter 
EXTERIOR EXIT STAIRWAY. 

a building or structure in a manner that will reduce the num- FIRE EXIT HARDWARE. 
ber of exits or the minimum width or required capacity of the FIXED SEATING. 
means of egress to less than required by this code. 

FLIGHT. 
[F] 1001.3 Maintenance. Means of egress shall be main-

FLOOR AREA, GROSS. tained in accordance with the International Fire Code. 

[F] 1001.4 Fire safety and evacuation plans. Fire safety and FLOOR AREA, NET. 

evacuation plans shall be provided for all occupancies and FOLDING AND TELESCOPIC SEATING. 
buildings where required by the International Fire Code. GRANDSTAND. 
Such fire safety and evacuation plans shall comply with the 

GUARD. applicable provisions of Sections 401.2 and 404 of the Inter-
national Fire Code. HANDRAIL. 

INTERIOR EXIT RAMP. 

SECTION 1002 INTERIOR EXIT STAIRWAY. 
DEFINITIONS LOW ENERGY POWER-OPERATED DOOR. 

1002.1 Definitions. The following terms are defined in Chap- MEANS OF EGRESS. 
ter2: 

MERCHANDISE PAD. 
ACCESSIBLE MEANS OF EGRESS. 

NOSING. 
AISLE. 

OCCUPANT LOAD. 
AISLEACCESSWAY. 

OPEN-ENDED CORRIDOR. 
ALTERNATING TREAD DEVICE. PANIC HARDWARE. 
AREA OF REFUGE. PHOTOLUMINESCENT. 
BLEACHERS. POWER•ASSISTED DOOR. 
BREAKOUT. POWER-OPERATED DOOR. 
COMMON PATH OF EGRESS TRAVEL. PUBLIC WAY. 
CORRIDOR. RAMP. 
DOOR, BALANCED. SCISSOR STAIRWAY. 
EGRESS COURT. SELF -LUMINOUS. 
EMERGENCY ESCAPE AND RESCUE OPENING. SMOKE-PROTECTED ASSEMBLY SEATING. 

EXIT. STAIR. 

EXIT ACCESS. STAIRWAY. 

EXIT ACCESS DOORWAY. STAIRWAY, SPIRAL. 

EXIT ACCESS RAMP. WINDER. 
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SECTION 1003 
GENERAL MEANS OF EGRESS 

1003.l Applicability. The general requirements specified in 
Sections 1003 through 1015 shall apply to all three elements 
of the means of egress system, in addition to those specific 
requirements for the exit access, the exit and the exit dis
charge detailed elsewhere in this chapter. 

1003.2 Ceiling height. The means of egress shall have a ceil
ing height of not less than 7 feet 6 inches (2286 mm). 

Exceptions: 

1. Sloped ceilings in accordance with Section 1208.2. 

2. Ceilings of dwelling units and sleeping units within 
residential occupancies in accordance with Section 
1208.2. 

3. Allowable projections in accordance with Section 
1003.3. 

4. Stair headroom in accordance with Section 1011.3. 

5. Door height in accordance with Section 1010.1.1. 

6. Ramp headroom in accordance with Section 
1012.5.2. 

7. The clear height of floor levels in vehicular and 
pedestrian traffic areas of public and private parking 
garages in accordance with Section 406.4.1. 

8. Areas above and below mezzanine floors in accor-
dance with Section 505.2. 

1
1003.3 Protruding objects. Protruding objects on circula
tion paths shall comply with the requirements of Sections 
1003.3.l through 1003.3.4. 

1003.3.1 Headroom. Protruding objects are permitted to 
extend below the minimum ceiling height required by Sec
tion 1003 .2 where . a minimum headroom of 80 inches 
(2032 mm) is provided over any walking surface, includ
ing walks, corridors, aisles and passageways. Not more 
than 50 percent of the ceiling area of a means of egress 
shall be reduced in height by protruding objects. 

Exception: Door closers and stops shall not reduce 
headroom to less than 78 inches (1981 mm). 

A barrier shall be provided where the vertical clearance 
is less than 80 inches (2032 mm) high. The leading edge of 
such a barrier shall be located 27 inches (686 mm) maxi
mum above the floor. 

1003.3.2 Post-mounted objects. A free-standing object 
mounted on a post or pylon shall not overhang that post or 
pylon more than 4 inches (102 mm) where the lowest 
point of the leading edge is more than 27 inches (686 mm) 
and less than 80 inches (2032 mm) above the walking sur
face. Where a sign or other obstruction is mounted 
between posts or pylons and the clear distance between the 
posts or pylons is greater than 12 inches (305 mm), the 
lowest edge of such sign or obstruction shall be 27 inches 
(686 mm) maximum or 80 inches (2032 mm) minimum 
above the finished floor or ground. 
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Exception: These requirements shall not apply to slop
ing portions of handrails between the top and bottom 
riser of stairs and above the ramp run. 

1003.3.3 Horizontal projections. Objects with leading 
edges more than 27 inches (685 mm) and not more than 80 
inches (2030 mm) above the floor shall not project hori
zontally more than 4 inches (102 mm) into the circulation 
path. · 

Exception: Handrails are permitted to protrude 41/2 
inches (114 mm) from the wall. 

1003.3.4 Clear width. Protruding objects shall not reduce 
the minimum clear width of accessible routes. 

1003.4 Floor surface. Walking surfaces of the means of 
egress shall have a slip-resistant surface and be securely 
attached. 

1003.5 Elevation change. Where changes in elevation of less 
than 12 inches (305 mm) exist in the means of egress, sloped 
surfaces shall be used. Where the slope is greater than one 
unit vertical in 20 units horizontal (5-percent slope), ramps 
complying with Section 1012 shall be used. Where the differ
ence in elevation is 6 inches (152 mm) or less, the ramp shall 
be equipped with either handrails or floor finish materials 
that contrast with adjacent floor finish materials. 

Exceptions: 

1. A single step with a maximum riser height of 7 
inches (178 mm) is permitted for buildings with 
occupancies in Groups F, H, R-2, R-3, S and U at 
exterior doors not required to be accessible by 
Chapter 11. 

2. A stair with a single riser or with two risers and a 
tread is permitted at locations not required to be 
accessible by Chapter 11 where the risers and treads 
comply with Section 1011.5, the minimum depth of 
the tread is 13 inches (330 mm) and not less than 
one handrail complying with Section 1014 is pro
vided within 30 inches (762 mm) of the centerline of 
the normal path of egress travel on the stair. 

3. A step is permitted in aisles serving seating that has 
a difference in elevation less than 12 inches (305 
mm) at locations not required to be accessible by 
Chapter 11, provided that the risers and treads com
ply with Section 1029.13 and the aisle is provided 
with a handrail complying with Section 1029.15. 

Throughout a story in a Group I-2 occupancy, any change 
in elevation in portions of the means of egress that serve non
ambulatory persons shall be by means of a ramp or sloped 
walkway. 

1003.6 Means of egress continuity. The path of egress travel 
along a means of egress shall not be interrupted by a building 
element other than a means of egress component as specified 
in this chapter. Obstructions shall not be placed in the mini
mum width or required capacity of a means of egress compo
nent except projections permitted by this chapter. The 
minimum width or required capacity of a means of egress 
system shall not be diminished along the path of egress travel. 

1003.7 Elevators, escalators and moving walks. Elevators, 
escalators and moving walks shall not be used as a compo-
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nent of a required means of egress from any other part of the 
building. 

Exception: Elevators used as an accessible means of 
egress in accordance with Section 1009.4. 

SECTION 1004 
OCCUPANT LOAD 

1004.1 Design occupant load. In determining means of 
egress requirements, the number of occupants for whom 
means of egress facilities are provided shall be determined in 
accordance with this section. 

1004.1.1 Cumulative occupant loads. Where the path of 
egress travel includes intervening rooms, areas or spaces, 
cumulative occupant loads shall be determined in accor
dance with this section. 

1004.1.1.1 Intervening spaces or accessory areas. 
Where occupants egress from one or more rooms, areas 
or spaces through others, the design occupant load 
shall be the combined occupant load of interconnected 
accessory or intervening spaces. Design of egress path 
capacity shall be based on the cumulative portion of 
occupant loads of all rooms, areas or spaces to that 
point along the path of egress travel. 

1004.1.1.2 Adjacent levels for mezzanines. That por
tion of the occupant load of a mezzanine with required 
egress through a room, area or space on an adjacent 
level shall be added to the occupant load of that room, 
area or space. 

1004.1.1.3 Adjacent stories. Other than for the egress 
components designed for convergence in accordance 
with Section 1005.6, the occupant load from separate 
stories shall not be added. 

1004.1.2 Areas without fixed seating. The number of 
occupants shall be computed at the rate of one occupant 
per unit of area as prescribed in Table 1004.1.2. For areas 
without fixed seating, the occupant load shall be not less 
than that number determined by dividing the floor area 
under consideration by the occupant load factor assigned 
to the function of the space as set forth in Table 1004.1.2. 
Where an intended function is not listed in Table 1004.1.2, 
the building official shall establish a function based on a 
listed function that most nearly resembles the intended 
function. 

Exception: Where approved by the building official, 
the actual number of occupants for whom each occu
pied space, floor or building is designed, although less 
than those determined by calculation, shall be permitted 
to be used in the determination of the design occupant 
load. 

1004.2 Increased occupant load. The occupant load permit
ted in any building, or portion thereof, is permitted to be 
increased from that number established for the occupancies in 
Table 1004.1.2, provided that all other requirements of the 
code are met based on such modified number and the occu
pant load does not exceed one occupant per 7 square feet 
(0.65 m2

) of occupiable floor space. Where required by the 
building official, an approved aisle, seating or fixed equip-
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TABLE 1004.1.2 
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT 

FUNCTION OF SPACE OCCUPANT LOAD FACTOR" 

Accessory storage areas, mechanical 
300 gross 

equipment room 

Agricultural building 300 gross 

Aircraft hangars 500 gross 

Airport terminal 
Baggage claim 20 gross 
Baggage handling 300 gross 
Concourse 100 gross 
Waiting areas 15 gross 

Assembly 
Gaming floors (keno, slots, etc.) 11 gross 
Exhibit gallery and museum 30net 

Assembly with fixed seats See Section 1004.4 

Assembly without fixed seats 
Concentrated 

7 net 
(chairs only-not fixed) 

5net 
Standing space 

15 net Unconcentrated (tables and chairs) 

Bowling centers, allow 5 persons for 
each lane including 15 feet of runway, 7net 
and for additional areas 

Business areas 100 gross 

Courtrooms-other than fixed seating 
40net 

areas 

Day care 35 net 

Dormitories 50 gross 

Educational 
Classroom area 

20net 
Shops and other vocational room 

50net areas 

Exercise rooms 50 gross 

Group H-5 Fabrication and manufac-
200 gross 

turing areas 

Industrial areas 100 gross 

Institutional areas 
Inpatient treatment areas 240 gross 
Outpatient areas 100 gross 
Sleeping areas 120 gross 

Kitchens, commercial 200 gross 

Library 
Reading rooms 50net 
Stack area 100 gross 

Locker rooms 50 gross 

Mall buildings-covered and open See Section 402.8.2 

Mercantile 60 gross 
Storage, stock, shipping areas 300 gross 

Parking garages 200 gross 

Residential 200 gross 

Skating rinks, swimming pools 
Rink and pool 50 gross 
Decks 15 gross 

Stages and platforms 15 net 

Warehouses 500 gross 

For SI: 1 square foot= 0.0929 m2
, 1 foot= 304.8 mm. 

a. Floor area in square feet per occupant. 
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ment diagram substantiating any increase in occupant load 
shall be submitted. Where required by the building official, 
such diagram shall be posted. 

1004.3 Posting of occupant load. Every room or space that 
is an assembly occupancy shall have the occupant load of the 
room or space posted in a conspicuous place, near the main 
exit or exit access doorway from the room or space. Posted 
signs shall be of an approved legible permanent design and 

I shall be maintained by the owner or the owner's authorized 
agent. 

1004.4 Fixed seating. For areas having.fixed seats and aisles, 
the occupant load shall be determined by the number of fixed 
seats installed therein. The occupant load for areas in which 
fixed seating is not installed, such as waiting spaces, shall be 
determined in accordance with Section 1004.1.2 and added to 
the number of.fixed seats. 

The occupant load of wheelchair spaces and the associ
ated companion seat shall be based on one occupant for each 
wheelchair space and one occupant for the associated com
panion seat provided in accordance with Section 1108.2.3. 

For areas having fixed seating without dividing arms, the 
occupant load shall be not less than the number of seats based 
on one person for each 18 inches (457 mm) of seating length. 

The occupant load of seating booths shall be based on one 
person for each 24 inches (610 mm) of booth seat length mea
sured at the backrest of the seating booth. 

1004.5 Outdoor areas. Yards, patios, courts and similar out
door areas accessible to and usable by the building occupants 
shall be provided with means of egress as required by this 
chapter. The occupant load of such outdoor areas shall be 
assigned by the building official in accordance with the antic
ipated use. Where outdoor areas are to be used by persons in 
addition to the occupants of the building, and the path of 
egress travel from the outdoor areas passes through the build
ing, means of egress requirements for the building shall be 
based on the sum of the occupant loads of the building plus 
the outdoor areas. 

Exceptions: 

1. Outdoor areas used exclusively for service of the 
building need only have one means of egress. 

2. Both outdoor areas associated with Group R-3 and 
individual dwelling units of Group R-2. 

1004.6 Multiple occupancies. Where a building contains 
two or more occupancies, the means of egress requirements 
shall apply to each portion of the building based on the occu
pancy of that space. Where two or more occupancies utilize 
portions of the same means of egress system, those egress 
components shall meet the more stringent requirements of all 
occupancies that are served. 
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SECTION 1005 
MEANS OF EGRESS SIZING 

1005.1 General. All portions of the means of egress system 
shall be sized in accordance with this section. 

Exception: Aisles and aisle accessways in rooms or I 
spaces used for assembly purposes complying with Sec
tion 1029. 

1005.2 Minimum width based on component. The mini
mum width, in inches (mm), of any means of egress compo
nents shall be not less than that specified for such component, 
elsewhere in this code. 

1005.3 Required capacity based on occupant load. The 
required capacity, in inches (mm), of the means of egress for 
any room, area, space or story shall be not less than that 
determined in accordance with Sections 1005.3.1 and 
1005.3.2: 

1005.3.1 Stairways. The capacity, in inches, of means of 
egress stairways shall be calculated by multiplying the 
occupant load served by such stairways by a means of 
egress capacity factor of 0.3 inch (7 .6 mm) per occupant. 
Where stairways serve more than one story, only the occu
pant load of each story considered individually shall be 
used in calculating the required capacity of the stairways 
serving that story. 

Exceptions: 

1. For other than Group Hand 1-2 occupancies, the 
capacity, in inches, of means of egress stairways 
shall be calculated by multiplying the occupant 
load served by such stairways by a means of 
egress capacity factor of 0.2 inch (5.1 mm) per 
occupant in buildings equipped throughout with 
an automatic sprinkler system installed in accor
dance with Section 903.3.1.1or903.3.1.2 and an 
emergency voice/alarm communication system in 
accordance with Section 907.5.2.2. 

2. Facilities with smoke-protected assembly seating 
shall be permitted to use the capacity factors in 
Table 1029.6.2 indicated for stepped aisles for 
exit access or exit stairways where the entire path 
for means of egress from the seating to the exit 
discharge is provided with a smoke control sys
tem complying with Section 909. 

3. Facilities with outdoor smoke-protected assembly 
seating shall be permitted to the capacity factors 
in Section 1029.6.3 indicated for stepped aisles 
for exit access or exit stairways where the entire 
path for means of egress from the seating to the 
exit discharge is open to the outdoors. 
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1005.3.2 Other egress components. The capacity, in 
inches, of means of egress components other than stair
ways shall be calculated by multiplying the occupant load 
served by such component by a means of egress capacity 
factor of 0.2 inch (5.1 mm) per occupant. 

Exceptions: 

1. For other than Group Hand I-2 occupancies, the 
capacity, in inches, of means of egress compo
nents other than stairways shall be calculated by 
multiplying the occupant load served by such 
component by a means of egress capacity factor 
of 0.15 inch (3.8 mm) per occupant in buildings 
equipped throughout with an automatic sprinkler 
system installed in accordance with Section 
903.3.1.l or 903.3.1.2 and an emergency voice/ 
alarm communication system in accordance with 
Section 907.5 .2.2. 

2. Facilities with smoke-protected assembly seating 
shall be permitted to use the capacity factors in 
Table 1029.6.2 indicated for level or ramped 
aisles for means of egress components other than 
stairways where the entire path for means of 
egress from the seating to the exit discharge is 
provided with a smoke control system complying 
with Section 909. 

3. Facilities with outdoor smoke-protected assembly 
seating shall be permitted to the capacity factors 
in Section 1029.6.3 indicated for level or ramped 
aisles for means of egress components other than 
stairways where the entire path for means of 
egress from the seating to the exit discharge is 
open to the outdoors. 

1005.4 Continuity. The minimum width or required capacity 
of the means of egress required from any story of a building 
shall not be reduced along the path of egress travel until 
arrival at the public way. 

1005.5 Distribution of minimum width and required 
capacity. Where more than one exit, or access to more than 
one exit, is required, the means of egress shall be configured 
such that the loss of any one exit, or access to one exit, shall 
not reduce the available capacity or width to less than 50 per
cent of the required capacity or width. 

1005.6 Egress convergence. Where the means of egress 
from stories above and below converge at an intermediate 
level, the capacity of the means of egress from the point of 
convergence shall be not less than the largest minimum width 
or the sum of the required capacities for the stairways or 
ramps serving the two adjacent stories, whichever is larger. 

1005. 7 Encroachment. Encroachments into the required 
means of egress width shall be in accordance with the provi
sions of this section. 

1005.7.1 Doors. Doors, when fully opened, shall not 
reduce the required width by more than 7 inches (178 
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mm). Doors in any position shall not reduce the required 
width by more than one-half. 

Exceptions: 

1. Surface-mounted latch release hardware shall be 
exempt from inclusion in the 7-inch maximum 
(178 mm) encroachment where both of the fol
lowing conditions exist: 

1.1. The hardware is mounted to the side of 
the door facing away from the adjacent 
wall where the door is in the open posi
tion. 

1.2. The hardware is mounted not less than 34 
inches (865 mm) nor more than 48 inches 
(1219 mm) above the finished floor. 

2. The restrictions on door swing shall not apply to 
doors within individual dwelling units and sleep
ing units of Group R-2 occupancies and dwelling 
units of Group R-3 occupancies. 

1005.7.2 Other projections. Handrail projections shall 
be in accordance with the provisions of Section 1014.8. 
Other nonstructural projections such as trim and similar 
decorative features shall be permitted to project into the 
required width not more than 11

/ 2 inches (38 mm) on each 
side. 

Exception: Projections are permitted in corridors I 
within Group I-2 Condition 1 in accordance with Sec
tion 407.4.3. 

1005.7.3 Protruding objects. Protruding objects shall 
comply with the applicable requirements of Section 
1003.3. 

SECTION 1006 
NUMBER OF EXITS AND 

EXIT ACCESS DOORWAYS 

1006.1 General. The number of exits or exit access doorways 
required within the means of egress system shall comply with 
the provisions of Section 1006.2 for spaces, including mezza
nines, and Section 1006.3 for stories. 

1006.2 Egress from spaces. Rooms, areas or spaces, includ
ing mezzanines, within a story or basement shall be provided 
with the number of exits or access to exits in accordance with 
this section. 

1006.2.l Egress based on occupant load and common 
path of egress travel distance. Two exits or exit access 
doorways from any space shall be provided where the 
design occupant load or the common path of egress travel 
distance exceeds the values listed in Table 1006.2.1. 

Exceptions: 

1. In Group R-2 and R-3 occupancies, one means of 
egress is permitted within and from individual 
dwelling units with a maximum occupant load of 
20 where the dwelling unit is equipped through-
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out with an automatic sprinkler system in accor
dance with Section 903.3.1.l or 903.3.1.2 and the 
common path of egress travel does not exceed 
125 feet (38 100 mm). 

2. Care suites in Group I-2 occupancies complying 
with Section 407.4. 

1006.2.1.1 Three or more exits or exit access door
ways. Three exits or exit access doorways shall be pro
vided from any space with an occupant load of 501 to 
1,000. Four exits or exit access doorways shall be pro
vided from any space with an occupant load greater 
than 1,000. 

1006.2.2 Egress based on use. The numbers of exits or 
access to exits shall be provided in the uses described in 
Sections 1006.2.2.l through 1006.2.2.5. 

1006.2.2.1 Boiler, incinerator and furnace rooms. 
Two exit access doorways are required in boiler, incin
erator and furnace rooms where the area is over 500 
square feet (46 m2

) and any fuel-fired equipment 
exceeds 400,000 British thermal units (Btu) (422 000 
KJ) input capacity. Where two exit access doorways are 
required, one is permitted to be a fixed ladder or an 
alternating tread device. Exit access doorways shall be 
separated by a horizontal distance equal to one-half the 
length of the maximum overall diagonal dimension of 
the room. 

1006.2.2.2 Refrigeration machinery rooms. Machin- * 
ery rooms larger than 1,000 square feet (93 m2

) shall 
have not less than two exits or exit access doorways. 
Where two exit access doorways are required, one such 
doorway is permitted to be served by a fixed ladder or 
an alternating tread device. Exit access doorways shall 
be separated by a horizontal distance equal to one-half 
the maximum horizontal dimension of the room. 

All portions of machinery rooms shall be within 150 
feet (45 720 mm) of an exit or exit access doorway. An 
increase in exit access travel distance is permitted in I 
accordance with Section 1017 .1. 

Doors shall swing in the direction of egress travel, 
regardless of the occupant load served. Doors shall be 
tight fitting and self-closing. 

1006.2.2.3 Refrigerated rooms or spaces. Rooms or * * 
spaces having a floor area larger than 1,000 square feet 
(93 m2

), containing a refrigerant evaporator and main
tained at a temperature below 68°F (20°C), shall have 
access to not less than two exits or exit access door-
ways. 

Exit access travel distance shall be determined as I 
specified in Section 1017 .1, but all portions of a refrig
erated room or space shall be within 150 feet (45 720 
mm) of an exit or exit access doorway where such 
rooms are not protected by an approved automatic I 

TABLE 1006.2.1 
SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY 

MAXIMUM COMMON PATH OF EGRESS TRAVEL DISTANCE (feet) 

OCCUPANCY 

A0 ,E,M 

B 

F 

H-1, H-2, H-3 

H-4, H-5 

I-1, I-2d, I-4 

I-3 

R-1 

R-2 

R-3° 

R-4" 
st 
u 

For SI: 1 foot= 304.8 mm. 
NP = Not Permitted. 

MAXIMUM OCCUPANT 
LOAD OF SPACE 

49 

49 

49 

3 

10 

10 

10 

10· 

10 

10 

10 

29 

49 

Without Sprinkler System 
(feet) 

With Sprinkler System 
Occupant Load (feet) 

OL:5:30 0L>30 

75 75 75• 

100 75 100· 

75 75 100· 

NP NP 25b 

NP NP 75b 

NP NP 75• 

NP NP 100· 

NP NP 75• 

NP NP 125" 

NP NP 125" 

75 75 125" 

100 75 100· 

100 75 75" 

a. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1or903.3.1.2. See Section 903 for occupancies where 
automatic sprinkler systems are permitted in accordance with Section 903.3.1.2. 

b. Group H occupancies equipped throughout with an automatic sprinkler system in accordance with Section 903.2.5. 
c. For a room or space used for assembly purposes having.fixed seating, see Section 1029.8. 
d. For the travel distance limitations in Group 1-2, see Section 407.4. 
e. The length of common path of egress travel distance in a Group R-3 occupancy located in a mixed occupancy building or within a Group R-3 or R-4 

congregate living facility. 
f. The length of common path of egress travel distance in a Group S-2 open parking garage shall be not more than 100 feet. 
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sprinkler system. Egress is allowed through adjoining 
refrigerated rooms or spaces. 

Exception: Where using refrigerants in quantities 
limited to the amounts based on the volume set forth 
in the International Mechanical Code. 

1006.2.2.4 Day care means of egress. Day care facili
ties, rooms or spaces where care is provided for more 
than 10 children that are 21

/ 2 years of age or less, shall 
have access to not less than two exits or exit access 
doorways. 

1006.2.2.5 Vehicular ramps. Vehicular ramps shall 
not be considered as an exit access ramp unless pedes
trian facilities are provided. 

1006.3 Egress from stories or occupied roofs. The means of 
egress system serving any story or occupied roof shall be pro
vided with the number of exits or access to exits based on the 
aggregate occupant load served in accordance with this sec
tion. The path of egress travel to an exit shall not pass 
through more than one adjacent story. 

Each story above the second story of a building shall have 
not less than one interior or exterior exit stairway, or interior 
or exterior exit ramp. Where three or more exits or access to 
exits are required, not less than 50 percent of the required 
exits shall be interior or exterior exit stairways or ramps. 

Exceptions: 

1. Interior exit stairways and interior exit ramps are 
not required in open parking garages where the 
means of egress serves only the open parking 
garage. 

2. Interior exit stairways and interior exit ramps are 
not required in outdoor facilities where all portions 
of the means of egress are essentially open to the 
outside. 

1006.3.1 Egress based on occupant load. Each story and 
occupied roof shall have the minimum number of exits, or 
access to exits, as specified in Table 1006.3.1. A single 
exit or access to a single exit shall be permitted in accor
dance with Section 1006.3.2. The required number of 
exits, or exit access stairways or ramps providing access to 
exits, from any story or occupied roof shall be maintained 
until arrival at the exit discharge or a public way. 

MEANS OF EGRESS 

TABLE 1006.3.1 
MINIMUM NUMBER OF EXITS OR 
ACCESS TO EXITS PER STORY 

OCCUPANT LOAD MINIMUM NUMBER OF EXITS OR 
PER STORY ACCESS TO EXITS FROM STORY 

1-500 2 

501-1,000 3 

More than 1,000 4 

1006.3.2 Single exits. A single exit or access to a single 
exit shall be permitted from any story or occupied roof 
where one of the following conditions exists: 

1. The occupant load, number of dwelling units and 
exit access travel distance do not exceed the values 
in Table 1006.3.2(1) or 1006.3.2(2). 

2. Rooms, areas and spaces complying with Section 
1006.2.1 with exits that discharge directly to the 
exterior at the level of exit discharge, are permitted 
to have one exit or access to a single exit. 

3. Parking garages where vehicles are mechanically 
parked shall be permitted to have one exit or access 
to a single exit. 

4. Group R-3 and R-4 occupancies shall be permitted 
to have one exit or access to a single exit. 

5. Individual single-story or multistory dwelling units 
shall be permitted to have a single exit or access to a 
single exit from the dwelling unit provided that both 
of the following criteria are met: 

5.1. The dwelling unit complies with Section 
1006.2.1 as a space with one means of 
egress. 

5.2. Either the exit from the dwelling unit dis
charges directly to the exterior at the level 
of exit discharge, or the exit access outside 
the dwelling unit's entrance door provides 
access to not less than two approved inde
pendent exits. 

1006.3.2.1 Mixed occupancies. Where one exit, or exit 
access stairway or ramp providing access to exits at 
other stories, is permitted to serve individual stories, 
mixed occupancies shall be permitted to be served by 
single exits provided each individual occupancy com
plies with the applicable requirements of Table 

TABLE 1006.3.2(1) 
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 OCCUPANCIES 

STORY 

Basement, first, second or third story above grade plane 

Fourth story above grade plane and higher 

For SI: 1 foot= 3048 mm. 
NP= Not Permitted. 
NA= Not Applicable. 

OCCUPANCY 

R-2"b 

NP 

MAXIMUM NUMBER OF 
DWELLING UNITS 

4 dwelling units 

NA 

MAXIMUM COMMON PATH OF 
EGRESS TRAVEL DISTANCE 

125 feet 

NA 

a. Buildings classified as Group R-2 equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 and provided 
with emergency escape and rescue openings in accordance with Section 1030. 

b. This table is used for R-2 occupancies consisting of dwelling units. For R-2 occupancies consisting of sleeping units, use Table 1006.3.2(2). 
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1006.3.2(1) or 1006.3.2(2) for that occupancy. Where 
applicable, cumulative occupant loads from adjacent 
occupancies shall be considered in accordance with the 
provisions of Section 1004.1. In each story of a mixed 
occupancy building, the maximum number of occu
pants served by a single exit shall be such that the sum 
of the ratios of the calculated number of occupants of 
the space divided by the allowable number of occu
pants indicated in Table 1006.3.2(2) for each occu
pancy does not exceed one. Where dwelling units are 
located on a story with other occupancies, the actual 
number of dwelling units divided by four plus the ratio 
from the other occupancy does not exceed one. 

1006.3.2.2 Basements. A basement provided with one 
exit shall not be located more than one story below 
grade plane. 

SECTION 1007 
EXIT AND EXIT ACCESS 

DOORWAY CONFIGURATION 

1007.1 General. Exits, exit access doorways, and exit access 
stairways and ramps serving spaces, including individual 
building stories, shall be separated in accordance with the 
provisions of this section. 

1007.1.1 Two exits or exit access doorways. Where two 
exits, exit access doorways, exit access stairways or 
ramps, or any combination thereof, are required from any 
portion of the exit access, they shall be placed a distance 
apart equal to not less than one-half of the length of the 
maximum overall diagonal dimension of the building or 
area to be served measured in a straight line between them. 
Interlocking or scissor stairways shall be counted as one 
exit stairway. 

Exceptions: 

1. Where interior exit stairways or ramps are inter
connected by a I-hour fire-resistance-rated corri
dor conforming to the requirements of Section 

1006.3.2(2) 

1020, the required exit separation shall be mea
sured along the shortest direct line of travel 
within the corridor. 

2. Where a building is equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1or903.3.1.2, the separation dis
tance shall be not less than one-third of the length 
of the maximum overall diagonal dimension of 
the area served. 

1007.1.1.l Measurement point. The separation dis
tance required in Section 1007.1.1 shall be measured in 
accordance with the following: 

1. The separation distance to exit or exit access 
doorways shall be measured to any point along 
the width of the doorway. 

2. The separation distance to exit access stairways 
shall be measured to the closest riser. 

3. The separation distance to exit access ramps shall 
be measured to the start of the ramp run. 

1007 .1.2 Three or more exits or exit access doorways. * * 
Where access to three or more exits is required, not less 
than two exit or exit access doorways shall be arranged in 
accordance with the provisions of Section 1007.1.1. Addi
tional required exit or exit access doorways shall be 
arranged a reasonable distance apart so that if one 
becomes blocked, the others will be available. 

1007.1.3 Remoteness of exit access stairways or ramps. 
Where two exit access stairways or ramps provide the 
required means of egress to exits at another story, the 
required separation distance shall be maintained for all 
portions of such exit access stairways or ramps. 

1007.1.3.1 Three or more exit access stairways or 
ramps. Where more than two exit access stairways or 
ramps provide the required means of egress, not less 
than two shall be arranged in accordance with Section 
1007.1.3. 

STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES 

STORY 

First story above or below grade plane 

Second story above grade plane 

Third story above grade plane and higher 

For SI: 1 foot= 304.8 mm. 
NP= Not Permitted. 
NA= Not Applicable. 

OCCUPANCY 

A,Bh,EFb,M, U 

H-2, H-3 

H-4, H-5, I, R-1, R-2., 0
, R-4 

8b.d 

B,F,M,Sd 

NP 

MAXIMUM OCCUPANT· MAXIMUM COMMON PATH OF 

LOAD PER STORY EGRESS TRAVEL DISTANCE 
(feet) 

49 75 

3 25 

IO 75 

29 75 

29 75 

NA NA 

a. Buildings classified as Group R-2 equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1or903.3.1.2 and provided 
with emergency escape and rescue openings in accordance with Section 1030. 

I b. Group B, F and S occupancies in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 shall have a 
maximum exit access travel distance of 100 feet. 

c. This table is used for R-2 occupancies consisting of sleeping units. For R-2 occupancies consisting of dwelling units, use Table 1006.3.2(1). 
I d. The length of exit access travel distance in a Group S-2 open parking garage shall be not more than 100 feet. 
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SECTION 1008 
MEANS OF EGRESS ILLUMINATION 

1008.1 Means of egress illumination. illumination shall be 
provided in the means of egress in accordance with Section 
1008.2. Under emergency power, means of egress illumina
tion shall comply with Section 1008.3. 

1008.2 Illumination required. The means of egress serving 
a room or space shall be illuminated at all times that the room 
or space is occupied. 

Exceptions: 

1. Occupancies in Group U. 

2. Aisle accessways in Group A. 

3. Dwelling units and sleeping units in Groups R-1, R-
2 andR-3. 

4. Sleeping units of Group I occupancies. 

1008.2.1 Illumination level under normal power. The 
means of egress illumination level shall be not less than 1 
footcandle (11 lux) at the walking surface. 

Exception: For auditoriums, theaters, concert or opera 
halls and similar assembly occupancies, the illumina
tion at the walking surface is permitted to be reduced 
during performances by one of the following methods 
provided that the required illumination is automatically 
restored upon activation of a premises' fire alarm sys
tem: 

1. Externally illuminated walking surfaces shall be 
permitted to be illuminated to not less than 0.2 
footcandle (2.15 lux). 

2. Steps, landings and the sides of ramps shall be 
permitted to be marked with self-luminous mate
rials in accordance with Sections 1025.2.1, 
1025.2.2 and 1025.2.4 by systems listed in accor
dance with UL 1994. 

1008.2.2 Exit discharge. In Group I-2 occupancies where 
two or more exits are required, on the exterior landings 
required by Section 1010.6.1, means of egress illumina
tion levels for the exit discharge shall be provided such 
that failure of any single lighting unit shall not reduce the 
illumination level on that landing to less than 1 footcandle 
(11 lux). 

1008.3 Emergency power for illumination. The power sup
ply for means of egress illumination shall normally be pro
vided by the premises' electrical supply. 

1008.3.l General. In the event of power supply failure in 
rooms and spaces that require two or more means of 
egress, an emergency electrical system shall automatically 
illuminate all of the following areas: 

1. Aisles. 

2. Corridors. 

3. Exit access stairways and ramps. 

1008.3.2 Buildings. In the event of power supply failure 
in buildings that require two or more means of egress, an 

2015 INTERNATIONAL BUILDING CODE® 

MEANS OF EGRESS 

emergency electrical system shall automatically illuminate 
all of the following areas: 

1. Interior exit access stairways and ramps. 

2. Interior and exterior exit stairways and ramps. 

3. Exit passageways. 

4. Vestibules and areas on the level of discharge used 
for exit discharge in accordance with Section 
1028.1. 

5. Exterior landings as required by Section 1010.1.6 
for exit doorways that lead directly to the exit dis
charge. 

1008.3.3 Rooms and spaces. In the event of power supply 
failure, an emergency electrical system shall automatically 
illuminate all of the following areas: 

1. Electrical equipment rooms. 

2. Fire command centers. 

3. Fire pump rooms. 

4. Generator rooms. 

5. Public restrooms with an area greater than 300 
square feet (27.87 m2). 

1008.3.4 Duration. The emergency power system shall 
provide power for a duration of not less than 90 minutes 
and shall consist of storage batteries, unit equipment or an 
on-site generator. The installation of the emergency power 
system shall be in accordance with Section 2702. 

1008.3.5 Illumination level under emergency power. 
Emergency lighting facilities shall be arranged to provide 
initial illumination that is not less than an average of 1 
footcandle (11 lux) and a minimum at any point of 0.1 
footcandle (1 lux) measured along the path of egress at 
floor level. illumination levels shall be permitted to 
decline to 0.6 footcandle (6 lux) average and a minimum 
at any point of 0.06 footcandle (0.6 lux) at the end of the 
emergency lighting time duration. A maximum-to-mini
mum illumination uniformity ratio of 40 to 1 shall not be 
exceeded. In Group I-2 occupancies, failure of any single I 
lighting unit shall not reduce the illumination level to less· 
than 0.2 foot-candle (2.2 lux). 

SECTION 1009 
ACCESSIBLE MEANS OF EGRESS 

1009.1 Accessible means of egress required. Accessible 
means of egress shall comply with this section. Accessible 
spaces shall be provided with not less than one accessible 
means of egress. Where more than one means of egress are 
required by Section 1006.2 or 1006.3 from any accessible 
space, each accessible portion of the space shall be served by 
not less than two accessible means of egress. 

Exceptions: I 
1. Accessible means of egress are not required to be 

provided in existing buildings. 
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2. One accessible means of egress is required from an 
accessible mezzanine level in accordance with Sec
tion 1009.3, 1009.4 or 1009.5. 

3. In assembly areas with ramped aisles or stepped 
aisles, one accessible means of egress is permitted 
where the common path of egress travel is accessi
ble and meets the requirements in Section 1029.8. 

1009.2 Continuity and components. Each required accessi
ble means of egress shall be continuous to a public way and 
shall consist of one or more of the following components: 

1. Accessible routes complying with Section 1104. 

2. Interior exit stairways complying with Sections 
1009.3 and 1023. 

3. Exit access stairways complying with Sections 1009.3 
and 1019.3 or 1019.4. 

4. Exterior exit stairways complying with Sections 
1009.3 and 1027 and serving levels other than the 
level of exit discharge. 

5. Elevators complying with Section 1009.4. 

6. Platform lifts complying with Section 1009.5. 

7. Horizontal exits complying with Section 1026. 

8. Ramps complying with Section 1012. 

9. Areas of refuge complying with Section 1009.6. 

10. Exterior areas for assisted rescue complying with Sec-
tion 1009.7 serving exits at the level of exit discharge. 

1009.2.1 Elevators required. In buildings where a 
required accessible floor is four or more stories above or 
below a level of exit discharge, not less than one required 
accessible means of egress shall be an elevator complying 
with Section 1009.4. 

Exceptions: 

1. In buildings equipped throughout with an auto
matic sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2, the elevator 
shall not be required on floors provided with a 
horizontal exit and located at or above the levels 
of e~it discharge. 

2. In buildings equipped throughout with an auto
matic sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2, the elevator 
shall not be required on floors provided with a 
ramp conforming to the provisions of Section 
1012. 

1009.3 Stairways. In order to be considered part of an acces
sible means of egress, a stairway between stories shall have a 
clear width of 48 inches (1219 mm) minimum between hand
rails and shall either incorporate an area of refuge within an 
enlarged floor-level landing or shall be accessed from an area 
of refuge complying with Section 1009.6. Exit access stair-
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ways that connect levels in the same story are not permitted 
as part of an accessible means of egress. 

Exceptions: 

1. Exit access stairways providing means of egress 
from mezzanines are permitted as part of an accessi
ble means of egress. 

2. The clear width of 48 inches (1219 mm) between 
handrails is not required in buildings equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 
903.3.1.2. 

3. The clear width of 48 inches (1219 mm) between 
handrails is not required for stairways accessed 
from a refuge area in conjunction with a horizontal 
exit. 

4. Areas of refuge are not required at exit access stair
ways where two-way communication is provided at 
the elevator landing in accordance with Section 
1009.8. 

5. Areas of refuge are not required at stairways in 
buildings equipped throughout with an automatic 
sprinkler system installed in accordance with Sec
tion 903.3.1.1 or 903.3.1.2. 

6. Areas of refuge are not required at stairways serving 
open parking garages. 

7. Areas of refuge are not required for smoke-protected 
assembly seating areas complying with Section 
1029.6.2. 

8. Areas of refuge are not required at stairways in 
Group R-2 occupancies. 

9. Areas of refuge are not required for stairways 
accessed from a refuge area in conjunction with a 
horizontal exit. 

1009.4 Elevators. In order to be considered part of an acces
sible means of egress, an elevator shall comply with the 
emergency operation and signaling device requirements of 
Section 2.27 of ASME A17.l. Standby power shall be pro
vided in accordance with Chapter 27 and Section 3003. The 
elevator shall be accessed from an area of refuge complying 
with Section 1009.6. 

Exceptions: 

1. Areas of refuge are not required at the elevator in 
open parking garages. 

2. Areas of refuge are not required in buildings and 
facilities equipped throughout with an automatic 
sprinkler system installed in accordance with Sec
tion 903.3.1.1or903.3.1.2. 

3. Areas of refuge are not required at elevators not 
required to be located in a shaft in accordance with 
Section 712. 
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4. Areas of refuge are not required at elevators serving 
smoke-protected assembly seating areas complying 
with Section 1029.6.2. 

5. Areas of refuge are not required for elevators 
accessed from a refuge area in conjunction with a 
horizontal exit. 

1009.5 Platform lifts. Platform lifts shall be permitted to 
serve as part of an accessible means of egress where allowed 
as part of a required accessible route in Section 1109.8 except 
for Item 10. Standby power for the platform lift shall be pro
vided in accordance with Chapter 27. 

1009.6 Areas of refuge. Every required area of refuge shall 
be accessible from the space it serves by an accessible means 
of egress. 

1009.6.1 Travel distance. The maximum travel distance 
from any accessible space to an area of refuge shall not 
exceed the exit access travel distance permitted for the 
occupancy in accordance with Section 1017.1. 

1009.6.2 Stairway or elevator access. Every required 
area of refuge shall have direct access to a stairway com
plying with Sections 1009.3 and 1023 or an elevator com
plying with Section 1009.4. 

1009.6.3 Size. Each area of refuge shall be sized to 
accommodate one wheelchair space of 30 inches by 48 
inches (762 mm by 1219 mm) for each 200 occupants or 
portion thereof, based on the occupant load of the area of 
refuge and areas served by the area of refuge. Such wheel
chair spaces shall not reduce the means of egress mini
mum width or required capacity. Access to any of the 
required wheelchair spaces in an area of refuge shall not 
be obstructed by more than one adjoining wheelchair 
space. 

1009.6.4 Separation. Each area of refuge shall be sepa
rated from the remainder of the story by a smoke barrier 
complying with Section 709 or a horizontal exit comply
ing with Section 1026. Each area of refuge shall be 
designed to minirriize the intrusion of smoke. 

Exceptions: 

1. Areas of refuge located within an enclosure for 
interior exit stairways complying with Section 
1023. 

2. Areas of refuge in outdoor facilities where exit 
access is essentially open to the outside. 

1009.6.5 Two-way communication. Areas of refuge shall 
be provided with a two-way coinmunication system com
plying with Sections 1009.8.1and1009.8.2. 

1009.7 Exterior areas for assisted rescue. Exterior areas for 
assisted rescue shall be accessed by an accessible route from 
the area served. 

Where the exit discharge does not include an accessible 
route from an exit located on the level of exit discharge to a 
public way, an exterior area of assisted rescue shall be pro
vided on the exterior landing in accordance with Sections 
1009.7.l through 1009.7.4. 
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1009.7.1 Size. Each exterior area for assisted rescue shall 
be sized to accommodate wheelchair spaces in accordance 
with Section 1009.6.3. 

1009.7.2 Separation. Exterior walls separating the exte
rior area of assisted rescue from the interior of the building 
shall have a minimum fire-resistance rating of 1 hour, 
rated for exposure to fire from the inside. The fire-resis
tance-rated exterior wall construction shall extend hori
zontally 10 feet (3048 mm) beyond the landing on either 
side of the landing or equivalent fire-resistance-rated con
struction is permitted to extend out perpendicular to the 
exterior wall 4 feet (1220 mm) minimum on the side of the 
landing. The fire-resistance-rated construction shall 
extend vertically from the ground to a point 10 feet (3048 
mm) above the floor level of the area for assisted rescue or 
to the roof line, whichever is lower. Openings within such 
fire-resistance-rated exterior walls shall be protected in 
accordance with Section 716. 

1009.7.3 Openness. The exterior area for assisted rescue 
shall be open to the outside air. The sides other than the 
separation walls shall be not less than 50 percent open, and 
the open area shall be distributed so as to minimize the 
accumulation of smoke or toxic gases. 

1009.7.4 Stairways. Stairways that are part of the means 
of egress for the exterior area for assisted rescue shall pro
vide a clear width of 48 inches (1220 mm) between hand
rails. 

Exception: The clear width of 48 inches (1220 mm) 
between handrails is not required at stairways serving 
buildings equipped throughout with an automatic 
sprinkler system instailed in accordance with Section 
903.3.1.1or903.3.1.2. 

1009.8 Two-way communication. A two-way communica
tion system complying with Sections 1009.8.1 and 1009.8.2 
shall be provided at the landing serving each elevator or bank 
of elevators on each accessible floor that is one or more sto
ries above or below the level of exit discharge. 

Exceptions: 

1. Two-way communication systems are not required 
at the landing serving each elevator or bank of ele
vators where the two-way communication system is 
provided within areas of refuge in accordance with 
Section 1009.6.5. · 

2. Two-way communication systems are not required 
on floors provided with ramps conforming to the 
provisions of Section 1012. 

3. Two-way communication systems are not required at 
the landings serving only service elevators that are 
not designated as part of the accessible means of 
egress or serve as part of the required accessible 
route into a facility. 

4. Two-way communication systems are not required at 
the landings serving only freight elevators. 

5. Two-way communication systems are not required at 
the landing serving a private residence elevator. 
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1009.8.1 System requirements. Two-way communica
tion systems shall provide communication between each 
required location and the fire command center or a central 
control point location approved by the fire department. 
Where the central control point is not a constantly 
attended location, a two-way communication system shall 
have a timed automatic telephone dial-out capability to a 
monitoring location or 9-1-1. The two-way communica
tion system shall include both audible and visible signals. 

1009.8.2 Directions. Directions for the use of the two-way 
communication system, instructions for summoning assis
tance via the two-way communication system and written 
identification of the location shall be posted adjacent to the 
two-way communication system. Signage shall comply 
with the ICC Al 17 .1 requirements for visual characters. 

1009.9 Signage. Signage indicating special accessibility pro
visions shall be provided as shown: 

1. Each door providing access to an area of refuge from 
an adjacent floor area shall be identified by a sign stat
ing: AREA OF REFUGE. 

2. Each door providing access to an exterior area for 
assisted rescue shall be identified by a sign stating: 
EXTERIOR AREA FOR ASSISTED RESCUE. 

Signage shall comply with the ICC Al17.1 requirements 
for visual characters and include the International Symbol of 
Accessibility. Where exit sign illumination is required by 
Section 1013.3, the signs shall be illuminated. Additionally, 

I visual characters, raised character and braille signage com
plying with ICC Al 17 .1 shall be located at each door to an 
area of refuge and exterior area for assisted rescue in accor
dance with Section 1013.4. 

1009.10 Directional signage. Directional signage indicating 
the location of all other means of egress and which of those 
are accessible means of egress shall be provided at the fol
lowing: 

1. At exits serving a required accessible space but not pro
viding an approved accessible means of egress. 

2. At elevator landings. 

3. Within areas of refuge. 

1009.11 Instructions. In areas of refuge and exterior areas 
for assisted rescue, instructions on the use of the area under 

I emergency conditions shall be posted. Signage shall comply 
with the ICC All7.l requirements for visual characters. The 
instructions shall include all of the following: 

1. Persons able to use the exit stairway do so as soon as 
possible, unless they are assisting others. 

2. Information on planned availability of assistance in the 
use of stairs or supervised operation of elevators and 
how to summon such assistance. 

3. Directions for use of the two-way communication sys
tem where provided. 
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SECTION 1010 
DOORS, GATES AND TURNSTILES 

1010.1 Doors. Means of egress doors shall meet the require
ments of this section. Doors serving a means of egress system 
shall meet the requirements of this section and Section 
1022.2. Doors provided for egress purposes in numbers 
greater than required by this code shall meet the requirements 
of this section. 

Means of egress doors shall be readily distinguishable 
from the adjacent construction and finishes such that the 
doors are easily recognizable as doors. Mirrors or similar 
reflecting materials shall not be used on means of egress 
doors. Means of egress doors shall not be concealed by cur
tains, drapes, decorations or similar materials. 

101.0.1.1 Size of doors. The required capacity of each I 
door opening shall be sufficient for the occupant load 
thereof and shall provide a minimum clear width of 32 
inches (813 mm). Clear openings of doorways with swing
ing doors shall be measured between the face of the door 
and the stop, with the door open 90 degrees (l.57 rad). 
Where this section requires a minimum clear width of 32 
inches (813 mm) and a door opening includes two door 
leaves without a mullion, one leaf shall provide a clear 
opening width of 32 inches (813 mm). The maximum 
width of a swinging door leaf shall be 48 inches (1219 
mm) nominal. Means of egress doors in a Group I-2 occu
pancy used for the movement of beds shall provide a clear 
width not less than 41 1

/ 2 inches (1054 mm). The height of 
door openings shall be not less than 80 inches (2032 mm). 

Exceptions: 

1. The minimum and maximum width shall not 
apply to door openings that are not part of the 
required means of egress in Group R-2 and R-3 
occupancies. 

2. Door openings to resident sleeping units in 
Group I-3 occupancies shall have a clear width 
ofnot less than 28 inches (711 mm). 

3. Door openings to storage closets less than 10 
square feet (0.93 m2

) in area shall not be limited 
by the minimum width. 

4. Width of door leaves in revolving doors that 
comply with Section 1010.1.4.1 shall not be 
limited: 

5. Door openings within a dwelling unit or sleep
ing unit shall be not less than 78 inches (1981 
mm) in height. 

6. Exterior door openings in dwelling units and 
sleeping units, other than the required exit door, 
shall be not less than 76 inches (1930 mm) in 
height. 
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7. In other than Group R-1 occupancies, the mini
mum widths shall not apply to interior egress 
doors within a dwelling unit or sleeping unit 
that is. not required to be an Accessible unit, 
Type A unit or Type B unit. 

8. Door openings required to be accessible within 
Type B units shall have a minimum clear width 
of 31.75 inches (806 mm). 

9. Doors to walk-in freezers and coolers less than 
1,000 square feet (93 m2

) in area shall have a 
maximum width of 60 inches (1524 mm). 

10. In Group R-1 dwelling units or sleeping units 
not required to be Accessible units, the mini
mum width shall not apply to doors for showers 
or saunas. 

1010.1.1.1 Projections into clear width. There shall 
not be projections into the required clear width lower 
than 34 inches (864 mm) above the floor or ground. 
Projections into the clear opening width between 34 
inches (864 mm) and 80 inches (2032 mm) above the 
floor or ground shall not exceed 4 inches (102 mm). 

Exception: Door closers and door stops shall be 
permitted to be 78 inches (1980 mm) minimum 
above the floor. 

1010.1.2 Door swing. Egress doors shall be of the pivoted 
or side-hinged swinging type. 

Exceptions: 

1. Private garages, office areas, factory and storage 
areas with an occupant ZOad of 10 or less. 

2. Group I-3 occupancies used as a place of deten
tion. 

3. Critical or intensive care patient rooms within 
suites of health care facilities. 

4. Doors within or serving a single dwelling unit in 
Groups R-2 and R-3. 

5. In other than Group H occupancies, revolving 
doors complying with Section 1010.1.4.1. 

6. In other than Group H occupancies, special pur
pose horizontal sliding, accordion or folding door 
assemblies complying with Section 1010.1.4.3. 

7. Power-operated doors in accordance with Section 
1010.1.4.2. 

8. Doors serving a bathroom within an individual 
sleeping unit in Group R-1. 

9. In other than Group H occupancies, manually 
operated horizontal sliding doors are permitted in 
a means of egress from spaces with an occupant 
load of 10 or less. 

1010.1.2.1 Direction of swing. Pivot or side-hinged 
swinging doors shall swing in the direction of egress 
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travel where serving a room or area containing an occu
pant load of 50 or more persons or a Group H occu
pancy. 

1010.1.3 Door opening force. The force for pushing or 
pulling open interior swinging egress doors, other than fire 
doors, shall not exceed 5 pounds (22 N). These forces do I 
not apply to the force required to retract latch bolts or dis
engage other devices that hold the door in a closed posi
tion. For other swinging doors, as well as sliding and 
folding doors, the door latch shall release when subjected 
to a 15-pound (67 N) force. The door shall be set in motion 
when subjected to a 30-pound (133 N) force. The door 
shall swing to a full-open position when subjected to a 15-
pound ( 67 N) force. 

1010.1.3.1 Location of applied forces. Forces shall be 
applied to the latch side of the door. 

1010.1.4 Special doors. Special doors and security grilles 
shall comply with the requirements of Sections 1010.1.4.1 
through 1010.1.4.4. 

1010.1.4.1 Revolving doors. Revolving doors shall 
comply with the following: 

1. Revolving doors shall comply with BHMA 
A156.27 and shall be installed in accordance with 
the manufacturer's instructions. 

2. Each revolving door shall be capable of breakout 
in accordance with BHMA A156.27 and shall 
provide an aggregate width of not less than 36 
inches (914 mm). 

3. A revolving door shall not be located within 10 
feet (3048 mm) of the foot or top of stairways or 
escalators. A dispersal area shall be provide\f 
between the stairways or escalators and the 
revolving doors. 

4. The revolutions per minute (rpm) for a revolving 
door shall not exceed the maximum rpm as speci
fied in BHMA A156.27. Manual revolving doors 
shall comply with Table 1010.1.4.1(1). Auto
matic or power-operated revolving doors shall 
comply with Table 1010.1.4.1(2). 

5. An emergency stop switch shall be provided near 
each entry point of a revolving door within 48 
inches (1220 mm) of the door and between 24 
inches (610 mm) and 48 inches (1220 mm) above 
the floor. The activation area of the emergency 
stop switch button shall be not less than 1 inch 
(25 mm) in diameter and shall be red. 

6. Each revolving door shall have a side-hinged 
swinging door that complies with Section 1010.1 
in the same wall and within 10 feet (3048 mm) of 
the revolving door. 

7. Revolving doors shall not be part of an accessible 
route required by Section 1009 and Chapter 11. 
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TABLE 1010.1.4.1(1) 
MAXIMUM DOOR SPEED MANUAL REVOLVING DOORS 

REVOLVING DOOR MAXIMUM MAXIMUM ALLOWABLE 
NOMINAL DIAMETER (FT-IN) REVOLVING DOOR SPEED (RPM) 

6-0 12 

7-0 11 

8-0 10 

9-0 9 

10-0 8 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

TABLE 1010.1.4(2) 
MAXIMUM DOOR SPEED AUTOMATIC OR 
POWER-OPERATED REVOLVING DOORS 

REVOLVING DOOR MAXIMUM MAXIMUM ALLOWABLE 
NOMINAL DIAMETER (FT-IN) REVOLVING DOOR SPEED (RPM) 

8-0 7.2 

9-0 6.4 

10-0 5.7 

11-0 5.2 

12-0 4.8 

12-6 4.6 

14-0 4.1 

16-0 3.6 

17-0 3.4 

18-0 3.2 

20-0 2.9 

24-0 2.4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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1010.1.4.1.1 Egress component. A revolving door 
used as a component of a means of egress shall com
ply with Section 1010.1.4.1 and the following three 
conditions: 

1. Revolving doors shall not be given credit for 
more than 50 percent of the minimum width or 
required capacity. 

2. Each revolving door shall be credited with a 
capacity based on not more than a 50-person 
occupant load. 

3. Each revolving door shall provide for egress 
in accordance with BHMA A156.27 with a 
breakout force of not more than 130 pounds 
(578 N). 

1010.1.4.1.2 Other than egress component. A 
revolving door used as other than a component of a 
means of egress shall comply with Section 
1010.1.4.1. The breakout force of a revolving door 
not used as a component of a means of egress shall 
not be more than 180 pounds (801 N). 

Exception: A breakout force in excess of 180 
pounds (801 N) is permitted if the collapsing 

force is reduced to not more than 130 pounds I 
(578 N) when not less than one of the following 
conditions is satisfied: 

1. There is a power failure or power is 
removed to the device holding the door 
wings in position. 

2. There is an actuation of the automatic 
sprinkler system where such system is pro
vided. 

3. There is an actuation of a smoke detection 
system that is installed in accordance with 
Section 907 to provide coverage in areas 
within the building that are within 75 feet 
(22 860 mm) of the revolving doors. 

4. There is an actuation of a manual control 
switch, in an approved location and clearly 
identified, that reduces the breakout force 
to not more than 130 pounds (578 N). 

1010.1.4.2 Power-operated doors. Where means of 
egress doors are operated or assisted by power, the 
design shall be such that in the event of power failure, 
the door is capable of being opened manually to permit 
means of egress travel or closed where necessary to 
safeguard means of egress. The forces required to open 
these doors manually shall not exceed those specified 
in Section 1010.1.3, except that the force to set the door 
in motion shall not exceed 50 pounds (220 N). The 
door shall be capable of swinging open from any posi
tion to the full width of the opening in which such door 
is installed when a force is applied to the door on the 
side from which egress is made. Power-operated swing
ing doors, power-operated sliding doors and power
operated folding doors shall comply with BHMA 
A156.10. Power-assisted swinging doors and low
energy power-operated swinging doors shall comply 
with BHMA A156.19. 

Exceptions: 

1. Occupancies in Group 1-3. 

2. Horizontal sliding doors complying with Sec
tion 1010.1.4.3. 

3. For a biparting door in the emergency break
out mode, a door leaf located within a multi
ple-leaf opening shall be exempt from the 
minimum 32-inch (813 mm) single-leaf 
requirement of Section 1010.1.1, provided a 
minimum 32-inch (813 mm) clear opening is 
provided when the two biparting leaves meet
ing in the center are broken out. 

1010.1.4.3 Special purpose horizontal sliding, accor-1 
dion or folding doors. In other than Group H occupan
cies, special purpose horizontal sliding, accordion or 
folding door assemblies permitted to be a component of 
a means of egress in accordance with Exception 6 to 
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I Section 1010.1.2 shall comply with all of the following 
criteria: 

1. The doors shall be power operated and shall be 
capable of being operated manually in the event 
of power failure. 

2. The doors shall be openable by a simple method 
from both sides without special knowledge or 
effort. 

3. The force required to operate the door shall not 
exceed 30 pounds (133 N) to set the door in 
motion and 15 pounds (67 N) to close or open the 
door to the minimum required width. 

4. The door shall be openable with a force not to 
exceed 15 pounds (67 N) when a force of 250 
pounds (1100 N) is applied perpendicular to the 
door adjacent to the operating device. 

5. The door assembly shall comply with the applica
ble fire protection rating and, where rated, shall 
be self-closing or automatic closing by smoke 
detection in accordance with Section 716.5.9.3, 
shall be installed in accordance with NFP A 80 
and shall comply with Section 716. 

6. The door assembly shall have an integrated 
standby power supply. 

7. The door assembly power supply shall be electri
cally supervised. 

8. The door shall open to the minimum required 
width within 10 seconds after activation of the 
operating device. 

1010.1.4.4 Security grilles. In Groups B, F, Mand S, 
horizontal sliding or vertical security grilles are permit
ted at the main exit and shall be openable from the 
inside without the use of a key or special knowledge or 
effort during periods that the space is occupied. The 
grilles shall remain secured in the full-open position 
during the period of occupancy. by the general public. 
Where two or more means of egress are required, not 
more than one-half of the exits or exit access doorways 
shall be equipped with horizontal sliding or vertical 
security grilles. 

1010.1.5 Floor elevation. There shall be a floor or landing 
on each side of a door. Such floor or landing shall be at the 
same elevation on each side of the door. Landings shall be 
level except for exterior landings, which are permitted to 
have a slope not to exceed 0.25 unit vertical in 12 units 
horizontal (2-percent slope). 

Exceptions: 

1. Doors serving individual dwelling units in 
Groups R-2 and R-3 where the following apply: 

1.1. A door is permitted to open at the top step 
of an interior flight of stairs, provided the 
door does not swing over the top step. 

1.2. Screen doors and storm doors are permit
ted to swing over stairs or landings. 
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2. Exterior doors as provided for in Section 1003.5, 
Exception 1, and Section 1022.2, which are not 
on an accessible route. 

3. In Group R-3 occupancies not required to be 
Accessible units, Type A units or Type B units, the 
landing at an exterior doorway shall be not more 
than 73

/ 4 inches (197 mm) below the top of the 
threshold, provided the door, other than an exte
rior storm or screen door, does not swing over the 
landing. 

4. Variations in elevation due to differences in fin
ish materials, but not more than 1

/ 2 inch (12.7 
mm). 

5. Exterior decks, patios or balconies that are part of 
Type B dwelling units, have impervious surfaces 
and that are not more than 4 inches (102 mm) 
below the finished floor level of the adjacent inte
rior space of the dwelling unit. 

6. Doors serving equipment spaces not required to 
be accessible in accordance with Section 
1103.2.9 and serving an occupant load of five or 
less shall be permitted to have a landing on one 
side to be not more than 7 inches (178 mm) above 
or below the landing on the egress side of the 
door. 

1010.1.6 Landings at doors. Landings shall have a width 
not less than the width of the stairway or the door, which
ever is greater. Doors in the fully open position shall not 
reduce a required dimension by more than 7 inches (178 
mm). Where a landing serves an occupant load of 50 or 
more, doors in any position shall not reduce the landing to 
less than one-half its required width. Landings shall have a 
length measured in the direction of travel of noi less than 
44 inches (1118 mm). 

Exception: Landing length in the direction of travel in 
Groups R-3 and U and within individual units of Group 
R-2 need not exceed 36 inches (914 mm). 

1010.1.7 Thresholds. Thresholds at doorways shall not 
exceed 3

/ 4 inch (19.1 mm) in height above the finished 
floor or landing for sliding doors serving dwelling units or 
1
/ 2 inch (12.7 mm) above the finished floor or landing for 

other doors. Raised thresholds and floor level changes 
greater than 1/ 4 inch (6.4 mm) at doorways shall be beveled 
with a slope not greater than one unit vertical in two units 
horizontal (50-percent slope). 

Exceptions: 

1. In occupancy Group R-2 or R-3, threshold 
heights for sliding and side-hinged exterior doors 
shall be permitted to be up to 73

/ 4 inches (197 
mm) in height if all of the following apply: 

1.1. The door is not part of the required means 
of egress. 

1.2. The door is not part of an accessible route 
as required by Chapter 11. 

1.3. The dooris not part of an Accessible unit, 
Type A unit or Type B unit. 

263 



MEANS OF EGRESS 

2. In Type B units, where Exception 5 to Section 
1010.1.5 permits a 4-inch (102 mm) elevation 
change at the door, the threshold height on the 
exterior side of the door shall not exceed 43

/ 4 
inches (120 mm) in height above the exterior 
deck, patio or balcony for sliding doors or 41

/ 2 
inches (114 mm) above the exterior deck, patio or 
balcony for other doors. 

1010.1.8 Door arrangement. Space between two doors in 
a series shall be 48 inches (1219 mm) minimum plus the 
width of a door swinging into the space. Doors in a series 
shall swing either in the same direction or away from the 
space between the doors. 

Exceptions: 

1. The minimum distance between horizontal slid
ing power-operated doors in a series shall be 48 
inches (1219 mm). 

2. Storm and screen doors serving individual dwell
ing units in Groups R-2 and R-3 need not be 
spaced 48 inches (1219 mm) from the other door. 

3. Doors within individual dwelling units in Groups 
R-2 and R-3 other than within Type A dwelling 
units. 

1010.1.9 Door operations. Except as specifically permit
ted by this section, egress doors shall be readily openable 
from the egress side without the use of a key or special 
knowledge or effort. 
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1010.1.9.1 Hardware. Door handles, pulls, latches, 
locks and other operating devices on doors required to 
be accessible by Chapter 11 shall not require tight 
grasping, tight pinching or twisting of the wrist to oper
ate. 

1010.1.9.2 Hardware height. Door handles, pulls, 
latches, locks and other operating devices shall be 
installed 34 inches (864 mm) minimum and 48 inches 
(1219 mm) maximum above the finished floor. Locks 
used only for security purposes and not used for normal 
operation are permitted at any height. 

Exception: Access doors or gates in barrier walls 
and fences protecting pools, spas and hot tubs shall 
be permitted to have operable parts of the release of 
latch on self-latching devices at 54 inches (1370 
mm) maximum above the finished floor or ground, 
provided the self-latching devices are not also self
locking devices operated by means of a key, elec
tronic opener or integral combination lock. 

1010.1.9.3 Locks and latches. Locks and latches shall 
be permitted to prevent operation of doors where any of 
the following exist: 

1. Places of detention or restraint. 

2. In buildings in occupancy Group A having an 
occupant load of 300 or less, Groups B, F, Mand 
S, and in places of religious worship, the main 
door or doors are permitted to be equipped with 
key-operated locking devices from the egress 
side provided: 

2.1. The locking device is readily distinguish
able as locked. 

2.2. A readily visible durable sign is posted on 
the egress side on or adjacent to the door 
stating: THIS DOOR TO REMAIN 
UNLOCKED WHEN THIS SPACE IS 
OCCUPIED. The sign shall be in letters 1 
inch (25 mm) high on a contrasting back
ground. 

2.3. The use of the key-operated locking 
device is revokable by the building offi
cial for due cause. 

3. Where egress doors are used in pairs, approved 
automatic flush bolts shall be permitted to be 
used, provided that the door leaf having the auto
matic flush bolts does not have a doorknob or 
surface-mounted hardware. 

4. Doors from individual dwelling or sleeping units 
of Group R occupancies having an occupant load 
of 10 or less are permitted to be equipped with a 
night latch, dead bolt or security chain, provided 
such devices are openable from the inside with
out the use of a key or tool. 

5. Fire doors after the minimum elevated tempera
ture has disabled the unlatching mechanism in 
accordance with listed fire door test procedures. 

1010.1.9.4 Bolt locks. Manually operated flush bolts or 
surface bolts are not permitted. 

Exceptions: 

1. On doors not required for egress in individual 
dwelling units or sleeping units. 

2. Where a pair of doors serves a storage or 
equipment room, manually operated edge- or 
surface-mounted bolts are permitted on the 
inactive leaf. 

3. Where a pair of doors serves an occupant load 
of less than 50 persons in a Group B, F or S 
occupancy, manually operated edge- or sur
face-mounted bolts are permitted on the inac~ 
tive leaf. The inactive leaf shall not contain 
doorknobs, panic bars or similar operating 
hardware. 

4. Where a pair of doors serves a Group B, For S 
occupancy, manually operated edge- or sur
face-mounted bolts are permitted on the inac
tive leaf provided such inactive leaf is not 
needed to meet egress capacity requirements 
and the building is equipped throughout with 
an automatic sprinkler system in accordance 
with Section 903.3.1.1. The inactive leaf shall 
not contain doorknobs, panic bars cir similar 
operating hardware. 

5. Where a pair of doors serves patient care 
rooms in Group I-2 occupancies, self-latching 
edge- or surface-mounted bolts are permitted 
on the inactive leaf provided that the inactive 
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I 
leaf is not needed to meet egress capacity 
requirements and the inactive leaf shall not 
contain doorknobs, panic bars or similar oper
ating hardware. 

1010.1.9.5 Unlatching. The unlatching of any door or 
leaf shall not require more than one operation. 

Exceptions: 

1. Places of detention or restraint. 

2. Where manually operated bolt locks are per
mitted by Section 1010.1.9.4. 

3. Doors with automatic flush bolts as permitted 
by Section 1010.1.9.3, Item 3. 

4. Doors from individual dwelling units and 
sleeping units of Group R occupancies as per
mitted by Section 1010.1.9.3, Item 4. 

1010.1.9.5.1 Closet and bathroom doors in Group 
R-4 occupancies. In Group R-4 occupancies, closet 
doors that latch in the closed position shall be open
able from inside the closet, and bathroom doors that 
latch in the closed position shall be capable of being 
unlocked from the ingress side. 

1010.1.9.6 Controlled egress doors in Groups I-1 
and I-2. Electric locking systems, including electro
mechanical locking systems and electromagnetic lock
ing systems, shall be permitted to be locked in the 
means of egress in Group I-1 or I-2 occupancies where 
the clinical needs of persons receiving care require their 
containment. Controlled egress doors shall be permitted 
in such occupancies where the building is equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or an approved 
automatic smoke or heat detection system installed in 
accordance with Section 907, provided that the doors 
are installed and operate in accordance with all of the 
following: 

1. The door locks shall unlock on actuation of the 
automatic sprinkler system or automatic fire 
detection system. 

2. The door locks shall unlock on loss of power con
trolling the lock or lock mecha.nism. 

3. The door locking system shall be installed to 
have the capability of being unlocked by a switch 
located at the fire command center, a nursing sta
tion or other approved location. The switch shall 
directly break power to the lock. 

4. A building occupant shall not be required to pass 
through more than one door equipped with a con
trolled egress locking system before entering an 
exit. 

5. The procedures for unlocking the doors shall be 
described and approved as part of the emergency 

2015 INTERNATIONAL BUILDING CODE® 

MEANS OF EGRESS 

planning and preparedness required by Chapter 4 
of the International Fire Code. 

6. All clinical staff shall have the keys, codes or 
other means necessary to operate the locking sys
tems. 

7. Emergency lighting shall be provided at the door. 

8. The door locking system units shall be listed in 
accordance with UL 294. 

Exceptions: 

1. Items 1 through 4 shall not apply to doors to 
areas occupied by persons who, because of 
clinical needs, require restraint or containment 
as part of the function of a psychiatric treat
ment area. 

2. Items 1 through 4 shall not apply to doors to 
areas where a listed egress control system is 
utilized to reduce the risk of child abduction 
from nursery and obstetric areas of a Group I-
2 hospital. 

1010.1.9.7 Delayed egress. Delayed egress locking 
systems shall be permitted to be installed on doors serv
ing any occupancy except Group A, E and H in build
ings that are equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 
or an approved automatic smoke or heat detection sys
tem installed in accordance with Section 907. The lock
ing system shall be installed and operated in 
accordance with all of the following: 

1. The delay electronics of the delayed egress lock
ing system shall deactivate upon actuation of the 
automatic sprinkler system or automatic fire 
detection system, allowing immediate, free 
egress. 

2. The delay electronics of the delayed egress lock
ing system shall deactivate upon loss of power 
controlling the lock or lock mechanism, allowing 
immediate free egress. 

3. The delayed egress locking system shall have the 
capability of being deactivated at the fire com
mand center and other approved locations. 

4. An attempt to egress shall initiate an irreversible 
process that shall allow such egress in not more 
than 15 seconds when a physical effort to exit is 
applied to the egress side door hardware for not 
more than 3 seconds. Initiation of the irreversible 
process shall activate an audible signal in the 
vicinity of the door. Once the delay electronics 
have been deactivated, rearming the delay elec
tronics shall be by manual means only. 

Exception: Where approved, a delay of not 
more than 30 seconds is permitted on a 
delayed egress door. 
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5. The egress path from any point shall not pass 
through more than one delayed egress locking 
system. 

Exception: In Group I-2 or I-3 occupancies, 
the egress path from any point in the building 
shall pass through not more than two delayed 
egress locking systems provided the combined 
delay does not exceed 30 seconds. 

6. A sign shall be provided on the door and shall be 
located above and within 12 inches (305 mm) of 
the door exit hardware: 

6.1. For doors that swing in the direction of 
egress, the sign shall read: PUSH UNTIL 
ALARM SOUNDS. DOOR CAN BE 
OPENED IN 15 [30] SECONDS. 

6.2. For doors that swing in the opposite direc
tion of egress, the sign shall read: PULL 
UNTIL ALARM SOUNDS. DOOR CAN 
BE OPENED IN 15 [30] SECONDS. 

6.3. The sign shall comply with the visual 
character requirements in ICC All 7 .1. 

Exception: Where approved, in Group I occu
pancies, the installation of a sign is not 
required where care recipients who because of 
clinical needs require restraint or containment 
as part of the function of the treatment area. 

7. Emergency lighting shall be provided on the 
egress side of the door. 

8. The delayed egress locking system units shall be 
listed in accordance with UL 294. 

1010.1.9.8 Sensor release of electrically locked 
egress doors. The electric locks on sensor released 
doors located in a means of egress in buildings with an 
occupancy in Group A, B, E, I-1, I-2, I-4, M, R-1 or R-
2 and entrance doors to tenant spaces in occupancies ill 
Group A, B, E, I-1, I-2, I-4, M, R-1 or R-2 are permit
ted where installed and operated in accordance with all 
of the following criteria: 

1. The sensor shall be installed on the egress side, 
arranged to detect an occupant approaching the 
doors. The doors shall be arranged to unlock by a 
signal from or loss of power to the sensor. 

2. Loss of power to the lock or locking system shall 
automatically unlock the doors. 

3. The doors shall be arranged to unlock from a 
manual unlocking device located 40 inches to 48 
inches (1016 mm to 1219 mm) vertically above 
the floor and within 5 feet (1524 mm) of the 
secured doors. Ready access shall be provided to 
the manual unlocking device and the device shall 
be clearly identified by a sign that reads "PUSH 
TO EXIT." When operated, the manual unlock
ing device shall result in direct interruption of 

power to the lock-independent of other elec-1 
tronics-and the doors shall remain unlocked for 
not less than 30 seconds. 

4. Activation of the building fire alarm system, 
where provided, shall automatically unlock the 
doors, and the doors shall remain unlocked until 
the fire alarm system has been reset. 

5. Activation of the building automatic sprinkler 
system or fire detection system, where provided, 
shall automatically unlock the doors. The doors 
shall remain unlocked until the fire alarm system 
has been reset. 

6. The door locking system units shall be listed in 
accordance with UL 294. 

1010.1.9.9 Electromagnetically locked egress doors. 
Doors in the means of egress in buildings with an occu
pancy in Group A, B, E, I-1, I-2, I-4, M, R-1 or R-2 and 
doors to tenant spaces in Group A, B, E, I-1, I-2, I-4, 
M, R-1 or R-2 shall be permitted to be locked with an 
electromagnetic locking system where equipped with 
hardware that incorporates a built-in switch and where 
installed and operated in accordance with all of the fol
lowing: 

1. The hardware that is affixed to the door leaf has 
an obvious method of operation that is readily 
operated under all lighting conditions. 

2. The hardware is capable of being operated with 
one hand. 

3. Operation of the hardware directly interrupts the 
power to the electromagnetic lock and unlocks 
the door immediately. 

4. Loss of power to the locking system automati
cally unlocks the door. 

5. Where panic or fire exit hardware is required by 
Section 1010.1.10, operation of the panic or fire 
exit hardware also releases the electromagnetic 
lock. 

6. The locking system units shall be listed in accor-
dance with UL 294. 

lOi0.1.9.10 Locking arrangements in correctional 
facilities. In occupancies in Groups A-2, A-3, A-4, B, 
E, F, I-2, I-3, Mand Swithin correctional and detention 
facilities, doors in means of egress serving rooms or 
spaces occupied by persons whose movements are con
trolled for security reasons shall be permitted to be 
locked where equipped with egress control devices that 
shall unlock manually and by not less than one of the 
following means: 

1. Activation of an automatic sprinkler system 
installed in accordance with Section 903.3.1.1. 

2. Activation of an approved manual fire alarm 
box. 

3. A signal from a constantly attended location. 
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1010.1.9.11 Stairway doors. Interior stairway means 
of egress doors shall be openable from both sides with
out the use of a key or special knowledge or effort. 

Exceptions: 

1. Stairway discharge doors shall be openable 
from the egress side and shall only be locked 
from the opposite side. 

2. This section shall not apply to doors arranged 
in accordance with Section 403.5.3. 

3. In stairways serving not more than four sto
ries, doors are permitted to be locked from the 
side opposite the egress side, provided they 
are openable from the egress side and capable 
of being unlocked simultaneously without 
unlatching upon a signal from the fire com
mand center, if present, or a signal by emer
gency personnel from a single location inside 
the main entrance to the building. 

4. Stairway exit doors shall be openable from the 
egress side and shall only be locked from the 
opposite side in Group B, F, M and S occu
pancies where the only interior access to the 
tenant space is from a single exit stairway 
where permitted in Section 1006.3.2. 

5. Stairway exit doors shall be openable from the 
egress side and shall only be locked from the 
opposite side in Group R-2 occupancies where 
the only interior access to the dwelling unit is 
from a single exit stairway where permitted in 
Section 1006.3.2. 

1010.1.10 Panic and fire exit hardware. Doors serving a 
Group H occupancy and doors serving rooms or spaces 
with an occupant load of 50 or more in a Group A or E 
occupancy shall not be provided with a latch or lock other 
than panic hardware or fire exit hardware. 

Exceptions: 

1. A main exit of a Group A occupancy shall be per
mitted to be locking in accordance with Section 
1010.1.9.3, Item 2. 

2. Doors serving a Group A or E occupancy shall be 
permitted to be electromagnetically locked in 
accordance with Section 1010.1.9.9. 

Electrical rooms with equipment rated 1,200 amperes or 
more and over 6 feet (1829 mm) wide, and that contain 
overcurrent devices, switching devices or control devices 
with exit or exit access doors, shall be equipped with panic 
hardware or fire exit hardware. The doors shall swing in 
the direction of egress travel. 

1010.1.10.1 Installation. Where panic or fire exit 
hardware is installed, it shall comply with the follow
ing: 

1. Panic hardware shall be listed in accordance 
with UL 305. 

2. Fire exit hardware shall be listed in accordance 
with UL lOC and UL 305. 
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3. The actuating portion of the releasing device 
shall extend not less than one-half of the door leaf 
width. 

4. The maximum unlatching force shall not exceed 
15 pounds (67 N). 

1010.1.10.2 Balanced doors. If balanced doors are 
used and panic hardware is required, the panic hard
ware shall be the push-pad type and the pad shall not 
extend more than one-half the width of the door mea
sured from the latch side. 

1010.2 Gates. Gates serving the means of egress system shall 
comply with the requirements of this section. Gates used as a 
component in a means of egress shall conform to the applica
ble requirements for doors. 

Exception: Horizontal sliding or swinging gates exceed
ing the 4-foot (1219 mm) maximum leaf width limitation 
are permitted in fences and walls surrounding a stadium. 

1010.2.1 Stadiums. Panic hardware is not required on 
gates surrounding stadiums where such gates are under 
constant immediate supervision while the public is pres
ent, and where safe dispersal areas based on 3 square feet 
(0.28 m.2) per occupant are located between the fence and 
enclosed space. Such required safe dispersal areas shall 
not be located less than 50 feet (15 240 mm) from the 
enclosed space. See Section 1028.5 for means of egress 
from safe dispersal areas. 

1010.3 Turnstiles. Turnstiles or similar devices that restrict 
travel to one direction shall not be placed so as to obstruct 
any required means of egress. 

Exception: Each turnstile or similar device shall be cred-1 
ited with a capacity based on not more than a SO-person 
occupant load where all of the following provisions are 
met: 

1. Each device shall turn free in the direction of egress 
travel when primary power is lost and on the manual 
release by an employee in the area. 

2. Such devices are not given credit for more than 50 I 
percent of the required egress capacity or width. 

3. Each device is not more than 39 inches (991 mm) 
high. 

4. Each device has not less than 161
/ 2 inches (419 mm) 

clear width at and below a height of 39 inches (991 
mm) and not less than 22 inches (559 mm) clear 
width at heights above 39 inches (991 mm). 

Where located as part of an accessible route, turnstiles 
shall have not less than 36 inches (914 mm) clear at and 
below a height of 34 inches (864 mm), not less than 32 inches 
(813 mm) clear width between 34 inches (864 mm) and 80 
inches (2032 mm) and shall consist of a mechanism other 
than a revolving device. 

1010.3.1 High turnstile. Turnstiles more than 39 inches 
(991 mm) high shall meet the requirements for revolving 
doors. 

1010.3.2 Additional door. Where serving an occupant 
load greater than 300, each turnstile that is not portable 
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shall have a side-hinged swinging door that conforms to 
Section 1010.1within50 feet (15 240 mm). 

SECTION 1011 
STAIRWAYS 

1011.1 General. Stairways serving occupied portions of a 
building shall comply with the requirements of Sections 
1011.2 through 1011.13. Alternating tread devices shall com
ply with Section 1011.14. Ships ladders shall comply with 
Section 1011.15. Ladders shall comply with Section 1011.16. 

Exception: Within rooms or spaces used for assembly 
purposes, stepped aisles shall comply with Section 1029. 

1011.2 Width and capacity. The required capacity of stair
ways shall be determined as specified in Section 1005.1, but 
the minimum width shall be not less than 44 inches (1118 
mm). See Section 1009.3 for accessible means of egress 
stairways. 

Exceptions: 

1. Stairways serving an occupant load of less than 50 
shall have a width of not less than 36 inches (914 
mm). 

2. Spiral stairways as provided for in Section 1011.10. 

3. Where an incline platform lift or stairway chairlift is 
installed on stairways serving occupancies in Group 
R-3, or within dwelling units in occupancies in 
Group R-2, a clear passage width not less than 20 
inches (508 mm) shall be provided. Where the seat 
and platform can be folded when not in use, the dis
tance shall be measured from the folded position. 

1011.3 Headroom. Stairways shall have a headroom clear
ance of not less than 80 inches (2032 mm) measured verti
cally from a line connecting the edge of the nosings. Such 
headroom shall be continuous above the stairway to the point 
where the line intersects the landing below, one tread depth 
beyond the bottom riser. The minimum clearance shall be 
maintained the full width of the stairway and landing. 

Exceptions: 

1. Spiral stairways complying with Section 1011.10 
are permitted a 78-inch (1981 mm) headroom clear
ance. 

2. In Group R-3 occupancies; within dwelling units in 
Group R-2 occupancies; and in Group U occupan
cies that are accessory to a Group R-3 occupancy or 
accessory to individual dwelling units in Group R-2 
occupancies; where the nosings of treads at the side 
of a flight extend under the edge of a floor opening 
through which the stair passes, the floor opening 
shall be allowed to project horizontally into the 
required headroom not more than 43

/ 4 inches (121 
mm). 

1011.4 Walkline. The walkline across winder treads shall be 
concentric to the direction of travel through the turn and 
located 12 inches (305 mm) from the side where the winders 
are narrower. The 12-inch (305 mm) dimension shall be mea
sured from the widest point of the clear stair width at the 
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walking surface of the winder. Where winders are adjacent 
within the flight, the point of the widest clear stair width of 
the adjacent winders shall be used. 

1011.5 Stair treads and risers. Stair treads and risers shall 
comply with Sections 1011.5.1through1011.5.5.3. 

1011.5.1 Dimension reference surfaces. For the purpose 
of this section, all dimensions are exclusive of carpets, 
rugs or runners. 

1011.5.2 Riser height and tread depth. Stair riser 
heights shall be 7 inches (178 mm) maximum and 4 inches 
(102 mm) minimum. The riser height shall be measured 
vertically between the nosings of adjacent treads. Rectan
gular tread depths shall be 11 inches (279 mm) minimum 
measured horizontally between the vertical planes of the 
foremost projection of adjacent treads and at a right angle 
to the tread' s nosing. Winder treads shall have a minimum 
tread depth of 11 inches (279 mm) between the vertical 
planes of the foremost projection of adjacent treads at the 
intersections with the walkline and a minimum tread depth 
of 10 inches (254 mm) within the clear width of the stair. 

Exceptions: 

1. Spiral stairways in accordance with Section 
1011.10. 

2. Stairways connecting stepped aisles to cross 
aisles or concourses shall be permitted to use the 
riser/tread dimension in Section 1029.13.2. 

3. In Group R-3 occupancies; within dwelling units 
in Group R-2 occupancies; and in Group U occu
pancies that are accessory to a Group R-3 occu
pancy or accessory to individual dwelling units in 
Group R-2 occupancies; the maximum riser 
height shall be 73

/ 4 inches (197 mm); the mini
mum tread depth shall be 10 inches (254 mm); 
the minimum winder tread depth at the walkline 
shall be 10 inches (254 mm); and the minimum 
winder tread depth shall be 6 inches (152 mm). A 
nosing projection not less than 3

/ 4 inch (19.1 
mm) but not more than 11/4 inches (32 mm) shall 
be provided on stairways with solid risers where 
the tread depth is less than 11 inches (279 mm). 

4. See Section 403.l of the International Existing 
Building Code for the replacement of existing 
stairways. 

5. In Group I-3 facilities, stairways providing 
access to guard towers, observation stations and 
control rooms, not more than 250 square feet (23 
m2

) in area, shall be permitted to have a maxi
mum riser height of 8 inches (203 mm) and a 
minimum tread depth of 9 inches (229 mm). 

1011.5.3 Winder treads. Winder treads are not permitted 
in means of egress stairways except within a dwelling unit. 

Exceptions: 

1. Curved stairways in accordance with Section 
1011.9. 

2. Spiral stairways in accordance with Section 
1011.10. 
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1011.5.4 Dimensional uniformity. Stair treads and risers 
shall be of uniform size and shape. The tolerance between 
the largest and smallest riser height or between the largest 
and smallest tread depth shall not exceed 3fs inch (9.5 mm) 
in any flight of stairs. The greatest winder tread depth at 
the walkline within any flight of stairs shall not exceed the 
smallest by more than 3

/ 8 inch (9.5 mm). 

Exceptions: 

1. Stairways connecting stepped aisles to cross 
aisles or concourses shall be permitted to comply 
with the dimensional nonuniformity in Section 
1029.13.2. 

2. Consistently shaped winders, complying with 
Section 1011.5, differing from rectangular treads 
in the same flight of stairs. 

3. Nonuniform riser dimension complying with 
Section 1011.5.4.1. 

1011.5.4.1 Nonuniform height risers. Where the bot
tom or top riser adjoins a sloping public way, walkway 
or driveway having an established grade and serving as 
a landing, the bottom or top riser is permitted to be 
reduced along the slope to less than 4 inches (102 mm) 
in height, with the variation in height of the bottom or 
top riser not to exceed one unit vertical in 12 units hori
zontal (8-percent slope) of stair width. The nosings or 
leading edges of treads at such nonuniform height risers 
shall have a distinctive marking stripe, different from 
any other nosing marking provided on the stair flight. 
The distinctive marking stripe shall be visible in 
descent of the stair and shall have a slip-resistant sur
face. Marking stripes shall have a width of not less than 
1 inch (25 mm) but not more than 2 inches (51 mm). 

1011.5.5 Nosing and riser profile. Nosings shall have a 
curvature or bevel of not less than 1

/ 16 inch (1.6 mm) but 
not more than 9

/ 16 inch (14.3 mm) from the foremost pro
jection of the tread. Risers shall be solid and vertical or 
sloped under the tread above from the underside of the nos
ing above at an angle not more than 30 degrees (0.52 rad) 
from the vertical. 

1011.5.5.1 Nosing projection size. The leading edge 
(nosings) of treads shall project not more than 11

/ 4 
inches (32 mm) beyond the tread below. 

1011.5.5.2 Nosing projection uniformity. Nosing pro
jections of the leading edges shall be of uniform size, 
including the projections of the nosing's leading edge 
of the floor at the top of a flight. 

1011.5.5.3 Solid risers. Risers shall be solid. 

Exceptions: 

1. Solid risers are not required for stairways that 
are not required to comply with Section 
1009.3, provided that the opening between 
treads does not permit the passage of a sphere · 
with a diameter of 4 inches (102 mm). 

2015 INTERNATIONAL BUILDING CODE® 

MEANS OF EGRESS 

2. Solid risers are not required for occupancies in 
Group 1-3 or in Group F, Hand S occupancies 
other than areas accessible to the public. There 
are no restrictions on the size of the opening in 
the riser. 

3. Solid risers are not required for spiral stair
ways constructed in accordance with Section 
1011.10. 

1011.6 Stairway landings. There shall be a floor or landing 
at the top and bottom of each stairway. The width of landings 
shall be not less than the width of stairways served. Every 
landing shall have a minimum width measured perpendicular 
to the direction of travel equal to the width of the stairway. 
Where the stairway has a straight run the depth need not 
exceed 48 inches (1219 mm). Doors opening onto a landing 
shall not reduce the landing to less than one-half the required 
width. When fully open, the door shall not project more than 
7 inches (178 mm) into a landing. Where wheelchair spaces 
are required on the stairway landing in accordance with Sec
tion 1009.6.3, the wheelchair space shall not be located in the 
required width of the landing and doors shall not swing over 
the wheelchair spaces. 

Exception: Where stairways connect stepped aisles to I 
cross aisles or concourses, stairway landings are not 
required at the transition between stairways and stepped 
aisles constructed in accordance with Section 1029. 

1011.7 Stairway construction. Stairways shall be built of 
materials consistent with the types permitted for the type of 
construction of the building, except that wood handrails shall 
be permitted for all types of construction. 

1011.7.1 Stairway walking surface. The walking surface 
of treads and landings of a stairway shall not be sloped 
steeper than one unit vertical in 48 units horizontal (2-per
cent slope) in any direction. Stairway treads and landings 
shall have a solid surface. Finish floor surfaces shall be 
securely attached. 

Exceptions: 

1. Openings in stair walking surfaces shall be a size 
that does not permit the passage of 1/ 2-inch-diam
eter (12.7 mm) sphere. Elongated openings shall 
be placed so that the long dimension is perpen
dicular to the direction of travel. 

2. In Group F, H and S occupancies, other than 
areas of parking structures accessible to the pub
lic, openings in treads and landings shall not be 
prohibited provided a sphere with a diameter of 
11

/ 8 inches (29 mm) cannot pass through the 
opening. 

1011.7.2 Outdoor conditions. Outdoor stairways and out
door approaches to stairways shall be designed so that 
water will not accumulate on walking surfaces. 

1011.7.3 Enclosures under interior stairways. The walls 
and soffits within enclosed usable spaces under enclosed 
and unenclosed stairways shall be protected by 1-hour 
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fire-resistance-rated construction or the fire-resistance rat
ing of the stairway enclosure, whichever is greater. Access 
to the enclosed space shall not be directly from within the 
stairway enclosure. 

Exception: Spaces under stairways serving and con
tained within a single residential dwelling unit in Group 
R-2 or R-3 shall be permitted to be protected on the 
enclosed side with 1/ 2-inch (12.7 mm) gypsum board. 

1011.7.4 Enclosures under exterior stairways. There 
shall not be enclosed usable space under exterior exit 
stairways unless the space is completely enclosed in 1-
hour fire-resistance-rated construction. The open space 
under exterior stairways shall not be used for any purpose. 

1011.8 Vertical rise. A flight of stairs shall not have a verti
cal rise greater than 12 feet (3658 mm) between floor levels 
or landings. 

Exception: Spiral stairways used· as a means of egress 
from technical production areas. 

1
1011.9 Curved stairways. Curved stairways with winder 
treads shall have treads and risers in accordance with Section 
1011.5 and the smallest radius shall be not less than twice the 
minimum width or required capacity of the stairway. 

Exception: The radius restriction shall not apply to curved 
stairways in Group R-3 and within individual dwelling 
units in Group R-2. 

1011.10 Spiral stairways. Spiral stairways are permitted to 
be used as a component in the means of egress only within 
dwelling units or from a space not more than 250 square feet 
(23 m.2) in area and serving not more than five occupants, or 
from technical production areas in accordance with Section 
410.6. 

A spiral stairway shall have a 71
/ 2-inch (191 mm) mini

mum clear tread depth at a point 12 inches (305 mm) from the 
narrow edge. The risers shall be sufficient to provide a head
room of 78 inches (1981 mm) minimum, but riser height shall 
not be more than 91

/ 2 inches (241 mm). The minimum stair
way clear width at and below the handrail shall be 26 inches 
(660mm). 

1011.11 Handrails. Stairways shall have handrails on each 
side and shall comply with Section 1014. Where glass is used 
to provide the handrail, the handrail shall comply with Sec
tion 2407. 

Exceptions: 
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1. Stairways within dwelling units and spiral stairways 
are permitted to have a handrail on one side only. 

2. Decks, patios and walkways that have a single 
change in elevation where the landing depth on each 
side of the change of elevation is greater than what 
is required for a landing do not require handrails. 

3. In Group R-3 occupancies, a change in elevation 
consisting of a single riser at an entrance or egress 
door does not require handrails. 

4. Changes in room elevations of three or fewer risers 
within dwelling units and sleeping units in Group R-
2 and R-3 do not require handrails. 

1011.12 Stairway to roof. In buildings four or more stories 
above grade plane, one stairway shall extend to the roof sur
face unless the roof has a slope steeper than four units vertical 
in 12 units horizontal (33-percent slope). 

Exception: Other than where required by Section I 
1011.12.1, in buildings without an occupied roof access to 
the roof from the top story shall be permitted to be by an 
alternating tread device, a ships ladder or a permanent 
ladder. 

1011.12.1 Stairway to elevator equipment. Roofs and 
penthouses containing elevator equipment that must be 
accessed for maintenance are required to be accessed by a 
stairway. 

1011.12.2 Roof access. Where a stairway is provided to a 
roof, access to the roof shall be provided through a pent
house complying with Section 1510.2. 

Exception: In buildings without an occupied roof, 
access to the roof shall be permitted to be a roof hatch 
or trap door not less than 16 square feet (1.5 m2

) in area 
and having a minimum dimension of 2 feet (610 mm). 

1011.13 Guards. Guards shall be provided along stairways I 
and landings where required by Section 1015 and shall be 
constructed in accordance with Section 1015. Where the roof 
hatch opening providing the required access is located within 
10 feet (3049 mm) of the roof edge, such roof access or roof 
edge shall be protected by guards installed in accordance with 
Section 1015. 

1011.14 Alternating tread devices. Alternating tread 
devices are limited to an element of a means of egress in 
buildings of Groups F, Hand S from a mezzanine not more 
than 250 square feet (23 m2

) in area and that serves not more 
than five occupants; in buildings of Group 1-3 from a guard 
tower, observation station or control room not more than 250 
square feet (23 m2

) in area and for access to unoccupied 
roofs. Alternating tread devices used as a means of egress I 
shall not have a rise greater than 20 feet (6096 mm) between 
floor levels or landings. 

1011.14.1 Handrails of alternating tread devices. Hand
rails shall be provided on both sides of alternating tread 
devices and shall comply with Section 1021. 

1011.14.2 Treads of alternating tread devices. Alternat
ing tread devices shall have a minimum tread depth of 5 
inches (127 mm), a minimum projected tread depth of 81

/ 2 
inches (216 mm), a minimum tread width of 7 inches (178 
mm) and a maximum riser height of 91

/ 2 inches (241 mm). 
The tread depth shall be measured horizontally between 
the vertical planes of the foremost projections of adjacent 
treads. The riser height shall be measured vertically 
between the leading edges of adjacent treads. The riser 
height and tread depth provided shall result in an angle of 
ascent from the horizontal of between 50 and 70 degrees 
(0.87 and 1.22 rad). The initial tread of the device shall 
begin at the same elevation as the platform, landing or 
floor surface. 

Exception: Alternating tread devices used as. an ele
ment of a means of egress in buildings from a mezza
nine area not more than 250 square feet (23 m2

) in area 

2015 INTERNATIONAL BUILDING CODE® 



I 

that serves not more than five occupants shall have a 
minimum tread depth of 3 inches (76 mm) with a mini
mum projected tread depth of 101

/ 2 inches (267 mm). 
The rise to the next alternating tread surface shall not 
exceed 8 inches (203 mm). 

1011.15 Ships ladders. Ships ladders are permitted to be 
used in Group I-3 as a component of a means of egress to and 
from control rooms or elevated facility observation stations 
not more than 250 square feet (23 m2

) with not more than 
three occupants and for access to unoccupied roofs. The min
imum clear width at and below the handrails shall be 20 
inches (508 mm). 

1011.15.1 Handrails of ships ladders. Handrails shall be 
provided on both sides of ships ladders. 

1011.15.2 Treads of ships ladders. Ships ladders shall 
have a minimum tread depth of 5 inches (127 mm). The 
tread shall be projected such that the total of the tread 
depth plus the nosing projection is not less than 81

/ 2 inches 
(216 mm). The maximum riser height shall be 91

/ 2 inches 
(241 mm). 

1011.16 Ladders. Permanent ladders shall not serve as a part 
of the means of egress from occupied spaces within a build
ing. Permanent ladders shall be permitted to provide access to 
the following areas: 

1. Spaces frequented only by personnel for maintenance, 
repair or monitoring of equipment. 

2. Nonoccupiable spaces accessed only by catwalks, 
crawl spaces, freight elevators or very narrow passage
ways. 

3. Raised areas used primarily for purposes of security, 
life safety or fire safety including, but not limited to, 
observation galleries, prison guard towers, fire towers 
or lifeguard stands. 

4. Elevated levels in Group U not open to the general pub
lic. 

5. Nonoccupied roofs that are not required to have stair
way access in accordance with Section 1011.12.1. 

6. Ladders shall be constructed in accordance with Sec
tion 306.5 of the International Mechanical Code. 

SECTION 1012 
RAMPS 

1012.1 Scope. The provisions of this section shall apply to 
ramps used as a component of a means of egress. 

Exceptions: 

1. Ramped aisles within assembly rooms or spaces 
shall comply with the provisions in Section 1029. 

2. Curb ramps shall comply with ICC Al 17 .1. 

3. Vehicle ramps in parking garages for pedestrian exit 
access shall not be required to comply with Sections 
1012.3 through 1012.10 where they are not an 
accessible route serving accessible parking spaces, 
other required accessible elements or part of an 
accessible means of egress. 
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1012.2 Slope. Ramps used as part of a means of egress shall 
have a running slope not steeper than one unit vertical in 12 
units horizontal (8-percent slope). The slope of other pedes
trian ramps shall not be steeper than one unit vertical in eight 
units horizontal (12.5-percent slope). 

1012.3 Cross slope. The slope measured perpendicular to the 
direction of travel of a ramp shall not be steeper than one unit 
vertical in 48 units horizontal (2-percent slope). 

1012.4 Vertical rise. The rise for any ramp run shall be 30 
inches (762 mm) maximum. 

1012.5 Minimum dimensions. The minimum dimensions of 
means of egress ramps shall comply with Sections 1012.5.1 
through 1012.5.3. 

1012.5.1 Width and capacity. The minimum width and I 
required capacity of a means of egress ramp shall be not 
less than that required for corridors by Section 1020.2. 
The clear width of a ramp between handrails, if provided, 
or other permissible projections shall be 36 inches (914 
mm) minimum. 

1012.5.2 Headroom. The minimum headroom in all parts 
of the means of egress ramp shall be not less than 80 
inches (2032 mm). 

1012.5.3 Restrictions. Means of egress ramps shall not 
reduce in width in the direction of egress travel. Projec
tions into the required ramp and landing width are prohib
ited. Doors opening onto a landing shall not reduce the 
clear width to less than 42 inches (1067 mm). 

1012.6 Landings. Ramps shall have landings at the bottom 
and top of each ramp, points of turning, entrance, exits and at 
doors. Landings shall comply with Sections 1012.6.1 through 
1012.6.5. 

1012.6.1 Slope. Landings shall have a slope not steeper 
than one unit vertical in 48 units horizontal (2-percent 
slope) in any direction. Changes in level are not permitted. 

1012.6.2 Width. The landing width shall be not less than 
the width of the widest ramp run adjoining the landing. 

1012.6.3 Length. The landing length shall be 60 inches 
(1525 mm) minimum. 

Exceptions: 

1. In Group R-2 and R-3 individual dwelling and 
sleeping units that are not required to be Accessi
ble units, Type A units or Type B units in accor
dance with Section 1107, landings are permitted 
to be 36 inches (914 mm) minimum. 

2. Where the ramp is not a part of an accessible 
route, the length of the landing shall not be 
required to be more than 48 inches (1220 mm) in 
the direction of travel. 

1012.6.4 Change in direction. Where changes in direc
tion of travel occur at landings provided between ramp 
runs, the landing shall be 60 inches by 60 inches (1524 
mm by 1524 mm) minimum. 

Exception: In Group R-2 and R-3 individual dwelling 
or sleeping units that are not required to be Accessible 
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units, Type A units or Type B units in accordance with 
Section 1107, landings are permitted to be 36 inches by 
36 inches (914 mm by 914 mm) minimum. 

1012.6.5 Doorways. Where doorways are located adjacent 
to a ramp landing, maneuvering clearances required by 
ICC Al17.l are permitted to overlap the required landing 
area. 

1012.7 Ramp construction. Ramps shall be built of materi
als consistent with the types permitted for the type of con
struction of the building, except that wood handrails shall be 
permitted for all types of construction. 

1012. 7.1 Ramp surface. The surface of ramps shall be of 
slip-resistant materials that are securely attached. 

1012.7.2 Outdoor conditions. Outdoor ramps and out
door approaches to ramps shall be designed so that water 
will not accumulate on walking surfaces. 

1012.8 Handrails. Ramps with a rise greater than 6 inches 
(152 mm) shall have handrails on both sides. Handrails shall 
comply with Section 1014 . 

1012.9 Guards. Guards shall be provided where required by 
Section 1015 and shall be constructed in accordance with 
Section 1015. 

1012.10 Edge protection. Edge protection complying with 
Section 1012.10.1 or 1012.10.2 shall be provided on each 
side of ramp runs and at each side of ramp landings. 

Exceptions: 

1. Edge protection is not required on ramps that are not 
required to have handrails, provided they have 
flared sides that comply with the ICC Al17.I curb 
ramp provisions. 

2. Edge protection is not required on the sides of ramp 
landings serving an adjoining ramp run or stairway. 

3. Edge protection is not required on the sides of ramp 
landings having a vertical dropoff of not more than 
1
/ 2 inch (12.7 mm) within 10 inches (254 mm) hori

zontally of the required landing area. 

1012.10.1 Curb, rail, wall or barrier. A curb, rail, wall 
or barrier shall be provided to serve as edge protection. A 
curb shall be not less than 4 inches (102 mm) in height. 
Barriers shall be constructed so that the barrier prevents 
the passage of a 4-inch-diameter (102 mm) sphere, where 
any portion of the sphere is within 4 inches (102 mm) of 
the floor or ground surface. 

1012.10.2 Extended floor or ground surface. The floor 
or ground surface of the ramp run or landing shall extend 
12 inches (305 mm) minimum beyond the inside face of a 
handrail complying with Section 1014. 

SECTION 1013 
EXIT SIGNS 

1013.1 Where required. Exits and exit access doors shall be 
marked by an approved exit sign readily visible from any 
direction of egress travel. The path of egress travel to exits 
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and within exits shall be marked by readily visible exit signs 
to clearly indicate the direction of egress travel in cases 
where the exit or the path of egress travel is not immediately 
visible to the occupants. Intervening means of egress doors 
within exits shall be marked by exit signs. Exit sign place
ment shall be such that no point in an exit access corridor or 
exit passageway is more than 100 feet (30 480 mm) or the 
listed viewing distance for the sign, whichever is less, from 
the nearest visible exit sign. 

Exceptions: 

1. Exit signs are not required in rooms or areas that 
require only one exit or exit access. 

2. Main exterior exit doors or gates that are obviously 
and clearly identifiable as exits need not have exit 
signs where approved by the building official. 

3. Exit signs are not required in occupancies in Group 
U and individual sleeping units or dwelling units in 
Group R-1, R-2 or R-3. 

4. Exit signs are not required in dayrooms, sleeping 
rooms or dormitories in occupancies in Group I-3. 

5. In occupancies in Groups A-4 and A-5, exit signs 
are not required on the seating side of vomitories or 
openings into seating areas where exit signs are pro
vided in the concourse that are readily apparent from 
the vomitories. Egress lighting is provided to iden
tify each vomitory or opening within the seating 
area in an emergency. 

1013.2 Floor-level exit signs in Group R-1. Where exit 
signs are required in Group R-1 occupancies by Section 
1013.1, additional low-level exit signs shall be provided in all 
areas serving guest rooms in Group R-1 occupancies and 
shall comply with Section 1013.5. 

The bottom of the sign shall be not less than 10 inches 
(254 mm) nor more than 12 inches (305 mm) above the floor 
level. The sign shall be flush mounted to the door or wall. 
Where mounted on the wall, the edge of the sign shall be 
within 4 inches (102 mm) of the door frame on the latch side. 

1013.3 Illumination. Exit signs shall be internally or exter
nally illuminated. 

Exception: Tactile signs required by Section 1013.4 need 
not be provided with illumination. 

1013.4 Raised character and braille exit signs. A sign stat
ing EXIT in visual characters, raised characters and braille 
and complying with ICC AIJ7.I shall be provided adjacent to 
each door to an area of refuge, an exterior area for assisted 
rescue, an exit stairway or ramp, an exit passageway and the 
exit discharge. 

1013.5 Internally illuminated exit signs. Electrically pow
ered, self-luminous and photoluminescent exit signs shall be 
listed and labeled in accordance with UL 924 and shall be 
installed in accordance with the manufacturer's instructions 
and Chapter 27. Exit signs shall be illuminated at all times. 

1013.6 Externally illuminated exit signs. Externally illumi
nated exit signs shall comply with Sections 1013.6.1 through 
1013.6.3. 
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1013.6.1 Graphics. Every exit sign and directional exit 
sign shall have plainly legible letters not less than 6 inches 

· (152 mm) high with the principal strokes of the letters not 
less than 3/ 4 inch (19.1 nun) wide. The word "EXIT" shall 
have letters having a width not less than 2 inches (51 mm) 
wide, except the letter "I," and the minimum spacing 
between letters shall be not less than 3

/ 8 inch (9.5 mm). 
Signs larger than the minimum established in this section 
shall have letter widths, strokes and spacing in proportion 
to their height. 

The word "EXIT" shall be in high contrast with the 
background and shall be clearly discernible when the 
means of exit sign illumination is or is not energized. If a 
chevron directional indicator is provided as part of the exit 
sign, the construction shall be such that the direction of the 
chevron directional indicator cannot be readily changed. 

1013.6.2 Exit sign illumination. The face of an exit sign 
illuminated from an external source shall have an intensity 
of not less than 5 footcandles (54 lux). 

1013.6.3 Power source. Exit signs shall be illuminated at 
all times. To ensure continued illumination for a duration 
of not less than 90 minutes in case of primary power loss, 
the sign illumination means shall be connected to an emer
gency power system provided from storage batteries, unit 
equipment or an on-site generator. The installation of the 
emergency power system shall be in accordance with 
Chapter 27. 

Exceptions: 

1. Approved exit sign illumination means that pro
vide continuous illumination independent of 
external power sources for a duration of not less 
than 90 minutes, in case of primary power loss, 
are not required to be connected to an emergency 
electrical system. 

2. Group I-2 Condition 2 exit sign illumination shall 
not be provided by unit equipment battery only. 

SECTION 1014 
HANDRAILS 

1014.1 Where required. Handrails serving stairways, 
ramps, stepped aisles and ramped aisles shall be adequate in 
strength and attachment in accordance with Section 1607.8. 
Handrails required for stairways by Section 1011.11 shall 
comply with Sections 1014.2 through 1014.9. Handrails 
required for ramps by Section 1012.8 shall comply with Sec
tions 1014.2 through 1014.8. Handrails for stepped aisles and 
ramped aisles required by Section 1029.15 shall comply with 
Sections 1014.2 through 1014.8. 

1014.2 Height. Handrail height, measured above stair tread 
nosings, or finish surface of ramp slope, shall be uniform, not 
less than 34 inches (864 nun) and not more than 38 inches 
(965 nun). Handrail height of alternating tread devices and 
ships ladders, measured above tread nosings, shall be uni-
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form, not less than 30 inches (762 mm) and not more than 34 
inches (864 mm). 

Exceptions: 

1. Where handrail fittings or bendings are used to pro
vide continuous transition between flights, the fit
tings or bendings shall be permitted to exceed the 
maximum height. 

2. In Group R-3 occupancies; within dwelling units in 
Group R-2 occupancies; and in Group U occupan
cies that are associated with a Group R-3 occupancy 
or associated with individual dwelling units in 
Group R-2 occupancies; where handrail fittings or 
bendings are used to provide continuous transition. 
between flights, transition at winder treads, transi
tion from handrail to guard, or where used at the 
start of a flight, the handrail height at the fittings or 
bendings shall be permitted to exceed the maximum 
height. 

3. Handrails on top of a guard where permitted along I 
stepped aisles and ramped aisles in accordance with 
Section 1029.15. 

1014.3 Handrail graspability~ Required handrails shall 
comply with Section 1014.3.l or shall provide equivalent 
grasp ability. 

Exception: In Group R-3 occupancies; within dwelling 
units in Group R-2 occupancies; and in Group U occupan
cies that are accessory to a Group R-3 occupancy or acces
sory to individual dwelling units in Group R-2 
occupancies; handrails shall be Type I in accordance with 
Section 1014.3.1, Type II in accordance. with Section 
1014.3.2 or shall provide equivalent graspability. 

1014.3.l Type I. Handrails with a circular cross section 
shall have an outside diameter of not less than 11

/ 4 inches 
(32 mm) and not greater than 2 inches (51 mm). Where the 
handrail is not circular, it shall have a perimeter dimension 
ofnot less than 4 inches (102 mm) and not greater than 61

/ 4 
inches (160 mm) with a maximum cross-sectional dimen
sion of 21

/ 4 inches (57 mm) and minimum cross-sectional 
dimension of 1 inch (25 mm). Edges shall have a minimum 
radius of0.01 inch (0.25 mm). 

1014.3.2 Type II. Handrails with a perimeter greater than 
61

/ 4 inches (160 mm) shall provide a graspable finger 
recess area on both sides of the profile. The finger recess 
shall begin within a distance of 3/ 4 inch (19 mm) measured 
vertically from the tallest portion of the profile and 
achieve a depth of not less than 5

/ 16 inch (8 mm) within 7/ 8 
inch (22 mm) below the widest portion of the profile. This 
required depth shall continue for not less than \ inch (10 
mm) to a level that is not less than 13

/ 4 inches (45 mm) 
below the tallest portion of the profile. The width of the 
handrail above the recess shall be not less than 11

/ 4 inches 
(32 mm) to not greater than 2\ inches (70 mm). Edges 
shall have a minimum radius of 0.01 inch (0.25 mm). 
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1014.4 Continuity. Handrail gripping surfaces shall be con
tinuous, without interruption by newel posts or other obstruc
tions. 

Exceptions: 

1. Handrails within dwelling units are permitted to be 
interrupted by a newel post at a turn or landing. 

2. Within a dwelling unit, the use of a volute, turnout, 
starting easing or starting newel is allowed over the 
lowest tread. 

3. Handrail brackets or balusters attached to the bottom 
surface of the handrail that do not project horizon
tally beyond the sides of the handrail within 1112 
inches (38 mm) of the bottom of the handrail shall 
not be considered obstructions. For each 112 inch 
(12.7 mm) of additional handrail perimeter dimen
sion above 4 inches (102 mm), the vertical clearance 
dimension of 1112 inches (38 mm) shall be permitted 
to be reduced by 118 inch (3.2 mm). 

4. Where handrails are provided along walking sur
faces with slopes not steeper than 1:20, the bottoms 
of the handrail gripping surfaces shall be permitted 
to be obstructed along their entrre length where they 
are integral to crash rails or bumper guards. 

5. Handrails serving stepped aisles or ramped aisles 
are permitted to be discontinuous in accordance with 
Section 1029.15.1. 

1014.5 Fittings. Handrails shall not rotate within their fit
tings. 

1014.6 Handrail extensions. Handrails shall return to a wall, 
guard or the walking surface or shall be continuous to the 
handrail of an adjacent flight of stairs or ramp run. Where 
handrails are not continuous between flights, the handrails 
shall extend horizontally not less than 12 inches (305 mm) 
beyond the top riser and continue to slope for the depth of one 
tread beyond the bottom riser. At ramps where handrails are 
not continuous between runs, the handrails shall extend hori
zontally above the landing 12 inches (305 mm) minimum 
beyond the top and bottom of ramp runs. The extensions of 
handrails shall be in the same direction of the flights of stairs 
at stairways and the ramp runs at ramps. 

Exceptions: 

1. Handrails within a dwelling unit that is not required 
to be accessible need extend only from the top riser 
to the bottom riser. 

2. Handrails serving aisles in rooms or spaces used for 
assembly purposes are permitted to comply with the 
handrail extensions in accordance with Section 
1029.15. 

3. Handrails for alternating tread devices and ships 
ladders are permitted to terminate at a location verti
cally above the top and bottom risers. Handrails for 
alternating tread devices are not required to be con
tinuous betweenflights or to extend beyond the top 
or bottom risers. 

1014.7 Clearance. Clear space between a handrail and a wall 
or other surface shall be not less than 1112 inches (38 mm). A 
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handrail and a wall or other surface adjacent to the handrail 
shall be free of any sharp or abrasive elements. 

1014.8 Projections. On ramps and on ramped aisles that are 
part of an accessible route, the clear width between handrails 
shall be 36 inches (914 mm) minimum. Projections into the 
required width of aisles, stairways and ramps at each side 
shall not exceed 41I2 inches ( 114 mm) at or below the handrail 
height. Projections into the required width shall not be limited 
above the minimum headroom height required in Section 
1011.3. Projections due to intermediate handrails shall not 
constitute a reduction in the egress width. Where a pair of 
intermediate handrails are provided within the stairway 
width without a walking surface between the pair of interme
diate handrails and the distance between the pair of interme
diate handrails is greater than 6 inches (152 mm), the 
available egress width shall be reduced by the distance 
between the closest edges of each such intermediate pair of 
handrails that is greater than 6 inches (152 mm). 

1014.9 Intermediate handrails. Stairways shall have inter
mediate handrails located in such a manner that all portions 
of the stairway minimum width or required capacity are 
within 30 inches (762 mm) of a handrail. On monumental 
stairs, handrails shall be located along the most direct path of 
egress travel. 

SECTION 1015 
GUARDS 

1015.1 General. Guards shall comply with the provisions of 
Sections 1015.2 through 1015.6. Operable windows with sills 
located more than 72 inches (1829 mm) above finished grade 
or other surface below shall comply with Section 1015.7. 

1015.2 Where required. Guards shall be located along 
open-sided walking surfaces, including mezzanines, equip
ment platforms, aisles, stairs, ramps and landings that are 
located more than 30 inches (762 mm) measured vertically to 
the floor or grade below at any point within 36 inches (914 
mm) horizontally to the edge of the open side. Guards shall 
be adequate in strength and attachment in accordance with 
Section 1607.8. 

Exception: Guards are not required for the following 
locations: 

1. On the loading side of loading docks or piers. 

2. On the audience side of stages and raised platforms, I 
including stairs leading up to the stage and raised 
platforms. 

3. On raised stage and platform floor areas, such as 
runways, ramps and side stages used for entertain
ment or presentations. 

4. At vertical openings in the performance area of 
stages and platforms. 

5. At elevated walking surfaces appurtenant to stages 
and platforms for access to and utilization of special 
lighting or equipment. 

6. Along vehicle service pits not accessible to the pub
lic. 
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7. In assembly seating areas at cross aisles in accor-
dance with Section 1029.16.2. 

1015.2.1 Glazing. Where glass is used to provide a guard 
or as a portion of the guard system, the guard shall com
ply with Section 2407. Where the glazing provided does 
not meet the strength and attachment requirements of Sec
tion 1607.8, complying guards shall be located along 
glazed sides of open-sided walking surfaces. 

1015.3 Height. Required guards shall be not less than 42 
inches (1067 mm) high, measured vertically as follows: 

1. From the adjacent walking surfaces. 

2. On staiTWays and stepped aisles, from the line connect
ing the leading edges of the tread nosings. 

3. On ramps and ramped aisles, from the ramp surface at 
the guard. 

Exceptions: 

1. For occupancies in Group R-3 not more than three 
stories above grade in height and within individual 
dwelling units in occupancies in Group R-2 not 
more than three stories above grade in height with 
separate means of egress, required guards shall be 
not less than 36 inches (914 mm) in height measured 
vertically above the adjacent walking surfaces or 
adjacentfixed seating. 

2. For occupancies in Group R-3, and within individual 
dwelling units in occupancies in Group R-2, guards 
on the open sides of stairs shall have a height not 
less than 34 inches (864 mm) measured vertically 
from a line connecting the leading edges of the 
treads. 

3. For occupancies in Group R-3, and within individual 
dwelling units in occupancies in Group R-2, where 
the top of the guard also serves as a handrail on the 
open sides of stairs, the top of the guard shall be not 
less than 34 inches (864 mm) and not more than 38 
inches (965 mm) measured vertically from a line 
connecting the leading edges of the treads. 

4. The guard height in assembly. seating areas shall 
comply with Section 1029.16 as applicable. 

5. Along alternating tread devices and ships ladders, 
guards where the top rail also serves as a handrail 
shall have height not less than 30 inches (762 mm) 
and not more than 34 inches (864 mm), measured 
vertically from the leading edge of the device tread 
nosing. 

1015.4 Opening limitations. Required guards shall not have 
openings that allow passage of a sphere 4 inches (102 mm) in 
diameter from the walking surface to the required guard 
height. 

Exceptions: 

1. From a height of 36 inches (914 mm) to 42 inches 
(1067 mm), guards shall not have openings that 
allow passage of a sphere 43

/ 8 inches (111 mm) in 
diameter. 
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2. The triangular openings at the open sides of a stair, 
formed by the riser, tread and bottom rail shall not 
allow passage of a sphere 6 inches (152 mm) in 
diameter. 

3. At elevated walking surfaces for access to and use of 
electrical, mechanical or plumbing systems or 
equipment, guards shall not have openings that 
allow passage of a sphere 21 inches (533 mm) in 
diameter. 

4. In areas that are not open to the public within occu
pancies in Group I-3, F, Hor S, and for alternating 
tread devices and ships ladders, guards shall not 
have openings that allow passage of a sphere 21 
inches (533 mm) in diameter. 

5. In assembly seating areas, guards required at the end I 
of aisles in accordance with Section 1029.16.4 shall 
not have openings that allow passage of a sphere 4 
inches (102 mm) in diameter up to a height of 26 
inches (660 mm). From a height of 26 inches (660 
mm) to 42 inches (1067 mm) above the adjacent 
walking surfaces, guards shall not have openings 
that allow passage of a sphere 8 inches (203 mm) in 
diameter. 

6. Within individual dwelling units and sleeping units 
in Group R-2 and R-3 occupancies, guards on the 
open sides of stairs shall not have openings that 
allow passage of a sphere 43

/ 8 (111 mm) inches in 
diameter. 

1015.5 Screen porches. Porches and decks that are enclosed 
with insect screening shall be provided with guards where the 
walking surface is located more than 30 inches (762 mm) 
above the floor or grade below. 

1015.6 Mechanical equipment, systems and devices. 
Guards shall be provided where various components that 
require service are located within 10 feet (3048 mm) of a roof 
edge or open side of a walking surface and such edge or open 
side is located more than 30 inches (762 mm) above the floor, 
roof or grade below. The guard shall extend not less than 30 
inches (762 mm) beyond each end of such components. The 
guard shall be constructed so as to prevent the passage of a 
sphere 21 inches (533 mm) in diameter. 

Exception: Guards are not required where permanent fall 
arrest/restraint anchorage connector devices that comply 
with ANSI/ASSE Z 359.1 are affixed for use during the 
entire roof covering lifetime. The devices shall be reevalu
ated for possible replacement when the entire roof cover
ing is replaced. The devices shall be placed not more than 
10 feet (3048 mm) on center along hip and ridge lines and 
placed not less than 10 feet (3048 mm) from the roof edge 
or open side of the walking surface. 

1015.7 Roof access. Guards shall be provided where the roof 
hatch opening is located within 10 feet (3048 mm) of a roof 
edge or open side of a walking surface and such edge or open 
side is located more than 30 inches (762 mm) above the floor, 
roof or grade below. The guard shall be constructed so as to 
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prevent the passage of a sphere 21 inches (533 mm) in diame
ter. 

Exception: Guards are not required where permanent fall 
arrest/restraint anchorage connector devices that comply 
with ANSI/ASSE Z 359.1 are affixed for use during the 
entire roof covering lifetime. The devices shall be reevalu
ated for possible replacement when the entire roof cover
ing is replaced. The devices shall be placed not more than 
10 feet (3048 mm) on center along hip and ridge lines and 
placed not less than 10 feet (3048 mm) from the roof edge 
or open side of the walking surface. 

1015.8 Window openings. Windows in Group R-2 and R-3 
buildings including dwelling units, where the top of the sill of 
an operable window opening is located less than 36 inches 
above the finished floor and more than 72 inches (1829 mm) 
above the finished grade or other surface below on the exte
rior of the building, shall comply with one of the following: 

1. Operable windows where the top of the sill of the open
ing is located more than 75 feet (22 860 mm) above the 
finished grade or other surface below and that are pro
vided with window fall prevention devices that comply 
with ASTM F 2006. 

2. Operable windows where the openings will not allow a 
4-inch-diameter (102 mm) sphere to pass through the 
opening when the window is in its largest opened posi
tion. 

3. Operable windows where the openings are provided 
with window fall prevention devices that comply with 
ASTMF2090. 

4. Operable windows that are provided with window 
opening control devices that comply with Section 
1015.8.1. 

1015.8.l Window opening control devices. Window 
opening control devices shall comply with ASTM F 2090. 
The window opening control device, after operation to 
release the control device allowing the window to fully 
open, shall not reduce the minimum net clear opening area 
of the window unit to less than the area required by Sec
tion 1030.2. 

SECTION 1016 
EXIT ACCESS 

1
1016.1 General. The exit access shall comply with the appli
cable provisions of Sections 1003 through 1015. Exit access 
arrangement shall comply with Sections 1016 through 1021. 

1016.2 Egress through intervening spaces. Egress through 
intervening spaces shall comply with this section. 

1. Exit access through an enclosed elevator lobby is per
mitted. Access to not less than one of the required exits 
shall be provided without travel through the enclosed 
elevator lobbies required by Section 3006. Where the 
path of exit access travel passes through an enclosed 
elevator lobby, the level of protection required for the 
enclosed elevator lobby is not required to be extended 
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to the exit unless direct access to an t:xit is required by I 
other sections of this code. 

2. Egress from a room or space shall not pass through 
adjoining or intervening rooms or areas, except where 
such adjoining rooms or areas and the area served are 
accessory to one or the other, are not a Group H occu
pancy and provide a discernible path of egress travel to 
an exit. 

Exception: Means of egress are not prohibited 
through adjoining or intervening rooms or spaces in 
a Group H, S or F occupancy where the adjoining or 
intervening rooms or spaces are the same or a lesser 
hazard occupancy group. 

3. An exit access shall not pass through a room that can be 
locked to prevent egress. 

4. Means of egress from dwelling units or sleeping areas 
shall not lead through other sleeping areas, toilet rooms 
or bathrooms. 

5. Egress shall not pass through kitchens, storage rooms, 
closets or spaces used for similar purposes. 

Exceptions: 

1. Means of egress are not prohibited through a 
kitchen area serving adjoining rooms consti
tuting part of the same dwelling unit or sleep
ing unit. 

2. Means of egress are not prohibited through 
stockrooms in Group M occupancies where all 
of the following are met: 

2.1. The stock is of the same hazard classi
fication as that found in the main retail 
area. 

2.2. Not more than 50 percent of the exit 
access is through the stockroom. 

2.3. The stockroom is not subject to lock
ing from the egress side. 

2.4. There is a demarcated, minimum 44-
inch-wide (1118 mm) aisle defined by 
full- or partial-height fixed walls or 
similar construction that will maintain 
the required width and lead directly 
from the retail area to the exit without 
obstructions. 

1016.2.l Multiple tenants. Where more than one tenant 
occupies any one floor of a building or structure, each ten
ant space, dwelling unit and sleeping unit shall be pro
vided with access to the required exits without passing 
through adjacent tenant spaces, dwelling units and sleep
ing units. 

Exception: The means of egress from a smaller tenant 
space shall not be prohibited from passing through a 
larger adjoining tenant space where such rooms or 
spaces of the smaller tenant occupy less than 10 percent 
of the area of the larger tenant space through which 
they pass; are the same or similar occupancy group; a 
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discernible path of egress travel to an exit is provided; 
and the means of egress into the adjoining space is not 
subject to locking from the egress side. A required 
means of egress serving the larger tenant space shall 
not pass through the smaller tenant space or spaces. 

SECTION 1017 
EXIT ACCESS TRAVEL DISTANCE 

1017.1 General. Travel distance within the exit access por
tion of the means of egress system shall be in accordance 
with this section. 

1017.2 Limitations. Exit access travel distance shall not 
exceed the values given in Table 1017.2. 

1017.2.1 Exterior egress balcony increase. Exit access 
travel distances specified in Table 1017 .2 shall be 
increased up to an additional 100 feet (30 480 mm) pro
vided the last portion of the exit access leading to the exit 
occurs on an exterior egress balcony constructed in accor
dance with Section 1021. The length of such balcony shall 
be not less than the amount of the increase taken. 

1017.2.2 Group F-1 and S-1 increase. The maximum exit 
access travel distance shall be 400 feet (122 m) in Group 
F-1 or S-1 occupancies where all of the following condi
tions are met: 

1. The portion of the building classified as Group F-1 
or S-1 is limited to one story in height. 

2. The minimum height from the finished floor to the 
bottom of the ceiling or roof slab or deck is 24 feet 
(7315 mm). 

3. The building is equipped throughout with an auto
matic sprinkler system in accordance with Section 
903.3.1.1. 

1017.3 Measurement. Exit access travel distance shall be 
measured from the most remote point within a story along the 
natural and unobstructed path of horizontal and vertical 
egress travel to the entrance to an exit. 

Exception: In open parking garages, exit access travel 
distance is permitted to be measured to the closest riser of 
an exit access stairway or the closest slope of an exit 
access ramp. 

1017.3.l Exit access stairways and ramps. Travel dis
tance on exit access stairways or ramps shall be included 
in the exit access travel distance measurement. The mea
surement along stairways shall be made on a plane parallel 
and tangent to the stair tread nosings in the center of the 
stair and landings. The measurement along ramps shall be 
made on the walking surface in the center of the ramp and 
landings. 

SECTION 1018 
AISLES 

1018.1 General. Aisles and aisle accessways serving as a 
portion of the exit access in the means of egress system shall 
comply with the requirements of this section. Aisles or aisle 
accessways shall be provided from all occupied portions of 
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the exit access that contain seats, tables, furnishings, displays 
and similar fixtures or equipment. The minimum width or I 
required capacity of aisles shall be unobstructed. 

Exception: Encroachments complying with Section 
1005.7 . 

1018.2 Aisles in assembly spaces. Aisles and aisle access
ways serving a room or space used for assembly purposes 
shall comply with Section 1029. 

1018.3 Aisles in Groups B and M. In Group B and M occu-1 
pancies, the minimum clear aisle width shall be determined 
by Section 1005.1 for the occupant load served, but shall be 
not less than that required for corridors by Section 1020.2. 

Exception: Nonpublic aisles serving less than 50 people 
and not required to be accessible by Chapter 11 need not 
exceed 28 inches (711 mm) in width. 

TABLE 1017.2 
EXIT ACCESS TRAVEL DISTANCE" 

WITHOUT SPRINKLER WITH SPRINKLER 
OCCUPANCY SYSTEM SYSTEM 

(feet) (feet) 

A, E, F-1, M, R, S-1 200 250b 

I-1 Not Permitted 250b 

B 200 300° 

F-2, S-2, U 300 400° 

H-1 Not Permitted 75d 

H-2 Not Permitted lOOd 

H-3 Not Permitted 150d 

H-4 Not Permitted 175d 

H-5 Not Permitted 200° 

I-2, I-3, I-4 Not Permitted 200° 

For SI: 1 foot= 304.8 mm. 
a. See the following sections for modifications to exit access travel distance 

requirements: 
Section 402.8: For the distance limitation in malls. 

Section 404.9: For the distance limitation through an atrium space. 

Section 407.4: For the distance limitation in Group 1-2. 

Sections 408.6.1 and 408.8.1: For the distance limitations in Group 1-3. 

Section 411.4: For the distance limitation in special amusement 
buildings. 

I 

Section 412.7: For the distance limitations in aircraft manufacturing I 
facilities. 

Section 1006.2.2.2: For the distance limitation in refrigeration 
machinery rooms. 

Section 1006.2.2.3: For the distance limitation in refrigerated rooms and 
spaces. 

Section 1006.3.2: For buildings with one exit. 

Section 1017 .2.2: For increased distance limitation in Groups F-1 and S-1. I 
Section 1029.7: For increased limitation in assembly seating. 

Section 3103.4: For temporary structures. 

Section 3104.9: For pedestrian walkways. 

b. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2. See Section 903 for 
occupancies where automatic sprinkler systems are permitted in 
accordance with Section 903.3.1.2. 

c. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

d. Group H occupancies equipped throughout with an automatic sprinkler I 
system in accordance with Section 903.2.5.1. 

277 



MEANS OF EGRESS 

1018.4 Aisle accessways in Group M. An aisle accessway 
shall be provided on not less than one side of each element 
within the merchandise pad. The minimum clear width for an 
aisle accessway not required to be accessible shall be 30 
inches (762 mm). The required clear width of the aisle 
accessway shall be measured perpendicular to the elements 
and merchandise within the merchandise pad. The 30-inch 
(762 mm) minimum clear width shall be maintained to pro
vide a path to an adjacent aisle or aisle accessway. The com
mon path of egress travel shall not exceed 30 feet (9144 mm) 
from any point in the merchandise pad. 

Exception: For areas serving not more than50 occupants, 
the common path of egress travel shall not exceed 75 feet 
(22 860mm). 

1018.5 Aisles in other than assembly spaces and Groups B 
and M. In other than rooms or spaces used for assembly pur
poses and Group B and M occupancies, the minimum clear 
aisle capacity shall be determined by Section 1005.1 for the 
occupant load served, but the width shall be not less than that 
required for corridors by Section 1020.2. 

Exception: Nonpublic aisles serving less than 50 people 
and not required to be accessible by Chapter 11 need not 
exceed 28 inches (711 mm) in width. 

SECTION 1019 
EXIT ACCESS STAIRWAYS AND RAMPS 

1019.1 General. Exit access stairways and ramps serving as 
an exit access component in a means of egress system shall 
comply with the requirements of this section. The number of 
stories connected by exit access stairways and ramps shall 
include basements, but not mezzanines. 

1019.2 All occupancies. Exit access stairways and ramps 
that serve floor levels within a single story are not required to 
be enclosed. 

** 1019.3 Occupancies other than Groups 1-2 and 1-3. In 
other than Group I-2 and I-3 occupancies, floor openings con
taining exit access stairways or ramps that do not comply 
with one of the conditions listed in this section shall be 
enclosed with a shaft enclosure constructed in accordance 
with Section 713. 

1. Exit access stairways and ramps that serve or atmo
spherically communicate between only two stories. 
Such interconnected stories shall not be open to other 
stories. 

2. In Group R-1, R-2 or R-3 occupancies, exit access 
stairways and ramps connecting four stories or less 
serving and contained within an individual dwelling 
unit or sleeping unit or live/work unit. 

3. Exit access stairways serving and contained within a 
Group R-3 congregate residence or a Group R-4 facility 
are not required to be enclosed. 

4. Exit access stairways and ramps in buildings equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, where the area of 
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the vertical opening between stories does not exceed 
twice the horizontal projected area of the stairway or 
ramp and the opening is protected by a draft curtain and 
closely spaced sprinklers in accordance with NFPA 13. 
In other than Group B and M occupancies, this provi
sion is limited to openings that do not connect more 
than four stories. 

5. Exit access stairways and ramps within an atrium com
plying with the provisions of Section 404. 

6. Exit access stairways and ramps in open parking 
garages that serve only the parking garage. 

7. Exit access stairways and ramps serving open-air seat
ing complying with the exit access travel distance 
requirements of Section 1029. 7. 

8. Exit access stairways and ramps serving the balcony, 
gallery or press box and the main assembly floor in 
occupancies such as theaters, places of religious wor
ship, auditoriums and sports facilities. 

1019.4 Group 1-2and1-3 occupancies. In Group I-2 and I-3 
occupancies, floor openings between stories containing exit 
access stairways or ramps are required to be enclosed with a 
shaft enclosure constructed in accordance with Section 713. 

Exception: In Group I-3 occupancies, exit access stair
ways or ramps constructed in accordance with Section 408 
are not required to be enclosed. 

SECTION 1020 
CORRIDORS 

1020.1 Construction. Corridors shall be fire-resistance rated 
in accordance with Table 1020.1. The corridor walls required 
to be fire-resistance rated shall comply with Section 708 for 
fire partitions. 

Exceptions: 

1. Afire-resistance rating is not required for corridors 
in an occupancy in Group E where each room that is 
used for instruction has not less than one door open
ing directly to the exterior and rooms for assembly 
purposes have not less than one-half of the required 
means of egress doors opening directly to the exte
rior. Exterior doors specified in this exception are 
required to be at ground level. 

2. Afire-resistance rating is not required for corridors 
contained within a dwelling unit or sleeping unit in 
an occupancy in Groups I-1 and R. 

3. Afire-resistance rating is not required for corridors 
in open parking garages. 

4. Afire-resistance rating is not required for corridors 
in an occupancy in Group B that is a space requiring 
only a single means of egress complying with Sec
tion 1006.2. 

5. Corridors adjacent to the exterior walls of buildings 
shall be permitted to have unprotected openings on 
unrated exterior walls where unrated walls are per-
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mitted by Table 602 and unprotected openings are 
permitted by Table 705.8. 

TABLE 1020.1 
CORRIDOR FIRE-RESISTANCE RATING 

REQUIRED FIRE-RESISTANCE 
OCCUPANT RATING (hours) 

OCCUPANCY LOAD SERVED 
BY CORRIDOR Without With sprinkler 

sprinkler system system• 

H-1, H-2, H-3 All Not Permitted 1 

H-4, H-5 Greater than 30 Not Permitted 1 

A, B, E, F, M, S, U Greater than 30 1 0 

R Greater than 10 Not Permitted 0.5 

I-2", I-4 All Not Permitted 0 

I-1, I-3 All Not Permitted lb 

a. For requirements for occupancies in Group I-2, see Sections 407 .2 and 
407.3. 

b. For a reduction in the fire-resistance rating for occupancies in Group I-3, 
see Section 408.8. 

c. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1or903.3.1.2 where allowed. 

1020.2 Width and capacity. The required capacity of corri
dors shall be determined as specified in Section 1005.1, but 
the minimum width shall be not less than that specified in 
Table 1020.2. 

Exception: In Group I-2 occupancies, corridors are not 
required to have a clear width of 96 inches (2438 mm) in 
areas where there will not be stretcher or bed movement 
for access to care or as part of the defend-in-place strategy. 

TABLE 1020.2 
MINIMUM CORRIDOR WIDTH 

OCCUPANCY 
MINIMUM WIDTH 

(inches) 

Any facilities not listed below 44 

Access to and utilization of mechanical, 
plumbing or electrical systems or equip- 24 
ment 

With an occupant load of less than 50 36 

Within a dwelling unit 36 

In Group E with a corridor having an occu-
72 

pant load of 100 or more 

In corridors and areas serving stretcher 
72 

traffic in ambulatory care facilities 

Group I-2 in areas where required for bed 
96 

movement 

For SI: 1 inch= 25.4 mm. 

1
1020.3 Obstruction. The minimum width or required capac
ity of corridors shall be unobstructed. 

Exception: Encroachments complying with Section 
1005.7. 

1020.4 Dead ends. Where more than one exit or exit access 
doorway is required, the exit access shall be arranged such 
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that there are no dead ends in corridors more than 20 feet 
(6096 mm) in length. 

Exceptions: 

1. In occupancies in Group I-3 of Condition 2, 3 or 4, 
the dead end in a corridor shall not exceed 50 feet 
(15 240 mill). 

2. In occupancies in Groups B, E, F, I-1, M, R-1, R-2, 
R-4, S and U, where the building is equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, the length of the 
dead-end corridors shall not exceed 50 feet (15 240 
mm). 

3. A dead-end corridor shall not be limited in length 
where the length of the dead-end corridor is less 
than 2.5 times the least width of the dead-end corri
dor. 

1020.5 Air movement in corridors. Corridors shall not 
serve as supply, return, exhaust, relief or ventilation air ducts. 

Exceptions: 

1. Use of a corridor as a source of makeup air for 
exhaust systems in rooms that open directly onto 
such corridors, including toilet rooms, bathrooms, 
dressing rooms, smoking lounges and janitor clos
ets, shall be permitted, provided that each such cor
ridor is directly supplied with outdoor air at a rate 
greater than the rate of makeup air taken from the 
corridor. 

2. Where located within a dwelling unit, the use of cor
ridors for conveying return air shall not be prohib
ited. 

3. Where located within tenant spaces of 1,000 square 
feet (93 m2

) or less in area, utilization of corridors 
for conveying return air is permitted. 

4. Incidental air movement from pressurized rooms 
within health care facilities, provided that the corri
dor is not the primary source of supply or return to 
the room. 

1020.5.l Corridor ceiling. Use of the space between the 
corridor ceiling and the floor or roof structure above as a 
return air plenum is permitted for one or more of the fol
lowing conditions: 

1. The corridor is not required to be offire-resistance
rated construction. 

2. The corridor is separated from the plenum by fire
resistance-rated construction. 

3. The air-handling system serving the corridor is shut 
down upon activation of the air-handling unit smoke 
detectors required by the International Mechanical 
Code. 

4. The air-handling system serving the corridor is shut 
down upon detection of sprinkler water flow where 
the building is equipped throughout with an auto
matic sprinkler system. 
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5. The space between the corridor ceiling and the floor 
or roof structure above the corridor is used as a 
component of an approved engineered smoke con
trol system. 

1020.6 Corridor continuity. Fire-resistance-rated corridors 
shall be continuous from the point of entry to an exit, and 
shall not be interrupted by intervening rooms. Where the path 
of egress travel within afire-resistance-rated corridor to the 
exit includes travel along unenclosed exit access stairways or 
ramps, the fire-resistance rating shall be continuous for the 
length of the stairway or ramp and for the length of the con
necting corridor on the adjacent floor leading to the exit. 

Exceptions: 

l. Foyers, lobbies or reception rooms constructed as 
required for corridors shall not be construed as 
intervening rooms. 

2. Enclosed elevator lobbies as permitted by Item 1 of 
Section 1016.2 shall not be construed as intervening 
rooms. 

SECTION 1021 
EGRESS BALCONIES 

1
1021.1 General. Balconies used for egress purposes shall 
conform to the same requirements as corridors for minimum 
width, required capacity, headroom, dead ends and projec
tions. 

1021.2 Wall separation. Exterior egress balconies shall be 
separated from the interior of the building by walls and open
ing protectives as required for corridors. 

Exception: Separation is not required where the exterior 
egress balcony is served by not less than two stairways 
and a dead-end travel condition does not require travel 
past an unprotected opening to reach a stairway. 

1021.3 Openness. The long side of an egress balcony shall be 
at least 50 percent open, and the open area above the guards 
shall be so distributed as to minimize the accumulation of 
smoke or toxic gases. 

1021.4 Location. Exterior egress balconies shall have a mini
mumfire separation distance of 10 feet (3048 mm) measured 
at right angles from the exterior edge of the egress balcony to 
the following: 

l. Adjacent lot lines. 

2. Other portions of the building. 

3. Other buildings on the same lot unless the adjacent 
building exterior walls and openings are protected in 
accordance with Section 705 based on fire separation 
distance. 

For the purposes of this section, other portions of the build
ing shall be treated as separate buildings. 

SECTION 1022 
EXITS 

1022.1 General. Exits shall comply with Sections 1022 
through 1027 and the applicable requirements of Sections 
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1003 through 1015. An exit shall not be used for any purpose 
that interferes with its function as a means of egress. Once a 
given level of exit protection is achieved, such level of pro
tection shall not be reduced until arrival at the exit discharge. 
Exits shall be continuous from the point of entry into the exit I 
to the exit discharge. 

1022.2 Exterior exit doors. Buildings or structures used for 
human occupancy shall have not less than one exterior door 
that meets the requirements of Section 1010.l.l. 

1022.2.l Detailed requirements. Exterior exit doors shall 
comply with the applicable requirements of Section 
1010.l. 

1022.2.2 Arrangement. Exterior exit doors shall lead 
directly to the exit discharge or the public way. 

SECTION 1023 
INTERIOR EXIT STAIRWAYS AND RAMPS 

1023.l General. Interior exit stairways and ramps serving as 
an exit component in a means of egress system shall comply 
with the requirements of this section. Interior exit stairways 
and ramps shall be enclosed and lead directly to the exterior 
of the building or shall be extended to the exterior of the 
building with an exit passageway conforming to the require
ments of Section 1024, except as permitted in Section 1028.l. 
An interior exit stairway or ramp shall not be used for any 
purpose other than as a means of egress and a circulation 
path. 

1023.2 Construction. Enclosures for interior exit stairways 
and ramps shall be constructed as fire barriers in accordance 
with Section 707 or horizantal assemblies constructed in 
accordance with Section 711, or both. Interior exit stairway 
and ramp enclosures shall have afire-resistance rating of not 
less than 2 hours where connecting four stories or more and 
not less than 1 hour where connecting less than four stories. 
The number of stories connected by the interior exit stair
ways or ramps shall include any basements, but not any mez
zanines. Interior exit stairways and ramps shall have a fire
resistance rating not less than the floor assembly penetrated, 
but need not exceed 2 hours. 

Exceptions: 

l. Interior exit stairways and ramps in Group I-3 occu
pancies in accordance with the provisions of Section 
408.3.8. 

2. Interior exit stairways within an atrium enclosed in I 
accordance with Section 404.6. 

1023.3 Termination. Interior exit stairways and ramps shall 
terminate at an exit discharge or a public way. 

Exception: A combination of interior exit stairways, inte
rior exit ramps and exit passageways, constructed in 
accordance with Sections 1023.2, 1023.3.l and 1024, 
respectively, and forming a continuous protected enclo
sure, shall be permitted to extend an interior exit stairway 
or ramp to the exit discharge or a public way. 

1023.3.l Extension. Where interior exit stairways and 
ramps are extended to an exit discharge or a public way by 
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an exit passageway, the interior exit stairway and ramp 
shall be separated from the exit passageway by afire bar
rier constructed in accordance with Section 707 or a hori
wntal assembly constructed in accordance with Section 
711, or both. The fire-resistance rating shall be not less 
than that required for the interior exit stairway and ramp. 
Afire door assembly complying with Section 716.5 shall 
be installed in thefire barrier to provide a means of egress 
from the interior exit stairway and ramp to the exit pas
sageway. Openings in the fire barrier other than the fire 
door assembly are prohibited. Penetrations of the fire bar
rier are prohibited. 

Exceptions: 

1. Penetrations of the fire barrier in accordance 
with Section 1023 .5 shall be permitted. 

2. Separation between an interior exit stairway or 
ramp and the exit passageway extension shall not 
be required where there are no openings into the 
exit passageway extension. 

1023.4 Openings. Interior exit stairway and ramp opening 
protectives shall be in accordance with the requirements of 
Section 716. 

Openings in interior exit stairways and ramps other than 
unprotected exterior openings shall be limited to those neces
sary for exit access to the enclosure from normally occupied 
spaces and for egress from the enclosure. 

Elevators shall not open into interior exit stairways and 
ramps. 

1023.5 Penetrations. Penetrations into or through interior 
exit stairways and ramps are prohibited except for equipment 
and ductwork necessary for independent ventilation or pres
surization, sprinkler piping, standpipes, electrical raceway for 
fire department communication systems and electrical race
way serving the interior exit stairway and ramp and terminat
ing at a steel box not exceeding 16 square inches (0.010 m2

). 

Such penetrations shall be protected in accordance with Sec
tion 714. There shall not be penetrations or communication 
openings, whether protected or not, between adjacent interior 
exit stairways and ramps. 

Exception: Membrane penetrations shall be permitted on 
the outside of the interior exit stairway and ramp. Such 
penetrations shall be protected in accordance with Section 
714.3.2. 

1023.6 Ventilation. Equipment and ductwork for interior 
exit stairway and ramp ventilation as permitted by Section 
1023.5 shall comply with one of the following items: 

1. Such equipment and ductwork shall be located exterior 
to the building and shall be directly connected to the 
interior exit stairway and ramp by ductwork enclosed 
in construction as required for shafts. 

2. Where such equipment and ductwork is located within 
the interior exit stairway and ramp, the intake air shall 
be taken directly from the outdoors and the exhaust air 
shall be discharged directly to the outdoors, or such air 
shall be conveyed through ducts enclosed in construc
tion as required for shafts. 
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3. Where located within the building, such equipment and 
ductwork shall be separated from the remainder of the 
building, including other mechanical equipment, with 
construction as required for shafts. 

In each case, openings into the fire-resistance-rated con
struction shall be limited to those needed for maintenance and 
operation and shall be protected by opening protectives in 
accordance with Section 716 for shaft enclosures. 

The interior exit stairway and ramp ventilation systems 
shall be independent of other building ventilation systems. 

1023. 7 Interior exit stairway and ramp exterior walls. 
Exterior walls of the interior exit stairway or ramp shall com
ply with the requirements of Section 705 for exterior walls. 
Where nonrated walls or unprotected openings enclose the 
exterior of the stairway or ramps and the walls or openings 
are exposed by other parts of the building at an angle of less 
than 180 degrees (3.14 rad), the building exterior walls 
within 10 feet (3048 mm) horizontally of a nonrated wall or 
unprotected opening shall have afire-resistance rating of not 
less than 1 hour. Openings within such exterior walls shall be 
protected by opening protectives having afire protection rat
ing of not less than 3

/ 4 hour. This construction shall extend 
vertically from the ground to a point 10 feet (3048 mm) 
above the topmost landing of the stairway or ramp, or to the 
roof line, whichever is lower. 

1023.8 Discharge identification. An interior exit stairway 
and ramp shall not continue below its level of exit discharge 
unless an approved barrier is provided at the level of exit dis
charge to prevent persons from unintentionally continuing 
into levels below. Directional exit signs shall be provided as 
specified in Section 1013. 

1023.9 Stairway identification signs. A sign shall be pro
vided at each floor landing in an interior exit stairway and 
ramp connecting more than three stories designating the floor 
level, the terminus of the top and bottom of the interior exit 
stairway and ramp and the identification of the stairway or 
ramp. The signage shall also state the story of, and the direc
tion to, the exit discharge and the availability of roof access 
from the interior exit stairway and ramp for the fire depart
ment. The sign shall be located 5 feet (1524 mm) above the 
floor landing in a position that is readily visible when the 
doors are in the open and closed positions. In addition to the 
stairway identification sign, a floor-level sign in visual char
acters, raised characters and braille complying with ICC 
Al 17.1 shall be located at each floor-level landing adjacent to 
the door leading from the interior exit stairway and ramp into 
the corridor to identify the floor level. 

1023.9.1 Signage requirements. Stairway identification 
signs shall comply with all of the following requirements: 

1. The signs shall be a minimum size of 18 inches (457 
mm) by 12 inches (305 mm). 

2. The letters designating the identification of the inte
rior exit stairway and ramp shall be not less than 11

/ 2 
inches (38 mm) in height. 

3. The number designating the floor level shall be not 
less than 5 inches (127 mm) in height and located in 
the center of the sign. 
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4. Other lettering and numbers shall be not less than 1 
inch (25 mm) in height. 

5. Characters and their background shall have a non
glare finish. Characters shall contrast with their 
background, with either light characters on a dark 
background or dark characters on a light back
ground. 

6. Where signs required by Section 1023.9 are installed 
in the interior exit stairways and ramps of buildings 
subject to Section 1025, the signs shall be made of 
the same materials as required by Section 1025.4. 

1023.10 Elevator lobby identification signs. At landings in 
interior exit stairways where two or more doors lead to the 
floor level, any door with direct access to an enclosed eleva
tor lobby shall be identified by signage located on the door or 
directly adjacent to the door stating "Elevator Lobby." Sig
nage shall be in accordance with Section 1023.9.1, Items 4, 5 
and6. 

1023.11 Smokeproof enclosures. Where required by Section 
403.5.4 or 405.7.2, interior exit stairways and ramps shall be 
smokeproof enclosures in accordance with Section 909.20. 

1023.11.1 Termination and extension. A smokeproof 
enclosure shall terminate at an exit discharge or a public 
way. The smokeproof enclosure shall be permitted to be 
extended by an exit passageway in accordance with Sec
tion 1023.3. The exit passageway shall be without open
ings other than the fire door assembly required by Section 
1023.3.l and those necessary for egress from the exit pas
sageway. The exit passageway shall be separated from the 
remainder of the building by 2-hour fire barriers con
structed in accordance with Section 707 or horizantal 
assemblies constructed in accordance with Section 711, or 
both. 

Exceptions: 

1. Openings in the exit passageway serving a 
smokeproof enclosure are permitted where the 
exit passageway is protected and pressurized in 
the same manner as the smokeproof enclosure, 
and openings are protected as required for access 
from other floors. 

2. The fire barrier separating the smokeproof enclo
sure from the exit passageway is not required, 
provided the exit passageway is protected and 
pressurized in the same manner as the smoke
proof enclosure. 

3. A smokeproof enclosure shall be permitted to 
egress through areas on the level of exit discharge 
or vestibules as permitted by Section 1028. 

1023.11.2 Enclosure access. Access to the stairway or 
ramp within a smokeproof enclosure shall be by way of a 
vestibule or an open exterior balcony. 
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Exception: Access is not required by way of a vesti
bule or exterior balcony for stairways and ramps using 
the pressurization alternative complying with Section 
909.20.5. 

SECTION 1024 
EXIT PASSAGEWAYS 

1024.1 Exit passageways. Exit passageways serving as an 
exit component in a means of egress system shall comply 
with the requirements of this section. An exit passageway 
shall not be used for any purpose other than as a means of 
egress and a circulation path. 

1024.2 Width. The required capacity of exit passageways 
shall be determined as specified in Section 1005.1 but the 
minimum width shall be not less than 44 inches (1118 mm), 
except that exit passageways serving an occupant load of less 
than 50 shall be not less than 36 inches (914 mm) in width. 
The minimum width or required capacity of exit passageways 
shall be unobstructed. 

Exception: Encroachments complying with Section 
1005.7. 

1024.3 Construction. Exit passageway enclosures shall have 
walls, floors and ceilings of not less than a I -hour fire-resis
tance rating, and not less than that required for any connect
ing interior exit stairway or ramp. Exit passageways shall be 
constructed as fire barriers in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Section 
711, or both. 

1024.4 Termination. Exit passageways on the level of exit 
discharge shall terminate at an exit discharge. Exit passage
ways on other levels shall terminate at an exit. 

1024.5 Openings. Exit passageway opening protectives shall 
be in accordance with the requirements of Section 716. 

Except as permitted in Section 402.8.7, openings in exit I 
passageways other than unprotected exterior openings shall 
be limited to those necessary for exit access to the exit pas
sageway from normally occupied spaces and for egress from 
the exit passageway. · 

Where an interior exit stairway or ramp is extended to an 
exit discharge or a public way by an exit passageway, the exit 
passageway shall comply with Section 1023.3.1. 

Elevators shall not open into an exit passageway. 

1024.6 Penetrations. Penetrations into or through an exit 
passageway are prohibited except for equipment and duct
work necessary for independent pressurization, sprinkler pip
ing, standpipes, electrical raceway for fire department 
communication and electrical raceway serving the exit pas
sageway and terminating at a steel box not exceeding 16 
square inches (0.010 m2

). Such penetrations shall be pro
tected in accordance with Section 714. There shall not be 
penetrations or communicating openings, whether protected 
or not, between adjacent exit passageways. 

Exception: Membrane penetrations shall be permitted on 
the outside of the exit passageway. Such penetrations shall 
be protected in accordance with Section 714.3.2. 

1024. 7 Ventilation. Equipment and ductwork for exit pas-1 
sageway ventilation as permitted by Section 1024.6 shall 
comply with one of the following: 

1. The equipment and ductwork shall be located exterior 
to the building and shall be directly connected to the 
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exit passageway by ductwork enclosed in construction 
as required for shafts. 

2. Where the equipment and ductwork is located within 
the exit passageway, the intake air shall be taken 
directly from the outdoors and the exhaust air shall be 
discharged directly to the outdoors, or the air shall be 
conveyed through ducts enclosed in construction as 
required for shafts. 

3. Where located within the building, the equipment and 
ductwork shall be separated from the remainder of the 
building, including other mechanical equipment, with 
construction as required for shafts. 

In each case, openings into the fire-resistance-rated con
struction shall be limited to those needed for maintenance and 
operation and shall be protected by opening protectives in 
accordance with Section 716 for shaft enclosures. 

Exit passageway ventilation systems shall be independent 
of other building ventilation systems. 

SECTION 1025 
LUMINOUS EGRESS PATH MARKINGS 

1025.1 General. Approved luminous egress path markings 
delineating the exit path shall be provided in high-rise build
ings of Group A, B, E, I, M, and R-1 occupancies in accor
dance with Sections 1025.1through1025.5. 

Exception: Luminous egress path markings shall not be 
required on the level of exit discharge in lobbies that serve 
as part of the exit path in accordance with Section 1028 .1, 
Exception 1. 

1025.2 Markings within exit components. Egress path 
markings shall be provided in interior exit stairways, interior 
exit ramps and exit passageways, in accordance with Sections· 
1025.2.1through1025.2.6. 

1025.2.1 Steps. A solid and continuous stripe shall be 
applied to the horizontal leading edge of each step and 
shall extend for the full length of the step. Outlining 
stripes shall have a minimum horizontal width of l inch 
(25 mm) and a maximum width of 2 inches (51 mm). The 
leading edge of the stripe shall be placed not more than 1I2 
inch (12.7 mm) from the leading edge of the step and the 
stripe shall not overlap the leading edge of the step by not 
more than 1

/ 2 inch (12.7 mm) down the vertical face of the 
step. 

Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes listed in accordance 
with UL 1994. 

1025.2.2 Landings. The leading edge of landings shall be 
marked with a stripe consistent with the dimensional 
requirements for steps. 

1025.2.3 Handrails. Handrails and handrail extensions 
shall be marked with a solid and continuous stripe having 
a minimum width of 1 inch (25 mm). The stripe shall be 
placed on the top surface of the handrail for the entire 
length of the handrail, including extensions and newel 
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post caps. Where handrails or handrail extensions bend or 
turn comers, the stripe shall not have a gap of more than 4 
inches (102 mm). 

Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes listed in accordance 
with UL 1994. 

1025.2.4 Perimeter demarcation lines. Stair landings 
and other floor areas within interior exit stairways, inte
rior exit ramps and exit passageways, with the exception 
of the sides of steps, shall be provided with solid and con
tinuous demarcation lines on the floor or on the walls or a 
combination of both. The stripes shall be 1 to 2 inches (25 
mm to 51 mm) wide with interruptions not exceeding 4 
inches (102 mm). 

Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes listed in accordance 
with UL 1994. 

1025.2.4.1 Floor-mounted. demarcation lines. Perim
eter demarcation lines shall be placed within 4 inches 
(102 mm) of the wall and shall extend to within 2 
inches (51 mm) of the markings on the leading edge of 
landings. The. demarcation lines shall continue across 
the floor in front of all doors. 

Exception: Demarcation lines shall not extend in 
front of exit discharge doors that lead out of an exit 
and through which occupants must travel to com
plete the exit path. 

1025.2.4.2 Wall-mounted demarcation lines. Perime
ter demarcation lines shall be placed on the wall with 
the bottom edge of the stripe not more than 4 inches 
(102 mm) above the finished floor. At the top or bottom 
of the stairs, demarcation lines shall drop vertically to 
the floor within 2 inches (51 mm) of the step or landing 
edge. Demarcation lines on walls shall transition verti
cally to the floor and then extend across the floor where 
a line on the floor is the only practical method of outlin
ing the path. Where the wall line is broken by a door, 
demarcation lines on walls shall continue across the 
face of the door or transition to the floor and extend 
across the floor in front of such door. 

Exception: Demarcation lines shall not extend in 
front of exit discharge doors that lead out of an exit 
and through which occupants must travel to com
plete the exit path. 

1025.2.4.3 Transition. Where a wall-mounted demar
cation line transitions to a floor-mounted demarcation 
line, or vice versa, the wall-mounted demarcation line 
shall drop vertically to the floor to meet a complimen
tary extension of the floor-mounted demarcation line, 
thus forming a continuous marking. 

1025.2.5 Obstacles. Obstacles at or below 6 feet 6 inches 
(1981 mm) in height and projecting more than 4 inches 
(102 mm) into the egress path shall be outlined with mark
ings not less than 1 inch (25 mm) in width comprised of a 
pattern of alternating equal bands, of luminous material 
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and black, with the alternating bands not more than 2 
inches (51 mm) thick and angled at 45 degrees (0.79 rad). 
Obstacles shall include, but are not limited to, standpipes, 
hose cabinets, wall projections and restricted height areas. 
However, such markings shall not conceal any required 
information or indicators including but not limited to 
instructions to occupants for the use of standpipes. 

1025.2.6 Doors within the exit path. Doors through 
which occupants must pass in order to complete the exit 
path shall be provided with markings complying with Sec
tions 1025.2.6.1through1025.2.6.3. 

1025.2.6.1 Emergency exit symbol. The doors shall be 
identified by a low-location luminous emergency exit 
symbol complying with NFPA 170. The exit symbol 
shall be not less than 4 inches (102 mm) in height and 
shall be mounted on the door, centered horizontally, 
with the top of the symbol not higher than 18 inches 
( 457 mm) above the finished floor. 

1025.2.6.2 Door hardware markings. Door hardware 
shall be marked with not less than 16 square inches 
( 406 mm2

) of luminous material. This marking shall be 
located behind, immediately adjacent to, or on the door 
handle or escutcheon. Where a panic bar is installed, 
such material shall not be less than 1 inch (25 mm) 
wide for the entire length of the actuating bar or touch
pad. 

1025.2.6.3 Door frame markings. The top and sides of 
the door frame shall be marked with a solid and contin
uous 1-inch- to 2-inch-wide (25 mm to 51 mm) stripe. 
Where the door molding does not provide sufficient flat 
surface on which to locate the stripe, the stripe shall be 
permitted to be located on the wall surrounding the 
frame. 

1025.3 Uniformity. Placement and dimensions of markings 
shall be consistent and uniform throughout the same enclo
sure. 

1025.4 Self-luminous and photoluminescent. Luminous 
egress path markings shall be permitted to be made of any 
material, including paint, provided that an electrical charge is 
not required to maintain the required luminance. Such materi
als shall include, but not be limited to, self-luminous materi
als and photoluminescent materials. Materials shall comply 
with either of the following standards: 

1. UL 1994. 

2. ASTM E 2072, except that the charging source shall be 
1 footcandle (11 lux) of fluorescent illumination for 60 
minutes, and the minimum luminance shall be 30 mili
candelas per square meter at 10 minutes and 5 milican
delas per square meter after 90 minutes. 

1

1025.5 Illumination. Where photoluminescent exit path 
markings are installed, they shall be provided with not less 
than 1 footcandle (11 lux) of illumination for not less than 60 
minutes prior to periods when the building is occupied and 
continuously during occupancy. 
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SECTION 1026 
HORIZONTAL EXITS 

1026.1 Horizontal exits. Horizontal exits serving as an exit 
in a means of egress system shall comply with the require
ments of this section. A horizantal exit shall not serve as the 
only exit from a portion of a building, and where two or more 
exits are required, not more than one-half of the total number 
of exits or total exit minimum width or required capacity shall 
be horizontal exits. 

Exceptions: 

1. Horizantal exits are permitted to comprise two
thirds of the required exits from any building or 
floor area for occupancies in Group I-2. 

2. Horizantal exits are permitted to comprise 100 per
cent of the exits required for occupancies in Group I-
3. Not less than 6 square feet (0.6 m2

) of accessible 
space per occupant shall be provided on each side of 
the horizantal exit for the total number of people in 
adjoining compartments. 

1026.2 Separation. The separation between buildings or ref
uge areas connected by a horizantal exit shall be provided by 
a fire wall complying with Section 706; or by a fire barrier 
complying with Section 707 or a horizantal assembly com
plying with Section 711, or both. The minimum fire-resis
tance rating of the separation shall be 2 hours. Opening 
protectives in horizantal exits shall also comply with Section 
716. Duct and air transfer openings in afire wall or fire bar
rier that serves as a horizantal exit shall also comply with 
Section 717. The horizantal exit separation shall extend verti
cally through all levels of the building unless floor assemblies 
have afire-resistance rating of not less than 2 hours with no 
unprotected openings. 

Exception: Afire-resistance rating is not required at hor
izantal exits between a building area and an above-grade 
pedestrian walkway constructed in accordance with Sec
tion 3104, provided that the distance between connected 
buildings is more than 20 feet (6096 mm). 

Horizantal exits constructed as fire barriers shall be con
tinuous from exterior wall to exterior wall so as to divide 
completely the floor served by the horizantal exit. 

1026.3 Opening protectives. Fire doors in horizantal exits 
shall be self-closing or automatic-closing when activated by a 
smoke detector in accordance with Section 716.5.9.3. Doors, 
where located in a cross-corridor condition, shall be auto
matic-closing by activation of a smoke detector installed in 
accordance with Section 716.5.9.3. 

1026.4 Refuge area. The refuge area of a horizantal exit 
shall be a space occupied by the same tenant or a public area 
and each such refuge area shall be adequate to accommodate 
the original occupant load of the refuge area plus the occu
pant load anticipated from the adjoining compartment. The 
anticipated occupant load from the adjoining compartment 
shall be based on the capacity of the horizantal exit doors 
entering the refuge area. 
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1026.4.1 Capacity. The capacity of the refuge area shall 
be computed based on a net floor area allowance of 3 
square feet (0.2787 m2

) for each occupant to be accommo
dated therein. 

Exceptions: The net floor area allowable per occupant 
shall be as follows for the indicated occupancies: 

1. Six square feet (0.6 m2) per occupant for occu
pancies in Group 1-3. 

2. Fifteen square feet (1.4 m2
) per occupant for 

ambulatory occupancies in Group 1-2. 

3. Thirty square feet (2.8 m2
) per occupant for non-

ambulatory occupancies in Group 1-2. 

1026.4.2 Number of exits. The refuge area into which a 
horizontal exit leads shall be provided with exits adequate 
to meet the occupant requirements of this chapter, but not 
including the added occupant load imposed by persons 
entering the refuge area through horizantal exits from 
other areas. Not less than one refuge area exit shall lead 
directly to the exterior or to an interior exit stairway or 
ramp. 

Exception: The adjoining compartment shall not be 
required to have a stairway or door leading directly out
side, provided the refuge area into which a horizantal 
exit leads has stairways or doors leading directly out
side and are so arranged that egress shall not require the 
occupants to return through the compartment from 
which egress originates. 

SECTION 1027 
EXTERIOR EXIT STAIRWAYS AND RAMPS 

1027.1 Exterior exit stairways and ramps. Exterior exit 
stairways and ramps serving as an element of a required 
means of egress shall comply with this section. 

1027.2 Use in a means of egress. Exterior exit stairways 
shall not be used as an element of a required means of egress 
for Group 1-2 occupancies. For occupancies in other than 
Group 1-2, exterior exit stairways and ramps shall be permit
ted as an element of a required means of egress for buildings 
not exceeding six stories above grade plane or that are not 
high-rise buildings. 

1027.3 Open side. Exterior exit stairways and ramps serving 
as an element of a required means of egress shall be open on 
not less than one side, except for required structural columns, 
beams, handrails and guards. An open side shall have not 
less than 35 square feet (3.3 m2

) of aggregate.open area adja
cent to each floor level and the level of each intermediate 
landing. The required open area shall be located not less than 
42 inches (1067 mm) above the adjacent floor or landing 
level. 

1027.4 Side yards. The open areas adjoining exterior exit 
stairways or ramps shall be either yards, courts or public 
ways; the remaining sides are permitted to be enclosed by the 
exterior walls of the building. 

11027.5 Location. Exterior exit stairways and ramps shall 
have a minimum frre separation distance of 10 feet (3048 
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mm) measured at right angles from the exterior edge of the 
stairway or ramps, including landings, to: 

1. Adjacent lot lines. 

2. Other portions of the building. 

3. Other buildings on the same lot unless the adjacent 
building exterior walls and openings are protected in 
accordance with Section 705 based on fire separation 
distance. 

For the purposes of this section, other portions of the build
ing shallbe treated as separate buildings. 

1027 .6 Exterior exit stairway and ramp protection. Exte
rior exit stairways and ramps shall be separated from the 
interior of the building as required in Section 1023.2. Open
ings shall be limited to those necessary for egress from nor
mally occupied spaces. Where a vertical plane projecting 
from the edge of an exterior exit stairway or ramp and land
ings is exposed by other parts of the building at an angle of 
less than 180 degrees (3.14 rad), the exterior wall shall be 
rated in accordance with Section 1023.7. 

Exceptions: 

1. Separation from the interior of the building is not 
required for occupancies, other than those in Group 
R-1 or R-2, in buildings that are not more than two 
stories above grade plane where a level of exit dis
charge serving such occupancies is the first story 
above grade plane. 

2. Separation from the interior of the building is not 
required where the exterior exit stairway or ramp is 
served by an exterior exit ramp or balcony that con
nects two remote exterior exit stairways or other 
approved exits with a perimeter that is not less than 
50 percent open. To be considered open, the opening 
shall be not less than 50 percent of the height of the 
enclosing wall, with the top of the openings not less 
than 7 feet (2134 mm) above the top of the balcony. 

3. Separation from the open-ended corridor of the 
building is not required for exterior exit stairways or 
ramps, provided that Items 3.1through3.5 are met: 

3.1. The building, including open-ended corri
dors, and stairways and ramps, shall be 
equipped throughout with an automatic 
sprinkler system in accordance with Sec
tion 903.3.1.1or903.3.1.2. 

3.2. The open-ended corridors comply with 
Section 1020. 

3.3. The open-ended corridors are connected 
on each end to an exterior exit stairway or 
ramp complying with Section 1027. 

3.4. The exterior walls and openings adjacent 
to the exterior exit stairway or ramp com
ply with Section 1023.7. 

3.5. At any location in an open-ended corridor 
where a change of direction exceeding 45 
degrees (0.79 rad) occurs, a clear opening 
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of not less than 35 square feet (3.3 m2
) or 

an exterior stairway or ramp shall be pro
vided. Where clear openings are provided, 
they shall be located so as to minimize the 
accumulation of smoke or toxic gases. 

SECTION 1028 
EXIT DISCHARGE 

1028.1 General. Exits shall discharge directly to the exterior 
of the building. The exit discharge shall be at grade or shall 
provide a direct path of egress travel to grade. The exit dis
charge shall not reenter a building. The combined use of 
Exceptions 1 and 2 shall not exceed 50 percent of the number 
and minimum width or required capacity of the required 
exits. 

Exceptions: 
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1. Not more than 50 percent of the number and mini
mum width or required capacity of interior exit 
stairways and ramps is permitted to egress through 
areas on the level of discharge provided all of the 
following conditions are met: 

1.1. Discharge of interior exit stairways and 
ramps shall be provided with a free and 
unobstructed path of travel to an exterior 
exit door · and such exit is readily visible 
and identifiable from the point of termina
tion of the enclosure. 

1.2. The entire area of the level of exit dis
charge is separated from areas below by 
construction conforming to the fire-resis
tance rating for the enclosure. 

1.3. The egress path from the interior exit stair
way and ramp on the level of exit discharge 
is protected throughout by an approved 
automatic sprinkler system. Portions of the 
level of exit discharge with access to the 
egress path shall be either equipped 
throughout with an automatic sprinkler 
system installed in accordance with Section 
903.3.1.1 or 903.3.1.2, or separated from 
the egress path in accordance with the 
requirements for the enclosure of interior 
exit stairways or ramps. 

1.4. Where a required interior exit stairway or 
ramp and an exit access stairway or ramp 
serve the same floor level and terminate at 
the same level of exit discharge, the termi
nation of the exit access stairway or ramp 
and the exit discharge door of the interior 
exit stairway or ramp shall be separated by 
a distance of not less than 30 feet (9144 
mm) or not less than one-fourth the length 
of the maximum overall diagonal dimen
sion of the building, whichever is less. The 
distance shall be measured in a straight line 
between the exit discharge door from the 
interior exit stairway or ramp and the last 

tread of the exit access stairway or termi
nation of slope of the exit access ramp. 

2. Not more than 50 percent of the number and mini
mum width or required capacity of the interior exit 
stairways and ramps is permitted to egress through a 
vestibule provided all of the following conditions 
are met: 

2.1. The entire area of the vestibule is separated 
from areas below by construction conform
ing to the fire-resistance rating of the inte
rior exit stairway or ramp enclosure. 

2.2. The depth from the exterior of the building 
is not greater than 10 feet (3048 mm) and 
the length is not greater than 30 feet (9144 
mm). 

2.3. The area is separated from the remainder of 
the level of exit discharge by a fire parti
tion constructed in accordance with Sec
tion 708. 

Exception: The maximum transmitted 
temperature rise is not required. 

2.4. The area is used only for means of egress 
and exits directly to the outside. 

3. Horizantal exits complying with Section 1026 shall 
not be required to discharge directly to the exterior 
of the building. 

1028.2 Exit discharge width or capacity. The minimum I 
width or required capacity of the exit discharge shall be not 
less than the minimum width or required capacity of the exits 
being served. 

1028.3 Exit discharge components. Exit discharge compo
nents shall be sufficiently open to the exterior so as to mini
mize the accumulation of smoke and toxic gases. 

1028.4 Egress courts. Egress courts serving as a portion of 
the exit discharge in the means of egress system shall com
ply with the requirements of Sections 1028.4.1 and 1028.4.2. 

1028.4.1 Width or capacity. The required capacity of 
egress courts shall be determined as specified in Section 
1005.1, but the minimum width shall be not less than 44 
inches (1118 mm), except as specified herein. Egress 
courts serving Group R-3 and U occupancies shall be not 
less than 36 inches (914 mm) in width. The required 
capacity and width of egress courts shall be unobstructed 
to a height of 7 feet (2134 mm). 

Exception: Encroachments complying with Section 
1005.7. 

Where an egress court exceeds the minimum required 
width and the width of such egress court is then reduced 
along the path of exit travel, the reduction in width shall be 
gradual. The transition iri width shall be affected by a 
guard not less than 36 inches (914 mm) in height and shall 
not create an angle of more than 30 degrees (0.52 rad) with 
respect to the axis of the egress court along the path of 
egress travel. The width of the egress court shall not be I 
less than the required capacity. 
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1028.4.2 Construction and openings. Where an egress 
court serving a building or portion thereof is less than 10 
feet (3048 mm) in width, the egress court walls shall have 
not less than 1-hour fire-resistance-rated construction for 
a distance of 10 feet (3048 mm) above the floor of the 
egress court. Openings within such walls shall be pro
tected by opening protectives having a fire protection rat
ing of not less than 3 I 4 hour. 

Exceptions: 

1. Egress courts serving an occupant load of less 
than 10. 

2. Egress courts serving Group R-3. 

1028.5 Access to a public way. The exit discharge shall pro
vide a direct and unobstructed access to a public way. 

Exception: Where access to a public way cannot be pro
vided, a safe dispersal area shall be provided where all of 
the following are met: 

1. The area shall be of a size to accommodate not less 
than 5 square feet (0.46 m2

) for each person. 

2. The area shall be located on the same lot not less 
than 50 feet (15 240 mm) away from the building 
requiring egress. 

3. The area shall be permanently maintained and iden
tified as a safe dispersal area. 

4. The area shall be provided with a safe and unob
structed path of travel from the building. 

SECTION 1029 
ASSEMBLY 

1029.1 General. A room or space used for assembly pur
poses that contains seats, tables, displays, equipment or other 
material shall comply with this section. 

1029.1.1 Bleachers. Bleachers, grandstands and folding 
and telescopic seating, that are not building elements, 
shall comply with ICC 300. 

1029.1.1.1 Spaces under grandstands and bleachers. 
Where spaces under grandstands or bleachers are used 
for purposes other than ticket booths less than 100 
square feet (9 .29 m2

) and toilet rooms, such spaces shall 
be separated by fire barriers complying with Section 
707 and horizantal assemblies complying with Section 
711 with not less than 1-hour fire-resistance-rated con
struction. 

1029.2 Assembly main exit. A building, room or space used 
for assembly purposes that has an occupant load of greater 
than 300 and is provided with a main exit, that main exit shall 
be of sufficient capacity to accommodate not less than one
half of the occupant load, but such capacity shall be not less 
than the total required capacity of all means of egress leading 
to the exit. Where the building is classified as a Group A 
occupancy, the main exit shall front on not less than one street 
or an unoccupied space of not less than 10 feet (3048 mm) in 
width that adjoins a street or public way. In a building, room 
or space used for assembly purposes where there is not a 
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well-defined main exit or where multiple main exits are pro-1 
vided, exits shall be permitted to be distributed around the 
perimeter of the building provided that the total capacity of 
egress is not less than 100 percent of the required capacity. 

1029.3 Assembly other exits. In addition to having access to 
a main exit, each level in a building used for assembly pur
poses having an occupant load greater than 300 and provided 
with a main exit, shall be provided with additional means of 
egress that shall provide an egress capacity for not less than 
one-half of the total occupant load served by that level and 
shall comply with Section 1007.1. In a building used for 
assembly purposes where there is not a well-defined main 
exit or where multiple main exits are provided, exits for each 
level shall be permitted to be distributed around the perimeter 
of the building, provided that the total width of egress is not 
less than 100 percent of the required width. 

1029.4 Foyers and lobbies. In Group A-1 occupancies, 
where persons are admitted to the building at times when 
seats are not available, such persons shall be allowed to wait 
in a lobby or similar space, provided such lobby or similar 
space shall not encroach upon the minimum width or required 
capacity of the means of egress. Such foyer, if not directly 
connected to a public street by all the main entrances or exits, 
shall have a straight and unobstructed corridor or path of 
travel to every such main entrance or exit. 

1029.5 Interior balcony and gallery means of egress. For 
balconies, galleries or press boxes having a seating capacity 
of 50 or more located in a building, room or space used for 
assembly purposes, not less than two means of egress shall be 
provided, with one from each side of every balcony, gallery 
or press box. 

1029.6 Capacity of aisle for assembly. The required capac
ity of aisles shall be not less than that determined in accor
dance with Section 1029.6.1 where smoke-protected 
assembly seating is not provided and with Section 1029.6.2 
or 1029.6.3 where smoke-protected assembly seating is pro
vided. 

1029.6.l Without smoke protection. The required capac
ity in inches (mm) of the aisles for assembly seating with
out smoke protection shall be not less than the occupant 
load served by the egress element in accordance with all of 
the following, as applicable: 

1. Not less than 0.3 inch (7.6 mm) of aisle capacity for 
each occupant served shall be provided on stepped 
aisles having riser heights 7 inches (178 mm) or less 
and tread depths 11 inches (279 mm) or greater, 
measured horizontally between tread nosings. 

2. Not less than 0.005 inch (0.127 mm) of additional 
aisle capacity for each occupant shall be provided 
for each 0.10 inch (2.5 mm) of riser height above 7 
inches (178 mm). 

3. Where egress requires stepped aisle descent, not less 
than 0.075 inch (1.9 mm) of additional aisle capac
ity for each occupant shall be provided on those por
tions of aisle capacity having no handrail within a 
horizontal distance of 30 inches (762 mm). 
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4. Ramped aisles, where slopes are steeper than one 
unit vertical in 12 units horizontal (8-percent slope), 
shall have not less than 0.22 inch (5.6 mm) of clear 
aisle capacity for each occupant served. Level or 
ramped aisles, where slopes are not steeper than one 
unit vertical in 12 units horizontal (8-percent slope), 
shall have not less than 0.20 inch (5.1 mm) of clear 
aisle capacity for each occupant served. 

1029.6.2 Smoke-protected assembly seating. The 
required capacity in inches (mm) of the aisle for smoke
protected assembly seating shall be not less than the occu
pant load served by the egress element multiplied by the 
appropriate factor in Table 1029.6.2. The total number of 
seats specified shall be those within the space exposed to 
the same smoke-protected environment. Interpolation is 
permitted between the specific values shown. A life safety 
evaluation, complying with NFP A 101, shall be done for a 
facility utilizing the reduced width requirements of Table 
1029.6.2 for smoke-protected assembly seating. 

Exception: For outdoor smoke-protected assembly 
seating with an occupant load not greater than 18,000, 
the required capacity in inches (mm) shall be deter
mined using the factors in Section 1029.6.3. 

1029.6.2.1 Smoke control. Aisles and aisle accessways 
serving a smoke-protected assembly seating area shall 
be provided with a smoke control system complying 
with Section 909 or natural ventilation designed to 
maintain the smoke level not less than 6 feet (1829 
mm) above the floor of the means of egress. 

1029.6.2.2 Roof height. A smoke-protected assembly 
seating area with a roof shall have the lowest portion of 
the roof deck not less than 15 feet (4572 mm) above the 
highest aisle or aisle accessway. 

Exception: A roof canopy in an outdoor stadium 
shall be permitted to be less than 15 feet (4572 mm) 
above the highest aisle or aisle accessway provided 
that there are no objects less than 80 inches (2032 
mm) above the highest aisle or aisle accessway. 

1029.6.2.3 Automatic sprinklers. Enclosed areas with 
walls and ceilings in buildings or structures containing 
smoke-protected assembly seating shall be protected 

with an approved automatic sprinkler system in accor
dance with Section 903.3.1.1. 

Exceptions: 

1. The floor area used for contests, performances 
or entertainment provided the roof construc
tion is more than 50 feet (15 240 mm) above 
the floor level and the use is restricted to low 
fire hazard uses. 

2. Press boxes and storage facilities less than 
1,000 square feet (93 m2

) in area. 

3. Outdoor seating facilities where seating and 
the means of egress in the seating area are 
essentially open to the outside. 

1029.6.3 Outdoor smoke-protected assembly seating. 
The required capacity in inches (mm) of aisles shall be not 
less than the total occupant load served by the egress ele
ment multiplied by 0.08 (2.0 mm) where egress is by 
stepped aisle and multiplied by 0.06 (1.52 mm) where 
egress is by level aisles and ramped aisles. 

Exception: The required capacity in inches (mm) of 
aisles shall be permitted to comply with Section 
1029.6.2 for the number of seats in the outdoor smoke
protected assembly seating where Section 1029.6.2 
permits less capacity. 

1029.7 Travel distance. Exits and aisles shall be so located 
that the travel distance to an exit door shall be not greater than 
200 feet (60 960 mm) measured along the line of travel in 
nonsprinklered buildings. Travel distance shall be not more 
than 250 feet (76 200 mm) in sprinklered buildings. Where 
aisles are provided for seating, the distance shall be measured 
along the aisles and aisle accessways without travel over or 
on the seats. 

Exceptions: 

1. Smoke-protected assembly seating: The travel dis
tance from each seat to the nearest entrance to a 
vomitory or concourse shall not exceed 200 feet ( 60 
960 mm). The travel distance from the entrance to 
the vomitory or concourse to a stairway, ramp or 
walk on the exterior of the building shall not exceed 
200 feet (60 960 mm). 

TABLE 1029.6.2 
CAPACITY FOR AISLES FOR SMOKE-PROTECTED ASSEMBLY 

TOTAL NUMBER OF SEATS IN INCHES OF CAPACITY PER SEAT SERVED 
THE SMOKE-PROTECTED Stepped aisles with Stepped aisles without Level aisles or ramped aisles Ramped aisles steeper 

ASSEMBLY SEATING handrails within 30 inches handrails within 30 inches not steeper than 1 in 10 in slope than 1 in 10 in slope 

Equal to or less than 5,000 0.200 0.250 0.150 0.165 

10,000 0.130 0.163 0.100 0.110 

15,000 0.096 0.120 0.070 0.077 

20,000 0.076 0.095 0.056 0.062 

Equal to or greater than 25,000 0.060 O.o75 0.044 0.048 

For SI: 1 inch= 25.4 mm. 
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2. Open-air seating: The travel distance from each seat 
to the building exterior shall not exceed 400 feet 
(122 m). The travel distance shall not be limited in 
facilities of Type I or II construction. 

1029.8 Common path of egress travel. The common path of 
egress travel shall not exceed 30 feet (9144 mm) from any 
seat to a point where an occupant has a choice of two paths of 
egress travel to two exits. 

Exceptions: 

1. For areas serving less than 50 occupants, the com
mon path of egress travel shall not exceed 75 feet 
(22 860mm). 

2. For smoke-protected assembly seating, the common 
path of egress travel shall not exceed 50 feet (15 240 
mm). 

1029.8.l Path through adjacent row. Where one of the 
two paths of travel is across the aisle through a row of 
seats to another aisle, there shall be not more than 24 seats 
between the two aisles, and the minimum clear width 
between rows for the row between the two aisles shall be 
12 inches (305 mm) plus 0.6 inch (15.2 mm) for each 
additional seat above seven in the row between aisles. 

Exception: For smoke-protected assembly seating 
there shall be not more than 40 seats between the two 
aisles and the minimum clear width shall be 12 inches 
(305 mm) plus 0.3 inch (7.6 mm) for each additional 
seat. 

1029.9 Assembly aisles are required. Every occupied por
tion of any building, room or space used for assembly pur
poses that contains seats, tables, displays, similar fixtures or 
equipment shall be provided with aisles leading to exits or 
exit access doorways in accordance with this section. 

1029.9.1 Minimum aisle width. The minimum clear 
width for aisles shall comply with one of the following: 

1. Forty-eight inches (1219 mm) for stepped aisles 
having seating on each side. 

Exception: Thirty-six inches (914 mm) where 
the stepped aisles serve less than 50 seats. 

2. Thirty-six inches (914 mm) for stepped aisles hav-
ing seating on only one side. 

Exception: Twenty-three inches (584 mm) 
between an aisle stair handrail and seating where 
a stepped aisle does not serve more than five 
rows on one side. 

3. Twenty-three inches (584 mm) between a stepped 
aisle handrail or guard and seating where the 
stepped aisle is subdivided by a mid-aisle handrail.· 

4. Forty-two inches (1067 mm) for level or ramped 
aisles having seating on both sides. 

Exceptions: 

1. Thirty-six inches (914 mm) where the aisle 
serves less than 50 seats. 

2. Thirty inches (762 mm) where the aisle 
does not serve more than 14 seats. 
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5. Thirty-six inches (914 mm) for level or ramped 
aisles having seating on only one side. 

Exception: For other than ramped aisles that 
serve as part of an accessible route, 30 inches 
(762 mm) where the ramped aisle does not serve 
more than 14 seats. 

1029.9.2 Aisle catchment area. The aisle shall provide 
sufficient capacity for the number of persons accommo
dated by the catchment area served by the aisle. The catch
ment area served by an aisle is that portion of the total 
space served by that section of the aisle. In establishing 
catchment areas, the assumption shall be made that there is 
a balanced use of all means of egress, with the number of 
persons in proportion to egress capacity. 

1029.9.3 Converging aisles. Where aisles converge to 
form a single path of egress travel, the required capacity of 
that path shall be not less than the combined required 
capacity of the converging aisles. 

1029.9.4 Uniform width and capacity. Those portions of 
aisles, where egress is possible in either of two directions, 
shall be uniform in minimum width or required capacity. 

1029.9.5 Dead end aisles. Each end of an aisle shall be 
continuous to a cross aisle, foyer, doorway, vomitory, con
course or stairway in accordance with Section 1029.9.7 
having access to an exit. 

Exceptions: 

1. Dead-end aisles shall be not greater than 20 feet 
(6096 mm) in length. 

2. Dead-end aisles longer than 16 rows are permit
ted where seats beyond the 16th row dead-end 
aisle are not more than 24 seats from another 
aisle, measured along a row of seats having a 
minimum clear width of 12 inches (305 mm) plus 
0.6 inch (15.2 mm) for each additional seat above 
seven in the row where seats have backrests or 
beyond 10 where seats are without backrests in 
the row. 

3. For smoke-protected assembly seating, the dead 
end aisle length of vertical aisles shall not exceed 
a distance of 21 rows. · 

4. For smoke-protected assembly seating, a longer 
dead-end aisle is permitted where seats beyond 
the 21-row dead-end aisle are not more than 40 
seats from another aisle, measured along a row of 
seats having an aisle accessway with a minimum 
clear width of 12 inches (305 mm) plus 0.3 inch 
(7 .6 mm) for each additional seat above seven in 
the row where seats have backrests or beyond 10 
where seats are without backrests in the row. 

1029.9.6 Aisle measurement. The clear width for aisles 
shall be measured to walls, edges of seating and tread 
edges except for permitted projections. 

Exception: The clear width of aisles adjacent to seat
ing at tables shall be permitted to be measured in accor
dance with Section 1029.12.1. 

289 



MEANS OF EGRESS 

1029.9.6.1 Assembly aisle obstructions. There shall 
not be obstructions in the minimum width or required 
capacity of aisles. 

Exception: Handrails are permitted to project into 
the required width of stepped aisles and ramped 
aisles in accordance with Section 1014.8. 

1029.9.7 Stairways connecting to stepped aisles. A 
stairway that connects a stepped aisle to a cross aisle or 
concourse shall be permitted to comply with the assembly 
aisle walking surface requirements of Section 1029.12. 
Transitions between stairways and stepped aisles shall 
comply with Section 1029.10. 

1029.9.8 Stairways connecting to vomitories. A stair
way that connects a vomitory to a cross aisle or concourse 
shall be permitted to comply with the assembly aisle walk
ing surface requirements of Section 1029.12. Transitions 
between stairways and stepped aisles shall comply with 
Section 1029.10. 

1029.10 Transitions. Transitions between stairways and 
stepped aisles shall comply with either Section 1029.10.l or 
1029.10.2. 

1029.10.1 Transitions and stairways that maintain 
stepped aisle riser and tread dimensions. Stepped aisles, 
transitions and stairways that maintain riser and tread 
dimensions shall comply with Section 1029.12 as one exit 
access component. 

1029.10.2 Transitions to stairways that do not maintain 
stepped aisle riser and tread dimensions. Transitions to 
stairways from stepped aisles with riser and tread dimen
sions that differ from the stairways shall comply with Sec
tions 1029.10.2.1and1029.10.3. 

1029.10.2.1 Stairways and stepped aisles in a 
straight run. Transitions where the stairway is a 
straight run from the stepped aisle shall have a mini
mum depth of 22 inches (559 mm) where the treads on 
the descending side of the transition have greater depth 
and 30 inches (762 mm) where the treads on the 
descending side of the transition have lesser depth. 

1029.10.2.2 Stairways and stepped aisles that 
change direction. Transitions where the stairway 
changes direction from the stepped aisle shall have a 
minimum depth of 11 inches (280 mm) or the stepped 
aisle tread depth, whichever is greater, between the 
stepped aisle and stairway. 

1029.10.3 Transition marking. A distinctive marking 
stripe shall be provided at each nosing or leading edge 
adjacent to the transition. Such stripe shall be not less than 
1 inch (25 mm), and not more than 2 inches (51 mm), 
wide. The edge marking stripe shall be distinctively differ
ent from the stepped aisle contrasting marking stripe. 

1029.11 Construction. Aisles, stepped aisles and ramped 
aisles shall be built of materials consistent with the types per
mitted for the type of construction of the building. 

Exception: Wood handrails shall be permitted for all 
types of construction. 

290 

1029.11.1 Walking surface. The surface of aisles, 
stepped aisles and ramped aisles shall be of slip-resistant 
materials that are securely attached. The surface for 
stepped aisles shall comply with Section 1011.7.l. 

1029.11.2 Outdoor conditions. Outdoor aisles, stepped 
aisles and ramped aisles and outdoor approaches to aisles, 
stepped aisles and ramped aisles shall be designed so that 
water will not accumulate on the walking surface. 

1029.12 Aisle accessways. Aisle accessways for seating at 
tables shall comply with Section 1029 .12. l. Aisle access
ways for seating in rows shall comply with Section 
1029.12.2. 

1029.12.1 Seating at tables. Where seating is located at a 
table or counter and is adjacent to an aisle or aisle access
way, the measurement of required clear width of the aisle 
or aisle accessway shall be made to a line 19 inches (483 
mm) away from and parallel to the edge of the table or 
counter. The 19-inch (483 mm) distance shall be measured 
perpendicular to the side of the table or counter. In the 
case of other side boundaries for aisles or aisle access
ways, the clear width shall be measured to walls, edges of 
seating and tread edges. 

Exception: Where tables or counters are served by 
fixed seats, the width of the aisle or aisle accessway 
shall be measured from the back of the seat. 

1029.12.1.1 Aisle accessway capacity and width for 
seating at tables. Aisle accessways serving arrange
ments of seating at tables or counters shall comply with 
the capacity requirements of Section 1005 .1 but shall 
not have less than 12 inches (305 mm) of width plus 1

/ 2 
inch (12.7 mm) of width for each additional 1 foot (305 
mm), or fraction thereof, beyond 12 feet (3658 mm) of 
aisle accessway length measured from the center of the 
seat farthest from an aisle. 

Exception: Portions of an aisle accessway having a 
length not exceeding 6 feet (1829 mm) and used by 
a total of not more than four persons. 

1029.12.1.2 Seating at table aisle accessway length. 
The length of travel along the aisle accessway shall not 
exceed 30 feet (9144 mm) from any seat to the point 
where a person has a choice of two or more paths of 
egress travel to separate exits. 

1029.12.2 Clear width of aisle accessways serving seat
ing in rows. Where seating rows have 14 or fewer seats, 
the minimum clear aisle accessway width shall be not less 
than 12 inches (305 mm) measured as the clear horizontal 
distance from the back of the row ahead and the nearest 
projection of the row behind. Where chairs have automatic 
or self-rising seats, the measurement shall be made with 
seats in the raised position. Where any chair in the row 
does not have an automatic or self-rising seat, the mea
surements shall be made with the seat in the down posi
tion. For seats with folding tablet arms, row spacing shall 
be determined with the tablet arm in the used position. 

Exception: For seats with folding tablet arms, row 
spacing is permitted to be determined with the tablet 
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arm in the stored position where the tablet arm when 
raised manually to vertical position in one motion auto
matically returns to the stored position by force of grav
ity. 

1029.12.2.1 Dual access. For rows of seating served by 
aisles or doorways at both ends, there shall be not more 
than 100 seats per row. The minimum clear width of 12 
inches (305 mm) between rows shall be increased by 
0.3 inch (7.6 mm) for every additional seat beyond 14 
seats where seats have backrests or beyond 21 where 
seats are without backrests. The minimum clear width 
is not required to exceed 22 inches (559 mm). 

Exception: For smoke-protected assembly seating, 
the row length limits for a 12-inch-wide (305 mm) 
aisle accessway, beyond which the aisle accessway 
minimum clear width shall be increased, are in 
Table 1029.12.2.1. 

1029.12.2.2 Single access. For rows of seating served 
by an aisle or doorway at only one end of the row, the 
minimum clear width of 12 inches (305 mm) between 
rows shall be increased by 0.6 inch (15.2 mm) for every 
additional seat beyond seven seats where seats have 
backrests or beyond 10 where seats are without back
rests. The minimum clear width is not required to 
exceed 22 inches (559 mm). 

Exception: For smoke-protected assembly seating, 
the row length limits for a 12-inch-wide (305 mm) 
aisle accessway, beyond which the aisle accessway 
minimum clear width shall, be increased, are in 
Table 1029.12.2.1. 

1029.13 Assembly aisle walking surfaces. Ramped aisles 
shall comply with Sections 1029.13.1 through 1029.13.1.3. 
Stepped aisles shall comply with Sections 1029.13.2 through 
1029.13.2.4. 

1029.13.l Ramped aisles. Aisles that are sloped more 
than one unit vertical in 20 units horizontal (5-percent 
slope) shall be considered a ramped aisle. Ramped aisles 
that serve as part of an accessible route in accordance with 
Sections 1009 and 1108.2 shall have a maximum slope of 
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one unit vertical in 12 units horizontal (8-percent slope). 
The slope of other ramped aisles shall not exceed one unit 
vertical in 8 units horizontal (12.5-percent slope). 

1029.13.1.1 Cross slope. The slope measured perpen
dicular to the direction of travel of a ramped aisle shall 
not be steeper than one unit vertical in 48 units horizon
tal (2-percent slope). 

1029.13.1.2 Landings. Ramped aisles shall have land
ings in accordance with Sections 1012.6 through 
1012.6.5. Landings for ramped aisles shall be permitted 
to overlap required aisles or cross aisles. 

1029.13.1.3 Edge protection. Ramped aisles shall 
have edge protection in accordance with Section 
1012.11. 

Exception: In assembly spaces with fixed seating, 
edge protection is not required on the sides of 
ramped aisles where the ramped aisles provide 
access to the adjacent seating and aisle accessways. 

1029.13.2 Stepped aisles. Aisles with a slope exceeding 
one unit vertical in eight units horizontal (12.5-percent 
slope) shall consist of a series of risers and treads that 
extends across the full width of aisles and complies' with 
Sections 1029.13.2.1through1029.13.2.4. 

1029.13.2.1 Treads. Tread depths shall be not less than 
11 inches (279 mm) and shall have dimensional unifor
mity. 

Exception: The tolerance between adjacent treads 
shall not exceed 3/ 16 inch (4.8 mm). 

1029.13.2.2 Risers. Where the gradient of stepped I 
aisles is to be the same as the gradient of adjoining 
seating areas, the riser height shall be not less than 4 
inches (102 mm) nor more than 8 inches (203 mm) and 
shall be uniform within eachflight. 

Exceptions: 

1. Riser height nonuniformity shall be limited to 
the extent necessitated by changes in the gra
dient of the adjoining seating area to maintain 
adequate sightlines. Where nonuniformities 

TABLE 1029.12.2.1 
SMOKE-PROTECTED ASSEMBLY AISLE ACCESSWAYS 

MAXIMUM NUMBER OF SEATS PER ROW PERMITTED TO 

TOTAL NUMBER OF SEATS IN THE SMOKE- HAVE A MINIMUM 12-INCH CLEAR WIDTH AISLE ACCESSWAY 

PROTECTED ASSEMBLY SEATING Aisle or doorway at both ends of row Aisle or doorway at one end of row only 

Seats with backrests Seats without backrests Seats with backrests Seats without backrests 

Less than 4,000 14 21 7 10 

4,000 15 22 7 10 

7,000 16 23 8 11 

10,000 17 24 8 11 

13,000 18 25 9 12 

16,000 19 26 9 12 

19,000 20 27 10 13 

22,000 and greater 21 28 11 14 

For SI: 1inch=25.4 mm. 
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exceed 3
/ 16 inch (4.8 mm) between adjacent 

risers, the exact location of such nonuniformi
ties shall be indicated with a distinctive mark
ing stripe on each tread at the nosing or 
leading edge adjacent to the nonuniform ris
ers. Such stripe shall be not less than 1 inch 
(25 mm), and not more than 2 inches (51 mm), 
wide. The edge marking stripe shall be distinc
tively different from the contrasting marking 
stripe. 

2. Riser heights not . exceeding 9 inches (229 
mm) shall be permitted where they are neces
sitated by the slope of the adjacent seating 
areas to maintain sightlines. 

1029.13.2.2.1 Construction tolerances. The toler
ance between adjacent risers on a stepped aisle that 
were designed to be equal height shall not exceed 3/ 16 

inch ( 4.8 mm). Where the stepped aisle is designed 
in accordance with Exception 1 of Section 
1029.13.2.2, the stepped aisle shall be constructed so 
that each riser of unequal height, detennined in the 
direction of descent, is not more than 3

/ 8 inch (9.5 
mm) in height different from adjacent risers where 
stepped aisle treads are less than 22 inches (560 mm) 
in depth and 3

/ 4 inch (19.1 mm) in height different 
from adjacent risers where stepped aisle treads are 22 
inches (560 mm) or greater in depth. 

1029.13.2.3 Tread contrasting marking stripe. A 
contrasting marking stripe shall be provided on each 
tread at the nosing or leading edge such that the loca
tion of each tread is readily apparent when viewed in 
descent. Such stripe shall be not less than 1 inch (25 
mm), and not more than 2 inches (51 mm), wide. 

Exception: The contrasting marking stripe is per
mitted to be omitted where tread surfaces are such 
that the location of each tread is readily apparent 
when viewed in descent. 

1029.13.2.4 Nosing and profile. Nosing and riser pro
file shall comply with Sections 1011.5.5 through 
1011.5.5.3. 

1029.14 Seat stability. In a building, room or space used for 
assembly purposes, the seats shall be securely fastened to the 
floor. 

Exceptions: 

292 

1. In a building, room or space used for assembly pur
poses or portions thereof without ramped or tiered 
floors for seating and with 200 or fewer seats, the 
seats shall not be required to be fastened to the floor. 

2. In a building, room or space used for assembly pur
poses or portions thereof without ramped or tiered 
floors for seating, the seats shall not be required to 
be fastened to the floor. 

3. In a building, room or space used for assembly pur
poses or portions thereof without ramped or tiered 
floors for seating and with greater than 200 seats, the 
seats shall be fastened together in groups of not less 

than three or the seats shall be securely fastened to 
the floor. 

4. In a building, room or space used for assembly pur
poses where flexibility of the seating arrangement is 
an integral part of the design and function of the 
space and seating is on tiered levels, not more than 
200 seats shall not be required to be fastened to the 
floor. Plans showing seating, tiers and aisles shall be 
submitted for approval. 

5. Groups of seats within a building, room or space 
used for assembly purposes separated from other 
seating by railings, guards, partial height walls or 
similar barriers with level floors and having not 
more than 14 seats per group shall not be required to 
be fastened to the floor. 

6. Seats intended for musicians or other performers 
and separated by railings, guards, partial height 
walls or similar barriers shall not be required to be 
fastened to the floor. 

1029.15 Handrails. Ramped aisles having a slope exceeding 
one unit vertical in 15 units horizontal (6.7-percent slope) and 
stepped aisles shall be provided with handrails in compliance 
with Section 1014 located either at one or both sides of the 
aisle or within the aisle width. 

Exceptions: 

1. Handrails are not required for ramped aisles with 
seating on both sides. 

2. Handrails are not required where, at the side of the 
aisle, there is a guard with a top surface that com
plies with the graspability requirements of handrails 
in accordance with Section 1014.3. 

3. Handrail extensions are not required at the top and 
bottom of stepped aisles and ramped aisles to permit 
crossovers within the aisles. 

1029.15.1 Discontinuous handrails. Where there is seat
ing on both sides of the aisle, the mid-aisle handrails shall 
be discontinuous with gaps or breaks at intervals not 
exceeding five rows to facilitate access to seating and to 
permit crossing from one side of the aisle to the other. 
These gaps or breaks shall have a clear width of not less 
than 22 inches (559 mm) and not greater than 36 inches 
(914 mm), measured horizontally, and the mid-aisle hand
rail shall have rounded terminations or bends. 

1029.15.2 Handrail termination. Handrails located on 
the side of stepped aisles shall return to a wall, guard or 
the walking surface or shall be continuous to the handrail 
of an adjacent stepped aisle flight. 

1029.15.3 Mid-aisle termination. Mid-aisle handrails 
shall not extend beyond the lowest riser and shall termi
nate within 18 inches (381 mm), measured horizontally, 
from the lowest riser. Handrail extensions are not 
required. 

Exception: Mid-aisle handrails shall be permitted to 
extend beyond the lowest riser where the handrail 
extensions do not obstruct the width of the cross aisle. 
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1029.15.4 Rails. Where mid-aisle handrails are provided 
in stepped aisles, there shall be an additional rail located 
approximately 12 inches (305 llllll) below the handrail. 
The rail shall be adequate in strength and attachment in 
accordance with Section 1607.8.1.2. 

1029.16 Assembly guards. Guards adjacent to seating in a 
building, room or space used for assembly purposes shall be 
provided where required by Section 1015 and shall be con
structed in accordance with Section 1015 except where pro
vided in accordance with Sections 1029.16.1 through 
1029 .16.4. At bleachers, grandstands and folding and tele
scopic seating, guards must be provided where required by 
ICC 300 and Section 1029.16.1. 

1029.16.1 Perimeter guards. Perimeter guards shall be 
provided where the footboards or walking surface of seat
ing facilities are more than 30 inches (762 llllll) above the 
floor or grade below. Where the seatboards are adjacent to 
the perimeter, guard height shall be 42 inches (1067 Illill) 
high minimum, measured from the seatboard. Where the 
seats are self-rising, guard height shall be 42 inches (1067 
llllll) high minimum, measured from the floor surface. 
Where there is an aisle between the seating and the perim
eter, the guard height shall be measured in accordance 
with Section 1015.2. 

Exceptions: 

1. Guards that impact sightlines shall be permitted 
to comply with Section 1029.16.3. 

2. Bleachers, grandstands and folding and tele
scopic seating shall not be required to have 
perimeter guards where the seating is located 
adjacent to a wall and the space between the wall 
and the seating is less than 4 inches (102 llllll). 

1029.16.2 Cross aisles. Cross aisles located more than 30 
inches (762 illlll) above the floor or grade below shall have 
guards in accordance with Section 1015. 

Where an elevation change of 30 inches (762 llllll) or 
less occurs between a cross aisle and the adjacent floor or 
grade below, guards not less than 26 inches (660 Illill) 
above the aisle floor shall be provided. 

Exception: Where the backs of seats on the front of the 
cross aisle project 24 inches (610 llllll) or more above 
the adjacent floor of the aisle, a guard need not be pro-
vided. · 

1029.16.3 Sightline-constrained guard heights. Unless 
subject to the requirements of Section 1029.16.4, a fascia 
or railing system in accordance with the guard require
ments of Section 1015 and having a minimum height of 26 
inches (660 illlll) shall be provided where the floor or foot
board elevation is more than 30 inches (762 llllll) above 
the floor or grade below and the fascia or railing would 
otherwise interfere with the sightlines of illllllediately 
adjacent seating. 

1029.16.4 Guards at the end of aisles. A fascia or railing 
system complying with the guard requirements of Section 
1015 shall be provided for the full width of the aisle where 
the foot of the aisle is more than 30 inches (762 Illlll) 
above the floor or grade below. The fascia or railing shall 
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be a minimum of 36 inches (914 llllll) high and shall pro
vide a minimum 42 inches (1067 llllll) measured diago
nally between the top of the rail and the nosing of the 
nearest tread. 

SECTION 1030 
EMERGENCY ESCAPE AND RESCUE 

1030.1 General. In addition to the means of egress required 
by this chapter, provisions shall be made for emergency 
escape and rescue openings in Group R-2 occupancies in 
accordance with Tables 1006.3.2(1) and 1006.3.2(2) and 
Group R-3 occupancies. Basements and sleeping rooms 
below the fourth story above grade plane shall have at least 
one exterior emergency escape and rescue opening in accor
dance with this section. Where basements contain one or 
more sleeping rooms, emergency escape and rescue openings 
shall be required in each sleeping room, but shall not be 
required in adjoining areas of the basement. Such openings 
shall open directly into a public way or to a yard or court that 
opens to a public way. 

Exceptions: 

1. Basements with a ceiling height of less than 80 
inches (2032 llllll) shall not be required to have 
emergency escape and rescue openings. 

2. Emergency escape and rescue openings are not 
required from basements or sleeping rooms that 
have an exit door or exit access door that opens 
directly into a public way or to a yard, court or exte
rior exit balcony that opens to a public way. 

3. Basements without habitable spaces and having not 
more than 200 square feet (18.6 m2

) in floor area 
shall not be required to have emergency escape and 
rescue openings. 

1030.2 Minimum size. Emergency escape and rescue open
ings shall have a minimum net clear opening of 5.7 square 
feet (0.53 m2

). 

Exception: The minimum net clear opening for grade
floor emergency escape and rescue openings shall be 5 
square feet (0.46 m2

). 

1030.2.1 Minimum dimensions. The minimum net clear 
opening height dimension shall be 24 inches (610 llllll). 
The minimum net clear opening width dimension shall be 
20 inches (508 llllll). The net clear opening dimensions 
shall be the result of normal operation of the opening. 

1030.3 Maximum height from floor. Emergency escape and 
rescue openings shall have the bottom of the clear opening 
not greater than 44 inches (1118 llllll) measured from the 
floor. 

1030.4 Operational constraints. Emergency escape and res
cue openings shall be operational from the inside of the room 
without the use of keys or tools. Bars, grilles, grates or similar 
devices are permitted to be placed over emergency escape 
and rescue openings provided the minimum net clear opening 
size c<'implies with Section 1030.2 and such devices shall be 
releasable or removable from the inside without the use of a 
key, tool or force greater than that which is required for nor-
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mal operation of the emergency escape and rescue opening. 
Where such bars, grilles, grates or similar devices are 
installed in existing buildings, smoke alanns shall be installed 
in accordance with Section 907 .2.11 regardless of the valua
tion of the alteration. 

1030.5 Window wells. An emergency escape and rescue 
opening with a finished sill height below the adjacent ground 
level shall be provided with a window well in accordance 
with Sections 1030.5.1 and 1030.5.2. 

1030.5.1 Minimum size. The minimum horizontal area of 
the window well shall be 9 square feet (0.84 m2

), with a 
minimum dimension of 36 inches (914 mm). The area of 
the window well shall allow the emergency escape and 
rescue opening to be fully opened. 

1030.5.2 Ladders or steps. Window wells with a vertical 
depth of more than 44 inches (1118 mm) shall be equipped 
with an approved permanently affixed ladder or steps. 
Ladders or rungs shall have an inside width of at least 12 
inches (305 mm), shall project at least 3 inches (76 mm) 
from the wall and shall be spaced not more than 18 inches 
(457 mm) on center (o.c.) vertically for the full height of 
the window well. The ladder or steps shall not encroach 
into the required dimensions of the window well by more 
than 6 inches (152 mm). The ladder or steps shall not be 
obstructed by the emergency escape and rescue opening. 
Ladders or steps required by this section are exempt from 
the stairway requirements of Section 1011. 
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CHAPTER 11 

ACCESSIBILITY 

SECTION 1101 
GENERAL 

1
1101.1 Scope. The provisions of this chapter shall control the 
design and construction of facilities for accessibility for indi
viduals with disabilities. 

1101.2 Design. Buildings and facilities shall be designed and 
constructed to be accessible in accordance with this code and 
ICCA117.l. 

SECTION 1102 
DEFINITIONS 

1102.1 Definitions. The following terms are defined in Chap
ter 2: 

ACCESSIBLE. 

ACCESSIBLE ROUTE. 

ACCESSIBLE UNIT. 

I AREA OF SPORT ACTIVITY. 

CIRCULATION PATH. 

COMMON USE. 

DETECTABLE WARNING. 

EMPLOYEE WORK AREA. 

FACILITY. 

INTENDED TO BE OCCUPIED AS A RESIDENCE. 

MULTILEVEL ASSEMBLY SEATING. 

MULTISTORY UNIT. 

PUBLIC ENTRANCE. 

PUBLIC-USE AREAS. 

RESTRICTED ENTRANCE. 

SELF-SERVICE STORAGE FACILITY. 

SERVICE ENTRANCE. 

SITE. 

TYPE A UNIT. 

TYPEBUNIT. 

WHEELCHAIR SPACE. 

SECTION 1103 
SCOPING REQUIREMENTS 

1
1103.l Where required. Sites, buildings, structures, facili
ties, elements and spaces, temporary or permanent, shall be 
accessible to individuals with disabilities. 

1103.2 General exceptions. Sites, buildings, structures, 
facilities, elements and spaces shall be exempt from this 
chapter to the extent specified in this section. 
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1103.2.1 Specific requirements. Accessibility is not 
required in buildings and facilities, or portions thereof, to 
the extent permitted by Sections 1104 through 1111. 

1103.2.2 Employee work areas. Spaces and elements 
within employee work areas shall only be required to com
ply with Sections 907.5.2.3.2, 1007 and 1104.3.1 and shall 
be designed and constructed so that individuals with dis
abilities can approach, enter and exit the work area. Work 
areas, or portions of work areas, other than raised court- I 
room stations in accordance with Section 1108.4.1.4, that 
are less than 300 square feet (30 m2

) in area and located 7 
inches (178 mm) or more above or below the ground or 
finished floor where the change in elevation is essential to 
the function of the space shall be exempt from all require
ments. 

1103.2.3 Detached dwellings. Detached one- and two
family dwellings, their accessory structures and their asso
ciated sites and facilities are not required to comply with 
this chapter. 

1103.2.4 Utility buildings. Group U occupancies are not 
required to comply with this chapter other than the follow
ing: 

1. In agricultural buildings, access is required to paved 
work areas and areas open to the general public. 

2. Private garages or carports that contain required 
accessible parking. 

1103.2.5 Construction sites. Structures, sites and equip
ment directly associated with the actual processes of con
struction including, but not limited to, scaffolding, 
bridging, materials hoists, materials storage or construc
tion trailers are not required to comply with this chapter. 

1103.2.6 Raised areas. Raised areas used primarily for 
purposes of security, life safety or fire safety including, 
but not limited to, observation galleries, prison guard tow
ers, fire towers or lifeguard stands are not required to com
ply with this chapter. 

1103.2.7 Limited access spaces. Spaces accessed only by 
ladders, catwalks, crawl spaces, freight elevators or very 
narrow passageways are not required to comply with this 
chapter. 

1103.2.8 Areas in places of religious worship. Raised or 
lowered areas, or portions of areas, in places of religious 
worship that are less than 300 square feet (30 m2

) in area 
and located 7 inches (178 mm) or more above or below the 
finished floor and used primarily for the performance of 
religious ceremonies are not required to comply with this 
chapter. 

1103.2.9 Equipment spaces. Spaces frequented only by 
service personnel for maintenance, repair or occasional 
monitoring of equipment are not required to comply with 
this chapter. 
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1103.2.10 Highway tollbooths. Highway tollbooths 
where the access is provided only by bridges above the 
vehicular traffic or underground tunnels are not required to 
comply with this chapter. 

1103.2.ll Residential Group R-1. Buildings of Group R-1 
containing not more than five sleeping units for rent or hire 
that are also occupied as the residence of the proprietor are 
not required to comply with this chapter. 

1103.2.12 Day care facilities. Where a day care facility is 
part of a dwelling unit, only the portion of the structure uti
lized for the day care facility is required to comply with 
this chapter. 

1103.2.13 Detention and correctional facilities. In 
detention and correctional facilities, common use areas 
that are used only by inmates or detainees and security 
personnel, and that do not serve holding cells or housing 
cells required to be Accessible units, are not required to 
comply with this chapter. 

1103.2.14 Walk-in coolers and freezers. Walk-in coolers 
and freezers intended for employee use only are not 
required to comply with this chapter. 

SECTION 1104 
ACCESSIBLE ROUTE 

1

1104.1 Site arrival points. At least one accessible route 
within the site shall be provided from public transportation 
stops, accessible parking, accessible passenger loading 
zones, and public streets or sidewalks to the accessible build
ing entrance served. 

Exception: Other than in buildings or facilities containing 
or serving Type B units, an accessible route shall not be 
required between site arrival points and the building or 
facility entrance if the only means of access between them 
is a vehicular way not providing for pedestrian access. 

1104.2 Within a site. At least one accessible route shall con
nect accessible buildings, accessible facilities, accessible ele
ments and accessible spaces that are on the same site. 

Exceptions: 

1. An accessible route is not required between accessi
ble buildings, accessible facilities, accessible ele
ments and accessible spaces that have, as the only 
means of access between them, a vehicular way not 
providing for pedestrian access. 

2. An accessible route to recreational facilities shall 
only be required to the extent specified in Section 
1110. 

1104.3 Connected spaces. When a building or portion of a 
building is required to be accessible, at least one accessible 
route shall be provided to each portion of the building, to 
accessible building entrances connecting accessible pedes
trian walkways and to the public way. 

Exceptions: 
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1. Stories and mezzanines exempted by Section 
1104.4. 

2. In a building, room or space used for assembly pur
poses with fixed seating, an accessible route shall 
not be required to serve levels where wheelchair 
spaces are not provided. 

3. Vertical access to elevated employee work stations 
within a courtroom complying with Section 
1108.4.1.4. 

4. An accessible route to recreational facilities shall 
only be required to the extent specified in Section 
1110. 

1104.3.l Employee work areas. Common use circulation 
paths within employee work areas shall be accessible 
routes. 

Exceptions: 

1. Common use circulation paths, located within 
employee work areas that are less than 1,000 
square feet (93 m2

) in size and defined by perma
nently installed partitions, counters, casework or 
furnishings, shall not be required to be accessible 
routes. 

2. Common use circulation paths, located within 
employee work areas, that are an integral compo
nent of equipment, shall not be required to be 
accessible routes. 

3. Common use circulation paths, located within 
exterior employee work areas that are fully 
exposed to the weather, shall not be required to 
be accessible routes. 

1104.3.2 Press boxes. Press boxes in a building, room or 
space used for assembly purposes shall be on an accessible 
route. 

Exceptions: 

1. An accessible route shall not be required to press 
boxes in bleachers that have a single point of 
entry from the bleachers, provided that the aggre
gate area of all press boxes for each playing field 
is not more than 500 square feet (46 m2

). 

2. An accessible route shall not be required to free
standing press boxes that are more than 12 feet 
(3660 mm) above grade provided that the aggre
gate area of all press boxes for each playing field 
is not more than 500 square feet ( 46 m2

). 

1104.4 Multistory buildings and facilities. At least one 
accessible route shall connect each accessible story and mez
zanine in multilevel buildings and facilities. 

Exceptions: 

1. An accessible route is not required to stories and 
mezzanines that have an aggregate area of not more 
than 3,000 square feet (278.7 m2

) and are located 
above and below accessible levels. This exception 
shall not apply to: 

1.1. Multiple tenant facilities of Group M occu
pancies containing five or more tenant 
spaces used for the sales or rental of goods I 
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and where at least one such tenant space .is 
located on a floor level above or below the 
accessible levels; 

1.2. Stories or mezzanines containing offices of 
health care providers (Group B or I); 

1.3. Passenger transportation facilities and air
ports (Group A-3 or B); or 

1.4. Government buildings. 

2. Stories or mezzanines that do not contain accessible 
elements or other spaces as determined by Section 
1107 or 1108 are not required to be served by an 
accessible route from an accessible level. 

3. In air traffic control towers, an accessible route is 
not required to serve the cab and the floor immedi
ately below the cab. 

4. Where a two-story building or facility has one story 
or mezzanine with an occupant load of five or fewer 
persons that does not contain public use space, that 
story or mezzanine shall not be required to be con
nected by an accessible route to the story above or 
below. 

1104.5 Location. Accessible routes shall coincide with or be 
located in the same area as a general circulation path. Where 
the circulation path is interior, the accessible route shall also 
be interior. Where only one accessible route is provided, the 
accessible route shall not pass through kitchens, storage 
rooms, restrooms, closets or similar spaces. 

Exceptions: 

1. Accessible routes from parking garages contained 
within and serving Type B units are not required to 
be interior. 

2. A single accessible route is permitted to pass 
through a kitchen or storage room in an Accessible 
unit, Type A unit or Type B unit. 

1104.6 Security barriers. Security barriers including, but not 
limited to, security bollards and security check points shall 
not obstruct a required accessible route or accessible means 
of egress. 

Exception: Where security barriers incorporate elements 
that cannot comply with these requirements, such as cer
tain metal detectors, fluoroscopes or other similar devices, 
the accessible route shall be permitted to be provided adja
cent to security screening devices. The accessible route 
shall permit persons with disabilities passing around secu
rity barriers to maintain visual contact with their personal 
items to the same extent provided others passing through 
the security barrier. 
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SECTION 1105 
ACCESSIBLE ENTRANCES 

1105.1 Public entrances. In addition to accessible entrances 
required by Sections 1105.1.1 through 1105.1.7, at least 60 
percent of all public entrances shall be accessible. 

Exceptions: 

1. An accessible entrance is not required to areas not 
required to be accessible. 

2. Loading and service entrances that are n9t the only 
entrance to a tenant space. 

1105.1.1 Parking garage entrances. Where provided, 
direct access for pedestrians from parking structures to 
buildings or facility entrances shall be accessible. 

1105.1.2 Entrances from tunnels or elevated walkways. 
Where direct access is provided for pedestrians from a 
pedestrian tunnel or elevated walkway to a building or 
facility, at least one entrance to the building or facility 
from each tunnel or walkway shall be accessible. 

1105.1.3 Restricted entrances. Where restricted 
entrances are provided to a building or facility, at least one 
restricted entrance to the building or facility shall be 
accessible. 

1105.1.4 Entrances for inmates or detainees. Where 
entrances used only by inmates or detainees and security 
personnel are provided at judicial facilities, detention 
facilities or correctional facilities, at least one such 
entrance shall be accessible. 

1105.1.5 Service entrances. If a service entrance is the 
only entrance to a building or a tenant space in a facility, 
that entrance shall be accessible. 

1105.1.6 Tenant spaces. At least one accessible entrance 
shall be provided to each tenant in a facility. 

Exception: An accessible entrance is not required to 
self-service storage facilities that are not required to be 
accessible. 

1105.1.7 Dwelling units and sleeping units. At least one 
accessible entrance shall be provided to each dwelling unit 
and sleeping unit in a facility. 

Exception: An accessible entrance is not required to 
dwelling units and sleeping units that are not required 
to be Accessible units, Type A units or Type B units. 

SECTION 1106 
PARKING AND PASSENGER LOADING FACILITIES 

1106.1 Required. Where parking is provided, accessible 
parking spaces shall be provided in compliance with Table 
1106.1, except as required by Sections 1106.2 through 
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1106.4. Where more than one parking facility is provided on 
a site, the number of parking spaces required to be accessible 
shall be calculated separately for each parking facility. 

Exception: This section does not apply to parking spaces 
used exclusively for buses, trucks, other delivery vehicles, 
law enforcement vehicles or vehicular impound and motor 
pools where lots accessed by the public are provided with 
an accessible passenger loading zone. 

TABLE 1106.1 
ACCESSIBLE PARKING SPACES 

TOTAL PARKING 
REQUIRED MINIMUM NUMBER OF 

SPACES PROVIDED 
IN PARKING FACILITIES 

ACCESSIBLE SPACES 

1to25 1 

26 to 50 2 

51to75 3 
76 to 100 4 
101to150 5 

151to200 6 

201to300 7 
301to400 8 

401to500 9 

501to1,000 2% of total 

1,001 and over 20, plus one for each 100, 
or fraction thereof, over 1,000 

1106.2 Groups 1-1, R-1, R-2, R-3 and R-4. Accessible park
ing spaces shall be provicied in Group I-1, R-1, R-2, R-3 and 
R-4 occupancies in accordance with Items 1 through 4 as 
applicable. 

1. In Group R-2, R-3 and R-4 occupancies that are 
required to have Accessible, Type A or Type B dwelling 
units or sleeping units, at least 2 percent, but not less 
than one, of each type of parking space provided shall 
be accessible. 

2. In Group I-1 and R-1 occupancies, accessible parking 
shall be provided in accordance with Table 1106.1. 

3. Where at least one parking space is provided for each 
dwelling unit or sleeping unit, at least one accessible 
parking space shall be provided for each Accessible and 
Type A unit. 

4. Where parking is provided within or beneath a build
ing, accessible parking spaces shall also be provided 
within or beneath the building .. 

1106.3 Hospital outpatient facilities. At least 10 percent, 
but not less than one, of care recipient and visitor parking 
spaces provided to serve hospital outpatient facilities shall be 
accessible. 

1106.4 Rehabilitation facilities and outpatient physical 
therapy facilities. At least 20 percent, but not less than one, 
of the portion of care recipient and visitor parking spaces 
serving rehabilitation facilities specializing in treating condi
tions that affect mobility and outpatient physical therapy 
facilities shall be accessible. 
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1106.5 Van spaces. For every six or fraction of six accessible 
parking spaces, at least one shall be a van-accessible parking 
space. 

Exception: In Group R-2 and R-3 occupancies, van
accessible spaces located within private garages shall be 
permitted to have vehicular routes, entrances, parking 
spaces and access aisles with a minimum vertical clear
ance of 7 feet (2134 mm). 

1106.6 Location. Accessible parking spaces shall be located 
on the shortest accessible route of travel from adjacent park
ing to an accessible building entrance. In parking facilities 
that do not serve a particular building, accessible parking 
spaces shall be located on the shortest route to an accessible 
pedestrian entrance to the parking facility. Where buildings 
have multiple accessible entrances with adjacent parking, 
accessible parking spaces shall be dispersed and located near 
the accessible entrances. 

Exceptions: 

1. In multilevel parking structures, van-accessible 
parking spaces are permitted on one level. 

2. Accessible parking spaces shall be permitted to be 
located in different parking facilities if substantially 
equivalent or greater accessibility is provided in 
terms of distance from an accessible entrance or 
entrances, parking fee and user convenience. 

1106. 7 Passenger loading zones. Passenger loading zones 
shall be accessible. 

1106.7.1 Continuous loading zones. Where passenger 
loading zones are provided, one passenger loading zone in 
every continuous 100 linear feet (30.4 m) maximum of 
loading zone space shall be accessible. 

1106.7.2 Medical facilities. A passenger loading zone 
shall be provided at an accessible entrance to licensed 
medical and long-term care facilities where people receive 
physical or medical treatment or care and where the period 
of stay exceeds 24 hours. 

1106.7.3 Valet parking. A passenger loading zone shall 
be provided at valet parking services. 

1106.7.4 Mechanical access parking garages. Mechani
cal access parking garages shall provide at least one pas
senger loading zone at vehicle drop-off and vehicle pick
up areas. 

SECTION 1107 
DWELLING UNITS AND SLEEPING UNITS 

1107.1 General. In addition to the other requirements of this 
chapter, occupancies having dwelling units or sleeping units 
shall be provided with accessible features in accordance with 
this section. 

1107.2 Design. Dwelling units and sleeping units that are 
required to be Accessible units, Type A units and Type B units 
shall comply with the applicable portions of Chapter 10 of 
ICC All 7.1. Units required to be Type A units are permitted 
to be designed and constructed as Accessible units. Units 

2015 INTERNATIONAL BUILDING CODE® 



I 
... 

I 

... 

required to be Type B units are pennitted to be designed and 
constructed as Accessible units or as Type A units. 

1107.3 Accessible spaces. Rooms and spaces available to the 
general public or available for use by residents and serving 
Accessible units, Type A units or Type B units shall be acces
sible. Accessible spaces shall include toilet and bathing 
rooms, kitchen, living and dining areas and any exterior 
spaces, including patios, terraces and balconies. 

Exceptions: 

1. Stories and mezzanines exempted by Section 
1107.4. 

2. Recreational facilities in accordance with Section 
1110.2. 

3. Exterior decks, patios or balconies that are part of 
Type B units and have impervious surfaces, and that 
are not more than 4 inches (102 mm) below the fin
ished floor level of the adjacent interior space of the 
unit. 

1107.4 Accessible route. At least one accessible route shall 
connect accessible building or facility entrances with the pri
mary entrance of each Accessible unit, Type A unit and Type 
B unit within the building or facility and with those exterior 
and interior spaces and facilities that serve the units. 

Exceptions: 

1. If due to circumstances outside the control of the 
owner, either the slope of the finished ground level 
between accessible facilities and buildings exceeds 
one unit vertical in 12 units horizontal (1:12), or 
where physical barriers or legal restrictions prevent 
the installation of an accessible route, a vehicular 
route with parking that complies with Section 1106 
at each public or common use facility or building is 
pennitted in place of the accessible route. 

2. In Group 1-3 facilities, an accessible route is not 
required to connect stories or mezzanines where 
Accessible units, all common use areas serving 
Accessible units and all public use areas are on an 
accessible route. 

3. In Group R-2 facilities with Type A units complying 
with Section 1107.6.2.2.1, an accessible route is not 
required to connect stories or mezzanines where 
Type A units, all common use areas serving Type A 
units and all public use areas are on an accessible 
route. 

4. In other than Group R-2 donnitory housing provided 
by places of education, in Group R-2 facilities with 
Accessible units complying with Section 
1107.6.2.3.1, an accessible route is not required to 
connect stories or mezzanines where Accessible 
units, all common use areas serving Accessible units 
and all public use areas are on an accessible route. 
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5. In Group R-1, an accessible route is not required to 
connect stories or mezzanines within individual 
units, provided the accessible level meets the provi
sions for Accessible units and sleeping accommoda
tions for two persons minimum and a toilet facility 
are provided on that level. 

6. In congregate residences in Groups R-3 and R-4, an 
accessible route is not required to connect stories or 
mezzanines where Accessible units or Type B units, 
all common use areas serving Accessible units and 
Type B units and all public use areas serving Acces
sible units and Type B units are on an accessible 
route. 

7. An accessible route between stories is not required 
where Type B units are exempted by Section 1107.7. 

1107.5 Group I. Accessible units and Type B units shall be 
provided in Group I occupancies in accordance with Sections 
1107.5.1through1107.5.5. 

1107.5.1 Group 1-1. Accessible units and Type B units 
shall be provided in Group 1-1 occupancies in accordance 
with Sections 1107.5.1.1and1107.5.1.2. 

1107.5.1.1 Accessible units. In Group 1-1Condition1, 
at least 4 percent, but not less than one, of the dwelling 
units and sleeping units shall be Accessible units. In 
Group 1-1 Condition 2, at least 10 percent, but not less 
than one, of the dwelling units and sleeping units shall 
be Accessible units. 

1107.5.1.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep
ing unit intended to be occupied as a residence shall be 
a Type B unit. 

Exception: The number of Type B units is pennitted 
to be reduced in accordance with Section 1107. 7 . 

1107.5.2 Group 1-2 nursing homes. Accessible units and 
Type B units shall be provided in nursing homes of Group 
1-2 occupancies in accordance with Sections 1107.5.2.1 
and 1107.5.2.2. 

1107.5.2.1 Accessible units. At least 50 percent but not 
less than one of each type of the dwelling units and 
sleeping units shall be Accessible units. 

1107.5.2.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep
ing unit intended to be occupied as a residence shall be 
a Type B unit. 

Exception: The number of Type B units is pennitted 
to be reduced in accordance with Section 1107. 7. 

1107.5.3 Group 1-2 hospitals. Accessible units and Type 
B units shall be provided in general-purpose hospitals, 
psychiatric facilities and detoxification facilities of Group 
1-2 occupancies in accordance with Sections 1107.5.3.l 
and 1107.5.3.2. 
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1107.5.3.1 Accessible units. At least 10 percent, but 
not less than one, of the dwelling units and sleeping 
units shall be Accessible units. 

Exception: Entry doors to Accessible dwelling units 
or sleeping units shall not be required to provide the 
maneuvering clearance beyond the latch side of the 
door. 

1107.5.3.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep
ing unit intended to be occupied as a residence shall be 
a Type B unit. 

Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1107. 7. 

1107.5.4 Group 1-2 rehabilitation facilities. In hospitals 
and rehabilitation facilities of Group I-2 occupancies that 
specialize in treating conditions that affect mobility, or 
units within either that specialize in treating conditions 
that affect mobility, 100 percent of the dwelling units and 
sleeping units shall be Accessible units. 

1107.5.5 Group 1-3. Accessible units shall be provided in 
Group I-3 occupancies in accordance with Sections 
1107.5.5.1through1107.5.5.3. 

1107.5.5.1 Group 1-3 sleeping units. In Group I-3 
occupancies, at least 3 percent of the total number of 
sleeping units in the facility, but not less than one unit 
in each classification level, shall be Accessible units. 

1107.5.5.2 Special holding cells and special housing 
cells or rooms. In addition to the Accessible units 
required by Section 1107.5.5.1, where special holding 
cells or special housing cells or rooms are provided, at 
least one serving each purpose shall be an Accessible 
unit. Cells or rooms subject to this requirement include, 
but are not limited to, those used for purposes of orien
tation, protective custody, administrative or disciplin-

ary detention or segregation, detoxification and medical 
isolation. 

Exception: Cells or rooms specially designed with
out protrusions and that are used solely for purposes 
of suicide prevention shall not be required to include 
grab bars. 

1107.5.5.3 Medical care facilities. Patient sleeping 
units or cells required to be Accessible units in medical 
care facilities shall be provided in addition to any med
ical isolation cells required to comply with Section 
1107.5.5.2. 

1107.6 Group R. Accessible units, Type A units and Type B 
units shall be provided in Group R occupancies in accordance 
with Sections 1107.6.1through1107.6.4. 

1107.6.1 Group R-1. Accessible units and Type B units 
shall be provided in Group R-1 occupancies in accordance 
with Sections 1107.6.1.1and1107.6.1.2. 

1107.6.1.1 Accessible units. Accessible dwelling units 
and sleeping units shall be provided in accordance with 
Table 1107.6.l.l. Where buildings contain more than 
50 dwelling units or sleeping units, the number of 
Accessible units shall be determined per building. 
Where buildings contain 50 or fewer dwelling units or 
sleeping units, all dwelling units and sleeping units on a 
site shall be considered to determine the total number 
of Accessible units. Accessible units shall be dispersed 
among the various classes of units. 

1107.6.1.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep
ing unit intended to be occupied as a residence shall be 
a Type B unit. 

Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1107. 7. 

TABLE 1107.6.1.1 
ACCESSIBLE DWELLING UNITS AND SLEEPING UNITS 

TOTAL NUMBER OF 
MINIMUM REQUIRED NUMBER OF MINIMUM REQUIRED NUMBER OF TOTAL NUMBER OF 

UNITS PROVIDED 
ACCESSIBLE UNITS WITHOUT ACCESSIBLE UNITS WITH 

REQUIRED ACCESSIBLE UNITS ROLL-IN SHOWERS ROLL-IN SHOWERS 

1to25 1 0 1 

26 to 50 2 0 2 

51to75 3 1 4 

76 to 100 4 1 5 

101to150 5 2 7 

151to200 6 2 8 

201to300 7 3 10 

301to400 8 4 12 

401to500 9 4 13 

501to1,000 2% of total 1% of total 3% of total 

Over 1,000 
20, plus 1 for each 100, 10 plus 1 for each 100, or 30 plus 2 for each 100, or 

or fraction thereof, over 1,000 fraction thereof, over 1,000 fraction thereof, over 1,000 
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1107.6.2 Group R-2. Accessible units, Type A units and 
Type B units shall be provided in Group R-2 occupancies 
in accordance with Sections 1107.6.2.1 through 
1107.6.2.3. 

1107.6.2.1 Live/work units. In live/work units con
structed in accordance with Section 419, the nonresi
dential portion is required to be accessible. In a 
structure where there are four or more live/work units 
intended to be occupied as a residence, the residential 
portion of the live/work unit shall be a Type B unit. 

Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1107.7. 

1107.6.2.2 Apartment houses, monasteries and con
vents. Type A units and Type B units shall be provided 
in apartment houses, monasteries and convents in 
accordance with Sections 1107.6.2.2.1 and 
1107 .6.2.2.2. 

1107.6.2.2.1 Type A units. In Group R-2 occupan
cies containing more than 20 dwelling units or sleep
ing units, at least 2 percent but not less than one of 
the units shall be a Type A unit. All Group R-2 uuits 
on a site shall be considered to determine the total 
number of units and the required number of Type A 
units. Type A units shall be dispersed among the var
ious classes of units. Bedrooms in monasteries and 
convents shall be counted as sleeping units for the 
purpose of determining the number of units. Where 
the sleeping units are grouped into suites, only one 
sleeping unit in each suite shall count towards the 
number of required Type A units. 

Exceptions: 

1. The number of Type A units is permitted to 
be reduced in accordance with Section 
1107.7. 

2. Existing structures on a site shall not con-
tribute to the total number of units on a site. 

1107.6.2.2.2 Type B units. Where there are four or 
more dwelling units or sleeping units intended to be 
occupied as a residence in a single structure, every 
dwelling unit and sleeping unit intended to be occu
pied as a residence shall be a Type B unit. 

Exception: The number of Type B units is per
mitted to be reduced in accordance with Section 
1107.7. 

1107.6.2.3 Group R-2 other than live/work units, 
apartment houses, monasteries and convents. In 
Group R-2 occupancies, other than live/work units, 
apartment houses, monasteries and convents falling 
within the scope of Sections 1107.6.2.l and 1107.6.2.2, 
Accessible units and Type B units shall be provided in 
accordance with Sections 1107.6.2.3.1 and 
1107.6.2.3.2. Bedrooms within congregate living facili
ties shall be counted as sleeping units for the purpose of 
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determining the number of units. Where the sleeping I 
units are grouped into suites, only one sleeping unit in 
each suite shall be permitted to count towards the num
ber ofrequiredAccessible units. 

1107.6.2.3.l Accessible units. Accessible dwelling 
units and sleeping units shall be provided in accor
dance with Table 1107.6.1.1. 

1107.6.2.3.2 Type B units. Where there are four or 
more dwelling units or sleeping units intended to be 
occupied as a residence in a single structure, every 
dwelling unit and every sleeping unit intended to be 
occupied as a residence shall be a Type B unit. 

Exception: The number of Type B units is per
mitted to be reduced in accordance with Section 
1107.7. 

1107.6.3 Group R-3. In Group R-3 occupancies where 
there are four or more dwelling units or sleeping units 
intended to be occupied as a residence in a single struc
ture, every dwelling unit and sleeping unit intended to be 
occupied as a residence shall be a Type B unit. Bedrooms I 
within congregate living facilities shall be counted as 
sleeping units for the purpose of determining the number 
of units. 

Exception: The number of Type B units is permitted to 
be reduced in accordance with Section 1107.7. 

1107.6.4 Group R-4. Accessible units and Type B units 
shall be provided in Group R-4 occupancies in accordance 
with Sections 1107.6.4.1and1107.6.4.2. 

1107.6.4.1 Accessible units. In Group R-4 Condition 
1, at least one of the dwelling units or sleeping units 
shall be an Accessible unit. In Group R-4 Condition 2, 
at least two of the dwelling units or sleeping units shall 
be an Accessible unit. Bedrooms in Group R-4 facilities 
shall be counted as sleeping units for the purpose of 
determining the number of units. 

1107.6.4.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep
ing unit intended to be occupied as a residence shall be 
a Type B unit. 

Exception: The number of Type B units is permitted 
to be reduced in accordance with Secti.on 1107. 7. 

1107.7 General exceptions. Where specifically permitted by 
Section 1107.5 or 1107.6, the required number of Type A 
units and Type B units is permitted to be reduced in accor
dance with Sections 1107.7.l through 1107.7.5. 

1107.7.1 Structures without elevator service. Where no 
elevator service is provided in a structure, only the dwell
ing units and sleeping units that are located on stories indi
cated in Sections 1107.7.1.1 and 1107.7.1.2 are required to 
be Type A units and Type B units, respectively. The nmn
ber of Type A units shall be determined in accordance with 
Section 1107.6.2.2.1. 

301 



I 

ACCESSIBILITY 

1107.7.1.1 One story with Type B units required. At 
least one story containing dwelling units or sleeping 
units intended to be occupied as a residence shall be 
provided with an accessible entrance from the exterior 
of the structure and all units intended to be occupied as 
a residence on that story shall be Type B units. 

1107.7.1.2 Additional stories with Type B units. On 
all other stories that have a building entrance in prox
imity to arrival points intended to serve units on that 
story, as indicated in Items 1 and 2, all dwelling units 
and sleeping units intended to be occupied as a resi
dence served by that entrance on that story shall be 
Type B units. 

1. Where the slopes of the undisturbed site mea
sured between the planned entrance and all vehic
ular or pedestrian arrival points within 50 feet (15 
240 mm) of the planned entrance are 10 percent 
or less, and 

2. Where the slopes of the planned finished grade 
measured between the entrance and all vehicular 
or pedestrian arrival points within 50 feet (15 240 
mm) of the planned entrance are 10 percent or 
less. 

Where no such arrival points are within 50 feet (15 
240 mm) of the entrance, the closest arrival point shall 
be used unless that arrival point serves the story 
required by Section 1107.7.1.1. 

1107.7.2 Multistory units. A multistory dwelling unit or 
sleeping unit that is not provided with elevator service is 
not required to be a Type B unit. Where a multistory unit is 
provided with external elevator service to only one floor, 
the floor provided with elevator service shall be the pri
mary entry to the unit, shall comply with the requirements 
for a Type B unit and, where provided within the unit, a 
living area, a kitchen and a toilet facility shall be provided 
on that floor. 

1107.7.3 Elevator service to the lowest story with units. 
Where elevator service in the building provides an acces
sible route only to the lowest story containing dwelling 
units or sleeping units intended to be occupied as a resi
dence, only the units on that story that are intended to be 
occupied as a residence are required to be Type B units. 

1107.7.4 Site impracticality. On a site with multiple non
elevator buildings, the number of units required by Section 
1107. 7 .1 to be Type B units is permitted to be reduced to a 
percentage that is equal to the percentage of the entire site 
having grades, prior to development, that are less than 10 
percent, provided that all of the following conditions are 
met: 
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1. Not less than 20 percent of the units required by 
Section 1107.7.1 on the site are Type B units; 

2. Units required by Section 1107.7.1, where the slope 
between the building entrance serving the units on 
that story and a pedestrian or vehicular arrival point 
is no greater than 8.33 percent, are Type B units; 

3. Units required by Section 1107.7.1, where an ele
vated walkway is planned between a building 
entrance serving the units on that story and a pedes
trian or vehicular arrival point and the slope between 
them is 10 percent or less, are Type B units; and 

4. Units served by an elevator in accordance with Sec-
tion 1107.7.3 are Type B units. 

1107.7.5 Design flood elevation. The required number of 
Type A units and Type B units shall not apply to a site 
where the required elevation of the lowest floor or the low
est horizontal structural building members of nonelevator 
buildings are at or above the design flood elevation result
ing in: 

1. A difference in elevation between the minimum 
required floor elevation at the primary entrances and 
vehicular and pedestrian arrival points within 50 feet 
(15 240 mm) exceeding 30 inches (762 mm), and 

2. A slope exceeding 10 percent between the minimum 
required floor elevation at the primary entrances and 
vehicular and pedestrian arrival points within 50 feet 
(15 240mm). 

Where no such arrival points are within 50 feet (15 240 
mm) of the primary entrances, the closest arrival points 
shall be used. 

SECTION 1108 
SPECIAL OCCUPANCIES 

1108.1 General. In addition to the other requirements of this 
chapter, the requirements of Sections 1108.2 through 1108.4 
shall apply to specific occupancies. 

1108.2 Assembly area seating. A building, room or space 
used for assembly purposes with fixed seating shall comply 
with Sections 1108.2.1 through 1108.2.5. Lawn seating shall 
comply with Section 1108.2.6. Assistive listening systems 
shall comply with Section 1108.2.7. Performance areas 
viewed from assembly seating areas shall comply with Sec
tion 1108.2.8. Dining areas shall comply with Section 
1108.2.9. 

1108.2.l Services. If a service or facility is provided in an 
area that is not accessible, the same service or facility shall 
be provided on an accessible level and shall be accessible. 

1108.2.2 Wheelchair spaces. In rooms and spaces used I 
for assembly purposes with fixed seating, accessible 
wheelchair spaces shall be provided in accordance with 
Sections 1108.2.2.1 through 1108.2.2.3. 
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1108.2.2.1 General seating. Wheelchair spaces shall 
be provided in accordance with Table 1108.2.2.1. 

TABLE 1108.2.2.1 
ACCESSIBLE WHEELCHAIR SPACES 

CAPACITY OF MINIMUM REQUIRED NUMBER OF 
SEATING IN 

ASSEMBLY AREAS WHEELCHAIR SPACES 

4to 25 1 

26 to 50 2 

51to100 4 

101to300 5 

301to500 6 

501to5,000 
6, plus 1 for each 150, or fraction thereof, 

between 501 through 5,000 

5,001 and over 
36 plus 1 for each 200, or fraction thereof, 

over 5,000 

1108.2.2.2 Luxury boxes, club boxes and suites. In 
each luxury box, club box and suite within arenas, sta
diums and grandstands, wheelchair spaces shall be 
provided in accordance with Table 1108.2.2.1. 

1108.2.2.3 Other boxes. fu boxes other than those 
required to comply with Section 1108.2.2.2, the total 
number of wheelchair spaces provided shall be deter
mined in accordance with Table 1108.2.2.1. Wheel
chair spaces shall be located in not less than 20 percent 
of all boxes provided. 

1108.2.3 Companion seats. At least one companion seat 
shall be provided for each wheelchair space required by 
Sections 1108.2.2.1through1108.2.2.3. 

1108.2.4 Dispersion of wheelchair spaces in multilevel 
assembly seating areas. fu multilevel assembly seating 
areas, wheelchair spaces shall be provided on the main 
floor level and on one of each two additional floor or mez
zanine levels. Wheelchair spaces shall be provided in each 
luxury box, club box and suite within assembly facilities. 

Exceptions: 

1. In multilevel assembly seating areas utilized for 
worship services where the second floor or mez
zanine level contains 25 percent or less of the 
total seating capacity, wheelchair spaces shall be 
permitted to all be located on the main level. 
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2. fu multilevel assembly seating areas where the 
second floor or mezzanine level provides 25 per
cent or less of the total seating capacity and 300 
or fewer seats, all wheelchair spaces shall be per
mitted to be located on the main level. 

3. Wheelchair spaces in team or player seating serv
ing areas of sport activity are not required to be 
dispersed. 

1108.2.5 Designated aisle seats. At least 5 percent, but 
not less than one, of the total number of aisle seats pro
vided shall be designated aisle seats and shall be the aisle 
seats located closest to accessible routes. 

Exception: Designated aisle seats are not required in 
team or player seating serving areas of sport activity. 

1108.2.6 Lawn seating. Lawn seating areas and exterior 
overflow seating areas, where fixed seats are not provided, 
shall connect to an accessible route. 

1108.2.7 Assistive listening systems. Each building, room 
or space used for assembly purposes where audible com
munications are integral to the use of the space shall have 
an assistive listening system. 

Exception: Other than in courtrooms, an assistive lis
tening system is not required where there is no audio 
amplification system. 

1108.2.7.1 Receivers. The number and type of receiv-1 
ers shall be provided for assistive listening systems in 
accordance with Table 1108.2.7.1. 

Exceptions: 

1. Where a building. contains more than one 
room or space used for assembly purposes, the 
total number of required receivers shall be 
permitted to be calculated based on the total 
number of seats in the building, provided that 
all receivers are usable with all systems and if 
the rooms or spaces used for assembly pur
poses required to provide assistive listening 
are under one management. 

2. Where all seats in a building, room or space 
used for assembly purposes are served by an 
induction loop assistive listening system, the 
minimum number of receivers required by 
Table 1108.2.7.1 to be hearing-aid compatible 
shall not be required. 

TABLE 1108.2.7.1 
RECEIVERS FOR ASSISTIVE LISTENING SYSTEMS 

CAPACITY OF SEATING MINIMUM REQUIRED MINIMUM NUMBER OF RECEIVERS 
IN ASSEMBLY AREAS NUMBER OF RECEIVERS TO BE HEARING-AID COMPATIBLE 

50 or less 2 2 

51to200 2, plus 1 per 25 seats over 50 seats* 2 

201to500 2, plus 1 per 25 seats over 50 seats* 1 per 4 receivers* 

501to1,000 20, plus 1 per 33 seats over 500 seats* 1 per 4 receivers* 

1,001 to 2,000 35, plus 1 per 50 seats over 1,000 seats* 1 per 4 receivers* 

Over2,000 55, plus 1 per 100 seats over 2,000 seats* 1 per 4 receivers* 

Note: * =or fraction thereof 
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1108.2.7.2 Ticket windows. Where ticket windows are 
provided in stadiums and arenas, at least one window at 
each location shall have an assistive listening system. 

1108.2.7.3 Public address systems. Where stadiums, 
arenas and grandstands have 15,000 fixed seats or 
more and provide audible public announcements, they 
shall also provide prerecorded or real-time captions of 
those audible public announcements. 

1108.2.8 Performance areas. An accessible route shall 
directly connect the performance area to the assembly 
seating area where a circulation path directly connects a 
performance area to an assembly seating area. An acces.si
ble route shall be provided from performance areas to 
ancillary areas or facilities used by performers. 

1108.2.9 Dining and drinking areas. In dining and drink
ing areas, all interior and exterior floor areas shall be 
accessible and be on an accessible route. 

Exceptions: 

1. An accessible route between accessible levels 
and stories above or below is not required where 
permitted by Section 1104.4, Exception 1. 

2. An accessible route to dining and drinking areas 
in a mezzanine is not required, provided that the 
mezzanine contains less than 25 percent of the 
total combined area for dining and drinking and 
the same services, and decor are provided in the 
accessible area. 

3. In sports facilities, tiered dining areas providing 
seating required to be accessible shall be required 
to have accessible routes serving at least 25 per
cent of the dining area, provided that accessible 
routes serve accessible seating and where each 
tier is provided with the same services. 

4. Employee-only work areas shall comply with 
Sections 1103.2.2 and 1104.3.1. 

1108.2.9.1 Dining surfaces. Where dining surfaces for 
the consumption of food or drink are provided, at least 
5 percent, but not less than one, of the dining surfaces 
for the seating and standing spaces shall be accessible 
and be distributed throughout the facility and located 
on a level accessed by an accessible route. 

1108.3 Self-service storage facilities. Self-service storage 
facilities shall provide accessible i.ndividual self-storage 
spaces in accordance with Table 1108.3. 

TABLE 1108.3 
ACCESSIBLE SELF-SERVICE STORAGE FACILITIES 

TOTAL SPACES MINIMUM NUMBER OF REQUIRED 
IN FACILITY ACCESSIBLE SPACES 

1to200 5%, but not less than 1 

Over200 10, plus 2% of total number qfunits over 200 

1108.3.l Dispersion. Accessible individual self-service 
storage spaces shall be dispersed throughout the various 
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classes of spaces provided. Where more classes of spaces 
are provided than the number of required accessible 
spaces, the number of accessible spaces shall not be 
required to exceed that required by Table 1108.3. Accessi
ble spaces are permitted to be dispersed in a single build
ing of a multibuilding facility. 

1108.4 Judicial facilities. Judicial facilities shall comply 
with Sections 1108.4.1 and 1108.4.2. 

1108.4.1 Courtrooms. Each courtroom shall be accessi
ble and comply with Sections 1108.4.1.1 through 
1108.4.1.5. 

1108.4.1.1 Jury box. A wheelchair space shall be pro
vided within the jury box. 

Exception: Adjacent companion seating is not 
required. 

1108.4.1.2 Gallery seating. Wheelchair spaces shall be 
provided in accordance with Table 1108.2.2.1. Desig
nated aisle seats shall be provided in accordance with 
Section 1108.2.5. 

1108.4.1.3 Assistive listening systems. An assistive 
listening system must be provided. Receivers shall be 
provided for the assistive listening system in accor
dance with Section 1108.2.7.1. 

1108.4.1.4 Employee work stations. The judge's 
bench, clerk's station, bailiffs station, deputy clerk's 
station and court reporter's station shall be located on 
an accessible route. The vertical access to elevated 
employee work stations within a courtroom is not 
required at the time of initial construction, provided a 
ramp, lift or elevator can be installed without requiring 
reconfiguration or extension of the courtroom or exten
sion of the electrical system. 

1108.4.1.5 Other work stations. The litigant's and 
counsel stations, including the lectern, shall be accessi
ble. 

1108.4.2 Holding cells. Central holding cells and court
floor holding cells shall comply with Sections 1108.4.2.1 
and 1108.4.2.2. 

1108.4.2.1 Central holding cells. Where separate cen
tral holding cells are provided for adult males, juvenile 
males, adult females or juvenile females, one of each 
type shall be accessible. Where central holding cells are 
provided and are not separated by age or sex, at least 
one accessible cell shall be provided. 

1108.4.2.2 Court-floor holding cells. Where separate 
court-floor holding cells are provided for adult males, 
juvenile males, adult females or juvenile females, each 
courtroom shall be served by one accessible cell of 
each type. Where court-floor holding cells are provided 
and are not separated by age or sex, courtrooms shall be 
served by at least one accessible cell. Accessible cells 
shall be permitted to serve more than one courtroom. 
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SECTION 1109 
OTHER FEATURES AND FACILITIES 

1109.1 General. Accessible building features and facilities 
shall be provided in accordance with Sections 1109 .2 through 
1109.15. 

Exception: Accessible units, Type A units and Type B 
units shall comply with Chapter 10 ofICC Al17.l. 

1109.2 Toilet and bathing facilities. Each toilet room and 
bathing room shall be accessible. Where a floor level is not 
required to be connected by an accessible route, the only toi
let rooms or bathing rooms provided within the facility shall 

I not be located on the inaccessible floor. Except as provided 
for in Sections 1109.2.2 and 1109.2.3, at least one of each 
type of fixture, element, control or dispenser in each accessi
ble toilet room and bathing room shall be accessible. 

I 
Exceptions: 

1. Toilet rooms or bathing rooms accessed only 
through a private office, not for common or public 
use and intended for use by a single occupant, shall 
be permitted to comply with the specific exceptions 
in ICC Al17.l. 

2. This section is not applicable to toilet and bathing 
rooms that serve dwelling units or sleeping units that 
are not required to be accessible by Section 1107. 

3. Where multiple single-user toilet rooms or bathing 
rooms are clustered at a single location, at least 50 
percent but not less than one room for each use at 
each cluster shall be accessible. 

4. Where no more than one urinal is provided in a toilet 
room or bathing room, the urinal is not required to 
be accessible. 

5. Toilet rooms or bathing rooms that are part of criti
cal care or intensive care patient sleeping rooms 
serving Accessible units are not required to be 
accessible. 

6. Toilet rooms or bathing rooms designed for bariat
rics patients are not required to comply with the toi
let room and bathing room requirement in ICC 
Al17.l. The sleeping units served by bariatrics toi
let or bathing rooms shall not count toward the 
required number of Accessible sleeping units. 

7. Where toilet facilities are primarily for children's 
use, required accessible water closets, toilet com
partments and lavatories shall be permitted to com
ply with children's provision ofICC Al17.l. 

1109.2.1 Family or assisted-use toilet and bathing 
rooms. In assembly and mercantile occupancies, an acces
sible family or assisted-use toilet room shall be provided 
where an aggregate of six or more male and female water 
closets is required. In buildings of mixed occupancy, only 
those water closets required for the assembly or mercantile 
occupancy shall be used to determine the family or 
assisted-use toilet room requirement. In recreational facili
ties where separate-sex bathing rooms are provided, an 
accessible family or assisted-use bathing room shall be 
provided. Fixtures located within family or assisted-use 
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toilet and bathing rooms shall be included in determining 
the number of fixtures provided in an occupancy. 

Exception: Where each separate-sex bathing room has 
only one shower or bathtub fixture, a family or 
assisted-use bathing room is not required. 

1109.2.1.1 Standard. Family or assisted-use toilet and 
bathing rooms shall comply with Sections 1109 .2.1.2 
through 1109.2.1.7. 

1109.2.1.2 Family or assisted-use toilet rooms. Fam
ily or assisted-use toilet rooms shall include only one 
water closet and only one lavatory. A ·family or 
assisted-use bathing room in accordance with Section 
1109.2.1.3 shall be considered a family or assisted-use 
toilet room. 

Exception: A urinal is permitted to be provided in 
addition to the water closet in a family or assisted
use toilet room. 

1109.2.1.3 Family or assisted-use bathing rooms. 
Family or assisted-use bathing rooms shall include only 
one shower or bathtub fixture. Family or assisted-use 
bathing rooms shall also include one water closet and 
one lavatory. Where storage facilities are provided for 
separate-sex bathing rooms, accessible storage facili
ties shall be provided for family or assisted-use bathing 
rooms. 

1109.2.1.4 Location. Family or assisted-use toilet and 
bathing rooms shall be located on an accessible route. 
Family or assisted-use toilet rooms shall be located not 
more than one story above or below separate-sex toilet 
rooms. The accessible route from any separate-sex toi
let room to a family or assisted-use toilet room shall not 
exceed 500 feet (152 m). 

1109.2.1.5 Prohibited location. In passenger transpor
tation facilities and airports, the accessible route from 
separate-sex toilet rooms to a family or assisted-use toi
let room shall not pass through security checkpoints. 

1109.2.1.6 Clear floor space. Where doors swing into 
a family or assisted-use toilet or bathing room, a clear 
floor space not less than 30 inches by 48 inches (762 
mm by 1219 mm) shall be provided, within the room, 
beyond the area of the door swing. 

1109.2.1.7 Privacy. Doors to family or assisted-use toi
let and bathing rooms shall be securable from within 
the room. 

1109.2.2 Water closet compartment. Where water closet 
compartments are provided in a toilet room or bathing 
room, at least 5 percent of the total number of compart
ments shall be wheelchair accessible. Where the combined 
total water closet compartments and urinals provided in a 
toilet room or bathing room is six or more, at least 5 per
cent of the total number of compartments shall be ambula
tory accessible, provided in addition to the wheelchair
accessible compartment. 

1109.2.3 Lavatories. Where lavatories are provided, at 
least 5 percent, but not less than one, shall be accessible. 
Where an accessible lavatory is located within the accessi-
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ble water closet compartment at least one additional acces
sible lavatory shall be provided in the multicompartment 
toilet room outside the water closet compartment. Where 
the total lavatories provided in a toilet room or bathing 
facility is six or more, at least one lavatory with enhanced 
reach ranges shall be provided. 

1109.3 Sinks. Where sinks are provided, at least 5 percent but 
not less than one provided in accessible spaces shall be 
accessible. 

Exception: Mop or service sinks are not required to be 
accessible. 

1109.4 Kitchens and kitchenettes. Where kitchens and 
kitchenettes are provided in accessible spaces or rooms, they 
shall be accessible. 

1109.5 Drinking fountains. Where drinking fountains are 
provided on an exterior site, on a floor or within a secured 
area, the drinking fountains shall be provided in accordance 
with Sections 1109.5.1 and 1109.5.2. 

1109.5.1 Minimum number. No fewer than two drinking 
fountains shall be provided. One drinking fountain shall 
comply with the requirements for people who use a wheel
chair and one drinking fountain shall comply with the 
requirements for standing persons. 

Exceptions: 

1. A single drinking fountain with two separate 
spouts that complies with the requirements for 
people who use a wheelchair and standing per
sons shall be permitted to be substituted for two 
separate drinking fountains. 

2. Where drinking fountains are primarily for chil
dren's use, drinking fountains for people using 
wheelchairs shall be permitted to comply with the 
children's provisions in ICC Al 17 .1 and drinking 
fountains for standing children shall be permitted 
to provide the spout at 30 inches (762 mm) mini
mum above the floor. 

1109.5.2 More than the minimum number. Where more 
than the minimum number of drinking fountains specified 
in Section 1109.5.1 is provided, 50 percent of the total 
number of drinking fountains provided shall comply with 
the requirements for persons who use a wheelchair and 50 
percent of the total number of drinking fountains provided 
shall comply with the requirements for standing persons. 
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Exceptions: 

1. Where 50 percent of the drinking fountains yields 
a fraction, 50 percent shall be permitted to be 
rounded up or down, provided that the total num
ber of drinking fountains complying with this 
section equals 100 percent of the drinking foun
tains. 

2. Where drinking fountains are primarily for chil
dren's use, drinking fountains for people using 
wheelchairs shall be permitted to comply with the 
children's provisions in ICC Al 17.1 and drinking 
fountains for standing children shall be permitted 

to provide the spout at 30 inches (762 mm) mini
mum above the floor. 

1109.6 Saunas and steam rooms. Where provided, saunas 
and steam rooms shall be accessible. 

Exception: Where saunas or steam rooms are clustered at 
a single location, at least 5 percent of the saunas and steam 
rooms, but not less than one, of each type in each cluster 
~hall be accessible. 

1109.7 Elevators. Passenger elevators on an accessible route 
shall be accessible and comply with Chapter 30. 

1109.8 Lifts. Platform (wheelchair) lifts are permitted to be a 
part of a required accessible route in new construction where 
indicated in Items 1 through 10. Platform (wheelchair) lifts 
shall be installed in accordance with ASME Al8.1. 

1. An accessible route to a performing area and speaker 
platforms. 

2. An accessible route to wheelchair spaces required to 
comply with the wheelchair space dispersion require
ments of Sections 1108.2.2 through 1108.2.6. 

3. An accessible route to spaces that are not open to the 
general public with an occupant load of not more than 
five. 

4. An accessible route within an individual dwelling unit I 
or sleeping unit required to be an Accessible unit, 
Type A unit or Type B unit. 

5. An accessible route to jury boxes and witness stands; 
raised courtroom stations including judges' benches, 
clerks' stations, bailiffs' stations, deputy clerks' sta
tions and court reporters' stations; and to depressed 
areas such as the well of the court. 

6. An accessible route to load and unload areas serving 
amusement rides. 

7. An accessible route to play components or soft con
tained play structures. 

8. An accessible route to team or player seating areas 
serving areas of sport activity. 

9. An accessible route instead of gangways serving rec-1 
reational boating facilities and fishing piers and plat
forms. 

10. An accessible route where existing exterior site con-
straints make use of a ramp or elevator infeasible. 

1109.9 Storage. Where fixed or built-in storage elements 
such as cabinets, coat hooks, shelves, medicine cabinets, 
lockers, closets and drawers are provided in required accessi
ble spaces, at least 5 percent, but not less than one of each 
type shall be accessible. 

1109.9.1 Equity. Accessible facilities and spaces shall be 
provided with the same storage elements as provided in 
the similar nonaccessible facilities and spaces. 

1109.9.2 Shelving and display units. Self-service shelves 
and display units shall be located on an accessible route. 
Such shelving and display units shall not be required to 
comply with reach-range provisions. 
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1109.10 Detectable warnings. Passenger transit platform 
edges bordering a drop-off and not protected by platform 
screens or guards shall have a detectable warning. 

Exception: Detectable warnings are not required at bus 
stops. 

1

1109.11 Seating at tables, counters and work surfaces. 
Where seating or standing space at fixed or built-in tables, 
counters or work surfaces is provided in accessible spaces, at 
least 5 percent of the seating and standing spaces, but not less 
than one, shall be accessible. 

Exception: Check-writing surfaces at check"out aisles not 
required to comply with Section 1109.12.2 are not 
required to be accessible. 

1109.11.1 Dispersion. Accessible fixed or built-in seating 
at tables, counters or work surfaces shall be distributed 
throughout the space or facility containing such elements 
and located on a level accessed by an accessible route. 

1109.11.2 Visiting areas. Visiting areas in judicial facili
ties and Group I-3 shall comply with Sections 1109.11.2.l 
and 1109.11.2.2. 

1109.11.2.1 Cubicles and counters. At least 5 percent, 
but not less than one of the cubicles, shall be accessible 
on both the visitor and detainee sides. Where counters 
are provided, at least one shall be accessible on both 
the visitor and detainee sides. 

Exception: This requirement shall not apply to the 
detainee side of cubicles or counters at noncontact 
visiting areas not serving Accessible unit holding 
cells. 

1109.11.2.2 Partitions. Where solid partitions or secu
rity glazing separate visitors from detainees, at least 
one of each type of cubicle or counter partition shall be 
accessible. 

1109.12 Service facilities. Service facilities shall provide for 
accessible features in accordance with Sections 1109.12.1 
through 1109.12.5. 

1109.12.1 Dressing, fitting and locker rooms. Where 
dressing rooms, fitting rooms or locker rooms are pro
vided, at least 5 percent, but not less than one, of each type 
of use in each cluster provided shall be accessible. 

1109.12.2 Check-out aisles. Where check-out aisles are 
provided, accessible check-out aisles shall be provided in 
accordance with Table 1109.12.2. Where check-out aisles 
serve different functions, accessible check-out aisles shall 
be provided in accordance with Table 1109.12.2 for each 
function. Where check-out aisles are dispersed throughout 
the building or facility, accessible check-out aisles shall 
also be dispersed. Traffic control devices, security devices 
and turnstiles located in accessible check-out aisles or 
lanes shall be accessible. 

Exception: Where the public use area is under 5,000 
square feet ( 465 m2

) not more than one accessible 
check-out aisle shall be required. 
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TABLE 1109.12.2 
ACCESSIBLE CHECK-OUT AISLES 

TOTAL CHECK-OUT AISLES OF MINIMUM NUMBER OF 

EACH FUNCTION ACCESSIBLE CHECK-OUT AISLES 
OF EACH FUNCTION 

1to4 1 

5 to 8 2 

9 to 15 3 

Over 15 3, plus 20% of additional aisles 

1109.12.3 Point of sale and service counters. Where 
counters are provided for sales or distribution of goods or 
services, at least one of each type provided shall be acces
sible. Where such counters are dispersed throughout the 
building or facility, accessible counters shall also be dis
persed. 

1109.12.4 Food service lines. Food service lines shall be 
accessible. Where self-service shelves are provided, at 
least 50 percent, but not less than one, of each type pro
vided shall be accessible. 

1109.12.5 Queue and waiting lines. Queue and waiting 
lines servicing accessible counters or check-out aisles 
shall be accessible. 

1109.13 Controls, operating mechanisms and hardware. 
Controls, operating mechanisms and hardware intended for 
operation by the occupant, including switches that control 
lighting and ventilation and electrical convenience outlets, in 
accessible spaces, along accessible routes or as parts of 
accessible elements shall be accessible. 

Exceptions: 

1. Operable parts that are intended for use only by ser
vice or maintenance personnel shall not be required 
to be accessible. 

2. Electrical or communication receptacles serving a 
dedicated use shall not be required to be accessible. 

3. Where two or more outlets are provided in a kitchen 
above a length of counter top that is uninterrupted 
by a sink or appliance, one outlet shall not be 
required to be accessible. 

4. Floor electrical receptacles shall not be required to 
be accessible. 

5. HVAC diffusers shall not be required to be accessi
ble. 

6. Except for light switches, where redundant controls 
are provided for a single element, one control in 
each space shall not be required to be accessible. 

7. Access doors or gates in barrier walls and fences 
protecting pools, spas and hot tubs shall be permit
ted to comply with Section 1008.1.9.2. 

1109.14 Fuel-dispensing systems. Fuel-dispensing systems 
shall be accessible. 

L 
1109.15 Gaming machines and gaming tables. Two per- I 
cent, but not less than one, of each type of gaming table pro-
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vided shall be accessible and provided with a front approach. 
Two percent of gaming machines provided shall be accessi
ble and provided with a front approach. Accessible gaming 
machines shall be distributed throughout the different types 
of gaming machines provided. 

SECTION 1110 
RECREATIONAL FACILITIES 

1110.1 General. Recreational facilities shall be provided 
with accessible features in accordance with Sections 1110.2 
through 1110.4. 

1110.2 Facilities serving Group R-2, R-3 and R-4 occu
pancies. Recreational facilities that serve Group R-2, R-3 and 
Group R-4 occupancies shall comply with Sections 1110.2.1 
through 1110.2.3, as applicable. 

1110.2.1 Facilities serving Accessible units. In Group R-2 
and R-4 occupancies where recreational facilities serve 
Accessible units, every recreational facility of each type 
serving Accessible units shall be accessible. 

1110.2.2 Facilities servirig Type A and Type B units in 
a single building. In Group R-2, R-3 and R-4 occupancies 
where recreational facilities serve a single building con
taining Type A units or Type B units, 25 percent, but not 
less than one, of each type of recreational facility shall be 
accessible. Every recreational facility of each type on a 
site shall be considered to determine the total number of 
each type that is required to be accessible. 

1110.2.3 Facilities serving Type A and Type B units in 
multiple buildings. In Group R-2, R-3 and R-4 occupan
cies on a single site where multiple buildings containing 
Type A units or Type B units are served by recreational 
facilities, 25 percent, but not less than one, of each type of 
recreational facility serving each building shall be accessi
ble. The total number of each type of recreational facility 
that is required to be accessible shall be determined by 
considering every recreational facility of each type serving 
each building on the site. 

1110.3 Other occupancies. Recreational facilities not falling 
within the purview of Section 1110.2 shall be accessible. 

1110.4 Recreational facilities. Recreational facilities shall 
be accessible and shall be on an accessible route to the extent 
specified in this section. 

1110.4.1 Area of sport activity. Each area of sport activ
ity shall be on an accessible route and shall not be required 
to be accessible except as provided for in Sections 
1110.4.2 through 1110.4.14. 

1110.4.2 Team or player seating. At least one wheelchair 
space shall be provided in team or player seating areas 
serving areas of sport activity. 

Exception: Wheelchair spaces shall not be required in 
team or player seating areas serving bowling lanes that 
are not required to be accessible in accordance with 
Section 1110.4.3. 

1110.4.3 Bowling lanes. An accessible route shall be pro
vided to at least 5 percent, but not less than one, of each 
type of bowling lane. 
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1110.4.4 Court sports. In court sports, at least one acces
sible route shall directly connect both sides of the court. 

1110.4.5 Raised boxing or wrestling rings. Raised box
ing or wrestling rings are not required to be accessible or 
to be on an accessible route. 

1110.4.6 Raised refereeing, judging and scoring areas. 
Raised structures used solely for refereeing, judging or 
scoring a sport are not required to be accessible or to be on 
an accessible route. 

1110.4.7 Animal containment areas. Animal contain
ment areas that are not within public use areas are not 
required to be accessible or to be on an accessible route. 

1110.4.8 Amusement rides. Amusement rides that move 
persons through a fixed course within a defined area shall 
comply with Sections 1110.4.8.1through1110.4.8.3. 

Exception: Mobile or portable amusement rides shall 
not be required to be accessible. 

1110.4.8.1 Load and unload areas. Load and unload 
areas serving amusement rides shall be accessible and 
be on an accessible route. Where load and unload areas 
have more than one loading or unloading position, at 
least one loading and unloading position shall be on an 
accessible route. 

1110.4.8.2 Wheelchair spaces, ride seats designed 
for transfer and transfer devices. Where amusement 
rides are in the load and unload position, the following 
shall be on an accessible route. 

1. The position serving a wheelchair space. 

2. Amusement ride seats designed for transfer. 

3. Transfer devices. 

1110.4.8.3 Minimum number. Amusement rides shall 
provide at least one wheelchair space, amusement ride 
seat designed for transfer or transfer device. 

Exceptions: 

1. Amusement rides that are controlled or oper
ated by the rider are not required to comply 
with this section. 

2. Amusement rides designed primarily for chil
dren, where children are assisted on and off 
the ride by an adult, are not required to comply 
with this section. 

3. Amusement rides that do not provide seats 
that are built-in or mechanically fastened shall 
not be required to comply with this section. 

1110.4.9 Recreational boating facilities. Boat slips 
required to be accessible by Sections 1110.4.9.1 and 
1110.4.9.2 and boarding piers at boat launch ramps 
required to be accessible by Section 1110.4.9.3 shall be on 
an accessible route. 

1110.4.9.1 Boat slips. Accessible boat slips shall be 
provided in accordance with Table 1110.4.9 .1. All units 
on the site shall be combined to determine the number 
of accessible boat slips required. Where the number of 
boat slips is not identified, each 40 feet (12 m) of boat 
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slip edge provided along the perimeter of the pier shall 
be counted as one boat slip for the purpose of this sec
tion. 

Exception: Boat slips not designed for embarking 
or disembarking are not required to be accessible or 
be on an accessible route. 

1110.4.9.2 Dispersion. Accessible boat slips shall be 
dispersed throughout the various types of boat slips 
provided. Where the minimum number of accessible 
boat slips has been met, no further dispersion shall be 
required. 

1110.4.9.3 Boarding piers at boat launch ramps. 
Where boarding piers are provided at boat launch 
ramps, at least 5 percent, but not less than one, of the 
boarding piers shall be accessible. 

1110.4.10 Exercise machines and equipment. At least 
one of each type of exercise machine and equipment shall 
be on an accessible route. 

1110.4.11 Fishing piers and platforms. Fishing piers and 
platforms shall be accessible and be on an accessible 
route. 

1110.4.12 Miniature golf facilities. Miniature golf facili
ties shall comply with Sections 1110.4.12.1 through 
1110.4.12.3. 

1110.4.12.1 Minimum number. At least 50 percent of 
holes on miniature golf courses shall be accessible. 

1110.4.12.2 Miniature golf course configuration. 
Miniature golf courses shall be configured so that the 
accessible holes are consecutive. Miniature golf 
courses shall provide an accessible route from the last 
accessible hole to the course entrance or exit without 
requiring travel through any other holes on the course. 

Exception: One break in the sequence of consecu
tive holes shall be permitted provided that the last 
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hole on the miniature golf course is the last hole in 
the sequence. · 

1110.4.12.3 Accessible route. Holes required to com
ply with Section 1110.4.12.1, including the start of 
play, shall be on an accessible route. 

1110.4.13 Swimming pools, wading pools, hot tubs and 
spas. Swimming pools, wading pools, hot tubs and spas 
shall be accessible and be on an accessible route. 

Exceptions: 

1. Catch pools or a designated section of a pool used 
as a terminus for a water slide flume shall not be 
required to provide an accessible means of entry, 
provided that a portion of the catch pool edge is 
on an accessible route. 

2. Where spas or hot tubs are provided in a cluster, 
at least 5 percent, but not less than one spa or hot 
tub in each cluster, shall be accessible and be on 
an accessible route. 

3. Swimming pools, wading pools, spas and hot 
tubs that are required to be accessible by Sections 
1110.2.2 and 1110.2.3 are not required to provide 
accessible means of entry into the water. 

1110.4.13.1 Raised diving boards and diving plat- ** 
forms. Raised diving boards and diving platforms are 
not required to be accessible or to be on an accessible 
route. 

1110.4.13.2 Water slides. Water slides are not required 
to be accessible or to be on an accessible route. 

1110.4.14 Shooting facilities with firing positions. 
Where shooting facilities with firing positions are 
designed and constructed at a site, at least 5 percent, but 
not less than one, of each type of firing position shall be 
accessible and be on an accessible route. 

TAB.LE 1110.4.9.1 
BOAT SLIPS 

TOTAL NUMBER OF BOAT SLIPS PROVIDED MINIMUM NUMBER OF REQUIRED ACCESSIBLE BOAT SLIPS 

1to25 1 

26 to 50 2 

51to100 3 

101to150 4 

151to300 5 

301to400 6 

401to500 7 

501to600 8 

601to700 9 

. 701to800 10 

801to900 11 

901to1000 12 

1001 and over 12, plus 1 for every 100, or fraction thereof, over 1,000 
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SECTION 1111 
SIGNAGE 

1111.1 Signs. Required accessible elements shall be identi
fied by the International Symbol of Accessibility at the fol
lowing locations. 

1. Accessible parking spaces required by Section 1106.1. 

Exception: Where the total number of parking 
spaces provided is four or less, identification of 
accessible parking spaces is not required. 

2. Accessible parking spaces required by Section 1106.2. 

Exception: In Group I-1, R-2, R-3 and R-4 facili
ties, where parking spaces are assigned to specific 
dwelling units or sleeping units, identification of 
accessible parking spaces is not required. 

3. Accessible passenger loading zones. 

4. Accessible rooms where multiple single-user toilet or 
bathing rooms are clustered at a single location. 

5. Accessible entrances where not all entrances are 
accessible. 

6. Accessible check-out aisles where not all aisles are 
accessible. The sign, where provided, shall be above 
the check-out aisle in the same location as the check
out aisle number or type of check-out identification. 

7. Family or assisted-use toilet and bathing rooms. 

8. Accessible dressing, fitting and locker rooms where 
not all such rooms are accessible. 

9. Accessible areas of refuge in accordance with Section 
1007.9. 

10. Exterior areas for assisted rescue in accordance with 
Section 1007.9. 

11. In recreational facilities, lockers that are required to 
be accessible in accordance with Section 1109.9. 

1111.2 Directional signage. Directional signage indicating 
the route to the nearest like accessible element shall be pro
vided at the following locations. These directional signs shall 
include the International Symbol of Accessibility and sign 
characters shall meet the visual character requirements in 
accordance with ICC Al 17 .1. 

1. Inaccessible building entrances. 

2. Inaccessible public toilets and bathing facilities. 

3. Elevators not serving an accessible route. 

4. At each separate-sex toilet and bathing room indicating 
the location of the nearest family/assisted use toilet or 
bathing room where provided in accordance with Sec
tion 1109.2.1. 

5. At exits and exit stairways serving a required accessible 
space, but not providing an approved accessible means 
of egress, signage shall be provided in accordance with 
Section 1007.10. 

6. Where drinking fountains for persons using wheel
chairs and drinking fountains for standing persons are 
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not located adjacent to each other, directional signage I 
shall be provided indicating the location of the other 
drinking fountains. 

1111.3 Other signs. Signage indicating special accessibility 
provisions shall be provided as shown. 

1. Each assembly area required to comply with Section 
1108.2.7 shall provide a sign notifying patrons of the 
availability of assistive listening systems. The sign 

· shall comply with ICC All 7 .1 requirements for visual 
characters and include the International Symbol of 
Access for Hearing Loss. 

Exception: Where ticket offices or windows are 
provided, signs are not required ·at each assembly 
area provided that signs are displayed at each ticket 
office or window informing patrons of the availabil
ity of assistive listening systems. 

2. At each door to an area of refuge, an exterior area for 
assisted rescue, an egress stairway, exit passageway 
and exit discharge, signage shall be provided in accor
dance with Section 1013.4. 

3. At areas of refuge, signage shall be provided in accor
dance with Section 1009.11. 

4. At exterior areas for assisted rescue, signage shall be 
provided in accordance with Section 1009 .11. 

5. At two-way communication systems, signage shall be 
provided in accordance with Section 1009.8.2. 

6. In interior exit stairways and ramps, floor level signage 
shall be provided in accordance with Section 1023.9. 

7. Signs identifying the type of access provided on amuse
ment rides required to be accessible by Section 
1110.4.8 shall be provided at entries to queues and 
waiting lines. In addition, where accessible unload 
areas also serve as accessible load areas, signs indicat
ing the location of the accessible load and unload areas 
shall be provided at entries to queues and waiting lines. 
These directional sign characters shall meet the visual 
character requirements in accordance with ICC Al 17 .1. 

1111.4 Variable message signs. Where provided in the loca
tions in Sections 1111.4.1 and 1111.4.2, variable message 
signs shall comply with the variable message sign require
ments ofICC Al17.l. 

1111.4.1 Transportation facilities. Where provided in 
transportation facilities, variable message signs conveying 
transportation-related information shall comply with Sec
tion 1111.4. 

1111.4.2 Emergency shelters. Where provided in build
ings that are designated as emergency shelters, variable 
message signs conveying emergency-related information 
shall comply with Section 1111.4. 

Exception: Where equivalent information is provided 
in an audible manner, variable message signs are not 
required to comply with ICC All 7 .1. 
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CHAPTER 12 

INTERIOR ENVIRONMENT 

SECTION 1201 
GENERAL 

1201.1 Scope. The provisions of this chapter shall govern 
ventilation, temperature control, lighting, yards and courts, 
sound transmission, room dimensions, surrounding materials 
and rodentproofing associated with the interior spaces of 
buildings. 

SECTION 1202 
DEFINITIONS 

1202.1 General. The following terms are defined in Chapter 2: 

SUNROOM. 

THERMAL ISOLATION. 

SECTION 1203 
VENTILATION 

1203.l General. Buildings shall be provided with natural 
ventilation in accordance with Section 1203.4, or mechanical 
ventilation in accordance with the International Mechanical 
Code. 

Where the air infiltration rate in a dwelling unit is less than 
5 air changes per hour when tested with a blower door at a 
pressure 0.2 inch w.c. (50 Pa) in accordance with Section 
402.4.1.2 of the International Energy Conservation Code
Residential Provisions, the dwelling unit shall be ventilated 
by mechanical means in accordance with Section 403 of the 

I 
International Mechanical Code. Ambulatory care facilities 
and Group I-2 occupancies shall be ventilated by mechanical 
means in accordance with Section 407 of the International 
Mechanical Code. 

1203.2 Ventilation required. Enclosed attics and enclosed 
rafter spaces formed where ceilings are applied directly to the 
underside of roof framing members shall have cross ventila
tion for each separate space by ventilation openings protected 
against the entrance of rain and snow. Blocking and bridging 
shall be arranged so as not to interfere with the movement of 
air. An airspace of not less than 1 inch (25 mm) shall be pro
vided between the insulation and the roof sheathing. The net 
free ventilating area shall be not less than 1

/ 150 of the area of 
the space ventilated. Ventilators shall be installed in accor
dance with manufacturer's installation instructions. 

Exception: The net free cross-ventilation area shall be 
permitted to be reduced to 1

/ 300 provided both of the fol
lowing conditions are met: 

1. In Climate Zones 6, 7 and 8, a Class I or II vapor 
retarder is installed on the warm-in-winter side of 
the ceiling. 

2. At least 40 percent and not more than 50 percent of 
the required venting area is provided by ventilators 
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located in the upper portion of the attic or rafter 
space. Upper ventilators shall be located not more 
than 3 feet (914 mm) below the ridge or highest 
point of the space, measured vertically, with the bal
ance of the ventilation provided by eave or cornice 
vents. Where the location of wall or roof framing 
members conflicts with the installation of upper 
ventilators, installation more than 3 feet (914 mm) 
below the ridge or highest point of the space shall be 
permitted. 

1203.2.1 Openings into attic. Exterior openings into the 
attic space of any building intended for human occupancy 
shall be protected to prevent the entry of birds, squirrels, 
rodents, snakes and other similar creatures. Openings for 
ventilation having a least dimension of not less than 1

/ 16 
inch (1.6 mm) and not more than 1/ 4 inch (6.4 mm) shall be 
permitted. Openings for ventilation having a least dimen
sion larger than 1

/ 4 inch (6.4 mm) shall be provided with 
corrosion-resistant wire cloth screening, hardware cloth, 
perforated vinyl or similar material with openings having a 
least dimension of not less than 1/ 16 inch (1.6 mm) and not 
more than 1

/ 4 inch (6.4 mm). Where combustion air is 
obtained from an attic area, it shall be in accordance with 
Chapter 7 of the International Mechanical Code. 

1203.3 Unvented attic and unvented enclosed rafter 
assemblies. Unvented attics and unvented enclosed roof 
framing assemblies created by ceilings applied directly to the 
underside of the roof framing members/rafters and the struc
tural roof sheathing at the top of the roof framing members 
shall be permitted where all the following conditions are met: 

1. The unvented attic space is completely within the 
building thermal envelope. 

2. No interior Class I vapor retarders are installed on the 
ceiling side (attic floor) of the unvented attic assembly 
or on the ceiling side of the unvented enclosed roof 
framing assembly. 

3. Where wood shingles or shakes are used, a minimum 1/ 4-

inch (6.4 mm) vented airspace separates the shingles or 
shakes and the roofing underlayment above the struc
tural sheathing. 

4. In Climate Zones 5, 6, 7 and 8, any air-impermeable 
insulation shall be a Class II vapor retarder or shall 
have a Class III vapor retarder coating or covering in 
direct contact with the underside of the insulation. 

5. Insulation shall be located in accordance with the fol
lowing: 

5.1. Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, 
depending on the air permeability of the insula
tion directly under the structural roof sheathing. 

5.1.1. Where only air-impermeable insula
tion is provided, it shall be applied 
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in direct contact with the underside 
of the structural roof sheathing. 

5.1.2. Where air-permeable insulation is 
provided inside the building thermal 
envelope, it shall be installed in 
accordance with Item 5.1. In addi
tion to the air-permeable insulation 
installed directly below the struc
tural sheathing, rigid board or sheet 
insulation shall be installed directly 
above the structural roof sheathing 
in accordance with the R values in 
Table 1203.3 for condensation con
trol. 

5.1.3. Where both air-impermeable and 
air-permeable insulation are pro
vided, the air-impermeable insula
tion shall be applied in direct contact 
with the underside of the structural 
roof sheathing in accordance with 
Item 5.1.1 and shall be in accor
dance with the R values in Table 
1203.3 for condensation control. 
The air-permeable insulation shall 
be installed directly under the air
impermeable insulation. 

5.1.4. Alternatively, sufficient rigid board 
or sheet insulation shall be installed 
directly above the structural roof 
sheathing to maintain the monthly 
average temperature of the under
side of the structural roof sheathing 
above 45°F (7°C). For calculation 
purposes, an interior air temperature 
of 68°F (20°C) is assumed and the 
exterior air temperature is assumed 
to be the monthly average outside air 
temperature of the three coldest 
months. 

5 .2. Where preformed insulation board is used as the 
air-permeable insulation layer, it shall be sealed 

at the perimeter of each individual sheet interior 
surface to form a contiIJuous layer. 

Exceptions: 

1. Section 1203.3 does not apply to special use struc
tures or enclosures such as swimming pool enclo
sures, data processing centers, hospitals or art 
galleries. 

2. Section 1203.3 does not apply to enclosures in Cli
mate Zones 5 through 8 that are humidified beyond 
35 percent during the three coldest months. 

1203.4 Under-floor ventilation. The space between the bot
tom of the floor joists and the earth under any building except 
spaces occupied by basements or cellars shall be provided 
with ventilation openings through foundation walls or exte
rior walls. Such openings shall be placed so as to provide 
cross ventilation of the under-floor space. 

1203.4.1 Openings for under-floor ventilation. The net 
area of ventilation openings shall be not less than 1 square 
foot for each 150 square feet (0.67 m2 for each 100 m2

) of 
crawl-space area. Ventilation openings shall be covered 
for their height and width with any of the following mate
rials, provided that the least dimension of the covering 
shall be not greater than 114 inch (6.4 mm): 

1. Perforated sheet metal plates not less than 0.070 
inch (1.8 mm) thick. 

2. Expanded sheet metal plates not less than 0.047 inch 
(1.2 mm) thick. 

3. Cast-iron grilles or gratings. 

4. Extruded load-bearing vents. 

5. Hardware cloth of 0.035-inch (0.89 mm) wire or 
heavier. 

6. Corrosion-resistant wire mesh, with the least dimen
sion not greater than 118 inch (3.2 mm). 

1203.4.2 Exceptions. The following are exceptions to 
Sections 1203.4 and 1203.4.1: 

1. Where warranted by climatic conditions, ventilation 
openings to the outdoors are not required if ventila
tion openings to the interior are provided. 

TABLE 1203.3 
INSULATION FOR CONDENSATION CONTROL 

CLIMATE ZONE MINIMUM R·VALUE OF AIR-IMPERMEABLE INSULATION" 

2B and 3B tile roof only 0 (none required) 

1, 2A, 2B, 3A, 3B, 3C R-5 

4C R-10 

4A,4B R-15 

5 R-20 

6 R-25 

7 R-30 

8 R-35 

a. Contributes to, but does not supersede, thermal resistance requirements for attic and roof assemblies in Section C402.2.1 of the International Energy 
Conservation Code. 
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2. The total area of ventilation openings is permitted to 
be reduced to 1

/ 1500 of the under-floor area where the 
ground surface 'is covered with a Class I vapor 
retarder material and the required openings are 
placed so as to provide cross ventilation of the 
space. The installation of operable louvers shall not 
be prohibited. 

3. Ventilation openings are not required where contin
uously operated mechanical ventilation is provided 
at a rate of 1.0 cubic foot per minute (cfm) for each 
50 square feet (1.02 L/s for each 10 m2

) of crawl
space floor area and the ground surface is covered 
with a Class I vapor retarder. 

4. Ventilation openings are not required where the 
ground surface is covered with a Class I vapor 
retarder, the perimeter walls are insulated and the 
space is conditioned in accordance with the Interna
tional Energy Conservation Code. 

5. For buildings in flood hazard areas as established in 
Section 1612.3, the openings for under-floor ventila
tion shall be deemed as meeting the flood opening 
requirements of ASCE 24 provided that the ventila
tion openings are designed and installed in accor
dance with ASCE 24. 

1203.5 Natural ventilation. Natural ventilation of an occu
pied space shall be through windows, doors, louvers or other 
openings to the outdoors. The operating mechanism for such 
openings shall be provided with ready access so that the 
openings are readily controllable by the building occupants. 

1203.5.1 Ventilation area required. The openable area of 
the openings to the outdoors shall be not less than 4 per
cent of the floor area being ventilated. 

1203.5.1.1 Adjoining spaces. Where rooms and spaces 
without openings to the outdoors are ventilated through 
an adjoining room, the opening to the adjoining room 
shall be unobstructed and shall have an area of not less 
than 8 percent of the floor area of the interior room or 
space, but not less than 25 square feet (2.3 m2

). The 
openable area of the openings to the outdoors shall be 
based on the total floor area being ventilated. 

Exception: Exterior openings required for ventila
tion shall be permitted to open into a sunroom with 
thermal isolation or a patio cover provided that the 
openable area between the sunroom addition or 
patio cover and the interior room shall have an area 
of not less than 8 percent of the floor area of the 
interior room or space, but not less than 20 square 
feet (l.86 m2

). The openable area of the openings to 
the outdoors shall be based on the total floor area 
being ventilated. 

1203.5.1.2 Openings below grade. Where openings 
below grade provide required natural ventilation, the 
outside horizontal clear space measured perpendicular 
to the opening shall be one and one-half times the depth 
of the opening. The depth of the opening shall be mea
sured from the average adjoining ground level to the 
bottom of the opening. 
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1203.5.2 Contaminants exhausted. Contaminant sources 
in naturally ventilated spaces shall be removed in accor
dance with the International Mechanical Code and the 
InternatiOnal Fire Code. 

1203.5.2.1 Bathrooms. Rooms containing bathtubs, 
showers, spas and similar bathing fixtures shall be 
mechanically ventilated in accordance with the Interna
tional Mechanical Code. 

1203.5.3 Openings on yards or courts. Where natural 
ventilation is to be provided by openings onto yards or 
courts, such yards or courts shall comply with Section 
1206. 

1203.6 Other ventilation and exhaust systems. Ventilation 
and exhaust systems for occupancies and operations involv
ing flammable or combustible hazards or other contaminant 
sources as covered in the International Mechanical Code or 
the International Fire Code shall be provided as required by 
both codes. 

SECTION 1204 
TEMPERATURE CONTROL 

1204.1 Equipment and systems. Interior spaces intended for 
human occupancy shall be provided with active or passive 
space heating systems capable of maintaining an indoor tem
perature of not less than 68°F (20°C) at a point 3 feet (914 
mm) above the floor on the design heating day. 

Exceptions: Space heating systems are not required for: I 
1. Interior spaces where the primary purpose of the 

space is not associated with human comfort. 

2. Group F, H, S or U occupancies. 

SECTION 1205 
LIGHTING 

1205.1 General. Every space intended for human occupancy 
shall be provided with natural light by means of exterior 
glazed openings in accordance with Section 1205.2 or shall 
be provided with artificial light in accordance with Section 
1205.3. Exterior glazed openings shall open directly onto a 
public way or onto a yard or court in accordance with Section 
1206. 

1205.2 Natural light. The minimum net glazed area shall be 
not less than 8 percent of the floor area of the room served. 

1205.2.1 Adjoining spaces. For the purpose of natural 
lighting, any room is permitted to be considered as a por
tion of an adjoining room where one-half of the area of the 
common wall is open and unobstructed and provides an 
opening of not less than one-tenth of the floor area of the 
interior room or 25 square feet (2.32 m2

), whichever is 
greater. 

Exception: Openings required for natural light shall be 
permitted to open into a sunroom with thermal isola
tion or a patio cover where the common wall provides a 
glazed area of not less than one-tenth of the floor area 
of the interior room or 20 square feet (1.86 m2

), which
ever is greater. 
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1205.2.2 Exterior openings. Exterior openings required 
by Section 1205.2 for natural light shall open directly onto 
a public way, yard or court, as set forth in Section 1206. 

Exceptions: 

1. Required exterior openings are permitted to open 
into a roofed porch where the porch meets all of 
the following criteria: 

1.1. Abuts a public way, yard or court. 

1.2. Has a ceiling height of not less than 7 feet 
(2134mm). 

1.3. Has a longer side at least 65 percent open 
and unobstructed. 

2. Skylights are not required to open directly onto a 
public way, yard or court. 

1205.3 Artificial light. Artificial light shall be provided that 
is adequate to provide an average illumination of 10 footcan
dles (107 lux) over the area of the room at a height of 30 
inches (762 mm) above the floor level. 

1205.4 Stairway illumination. Stairways within dwelling 
units and exterior stairways serving a dwelling unit shall have 
an illumination level on tread runs of not less than 1 footcan-

1 dle (11 lux). Stairways in other occupancies shall be gov-
erned by Chapter 10. 

1205.4.1 Controls. The control for activation of the 
required stairway lighting shall be in accordance with 
NFPA 70. 

1205.5 Emergency egress lighting. The means of egress 
shall be illuminated in accordance with Section 1006.1. 

SECTION 1206 
YARDS OR COURTS 

1206.1 General. This section shall apply to yards and courts 
adjacent to exterior openings that provide natural light or 
ventilation. Such yards and courts shall be on the same lot as 
the building. 

1206.2 Yards. Yards shall be not less than 3 feet (914 mm) in 
width for buildings two stories or less above grade plane. For 
buildings more than two stories above grade plane, the mini
mum width of the yard shall be increased at the rate of 1 foot 
(305 mm) for each additional story. For buildings exceeding 
14 stories above grade plane, the required width of the yard 
shall be computed on the basis of 14 stories above grade 
plane. 

1206.3 Courts. Courts shall be not less than 3 feet (914 mm) 
in width. Courts having windows opening on opposite sides 
shall be not less than 6 feet (1829 mm) in width. Courts shall 
be not less than 10 feet (3048 mm) in length unless bounded 
on one end by a public way or yard. For buildings more than 
two stories above grade plane, the court shall be increased 1 
foot (305 mm) in width and 2 feet (610 mm) in length for 
each additional story. For buildings exceeding 14 stories 
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above grade plane, the required dimensions shall be com
puted on the basis of 14 stories above grade plane. 

1206.3.1 Court access. Access shall be provided to the 
bottom of courts for cleaning purposes. 

1206.3.2 Air intake. Courts more than two stories in 
height shall be provided with a horizontal air intake at the 
bottom not less than 10 square feet (0.93 m2

) in area and 
leading to the exterior of the building unless abutting a 
yard or public way. 

1206.3.3 Court drainage. The bottom of every court shall 
be properly graded and drained to a public sewer or other 
approved disposal system complying with the Interna
tional Plumbing Code. 

SECTION 1207 
SOUND TRANSMISSION 

1207.1 Scope. This section shall apply to common interior 
walls, partitions and floor/ceiling assemblies between adja
cent dwelling units and sleeping units or between dwelling I 
units and sleeping units and adjacent public areas such as 
halls, corridors, stairways or service areas. 

1207.2 Air-borne sound. Walls, partitions and floor/ceiling 
assemblies separating dwelling units and sleeping units from I 
each other or from public or service areas shall have a sound 
transmission class of not less than 50, or not less than 45 if 
field tested, for air-borne noise when tested in accordance 
with ASTM E 90. Penetrations or openings in construction 
assemblies for piping; electrical devices; recessed cabinets; 
bathtubs; sof:fits; or heating, ventilating or exhaust ducts shall 
be sealed, lined, insulated or otherwise treated to maintain the 
required ratings. This requirement shall not apply to entrance I 
doors; however, such doors shall be tight fitting to the frame 
and sill. 

1207.2.1 Masonry. The sound transmission class of con
crete masonry and clay masonry assemblies shall be calcu
lated in accordance with TMS 0302 or determined through 
testing in accordance with ASTM E 90. 

1207.3 Structure-borne sound. Floor/ceiling assemblies 
between dwelling units and sleeping units or between a dwell- I 
ing unit or sleeping unit and a public or service area within 
the structure shall have an impact insulation class rating of 
not less than 50, or not less than 45 if field tested, when tested 
in accordance with ASTM E 492. 

SECTION 1208 
INTERIOR SPACE DIMENSIONS 

1208.1 Minimum room widths. Habitable spaces, other 
than a kitchen, shall be not less than 7 feet (2134 mm) in any 
plan dimension. Kitchens shall have a clear passageway of 
not less than 3 feet (914 mm) between counter fronts and 
appliances or counter fronts and walls. 
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1208.2 Minimum ceiling heights. Occupiable spaces, habit
able spaces and corridors shall have a ceiling height of not 
less than 7 feet 6 inches (2286 mm). Bathrooms, toilet rooms, 
kitchens, storage rooms and laundry rooms shall have a ceil
ing height of not less than 7 feet (2134 mm). 

Exceptions: 

1. In one- and two-family dwellings, beams or girders 
spaced not less than 4 feet (1219 mm) on center 
shall be permitted to project not more than 6 inches 
(152 mm) below the required ceiling height. 

2. If any room in a building has a sloped ceiling, the 
prescribed ceiling height for the room is required in 
one-half the area thereof. Any portion of the room 
measuring less than 5 feet (1524 mm) from the fin
ished floor to the ceiling shall not be included in any 
computation of the minimum area thereof. 

3. The height of mezzanines and spaces below mezza
nines shall be in accordance with Section 505.1. 

4. Corridors contained within a dwelling unit or sleep
ing unit in a Group R occupancy shall have a ceiling 
height of not less than 7 feet (2134 mm). 

1208.2.1 Furred ceiling. Any room with a furred ceiling 
shall be required to have the minimum ceiling height in 
two-thirds of the area thereof, but in no case shall the 
height of the furred ceiling be less than 7 feet (2134 mm). 

1208.3 Room area. Every dwelling unit shall have no fewer 
than one room that shall have not less than 120 square feet 
(13.9 m2

) of net floor area. Other habitable rooms shall have 
a net floor area of not less than 70 square feet (6.5 m2

). 

Exception: Kitchens are not required to be of a minimum 
floor area. 

1208.4 Efficiency dwelling units. An efficiency living unit 
shall conform to the requirements of the code except as mod
ified herein: 

1. The unit shall have a living room of not less than 220 
square feet (20.4 m2

) of floor area. An additional 100 
square feet (9 .3 m2

) of floor area shall be provided for 
each occupant of such unit in excess of two. 

2. The unit shall be provided with a separate closet. 

3. The unit shall be provided with a kitchen sink, cooking 
appliance and refrigeration facilities, each having a 
clear working space of not less than 30 inches (762 
mm) in front. Light and ventilation conforming to this 
code shall be provided. 

4. The unit shall be provided with a separate bathroom 
containing a water closet, lavatory and bathtub or 
shower. 

SECTION 1209 
ACCESS TO UNOCCUPIED SPACES 

1209.1 Crawl spaces. Crawl spaces shall be provided with 
not fewer than one access opening that shall be not less than 
18 inches by 24 inches (457 mm by 610 mm). 
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1209.2 Attic spaces. An opening not less than 20 inches by 
30 inches (559 mm by 762 mm) shall be provided to any attic 
area having a clear height of over 30 inches (762 mm). Clear 
headroom of not less than 30 inches (762 mm) shall be pro
vided in the attic space at or above the access opening. 

1209.3 Mechanical appliances. Access to mechanical appli
ances installed in under-floor areas, in attic spaces and on 
roofs or elevated structures shall be in accordance with the 
International Mechanical Code. 

SECTION 1210 
TOILET AND BATHROOM REQUIREMENTS 

[P] 1210.1 Required fixtures. The number and type of 
plumbing fixtures provided in any occupancy shall comply 
with Chapter 29. 

1210.2 Finish materials. Walls, floors and partitions in toilet 
·and bathrooms shall comply with Sections 1210.2.1 through 
1210.2.4. 

1210.2.1 Floors and wall bases. In other than dwelling 
units, toilet, bathing and shower room floor finish materi
als shall have a smooth, hard, nonabsorbent surface. The 
intersections of such floors with walls shall have a smooth, 
hard, nonabsorbent vertical base that extends upward onto 
the walls not less than 4 inches (102 mm). 

1210.2.2 Walls and partitions. Walls and partitions 
within 2 feet (610 mm) of service sinks, urinals and water 
closets shall have a smooth, hard, nonabsorbent surface, to 
a height of not less than 4 feet (1219 mm) above the floor, 
and except for structural elements, the materials used in 
such walls shall be of a type that is not adversely affected 
by moisture. 

Exception: This section does not apply to the follow
ing buildings and spaces: 

1. Dwelling units and sleeping units. 

2. Toilet rooms that are not accessible to the public 
and that have not more than one water closet. 

Accessories such as grab bars, towel bars, paper dis
pensers and soap dishes, provided on or within walls, shall 
be installed and sealed to protect structural elements from 
moisture. 

1210.2.3 Showers. Shower compartments and walls above 
bathtubs with installed shower heads shall be finished with 
a smooth, nonabsorbent surface to a height not less than 72 I 
inches (1829 mm) above the drain inlet. 

1210.2.4 Waterproof joints. Built-in tubs with showers 
shall have waterproof joints between the tub and adjacent 
wall. 

[P] 1210.3 Privacy. Privacy at water closets and urinals shall 
be provided in accordance with Sections 1210.3.l and 
1210.3.2. 

[P] 1210.3.1 Water closet compartment. Each water 
closet utilized by the public or employees shall occupy a 
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separate compartment with walls or partitions and a door 
enclosing the fixtures to ensure privacy. 

Exceptions: 

1. Water closet compartments shall not be required 
in a single-occupant toilet room with a lockable 
door. 

2. Toilet rooms located in child day care facilities 
and containing two or more water closets shall be 
permitted to have one water closet without an 
enclosing compartment. 

3. This provision is not applicable. to toilet areas 
located within Group I-3 occupancy housing 
areas. 

[P] 1210.3.2 Urinal partitions. Each urinal utilized by the 
public or employees shall occupy a separate area with 
walls or partitions to provide privacy. The walls or parti
tions shall begin at a height not more than 12 inches (305 
mm) from and extend not less than 60 inches (1524 mm) 
above the finished floor surface. The walls or partitions 
shall extend from the wall surface at each side of the urinal 
not less than 18 inches ( 457 mm) or to a point not less than 
6 inches (152 mm) beyond the outermost front lip of the 
urinal measured from the finished backwall surface, 
whichever is greater. 
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Exceptions: 

1. Urinal partitions shall not be required in a single
occupant or family or assisted-use toilet room 
with a lockable door. 

2. Toilet rooms located in child day care facilities 
and containing two or more urinals shall be per
mitted to have one urinal without partitions. 
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CHAPTER 13 

ENERGY EFFICIENCY 

User note: Code change proposals to this chapter will be considered by the International Energy Conservation Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1301 
GENERAL 

[E] 1301.1 Scope. This chapter governs the design and con
struction of buildings for energy efficiency. 

[E] 1301.1.1 Criteria. Buildings shall be designed and 
constructed in accordance with the International Energy 
Conservation Code. 
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CHAPTER 14 

EXTERIOR WALLS 

User note: Code change proposals to sections preceded by the designation [BS] will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1401 
GENERAL 

1401.1 Scope. The provisions of this chapter shall establish 
the minimum requirements for exterior walls; exterior wall 
coverings; exterior wall openings; exterior windows and 
doors; architectural trim; balconies and similar projections; 
and bay and oriel windows. 

SECTION 1402 
DEFINITIONS 

1402.1 Definitions. The following terms are defined in Chap
ter 2: 

ADHERED MASONRY VENEER. 

ANCHORED MASONRY VENEER. 

BACKING. 

EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS). 

EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS) WITH DRAINAGE. 

EXTERIOR WALL. 

EXTERIOR WALL COVERING. 

EXTERIOR WALL ENVELOPE. 

FENESTRATION. 

FIBER-CEMENT SIDING. 

IDGH-PRESSURE DECORATIVE EXTERIOR-
GRADE COMPACT LAMINATE (HPL). 

IDGH-PRESSURE DECORATIVE EXTERIOR-
GRADE COMPACT LAMINATE (HPL) SYSTEM. 

METAL COMPOSITE MATERIAL (MCM). 

METAL COMPOSITE MATERIAL (MCM) SYSTEM. 

POLYPROPYLENE SIDING. 

PORCELAIN TILE. 

VENEER. 

VINYL SIDING. 

WATER-RESISTIVE BARRIER. 

SECTION 1403 
PERFORMANCE REQUIREMENTS 

1403.l General. The provisions of this section shall apply to 
exterior walls, wall coverings and components thereof. 
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1403.2 Weather protection. Exterior walls shall provide the 
building with a weather-resistant exterior wall envelope. The 
exterior wall envelope shall include flashing, as described in 
Section 1405.4. The exterior wall envelope shall be designed 
and constructed in such a manner as to prevent the accumula
tion of water within the wall assembly by providing a water
resistive barrier behind the exterior veneer, as described in 
Section 1404.2, and a means for draining water that enters the 
assembly to the exterior. Protection against condensation in 
the exterior wall assembly shall be provided in accordance 
with Section 1405 .3. 

Exceptions: 

1. A weather-resistant exterior wall envelope shall not 
be required over concrete or masonry walls designed 
in accordance with Chapters 19 and 21, respectively. 

2. Compliance with the requirements for a means of 
drainage, and the requirements of Sections 1404.2 
and 1405.4, shall not be required for an exterior wall 
envelope that has been demonstrated through testing 
to resist wind-driven rain, including joints, penetra
tions and intersections with dissimilar materials, in 
accordance with ASTM E 331 under the following 
conditions: 

2.1. Exterior wall envelope test assemblies 
shall include at least one opening, one con
trol joint, one wall/eave interface and one 
wall sill. Tested openings and penetrations 
shall be representative of the intended end
use configuration. 

2.2. Exterior wall envelope test assemblies 
shall be at least 4 feet by 8 feet (1219 mm 
by 2438 mm) in size. 

2.3. Exterior wall envelope assemblies shall be 
tested at a minimum differential pressure 
of 6.24 pounds per square foot (psf) (0.297 
kN/m2

). 

2.4. Exterior wall envelope assemblies shall be 
subjected to a minimum test exposure 
duration of 2 hours. 

The exterior wall envelope design shall be con
sidered to resist wind-driven rain where the results 
of testing indicate that water did not penetrate con
trol joints in the exterior wall envelope, joints at the 
perimeter of openings or intersections of termina
tions with dissimilar materials. 

3. Exterior insulation and finish systems (EIFS) com
plying with Section 1408.4.1. 
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[BS] 1403.3 Structural. Exterior walls, and the associated 
openings, shall be designed and constructed to resist safely 
the superimposed loads required by Chapter 16. 

1403.4 Fire resistance. Exterior walls shall be fire-resistance 
rated as required by other sections of this code with opening 
protection as required by Chapter 7. 

1403.5 Vertical and lateral flame propagation. Exterior 
walls on buildings of Type I, II, III or IV construction that are 
greater than 40 feet (12 192 mm) in height above grade plane 
and contain a combustible water-resistive barrier shall be 
tested in accordance with and comply with the acceptance 
criteria ofNFPA 285. For the purposes of this section, fenes
tration products and flashing of fenestration products shall 
not be considered part of the water-resistive barrier. 

Exceptions: 

l. Walls in which the water-resistive barrier is the 
only combustible component and the exterior wall 
has a wall covering of brick, concrete, stone, terra 
cotta, stucco or steel with minimum thicknesses in 
accordance with Table 1405.2. 

2. Walls in which the water-resistive barrier is the 
only combustible component and the water-resistive 
barrier has a peak heat release rate of less than 150 
kW/m2

, a total heat release of less than 20 MJ/m2 

and an effective heat of combustion of less than 18 
MJ/kg as determined in accordance with ASTM E 
1354 and has a flame spread index of 25 or less and 
a smoke-developed index of 450 or less as deter
mined in accordance with ASTM E 84 or UL 723. 
The ASTM E 1354 test shall be conducted on speci
mens at the thickness intended for use, in the hori
zontal orientation and at an incident radiant heat flux 
of50kW/m2

• 

[BS] 1403.6 Flood resistance. For buildings in flood hazard 
areas as established in Section 1612.3, exterior walls extend
ing below the elevation required by Section 1612 shall be 
constructed with flood-damage-resistant materials. 

[BS] 1403.7 Flood resistance for coastal high-hazard areas 
and coastal A zones. For buildings in coastal high-hazard 
areas and coastal A zones as established in Section 1612.3, 
electrical, mechanical and plumbing system components shall 
not be mounted on or penetrate through exterior walls that are 
designed to break away under flood loads. 

SECTION 1404 
MATERIALS 

1404.1 General. Materials used for the construction of exte
rior walls shall comply with the provisions of this section. 
Materials not prescribed herein shall be permitted, provided 
that any such alternative has been approved. 

1404.2 Water-resistive barrier. Not fewer than one layer of 
No.15 asphalt felt, complying with ASTM D 226 for Type 1 
felt or other approved materials, shall be attached to the studs 
or sheathing, with flashing as described in Section 1405.4, in 
such a manner as to provide a continuous water-resistive bar
rier behind the exterior wall veneer. 
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[BS] 1404.3 Wood. Exterior walls of wood construction shall 
be designed and constructed in accordance with Chapter 23. 

[BS] 1404.3.1 Basic hardboard. Basic hardboard shall 
conform to the requirements of AHA A135.4. 

[BS] 1404.3.2 Hardboard siding. Hardboard siding shall 
conform to the requirements of AHA A135.6 and, where 
used structurally, shall be so identified by the label of an 
approved agency. 

[BS] 1404.4 Masonry. Exterior walls of masonry construc
tion shall be designed and constructed in accordance with this 
section and Chapter 21. Masonry units, mortar and metal 
accessories used in anchored and adhered veneer shall meet 
the physical requirements of Chapter 21. The backing of 
anchored and adhered veneer shall be of concrete, masonry, 
steel framing or wood framing. Continuous insulation meet
ing the applicable requirements of this code shall be permit
ted between the backing and the masonry veneer. 

[BS] 1404.5 Metal. Exterior walls constructed of cold
formed steel, structural steel or aluminum shall be designed 
in accordance with Chapters 22 and 20, respectively. 

[BS] 1404.5.1 Aluminum siding. Aluminum siding shall 
conform to the requirements of AAMA 1402. 

[BS] 1404.5.2 Cold-rolled copper. Copper shall conform 
to the requirements of ASTM B 370. 

[BS] 1404.5.3 Lead-coated copper. Lead-coated copper 
shall conform to the requirements of ASTM B 101. 

[BS] 1404.6 Concrete. Exterior walls of concrete construc
tion shall be designed and constructed in accordance with 
Chapter 19. 

[BS] 1404.7 Glass-unit masonry. Exterior walls of glass
unit masonry shall be designed and constructed in accordance 
with Chapter 21. 

1404.8 Plastics. Plastic panel, apron or spandrel walls as 
defined in this code shall not be limited in thickness, provided 
that such plastics and their assemblies conform to the require
ments of Chapter 26 and are constructed of approved 
weather-resistant materials of adequate strength to resist the 
wind loads for cladding specified in Chapter 16. 

1404.9 Vinyl siding. Vinyl siding shall be certified and 
labeled as conforming to the requirements of ASTM D 3679 
by an approved quality control agency. 

1404.10 Fiber-cement siding. Fiber-cement siding shall con
form to the requirements of ASTM C 1186, Type A (or ISO I 
8336, Category A), and shall be so identified on labeling list
ing an approved quality control agency. 

1404.11 Exterior insulation and finish systems. Exterior 
insulation and finish systems (EIFS) and exterior insulation 
and finish systems (EIFS) with drainage shall comply with 
Section 1408. 

1404.12 Polypropylene siding. Polypropylene siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D 7254 and those of Section 1404.12.l or 1404.12.2 
by an approved quality control agency. Polypropylene siding 
shall be installed in accordance with the requirements of Sec
tion 1405.18 and in accordance with the manufacturer's 
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instructions. Polypropylene siding shall be secured to the 
building so as to provide weather protection for the exterior 
walls of the building. 

1404.12.l Flame spread index. The certification of the 
flame spread index shall be accompanied by a test report 
stating that all portions of the test specimen ahead of the 
flame front remained in position during the test in accor
dance with ASTM E 84 or UL 723. 

1404.12.2 Fire separation distance. The fire separation 
distance between a building with polypropylene siding and 
the adjacent building shall be not less than 10 feet (3048 
mm). 

1
1404.13 Foam plastic insulation. Foam plastic insulation 
used in exterior wall covering assemblies shall comply with 
Chapter26. 

I 

I 

SECTION 1405 
INSTALLATION OF WALL COVERINGS 

1405.1 General. Exterior wall coverings shall be designed 
and constructed in accordance with the applicable provisions 
of this section. 

1405.2 Weather protection. Exterior walls shall provide 
weather protection for the building. The materials of the min
imum nominal thickness specified in Table 1405.2 shall be 
acceptable as approved weather coverings. 

1405.3 Vapor retarders. Vapor retarders as described in 
Section 1405.3.3 shall be provided in accordance with Sec
tions 1405.3.l and 1405.3.2, or an approved design using 
accepted engineering practice for hydrothermal analysis. 

1405.3.1 Class I and II vapor retarders. Class I and II 
vapor retarders shall not be provided on the interior side of 
frame walls in Zones 1 and 2. Class I vapor retarders shall 
not be provided on the interior side of frame walls in 
Zones 3 and 4. Class I or II vapor retarders shall be pro
vided on the interior side of frame walls in Zones 5, 6, 7, 8 
and Marine 4. The appropriate zone shall be selected in 
accordance with Chapter 3 of the International Energy 
Conservation Code. 

Exceptions: 

1. Basement walls. 

2. Below-grade portion of any wall. 

3. Construction where moisture or its freezing will 
not damage the materials. 

4. Conditions where Class Ill vapor retarders are 
required in Section 1405.3.2. 

1405.3.2 Class ill vapor retarders. Class Ill vapor 
retarders shall be permitted where any one of the condi
tions in Table 1405.3.2 is met. Only Class Ill vapor retard
ers shall be used on the interior side of frame walls where 
foam plastic insulating sheathing with a perm rating of 
less than 1 is applied in accordance with Table 1405.3.2 
on the exterior side of the frame wall. 
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TABLE 1405.2 
MINIMUM THICKNESS OF WEATHER COVERINGS 

COVERING TYPE 
MINIMUM THICKNESS 

(inches) 

Adhered masonry veneer 0.25 

Aluminum siding 0.019 

Anchored masonry veneer 2.625 

Asbestos-cement boards 0.125 

Asbestos shingles 0.156 

Cold-rolled coppet 0.0216 nominal 

Copper shinglesd 0.0162 nominal 

Exterior plywood (with sheathing) 0.313 

Exterior plywood (without sheathing) See Section 2304.6 

Fiber cement lap siding 0.25° 

Fiber cement panel siding 0.25° 

Fiberboard siding 0.5 

Glass-fiber reinforced concrete panels 0.375 

Hardboard siding0 0.25 

High-yield coppet 0.0162 nominal 

Lead-coated copperd 0.0216 nominal 

Lead-coated high-yield copper 0.0162 nominal 

Marble slabs 1 

Particleboard (with sheathing) See Section 2304.6 

Particleboard (without sheathing) See Section 2304.6 

Porcelain tile ,025 

Steel (approved corrosion resistant) 0.0149 

Stone (cast artificial, anchored) 1.5 

Stone (natural) 2 

Structural glass 0.344 

Stucco or exterior cement plaster 

Three-coat work over: 

Metal plaster base 0.875b 

Unit masonry 0.625b 

Cast-in-place or precast concrete 0.625b 

Two-coat work over: 

Unit masonry o.5b 

Cast-in-place or precast concrete 0.375b 

Terracotta (anchored) 1 

Terracotta (adhered) 0.25 

Vinyl siCling 0.035 

Wood shingles 0.375 

Wood siding (without sheathing)" 0.5 

For SI: 1 inch= 25.4 mm, 1 ounce= 28.35 g, 1 square foot= 0.093 m2
• 

a. Wood siding of thicknesses less than 0.5 inch shall be placed over 
sheathing that conforms to Section 2304.6. 

b. Exclusive of texture. 
c. As measured at the bottom of decorative grooves. 
d. 16 ounces per square foot for cold-rolled copper and lead-coated copper, 

12 ounces per square foot for copper shingles, high-yield copper and lead-

I 

coated high-yield copper. I 

321 



I 

I 

EXTERIOR WALLS 

TABLE 1405.3.2 
CLASS Ill VAPOR RETARDERS 

ZONE CLASS Ill VAPOR RETARDERS PERMITTED FOR:• 

Vented cladding over wood structural panels 

Marine 
Vented ciadding over fiberboard 
Vented cladding over gypsum 

4 
Insulated sheathing with R-value ~ R2.5 over 2 x 4 wall 
Insulated sheathing with R-value ~ R3.75 over 2 x 6 wall 

Vented cladding over wood structural panels 
Vented cladding over fiberboard 

5 Vented cladding over gypsum 
Insulated sheathing with R-value ~RS over 2 x 4 wall 
Insulated sheathing withR-value ~ R7.5 over 2 x 6 wall 

Vented cladding over fiberboard 

6 
Vented cladding over gypsum 
Insulated sheathing withR-value ~ R7.5 over 2 x 4 wall 
Insulated sheathing with R-value ~ Rl 1.25 over 2 x 6 wall 

7 and 8 
Insulated sheathing with R-value ~ RlO over 2 x 4 wall 
Insulated sheathing with R-value ~ R15 over 2 x 6 wall 

For SI: 1 pound per cubic foot= 16 kg/m3
• 

a. Spray foam with a minimum density of 2 lbs/ft3 applied to the interior 
cavity side of wood structural panels, fiberboard, insulating sheathing or 
gypsum is deemed to meet the insulating sheathing requirement where the 
spray foam R-value meets or exceeds the specified insulating sheathing R
value. 

1405.3.3 Material vapor retarder class. The vapor 
retarder class shall be based on the manufacturer's certi
fied testing or a tested assembly. 

The following shall be deemed to meet the class speci
fied: 

Class I: Sheet polyethylene, nonperforated aluminum 
foil with a perm rating of less than or equal to 
0.1. 

Class II: Kraft-faced fiberglass batts or paint with a 
perm rating greater than 0.1 and less than or 
equal to 1.0. 

Class III: Latex or enamel paint with a perm rating of 
greater than 1.0 and less than or equal to 
10.0. 

1405.3.4 Minimum clear airspaces and vented openings 
for vented cladding. For the purposes of this section, 
vented cladding shall include the following minimum clear 
airspaces: 

1. Vinyl lap or horizontal aluminum siding applied 
over a weather-resistive barrier as specified in this 
chapter. 

2. Brick veneer with a clear airspace as specified in this 
code. 

3. Other approved vented claddings. 

1405.4 Flashing. Flashing shall be installed in such a manner 
so as to prevent moisture from entering the wall or to redirect 
that moisture to the exterior. Flashing shall be installed at the 
perimeters of exterior door and window assemblies, penetra
tions and terminations of exterior wall 11ssemblies, exterior 
wall intersections with roofs, chimneys, porches, decks, bal-
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conies and similar projections and at built-in gutters and simi
lar locations where moisture could enter the wall. Flashing 
with projecting flanges shall be installed on both sides and the 
ends of copings, under sills and continuously above project
ing trim. 

1405.4.1 Exterior wall pockets. In exterior walls of build
ings or structures, wall pockets or crevices in which mois
ture can accumulate shall be avoided or protected with 
caps or drips, or other approved means shall be provided 
to prevent water damage. 

1405.4.2 Masonry. Flashing and weep holes in anchored 
veneer shall be located in the first course of masonry 
above finished ground level above the foundation wall or 
slab, and other points of support, including structural 
floors, shelf angles and lintels where anchored veneers are 
designed in accordance with Section 1405.6. 

1405.5 Wood veneers. Wood veneers on exterior walls of 
buildings of Type I, II, III and IV construction shall be not 
less than 1 inch (25 mm) nominal thickness, 0.438-inch (11.l 
mm) exterior hardboard siding or 0.375-inch (9.5 mm) exte
rior-type wood structural panels or particleboard and shall 
conform to the following: 

1. The veneer shall not exceed 40 feet (12 190 mm) in 
height above grade. Where fire-retardant-treated wood 
is used, the height shall not exceed 60 feet (18 290 mm) 
in height above grade. 

2. The veneer is attached to or furred from a noncombusti
ble backing that is fire-resistance rated as required by 
other provisions of this code. 

3. Where open or spaced wood veneers (without con
cealed spaces) are used, they shall not project more than 
24 inches (610 mm) from the building wall. 

[BS] 1405.6 Anchored masonry veneer. Anchored masonry 
veneer shall comply with the provisions of Sections 1405.6, 
1405.7, 1405.8 and 1405.9 and Sections 6.1and6.2 ofTMS 
402/ACI 530/ASCE 5. 

[BS] 1405.6.1 Tolerances. Anchored masonry veneers in 
accordance with Chapter 14 are not required to meet the 
tolerances in Article 3.3 Fl ofTMS 602/ACI 530.1/ASCE 
6. 

[BS] 1405.6.2 Seismic requirements. Anchored masonry 
veneer located in Seismic Design Category C, D, E or F 
shall conform to the requirements of Section 6.2.2.10 of 
TMS 402/ACI 530/ASCE 5. 

[BS] 1405.7 Stone veneer. Anchored stone veneer units not I 
exceeding 10 inches (254 mm) in thickness shall be anchored 
directly to masonry, concrete or to stud construction by one of 
the following methods: 

1. With concrete or masonry backing, anchor ties shall be 
not less than 0.1055-inch (2.68 mm) corrosion-resistant 
wire, or approved equal, formed beyond the base of the 
backing. The legs of the loops shall be not less than 6 
inches (152 mm) in length bent at right angles and laid 
in the mortar joint, and spaced so that the eyes or loops 
are 12 inches (305 mm) maximum on center in both 
directions. There shall be provided not less than a 
0.1055-inch (2.68 mm) corrosion-resistant wire tie, or 
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approved equal, threaded through the exposed loops for 
every 2 square feet (0.2 m2

) of stone veneer. This tie 
shall be a loop having legs not less than 15 inches (381 
mm) in length bent so that the tie will lie in the stone 
veneer mortar joint. The last 2 inches (51 mm) of each 
wire leg shall have a right-angle bend. One-inch (25 
mm) minimum thickness of cement grout shall be 
placed between the backing and the stone veneer. 

2. With wood stud backing, a 2-inch by 2-inch (51 by 51 
mm) 0.0625-inch (l.59 mm) zinc-coated or nonmetallic 
coated wire mesh with two layers of water-resistive 
barrier in accordance with Section 1404.2 shall be 
applied directly to wood studs spaced not more than 16 
inches (406 mm) on center. On studs, the mesh shall be 
attached with 2-inch-long (51 mm) corrosion-resistant 
steel wire furring nails at 4 inches (102 mm) on center 
providing a minimum 1.125-inch (29 mm) penetration 
into each stud and with 8d annular threaded nails at 8 
inches (203 mm) on center. into top and bottom plates 
or with equivalent wire ties. There shall be not less than 
a 0.1055-inch (2.68 mm) zinc-coated or nonmetallic 
coated wire, or approved equal, attached to the stud 
with not smaller than an 8d (0.120 in. diameter) annular 
threaded nail for every 2 square feet (0.2 m.2) of stone 
veneer. This tie shall be a loop having legs not less 
than 15 inches (381 mm) in length, so bent that the tie 
will lie in the stone veneer mortar joint. The last 2 
inches (51 mm) of each wire leg shall have a right
angle bend. One-inch (25 mm) minimum thickness of 
cement grout shall be placed between the backing and 
the stone veneer. 

3. With cold-formed steel stud backing, a 2-inch by 2-inch 
(51 by 51 mm) 0.0625-inch (l.59 mm) zinc-coated or 
nonmetallic coated wire mesh with two layers ofwater
resistive barrier in accordance with Section 1404.2 
shall be applied directly to steel studs spaced a not 
more than 16 inches (406 mm) on center. The mesh 
shall be attached with corrosion-resistant #8 self-drill
ing, tapping screws at 4 inches (102 mm) on center, and 
at 8 inches (203 mm) on center into top and bottom 
tracks or with equivalent wire ties. Screws shall extend 
through the steel connection not fewer than three 
exposed threads. There shall be not less than a 0.1055-
inch (2.68 mm) corrosion-resistant wire, or approved 
equal, attached to the stud with not smaller than a #8 
self-drilling, tapping screw extending through the steel 
framing not fewer than three exposed threads for every 
2 square feet (0.2 m2

) of stone veneer. This tie shall be 
a loop having legs not less than 15 inches (381 mm) in 
length, so bent that the tie will lie in the stone veneer 
mortar joint. The last 2 inches (51 mm) of each wire leg 
shall have a right-angle bend. One-inch (25 mm) mini
mum thickness of cement grout shall be placed between 
the backing and the stone veneer. The cold-formed steel 
framing members shall have a minimum bare steel 
thickness of 0.0428 inches (l.087 mm). 

I 
[BS] 1405.8 Slab-type veneer. Anchored slab-type veneer 
units not exceeding 2 inches (51 mm) in thickness shall be 
anchored directly to masonry, concrete or light-frame con-
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struction. For veneer units of marble, travertine, granite or I 
other stone units of slab form, ties of corrosion-resistant dow
els in drilled holes shall be located in the middle third of the 
edge of the units, spaced not more than 24 inches (610 mm) 
apart around the periphery of each unit with not less than four 
ties per veneer unit. Units shall not exceed 20 square feet (1.9 
m2

) in area. If the dowels are not tight fitting, the holes shall 
be drilled not more than 0.063 inch (1.6 mm) larger in diame
ter than the dowel, with the hole countersunk to a diameter 
and depth equal to twice the diameter of the dowel in order to 
provide a tight-fitting key of cement mortar at the dowel loca
tions where the mortar in the joint has set. Veneer ties shall 
be corrosion-resistant metal capable of resisting, in tension or 
compression, a force equal to two times the weight of the 
attached veneer. If made of sheet metal, veneer ties shall be 
not smaller in area than 0.0336 by 1 inch (0.853 by 25 mm) 
or, if made of wire, not smaller in diameter than 0.1483-inch 
(3.76 mm) wire. 

[BS] 1405.9 Terra cotta. Anchored terra cotta or ceramic 
units not less than 15

/ 8 inches (41 mm) thick shall be anchored 
directly to masonry, concrete or stud construction. Tied terra 
cotta or ceramic veneer units shall be not less than 15 I 8 inches 
(41 mm) thick with projecting dovetail webs on the back sur
face spaced approximately 8 inches (203 mm) on center. The 
facing shall be tied to the backing wall with corrosion-resis
tant metal anchors of not less than No. 8 gage wire installed 
at the top of each piece in horizontal bed joints not less than 
12 inches (305 mm) nor more than 18 inches (457 mm) on 
center; these anchors shall be secured to 1

/ 4-inch (6.4 mm) 
corrosion-resistant pencil rods that pass through the vertical 
aligned loop anchors in the backing wall. The veneer ties 
shall have sufficient strength to support the full weight of the 
veneer in tension. The facing shall be set with not less than a 
2-inch (51 mm) space from the backing wall and the space 
shall be filled solidly with Portland cement grout and pea 
gravel. Immediately prior to setting, the backing wall and the 
facing shall be drenched with clean water and shall be dis
tinctly damp when the grout is poured. 

[BS] 1405.10 Adhered masonry veneer. Adhered masonry 
veneer shall comply with the applicable requirements in this 
section and Sections 6.1 and 6.3 of TMS 402/ ACI 530/ ASCE 
5. 

[BS] 1405.10.1 Exterior adhered masonry veneer. 
Exterior adhered masonry veneer shall be installed in 
accordance with Section 1405.10 and the manufacturer's 
instructions. 

[BS] 1405.10.1.1 Water-resistive barriers. Water
resistive barriers shall be installed as required in Sec
tion 2510.6. 

[BS] 1405.10.1.2 Flashing. Flashing shall comply with I 
the applicable requirements of Section 1405.4 and the 
following. 

[BS] 1405.10.1.2.1 Flashing at foundation. A cor
rosion-resistant screed or flashing of a minimum 
0.019-inch (0.48 mm) or 26 gage galvanized or plas
tic with a minimum vertical attachment flange of 
31

/ 2 inches (89 mm) shall be installed to extend not 
less than 1 inch (25 mm) below the foundation plate 
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line on exterior stud walls in accordance with Sec
tion 1405.4. The water-resistive barrier shall lap 
over the exterior of the attachment flange of the 
screed or flashing. 

[BS] 1405.10.1.3 Clearances. On exterior stud walls, 
adhered masonry veneer shall be installed not less than 
4 inches (102 mm) above the earth, or not less than 2 
inches (51 mm) above paved areas, or not less than 1

/ 2 
inch (12.7 mm) above exterior walking surfaces that are 
supported by the same foundation that supports the 
exterior wall. 

[BS] 1405.10.1.4 Adhered masonry veneer installed 
with lath and mortar. Exterior adhered masonry 
veneer installed with lath and mortar shall comply with 
the following. 

[BS] 1405.10.1.4.1 Lathing. Lathing shall comply 
with the requirements of Section 2510. 

[BS] 1405.10.1.4.2 Scratch coat. A nominal 1
/ 2-

inch-thick (12.7 mm) layer of mortar complying 
with the material requirements of Sections 2103 and 
2512.2 shall be applied, encapsulating the lathing. 
The surface of this mortar shall be scored horizon
tally, resulting in a scratch coat. 

[BS] 1405.10.1.4.3 Adhering veneer. The masonry 
veneer units shall be adhered to the mortar scratch 
coat with a nominal 1

/ 2-inch-thick (12.7 mm) setting 
bed of mortar complying with Sections 2103 and 
2512.2 applied to create a full setting bed for the 
back of the masonry veneer units. The masonry 
veneer units shall be worked into the setting bed 
resulting in a nominal 3

/ 8-inch (9.5 mm) setting bed 
after the masonry veneer units are applied. 

[BS] 1405.10.1.5 Adhered masonry veneer applied 
directly to masonry and concrete. Adhered masonry 
veneer applied directly to masonry or concrete shall 
comply with the applicable requirements of Section 
1405 .10 and with the requirements of Section 
1405.10.1.4 or 2510.7. 

[BS] 1405.10.1.6 Cold weather construction. Cold 
weather construction of adhered masonry veneer shall 
comply with the requirements of Sections 2104 and 
2512.4. 

[BS] 1405.10.1.7 Hot weather construction. Hot 
weather construction of adhered masonry veneer shall 
comply with the requirements of Section 2104. 

[BS] 1405.10.2 Exterior adhered masonry veneers
porcelain tile. Adhered units shall not exceed 5

/ 8 inch 
(15.8 mm) thickness and 24 inches (610 mm) in any face 
dimension nor more than 3 square feet (0.28 m2

) in total 
face area and shall not weigh more than 9 pounds psf (0.43 
kN/m2

). Porcelain tile shall be adhered to an approved 
backing system. 

[BS] 1405.10.3 Interior adhered masonry veneers. Inte
rior adhered masonry veneers shall have a maximum 
weight of 20 psf (0.958 kg/m2) and shall be installed in 
accordance with Section 1405.10. Where the interior 
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adhered masonry veneer is supported by wood construc
tion, the supporting members shall be designed to limit 
deflection to 1

/ 600 of the span of the supporting members. 

[BS] 1405.11 Metal veneers. Veneers of metal shall be fabri
cated from approved corrosion-resistant materials or shall be 
protected front and back with porcelain enamel, or otherwise 
be treated to render the metal resistant to corrosion. Such 
veneers shall be not less than 0.0149-inch (0.378 mm) nomi
nal thickness sheet steel mounted on wood or metal furring 
strips or approved sheathing on light-frame construction. I 

[BS] 1405.11.1 Attachment. Exterior metal veneer shall 
be securely attached to the supporting masonry or framing 
members with corrosion-resistant fastenings, metal ties or 
by other approved devices or methods. The spacing of the 
fastenings or ties shall not exceed 24 inches (610 mm) 
either vertically or horizontally, but where units exceed 4 
square feet (0.4 m2

) in area there shall be not less than four 
attachments per unit. The metal attachments shall have a 
cross-sectional area not less than provided by W 1.7 wire. 
Such attachments and their supports shall be designed and I 
constructed to resist the wind loads as specified in Section 
1609 for components and cladding. 

1405.11.2 Weather protection. Metal supports for exte
rior metal veneer shall be protected by painting, galvaniz
ing or by other equivalent coating or treatment. Wood 
studs, furring strips or other wood supports for exterior 
metal veneer shall be approved pressure-treated wood or 
protected as required in Section 1403.2. Joints and edges 
exposed to the weather shall be caulked with approved 
durable waterproofing material or by other approved 
means to prevent penetration of moisture. 

1405.11.3 Backup. Masonry backup shall not be required I 
for metal veneer unless required by the fire-resistance 
requirements of this code. 

1405.11.4 Grounding. Grounding of metal veneers on 
buildings shall comply with the requirements of Chapter 
27 of this code. 

[BS] 1405.12 Glass veneer. The area of a single section of 
thin exterior structural glass veneer shall not exceed 10 
square feet (0.93 m2

) where that section is not more than 15 
feet ( 4572 mm) above the level of the sidewalk or grade level 
directly below, and shall not exceed 6 square feet (0.56 m2

) 

where it is more than 15 feet ( 4572 mm) above that level. 

[BS] 1405.12.1 Length and height. The length or height 
of any section of thin exterior structural glass veneer shall 
not exceed 48 inches (1219 mm). 

[BS] 1405.12.2 Thickness. The thickness of thin exterior 
structural glass veneer shall be not less than 0.344 inch 
(8.7mm). 

[BS] 1405.12.3 Application. Thin exterior structural glass 
veneer shall be set only after backing is thoroughly dry 
and after application of an approved bond coat uniformly 
over the entire surface of the backing so as to effectively 
seal the surface. Glass shall be set in place with an 
approved mastic cement in sufficient quantity so that at 
least 50 percent of the area of each glass unit is directly 
bonded to the backing by mastic not less than 1/ 4 inch (6.4 
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mm) thick and not more than 5/ 8 inch (15.9 mm) thick. The 
bond coat and mastic shall be evaluated for compatibility 
and shall bond firmly together. 

[BS] 1405.12.4 Installation at sidewalk level. Where 
glass extends to a sidewalk surface, each section shall rest 
in an approved metal molding, and be set at least 1

/ 4 inch 
(6.4 mm) above the highest point of the sidewalk. The 
space between the molding and the sidewalk shall be thor
oughly caulked and made water tight. 

[BS] 1405.12.4.1 Installation above sidewalk level. 
Where thin exterior structural glass veneer is installed 
above the level of the top of a bulkhead facing, or at a 
level more than 36 inches (914 mm) above the sidewalk 
level, the mastic cement binding shall be supplemented 
with approved nonferrous metal shelf angles located in 
the horizontal joints in every course. Such shelf angles 
shall be not less than 0.0478-inch (l.2 mm) thick and 
not less than 2 inches (51 mm) long and shall be spaced 
at approved intervals, with not less than two angles for 
each glass unit. Shelf angles shall be secured to the wall 
or backing with expansion bolts, toggle bolts or by 
other approved methods. 

[BS] 1405.12.5 Joints. Unless otherwise specifically 
approved by the building official, abutting edges of thin 
exterior structural glass veneer shall be ground square. 
Mitered joints shall not be used except where specifically 
approved for wide angles. Joints shall be uniformly but
tered with an approved jointing compound and horizontal 
joints shall be held to not less than 0.063 inch (l.6 mm) by 
an approved nonrigid substance or device. Where thin 
exterior structural glass veneer abuts nonresilient material 
at sides or top, expansion joints not less than 1

/ 4 inch (6.4 
mm) wide shall be provided. 

[BS] 1405.12.6 Mechanical fastenings. Thin exterior 
structural glass veneer installed above the level of the 
heads of show windows and veneer installed more than 12 
feet (3658 mm) above sidewalk level shall, in addition to 
the mastic cement and shelf angles, be held in place by the 
use of fastenings at each vertical or horizontal edge, or at 
the four comers of each glass unit. Fastenings shall be 
secured to the wall or backing with expansion bolts, toggle 
bolts or by other methods. Fastenings shall be so designed 
as to hold the glass veneer in a vertical plane independent 
of the mastic cement. Shelf angles providing both support 
and fastenings shall be permitted. 

[BS] 1405.12.7 Flashing. Exposed edges of thin exterior 
structural glass veneer shall be flashed with overlapping 
corrosion-resistant metal flashing and caulked with a 
waterproof compound in a manner to effectively prevent 
the entrance of moisture between the glass veneer and the 
backing. 

1405.13 Exterior windows and doors. Windows and doors 
installed in exterior walls shall conform to the testing and 
performance requirements of Section 1709.5. 

1405.13.1 Installation. Windows and doors shall be 
installed in accordance with approved manufacturer's 
instructions. Fastener size and spacing shall be provided in 
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such instructions and shall be calculated based· on maxi
mum loads and spacing used in the tests. 

[BS] 1405.14 Vinyl siding. Vinyl siding conforming to the 
requirements of this section and complying with ASTM D 
3679 shall be permitted on exterior walls of buildings located 
in areas where V0 ,d as determined in accordance with Section 
1609.3.1 does not exceed 100 miles per hour (45 mis) and the 
building height is less than or equal to 40 feet (12 192 mm) in 
Exposure C. Where construction is located in areas where Vasd 

as determined in accordance with Section 1609.3.1 exceeds 
100 miles per hour (45 mis), or building heights are in excess 
of 40 feet (12 192 mm), tests or calculations indicating com
pliance with Chapter 16 shall be submitted. Vinyl siding shall 
be secured to the building so as to provide weather protection 
for the exterior walls of the building. 

[BS] 1405.14.1 Application. The siding shall be applied 
over sheathing or materials listed in Section 2304.6. Sid
ing shall be applied to conform to the water-resistive bar
rier requirements in Section 1403. Siding and accessories 
shall be installed in accordance with approved manufac
turer's instructions. Unless otherwise specified in the 
approved manufacturer's instructions, nails used to fasten 
the siding and accessories shall have a minimum 0.313-
inch (7.9 mm) head diameter and 1/ 8-inch (3.18 mm) shank 
diameter. The nails shall be corrosion resistant and shall 
be long enough to penetrate the studs or nailing strip at 
least 3

/ 4 inch (19 mm). For cold-formed steel light-frame 
construction, corrosion-resistant fasteners shall be used. 
Screw fasteners shall penetrate the cold-formed steel fram
ing at least three exposed threads. Other fasteners shall be 
installed in accordance with the approved construction 
documents and manufacturer's instructions. Where the 
siding is installed horizontally, the fastener spacing shall 
not exceed 16 inches (406 mm) horizontally and 12 inches 
(305 mm) vertically. Where the siding is installed verti
cally, the fastener spacing shall not exceed 12 inches (305 
mm) horizontally and 12 inches (305 mm) vertically. 

[BS] 1405.15 Cement plaster. Cement plaster applied to 
exterior walls shall conform to the requirements specified in 
Chapter 25. 

[BS] 1405.16 Fiber-cement siding. Fiber-cement siding 
complying with Section 1404.10 shall be permitted on exte
rior walls of Type I, II, III, IV and V construction for wind 
pressure resistance or wind speed exposures as indicated by 
the manufacturer's listing and label and approved installation 
instructions. Where specified, the siding shall be installed 
over sheathing or materials listed in Section 2304.6 and shall 
be installed to conform to the water-resistive barrier require
ments in Section 1403. Siding and accessories shall be 
installed in accordance with approved manufacturer's 
instructions. Unless otherwise specified in the approved man
ufacturer's instructions, nails used to fasten the siding to 
wood studs shall be corrosion-resistant round head smooth 
shank and shall be long enough to penetrate the studs at least 
1 inch (25 mm). For cold-formed steel light-frame construe- I 
tion, corrosion-resistant fasteners shall be used. Screw fasten
ers shall penetrate the cold-formed steel framing at least three 
exposed full threads. Other fasteners shall be installed in 
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I accordance with the approved construction documents and 
manufacturer's instructions. 

[BS] 1405.16.1 Panel siding. Fiber-cement panels shall 
comply with the requirements of ASTM C 1186, Type A, 
minimum Grade II (or ISO 8336, Category A, minimum 
Class 2). Panels shall be installed with the long dimension 
either parallel or perpendicular to framing. Vertical and 
horizontal joints shall occur over framing members and 
shall be protected with caulking, with battens or flashing, 
or be vertical or horizontal shiplap or otherwise designed 
to comply with Section 1403.2. Panel siding shall be 
installed with fasteners in accordance with the approved 
manufacturer's instructions. 

[BS] 1405.16.2 Lap siding. Fiber-cement lap siding hav
ing a maximum width of 12 inches (305 mm) shall comply 
with the requirements of ASTM C 1186, Type A, mini
mum Grade II (or ISO 8336, Category A, minimum Class 
2). Lap siding shall be lapped a minimum of 11

/ 4 inches 
(32 mm) and lap siding not having tongue-and-groove end 
joints shall have the ends protected with caulking, covered 
with an H-sectionjoint cover, located over a strip of flash
ing or shall be otherwise designed to comply with Section 
1403.2. Lap siding courses shall be installed with the fas
tener heads exposed or concealed in accordance with the 
approved manufacturer's instructions. 

[BS] 1405.17 Fastening. Weather boarding and wall cover
ings shall be securely fastened with aluminum, copper, zinc, 
zinc-coated or other approved corrosion-resistant fasteners in 
accordance with the nailing schedule in Table 2304.10.1 or 
the approved manufacturer's instructions. Shingles and other 
weather coverings shall be attached with appropriate stan
dard-shingle nails to furring strips securely nailed to studs, or 
with approved mechanically bonding nails, except where 
sheathing is of wood not less than 1-inch (25 mm) nominal 
thickness or of wood structural panels as specified in Table 
2308.9.3(3). 

[BS] 1405.18 Polypropylene siding. Polypropylene siding 
conforming to the requirements of this section and complying 
with Section 1404.12 shall be limited to exterior walls of 
Type VB construction located in areas where the wind speed 
specified in Chapter 16 does not exceed 100 miles per hour 
(45 mis) and the building height is less than or equal to 40 
feet (12 192 mm) in Exposure C. Where construction is 
located in areas where the basic wind speed exceeds 100 
miles per hour (45 mis), or building heights are in excess of 
40 feet (12 192 mm), tests or calculations indicating compli
ance with Chapter 16 shall be submitted. Polypropylene sid
ing shall be installed in accordance with the manufacturer's 
instructions. Polypropylene siding shall be secured to the 
building so as to provide weather protection for the exterior 
walls of the building. 

SECTION 1406 
COMBUSTIBLE MATERIALS ON THE 

EXTERIOR SIDE OF EXTERIOR WALLS 

1406.1 General. Section 1406 shall apply to exterior wall 
coverings; balconies and similar projections; and bay and 
oriel windows constructed of combustible materials. 
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1406.2 Combustible exterior wall coverings. Combustible 
exterior wall coverings shall comply with this section. 

Exception: Plastics complying with Chapter 26. 

1406.2.1 Type I, II, ill and IV construction. On build
ings of Type I, II, III and IV construction, exterior wall 
coverings shall be permitted to be constructed of combus
tible materials, complying with the following limitations: 

1. Combustible exterior wall coverings shall not 
exceed 10 percent of an exterior wall surface area 
where the fire separation distance is 5 feet (1524 
mm) or less. 

2. Combustible exterior wall coverings shall be limited 
to 40 feet (12 192 mm) in height above grade plane. 

3. Combustible exterior wall coverings constructed of 
fire-retardant-treated wood complying with Section 
2303.2 for exterior installation shall not be limited in 
wall surface area where the fire separation distance 
is 5 feet (1524 mm) or less and shall be permitted up 
to 60 feet (18 288 mm) in height above grade plane 
regardless of the fire separation distance. 

4. Wood veneers shall comply with Section 1405.5. 

1406.2.1.1 Ignition resistance. Where permitted by 
Section 1406.2.1, combustible exterior wall coverings 
shall be tested in accordance with NFP A 268. 

Exceptions: 

1. Wood or wood-based products. 

2. Other combustible materials covered with an I 
exterior weather covering, other than vinyl 
sidings, included in and complying with the 
thickness requirements of Table 1405.2. 

3. Aluminum having a minimum thickness of 
0.019 inch (0.48 mm). 

1406.2.1.1.1 Fire separation 5 feet or less. Where 
installed on exterior walls having a fire separation 
distance of 5 feet (1524 mm) or less, combustible 
exterior wall coverings shall not exhibit sustained 
flaming as defined in NFP A 268. 

1406.2.1.1.2 Fire separation greater than 5 feet. 
For fire separation distances greater than 5 feet 
(1524 mm), any exterior wall covering shall be per
mitted that has been exposed to a reduced level of 
incident radiant heat flux in accordance with the 
NFP A 268 test method without exhibiting sustained 
flaming. The minimum fire separation distance 
required for the exterior wall covering shall be 
determined from Table 1406.2.1.1.2 based on the 
maximum tolerable level of incident radiant heat 
flux that does not cause sustained flaming of the 
exterior wall covering. 
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TABLE 1406.2.1.1.2 
MINIMUM FIRE SEPARATION FOR 

COMBUSTIBLE EXTERIOR WALL COVERINGS 

FIRE TOLERABLE FIRE TOLERABLE 
SEPARATION LEVEL INCIDENT SEPARATION LEVEL INCIDENT 

DISTANCE RADIANT HEAT DISTANCE RADIANT HEAT 
(feet) ENERGY (kW/m2) (feet) ENERGY (kW/m2) 

5 12.5 16 5.9 

6 11.8 17 5.5 

7 11.0 18 5.2 

8 10.3 19 4.9 

9 9.6 20 4.6 

10 8.9 21 4.4 

11 8.3 22 4.1 

12 7.7 23 3.9 

13 7.2 24 3.7 

14 6.7 25 3.5 

15 6.3 

For SI: 1 foot= 304.8 mm, 1 Btu/H2 x °F = 0.0057 kW/m2 x K. 

1406.2.2 Location. Combustible exterior wall coverings 
located along the top of exterior walls shall be completely 
backed up by the exterior wall and shall not extend over or 
above the top of the exterior wall. 

1406.2;3 Fireblocking. Where the combustible exterior 
wall covering is furred out from the exterior wall and 
forms a solid surface, the distance between the back of the 
exterior wall covering and the exterior wall shall not 
exceed 15

/ 8 inches (41 mm). The concealed space thereby 
created shall be fireblocked in accordance with Section 
718. 

Exception: The distance between the back of the exte
rior wall covering and the exterior wall shall be permit
ted to exceed 15fs inches (41 mm) where the concealed 
space is not required to be fireblocked by Section 718. 

1406.3 Balconies and similar projections. Balconies and 
similar projections of combustible construction other than 
fire-retardant-treated wood shall be fire-resistance rated 
whererequired by Table 601 for floor construction or shall be 
of Type IV construction in accordance with Section 602.4. 
The aggregate length of the projections shall not exceed 50 
percent of the building's perimeter on each floor. 

Exceptions: 

1. On buildings of Type I and II construction, three st9-
ries or less above grade plane, fire-retardant-treated 
wood shall be permitted for balconies, porches, 
decks and exterior stairways not used as required 
exits. 

2. Untreated wood is permitted for pickets and rails or 
similar guardrail devices that are limited to 42 
inches (1067 mm) in height. 

3. Balconies and similar projections on buildings of 
Type III, IV and V construction shall be permitted to 
be of Type V construction, and shall not be required 
to have afire-resistance rating where sprinkler pro
tection is extended to these areas. 
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4. Where sprinkler protection is extended to the bal
cony areas, the aggregate length of the balcony on 
each floor shall not be limited. 

1406.4 Bay and oriel windows. Bay and oriel windows shall 
conform to the type of construction required for the building 
to which they are attached. 

Exception: Fire-retardant-treated wood shall be permit
ted on buildings three stories or less above grade plane of 
Type I, II, III or IV construction. 

SECTION 1407 
METAL COMPOSITE MATERIALS (MCM) 

1407.1 General. The provisions of this section shall govern 
the materials, construction and quality of metal composite 
materials (MCM) for use as exterior wall coverings in addi
tion to other applicable requirements of Chapters 14 and 16. 

1407.2 Exterior wall finish. MCM used as exterior wall fin
ish or as elements of balconies and similar projections and 
bay and oriel windows to provide cladding or weather resis
tance shall comply with Sections 1407.4 through 1407.14. 

1407.3 Architectural trim and embellishments. MCM used 
as architectural trim or embellishments shall comply with 
Sections 1407.7 through 1407.14. 

1407.4 Structural design. MCM systems shall be designed 
and constructed to resist wind loads as required by Chapter 
16 for components and cladding. 

1407.5 Approval. Results of approved tests or an engineer
ing analysis shall be submitted to the building official to ver
ify compliance with the requirements of Chapter 16 for wind 
loads. 

1407.6 Weather resistance. MCM systems shall comply 
with Section 1403 and shall be designed and constructed to 
resist wind and rain in accordance with this section and the 
manufacturer's installation instructions. 

1407.7 Durability. MCM systems shall be constructed of 
approved materials that maintain the performance character
istics required in Section 1407 for the duration of use. 

1407.8 Fire-resistance rating. Where MCM systems are 
used on exterior walls required to have afire-resistance rat
ing in accordance with Section 705, evidence shall be submit
ted to the building official that the required fire-resistance 
rating is maintained. 

Exception: MCM systems not containing foam plastic 
insulation, which are installed on the outer surface of a 
fire-resistance-rated exterior wall in a manner such that 
the attachments do not penetrate through the entire exte
rior wall assembly, shall not be required to comply with 
this section. 

1407.9 Surface-burning characteristics. Unless otherwise 
specified, MCM shall have aflame spread index of 75 or less 
and a smoke-developed index of 450 or less when tested in 
the maximum thickness intended for use in accordance with 
ASTM E 84 or UL 723. 
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1407.10 Type I, II, III and IV construction. Where 
installed on buildings of Type I, II, III and IV construction, 
MCM systems shall comply with Sections 1407.10.1 through 
1407.10.4, or Section 1407.11. 

1407.10.1 Surface-burning characteristics. MCM shall 
have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450 when tested 
as an assembly in the maximum thickness intended for use 
in accordance with ASTM E 84 or UL 723. 

1407.10.2 Thermal barriers. MCM shall be separated 
from the interior of a building by an approved thermal bar
rier consisting of 1/ 2 -inch (12.7 mm) gypsum wallboard or 
a material that is tested in accordance with and meets the 
acceptance criteria of both the Temperature Transmission 
Fire Test and the Integrity Fire Test ofNFPA 275. 

1407.10.3 Thermal barrier not required. The thermal 
barrier specified for MCM in Section 1407.10.2 is not 
required where: 

1. The MCM system is specifically approved based on 
tests conducted in accordance with NFP A 286 and 
with the acceptance criteria of Section 803.1.2.1, UL 
1040 or UL 1715. Such testing shall be performed 
with the MCM in the maximum thickness intended 
for use. The MCM system shall include seams, 
joints and other typical details used in the installa
tion and shall be tested in the manner intended for 
use. 

2. The MCM is used as elements of balconies and sim
ilar projections, architectural trim or embellish
ments. 

1407.10.4 Full-scale tests. The MCM system shall be 
tested in accordance with, and comply with, the accep
tance criteria of NFPA 285. Such testing shall be per
formed on the. MCM system with the MCM in the 
maximum thickness intended for use. 

1407.11 Alternate conditions. MCM and MCM systems 
shall not be required to comply with Sections 1407.10.l 
through 1407.10.4 provided such systems comply with Sec
tion 1407.11.1, 1407.11.2, 1407.11.3or1407.11.4. 

1407.11.1 Installations up to 40 feet in height. MCM 
shall not be installed more than 40 feet (12 190 mm) in 
height above grade where installed in accordance with 
Sections 1407.11.1.1and1407.11.1.2. 

1407.11.1.1 Fire separation distance of 5 feet or less. 
Where the fire separation distance is 5 feet (1524 mm) 
or less, the area of MCM shall not exceed 10 percent of 
the exterior wall surface. 

1407.11.1.2 Fire separation distance greater than 5 
feet. Where the fire separation distance is greater than 
5 feet (1524 mm), there shall be no limit on the area of 
exterior wall surface coverage using MCM. 

1407.11.2 Installations up to 50 feet in height. MCM 
shall not be installed more than 50 feet (15 240 mm) in 
height above grade where installed in accordance with 
Sections 1407.11.2.1and1407.11.2.2. 
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1407.11.2.1 Self-ignition temperature. MCM shall 
have a self-ignition temperature of 650°F (343°C) or 
greater when tested in accordance with ASTM D 1929. 

1407.11.2.2 Limitations. Sections of MCM shall not 
exceed 300 square feet (27.9 m2

) in area and shall be 
separated by not less than 4 feet (1219 mm) vertically. 

1407.11.3 Installations up to 75 feet in height (Option 
1). MCM shall not be installed more than 75 feet (22 860 
mm) in height above grade plane where installed in accor
dance with Sections 1407.11.3.1through1407.11.3.5. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1 shall be exempt from the height limitation. 

1407.11.3.1 Prohibited occupancies. MCM shall not 
be permitted on buildings classified as Group A-1, A-2, 
H, I-2 or I-3 occupancies. 

1407.11.3.2 Nonfire-resistance-rated exterior walls. 
MCM shall not be permitted on exterior walls required 
to have a fire-resistance rating by other provisions of 
this code. 

1407.11.3.3 Specifications. MCM shall be required to 
comply with all of the following: 

1. MCM shall have a self-ignition temperature of 
650°F (343°C) or greater when tested in accor
dance with ASTM D 1929. 

2. MCM shall conform to one of the following com
bustibility classifications when tested in accor
dance with ASTM D 635: 

Class CCl: Materials that have a burning extent 
of 1 inch (25 mm) or less when tested at a 
nominal thickness of 0.060 inch (1.5 mm) or 
in the thickness intended for use. 

Class CC2: Materials that have a burning rate of 
21

/ 2 inches per minute (l.06 mm/s) or less 
when tested at a nominal thickness of 0.060 
inch (1.5 mm) or in the thickness intended for 
use. 

1407.11.3.4 Area limitation and separation. The 
maximum area of a single MCM panel and the mini
mum vertical and horizontal separation requirements 
for MCM panels shall be as provided for in Table 
1407.11.3.4. The maximum percentage of exterior wall 
area of any story covered with MCM panels shall not 
exceed that indicated in Table 1407.11.3.4 or the per
centage of unprotected openings permitted by Section 
705.8, whichever is smaller. 

Exception: In buildings provided with flame barri
ers complying with Section 705.8.5 and extending 
30 inches (760 mm) beyond the exterior wall in the 
plane of the floor, a vertical separation shall not be 
required at the floor other than that provided by the 
vertical thickness of the flame barrier. 

1407.11.3.5 Automatic sprinkler system increases. 
Where the building is equipped throughout with an 
automatic sprinkler system in accordance with Section 
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TABLE 1407.11.3.4 
AREA LIMITATION AND SEPARATION REQUIREMENTS FOR MCM PANELS 

MAXIMUM 
FIRE SEPARATION 

COMBUSTIBILITY 
PERCENTAGE 

DISTANCE CLASSOFMCM 
AREA OF EXTERIOR 

(feet) WALL COVERED WITH 
MCM PANELS 

Less than 6 - Not Permitted 

CCl 10 
6 or more but less than 11 

CC2 Not Permitted 

11 or more but less than CCl 25 

or equal to 30 CC2 15 

CCl 50 
More than 30 

CC2 50 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m.2. 
a. For reductions in the minimum vertical separation, see Section 1407 .11.3.4. 

903.3.1.1, the maximum percentage area of exterior 
wall of any story covered with MCM panels and the 
maximum square footage of a single area of MCM 
panels in Table 1407.11.3.4 shall be increased 100 per
cent. The area of MCM panels shall not exceed 50 per
cent of the exterior wall area of any story or the area 
permitted by Section 704.8 for unprotected openings, 
whichever is smaller. 

1407.11.4 Installations up to 75 feet in height (Option 
2). MCM shall not be installed more than 75 feet (22 860 
mm) in height above grade plane where installed in accor
dance with Sections 1407.11.4.1through1407.11.4.4. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1 shall be exempt from the height limitation. 

1407.11.4.1 Minimum fire separation distance. 
MCM shall not be installed on any wall with a fire sep
aration distance less than 30 feet (9 144 mm). 

Exception: Where the building is equipped through
out with an automatic sprinkler system in accor
dance with Section 903.3.1.1, the fire separation 
distance shall be permitted to be reduced to not less 
than 20 feet (6096 mm). 

1407.11.4.2 Specifications. MCM shall be required to 
comply with all of the following: · 

1. MCM shall have a self-ignition temperature of 
650°F (343°C) or greater when tested in accor
dance with ASTM D 1929. 

2. MCM shall conform to one of the following com
bustibility classifications when tested in accor
dance with ASTM D 635: 

Class CCl: Materials that have a burning extent 
of 1 inch (25 mm) or less when tested at a 
nominal thickness of 0.060 inch (1.5 mm), or 
in the thickness intended for use. 
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MAXIMUM SINGLE MINIMUM SEPARATION OF MCM PANELS 

AREAOFMCM (feet) 

PANELS 
(square feet) 

Vertical Horizontal 

Not Permitted - -

50 8 4 

Not Permitted - -

90 6 4 

70 8 4 

Not Permitted 3• 0 

100 6• 3 

Class CC2: Materials that have a burning rate of 
2\ inches per minute (l.06 mm/s) or less 
when tested at a nominal thickness of 0.060 
inch (1.5 mm), or in the thickness intended for 
use. 

1407.11.4.3 Area and size limitations. The aggregate 
area of MCM panels shall not exceed 25 percent of the 
area of any exterior wall face of the story on which 
those panels are installed. The area of a single MCM 
panel installed above the first story above grade plane 
shall not exceed 16 square feet (1.5 m2) and the vertical 
dimension of a single MCM panel shall not exceed 4 
feet (1219 mm). 

Exception: Where the building is equipped through
out with an automatic sprinkler system in accor
dance with Section 903.3.1.1, the maximum 
aggregate area of MCM panels shall be increased to 
50 percent of the exterior wall face of the story on 
which those panels are installed and there shall not 
be a limit on the maximum dimension or area of a 
single MCM pariel. 

1407.11.4.4 Vertical separations. Flame barriers com
plying with Section 705.8 and extending 30 inches (762 
mm) beyond the exterior wall or a vertical separation of 
not less than 4 feet (1219 mm) in height shall be pro
vided to separate MCM panels located on the exterior 
walls at one-story intervals. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Sec
tion 903.3.1.1. 

1407.12 Type V construction. MCM shall be permitted to be 
installed on buildings of Type V construction. 

1407.13 Foam plastic insulation. MCM systems containing 
foam plastic insulation shall also comply with the require
ments of Section 2603. 

1407.14 Labeling. MCM shall be labeled in accordance with 
Section 1703.5. 
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SECTION 1408 
EXTERIOR INSULATION AND FINISH SYSTEMS 

(EIFS) 

1408.1 General. The provisions of this section shall govern 
the materials, construction and quality of exterior insulation 
and finish systems (EIFS) for use as exterior wall coverings 
in addition to other applicable requirements of Chapters 7, 
14, 16, 17 and 26. 

1408.2 Performance characteristics. EIFS shall be con
structed such that it meets the performance characteristics 
required in ASTM E 2568. 

[BS] 1408.3 Structural design. The underlying structural 
framing and substrate shall be designed and constructed to 
resist loads as required by Chapter 16. 

1408.4 Weather resistance. EIFS shall comply with Section 
1403 and shall be designed and constructed to resist wind and 
rain in accordance with this section and the manufacturer's 
application instructions. 

1408.4.1 EIFS with drainage. EIFS with drainage shall 
have an average minimum drainage efficiency of 90 per
cent when tested in accordance the requirements of ASTM 
E 2273 and is required on framed walls of Type V con
struction, Group Rl, R2, R3 and R4 occupancies. 

1408.4.1.1 Water-resistive barrier. For EIFS with 
drainage, the water-resistive barrier shall comply with 
Section 1404.2 or ASTM E 2570. 

1408.5 Installation. Installation of the EIFS and EIFS with 
drainage shall be in accordance with the EIFS manufacturer's 
instructions. 

1408.6 Special inspections. EIFS installations shall comply 
with the provisions of Sections 1704.2 and 1705 .16. 

SECTION 1409 
HIGH-PRESSURE DECORATIVE 

EXTERIOR-GRADE COMPACT LAMINATES (HPL) 

1409.l General. The provisions of this section shall govern 
the materials, construction and quality of High-Pressure Dec
orative Exterior-Grade Compact Laminates (HPL) for use as 
exterior wall coverings in addition to other applicable 
requirements of Chapters 14 and 16. 

1409.2 Exterior wall finish. HPL used as exterior wall cov
ering or as elements of balconies and similar projections and 
bay and oriel windows to provide cladding or weather resis
tance shall comply with Sections 1409.4 and 1409.14. 

1409.3 Architectural trim and embellishments. HPL used 
as architectural trim or embellishments shall comply with 
Sections 1409.7 through 1409.14. 

[BS] 1409.4 Structural design. HPL systems shall be 
designed and constructed to resist wind loads as required by 
Chapter 16 for components and cladding. 

1409.5 Approval. Results of approved tests or an engineer
ing analysis shall be submitted to the building official to ver
ify compliance with the requirements of Chapter 16 for wind 
loads. 
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1409.6 Weather resistance. HPL systems shall comply with 
Section 1403 and shall be designed and constructed to resist 
wind and rain in accordance with this section and the manu
facturer's instructions. 

1409.7 Durability. HPL systems shall be constructed of 
approved materials that maintain the performance character
istics required in Section 1409 for the duration of use. 

1409.8 Fire-resistance rating. Where HPL systems are used 
on exterior walls required to have a fire-resistance rating in 
accordance with Section 705, evidence shall be submitted to 
the building official that the required fire-resistance rating is 
maintained. 

Exception: HPL systems not containing foam plastic insu
lation, which are installed on the outer surface of a fire
resistance-rated exterior wall in a manner such that the 
attachments do not penetrate through the entire exterior 
wall assembly, shall not be required to comply with this 
section. 

1409.9 Surface-burning characteristics. Unless otherwise 
specified, HPL shall have a flame spread index of 75 or less 
and a smoke-developed index of 450 or less when tested in 
the minimum and maximum thicknesses intended for use in 
accordance with ASTM E 84 or UL 723. 

1409.10 Type I, II, III and IV construction. Where 
installed on buildings of Type I, II, III and IV construction, 
HPL systems shall comply with Sections 1409.10.1 through 
1409.10.4, or Section 1409.11. 

1409.10.1 Surface-burning characteristics. HPL shall 
have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450 when tested 
in the minimum and maximum thicknesses intended for 
use in accordance with ASTM E 84 or UL 723. 

1409.10.2 Thermal barriers. HPL shall be separated 
from the interior of a building by an approved thermal bar
rier consisting of 1/ 2-inch (12.7 mm) gypsum wallboard or 
a material that is tested in accordance with and meets the 
acceptance criteria of both the Temperature Transmission 
Fire Test and the Integrity Fire Test ofNFPA 275. 

1409.10.3 Thermal barrier not reqnired. The thermal 
barrier specified for HPL in Section 1409.10.2 is not 
required where: 

1. The HPL system is specifically approved based on 
tests conducted in accordance with UL 1040 or UL 
1715. Such testing shall be performed with the HPL 
in the minimum and maximum thicknesses intended 
for use. The HPL system shall include seams, joints 
and other typical details used in the installation and 
shall be tested in the manner intended for use .. 

2. The HPL is used as elements of balconies and simi-
lar projections, architectural trim or embellishments. 

1409.10.4 Full-scale tests. The HPL system shall be 
tested in accordance with, and comply with, the accep
tance criteria of NFPA 285. Such testing shall be per
formed on the HPL system with the HPL in the minimum 
and maximum thicknesses intended for use. 
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1409.11 Alternate conditions. HPL and HPL systems shall 
not be required to comply with Sections 1409.10.1 through 
1409.10.4 provided such systems comply with Section 
1409.11.1or1409.11.2. 

1409.11.1 Installations up to 40 feet in height .. HPL shall 
not be installed more than 40 feet (12 190 mm) in height 
above grade plane where installed in accordance with Sec
tions 1409.11.l.1and1409.11.1.2. 

1409.11.1.1 Fire separation distance of 5 feet or less. 
Where the fire separation distance is 5 feet (1524 mm) 
or less, the area of HPL shall not exceed 10 percent of 
the exterior wall surface. 

1409.11.1.2 Fire separation distance greater than 5 
feet. Where the fire separation distance is greater than 5 
feet (1524 mm), there shall be no limit on the area of 
exterior wall surface coverage using HPL. 

1409.11.2 Installations up to 50 feet in height. HPL shall 
not be installed more than 50 feet (15 240 mm) in height 
above grade plane where installed in accordance with Sec
tions 1409.11.2.1and1409.11.2.2. 

1409.11.2.1 Self-ignition temperature. HPL shall 
have a self-ignition temperature of 650°F (343°C) or 
greater when tested in accordance with ASTM D 1929. 

1409.11.2.2 Limitations. Sections of HPL shall not 
exceed 300 square feet (27.9 m2

) in area and shall be 
separated by a minimum 4 feet (1219 mm) vertically. 

1409.12 Type V construction. HPL shall be permitted to be 
installed on buildings of Type V construction. 

1409.13 Foam plastic insulation. HPL systems containing 
foam plastic insulation shall also comply with the require
ments of Section 2603. 

1409.14 Labeling. HPL shall be labeled in accordance with 
Section 1703.5. 

SECTION 1410 
PLASTIC COMPOSITE DECKING 

1410.1 Plastic composite decking. Exterior deck boards, 
stair treads, handrails and guardrail systems constructed of 
plastic composites, including plastic lumber, shall comply 
with Section 2612. 
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CHAPTER15 

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 

User note: Code change proposals to sections preceded by the designation [BF}, [BG} or [P] will be considered by 
one of the code development committees meeting during the 2015 (Group A) Code Development Cycle. All other 

code change proposals will be considered by the !BC - Structural Code Development Committee during 
the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1501 
GENERAL 

1501.1 Scope. The provisions of this chapter shall govern the 
design, materials, construction and quality of roof assemblies, 
and rooftop structures. 

SECTION 1502 
DEFINITIONS 

1502.1 Definitions. The following terms are defined in Chap
ter 2: 

AGGREGATE. 

BALLAST. 

I BUILDING-INTEGRATED PHOTOVOLTAIC (BIPV) 
PRODUCT. 

BUILT-UP ROOF COVERING. 

INTERLAYMENT. 

MECHANICAL EQUIPMENT SCREEN. 

METAL ROOF PANEL. 

METAL ROOF SHINGLE. 

MODIFIED BITUMEN ROOF COVERING. 

PENTHOUSE. 

I 
PHOTOVOLTAIC MODULE. 

PHOTOVOLTAIC PANEL. 

PHOTOVOLTAIC PANEL SYSTEM. 

PHOTOVOLTAIC SHINGLES. 

POSITIVE ROOF DRAINAGE. 

I RADIANT BARRIER. 

REROOFING. 

ROOF ASSEMBLY. 

ROOF COVERING. 

ROOF COVERING SYSTEM. 

ROOF DECK. 

ROOF RECOVER. 

ROOF REPAIR. 

ROOF REPLACEMENT. 

ROOF VENTILATION. 
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SCUPPER. 

SINGLE-PLY MEMBRANE. 

UNDERLAYMENT. 

VEGETATIVE ROOF. 

SECTION 1503 
WEATHER PROTECTION 

1503.l General. Roof decks shall be covered with approved 
roof coverings secured to the building or structure in accor
dance with the provisions of this chapter. Roof coverings 
shall be designed and installed in accordance with this code 
and the approved manufacturer's instructions such that the 
roof covering shall serve to protect the building or structure. 

1503.2 Flashing. Flashing shall be installed in such a manner 
so as to prevent moisture entering the wall and roof through 
joints in copings, through moisture-permeable materials and 
at intersections with parapet walls and other penetrations 
through the roof plane. 

1503.2.1 Locations. Flashing shall be installed at wall and 
roof intersections, at gutters, wherever there is a change in 
roof slope or direction and around roof openings. Where 
flashing is of metal, the metal shall be corrosion resistant 
with a thickness of not less than 0.019 inch (0.483 mm) 
(No. 26 galvanized sheet). · 

1503.3 Coping. Parapet walls shall be properly coped with 
noncombustible, weatherproof materials of a width no less 
than the thickness of the parapet wall. 

[P] 1503.4 Roof drainage. Design and installation of roof 
drainage systems shall comply with Section 1503 of this code 
and Sections 1106 and 1108, as applicable, of the Interna
tional Plumbing Code. 

[P] 1503.4.1 Secondary (emergency overflow) drains or 
scuppers. Where roof drains are required, secondary 
(emergency overflow) roof drains or scuppers shall be pro
vided where the roof perimeter construction extends above 
the roof in such a manner that water will be entrapped if 
the primary drains allow buildup for any reason. The 
installation and sizing of secondary emergency overflow 
drains, leaders and conductors shall comply with Sections 
1106 and 1108, as applicable, of the International Plumb
ing Code. 
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1503.4.2 Scuppers. When scuppers are used for second
ary (emergency overflow) roof drainage, the quantity, 
size, location and inlet elevation of the scuppers shall be 
sized to prevent the depth of ponding water from exceed
ing that for which the roof was designed as determined by 
Section 1611.1. Scuppers shall not have an opening 
dimension of less than 4 inches (102 mm). The flow 
through the primary system shall not be· considered when 
locating and sizing scuppers. 

1503.4.3 Gutters. Gutters and leaders placed on the out
side of buildings, other than Group R-3, private garages 
and buildings of Type V construction, shall be of noncom
bustible material or a minimum of Schedule 40 plastic 
pipe. 

to indicate compliance with ASTM D 7158 and the 
required classification in Table 1504.1.1. 

Exception: Asphalt shingles that are not included in 
the scope of ASTM D 7158 shall be tested and labeled 
to indicate compliance with ASTM D 3161 and the 
required classification in Table 1504.1.1. 

1504.2 Wind resistance of clay and concrete tile. Wind 
loads on clay and concrete tile roof coverings shall be in 
accordance with Section 1609.5. 

1504.2.1 Testing. Testing of concrete and clay roof tiles I 
shall be in accordance with Sections 1504.2.1.1 and 
1504.2.1.2. 

1
1503.5 Attic and rafter ventilation. Intake and exhaust 
vents shall be provided in accordance with Section 1203.2 
and the vent product manufacturer's installation instructions. 

1504.2.1.1 Overturning resistance. Concrete and clay 
roof tiles shall be tested to determine their resistance to 
overturning due to wind in accordance with SBCCI 
SSTD 11 and Chapter 15. 

I 

1503.6 Crickets and saddles. A cricket or saddle shall be 
installed on the ridge side of any chimney or penetration 
greater than 30 inches (762 mm) wide as measured perpen
dicular to the slope. Cricket or saddle coverings shall be sheet 
metal or of the same material as the roof covering. 

Exception: Unit skylights installed in accordance with 
Section 2405.5 and flashed in accordance with the manu
facturer's instructions shall be permitted to be installed 
without a cricket or saddle. 

SECTION 1504 
PERFORMANCE REQUIREMENTS 

1504.1 Wind resistance of roofs. Roof decks and roof cover
ings shall be designed for wind loads in accordance with 
Chapter 16 and Sections 1504.2, 1504.3 and 1504.4. 

1504.1.1 Wind resistance of asphalt shingles. Asphalt 
shingles shall be tested in accordance with ASTM D 7158. 
Asphalt shingles shall meet the classification requirements 
of Table 1504.1.1 for the appropriate maximum basic 
wind speed. Asphalt shingle packaging shall bear a label 

1504.2.1.2 Wind tunnel testing. Where concrete and 
clay roof tiles do not satisfy the limitations in Chapter 
16 for rigid tile, a wind tunnel test shall be used to 
determine the wind characteristics of the concrete ~r 
clay tile roof covering in accordance with SBCCI 
SSTD 11 and Chapter 15. 

1504.3 Wind resistance of nonballasted roofs. Roof cover
ings installed on roofs in accordance with Section 1507 that 
are mechanically attached or adhered to the roof deck shall be 
designed to resist the design wind load pressures for compo
nents and cladding in accordance with Section 1609. 

1504.3.1 Other roof systems. Built-up, modified bitu
men, fully adhered or mechanically attached single-ply 
roof systems, metal panel roof systems applied to a solid 
or closely fitted deck and other types of membrane roof 
coverings shall be tested in accordance with FM 4474 UL 
580 or UL 1897. ' 

1504.3.2 Structural metal panel roof systems. Where 
the metal roof panel functions as the roof deck and roof 
covering and it provides both weather protection and sup
port for loads, the structural metal panel roof system shall 
comply with this section. Structural standing-seam metal 

TABLE 1504.1.1 
CLASSIFICATION OF ASPHALT SHINGLES 

MAXIMUM BASIC WIND SPEED, V"'" MAXIMUM BASIC WIND SPEED, 
ASTM D 7158" CLASSIFICATION FROM FIGURE 1609A, B, C OR ASCE 7 V,,., FROM TABLE 1609.3.1 

ASTM D 3161 CLASSIFICATION 

110 85 D,GorH A,DorF 

116 90 D,GorH A,DorF 

129 100 GorH A,DorF 

142 110 GorH F 

155 120 GorH F 

168 130 H F 

181 140 H F 

194 150 H F 

For SI: 1 foot= 304.8 mm; 1 mph= 0.447 rn/s. 
a. The ~tandard cal~u.lations c?ntained in ASTM D 7158 assume Exposure Category B or C and building height of 60 feet or less. Additional calculations are 

reqmred for conditions outside of these assumptions. 
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panel roof systems shall be tested in accordance with 
ASTM E 1592 or FM 4474. Structural through-fastened 
metal panel roof systems shall be tested in accordance 
with FM 4474, UL 580 or ASTM E 1592. 

Exceptions: 

1. Metal roofs constructed of cold-formed steel 
shall be pennitted to be designed and tested in 
accordance with the applicable referenced struc
tural design standard in Section 2210.1. 

2. Metal roofs constructed of aluminum shall be 
pennitted to be designed and tested in accordance 
with the applicable referenced structural design 
standard in Section 2002.1. 

1504.4 Ballasted low-slope roof systems. Ballasted low
slope (roof slope < 2: 12) single-ply roof system coverings 
installed in accordance with Sections 1507.12 and 1507.13 
shall be designed in accordance with Section 1504.8 and 
ANSI/SPRI RP-4. 

1504.5 Edge securement for low-slope roofs. Low-slope 
built-up, modified bitumen and single-ply roof system metal 
edge securement, except gutters, shall be designed and 
installed for wind loads in accordance with Chapter 16 and 
tested for resistance in accordance with Test Methods RE-1, 
RE-2 and RE-3 of ANSI/SPRI ES-1, except Vuzr wind speed 
shall be detennined from Figure 1609A, 1609B, or 1609C as 
applicable. 

1504.6 Physical properties. Roof coverings installed on 
low-slope roofs (roof slope< 2:12) in accordance with Sec
tion 1507 shall demonstrate physical integrity over the work
ing life of the roof based upon 2,000 hours of exposure to 
accelerated weathering tests conducted in accordance with 
ASTM G 152, ASTM G 155 or ASTM G 154. Those roof 
coverings that are subject to cyclical flexural response due to 
wind loads shall not demonstrate any significant loss of ten
sile strength for unreinforced membranes or breaking 
strength for reinforced membranes when tested as herein 
required. 

1504.7 Impact resistance. Roof coverings installed on low
slope roofs (roof slope < 2: 12) in accordance with Section 
1507 shall resist impact damage based on the results of tests 
conducted in accordance with ASTM D 3746, ASTM D 
4272, CGSB 37-GP-52M or the "Resistance to Foot Traffic 
Test" in Section 5.5 of FM 4470. 

1504.8 Aggregate. Aggregate used as surfacing for roof cov
erings and aggregate, gravel or stone used as ballast shall not 
be used on the roof of a building located in a hurricane-prone 
region as defined in Section 202, or on any other building 
with a mean roof height exceeding that permitted by Table 
1504.8 based on the exposure category and basic wind speed 
at the site. 
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TABLE 1504.8 
MAXIMUM ALLOWABLE MEAN ROOF HEIGHT 

PERMITTED FOR BUILDINGS WITH AGGREGATE ON THE 
ROOF IN AREAS OUTSIDE A HURRICANE-PRONE REGION 

MAXIMUM MEAN ROOF HEIGHT (ft)•· 0 

NOMINAL DESIGN WIND 
Exposure category 

SPEED, v •• d(mph)"·· 
B c D 

85 170 60 30 

90 110 35 15 

95 75 20 NP 

100 55 15 NP 

105 40 NP NP 

110 30 NP NP 

115 20 NP NP 

120 15 NP NP 

Greater than 120 NP NP NP 

For SI: 1 foot= 304.8 mm; 1 mile per hour= 0.447 rn/s. 
a. Mean roof height as defined in ASCE 7. 
b. For intermediate values of V

0
,a, the height associated with the next higher 

value of V.,a shall be used, or direct interpolation is permitted. 
c. NP = gravel and stone not permitted for any roof height. 
d. V.,,a shall be determined in accordance with Section 1609.3.1. 

SECTION 1505 
FIRE CLASSIFICATION 

[BF] 1505.l General. Roof assemblies shall be divided into 
the classes defined below. Class A, B and C roof assemblies 
and roof coverings required to be listed by this section shall 
be tested in accordance with ASTM E 108 or UL 790. In 
addition, fire-retardant-treated wood roof coverings shall be 
tested in accordance with ASTM D 2898. The minimum roof 
coverings installed on buildings shall comply with Table 
1505.1 based on the type of construction of the building. 

Exception: Skylights and sloped glazing that comply with 
Chapter 24 or Section 2610. 

TABLE 1sos.1•·b 
MINIMUM ROOF COVERING CLASSIFICATION 

FOR TYPES OF CONSTRUCTION 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
• 

a. Unless otherwise required in accordance with the International Wildland
Urban lnteiface Code or due to the location of the building within a frre 
district in accordance with Appendix D. 

b. Nonclassified roof coverings shall be permitted on buildings of Group R-3 
and Group U occupancies, where there is a minimum frre-separation 
distance of 6 feet measured from the leading edge of the roof. 

c. Buildings that are not more than two stories above grade plane and having 
not more than 6,000 square feet of projected roof area and where there is a 
minimum 10-foot fire-separation distance from the leading edge of the 
roof to a lot line on· all sides of the building, except for street fronts or 
public ways, shall be permitted to have roofs of No. 1 cedar or redwood 
shakes and No. 1 shingles constructed in accordance with Section 1505.7. 
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[BF] 1505.2 Class A roof assemblies. Class A roof assem
blies are those that are effective against severe fire test expo
sure. Class A roof assemblies and roof coverings shall be 
listed and identified as Class A by an approved testing 
agency. Class A roof assemblies shall be permitted for use in 
buildings or structures of all types of construction. 

Exceptions: 

1. Class A roof assemblies include those with cover
ings of brick, masonry or an exposed concrete roof 
deck. 

2. Class A roof assemblies also include ferrous or cop
per shingles or sheets, metal sheets and shingles, 
clay or concrete roof tile or slate installed on non
combustible decks or ferrous, copper or metal sheets 
installed without a roof deck on noncombustible 
framing. 

3. Class A roof assemblies include minimum 16 ounce 
per square foot (0.0416 kg/m2

) copper sheets 
installed over combustible decks. 

4. Class A roof assemblies include slate installed over 
ASTM D 226, Type II underlayment over combusti
ble decks. 

[BF] 1505.3 Class B roof assemblies. Class B roof assem
blies are those that are effective against moderate fire-test 
exposure. Class B roof assemblies and roof coverings shall be 
listed and identified as Class B by an approved testing 
agency. 

[BF] 1505.4 Class C roof assemblies. Class C roof assem
blies are those that are effective against light fire-test expo
sure. Class C roof assemblies and roof coverings shall be 
listed and identified as Class C by an approved testing 
agency. 

[BF] 1505.5 Nonclassified roofing. Nonclassified roofing is 
approved material that is not listed as a Class A, B or C roof 
covering. 

[BF] 1505.6 Fire-retardant-treated wood shingles and 
shakes. Fire-retardant-treated wood shakes and shingles 
shall be treated by impregnation with chemicals by the full
cell vacuum-pressure process, in accordance with A WP A Cl. 
Each bundle shall be marked to identify the manufactured 
unit and the manufacturer, and shall also be labeled to iden
tify the classification of the material in accordance with the 
testing required in Section 1505.1, the treating company and 
the quality control agency. 

[BF] 1505.7 Special purpose roofs. Special purpose wood 
shingle or wood shake roofing shall conform to the grading 
and application requirements of Section 1507.8 or 1507.9. In 
addition, an underlayment of 5

/ 8-inch (15.9 mm) Type X 
water-resistant gypsum backing board or gypsum sheathing 
shall be placed under minimum nominal 1

/ 2-inch-thick (12.7 
mm) wood structural panel solid sheathing or 1-inch (25 mm) 
nominal spaced sheathing. 

I 
[BF] 1505.8 Building-integrated photovoltaic products. 
Building-integrated photovoltaic products installed as the 
roof covering shall be tested, listed and labeled for fire classi
fication in accordance with Section 1505.1. 
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[BF] 1505.9 Photovoltaic panels and modules. Rooftop
mounted photovoltaic panel systems shall be tested, listed and 
identified with a fire classification in accordance with UL 
1703. The fire classification shall comply with Table 1505.1 
based on the type of construction of the building. 

[BF] 1505.10 Roof gardens and landscaped roofs. Roof 
gardens and landscaped roofs shall comply with Section 
1507.16 and shall be installed in accordance with ANSI/SPRl 
VF-1. 

SECTION 1506 
MATERIALS 

1506.1 Scope. The requirements set forth in this section shall 
apply to the application of roof-covering materials specified 
herein. Roof coverings shall be applied in accordance with 
this chapter and the manufacturer's installation instructions. 
Installation of roof coverings shall comply with the applica
ble provisions of Section 1507. 

1506.2 Material specifications and physical characteris
tics. Roof-covering materials shall conform to the applicable 
standards listed in this chapter. 

1506.3 Product identification. Roof-covering materials 
shall be delivered in packages bearing the manufacturer's 
identifying marks and approved testing agency labels 
required in accordance with Section 1505. Bulk shipments of 
materials shall be accompanied with the same information 
issued in the form of a certificate or on a bill of lading by the 
manufacturer. 

SECTION 1507 
REQUIREMENTS FOR ROOF COVERINGS 

1507 .1 Scope. Roof coverings shall be applied in accordance 
with the applicable provisions of this section and the manu
facturer's installation instructions. 

1507.2 Asphalt shingles. The installation of asphalt shingles 
shall comply with the provisions of this section. 

1507.2.1 Deck requirements. Asphalt shingles shall be 
fastened to solidly sheathed decks. 

1507.2.2 Slope. Asphalt shingles shall only be used on 
roof slopes of two units vertical in 12 units horizontal (17-
percent slope) or greater. For roof slopes from two units 
vertical in 12 units horizontal (17-percent slope) up to four 
units vertical in 12 units horizontal (33-percent slope), 
double underlayment application is required in accordance 
with Section 1507.2.8. 

1507.2.3 Underlayment. Unless otherwise noted, 
required underlayment shall conform to ASTM D 226, 
Type I, ASTM D 4869, Type I, or ASTM D 6757. 

1507 .2.4 Self-adhering polymer modified bitumen 
sheet. Self-adhering polymer modified bitumen sheet shall 
comply with ASTM D 1970. 

1507.2.5 Asphalt shingles. Asphalt shingles shall comply 
with ASTM D 225 or ASTM D 3462. 
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1507.2.6 Fasteners. Fasteners for asphalt shingles shall be 
galvanized, stainless steel, aluminum or copper roofing 
nails, minimum 12-gage [0.105 inch (2.67 mm)] shank 
with a minimum 3

/ 8-inch-diameter (9.5 mm) head, of a 
length to penetrate through the roofing materials and a 
minimum of 3

/ 4 inch (19.1 mm) into the roof sheathing. 
Where the roof sheathing is less than 3

/ 4 inch (19.1 mm) 
thick, the nails shall penetrate through the sheathing. Fas
teners shall comply with AS1M F 1667. 

1507.2.7 Attachment. Asphalt shingles shall have the 
minimum number of fasteners required by the manufac
turer, but not less than four fasteners per strip shingle or 
two fasteners per individual shingle. Where the roof slope 
exceeds 21 units vertical in 12 units horizontal (21:12), 
shingles shall be installed as required by the manufacturer. 

1507.2.8 Underlayment application. For roof slopes 
from two units vertical in 12 units horizontal (17-percent 
slope) and up to four units vertical in 12 units horizontal 
(33-percent slope), underlayment shall be two layers 
applied in the following manner. Apply a minimum 19-
inch-wide ( 483 mm) strip of underlayment felt parallel 
with and starting at the eaves, fastened sufficiently to hold 
in place. Starting at the eave, apply 36-inch-wide (914 
mm) sheets of underlayment overlapping successive 
sheets 19 inches (483 mm) and fasten sufficiently to hold 
in place. Distortions in the underlayment shall not inter
fere with the ability of the shingles to seal. For roof slopes 
of four units vertical in 12 units horizontal (33-percent 
slope) or greater, underlayment shall be one layer applied 
in the following manner. Underlayment shall be applied 
shingle fashion, parallel to and starting from the eave and 
lapped 2 inches (51 mm), fastened sufficiently to hold in 
place. Distortions in the underlayment shall not interfere 
with the ability of the shingles to seal. 

1507.2.8.l High wind attachment. Underlayment 
applied in areas subject to high winds [Vasa greater than 
110 mph (49 mis) as determined in accordance with 
Section 1609.3.1] shall be applied with corrosion-resis
tant fasteners in accordance with the manufacturer's 
instructions. Fasteners are to be applied along the over
lap not more than 36 inches (914 mm) on center. 

Underlayment installed where Vasa• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with AS1M D 226 Type II, ASTM D 
4869 Type IV, or ASTM D 6757. The underlayment 
shall be attached in a grid pattern of 12 inches (305 
mm) between side laps with a 6-inch (152 mm) spacing 
at the side laps. Underlayment shall be applied in 
accordance with Section 1507.2.8 except all laps shall 
be a minimum of 4 inches (102 mm). Underlayment 
shall be attached using metal or plastic cap nails with a 
head diameter of not less than 1 inch (25 mm) with a 
thickness of at least 32-gage [0.0134 inch (0.34 mm)] 
sheet metal. The cap nail shank shall be a minimum of 
12 gage [0.105 inch (2.67 mm)] with a length to pene
trate through the roof sheathing or a minimum of 3

/ 4 
inch (19.1 mm) into the roof sheathing. 
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Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.2.8.2 Ice barrier. In areas where there has been a 
history of ice forming along the eaves causing a backup 
of water, an ice barrier that consists of at least two lay
ers of underlayment cemented together or of a self
adhering polymer modified bitumen sheet shall be used 
in lieu of normal underlayment and extend from the 
lowest edges of all roof surfaces to a point at least 24 
inches (610 mm) inside the exterior wall line of the 
building. 

Exception: Detached accessory structures that con
tain no conditioned floor area. 

1507.2.9 Flashings. Flashing for asphalt shingles shall 
comply with this section. Flashing shall be applied in 
accordance with this section and the asphalt shingle manu
facturer's printed instructions. 

1507.2.9.1 Base and cap flashing. Base and cap flash
ing shall be installed in accordance with the manufac
turer's instructions. Base flashing shall be of either 
corrosion-resistant metal of minimum nominal 0.019-
inch (0.483 mm) thickness or mineral-surfaced roll 
roofing weighing a minimum of 77 pounds per 100 
square feet (3.76 kg/m2

). Cap flashing shall be corro
sion-resistant metal of minimum nominal 0.019-inch 
(0.483 mm) thickness. 

1507.2.9.2 Valleys. Valley linings shall be installed in 
accordance with the manufacturer's instructions before 
applying shingles. Valley linings of the following types 
shall be permitted: 

l. For open valleys (valley lining exposed) lined 
with metal, the valley lining shall be at least 24 
inches (610 mlh) wide and of any of the corro
sion-resistant metals in Table 1507.2.9.2. 

2. For open valleys, valley lining of two plies of 
mineral-surfaced roll roofing complying with 
AS1M D 3909 or AS1M D 6380 shall be permit
ted. The bottom layer shall be 18 inches (457 
mm) and the top layer a minimum of 36 inches 
(914 mm) wide. 

3. For closed valleys (valleys covered with shin
gles), valley lining of one ply of smooth roll roof
ing complying with ASTM D 6380, and at least 
36 inches (914 mm) wide or types as described in 
Item 1 or 2 above shall be permitted. Self-adher
ing polymer modified bitumen underlayment 
complying with AS1M D 1970 shall be permitted 
in lieu of the lining material. 

1507.2.9.3 Drip edge. A drip edge shall be provided at 
eaves and rake edges of shingle roofs. Adjacent seg
ments of the drip edge shall be lapped a minimum of 2 
inches (51 mm). The vertical leg of drip edges shall be 
a minimum of 11

/ 2 inches (38 mm) in width and shall 
extend a minimum of 1/ 4 inch (6.4 mm) below sheath
ing. The drip edge shall extend back on the roof a mini
mum of 2 inches (51 mm). Underlayment shall be 
installed over drip edges along eaves. Drip edges shall 
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TABLE 1507.2.9.2 
VALLEY LINING MATERIAL 

MATERIAL MINIMUM THICKNESS GAGE WEIGHT 

Aluminum 0.024 in. - -

Cold-rolled copper 0.0216in. - ASTM B 370, 16 oz. per square ft. 

Copper - - 16oz 

Galvanized steel 0.0179 in. 26 (zinc-coated G90) -
High-yield copper 0.0162in. - ASTM B 370, 12 oz. per square ft. 

Lead - - 2.5pounds 

Lead-coated copper 0.0216 in. - ASTM B 101, 16 oz. per square ft. 

Lead-coated high-yield copper 0.0162in. - ASTM B 101, 12 oz. per square ft. 

Painted teme - - 20pounds 

Stainless steel - 28 -

Zinc alloy 0.027 in. - -

For SI: 1inch=25.4 mm, 1pound=0.454 kg, 1ounce=28.35 g, 1 square foot= 0.0929 m2
• 

be installed over underlayment along rake edges. Drip 
edges shall be mechanically fastened a maximum of 12 
inches (305 mm) on center. 

1507.3 Clay and concrete tile. The installation of clay and 
concrete tile shall comply with the provisions of this section. 

1507.3.1 Deck requirements. Concrete and clay tile shall 
be installed only over solid sheathing or spaced structural 
sheathing boards. 

1507.3.2 Deck slope. Clay and concrete roof tile shall be 
installed on roof slopes of 21

/ 2 units vertical in 12 units 
horizontal (21-percent slope) or greater. For roof slopes 
from 21

/ 2 units vertical in 12 units horizontal (21-percent 
slope) to four units vertical in 12 units horizontal (33-per
cent slope), double underlayment application is required in 
accordance with Section 1507.3.3. 

1507.3.3 Underlayment. Unless otherwise noted, 
required underlayment shall conform to: ASTM D 226, 
Type II; ASTM D 2626 or ASTM D 6380, Class M min
eral-surfaced roll roofing. 
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1507.3.3.1 Low-slope roofs. For roof slopes from 21
/ 2 

units vertical in 12 units horizontal (21-percent slope), 
up to four units vertical in 12 units horizontal (33-per
cent slope), underlayment shall be a minimum of two 
layers applied as follows: 

1. Starting at the eave, a 19-inch (483 mm) strip of 
underlayment shall be applied parallel with the 
eave and fastened sufficiently in place. 

2. Starting at the eave, 36-inch-wide (914 mm) 
strips of underlayment felt shall be applied over
lapping successive sheets 19 inches (483 mm) 
and fastened sufficiently in place. 

1507.3.3.2 High-slope roofs. For roof slopes of four 
units vertical in 12 units horizontal (33-percent slope) 
or greater, underlayment shall be a minimum of one 
layer of underlayment felt applied shingle fashion, par
allel to, and starting from the eaves and lapped 2 inches 
(51 mm), fastened only as necessary to hold il_l place. 

1507.3.3.3 High wind attachment. Underlayment 
applied in areas subject to high wind [Vasd greater than 

110 mph (49 mis) as determined in accordance with 
Section 1609.3.1] shall be applied with corrosion-resis
tant fasteners in accordance with the manufacturer's 
installation instructions. Fasteners are to be applied 
along the overlap not more than 36 inches (914 mm) on 
center. 

Underlayment installed where Vasd• in accordance 
with Section 1609.3.l, equals or exceeds 120 mph (54 
mis) shall be attached in a grid pattern of 12 inches 
(305 mm) between side laps with a 6-inch (152 mm) 
spacing at the side laps. Underlayment shall be applied 
in accordance with Sections 1507.3.3.1 and 1507.3.3.2 
except all laps shall be a minimum of 4 inches (102 
mm). Underlayment shall be attached using metal or 
plastic cap nails with a head diameter of not less than 1 
inch (25 mm) with a thickness of at least 32-gage 
[0.0134 inch (0.34 mm)] sheet metal. The cap nail 
shank shall be a minimum of 12 gage [0.105 inch (2.67 
mm)] with a length to penetrate through the roof 
sheathing or a minimum of 3/ 4 inch (19.1 mm) into the 
roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.3.4 Clay tile. Clay roof tile shall comply with ASTM 
c 1167. 

1507.3.5 Concrete tile. Concrete roof tile shall comply 
with ASTM C 1492. 

1507 .3.6 Fasteners. Tile fasteners shall be corrosion resis
tant and not less than 11-gage, 5

/ 16-inch (8.0 mm) head, 
and of sufficient length to penetrate the deck a minimum 
of 3/ 4 inch (19.1 mm) or through the thickness of the deck, 
whichever is less. Attaching wire for clay or concrete tile 
shall not be smaller than 0.083 inch (2.1 mm). Perimeter 
fastening areas include three tile courses but not less than 
36 inches (914 mm) from either side of hips or ridges and 
edges of eaves and gable rakes. 

1507.3.7 Attachment. Clay and concrete roof tiles shall 
be fastened in accordance with Table 1507.3.7. 
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TABLE 1507.3.7 
CLAY AND CONCRETE TILE ATTACHMENT•,b,c 

GENERAL - CLAY OR CONCRETE ROOF TILE 

Maximum Nominal Design Mean roof height Roof slope< 3:12 Roof slope 3:12 and over 
Wind Speed, v ••• 1 (mph) (feet) 

85 0-60 One fastener per tile. Flat tile Two fasteners per tile. Only one fastener on slopes of 7: 12 
without vertical laps, two fas- and less for tiles with installed weight exceeding 7 .5 lbs./ sq. 

100 0-40 teners per tile. ft. having a width not more than 16 inches. 

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with 
100 >40-60 approved clips. All rake tiles shall be nailed with two nails. The nose of all ridge, hip and 

rake tiles shall be set in a bead of roofer's mastic. 

110 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

120 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

130 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

All >60 The fastening system shall resist the wind forces in Section 1609.5.3. 

INTERLOCKING CLAY' OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGSd,e 
(Installations on spaced/solid sheathing with battens or spaced sheathing) 

Maximum Nominal Design Mean roof height 
Roof slope< 5:12 Roof slope 5:12<12:12 Roof slope 

Wind Speed, v ... 1 (mph) (feet) 12:12 and over 

Fasteners are not required. 
One fastener per tile every 

One fastener required for 85 0-60 other row. All perimeter tiles 
Tiles with installed weight 

require one fastener. Tiles 
every tile. Tiles with installed 

less than 9 lbs./sq. ft. require 
with installed weight less than 

weight less than 9 lbs./ sq. ft. 
a minimum of one fastener require a minimum of one 

100 0-40 per tile. 
9 lbs./sq. ft. require a mini-

fastener per tile. 
mum of one fastener per tile. 

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with 
100 >40-60 approved clips. All rake tiles shall be nailed with two nails. The nose of all ridge, hip and 

rake tiles shall be set in a bead of roofer's mastic. 

110 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

120 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

130 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

All >60 The fastening system shall resist the wind forces in Section 1609.5.3. 

INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS 
(Installations on solid sheathing without battens) 

Maximum Nominal Design Mean roof height All roof slopes 
Wind Speed, v ••• '(mph) (feet) 

85 0-60 One fastener per tile. 

100 0-40 One fastener per tile. 

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with 
100 >40-60 approved clips. All rake tiles shall be nailed with two nails. The nose of all ridge, hip and 

rake tiles shall be set in a bead of roofer's mastic. 

110 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

120 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

130 0-60 The fastening system shall resist the wind forces in Section 1609.5.3. 

All >60 The fastening system shall resist the wind forces in Section 1609.5.3. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 4.882 kg/m2
• 

a. Minimum fastener size. Corrosion-resistant nails not less than No. 11 gage with 5/ 16-inch head. Fasteners shall be long enough to penetrate into the sheathing 
3/ 4 inch or through the thickness of the sheathing, whichever is less. Attaching wire for clay and concrete tile shall not be smaller than 0.083 inch. 

b. Snow areas. A minimum of two fasteners per tile are required or battens and one fastener. 
c. Roof slopes greater than 24: 12. The nose of all tiles shall be securely fastened. 
d. Horizontal battens. Battens shall be not less than 1 inch by 2 inch nominal. Provisions shall be made.for drainage by a minimum of 1/ 8-inch riser at each nail 

or by 4-foot-long battens with at least a 1/ 2-inch separation between battens. Horizontal battens are required for slopes over 7: 12. 
e. Perimeter fastening areas include three tile courses but not less than 36 inches from either side of hips or ridges and edges of eaves and gable rakes. 
f. v.,a shall be determined in accordance with Section 1609 .3 .1. 
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1507.3.8 Application. Tile shall be applied according to 
the manufacturer's installation instructions, based on the 
following: 

1. Climatic conditions. 

2. Roof slope. 

3. Underlayment system. 

4. Type of tile being installed. 

1507.3.9 Flashing. At the juncture of the roof vertical sur
faces, flashing and counterflashing shall be provided in 
accordance with the manufacturer's installation instruc
tions, and where of metal, shall not be less than 0.019-inch 
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis
tant metal. The valley flashing shall extend at least 11 
inches (279 mm) from the centerline each way and have a 
splash diverter rib not less than 1 inch (25 mm) high at the 
flow line formed as part of the flashing. Sections of flash
ing shall have an end lap of not less than 4 inches (102 
mm). For roof slopes of three units vertical in 12 units hor
izontal (25-percent slope) and over, the valley flashing 
shall have a 36-inch-wide (914 mm) underlayment of 
either one layer of Type I underlayment running the full 
length of the valley, or a self-adhering polymer-modified 
bitumen sheet complying with ASTM D 1970, in addition 
to other required underlayment. In areas where the average 
daily temperature in January is 25°F (-4°C) or less or 
where there is a possibility of ice forming along the eaves 
causing a backup of water, the metal valley flashing 
underlayment shall be solid cemented to the roofing 
underlayment for slopes under seven units vertical in 12 
units horizontal (58-percent slope) or self-adhering poly
mer-modified bitumen sheet shall be installed. 

1507.4 Metal roof panels. The installation of metal roof pan
els shall comply with the provisions of this section. 

1507.4.1 Deck requirements. Metal roof panel roof cov
erings shall be applied to a solid or closely fitted deck, 
except where the roof covering is specifically designed to 
be applied to spaced supports. 

1507.4.2 Deck slope. Minimum slopes for metal roof pan
els shall comply with the following: 

1. The minimum slope for lapped, nonsoldered seam 
metal roof panels without applied lap sealant shall 
be three units vertical in 12 units horizontal (25-per
cent slope). 

2. The minimum slope for lapped, nonsoldered seam 
metal roof panels with applied lap sealant shall be 
one-half unit vertical in 12 units horizontal (4-per
cent slope). Lap sealants shall be applied in accor
dance with the approved manufacturer's installation 
instructions. 

3. The minimum slope for standing-seam metal roof 
panel systems shall be one-quarter unit vertical in 12 
units horizontal (2-percent slope). 

1507.4.3 Material standards. Metal-sheet roof covering 
systems that incorporate supporting structural members 
shall be designed in accordance with Chapter 22. Metal-
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sheet roof coverings installed over structural decking shall 
comply with Table 1507.4.3(1). The materials used for 
metal-sheet roof coverings shall be naturally corrosion 
resistant or provided with corrosion resistance in accor
dance with the standards and minimum thickuesses shown 
in Table 1507.4.3(2). 

ROOF COVERING 
TYPE 

Aluminum 

Aluminum-zinc 
alloy coated steel 

Cold-rolled copper 

Copper 

Galvanized steel 

Hard lead 

TABLE 1507.4.3(1) 
METAL ROOF COVERINGS 

STANDARD APPLICATION 
RATE/THICKNESS 

AS1M B 209, 0.024 inch minimum thickness 
for roll-formed panels and 0.019 inch mini-
mum thickness for press-formed shingles. 

AS1M A 792 AZ 50 

AS1M B 370 minimum 16 oz./sq. ft. and 12 
oz./sq. ft. high yield copper for metal-sheet 
roof covering systems: 12 oz./sq. ft. for pre-
formed metal shingle systems. 

16 oz./sq. ft. for metal-sheet roof-covering 
systems; 12 oz./ sq. ft. for preformed metal 
shingle systems. 

AS1M A 653 G-90 zinc-coated". 

2 lbs./sq. ft. 

Lead-coated copper AS1MB 101 

Prepainted steel AS1MA 755 

Soft lead 3 lbs./sq. ft. 

Stainless steel AS1M A 240, 300 Series Alloys 

Steel AS1MA924 

Terne and terne-
Terne coating of 40 lbs. per double base box, 

coated stainless 
field painted where applicable in accordance 
with manufacturer's installation instructions. 

0.027 inch minimum thickness; 99.995% 

Zinc 
electrolytic high grade zinc with alloy addi-
tives of copper (0.08% - 0.20% ), titanium 
(0.07% - 0.12%) and aluminum (0.015%). 

For SI: 1 ounce per square foot= 0.305 kg/m2, 

1 pound per square foot= 4.882 kg/m2, 

1 inch= 25.4 mm, 1 pound= 0.454 kg. 
a. For Group U buildings, the minimum coating thickness for ASTM A 653 

galvanized steel roofing shall be G-60. 

TABLE 1507.4.3(2) 
MINIMUM CORROSION RESISTANCE 

55% Aluminum-zinc alloy coated steel ASTM A 792 AZ 50 

5% Aluminum alloy-coated steel ASTM A 875 GF60 

Aluminum-coated steel ASTM A 463 T2 65 

Galvanized steel ASTM A 653 G-90 

Prepainted steel ASTMA 755' 

a. Paint systems in accordance with ASTM A 755 shall be applied over steel 
products with corrosion-resistant coatings complying with ASTM A 792, 
ASTMA875, ASTMA463 or ASTMA653. 
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1507.4.4 Attachment. Metal roof panels shall be secured 
to the supports in accordance with the approved manufac
turer's fasteners. In the absence of manufacturer recom
mendations, the following fasteners shall be used: 

1. Galvanized fasteners shall be used for steel roofs. 

2. Copper, brass, bronze, copper alloy or 300 series 
stainless-steel fasteners shall be used for copper 
roofs. 

3. Stainless-steel fasteners are acceptable for all types 
of metal roofs. 

4. Aluminum fasteners are acceptable for aluminum 
roofs attached to aluminum supports. 

1507.4.5 Underlayment and high wind. Underlayment 
applied in areas subject to high winds [Vasa greater than 
110 mph (49 mis) as determined in accordance with Sec
tion 1609.3.1] shall be applied with corrosion-resistant 
fasteners in accordance with the manufacturer's installa
tion instructions. Fasteners are to be applied along the 
overlap not more than 36 inches (914 mm) on center. 

Underlayment installed where Vasa' in accordance with 
Section 1609.3.1, equals or exceeds 120 mph (54 mis) 
shall comply with ASTM D 226 Type II, ASTM D 4869 
Type IV, or ASTM D.1970. The underlayment shall be 
attached in a grid pattern of 12 inches (305 mm) between 
side laps with a 6-inch (152 mm) spacing at the side laps. 
Underlayment shall be applied in accordance with the 
manufacturer's installation instructions except all laps 
shall be a minimum of 4 inches (102 mm). Underlayment 
shall be attached using metal or plastic cap nails with a 
head diameter of not less than 1 inch (25 mm) with a 
thickness of at least 32-gage [0.0134 inch (0.34 mm)] 
sheet metal. The cap nail shank shall be a minimum of 12 
gage [0.105 inch (2.67 mm)] with a length to penetrate 
through the roof sheathing or a minimum of 3/ 4 inch (19.1 
mm) into the roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.5 Metal roof shingles. The installation of metal roof 
shingles shall comply with the provisions of this section. 

1507.5.1 Deck requirements. Metal roof shingles shall be 
applied to a solid or closely fitted deck, except where the 
roof covering is specifically designed to be applied to 
spaced sheathing. 

1507.5.2 Deck slope. Metal roof shingles shall not be 
installed on roof slopes below three units vertical in 12 
units horizontal (25-percent slope). 

1507.5.3 Underlayment. Underlayment shall comply 
with ASTM D 226, Type I or ASTM D 4869. 

1507.5.3.1 Underlayment and high wind. Underlay
inent applied in areas subject to high winds [Vasa greater 
than 110 mph (49 mis) as determined in accordance 
with Section 1609.3.l] shall be applied with corrosion
resistant fasteners in accordance with the manufac
turer's installation instructions. Fasteners are to be 
applied along the overlap not farther apar): than 36 
inches (914 mm) on center. 
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Underlayment installed where Vasa• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with ASTM D 226 Type II or ASTM 
D 4869 Type IV. The underlayment shall be attached 
in a grid pattern of 12 inches (305 mm) between side 
laps with a 6-inch spacing (152 mm) at the side laps. 
Underlayment shall be applied in accordance with the 
manufacturer's installation instructions except all laps 
shall be a minimum of 4 inches (102 mm). Underlay
ment shall be attached using metal or plastic cap nails 
with a head diameter of not less than 1 inch (25 mm) 
with a thickness of at least 32-gage [0.0134 inch (0.34 
mm)] sheet metal. The cap nail shank shall be a mini
mum of 12 gage [0.105 inch (2.67 mm)] with a length 
to penetrate through the roof sheathing or a minimum 
of 3

/ 4 inch (19.1 mm) into the roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.5.4 Ice barrier. In areas where there has been a his
tory of ice forming along the eaves causing a backup of 
water, an ice barrier that consists of at least two layers of 
underlayment cemented together or of a self-adhering 
polymer-modified bitumen sheet shall be used in lieu of 
normal underlayment and extend from the lowest edges of 
all roof surfaces to a point at least 24 inches (610 mm) 
inside the exterior wall line of the building. 

Exception: Detached accessory structures that contain 
no conditioned floor area. 

1507.5.5 Material standards. Metal roof shingle roof 
coverings shall comply with Table 1507.4.3(1). The mate
rials used for metal-roof shingle roof coverings shall be 
naturally corrosion resistant or provided with corrosion 
resistance in accordance with the standards and minimum 
thicknesses specified in the standards listed in Table 
1507.4.3(2). 

1507.5.6 Attachment. Metal roof shingles shall be 
secured to the roof in accordance with the approved manu
facturer's installation instructions. 

1507.5.7 Flashing. Roof valley flashing shall be of corro
sion-resistant metal of the same material as the roof cover
ing or shall comply with the standards in Table 
1507.4.3(1). The valley flashing shall extend at least 8 
inches (203 mm) from the centerline each way and shall 
have a splash diverter rib not less than 3/ 4 inch (19.1 mm) 
high at the flow line formed as part of the flashing. Sec
tions of flashing shall have an end lap of not less than 4 
inches (102 mm). In areas where the average daily temper
ature in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water, the metal valley flashing shall have a 36-
inch-wide (914 mm) underlayment directly under it con
sisting of either one layer of underlayment running the full 
length of the valley or a self-adhering polymer-modified 
bitumen sheet complying with ASTM D 1970, in addition 
to underlayment required for metal roof shingles. The 
metal valley flashing underlayment shall be solidly 
cemented to the roofing underlayment for roof slopes 
under seven units vertical in 12 units horizontal (58-per-
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cent slope) or self-adhering polymer-modified bitumen 
sheet shall be installed. 

1507.6 Mineral-surfaced roll roofing. The installation of 
mineral-surfaced roll roofing shall comply with this section. 

1507.6.1 Deck requirements. Mineral-surfaced roll roof
ing shall be fastened to solidly sheathed roofs. 

1507.6.2 Deck slope. Mineral-surfaced roll roofing shall 
not be applied on roof slopes below one unit vertical in 12 
units horizontal (8-percent slope). 

1507.6.3 Underlayment. Underlayment shall comply 
with ASTM D 226, Type I or ASTM D 4869. 

1507.6.3.1 Underlayment and high wind. Underlay
ment applied in areas subject to high winds [V asd greater 
than 110 mph (49 mis) as determined in accordance 
with Section 1609.3.l] shall be applied with corrosion
resistant fasteners in accordance with the manufac
turer's installation instructions. Fasteners are to be 
applied along the overlap not more than 36 inches (914 
mm) on center. 

Underlayment installed where V asd• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with ASTM D 226 Type II. The 
underlayment shall be attached in a grid pattern of 12 
inches (305 mm) between side laps with a 6-inch (152 
mm) spacing at the side laps. Underlayment shall be 
applied in accordance with the manufacturer's installa
tion instructions except all laps shall be a minimum of 4 
inches (102 mm). Underlayment shall be attached using 
metal or plastic cap nails with a head diameter of not 
less than 1 inch (25 mm) with a thickness of at least 32-
gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail 
shank shall be a minimum of 12 gage [0.105 inch (2.67 
mm)] with a length to penetrate through the roof 
sheathing or a minimum of3/4 inch (19.1 mm) into the 
roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.6.4 Ice barrier. In areas where there has been a his
tory of ice forming along the eaves causing a backup of 
water, an ice barrier that consists of at least two layers of 
underlayment cemented together or of a self-adhering 
polymer-modified bitumen sheet shall be used in lieu of 
normal underlayment and extend from the lowest edges of 
all roof surfaces to a point at least 24 inches (610 mm) 
inside the exterior wall line of the building. 

Exception: Detached accessory structures that contain 
no conditioned floor area. 

1507.6.5 Material standards. Mineral-surfaced roll roof
ing shall conform to ASTM D 3909 or ASTM D 6380. 

1507.7 Slate shingles. The installation of slate shingles shall 
comply with the provisions of this section. 

1507.7.1 Deck requirements. Slate shingles shall be fas
tened to solidly sheathed roofs. 

1507.7.2 Deck slope. Slate shingles shall only be used on 
slopes of four units vertical in 12 units horizontal ( 4: 12) or 
greater. 
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1507.7.3 Underlayment. Underlayment shall comply I 
with ASTM D 226, Type II or ASTM D 4869, Type III or 
N. 

1507.7.3.l Underlayment and high wind. Underlay
ment applied in areas subject to high winds [Vasa greater 
than 110 mph (49 mis) as determined in accordance 
with Section 1609.3.1] shall be applied with corrosion
resistant fasteners in accordance with the manufac
turer's installation instructions. Fasteners are to be 
applied along the overlap not more than 36 inches (914 
mm) on center. 

Underlayment installed where Vasa• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with ASTM D 226, Type II or 
ASTM D 4869, Type N. The underlayment shall be 
attached in a grid pattern of 12 inches (305 mm) 
between side laps with a 6-inch (152 mm) spacing at 
the side laps. Underlayment shall be applied in accor
dance with the manufacturer's installation instructions 
except all laps shall be a minimum of 4 inches (102 
mm). Underlayment shall be attached using metal or 
plastic cap nails with a head diameter of not less than 1 
inch (25 mm) with a thickness of at least 32-gage 
[0.0134 inch (0.34 mm)] sheet metal. The cap nail 
shank shall be a minimum of 12 gage [0.105 inch (2.67 
mm)] with a length to penetrate through the roof 
sheathing or a minimum of 3/ 4 inch (19.1 mm) into the 
roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.7.4 Ice barrier. In areas where the average daily 
temperature in January is 25°F (-4°C) or less or where 
there is a possibility of ice forming along the eaves caus
ing a backup of water, an ice barrier that consists of at 
least two layers of underlayment cemented together or of a 
self-adhering polymer-modified bitumen sheet shall 
extend from the lowest edges of all roof surfaces to a point 
at least 24 inches (610 mm) inside the exterior wall line of 
the building. 

Exception: Detached accessory structures that contain 
no conditioned floor area. 

1507. 7 .5 Material standards. Slate shingles shall comply 
with ASTM C 406. 

1507.7.6 Application. Minimum headlap for slate shin
gles shall be in accordance with Table 1507.7.6. Slate 
shingles shall be secured to the roof with two fasteners per 
slate. 

TABLE 1507.7.6 
SLATE SHINGLE HEADLAP 

SLOPE HEADLAP 
(inches) 

4:12 <slope< 8:12 4 

8:12 <slope< 20:12 3 

slope :?: 20: 12 2 

For SI: 1 inch= 25.4 mm. 
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1507.7.7 Flashing. Flashing and counterflashing shall be 
made with sheet metal. Valley flashing shall be a mini
mum of 15 inches (381 mm) wide. Valley and flashing 
metal shall be a minimum uncoated thickness of 0.0179-
inch (0.455 mm) zinc-coated G90. Chimneys, stucco or 
brick walls shall have a minimum of two plies of felt for a 
cap flashing consisting of a 4-inch-wide (102 mm) strip of 
felt set in plastic cement and extending 1 inch (25 mm) 
above the first felt and a top coating of plastic cement. The 
felt shall extend over the base flashing 2 inches (51 mm). 

1507.8 Wood shingles. The installation of wood shingles 
shall comply with the provisions of this section and Table 
1507.8. 

1507.8.1 Deck requirements. Wood shingles shall be 
installed on solid or spaced sheathing. Where spaced 
sheathing is used, sheathing boards shall be not less than 
1-inch by 4-inch (25mmby102 mm) nominal dimensions 
and shall be spaced on centers equal to the weather expo
sure to coincide with the placement of fasteners. 

1507.8.1.1 Solid sheathing required. Solid sheathing 
is required in areas where the average daily temperature 
in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water. 

1507.8.2 Deck slope. Wood shingles shall be installed on 
slopes of not less than three units vertical in 12 units hori
zontal (25-percent slope). 

1507.8.3 Underlayment. Underlayment shall comply 
with ASTM D 226, Type I or ASTM D 4869. 

1507.8.3.1 Underlayment and high wind. Underlay
ment applied in areas subject to high winds [V asd greater 
than 110 mph (49 mis) as determined in accordance 
with Section 1609.3.1] shall be applied with corrosion
resistant fasteners in accordance with the manufac
turer's installation instructions. Fasteners are to be 
applied along the overlap not more than 36 inches (914 
mm) on center. 

Underlayment installed where Vasa• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with ASTM D 226, Type Il or 
ASTM D 4869, Type IV. The underlayment shall be 
attached in a grid pattern of 12 inches (305 mm) 
between side laps with a 6-inch (152 mm) spacing at 
the side laps. Underlayment shall be applied in accor
dance with the manufacturer's installation instructions 
except all laps shall be a minimum of 4 inches (102 
mm). Underlayment shall be attached using metal or 
plastic cap nails with a head diameter of not less than 1 
inch (25 mm) with a thickness of at least 32-gage 
[0.0134 inch (0.34 mm)J sheet metal. The cap nail 
shank shall be a minimum of 12 gage [0.105 inch (2.67 
mm)] with a length to penetrate through the roof 
sheathing or a minimum of 3/ 4 inch (19.1 mm) into the 
roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 
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1507 .8.4 Ice barrier. In areas where there has been a his
tory of ice forming along the eaves causing a backup of 
water, an ice barrier that consists of at least two layers of 
underlayment cemented together or of a self-adhering 
polymer-modified bitumen sheet shall be used in lieu of 
normal underlayment and extend from the lowest edges of 
all roof surfaces to a point at least 24 inches (610 mm) 
inside the exterior wall line of the building. 

Exception: Detached accessory structures that contain 
no conditioned floor area. 

1507.8.5 Material standards. Wood shingles shall be of 
naturally durable wood and comply with the requirements 
of Table 1507.8.5. 

TABLE 1507.8.5 
WOOD SHINGLE MATERIAL REQUIREMENTS 

MATERIAL APPLICABLE GRADING 
MINIMUM GRADES RULES 

Wood shingles of naturally 
1, 2 or 3 CSSB 

durable wood 

CSSB =Cedar Shake and Shingle Bureau 

1507.8.6 Attachment. Fasteners for wood shingles shall be 
corrosion resistant with a minimum penetration of 3/ 4 inch 
(19.1 mm) into the sheathing. For sheathing less than 1

/ 2 
inch (12.7 mm) in thickness, the fasteners shall extend 
through the sheathing. Each shingle shall be attached with 
a minimum of two fasteners. 

1507 .8. 7 Application. Wood shingles shall be laid with a 
side lap not less than 11

/ 2 inches (38 mm) between joints in 
adjacent courses, and not be in direct alignment in alter
nate courses. Spacing between shingles shall be 1

/ 4 to 3
/ 8 

inch (6.4 to 9.5 mm). Weather exposure for wood shingles 
shall not exceed that set in Table 1507.8.7. 

TABLE 1507.8.7 
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE 

LENGTH 
EXPOSURE (inches) 

ROOFING MATERIAL 
(inches) GRADE 3:12 pitch 4:12 pitch 

to< 4:12 or steeper 

No.1 3.75 5 
16 No.2 3.5 4 

No.3 3 3.5 

Shingles of naturally No. l 4.25 5.5 
18 No.2 4 4.5 

durable wood 
No.3 3.5 4 

No. l 5.75 7.5 
24 No.2 5.5 6.5 

No.3 5 5.5 

For SI: I inch= 25.4 mm. 

1507.8.8 Flashing. At the juncture of the roof and vertical 
surfaces, flashing and counterflashing shall be provided in 
accordance with the manufacturer's installation instruc
tions, and where of metal, shall be not less than 0.019-inch 
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis
tant metal. The valley flashing shall extend at least 11 
inches (279 mm) from the centerline each way and have a 
splash diverter rib not less than 1 inch (25 mm) high at the 
flow line formed as part of the flashing. Sections of flash-

343 



ROOF ASSEMBLIES AND ROOFTOP STRUc rURES 

ing shall have an end lap of not less than 4 inches (102 
mm). For roof slopes of three units vertical in 12 units hor
izontal (25-percent slope) and over, the valley flashing 
shall have a 36-inch-wide (914 mm) underlayment of 
either one layer of Type I underlayment running the full 
length of the valley or a self-adhering polymer-modified 

bitumen sheet complying with ASTM D 1970, in addition 
to other required underlayment. In areas where the average 
daily temperature in January is 25°F (-4 °C) or less or 
where there is a possibility of ice forming along the eaves 
causing a backup of water, the metal valley flashing 
underlayment shall be solidly cemented to the roofing 

TABLE 1507;8 
WOOD SHINGLE AND SHAKE INSTALLATION 

ROOF ITEM WOOD SHINGLES WOOD SHAKES 

Wood shingles shall be installed on slopes of Wood shakes shall be installed on slopes of 
1. Roof slope not less than three units vertical in 12 units not less than four units vertical in 12 units hor-

horizontal (3:12). izontal ( 4: 12). 

2. Deck requirement 

Shakes shall be applied to roofs with solid or 

Shingles shall be applied to roofs with solid or 
spaced sheathing. Where spaced sheathing is 

spaced sheathing. Where spaced sheathing is 
used, sheathing boards shall be not less than 1" 

used, sheathing boards shall be not less than 1" 
x 4" nominal dimensions and shall be spaced 

Temperate climate 
x 4" nominal dimensions and shall be spaced 

on centers equal to the weather exposure to 

on centers equal to the weather exposure to 
coincide with the placement of fasteners. 

coincide with the placement of fasteners. 
When 1" x 4" spaced sheathing is installed at 
10 inches, boards must be installed between 
the sheathing boards. 

In areas where the average daily temperature 
in January is 25°F or less or where there is a 

Solid sheathing is required. Solid sheathing is required. 
possibility of ice forming along the eaves 
causing a backup of water. 

3. Interlayment No requirements. 
Interlayment shall comply with ASTM D 226, 
Type 1. 

4. Underlayment 

Temperate climate 
Underlayment shall comply with ASTM D Underlayment shall comply with ASTM D 
226, Type 1. 226, Type 1. 

An ice barrier that consists of at least two lay- An ice barrier that consists of at least two lay-

In areas where there is a possibility of ice 
ers of underlayment cemented together or of a ers of underlayment cemented together or of a 

forming along the eaves causing a backup of 
self-adhering polymer-modified bitumen sheet self-adhering polymer-modified bitumen sheet 
shall extend from the eave's edge to a point at shall extend from the lowest edges of all roof 

water. 
least 24 inches inside the exterior wall line of surfaces to a point at least 24 inches inside the 
the building. exterior wall line of the building. 

5. Application 

Fasteners for wood shingles shall be hot- Fasteners for wood shakes shall be hot-dipped 
dipped galvanized or Type 304 (Type 316 for galvanized or Type 304 (Type 316 for coastal 

Attachment 
coastal areas) stainless steel with a minimum areas) with a minimum penetration of 0.75 
penetration ofO. 7 5 inch into the sheathing. For inch into the sheathing. For sheathing less than 
sheathing less than 0.5 inch thick, the fasteners 0.5 inch thick, the fasteners shall extend 
shall extend through the sheathing. through the sheathing. 

No. of fasteners Two per shingle. Two per shake. 

Exposure 
Weather exposures shall not exceed those set Weather exposures shall not exceed those set 
forth in Table 1507.8.7. forth in Table 1507.9.8. 

Shingles shall be laid with a side lap of not Shakes shall be laid with a side lap of not less 
less than 1.5 inches between joints in courses, than 1.5 inches between joints in adjacent 
and no two joints in any three adjacent courses courses. Spacing between shakes shall not be 

Method shall be in direct alignment. Spacing between less than 0.375 inch or more than 0.625 inch 
shingles shall be 0.25 to 0.375 inch. for shakes and taper sawn shakes of naturally 

durable wood and shall be 0.25 to 0.375 inch 
for preservative-treated taper sawn shakes. 

Flashing In accordance with Section 1507.8.8. In accordance with Section 1507.9.9. 

For SI: 1inch=25.4 =· °C = [(0F) - 32]/l.8. 
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underlayment for slopes under seven units vertical in 12 
units horizontal (58-percent slope) or self-adhering poly
mer-modified bitumen sheet shall be installed. 

1507.9 Wood shakes. The installation of wood shakes shall 
comply with the provisions of this section and Table 1507.8. 

1507.9.1 Deck requirements. Wood shakes shall only be 
used on solid or spaced sheathing. Where spaced sheath
ing is used, sheathing boards shall be not less than 1-inch 
by 4-inch (25 mm by 102 mm) nominal dimensions and 
shall be spaced on centers equal to the weather exposure to 
coincide with the placement of fasteners. Where 1-inch by 
4-inch (25 mm by 102 mm) spaced sheathing is installed 
at 10 inches (254 mm) on center, additional 1-inch by 4-
inch (25 mm by 102 mm) boards shall be installed 
between the sheathing boards. 

1507.9.1.1 Solid sheathing required. Solid sheathing 
is required in areas where the average daily temperature 
in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water. 

1507.9.2 Deck slope. Wood shakes shall only be used on 
slopes of not less than four units vertical in 12 units hori
zontal (33-percent slope). 

1507.9.3 Underlayment. Underlayment shall comply 
with ASTM D 226, Type! or ASTM D 4869. 

1507.9.3.1 Underlayment and high wind. Underlay
ment applied in areas subject to high winds [Vasa greater 
than 110 mph (49 mis) as determined in accordance 
with Section 1609.3.1] shall be applied with corrosion
resistant fasteners in accordance with the manufac
turer's installation instructions. Fasteners are to be 
applied along the overlap not more than 36 inches (914 
mm) on center. 

Underlayment installed where Vasa• in accordance 
with Section 1609.3.1, equals or exceeds 120 mph (54 
mis) shall comply with ASTM D 226, Type II or 
ASTM D 4869 Type N. The underlayment shall be 
attached in a grid pattern of 12 inches (305 mm) 
between side laps with a 6-inch (152 mm) spacing at 
the side laps. Underlayment shall be applied in accor
dance with the manufacturer's installation instructions 
except all laps shall be a minimum of 4 inches (102 
mm). Underlayment shall be attached using metal or 
plastic cap nails with a head diameter of not less than 1 
inch (25 mm) with a thickness of at least 32-gage 
[0.0134 inch (0.34 mm)] sheet metal. The cap nail 
shank shall be a minimum of 12 gage [0.105 inch (2.67 
mm)] with a length to penetrate through the roof 
sheathing or a minimum of 3/ 4 inch (19.1 mm) into the 
roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.9.4 Ice barrier. In areas where there has been a his
tory of ice forming along the eaves causing a backup of 
water, an ice barrier that consists of at least two layers of 
underlayment cemented together or of a self-adhering 
polymer-modified bitumen sheet shall be used in lieu of 
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normal underlayment and extend from the lowest edges of 
all roof surfaces to a point at least 24 inches (610 mm) 
inside the exterior wall line of the building. 

Exception: Detached accessory structures that contain 
no conditioned floor area. 

1507.9.5 Interlayment. Interlayment shall comply with 
ASTM D 226, Type I. 

1507.9.6 Material standards. Wood shakes shall comply 
with the requirements of Table 1507.9.6. 

TABLE 1507.9.6 
WOOD SHAKE MATERIAL REQUIREMENTS 

MINIMUM APPLICABLE 
MATERIAL GRADES GRADING 

RULES 

Wood shakes of naturally durable wood 1 CSSB 

Taper sawn shakes of naturally durable 
1 or2 CSSB 

wood 

Preservative-treated shakes and shingles of 
1 CSSB 

naturally durable wood 

Fire-retardant-treated shakes and shingles 
1 CSSB 

of naturally durable wood 

Preservative-treated taper sawn shakes of 
Southern pine treated in accordance with 

1 or2 TFS 
A WP A Ul (Commodity Specification A, 
Use Category 3B and Section 5.6) 

CSSB = Cedar Shake and Shingle Bureau. 
TFS =Forest Products Laboratory of the Texas Forest Services. 

1507.9.7 Attachment. Fasteners for wood shakes shall be 
corrosion resistant with a minimum penetration of 3/ 4 inch 
(19.1 mm) into the sheathing. For sheathing less than 1

/ 2 
inch (12.7 mm) in thickness, the fasteners shall extend 
through the sheathing. Each shake shall be attached with a 
minimum of two fasteners. 

1507.9.8 Application. Wood shakes shall be laid with a 
side lap not less than 11

/ 2 inches (38 mm) between joints in 
adjacent courses. Spacing between shakes in the same 
course shall be 3

/ 8 to\ inch (9.5 to 15.9 mm) for shakes 
and taper sawn shakes of naturally durable wood and shall 
be 1

/ 4 to 3
/ 8 inch (6.4 to 9.5 mm) for preservative taper 

sawn shakes. Weather exposure for wood shakes shall not 
exceed those set in Table 1507.9.8. 

1507.9.9 Flashing. At the juncture of the roof and vertical 
surfaces, flashing and counterflashing shall be provided in 
accordance with the manufacturer's installation instruc
tions, and where of metal, shall be not less than 0.019-inch 
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis
tant metal. The valley flashing shall extend at least 11 
inches (279 mm) from the centerline each way and have a 
splash diverter rib not less than 1 inch (25 mm) high at the 
flow line formed as part of the flashing. Sections of flash
ing shall have an end lap of not less than 4 inches (102 
mm). For roof slopes of three units vertical in 12 units hor
izontal (25-percent slope) and over, the valley flashing 
shall have a 36-inch-wide (914 mm) underlayment of 
either one layer of Type I underlayment running the full 
length of the valley or a self-adhering polymer-modified 
bitumen sheet complying with ASTM D 1970, in addition 
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TABLE 1507.9.8 
WOOD SHAKE WEATHER EXPOSURE AND ROOF SLOPE 

ROOFING MATERIAL 
LENGTH 

GRADE EXPOSURE (inches) 
(inches) 4:12 PITCH OR STEEPER 

Shakes of naturally durable wood 18 No.1 7.5 
24 No.1 10· 

18 No. l 7.5 
24 No.1 10 

Preservative-treated taper sawn shakes of Southern yellow pine 
18 No.2 5.5 
24 No.2 7.5 

18 No.1 7.5 
24 No.1 10 

Taper sawn shakes of naturally durable wood 
18 No.2 5.5 
24 No.2 7.5 

For SI: 1 inch = 25 .4 mm. 
a. For 24-inch by 0.375-inch handsplit shakes, the maximum exposure is 7.5 inches. 

to other required underlayment. In areas where the average 
daily temperature in January is 25°F (-4°C) or less or , 
where there is a possibility of ice forming along the eaves 
causing a backup of water, the metal valley flashing 
underlayment . shall be solidly cemented to the roofing 
underlayment for slopes under seven units vertical in 12 
units horizontal (58-percent slope) or self-adhering poly
mer-modified bitumen sheet shall be installed. 

1507.10 Built-up roofs. The installation of built-up roofs 
shall comply with the provisions of this section. 

1507.10.1 Slope. Built-up roofs shall have a design slope 
of not less than one-fourth unit vertical in 12 units hori
zontal (2-percent slope) for drainage, except for coal-tar 
built-up roofs that shall have a design slope of not less 
than one-eighth unit vertical in 12 units horizontal (1-per
cent slope). 

1507.10.2 Material standards. Built-up roof covering 
materials shall comply with the standards in Table 
1507.10.2 or UL 55A. 

1507.11 Modified bitumen roofing. The installation of mod
ified bitumen roofing shall comply with the provisions of this 
section. 

1507.11.1 Slope. Modified bitumen membrane roofs shall 
have a design slope of not less than one-fourth unit verti
cal in 12 units horizontal (2-percent slope) for drainage. 

1507.11.2 Material standards. Modified bitumen roof 
coverings shall comply with CGSB 37-GP-56M, ASTM D 
6162, ASTM D 6163, ASTM D 6164, ASTM D 6222, 
ASTM D 6223, ASTM D 6298 or ASTM D 6509. 

1507.12 Thermoset single-ply roofing. The installation of 
thermoset single-ply roofing shall comply with the provisions 
of this section. 

1507.12.1 Slope. Thermoset single-ply membrane roofs 
shall have a design slope of not less than one-fourth unit 
vertical in 12 units horizontal (2-percent slope) for drain
age. 

1507.12.2 Material standards. Thermoset single-ply roof 
coverings shall comply with ASTM D 4637, ASTM D 
5019 or CGSB 37-GP-52M. 
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1507.12.3 Ballasted thermoset !Ow-slope roofs. Bal-1 
lasted thermoset low-slope roofs (roof slope < 2: 12) shall 
be installed in accordance with this section and Section 
1504.4. Stone used as ballast shall comply with ASTM D 
448 or ASTM D 7655. 

1507.13 Thermoplastic single-ply roofing. The installation 
of thermoplastic single-ply roofing shall comply with the pro
visions of this section. 

TABLE 1507.10.2 
BUILT-UP ROOFING MATERIAL STANDARDS 

MATERIAL STANDARD STANDARD 

Acrylic coatings used in roofing ASTMD6083 

Aggregate surfacing ASTMD 1863 

Asphalt adhesive used in roofing ASTMD3747 

Asphalt cements used in roofing 
ASTM D 3019; D 2822; 
D4586 

Asphalt-coated glass fiber base sheet ASTMD4601 

Asphalt coatings used in roofing 
ASTM D 1227; D 2823; 
D 2824; D 4479 

Asphalt glass felt ASTMD2178 

Asphalt primer used in roofing ASTMD41 

Asphalt-saturated .and asphalt-coated 
ASTMD2626 

organic felt base sheet 

Asphalt-saturated organic felt (perfo-
ASTMD226 

rated) 

Asphalt used in roofing ASTMD312 

Coal-tar cements used in roofing ASTM D 4022; D 5643 

Coal-tar saturated organic felt ASTMD227 

Coal-tar pitch used in roofing ASTM D 450; Type I or II 

Coal-tar primer used in roofing, 
ASTMD43 

dampproofing and waterproofing 

Glass mat, coal tar ASTMD4990 

Glass mat, venting type ASTMD4897 

Mineral-surfaced inorganic cap sheet ASTMD3909 

Thermoplastic fabrics used in roofing ASTM D 5665, D 5726 
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1507.13.l Slope. Thermoplastic single-ply membrane 
roofs shall have a design slope of not less than one-fourth 
unit vertical in 12 units horizontal (2-percent slope). 

1507.13.2 Material standards. Thermoplastic single-ply 
roof coverings shall comply with ASTM D 4434, ASTM 
D 6754, ASTM D 6878 or CGSB CAN/CGSB 37-54. 

1507.13.3 Ballasted thermoplastic low-slope roofs. Bal
lasted thermoplastic low-slope roofs (roof slope < 2: 12) 
shall be installed in accordance with this section and Sec
tion 1504.4. Stone used as ballast shall comply with 
ASTM D 448 or ASTM D 7655. 

1507.14 Sprayed polyurethane foam roofing. The installa
tion of sprayed polyurethane foam roofing shall comply with 
the provisions of this section. 

1507.14.1 Slope. Sprayed polyurethane foam roofs shall 
have a design slope of not less than one-fourth unit verti
cal in 12 units horizontal (2-percent slope) for drainage. 

1507.14.2 Material standards. Spray-applied polyure
thane foam insulation shall comply with Type III or IV as 
definedinASTM C 1029. 

1507.14.3 Application. Foamed-in-place roof insulation 
shall be installed in accordance with the manufacturer's 
instructions. A liquid-applied protective coating that com
plies with Table 1507.14.3 shall be applied no less than 2 
hours nor more than 72 hours following the application of 
the foam. 

TABLE 1507.14.3 
PROTECTIVE COATING MATERIAL STANDARDS 

MATERIAL STANDARD 

Acrylic coating ASTMD6083 
Silicone coating ASTMD6694 
Moisture-cured polyurethane coating ASTMD6947 

1507.14.4 Foam plastics. Foam plastic materials and 
installation shall comply with Chapter 26. 

1507.15 Liquid-applied roofing. The installation of liquid
applied roofing shall comply with the provisions of this sec~ 
ti on. 

1507.15.1 Slope. Liquid-applied roofing shall have a 
design slope of not less than one-fourth unit vertical in 12 
units horizontal (2-percent slope). 

1507.15.2 Material standards. Liquid-applied roofing 
shall comply with ASTM C 836, ASTM C 957, ASTM D 
1227 or ASTM D 3468, ASTM D 6083, ASTM D 6694 or 
ASTMD6947. 

1507.16 Vegetative roofs, roof gardens and landscaped 
roofs. Vegetative roofs, roof gardens and landscaped roofs 
shall comply with the requirements of this chapter, Sections 
1607.12.3 and 1607.12.3.1 and the International Fire Code. 

[BF] 1507.16.1 Structural fire resistance. The structural 
frame and roof construction supporting· the load imposed 
upon the roof by the vegetative roof, roof gardens or land
scaped roofs shall comply with the requirements of Table 
601. 
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1507.17 Photovoltaic shingles. The installation of photovol
taic shingles shall comply with the provisions of this section. 

1507.17.1 Deck requirements. Photovoltaic shingles 
shall be applied to a solid or closely fitted deck, except 
where the shingles are specifically designed to be applied 
over spaced sheathing. 

1507.17.2 Deck slope. Photovoltaic shingles shall not be 
installed on roof slopes less than three units vertical in 12 
units horizontal (25-percent slope). 

1507.17.3 Underlayment. Unless otherwise noted, 
required underlayment shall conform to ASTM D 226, 
ASTM D 4869 or ASTM D 6757. 

1507.17.4 Underlayment application. Underlayment 
shall be applied shingle fashion, parallel to and starting 
from the eave, lapped 2 inches (51 mm) and fastened suf
ficiently to hold in place. 

1507.17.4.1 High wind attachment. Underlayment 
applied in areas subject to high winds [V asd greater than 
110 mph (49 mis) as determined in accordance with 
Section 1609.3.1] shall be applied with corrosion-resis
tant fasteners in accordance with the manufacturer's 
instructions. Fasteners shall be applied along the over
lap at not more than 36 inches (914 mm) on center. 
Underlayment installed where Vasa is not less than 120 
mph (54 mis) shall comply with ASTM}) 226, Type II, 
ASTM D 4869, Type IV or ASTM D 6757. The under
layment shall be attached in a grid pattern of 12 inches 
(305 mm) between side laps with a 6-inch (152 mm) 
spacing at the side laps. Underlayment shall be applied 
in accordance with Section 1507.2.8 except all laps 
shall be a minimum of 4 inches (102 mm). Underlay
ment shall be attached using metal or plastic cap nails 
with a head diameter of not less than 1 inch (25 mm) 
with a thickness of not less than 32-gage [0.0134 inch 
(0.34 mm)] sheet metal. The cap nail shank shall be a 
minimum of 12 gage [0.105 inch (2.67 mm)] with a 
length to penetrate through the roof sheathing or a min
imum of3/4 inch (19.1 mm) into the roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

1507.17.4.2 Ice barrier. In areas where there has been 
a history of ice forming along the eaves causing a 
backup of water, an ice barrier that consists of at least 
two layers of underlayment cemented together or of a 
self-adhering polymer modified bitumen sheet shall be 
used instead of normal underlayment and extend from 
the lowest edges of all roof surfaces to a point not less 
than 24 inches (610 mm) inside the exterior wall line of 
the building. 

Exception: Detached accessory structures that con
tain no conditioned floor area. 

1507.17.5 Fasteners. Fasteners for photovoltaic shingles 
shall be galvanized, stainless steel, aluminum or copper 
roofing nails, minimum 12-gage [0.105 inch (2.67 mm)] 
shank with a minimum 3

/ 8-inch-diameter (9.5 mm) head, 
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of a length to penetrate through the roofmg materials and a 
minimum of 3/ 4 inch (19.1 mm) into the roof sheathing. 
Where the roof sheathing is less than 3

/ 4 inch (19.1 mm) 
thick, the nails shall penetrate through the sheathing. Fas
teners shall comply with ASTM F 1667. 

1507.17.6 Material standards. Photovoltaic shingles 
shall be listed and labeled in accordance with UL 1703. 

1507.17.7 Attachment. Photovoltaic shingles shall be 
attached in accordance with the manufacturer's installa
tion instructions. 

1507.17.8 Wind resistance. Photovoltaic shingles shall 
be tested in accordance with procedures and acceptance 
criteria in ASTM D 3161. Photovoltaic shingles shall 
comply with the classification requirements of Table 
1504.1.1 for the appropriate maximum nominal design 
wind speed. Photovoltaic shingle packaging shall bear a 
label to indicate compliance with the procedures in ASTM 
D 3161 and the required classification from Table 
1504.1.1. 

SECTION 1508 
ROOF INSULATION 

[BF] 1508.1 General. The use of above-deck thermal insula
tion shall be permitted provided such insulation is covered 
with an approved roof covering and passes the tests of NFP A 
276 or UL 1256 when tested as an assembly. 

Exceptions: 

1. Foam plastic roof insulation shall conform to the 
material and installation requirements of Chapter 26. 

2. Where a concrete roof deck is used and the above
deck thermal insulation is covered with an approved 
roof covering. 

[BF] 1508.1.1 Cellulosic fiberboard. Cellulosic fiber
board roof insulation shall conform to the material and 
installation requirements of Chapter 23. 

[BF] 1508.2 Material standards. Above-deck thermal insu
lation board shall comply with the standards in Table 1508.2. 

[BF] TABLE 1508.2 
MATERIAL STANDARDS FOR ROOF INSULATION 

Cellular glass board ASTMC552 

Composite boards 
ASTM C 1289, Type III, IV, 
VorVl 

Expanded polystyrene ASTMC578 

Extruded polystyrene ASTMC578 

Fiber-reinforced gypsum board ASTMC 1278 

Glass-faced gypsum board ASTMC 1177 

Mineral fiber insulation board ASTMC726 

Perlite board ASTMC728 

Polyisocyanurate board ASTM C 1289, Type Ior II 

Wood fiberboard ASTMC208 
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SECTION 1509 
RADIANT BARRIERS INSTALLED ABOVE DECK 

[BF] 1509.1 General. A radiant barrier installed above a 
deck shall comply with Sections 1509.2 through 1509.4. 

[BF] 1509.2 Fire testing. Radiant barriers shall be permitted 
for use above decks where the radiant barrier is covered with 
an approved roof covering and the system consisting of the 
radiant barrier and the roof covering complies with the 
requirements of either FM 4550 or UL 1256. 

[BF] 1509.3 Installation. The low emittance surface of the 
radiant barrier shall face the continuous airspace between 
the radiant barrier and the roof covering. 

[BF] 1509.4 Material standards. A radiant barrier installed 
above a deck shall comply with ASTM C 1313/1313M. 

SECTION 1510 
ROOFTOP STRUCTURES 

[BG] 1510.1 General. The provisions of this section shall 
govern the construction of rooftop structures. 

[BG] 1510.2 Penthouses. Penthouses in compliance with I 
Sections 1510.2.1 through 1510.2.5 shall be considered as a 
portion of the story directly below the roof deck on which 
such penthouses are located. All other penthouses shall be 
considered as an additional story of the building. 

[BG] 1510.2.1 Height above roof deck. Penthouses con
structed on buildings of other than Type I construction 
shall not exceed 18 feet (5486 mm) in height above the 
roof deck as measured to the average height of the roof of 
the penthouse. 

Exceptions: 

1. Where used to enclose tanks or elevators that 
travel to the roof level, penthouses shall be per
mitted to have a maximum height of 28 feet 
(8534 mm) above the roof deck. 

2. Penthouses located on the roof of buildings of 
Type I construction shall not be limited in height. 

[BG] 1510.2.2 Area limitation. The aggregate area of 
penthouses and other enclosed rooftop structures shall not 
exceed one-third the area of the supporting roof deck. 
Such penthouses and other enclosed rooftop structures 
shall not be required to be included in determining the 
building area or number of stories as regulated by Section 
503.1. The area of such penthouses shall not be included 
in determining the fire area specified in Section 901. 7. 

[BG] 1510.2.3 Use limitations. Penthouses shall not be 
used for purposes other than the shelter of mechanical or 
electrical equipment, tanks, or vertical shaft openings in 
the roof assembly. 

[BG] 1510.2.4 Weather protection. Provisions such as 
louvers, louver blades or flashing shall be made to protect 
the mechanical and electrical equipment and the building 
interior from the elements. 
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[BG] 1510.2.5 Type of construction. Penthouses shall be 
constructed with walls, floors and roofs as required for the 
type of construction of the building on which such pent
houses are built. 

Exceptions: 

1. On buildings of Type I construction, the exterior 
walls and roofs of penthouses with afire separa
tion distance greater than 5 feet (1524 mm) and 
less than 20 feet (6096 mm) shall be permitted to 
have not less than a 1-hour fire-resistance rating. 
The exterior walls and roofs of penthouses with a 
fire separation distance of 20 feet (6096 mm) or 
greater shall not be required to have a fire-resis
tance rating. 

2. On buildings of Type I construction two stories 
or less in height above grade plane or of Type Il 
construction, the exterior walls and roofs of pent
houses with a fire separation distance greater 
than 5 feet (1524 mm) and less than 20 feet (6096 
mm) shall be permitted to have not less than a 1-
hour fire-resistance rating or a lesser fire-resis
tance rating as required by Table 602 and be con
structed of fire-retardant-treated wood. The 
exterior walls and roofs of penthouses with a fire 
separation distance of 20 feet ( 6096 mm) or 
greater shall be permitted to be constructed of 
fire-retardant-treated wood and shall not be 
required to have a fire-resistance rating. Interior 
framing and walls shall be permitted to be con
structed of fire-retardant-treated wood. 

3. On buildings of Type Ill, IV or V construction, 
the exterior walls of penthouses with a fire sepa
ration distance greater than 5 feet (1524 mm) and 
less than 20 feet (6096 mm) shall be permitted to 
have not less than a 1-hour fire-resistance rating 
or a lesser fire-resistance rating as required by 
Table 602. On buildings of Type Ill, IV or VA 
construction, the exterior walls of penthouses 
with a fire separation distance of 20 feet ( 6096 
mm) or greater shall be permitted to be of Type 
IV or noncombustible construction or fire-retar
dant-treated wood and shall not be required to 
have a fire-resistance rating. 

[BG] 1510.3 Tanks. Tanks having a capacity of more than 
500 gallons (1893 L) located on the roof deck of a building 
shall be supported on masonry, reinforced concrete, steel or 
Type IV construction provided that, where such supports are 
located in the building above the lowest story, the support 
shall be fire-resistance rated as required for Type IA con
struction. 

[BG] 1510.3.l Valve and drain. In the bottom or on the 
side near the bottom of the tank, a pipe or outlet, fitted 
with a suitable quick-opening valve for discharging the 
contents into a drain in an emergency shall be provided. 

[BG] 1510.3.2 Location. Tanks shall not be placed over 
or near a stairway or an elevator shaft, unless there is a 
solid roof or floor underneath the tank. 
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[BG] 1510.3.3 Tank cover. Unenclosed roof tanks shall 
have covers sloping toward the perimeter of the tanks. 

[BG] 1510.4 Cooling towers. Cooling towers located on the 
roof deck of a building and greater than 250 square feet (23.2 
m2

) in base area or greater than 15 feet (4572 mm) in height 
above the roof deck, as measured to the highest point on the 
cooling tower, where the roof is greater than 50 feet (15 240 
mm) in height above grade plane shall be constructed of non
combustible materials. The base area of cooling towers shall 
not exceed one-third the area of the supporting roof deck. 

Exception: Drip boards and the enclosing construction 
shall be permitted to be of wood not less than 1 inch (25 
mm) nominal thickness, provided the wood is covered on 
the exterior of the tower with noncombustible material. 

[BG] 1510.5 Towers, spires, domes and cupolas. Towers, 
spires, domes and cupolas shall be of a type of construction 
having fire-resistance ratings not less than required for the 
building on top of which such tower, spire, dome or cupola is 
built. Towers, spires, domes and cupolas greater than 85 feet 
(25 908 mm) in height above grade plane as measured to the 
highest point on such structures, and either greater than 200 
square feet (18.6 m.2) in horizontal area or used for any pur
pose other than a belfry or an architectural embellishment, 
shall be constructed of and supported on Type I or Il con
struction. 

[BG] 1510.5.1 Noncombustible construction required. 
Towers, spires, domes and cupolas greater than 60 feet (18 
288 mm) in height above the highest point at which such 
structure contacts the roof as measured to the highest point 
on such structure, or that exceeds 200 square feet (18.6 
m2

) in area at any horizontal section, or which is intended 
to be used for any purpose other than a belfry or architec
tural embellishment, or is located on the top of a building 
greater than 50 feet (1524 mm) in building height shall be 
constructed of and supported by noncombustible materials 
and shall be separated from the building below by con
struction having a fire-resistance rating of not less than 1.5 
hours with openings protected in accordance with Section 
712. Such structures located on the top of a building 
greater than 50 feet (15 240 mm) in building height shall 
be supported by noncombustible construction. 

[BG] 1510.5.2 Towers and spires. Enclosed towers and 
spires shall have exterior walls constructed as required for 
the building on top of which such towers and spires are 
built. The roof covering of spires shall be not less than the 
same class of roof covering required for the building on 
top of which the spire is located. 

[BG] 1510.6 Mechanical equipment screens. Mechanical 
equipment screens shall be constructed of the materials speci
fied for the exterior walls in accordance with the type of con
struction of the building. Where the fire separation distance is 
greater than 5 feet (1524 mm), mechanical equipment screens 
shall not be required to comply with the fire-resistance rating 
requirements. 

[BG] 1510.6.l Height limitations. Mechanical equipment 
screens shall not exceed 18 feet (5486 mm) in height 
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above the roof deck, as measured to the highest point on 
the mechanical equipment screen. 

Exception: Where located on buildings of Type IA 
construction, the height of mechanical equipment 
screens shall not be limited. 

[BG] 1510.6.2 Type I, II, ID and IV construction. 
Regardless of the requirements in Section 1510.6, 
mechanical equipment screens that are located on the roof 
decks of buildings of Type I, II, III or N construction 
shall be permitted to be constructed of combustible materi
als in accordance with any one of the following limita
tions: 

1. The fire separation distance shall be not less than 20 
feet (6096 mm) and the height of the mechanical 
equipment screen above the roof deck shall not 
exceed 4 feet (1219 mm) as measured to the highest 
point on the mechanical equipment screen. 

2. The fire separation distance shall be not less than 20 
feet (6096 mm) and the mechanical equipment 
screen shall be constructed of fire-retardant-treated 
wood complying with Section 2303.2 for exterior 
installation. 

3. Where exterior wall covering panels are used, the 
panels shall have a flame spread index of 25 or less 
when tested in the minimum and maximum thick
nesses intended for use, with each face tested inde
pendently in accordance with ASTM E 84 or UL 
723. The panels shall be tested in the minimum and 
maximum thicknesses intended for use in accor
dance with, and shall comply with the acceptance 
criteria of, NFP A 285 and shall be installed as 
tested. Where the panels are tested as part of an exte
rior wall assembly in accordance with NFP A 285, 
the panels shall be installed on the face of the 
mechanical equipment screen supporting structure 
in the same manner as they were installed on the 
tested exterior wall assembly. 

[BS] 1510.6.3 Type V construction. The height of 
mechanical equipment screens located on the roof decks of 
buildings of Type V construction, as measured from grade 
plane to the highest point on the mechanical equipment 
screen, shall be permitted to exceed the maximum build
ing height allowed for the building by other provisions of 
this code where complying with any one of the following 
limitations, provided the fire separation distance is greater 
than 5 feet (1524 mm): 
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1. Where the fire separation distance is not less than 20 
feet (6096 mm), the height above grade plane of the 
mechanical equipment screen shall not exceed 4 feet 
(1219 mm) more than the maximum building height 
allowed; 

2. The mechanical equipment screen shall be con
structed of noncombustible materials; 

3. The mechanical equipment screen shall be con
structed of fire-retardant-treated wood complying 
with Section 2303.2 for exterior installation; or 

4. Where the fire separation distance is not less than 20 
feet (6096 mm), the mechanical equipment screen 
shall be constructed of materials having a flame 
spread index of 25 or less when tested in the mini
mum and maximum thicknesses intended for use 
with each face tested independently in accordance 
with ASTM E 84 or UL 723. 

[BS] 1510. 7 Photovoltaic panels and modules. Rooftop
mounted photovoltaic panels and modules shall be designed 
in accordance with this section. 

[BS] 1510.7.1 Wind resistance. Rooftop-mounted photo
voltaic panels and modules shall be designed for compo
nent and cladding wind loads in accordance with Chapter 
16 using an effective wind area based on the dimensions 
of a single unit frame. 

[BS] 1510.7.2 Fire classification. Rooftop-mounted pho
tovoltaic panels and modules shall have the fire classifica
tion in accordance with Section 1505.9. 

[BS] 1510.7.3 Installation. Rooftop-mounted photovol
taic panels and modules shall be installed in accordance 
with the manufacturer's instructions. 

[BS] 1510.7.4 Photovoltaic panels and modules. Roof
top-mounted photovoltaic panels and modules shall be 
listed and labeled in accordance with UL 1703 and shall 
be installed in accordance with the manufacturer's instruc
tions. 

[BS] 1510.8 Other rooftop structures. Rooftop structures I 
not regulated by Sections 1510.2 through 1510.7 shall com
ply with Sections 1510.8.1through1510.8.5, as applicable. 

[BS] 1510.8.l Aerial supports. Aerial supports shall be 
constructed of noncombustible materials. 

Exception: Aerial supports not greater than 12 feet 
(3658 mm) in height as measured from the roof deck to 
the highest point on the aerial supports shall be permit
ted to be constructed of combustible materials. 

[BS] 1510.8.2 Bulkheads. Bulkheads used for the shelter 
of mechanical or electrical equipment or vertical shaft 
openings in the roof assembly shall comply with Section 
1510.2 as penthouses. Bulkheads used for any other pur
pose shall be considered as an additional story of the 
building. 

[BS] 1510.8.3 Dormers. Dormers shall be of the same 
type of construction as required for the roof in which such 
dormers are located or the exterior walls of the building. 

[BS] 1510.8.4 Fences. Fences and similar structures shall I 
comply with Section 1510.6 as mechanical equipment 
screens. 

1510.8.5 Flagpoles. Flagpoles and similar structures shall 
not be required to be constructed of noncombustible mate
rials and shall not be limited in height or number. 

[BS] 1510.9 Structural fire resistance. The structural frame 
and roof construction supporting imposed loads upon the roof 
by any rooftop structure shall comply with the requirements 
of Table 601. The fire-resistance reduction permitted by 
Table 601, Note a, shall not apply to roofs containing rooftop 
structures. 
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SECTION 1511 
REROOFING 

1511.1 General. Materials and methods of application used 
for recovering or replacing an existing roof covering shall 
comply with the requirements of Chapter 15. 

Exceptions: 

1. Roof replacement or roof recover of existing low
slope roof coverings shall not be required to meet 
the minimum design slope requirement of one-quar
ter unit vertical in 12 units horizontal (2-percent 
slope) in Section 1507 for roofs that provide positive 
roof drainage. 

2. Recovering or replacing an existing roof covering 
shall not be required to meet the requirement for 
secondary (emergency overflow) drains or scuppers 
in Section 1503.4 for roofs that provide for positive 
roof drainage. For the purposes of this exception, 
existing secondary drainage or scupper systems 
required in accordance with this code shall not be 
removed unless they are replaced by secondary 
drains or scuppers designed and installed in accor
dance with Section 1503.4. 

1511.2 Structural and construction loads. Structural roof 
components shall be capable of supporting the roof-covering 
system and the material and equipment loads that will be 
encountered during installation of the system. 

1511.3 Roof replacement. Roof replacement shall include 
the removal of all existing layers of roof coverings down to 
the roof deck. 

Exception: Where the existing roof assembly includes an 
ice barrier membrane that is adhered to the roof deck, the 
existing ice barrier membrane shall be permitted to remain 
in place and covered with an additional layer of ice barrier 
membrane in accordance with Section 1507. 

1511.3.l Roof recover. The installation of a new roof 
covering over an existing roof covering shall be permitted 
where any of the following conditions occur: 

1. Where the new roof covering is installed in accor
dance with the roof covering manufacturer's 
approved instructions. 

2. Complete and separate roofing systems, such as 
standing-seam metal roof panel systems, that are 
designed to transmit the roof loads directly to the 
building's structural system and that do not rely on · 
existing roofs and roof coverings for support, shall 
not require the removal of existing roof coverings. 

3. Metal panel, metal shingle and concrete and clay tile 
roof coverings shall be permitted to be installed over 
existing wood shake roofs when applied in accor
dance with Section 1511.4. 

4. The application of a new protective coating over an 
existing spray polyurethane foam roofing system 
shall be permitted without tear off of existing roof 
coverings. 
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1511.3.1.1 Exceptions. A roof recover shall not be per
mitted where any of the following conditions occur: 

1. Where the existing roof or roof covering is water 
soaked or has deteriorated to the point that the 
existing roof or roof covering is not adequate as a 
base for additional roofing. 

2. Where the existing roof covering is slate, clay, 
cement or asbestos-cement tile. 

3. Where the existing roof has two or more applica-
tions of any type of roof covering. 

1511.4 Roof recovering. Where the application of a new roof 
covering over wood shingle or shake roofs creates a combus
tible concealed space, the entire existing surface shall be cov
ered with gypsum board, mineral fiber, glass fiber or other 
approved materials securely fastened in place. 

1511.5 Reinstallation of materials. Existing slate, clay or 
cement tile shall be permitted for reinstallation, except that 
damaged, cracked or broken slate or tile shall not be rein
stalled. Existing vent flashing, metal edgings, drain outlets, 
collars and metal counterflashings shall not be reinstalled 
where rusted, damaged or deteriorated. Aggregate surfacing 
materials shall not be reinstalled. 

1511.6 Flashings. Flashings shall be reconstructed in accor
dance with approved manufacturer's installation instructions. 
Metal flashing to which bituminous materials are to be 
adhered shall be primed prior to installation. 

SECTION 1512 
PHOTOVOLTAIC PANELS AND MODULES 

1512.1 Photovoltaic panels and modules. Photovoltaic pan
els and modules installed upon a roof or as an integral part of 
a roof assembly shall comply with the requirements of this 
code and the International Fire Code. 
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CHAPTER 16 

STRUCTURAL DESIGN 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1601 
GENERAL 

1601.1 Scope. The provisions of this chapter shall govern the 
structural design of buildings, structures and portions thereof 
regulated by this code. 

SECTION 1602 
DEFINITIONS AND NOTATIONS 

1602.1 Definitions. The following terms are defined in Chap
ter 2: 

ALLOWABLE STRESS DESIGN. 

DEAD LOADS. 

DESIGN STRENGTH. 

DIAPHRAGM. 

Diaphragm, blocked. 

Diaphragm boundary. 

Diaphragm chord. 

ESSENTIAL FACILITIES. 

FABRIC PARTITION. 

FACTORED LOAD. 

HELIPAD. 

ICE-SENSITIVE STRUCTURE. 

IMPACT LOAD. 

LIMIT STATE. 

LIVE LOAD. 

LIVE LOAD (ROOF). 

LOAD AND RESISTANCE FACTOR DESIGN (LRFD). 

LOAD EFFECTS. 

LOAD FACTOR. 

LOADS. 

NOMINAL LOADS. 

OTHER STRUCTURES. 

PANEL (PART OF A STRUCTURE). 

RESISTANCE FACTOR. 

RISK CATEGORY. 

STRENGTH, NOMINAL. 

STRENGTH, REQUIRED. 

STRENGTH DESIGN. 
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SUSCEPTIBLE BAY. 

VEIDCLE BARRIER. 

NOTATIONS. 

D = Dead load. 

D; = Weight of ice in accordance with Chapter 10 of ASCE 
7. 

E = Combined effect of horizontal and vertical earthquake 
induced forces as defined in Section 12.4.2 of ASCE 7. 

F = Load due to fluids with well-defined pressures and 
maximum heights. 

Fa = Flood load in accordance with Chapter 5 of ASCE 7. 

H = Load due to lateral earth pressures, ground water 
pressure or pressure of bulk materials. 

L = Roof live load greater than 20 psf (0.96 k:N/m2
) and 

floor live load. 

Lr = Roof live load of 20 psf (0.96 k:N/m2
) or less. 

R = Rain load. 

S = Snow load. 

T = Self-straining load. 

Vasd= Nominal design wind speed (3-second gust), miles per 
hour (mph) (km/hr) where applicable. 

Vutt = Ultimate design wind speeds (3-second gust), miles per 
hour (mph) (km/hr) determined from Figure 1609.3(1), 
1609.3(2), 1609.3(3) or ASCE 7. 

W = Load due to wind pressure. 

Wi = Wind-on-ice in accordance with Chapter 10 of ASCE 
7. 

SECTION 1603 
CONSTRUCTION DOCUMENTS 

1603.1 General. Construction documents shall show the size, 
section and relative locations of structural members with 
floor levels, column centers and offsets dimensioned. The 
design loads and other information pertinent to. the structural 
design required by Sections 1603.1.1 through 1603.1.8 shall 
be indicated on the construction documents. 

Exception: Construction documents for buildings con
structed in accordance with the conventional light-frame 
construction provisions of Section 2308 shall indicate the 
following structural design information: 

1. Floor and roof live loads. 

2. Ground snow load, Pg. 
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3. Ultimate design wind speed, v.lt (3-second gust), 
miles per hour (mph) (km/hr) an'd nominal design 
wind speed, Vasa• as determined in accordance with 
Section 1609.3.l and wind exposure. 

4. Seismic design category and site class. 

5. Flood design data, if located in flood hazard areas 
established in Section 1612.3. 

6. Design load-bearing values of soils. 

1603.1.1 Floor live load. The uniformly distributed, con
centrated and impact floor live load used in the design 
shall be indicated for floor areas. Use of live load reduc
tion in accordance with Section 1607.10 shall be indicated 
for each type oflive load used in the design. 

1603.1.2 Roof live load. The roof live load used in the 
design shall be indicated for roof areas (Section 1607.12). 

1603.1.3 Roof snow load data. The ground snow load, Pc' 
shall be indicated. In areas where the ground snow load, 
Pc, exceeds 10 pounds per square foot (psf) (0.479 kN/m2

), 

the following additional information shall also be pro
vided, regardless of whether snow loads govern the design 
of the roof: 

1. Flat-roof snow load, Pr 

2. Snow exposure factor, Ce. 

3. Snow load importance factor, I,. 

4. Thermal factor, C1• 

5. Drift surcharge load(s), Pa, where the sum of Pa and 
P1 exceeds 20 psf (0.96 kN/m2

). 

6. Width of snow drift(s), w. 

1603.1.4 Wind design data. The following information 
related to. wind loads shall be shown, regardless of 
whether wind loads govern the design of the lateral force
resisting system of the structure: 

1. Ultimate design wind speed, vult• (3-second gust), 
miles per hour (km/hr) and nominal design wind 
speed, Vasa• as determined in accordance with Sec
tion 1609.3.1. 

2. Risk category. 

3. Wind exposure. Applicable wind direction if more 
than one wind exposure is utilized. 

4. Applicable internal pressure coefficient. 

5. Design wind pressures to be used for exterior com
ponent and cladding materials not specifically 
designed by the registered design professional 
responsible for the design of the structure, psf (kN/ 
mz). 

1603.1.5 Earthquake design data. The following infor
mation related to seismic loads shall be shown, regardless 
of whether seismic loads govern the design of the lateral 
force-resisting system of the structure: 

1. Risk category. 

2. Seismic importance factor, le. 
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3. Mapped spectral response acceleration parameters, 
S8 andS1• 

4. Site class. 

5. Design spectral response acceleration parameters, 
SvsandSvz· 

6. Seismic design category. 

7. Basic seismic force-resisting system(s). 

8. Design base shear(s). 

9. Seismic response coefficient(s), CS. 

10. Response modification coefficient(s), R. 

11. Analysis procedure used. 

1603.1.6 Geotechnical information. The design load
bearing values of soils shall be shown on the construction 
documents. 

1603.1.7 Flood design data. For buildings located in 
whole or in part in flood hazard areas as established in 
Section 1612.3, the documentation pertaining to design, if 
required in Section 1612.5, shall be included and the fol
lowing information, referenced to the datum on the com
munity's Flood Insurance Rate Map (FIRM), shall be 
shown, regardless of whether flood loads govern the 
design of the building: 

1. Flood design class assigned according to ASCE 24. 

2. Inflood hazard areas other than coastal high hazard 
areas or coastal A zanes, the elevation of the pro
posed lowest floor, including the basement. 

3. Inflood hazard areas other than coastal high hazard 
areas or coastal A zanes, the elevation to which any 
nonresidential building will be dry floodproofed. 

4. In coastal high hazard areas and coastal A zanes, 
the proposed elevation of the bottom of the lowest 
horizontal structural member of the lowest floor, 
including the basement. 

1603.1.8 Special loads. Special loads that are applicable 
to the design of the building, structure or portions thereof 
shall be indicated along with the specified section of this 
code that addresses the special loading condition. 

1603.1.8.1 Photovoltaic panel systems. The dead load I 
of rooftop-mounted photovoltaic panel systems, includ
ing rack support systems, shall be indicated on the con
struction documents. 

SECTION 1604 
GENERAL DESIGN REQUIREMENTS 

1604.1 General. Building, structures and parts thereof shall 
be designed and constructed in accordance with strength 
design, load and resistance factor design, allowable stress 
design, empirical design or conventional construction meth
ods, as permitted by the applicable material chapters. 

1604.2 Strength. Buildings and other structures, and parts 
thereof, shall be designed and constructed to support safely 
the factored loads in load combinations defined in this code 
without exceeding the appropriate strength limit states for the 
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materials of construction. Alternatively, buildings and other 
structures, and parts thereof, shall be designed and con
structed to support safely the nominal loads in load combina
tions defined in this code without exceeding the appropriate 
specified allowable stresses for the materials of construction. 

Loads and forces for occupancies or uses not covered in 
this chapter shall be subject to the approval of the building 
official. 

1604.3 Serviceability. Structural systems and members 
thereof shall be designed to have adequate stiffness to limit 
deflections and lateral drift. See Section 12.12.1 of ASCE 7 
for drift limits applicable to earthquake loading. 

1604.3.l Deflections. The deflections of structural mem-
hers shall not exceed the more restrictive of the limitations 
of Sections 1604.3.2 through 1604.3.5 or that permitted by 
Table 1604.3. 

1604.3.2 Reinforced concrete. The deflection of rein
forced concrete structural members shall not exceed that 
permitted by ACI 318. 
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1604.3.3 Steel. The deflection of steel structural members I 
shall not exceed that permitted by AISC 360, AISI S 100, 
ASCE 8, Sil CJ, Sil JG, Sil Kor Sil LH/DLH, as applica
ble. 

1604.3.4 Masonry. The deflection of masonry structural 
members shall not exceed that permitted by TMS 402/ACI 
530/ASCE 5. 

1604.3.5 Aluminum. The deflection of aluminum struc
tural members shall not exceed that permitted by AA 
ADML 

1604.3.6 Limits. The deflection limits of Section 1604.3.1 
shall be used unless more restrictive deflection limits are 
required by a referenced standard for the element or finish 
material. 

1604.4 Analysis. Load effects on structural members and I 
their connections shall be determined by methods of struc
tural analysis that take into account equilibrium, general sta
bility, geometric compatibility and both short- and long-term 
material properties. 

TABLE 1604.3 
DEFLECTION LIMITS"· b, c, h, I 

CONSTRUCTION L Sor W' D+ L"·" 

Roof members:• 

Supporting plaster or stucco ceiling l/360 l/360 l/240 
Supporting nonplaster ceiling l/240 l/240 l/180 
Not supporting ceiling l/180 l/180 l/120 

Floor members l/360 - l/240 
Exterior walls: 

With plaster or stucco finishes - l/360 -
With other brittle finishes - l/240 -
With flexible finishes - l/120 -

Interior partitions:b 

With plaster or stucco finishes l/360 - -
With other brittle finishes l/240 - -

. With flexible finishes l/120 - -
Farm buildings - - l/180 
Greenhouses - - l/120 

For SI: 1 foot= 304.8 mm. 
a. For structural roofing and siding made of formed metal sheets,· the total load deflection shall not exceed J /60. For secondary roof structural members 

supporting formed metal roofing, the live load deflection shall not exceed J/150. For secondary wall members supporting formed metal siding, the design 
wind load deflection shall not exceed J/90. For roofs, this exception only applies when the metal sheets have no roof covering. 

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior partitions is based on the 
horizontal load defined in Section 1607.14. 

c. See Section 2403 for glass supports. 
d. The deflection limit for the D+L load combination only applies to the deflection due to the creep component of long-term dead load deflection plus the short

term live load deflection. For wood structural members that are dry at time of installation and used under dry conditions in accordance with the A WC NDS, 
the creep component of the long-term deflection shall be permitted to be estimated as the immediate dead load deflection resulting from 0.5D. For wood 
structural members at all other moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load 
deflection resulting from D. The value of 0.5D shall not be used in combination with AWC NDS provisions for long-term loading. 

e. The above deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate drainage shall be investigated for 
ponding. See Section 1611 for rain and ponding requirements and Section 1503.4 for roof drainage requirements. 

f. The wind load is permitted to be taken as 0.42 times the "component and cladding" loads for the purpose of determining deflection limits herein. Where 
members support glass in accordance with Section 2403 using the deflection limit therein, the wind load shall be no less than 0.6 times the "component and 
cladding" loads for the purpose of determining deflection. 

g. For steel structural members, the dead load shall be taken as zero. 
h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom additions or patio covers not 

supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed J/60. For continuous aluminum structural members 
supporting edge of glass, the total load deflection shall not exceed J/175 for each glass lite or 1160 for the entire length of the member, whichever is more 
stringent. For aluminum sandwich panels used in roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed J/120. 

i. For cantilever members, 1 shall be taken as twice the length of the cantilever. 
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Members that tend to accumulate residual deformations 
under repeated service loads shall have included in their anal
ysis the added eccentricities expected to occur during their 
service life. 

Any system or method of construction to be used shall be 
based on a rational analysis in accordance with well-estab
lished principles of mechanics. Such analysis shall result in a 
system that provides a complete load path capable of transfer
ring loads from their point of origin to the load-resisting ele
ments. 

The total lateral force shall be distributed to the various 
vertical elements of the lateral force-resisting system in pro
portion to their rigidities, considering the rigidity of the hori
zontal bracing system or diaphragm. Rigid elements assumed 
not to be a part of the lateral force-resisting system are per
mitted to be incorporated into buildings provided their effect 
on the action of the system is considered and provided for in 
the design. A diaphragm is rigid for the purpose of distribu
tion of story shear and torsional moment when the lateral 
deformation of the diaphragm is less than or equal to two 
times the average story drift. Where required by ASCE 7, 
provisions shall be made for the increased forces induced on 
resisting elements of the structural system resulting from tor
sion due to eccentricity between the center of application of 
the lateral forces and the center of rigidity of the lateral force
resisting system. 

Every structure shall be designed to resist the overturning 
effects caused by the lateral forces specified in this chapter. 
See Section 1609 for wind loads, Section 1610 for lateral soil 
loads and Section 1613 for earthquake loads. 

1604.5 Risk category. Each building and structure shall be 
assigned a risk category in accordance with Table 1604.5. 
Where a referenced standard specifies an occupancy cate
gory, the risk category shall not be taken as lower than the 
occupancy category specified therein. Where a referenced 
standard specifies that the assignment of a risk category be in 
accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall be 
used in lieu of ASCE 7, Table 1.5-1. 

1604.5.1 Multiple occupancies. Where a building or 
structure is occupied by two or more occupancies not 
included in the same risk category, it shall be assigned the 
classification of the highest risk category corresponding to 
the various occupancies. Where buildings or structures 
have two or more portions that are structurally separated, 
each portion shall be separately classified. Where a sepa
rated portion of a building or structure provides required 
access to, required egress from or shares life safety com
ponents with another portion having a higher risk cate
gory, both portions shall be assigned to the higher risk 
category. 

1604.6 In-situ load tests. The building official is authorized 
to require an engineering analysis or a load test, or both, of 
any construction whenever there is reason to question the 
safety of the construction for the intended occupancy. Engi
neering analysis and load tests shall be conducted in accor
dance with Section 1709. 

1604.7 Preconstruction load tests. Materials and methods of 
construction that are not capable of being designed by 
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approved engineering analysis or that do not comply with the 
applicable referenced standards, or alternative test procedures 
in accordance with Section 1707, shall be load tested in 
accordance with Section 1710. 

1604.8 Anchorage. Buildings and other structures, and por
tions thereof, shall be provided with anchorage in accordance 
with Sections 1604.8.1 through 1604.8.3, as applicable. 

1604.8.l General. Anchorage of the roof to walls and col
umns, and of walls and columns to foundations, shall be 
provided to resist the uplift and sliding forces that result 
from the application of the prescribed loads. 

1604.8.2 Structural walls. Walls that provide vertical 
load-bearing resistance or lateral shear resistance for a 
portion of the structure shall be anchored to the roof and to 
all floors and members that provide lateral support for the 
wall or that are supported by the wall. The connections 
shall be capable of resisting the horizontal forces specified 
in Section 1.4.5 of ASCE 7 for walls of structures assigned 
to Seismic Design Category A and to Section 12.11 of 
ASCE 7 for walls of structures assigned to all other seis
mic design categories. Required anchors in masonry walls 
of hollow units or cavity walls shall be embedded in a 
reinforced grouted structural element of the wall. See Sec
tions 1609 for wind design requirements and 1613 for 
earthquake design requirements. 

1604.8.3 Decks. Where supported by attachment to an 
exterior wall, decks shall be positively anchored to the pri
mary structure and designed for both vertical and lateral 
loads as applicable. Such attachment shall not be accom
plished by the use of toenails or nails subject to with
drawal. Where positive connection to the primary building 
structure cannot be verified during inspection, decks shall 
be self-supporting. Connections of decks with cantilevered 
framing members to exterior walls or other framing mem
bers shall be designed for both of the following: 

1. The reactions resulting from the dead load and live 
load specified in Table 1607.1, or the snow load 
specified in Section 1608, in accordance with Sec
tion 1605, acting on all portions of the deck 

2. The reactions resulting from the dead load and live 
load specified in Table 1607.1, or the snow load 
specified in Section 1608, in accordance with Sec
tion 1605, acting on the cantilevered portion of the 
deck, and no live load or snow load on the remaining 
portion of the deck. 

1604.9 Counteracting structural actions. Structural mem
bers, systems, components and cladding shall be designed to 
resist forces due to earthquakes and wind, with consideration 
of overturning, sliding and uplift. Continuous load paths shall 
be provided for transmitting these forces to the foundation. 
Where sliding is used to isolate the elements, the effects of 
friction between sliding elements shall be included as a force. 

1604.10 Wind and seismic detailing. Lateral force-resisting 
systems shall meet seismic detailing requirements and limita
tions prescribed in this code and ASCE 7, excluding Chapter 
14 and Appendix 11A, even when wind load effects are 
greater than seismic load effects. 
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LOAD COMBINATIONS 

STRUCTURAL DESIGN 

1605.1 General. Buildings and other structures and portions 
thereof shall be designed to resist: 

3. The seismic load effects including overstrength factor 
in accordance with Section 12.4.3 of ASCE 7 where 
required by Section 12.2.5.2, 12.3.3.3 or 12.10.2.1 of 
ASCE 7. With the simplified procedure of ASCE 7 
Section 12.14, the seismic load effects including over
strength factor in accordance with Section 12.14.3.2 of 
ASCE 7 shall be used. 

1. The load combinations specified in Section 1605.2, 
1605.3.1or1605.3.2; 

2. The load combinations specified in Chapters 18 
through 23; and 

TABLE 1604.5 
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES 

RISK CATEGORY NATURE OF OCCUPANCY 

Buildings and other structures that represent a low hazard to human life in the event of failure, including but not lim-
ited to: 

I • Agricultural facilities. 

• Certain temporary facilities. 

• Minor storage facilities. 

II Buildings and other structures except those listed in Risk Categories I, ID and IV. 

Buildings and other structures that represent a substantial hazard to human life in the event of failure, including but 
not limited to: 

• Buildings and other structures whose primary occupancy is public assembly with an occupant load greater than 
300. 

• Buildings and other structures containing Group E occupancies with an occupant load greater than 250. 

• Buildings and other structures containing educational occupancies for students above the 12th grade with an 
occupant load greater than 500. 

•Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not having surgery or 

Ill 
emergency treatment facilities. 

• Group I-3 occupancies. 
•Any other occupancy with an occupant load greater than 5,000." 

•Power-generating stations, water treatment facilities for potable water, wastewater treatment facilities and other 
public utility facilities not included in Risk Category IV. 

• Buildings and other structures not included in Risk Category IV containing quantities of toxic or explosive 
materials that: 

Exceed maximu'm allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per 
outdoor control area in accordance with the International Fire Code; and 

Are sufficient to pose a threat to the public if released.b 

Buildings and other structures designated as essential facilities, including but not limited to: 

•Group I-2 occupancies having surgery or emergency treatment facilities. 

• Fire, rescue, ambulance and police stations and emergency vehicle garages. 

• Designated earthquake, hurricane or other emergency shelters. 

• Designated emergency preparedness, communications and operations centers and other facilities required for 
emergency response. 

• Power-generating stations and other public utility facilities required as emergency backup facilities for Risk 

IV Category IV structures. 
• Buildings and other structures containing quantities of highly toxic matenals that: 

Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor control 
area in accordance with the International Fire Code; and 

Are sufficient to pose a threat to the public if released. b 

• Aviation control towers, air traffic control centers and emergency aircraft hangars. 

• Buildings and other structures having critical national defense functions. 

•Water storage facilities and pump structures required to maintain water pressure for fire suppression. 

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations shall be permitted to use net floor areas 
to determine the total occupant load. 

b. Where approved by the building official, the classification of buildings and other structures as Risk Category III or IV based on their quantities of toxic, 
highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided it can be demonstrated by a hazard assessment in accordance with 
Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or explosive materials is not sufficient to pose a threat to the public. 
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Applicable loads shall be considered, including both earth
quake and wind, in accordance with the specified load cmnbi
nations. Each load combination shall also be investigated 
with one or more of the variable loads set to zero. 

Where the load combinations with overstrength factor in 
Section 12.4.3.2 of ASCE 7 apply, they shall be used as fol
lows: 

1. The basic combinations for strength design with over
strength factor in lieu of Equations 16-5 and 16-7 in 
Section 1605.2. 

2. The basic combinations for allowable stress design 
with overstrength factor in lieu of Equations 16-12, 16-
14 and 16-16 in Section 1605.3.1. 

3. The basic combinations for allowable stress design 
with overstrength factor in lieu of Equations 16-21 and 
16-22 in Section 1605.3.2. 

1605.1.1 Stability. Regardless of which load combina
tions are used to design for strength, where overall struc
ture stability (such as stability against overturning, sliding, 
or buoyancy) is being verified, use of the load combina
tions specified in Section 1605.2 or 1605.3 shall be per
mitted. Where the load combinations specified in Section 
1605 .2 are used, strength reduction factors applicable to 
soil resistance shall be provided by a registered design 
professional. The stability of retaining walls shall be veri
fied in accordance with Section 1807.2.3. 

1605.2 Load combinations using strength design or load 
and resistance factor design. Where strength design or load 
and resistance factor design is used, buildings and other struc
tures, and portions thereof, shall be designed to resist the 
most critical effects resulting from the following combina
tions of factored loads: 

l.4(D +F) (Equation 16-1) 

l.2(D + F) + 1.6(L + H) + 0.5(L, or S or R) 
(Equation 16-2) 

1.2(D + F) + 1.6(L, or Sor R) + 1.6H + (f 1L or 0.5W) 
(Equation 16-3) 

l.2(D + F) + 1.0W + f 1L + 1.6H + 0.5(L, or Sor R) 
(Equation 16-4) 

l.2(D + F) + 1.0E + f 1L + 1.6H + f 2S 

0.9D+ 1.0W+ 1.6H 

0.9(D + F) + 1.0E+ 1.6H 
where: 

(Equation 16-5) 

(Equation 16-6) 

(Equation 16-7) 

Ji = 1 for places of public assembly live loads in excess of 
. 100 pounds per square foot (4.79 kN/m2

), and parking 
garages; and 0.5 for other live loads. 

f 2 = 0.7 for roof configurations (such as saw tooth) that do 
not shed snow off the structure, and 0.2 for other roof 
configurations. 

Exceptions: 
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1. Where other factored load combinations are specifi
cally required by other provisions of this code, such 
combinations shall take precedence. 

2. Where the effect of H resists the primary variable 
load effect, a load factor of 0.9 shall be included 
with H where H is permanent and H shall be set to 
zero for all other conditions. 

1605.2.1 Other loads. Where flood loads, Fa, are to be 
considered in the design, the load combinations of Section 
2.3.3 of ASCE 7 shall be used. Where self-straining loads, 
T, are considered in design, their structural effects in com
bination with other loads shall be determined in accor
dance with Section 2.3.5 of ASCE 7. Where an ice
sensitive structure is subjected to loads due to atmospheric 
icing, the load combinations of Section 2.3.4 of ASCE 7 
shall be considered. 

1605.3 Load combinations using allowable stress design. 

1605.3.1 Basic load combinations. Where allowable 
stress design (working stress design), as permitted by this 
code, is used, structures and portions thereof shall resist 
the most critical effects resulting from the following com
binations of loads: 

D+F (Equation 16-8) 

D + H + F + L (Equation 16-9) 

D + H + F + (L, or Sor R) (Equation 16-10) 

D + H + F+ 0.75(L) + 0.75(L, or Sor R) (Equation 16-11) 

D + H + F + (0.6Wor 0.7E) (Equation 16-12) 

D + H + F + 0.75(0.6W) + 0.75L + 0.75(L, or Sor R) 
(Equation 16-13) 

D + H + F + 0.75 (0.7 E) + 0.75 L + 0.75 S 

0.6D + 0.6W+H 

0.6(D + F) + 0.7E+H 

Exceptions: 

(Equation 16-14) 

(Equation 16-15) 

(Equation 16-16) 

1. Crane hook loads need not be combined with roof 
live load or with more than three-fourths of the 
snow load or one-half of the wind load. 

2. Flat roof snow loads of 30 psf (1.44 kN/m2
) or 

less and roof live loads of 30 psf (1.44 kN/m2
) or 

less need not be combined with seismic loads. 
Where flat roof snow loads exceed 30 psf (1.44 
kN/m2

), 20 percent shall be combined with seis
mic loads. 

3. Where the effect of H resists the primary variable 
load effect, a load factor of 0.6 shall be included 
with H where H is permanent and H shall be set 
to zero for all other conditions . 

4. In Equation 16-15, the wind load, W, is permitted 
to be reduced in accordance with Exception 2 of 
Section 2.4.1 of ASCE 7. 

5. In Equation 16-16, 0.6 D is permitted to be 
increased to 0.9 D for the design of special rein
forced masonry shear walls complying with 
Chapter 21. 
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1605.3.1.1 Stress increases. Increases in allowable 
stresses specified in the appropriate material chapter or 
the referenced standards shall not be used with the load 
combinations of Section 1605.3.l, except that increases 
shall be permitted in accordance with Chapter 23. 

1605.3.1.2 Other loads. Where flood loads, Fa, are to 
be considered in design, the load combinations of Sec
tion 2.4.2 of ASCE 7 shall be used. Where self-strain
ing loads, T, are considered in design, their structural 
effects in combination with other loads shall be deter
mined in accordance with Section 2.4.4 of ASCE 7. 
Where an ice-sensitive structure is subjected to loads 
due to atmospheric icing, the load combinations of Sec
tion 2.4.3 of ASCE 7 shall be considered. 

1605.3.2 Alternative basic load combinations. In lieu of 
the basic load combinations specified in Section 1605.3.1, 
structures and portions thereof shall be permitted to be 
designed for the most critical effects resulting from the 
following combinations. When using these alternative 
basic load combinations that include wind or seismic 
loads, allowable stresses are permitted to be increased or 
load combinations reduced where permitted by the mate
rial chapter of this code or the referenced standards. For 
load combinations that include the counteracting effects of 
dead and wind loads, only two-thirds of the minimum 
dead load likely to be in place during a design wind event 
shall be used. When using allowable stresses that have 
been increased or load combinations that have been 
reduced as permitted by the material chapter of this code 
or the referenced standards, where wind loads are calcu
lated in accordance with Chapters 26 through 31 of ASCE 
7, the coefficient ( ro) in the following equations shall be 
taken as 1.3. For other wind loads, (ro) shall be taken as 1. 
When allowable stresses have not been increased or load 
combinations have not been reduced as permitted by the 
material chapter of this code or the referenced standards, 
(ro) shall be taken as 1. When using these alternative load 
combinations to evaluate sliding, overturning and soil 
bearing at the soil-structure interface, the reduction of 
foundation overturning from Section 12.13.4 in ASCE 7 
shall not be used. When using these alternative basic load 
combinations for proportioning foundations for loadings, 
which include seismic loads, the vertical seismic load 
effect, Ev, in Equation 12.4-4 of ASCE 7 is permitted to be 
taken equal to zero. 

D + L + (L, or Sor R) (Equation 16-17) 

D + L + 0.6 ro W (Equation 16-18) 

D +L+ 0.6 roW + S/2 

D +L+ S + 0.6 roW/2 

D + L + S + E/l.4 

0.9D+E/l.4 

Exceptions: 

(Equation 16-19) 

(Equation 16-20) 

(Equation 16-21) 

(Equation 16-22) 

1. Crane hook loads need not be combined with roof 
live loads or with more than three-fourths of the 
snow load or one-half of the wind load. 
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2. Flat roof snow loads of 30 psf (l.44 k:N/m2
) or 

less and roof live loads of 30 psf (l.44 k:N/m.2) or 
less need not be combined with seismic loads. 
Where flat roof snow loads exceed 30 psf (1.44 
k:N/m2

), 20 percent shall be combined with seis
mic loads. 

1605.3.2.1 Other loads. Where F, Hor Tare to be con
sidered in the design, each applicable load shall be 
added to the combinations specified in Section 
1605.3.2. Where self-straining loads, T, are considered 
in design, their structural effects in combination with 
other loads shall be determined in accordance with Sec
tion 2.4.4 of ASCE 7. 

SECTION 1606 
DEAD LOADS 

1606.1 General. Dead loads are those loads defined in Chap
ter 2 of this code. Dead loads shall be considered permanent 
loads. 

1606.2 Design dead load. For purposes of design, the actual 
weights of materials of construction and fixed service equip
ment shall be used. In the absence of definite information, 
values used shall be subject to the approval of the building 
official. 

SECTION 1607 
LIVE LOADS 

1607.1 General. Live loads are those loads defined in Chap
ter 2 of this code. 

1607.2 Loads not specified. For occupancies or uses not des
ignated in Table 1607.1, the live load shall be determined in 
accordance with a method approved by the building official. 

1607.3 Uniform live loads. The live loads used in the design 
of buildings and other structures shall be the maximum loads 
expected by the intended use or occupancy but shall in no 
case be less than the minimum uniformly distributed live 
loads given in Table 1607.1. 

1607.4 Concentrated live loads. Floors and other similar 
surfaces shall be designed to support the uniformly distrib
uted live loads prescribed in Section 1607.3 or the concen
trated live loads, given in Table 1607.1, whichever produces 
the greater load effects. Unless otherwise specified, the indi
cated concentration shall be assumed to be uniformly distrib
uted over an area of 21

/ 2 feet by 21
/ 2 feet (762 mm by 762 

mm) and shall be located so as to produce the maximum load 
effects in the structural members. 

1607.5 Partition loads. In office buildings and in other 
buildings where partition locations are subject to change, pro
visions for partition weight shall be made, whether or not par
titions are shown on the construction documents, unless the 
specified live load is 80 psf (3.83 k:N/m2

) or greater. The par
tition load shall be not less than a uniformly distributed live 
load of 15 psf (0.72 k:N/m2

). 
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TABLE 1607.1 
MINIMUM UNIFORML V DISTRIBUTED LIVE LOADS, LO> AND 

MINIMUM CONCENTRATED LIVE LOADSg 

OCCUPANCY OR USE 
UNIFORM CONCENTRATED 

(psf) (pounds) 

1. Apartments (see residential) - -
2. Access floor systems 

Office use 50 2,000 
Computer use 100 2,000 

3. Armories and drill rooms 150m -

4. Assembly areas 
Fixed seats (fastened to floor) 60m 
Follow spot, projections and 

controI rooms 50 
Lobbies 10om -
Movable seats 10om 
Stage floors 150m 
Platforms (assembly) 10om 
Other assembly areas 10om 

Same as 
5. Balconies and decksh occupancy -

served 

6. Catwalks 40 300 

7. Cornices 60 -
8. Corridors 

First floor 100 
Other floors Same as 

occupancy -
served 

except as 
indicated 

9. Dining rooms and restaurants 10om -
10. Dwellings (see residential) - -
11. Elevator machine room and control 

room grating - 300 
(on area of 2 inches by 2 inches) 

12. Finish light floor plate construction - 200 (on area of 1 inch by 1 inch) 

13. Fire escapes 100 
On single-family dwellings only 40 -

14. Garages (passenger vehicles only) 40m Note a 
Trucks and buses See Section 1607.7 

15. Handrails, guards and grab bars See Section i607.8 

16. Helipads See Section 1607.6 

17. Hospitals 
Corridors above first floor 80 1,000 
Operating rooms, laboratories 60 1,000 
Patient rooms 40 1,000 

18. Hotels (see residential) - -
19. Libraries 

Corridors above first floor 80 1,000 
Reading rooms 60 1,000 
Stack rooms 150b,m 1,000 

20.Manufacturing 
Heavy 25om 3,000 
Light 125m 2,000 

21. Marquees, except one- and two-family 
75 -

dwellings 

22. Office buildings 
Corridors above first floor 80 2,000 
File and computer rooms shall be - -

designed for heavier loads based 
on anticipated occupancy 

Lobbies and first-floor corridors 100 2,000 
Offices 50 2,000 

(continued) 
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TABLE 1607.1-continued 
MINIMUM UNIFORML V DISTRIBUTED LIVE LOADS, LO> AND 

MINIMUM CONCENTRATED LIVE LOADS9 

OCCUPANCY OR USE 

23. Penal institutions 
Cell blocks 
Corridors 

24. Recreational uses: 
Bowling alleys, poolrooms and 

similar uses 
Dance halls and ballrooms 
Gymnasiums 
Ice skating rink 
Reviewing stands, grandstands and 

bleachers 
Roller skating rink 
Stadiums and arenas with fixed 

seats (fastened to floor) 

25. Residential 
One- and two-family dwellings 

Uninhabitable attics without 
storagei 

Uninhabitable attics with storagei.i.k 
Habitable attics and sleeping areask 
Canopies, including marquees 
All other areas 

Hotels and multifamily dwellings 
Private rooms and corridors serving 

them 
Public roomsm and corridors serving 

UNIFORM 
(psf) 

40 
100 

10 
20 
30 
20 
40 

40 

them 100 

26. Roofs 
All roof surfaces subject to main

tenance workers 
Awnings and canopies: 

Fabric construction supported by a 
skeleton structure 

All other construction, except one
and two-family dwellings 

Ordinary flat, pitched, and curved 
roofs (that are not occupiable) 

Primary roof members exposed to a 
work floor 

Single panel point of lower chord of 
roof trusses or any point along 
primary structural members 
supporting roofs over manufac
turing, storage warehouses, and 
repair garages 
All other primary roof members 

Occupiable roofs: 
Roof gardens 
Assembly areas 
All other similar areas 

I 

27. Schools 
Classrooms 
Corridors above first floor 
First-floor corridors 

28. Scuttles, skylight ribs and accessible 
ceilings 

29. Sidewalks, vehicular driveways and 
yards, subject to trucking 

5 
Nonreducible 

20 

20 

100 
10om 

Notel 

40 
80 
100 

250d,m 

(continued) 

CONCENTRATED 
(pounds) 

300 

2,000 
300 

Note 1 

1,000 
1,000 
1,000 

200 

8,ooo· 
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TABLE 1607.1-continued 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, La> AND 

MINIMUM CONCENTRATED LIVE LOADS9 

OCCUPANCY OR USE 
UNIFORM CONCENTRATED 

(psf) (pounds) 

30. Stairs and exits 
One- and two-family dwellings 40 300f 
All other 100 300f 

31. Storage warehouses (shall be designed 
for heavier loads if required for 
anticipated storage) -
Heavy 25om 
Light 125m 

32. Stores 
Retail 

First floor 100 1,000 
Upper floors 75 1,000 

Wholesale, all floors 125m 1,000 

33. Vehicle barriers See Section 1607.8.3 

34. Walkways and elevated platforms 
60 

(other than exitways) 

35. Yards and terraces, pedestrians 10om 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mrn2
, 

1 square foot= 0.0929 m2
, 

-

-

1 pound per square foot= 0.0479 k:N/m2
, 1 pound= 0.004448 k:N, 

1 pound per cubic foot= 16 kg/m3
• 

a. Floors in garages or portions of buildings used for the storage of motor 
vehicles shall be designed for the uniformly distributed live loads of this 
Table or the following concentrated loads: (1) for garages restricted to 
passenger vehicles accommodating not more than nine passengers, 3,000 
pounds acting on an area of 41

/ 2 inches by 41
/ 2 inches; (2) for mechanical 

parking structures without slab or deck that are used for storing passenger 
vehicles only, 2,250 pounds per wheel. 

b. The loading applies to stack room floors that support nonmobile, double-
faced library book stacks, subject to the following limitations: 

1. The nominal book stack unit height shall not exceed 90 inches; 

2. The nominal shelf depth shall not exceed 12 inches for each face; and 

3. Parallel rows of double-faced book stacks shall be separated by aisles 
not less than 36 inches wide. 

c. Design in accordance with ICC 300. 
d. Other uniform loads in accordance with an approved method containing 

provisions for truck loadings shall be considered where appropriate. 
e. The concentrated wheel load shall be applied on an area of 4.5 inches by 

4.5 inches. 
f. The minimum concentrated load on stair treads shall be applied on an area 

of 2 inches by 2 inches. This load need not be assumed to act concurrently 
with the uniform load. 

g. Where snow loads occur that are in excess of the design conditions, the 
structure shall be designed to support the loads due to the increased loads 
caused by drift buildup or a greater snow design determined by the 
building official (see Section 1608). 

h. See Section 1604.8.3 for decks attached to exterior walls. 
i. Uninhabitable attics without storage are those where the maximum clear 

height between the joists and rafters is less than 42 inches, or where there 
are not two or more adjacent trusses with web configurations capable of 
accommodating an assumed rectangle 42 inches in height by 24 inches in 
width, or greater, within the plane of the trusses. This live load need not be 
assumed to act concurrently with any other live load requirements. 

(continued) 
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TABLE 1607.1-continued 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L0 , AND 

MINIMUM CONCENTRATED LIVE LOADS9 

j. Uninhabitable attics with storage are those where the maximum clear 
height between the joists and rafters is 42 inches or greater, or where 
there are two or more adjacent trusses with web configurations capable 
of accommodating an assumed rectangle 42 inches in height by 24 inches 
in width, or greater, within the plane of the trusses. 

The live load need only be applied to those portions of the joists or 
truss bottom chords where both of the following conditions are met: 

i. The attic area is accessible from an opening not less than 20 inches 
in width by 30 inches in length that is located where the clear 
height in the attic is a minimum of 30 inches; and 

ii. The slopes of the joists or truss bottom chords are no greater than 
two units vertical in 12 units horizontal. 

The remaining portions of the joists or truss bottom chords shall be 
designed for a uniformly distributed concurrent live load of not less than 
10 pounds per square foot. 

k. Attic spaces served by stairways other than the pull-down type shall be 
designed to support the minimum live load specified for habitable attics 
and sleeping rooms. 

1. Areas of occupiable roofs, other than roof gardens and assembly areas; 
shall be designed for appropriate loads as approved by the building 
official. Unoccupied landscaped areas of roofs shall be designed in 
accordance with Section 1607.12.3. 

m. Live load reduction is not permitted unless specific exceptions of Section 
1607.10 apply. 

1607.6 Helipads. Helipads shall be designed for the follow
ing live loads: 

1. A uniform live load, L, as specified below. This load 
shall not be reduced. 

1.1. 40 psf (1.92 kN/m2
) where the design basis heli

copter has a maximum take-off weight of 3,000 
pounds (13.35 kN) or less. 

1.2. 60 psf (2.87 kN/m.2) where the design basis heli
copter has a maximum take-off weight greater 
than 3,000 pounds (13.35 kN). 

2. A single concentrated live load, L, of 3,000 pounds 
(13.35 kN) applied over an area of 4.5 inches by 4.5 
inches (114 mm by 114 mm) and located so as to pro
duce the maximum load effects on the structural ele
ments under consideration. The concentrated load is not 
required to act concurrently with other uniform or con
centrated live loads. 

3. Two single concentrated live loads, L, 8 feet (2438 
mm) apart applied on the landing pad (representing the 
helicopter's two main landing gear, whether skid type 
or wheeled type), each having a magnitude of 0.75 
times the maximum take-off weight of the helicopter, 
and located so as to produce the maximum load effects 
on the structural elements under consideration. The 
concentrated loads shall be applied over an area of 8 
inches by 8 inches (203 mm by 203 mm) and are not 
required to act concurrently with other uniform or con
centrated live loads. 
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Landing areas designed for a design basis helicopter with 
maximum take-off weight of 3,000-pounds (13.35 kN) shall 
be identified with a 3,000 pound (13.34 k:N) weight limita
tion. The landing area weight limitation shall be indicated by 
the numeral "3" (kips) located in the bottom right comer of 
the landing area as viewed from the primary approach path. 
The indication for the landing area weight limitation shall be 
a minimum 5 feet (1524 mm) in height. 

1607.7 Heavy vehicle loads. Floors and other surfaces that 
are intended to support vehicle loads greater than a 10,000-
pound (4536 kg) gross vehicle weight rating shall comply 
with Sections 1607.7.1 through 1607.7.5. 

1607.7.1 Loads. Where any structure does not restrict 
access for vehicles that exceed a 10,000-pound (4536 kg) 
gross vehicle weight rating, those portions of the structure 
subject to such loads shall be designed using the vehicular 
live loads, including consideration of impact and fatigue, 
in accordance with the codes and specifications required 
by the jurisdiction having authority for the design and con
struction of the roadways and bridges in the same location 
of the structure. 

1607.7.2 Fire truck and emergency vehicles. Where a 
structure or portions of a structure are accessed and loaded 
by fire department access vehicles and other similar emer
gency vehicles, the structure shall be designed for the 
greater of the following loads: 

1. The actual operational loads, including outrigger 
reactions and contact areas of the vehicles as stipu
lated and approved by the building official; or 

2. The live loading specified in Section 1607.7.1. 

1607.7.3 Heavy vehicle garages. Garages designed to 
accommodate vehicles that exceed a 10,000-pound ( 4536 
kg) gross vehicle weight rating, shall be designed using 
the live loading specified by Section 1607.7.1. For 
garages the design for impact and fatigue is not required. 

Exception: The vehicular live loads and load place
ment are allowed to be determined using the actual 
vehicle weights for the vehicles allowed onto the 
garage floors, provided such loads and placement are 
based on rational engineering principles and are 
approved by the building official, but shall not be less 
than 50 psf (2.9 k:N/m2

). This live load shall not be 
reduced. 

1607.7.4 Forklifts and movable equipment. Where a 
structure is intended to have forklifts or other movable 

·equipment present, the structure shall be designed for the 
total vehicle or equipment load and the individual wheel 
loads for the anticipated vehicles as specified by the owner 
of the facility. These loads shall be posted in accordance 
with Section 1607.7.5. 

1607.7.4.1 Impact and fatigue. Impact loads and 
fatigue loading shall be considered in the design of the 
supporting structure. For the purposes of design, the 
vehicle and wheel loads shall be increased by 30 per
cent to account for impact. 

1607.7.5 Posting. The maximum weight of vehicles 
allowed into or on a garage or other structure shall be 
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posted by the owner or the owner's authorized agent in I 
accordance with Section 106.1. 

1607.8 Loads on handrails, guards, grab bars, seats and 
vehicle barriers. Handrails, guards, grab bars, accessible 
seats, accessible benches and vehicle barriers shall be 
designed and constructed for the structural loading conditions 
set forth in this section. 

1607.8.1 Handrails and guards. Handrails and guards 
shall be designed to resist a linear load of 50 pounds per 
linear foot (plf) (0.73 k:N/m) in accordance with Section 
4.5.1 of ASCE 7. Glass handrail assemblies and guards 
shall also comply with Section 2407. 

Exceptions: 

1. For one- and two-family dwellings, only the sin
gle concentrated load required by Section 
1607.8.1.l shall be applied. 

2. In Group I-3, F, Hand S occupancies, for areas 
that are not accessible to the general public and 
that have an occupant load less than 50, the mini
mum load shall be 20 pounds per foot (0.29 kN/ 
m). 

1607.8.1.1 Concentrated load. Handrails and guards 
shall be designed to resist a concentrated load of 200 
pounds (0.89 k:N) in accordance with Section 4.5.1 of 
ASCE7. 

1607.8.1.2 Intermediate rails. Intermediate rails (all 
those except the handrail), balusters and panel fillers 
shall be designed to resist a concentrated load of 50 
pounds (0.22 k:N) in accordance with Section 4.5.1 of 
ASCE7. 

1607.8.2 Grab bars, shower seats and dressing room 
bench seats. Grab bars, shower seats and dressing room 
bench seats shall be designed to resist a single concen
trated load of 250 pounds (1.11 kN) applied in any direc
tion at any point on the grab bar or seat so as to produce 
the maximum load effects. 

1607.8.3 Vehicle barriers. Vehicle barriers for passenger 
vehicles shall be designed to resist a concentrated load of 
6,000 pounds (26.70 k:N) in accordance with Section 4.5.3 
of ASCE 7. Garages accommodating trucks and buses 
shall be designed in accordance with an approved method 
that contains provisions for traffic railings. 

1607.9 Impact loads. The live loads specified in Sections 
1607.3 through 1607.8 shall be assumed to include adequate 
allowance for ordinary impact conditions. Provisions shall be 
made in the structural design for uses and loads that involve 
unusual vibration and impact forces. 

1607.9.1 Elevators. Members, elements and components 
subject to dynamic loads from elevators shall be designed 
for impact loads and deflection limits prescribed by 
ASMEA17.l. 

1607.9.2 Machinery. For the purpose of design, the 
weight of machinery and moving loads shall be increased 
as follows to allow for impact: (1) light machinery, shaft
or motor-driven, 20 percent; and (2) reciprocating machin-
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ery or power-driven units, 50 percent. Percentages shall be 
increased where specified by the manufacturer. 

1607.9.3 Elements supporting hoists for fa~ade access 
equipment. In addition to any other applicable live loads, 
structural elements that support hoists for fa\:ade access 
equipment shall be designed for a live load consisting of 
the larger of the rated load of the hoist times 2.5 and the 
stall load of the hoist. 

1607.9.4 Lifeline anchorages for fa~ade access equip
ment. In addition to any other applicable live loads, life
line anchorages and structural elements that support 
lifeline anchorages shall be designed for a live load of at 
least 3,100 pounds (13.8 k:N) for each attached lifeline, in 
every direction that a fall arrest load may be applied. 

1607.10 Reduction in uniform live loads. Except for uni
form live loads at roofs, all other minimum uniformly distrib
uted live loads, L

0
, in Table 1607.1 are permitted to be 

reduced in accordance with Section 1607.10.1 or 1607.10.2. 
Uniform live loads at roofs are permitted to be reduced in 
accordance with Section 1607.12.2. 

1607.10.1 Basic uniform live load reduction. Subject to 
the limitations of Sections 1607.10.1.1 through 
1607.10.1.3 and Table 1607.1, members for which a value 
of Ku,Ar is 400 square feet (37.16 m2) or more are permit
ted to be designed for a reduced uniformly distributed live 
load, L, in accordance with the following equation: 

(Equation 16-23) 

For SI: L = L 0 ( 0.25 + ~) 
KLLAT 

where: 

L =Reduced design live load per square foot (m2
) of 

area supported by the member. 

L
0 

= Unreduced design live load per square foot (m2
) of 

area supported by the member (see Table 1607.1). 

Ku =Live load element factor (see Table 1607.10.1). 

Ar = Tributary area, in square feet (m2
). 

L shall be not less than 0.50L
0 

for members supporting 
one floor and L shall be not less than 0.40L

0 
for members 

supporting two or more floors. 

1607.10.1.1 One-way slabs. The tributary area, AT, for 
use in Equation 16-23 for one-way slabs shall not 
exceed an area defined by the slab span times a width 
normal to the span of 1.5 times the slab span. 

1607.10.1.2 Heavy live loads. Live loads that exceed 
100 psf (4.79 kN/m2

) shall not be reduced. 

Exceptions: 

1. The live loads for members supporting two or 
more floors are permitted to be reduced by a 
maximum of 20 percent, but the live load shall 
be not less than L as calculated in Section 
1607.10.1. 
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TABLE 1607.10.1 
LIVE LOAD ELEMENT FACTOR, KLL 

ELEMENT KLL 

futerior columns 4 
Exterior columns without cantilever slabs 4 

Edge columns with cantilever slabs 3 

Comer columns with cantilever slabs 2 
Edge beams without cantilever slabs 2 
futerior beams 2 

All other members not identified above including: 
Edge beams with cantilever slabs 
Cantilever beams 
One-way slabs 1 
Two-way slabs 
Members without provisions for continuous shear 

transfer normal to their span 

2. For uses other than storage, where approved, 
additional live load reductions shall be permit
ted where shown by the registered design pro
fessional that a rational approach has been 
used and that such reductions are warranted. 

1607.10.1.3 Passenger vehicle garages. The live loads 
shall not be reduced in passenger vehicle garages. 

Exception: The live loads for members supporting 
two or more floors are permitted to be reduced by a 
maximum of 20 percent, but the live load shall not 
be less than Las calculated in Section 1607.10.1. 

1607.10.2 Alternative uniform live load reduction. As 
an alternative to Section 1607.10.1 and subject to the limi
tations of Table 1607.1, uniformly distributed live loads 
are permitted to be reduced in accordance with the follow
ing· provisions. Such reductions shall apply to slab sys
tems, beams, girders, columns, piers, walls and 
foundations. 

1. A reduction shall not be permitted where the live 
load exceeds 100 psf (4.79 k:N/m2

) except that the 
design live load for members supporting two or 
more floors is permitted to be reduced by a maxi
mum of 20 percent. 

Exception: For uses other than storage, where 
approved, additional live load reductions shall be 
permitted where shown by the registered design 
professional that a rational approach has been 
used and that such reductions are warranted. 

2. A reduction shall not be permitted in passenger 
vehicle parking garages except that the live loads for 
members supporting two or more floors are permit
ted to be reduced by a maximum of 20 percent. 

3. For live loads not exceeding 100 psf (4.79 k:N/m2
), 

the design live load for any structural member sup
porting 150 square feet (13.94 m2

) or more is per
mitted to be reduced in accordance with Equation 
16-24. 

4. For one-way slabs, the area, A, for use in Equation 
16-24 shall not exceed the product of the slab span 
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and a width normal to the span of 0.5 times the slab 
span. 

R = 0.08(A - 150) (Equation 16-24) 

For SI: R = 0.861(A - 13.94) 

Such reduction shall not exceed the smallest of: 

1. 40 percent for members supporting one floor. 

2. 60 percent for members supporting two or 
more floors. 

3. Ras determined by the following equation: 

R = 23.1(1+ DIL
0

) (Equation 16-25) 

where: 
A = Area of floor supported by the member, square 

feet (m2
). 

D = Dead load per square foot (m2
) of area 

supported. 

L
0 

= Unreduced live load per square foot (m2
) of 

area supported. 

R = Reduction in percent. 

1607.11 Distribution of floor loads. Where uniform floor 
live loads are involved in the design of structural members 
arranged so as to create continuity, the minimum applied 
loads shall be the full dead loads on all spans in combination 
with the floor live loads on spans selected to produce the 
greatest load effect at each location under consideration. 
Floor live loads are permitted to be reduced in accordance 
with Section 1607.10. 

1607.12 Roof loads. The structural supports of roofs and 
marquees shall be designed to resist wind and, where applica
ble, snow and earthquake loads, in addition to the dead load 
of construction and the appropriate live loads as prescribed in 
this section, or as set forth in Table 1607.1. The live loads 
acting on a sloping surface shall be assumed to act vertically 
on the horizontal projection of that surface. 

1607.12.1 Distribution of roof loads. Where uniform 
roof live loads are reduced to less than 20 psf (0.96 kN/rn2) 
in accordance with Section 1607.12.2.1 and are applied to 
the design of structural members arranged so as to create 
continuity, the reduced roof live load shall be applied to 
adjacent spans or to alternate spans, whichever produces 
the most unfavorable load effect. See Section 1607.12.2 
for reductions in minimum roof live loads and Section 7.5 
of ASCE 7 for partial snow loading. 

1607.12.2 General. The minimum uniformly distributed 
live loads of roofs and marquees, L

0
, in Table 1607.1 are 

permitted to be reduced in accordance with Section 
1607.12.2.1. 
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1607.12.2.1 Ordinary roofs, awnings and canopies. 
Ordinary flat, pitched and curved roofs, and awnings 
and canopies other than of fabric construction sup
ported by a skeleton structure, are permitted to be 
designed for a reduced uniformly distributed roof live 
load, Lr, as specified in the following equations or other 
controlling combinations of loads as specified in Sec
tion 1605, whichever produces the greater load effect. 

In structures such as greenhouses, where special 
scaffolding is used as a work suiface for workers and 
materials during maintenance and repair operations, a 
lower roof load than specified in the following equa
tions shall not be used unless approved by the building 
official. Such structures shall be designed for a mini
mum roof live load of 12 psf (0.58 kN/m2

). 

Lr = L
0 

R1R2 (Equation 16-26) 

where: 12 :o:; Lr :o:; 20 

For SI: Lr = Lj?.1R2 

where: 0.58 :o:; Lr :o:; 0.96 

L
0 

= Unreduced roof live load per square foot (m2
) of 

horizontal projection supported by the member 
(see Table 1607.1). 

Lr = Reduced roof live load per square foot (m2
) of 

horizontal projection supported by the member. 

The reduction factors R1 and R2 shall be determined as 
follows: 

R1 = 1 for A
1 

:o:; 200 square feet (18.58 m2
) 

(Equation 16-27) 

R1 = 1.2 - O.OOlA1 for 200 square feet 
< A1 < 600 square feet (Equation 16-28) 

For SI: 1.2 - O.Ol1A1 for 18.58 square meters < A1 < 
55.74 square meters 

R1 = 0.6 for A1 ;::>: 600 square feet (55.74 m2
) 

(Equation 16-29) 

where: 

A1 =Tributary area (span length multiplied by 
effective width) in square feet (m2

) supported by 
the member, and 

R2 = 1 for F :o:; 4 (Equation 16-30) 

R2 = 1.2 - 0.05 F for 4 < F < 12 (Equation 16-31) 

R2 = 0.6 for F;::>: 12 

where: 

(Equation 16-32) 

F = For a sloped roof, the number of inches of rise 
per foot (for SI: F = 0.12 x slope, with slope 
expressed as a percentage), or for an arch or 
dome, the rise-to-span ratio multiplied by 32. 

1607.12.3 Occupiable roofs. Areas of roofs that are occu
piable, such as vegetative roofs, roof gardens or for assem
bly or other similar purposes, and marquees are permitted 
to have their uniformly distributed live loads reduced in 
accordance with Section 1607.10. 

1607.12.3.1 Vegetative and landscaped roofs. The 
weight of all landscaping materials shall be considered 
as dead load and shall be computed on the basis of satu
ration of the soil as determined in accordance with 
ASTM E 2397. The uniform design live load in unoc
cupied landscaped areas on roofs shall be 20 psf (0.958 
kN/m2

). The uniform design live load for occupied 
landscaped areas on roofs shall be determined in accor
dance with Table 1607.1. 
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1607.12.4 Awnings and canopies. Awnings and canopies 
shall be designed for uniform live loads as required in 
Table 1607.1 as well as for snow loads and wind loads as 
specified in Sections 1608 and 1609. 

1607.12.5 Photovoltaic panel systems. Roof structures 
that provide support for photovoltaic panel systems shall 
be designed in accordance with Sections 1607 .12.5 .1 
through 1607.12.5.4, as applicable. 

1607.12.5.1 Roof live load. Roof surfaces to be cov
ered by solar photovoltaic panels or modules shall be 
designed for the roof live load, Lr, assuming that the 
photovoltaic panels or modules are not present. The 
roof photovoltaic live load in areas covered by solar 
photovoltaic panels or modules shall be in addition to 
the panel loading unless the area covered by each solar 
photovoltaic panel or module is inaccessible. Areas 
where the clear space between the panels and the roof
top is not more than 24 inches (610 mm) shall be con
sidered inaccessible. Roof surfaces not covered by 
photovoltaic pane~s shall be designed for the roof live 
load. 

1607.12.5.2 Photovoltaic panels or modules. The 
structure of a roof that supports solar photovoltaic pan
els or modules shall be designed to accommodate the 
full solar photovoltaic panels or modules and ballast 
dead load, including concentrated loads from support 
frames in combination with the loads from Section 
1607.12.5.1 and other applicable loads. Where applica
ble, snow drift loads created by the photovoltaic panels 
or modules shall be included. 

1607.12.5.3 Photovoltaic panels or modules installed 
as an independent structure. Solar photovoltaic pan
els or modules that are independent structures and do 
not have accessible/occupied space underneath are not 
required to accommodate a roof photovoltaic live load, 
provided the area under the structure is restricted to 
keep the public away. All other loads and combinations 
in accordance with Section 1605 ·shall be accommo
dated. 

Solar photovoltaic panels or modules that are 
designed to be the roof, span to structural supports and 
have accessible/occupied space underneath shall have 
the panels or modules and all supporting structures 
designed to support a roof photovoltaic live load, as 
defined in Section 1607.12.5.1 in combination with 
other applicable loads. Solar photovoltaic panels or 
modules in this application are not permitted to be clas
sified as "not accessible" in accordance with Section 
1607.12.5.1. 

1607.12.5.4 Ballasted photovoltaic panel systems. 
Roof structures that provide support for ballasted pho
tovoltaic panel systems shall be designed, or analyzed, 
in accordance with Section 1604.4; checked in accor
dance with Section 1604.3.6 for deflections; and 
checked in accordance with Section 1611 for ponding. 

1607 .13 Crane loads. The crane live load shall be the rated 
capacity of the crane. Design loads for the runway beams, 
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including connections and support brackets, of moving bridge 
cranes and monorail cranes shall include the maximum wheel 
loads of the crane and the vertical impact, lateral and longitu
dinal forces induced by the moving crane. 

1607.13.1 Maximum wheel load. The maximum wheel 
loads shall be the wheel loads produced by the weight of 
the bridge, as applicable, plus the sum of the rated capac
ity and the weight of the trolley with the trolley positioned 
on its runway at the location where the resulting load 
effect is maximum. 

1607.13.2 Vertical impact force. The maximum wheel 
loads of the crane shall be increased by the percentages 
shown below to determine the induced vertical impact or 
vibration force: 

Monorail cranes (powered) ................ 25 percent 

Cab-operated or remotely operated bridge 
cranes (powered) ........................ 25 percent 

Pendant-operated bridge cranes 
(powered) .............................. 10 percent 

Bridge cranes or monorail cranes with 
hand-geared bridge, trolley and hoist ....... 0 percent 

1607.13.3 Lateral force. The lateral force on crane run
way beams with electrically powered trolleys shall be cal
culated as 20 percent of the sum of the rated capacity of 
the crane and the weight of the hoist and trolley. The lat
eral force shall be assumed to act horizontally at the trac
tion surface of a runway beam, in either direction 
perpendicular to the beam, and shall be distributed with 
due regard to the lateral stiffness of the runway beam and 
supporting structure. 

1607.13.4 Longitudinal force. The longitudinal force on 
crane runway beams, except for bridge cranes with hand
geared bridges, shall be calculated as 10 percent of the 
maximum wheel loads of the crane. The longitudinal force 
shall be assumed to act horizontally at the traction surface 
of a runway beam, in either direction parallel to the beam. 

1607.14 Interior walls and partitions. Interior walls and 
partitions that exceed 6 feet (1829 mm) in height, including 
their finish materials, shall have adequate strength and stiff
ness to resist the loads to which they are subjected but not 
less than a horizontal load of 5 psf (0.240 kN/m2

). 

1607.14.1 Fabric partitions. Fabric partitions that exceed 
6 feet (1829 mm) in height, including their finish materi
als, shall have adequate strength and stiffness to resist the 
following load conditions: 

1. The horizontal distributed load need only be applied 
to the partition framing. The total area used to deter
mine the distributed load shall be the area of the fab
ric face between the framing members to which the 
fabric is attached. The total distributed load shall be 
uniformly applied to such framing members in pro
portion to the length of each member. 

2. A concentrated load of 40 pounds (0.176 kN) 
applied to an 8-inch-diameter (203 mm) area [50.3 
square inches (32 452 mm2)] of the fabric face at a 
height of 54 inches (1372 mm) above the floor. 
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SECTION 1608 
SNOW LOADS 

1608.1 General. Design snow loads shall be determined in 
accordance with Chapter 7 of ASCE 7, but the design roof 
load shall not be less than that determined by Section 1607. 

1608.2 Ground snow loads. The ground snow loads to be 
used in determining the design snow loads for roofs shall be 
determined in accordance with ASCE 7 or Figure 1608.2 for 
the contiguous United States and Table 1608.2 for Alaska. 
Site-specific case studies shall be made in areas designated 
"CS" in Figure 1608.2. Ground snow loads for sites at eleva
tions above the limits indicated in Figure 1608.2 and for all 
sites within the CS areas shall be approved. Ground snow 
load determination for such sites shall be based on an extreme 
value statistical analysis of data available in the vicinity of 
the site using a value with a 2-percent annual probability of 
being exceeded (50-year mean recurrence interval). Snow 
loads are zero for Hawaii, except in mountainous regions as 
approved by the building official. 

1608.3 Ponding instability. Susceptible bays of roofs shall 
be evaluated for ponding instability in accordance with Sec
tion 7.11 of ASCE 7. 

SECTION 1609 
WIND LOADS 

1609.1 Applications. Buildings, structures and parts thereof 
shall be designed to withstand the minimum wind loads pre
scribed herein. Decreases in wind loads shall not be made for 
the effect of shielding by other structures. 

1609.1.1 Determination of wind loads. Wind loads on 
every building or structure shall be determined in accor
dance with Chapters 26 to 30 of ASCE 7 or provisions of 
the alternate all-heights method in Section 1609.6. The 
type of opening protection required, the ultimate design 
wind speed, vult• and the exposure category for a site is 
permitted to be determined in accordance with Section 
1609 or ASCE 7. Wind shall be assumed to come from 

any horizontal direction and wind pressures shall be 
assumed to act normal to the surface considered. 

Exceptions: 

1. Subject to the limitations of Section 1609.1.1.1, 
the provisions of ICC 600 shall be permitted for 
applicable Group R-2 and R-3 buildings. 

2. Subject to the limitations of Section 1609.1.1.1, 
residential structures using the provisions of 
AWCWFCM. 

3. Subject to the limitations of Section 1609.1.1.1, 
residential structures using the provisions of AISI 
S230. 

4. Designs using NAAMM FP 1001. 

5. Designs using TIA-222 for antenna-supporting 
structures and antennas, provided the horizontal 
extent of Topographic Category 2 escarpments in 
Section 2.6.6.2 of TIA-222 shall be 16 times the 
height of the escarpment. 

6. Wind tunnel tests in accordance with ASCE 49 
and Sections 31.4 and 31.5 of ASCE 7. 

The wind speeds in Figures 1609.3(1), 1609.3(2) and 
1609.3(3) are ultimate design wind speeds, Vuu• and shall 
be converted in accordance with Section 1609.3.1 to nom
inal design wind speeds, v asd• when the provisions of the 
standards referenced in Exceptions 4 and 5 are used. 

1609.1.1.1 Applicability. The provisions of ICC 600 
are applicable only to buildings located within Expo
sure B or C as defined in Section 1609.4. The provi
sions of ICC 600, A WC WFCM and AISI S230 shall 
not apply to buildings sited on the upper half of an iso
lated hill, ridge or escarpment meeting the following 
conditions: 

1. The hill, ridge or escarpment is 60 feet (18 288 
mm) or higher if located in Exposure B or 30 feet 
(9144 mm) or higher if located in Exposure C; 

2. The maximum average slope of the hill exceeds 
10 percent; and 

TABLE 1608.2 
GROUND SNOW LOADS, pit' FOR ALASKAN LOCATIONS 

LOCATION 
POUNDS PER LOCATION 

POUNDS PER 
LOCATION 

POUNDS PER 
SQUARE FOOT SQUARE FOOT SQUARE FOOT 

Adak 30 Galena 60 Petersburg 150 
Anchorage 50 Gulkana 70 St. Paul Islands 40 

Angoon 70 Homer 40 Seward 50 
Barrow 25 Juneau 60 Shemya 25 

Barter Island 35 Kenai 70 Sitka 50 
Bethel 40 Kodiak 30 Talkeetna 120 

Big Delta 50 Kotzebue 60 Unalakleet 50 
Cold Bay 25 McGrath 70 Valdez 160 
Cordova 100 Nenana 80 Whittier 300 

Fairbanks 60 Nome 70 Wrangell 60 
Fort Yukon 60 Palmer 50 Yakutat 150 

For SI: 1 pound per square foot= 0.0479 kN/m2
• 
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3. The hill, ridge or escarpment is unobstructed 
upwind by other such topographic features for a 
distance from the high point of 50 times the 
height of the hill or 1 mile (1.61 km), whichever 
is greater. 

1609.1.2 Protection of openings. In wind-borne debris 
regions, glazing in buildings shall be impact resistant or 
protected with an impact-resistant covering meeting the 
requirements of an approved impact-resistant standard or 
ASTM E 1996 and ASTM E 1886 referenced herein as 
follows: 

1. Glazed openings located within 30 feet (9144 mm) 
of grade shall meet the requirements of the large 
missile test of ASTM E 1996. 

2. Glazed openings located more than 30 feet (9144 
mm) above grade shall meet the provisions of the 
small missile test of ASTM E 1996. 

Exceptions: 

1. Wood structural panels with a minimum thick
ness of 7/ 16 inch (11.1 mm) and maximum panel 
span of 8 feet (2438 mm) shall be permitted for 
opening protection in buildings with a mean roof 
height of 33 feet (10 058 mm) or less that are 
classified as a Group R-3 or R-4 occupancy. Pan
els shall be precut so that they shall be attached to 
the framing surrounding the opening containing 
the product with the glazed opening. Panels shall 
be predrilled as required for the anchorage 
method and shall be secured with the attachment 
hardware provided. Attachments shall be 
designed to resist the components and cladding 
loads determined in accordance with the provi
sions of ASCE 7, with corrosion-resistant attach
ment hardware provided and anchors 
permanently installed on the building. Attach
ment in accordance with Table 1609.1.2 with cor
rosion-resistant attachment hardware provided 
and anchors permanently installed on the build
ing is permitted for buildings with a mean roof 
height of 45 feet (13 716 mm) or less where vasd 

determined in accordance with Section 1609.3.1 
does not exceed 140 mph (63 mis). 

2. Glazing in Risk Category I buildings, including 
greenhouses that are occupied for growing plants 
on a production or research basis, without public 
access shall be permitted to be unprotected. 

3. Glazing in Risk Category II, Ill or IV buildings 
located over 60 feet (18 288 mm) above the 
ground and over 30 feet (9144 mm) above aggre
gate surface roofs located within 1,500 feet (458 
m) of the building shall be permitted to be unpro
tected. 

1609.1.2.1 Louvers. Louvers protecting intake and 
exhaust ventilation ducts not assumed to be open that 
are located within 30 feet (9144 mm) of grade shall 
meet the requirements of AMCA 54. 
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1609.1.2.2. Application of ASTM E 1996. The text of 
Section 6.2.2 of ASTM E 1996 shall be substituted as 
follows: 

6.2.2 Unless otherwise specified, select the wind 
zone based on the strength design wind speed, vult• 

as follows: 

6.2.2.1 Wind Zone 1-130 mph ::;; ultimate design 
wind speed, vult < 140 mph. 

6.2.2.2 Wind Zone 2-140 mph ::;; ultimate design 
wind speed, vult < 150 mph at greater than one mile 
(1.6 km) from the coastline. The coastline shall be 
measured from the mean high water mark. 

6.2.2.3 Wind Zone 3-150 mph (58 mis)::;; ultimate 
design wind speed, vult::;; 160 mph (63 mis), or 140 
mph (54 mis) ::;; ultimate design wind speed, vult ::;; 

160 mph (63 mis) and within one mile (1.6 km) of 
the coastline. The coastline shall be measured from 
the mean high water mark. 

6.2.2.4 Wind Zone 4- ultimate design wind speed, 
vult >160 mph (63 mis). 

1609.1.2.3 Garage doors. Garage door glazed opening 
protection for wind-borne debris shall meet the require
ments of an approved impact-resisting standard or 
ANSI/DASMA 115. 

TABLE 1609.1.2 
WIND-BORNE DEBRIS PROTECTION FASTENING SCHEDULE 

FOR WOOD STRUCTURAL PANELS•,h,c,d 

FASTENER SPACING (inches) 

FASTENER TYPE Panel Span 4 feet < Panel 6 feet < Panel 
::;;4 feet Span :s;s feet Span :s;a feet 

No. 8 wood-screw-
based anchor with 2-

16 10 8 
inch embedment 
length 

No. 10 wood-screw-
based anchor with 2-

16 12 9 
inch embedment 
length 
1
/ 4-inch diameter lag-

screw-based anchor 
16 16 16 

with 2-inch embed-
mentlength 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound= 4.448 N, 1 mile per 
hour= 0.447 mis. 
a. This table is based on 140 mph wind speeds and a 45-foot mean roof 

height. 
b. Fasteners shall be installed at opposing ends of the wood structural panel. 

Fasteners shall be located a minimum of 1 inch from the edge of the panel. 
c. Anchors shall penetrate through the exterior wall covering with an 

embedment length of 2 inches minimum into the building frame. Fasteners 
shall be located a minimum of 21

/ 2 inches from the edge of concrete block 
or concrete. 

d. Where panels are attached to masonry or masonry/stucco, they shall be 
attached using vibration-resistant anchors having a minimum ultimate 
withdrawal capacity of 1,500 pounds. 
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In CS areas, site-specific Case Studies are required to 
establish ground snow loads. Extreme local variations 
In gr~und snow loads in these areas preclude mapping 
at fh1s scale. 

Numbers in P.arentheses represent the UP.per elevation 
limlts in feet for the ground snow load values presented 
below. Site-specific case studies are required to establish 
ground snow loads at elevations not covered. 

To convert lb/sq ft to kNm~ multiply by 0.0479. 

To convert feet to meters, multiply by 0.3048. 

FIGURE 1608.2 
GROUND SNOW LOADS, p!I' FOR THE UNITED STATES (psf) 
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FIGURE 1608.2-continued 
GROUND SNOW LOADS, p!I' FOR THE UNITED STATES (psf) 
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Special Wind Region 

Location 

Guam 
Virgin Islands 
American Samoa 
Hawaii -f¥6~"cT§f:wlfrdI~F&J~fi!Stii~~ 

Vmph 
195 
165 
160 
130 

(m's) 

(87) 
(74) 
(72) 
(58) 

150(67) 160(72) 

• g;;r-'170(76) 

Puerto Rico 

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (1 Om) above ground for Exposure C category. 
2. Linear interpolation between contours is permitted. 
3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
4. Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions. 
5. Wind speeds correspond to approximately a 7% probability of exceedance in 50 years (Annual Exceedance Probability= 0.00143, MRI = 700 Years). 

FIGURE 1609.3(1) 
ULTIMATE DESIGN WIND SPEEDS, vu"' FOR RISK CATEGORY II BUILDINGS AND OTHER STRUCTURES 
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Special Wind Region 

Location Vmph 

Guam 210 
Vlrgin Islands 175 
American Sarroa 170 
Hawaii -[§(l~c?fi1l~fl1~R~1\1'6rfrs~l!~aii~ 145 

(m's) 
(94) 
(78) 
(76) 
(65) 

160.(72~<!6) 
~180(80) 

Puerto Rico 

1. Values are nominal design 3-second gust wind speeds in miles per hour (mis) at 33 ft (1 Om) above ground for Exposure C category. 
2. Linear interpolation between contours is permitted. 
3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
4. Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions. 
5. Wind speeds correspond to approximately a 3% probability of exceedance in 50 years {Annual Exceedance Probability= 0.000588, MRI = 1700 Years). 

FIGURE 1609.3(2) 
ULTIMATE DESIGN WIND SPEEDS, Vui~ FOR RISK CATEGORY Ill AND IV BUILDINGS AND OTHER STRUCTURES 
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... 
170(76) 

110(49) 

v 120(54) 

140(~3130(58) Location 

Guam 

Vmph (mis) 

180 (80) 
140(63) 150(67) 
~60(72) 

Virgin Islands 150 (67) 

150(67) American Samoa . 150 (67) 

Hawaii - ~~~:~fi]ffiWQl&1j£s!!IJ~~~~ 115 (51) 
~otes: 
I. Values are nominal design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (1 Om) above ground for Exposure C category. 
!. Linear interpolation between contours is permitted. 
I. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
I. Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions. 

Puerto Rico 

i. Wind speeds correspond to approximately a 15% probability of exceedance in 50 years (Annual Exceedance Probability= 0.00333, MRI= 300 Years). 

FIGURE 1609.3(3) 
ULTIMATE DESIGN WIND SPEEDS, vu,~ FOR RISK CATEGORY I BUILDINGS AND OTHER STRUCTURES 
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1609.2 Definitions. For the purposes of Section 1609 and as 
used elsewhere in this code, the following terms are defined 
in Chapter 2. 

HURRICANE-PRONE REGIONS. 

WIND-BORNE DEBRIS REGION. 

WIND SPEED, Vuu· 

WIND SPEED, V asd" 

1609.3 Ultimate design wind speed. The ultimate design 
wind speed, vult• in mph, for the determination of the wind 
loads .shall be determined by Figures 1609.3(1), 1609.3(2) 
and 1609.3(3). The ultimate design wind speed, Vuir• for use in 
the design of Risk Category II buildings and structures shall 
be obtained from Figure 1609.3(1). The ultimate design wind 
speed, Vuu• for use in the design of Risk Category ill and IV 
buildings and structures shall be obtained from Figure 
1609.3(2). The ultimate design wind speed, Vuir• for use in the 
design of Risk Category I buildings and structures shall be 
obtained from Figure 1609.3(3). The ultimate design wind 
speed, vult• for the special wind regions indicated near moun
tainous terrain and near gorges shall be in accordance with 
local jurisdiction requirements. The ultimate design wind 
speeds, vult• determined by the local jurisdiction shall be in 
accordance with Section 26.5.1 of ASCE 7. 

In nonhurricane-prone regions, when the ultimate design 
wind speed, vult• is estimated from regional climatic data, the 
ultimate design wind speed, vult• shall be determined in accor
dance with Section 26.5.3 of ASCE 7. 

1609.3.1 Wind speed conversion. When required, the 
ultimate design wind speeds of Figures 1609.3(1), 
1609.3(2) and 1609.3(3) shall be converted to nominal 
design wind speeds, Vasd• using Table 1609.3.1 or Equation 
16-33. 

(Equation 16-33) 

where: 

V asd = Nominal design wind speed applicable to methods 
specified in Exceptions 4 and 5 of Section 
1609.1.1. 

Vuit = Ultimate design wind speeds determined from 
Figures 1609.3(1), 1609.3(2) or 1609.3(3). 

1609.4 Exposure category. For each wind direction consid
ered, an exposure category that adequately reflects the char
acteristics of ground surface irregularities shall be determined 
for the site at which the building or structure is to be con
structed. Account shall be taken of variations in ground sur
face roughness that arise from natural topography and 
vegetation as well as from constructed features. 

STRUCTURAL DESIGN 

1609.4.1 Wind directions and sectors. For each selected 
wind direction at which the wind loads are to be evaluated, 
the exposure of the building or structure shall be deter
mined for the two upwind sectors extending 45 degrees 
(0.79 rad) either side of the selected wind direction. The 
exposures in these two sectors shall be determined in 
accordance with Sections 1609.4.2 and 1609.4.3 and the 
exposure resulting in the highest wind loads shall be used 
to represent winds from that direction. 

1609.4.2 Surface roughness categories. A ground sur
face roughness within each 45-degree (0.79 rad) sector 
shall be determined for a distance upwind of the site as 
defined in Section 1609.4.3 from the categories defined 
below, for the purpose of assigning an exposure category 
as defined in Section 1609.4.3. 

Surface Roughness B. Urban and suburban areas, 
wooded areas or other terrain with numerous closely 
spaced obstructions having the size of single-family 
dwellings or larger. 

Surface Roughness C. Open terrain with scattered 
obstructions having heights generally less than 30 feet 
(9144 mm). This category includes flat open country, 
and grasslands. 

Surface Roughness D. Flat, unobstructed areas and 
water surfaces. This category includes smooth mud 
flats, salt flats and unbroken ice. 

1609.4.3 Exposure categories. An exposure category 
shall be determined in accordance with the following: 

Exposure B. For buildings with a mean roof height of 
less than or equal to 30 feet (9144 mm), Exposure B 
shall apply where the ground surface roughness, as 
defined by Surface Roughness B, prevails in the 
upwind direction for a distance of at least 1,500 feet 
(457 m). For buildings with a mean roof height greater 
than 30 feet (9144 mm), Exposure B shall apply where 
Surface Roughness B prevails in the upwind direction 
for a distance of at least 2,600 feet (792 m) or 20 times 
the height of the building, whichever is greater. 

Exposure C. Exposure C shall apply for all cases 
where Exposure B or D does not apply. 

Exposure D. Exposure D shall apply where the ground 
surface roughness, as defined by Surface Roughness D, 
prevails in the upwind direction for a distance of at 
least 5,000 feet (1524 m) or 20 times the height of the 
building, whichever is greater. Exposure D shall also 
apply where the ground surface roughness immediately 
upwind of the site is B or C, and the site is within a dis
tance of 600 feet (183 m) or 20 times the building 

TABLE 1609.3.1 
WIND SPEED CONVERSIONS"· b, 0 

100 110 120 130 140 150 160 170 180 190 200 
78 85 93 101 108 116 124 132 139 147 155 

For SI: 1 mile per hour= 0.44 mis. 
a. Linear interpolation is permitted. 
b. V

0
,a =nominal design wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1. 

c. V.1,= ultimate design wind speeds determined from Figure 1609.3(1), 1609.3(2) or 1609.3(3). 
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height, whichever is greater, from an Exposure D con
dition as defined in the previous sentence. 

1609.5 Roof systems. Roof systems shall be designed and 
constructed in accordance with Sections 1609.5.1 through 
1609.5.3, as applicable. 

1609.5.1 Roof deck. The roof deck shall be designed to 
withstand the wind pressures determined in accordance 
withASCE 7. 

1609.5.2 Roof coverings. Roof coverings shall comply 
with Section 1609.5.1. 

Exception: Rigid tile roof coverings that are air perme
able and installed over a roof deck complying with Sec
tion 1609.5.1 are permitted to be designed in 
accordance with Section 1609.5.3. 

Asphalt shingles installed over a roof deck complying 
with Section 1609.5.1 shall comply with the wind-resis
tance requirements of Section 1504.1.1. 

1609.5.3 Rigid tile. Wind loads on rigid tile roof cover
ings shall be determined in accordance with the following 
equation: 

Ma= qhCLbLLa[l.0 - GCP] 

For SI: 
_ qhCLbLLa[l.0- GCP] 

Ma- 1000 
' 

where: 

(Equation 16-34) 

b = Exposed width, feet (mm) of the roof tile. 

CL =Lift coefficient. The lift coefficient for concrete and 
clay tile shall be 0.2 or shall be determined by test 
i11. accordance with Section 1504.2.1. 

GCP = Roof pressure coefficient for each applicable roof 
zone determined from Chapter 30 of ASCE 7. Roof 
coefficients shall not be adjusted for internal 
pressure. 

L = Length, feet (mm) of the roof tile. 

La = Moment arm, feet (mm) from the axis of rotation to 
the point of uplift on the roof tile. The point of 
uplift shall be taken at 0.76L from the head of the 
tile and the middle of the exposed width. For roof 
tiles with nails or screws (with or without a tail 
clip), the axis of rotation shall be taken as the head 
of the tile for direct deck application or as the top 
edge of the batten for battened applications. For 
roof tiles fastened only by a nail or screw along the 
side of the tile, the axis of rotation shall be 
determined by testing. For roof tiles installed with 
battens and fastened only by a clip near the tail of 
the tile, the moment arm shall be determined about 
the top edge of the batten with consideration given 
for the point of rotation of the tiles based on straight 
bond or broken bond and the tile profile. 

Ma= Aerodynamic uplift moment, feet-pounds (N-mm) 
acting to raise the tail of the tile. 
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qh = Wind velocity pressure, psf (kN/m2
) determined 

from Section 27.3.2 of ASCE 7. 

Concrete and clay roof tiles complying with the follow
ing limitations shall be designed to withstand the aerody
namic uplift moment as determined by this section. 

1. The roof tiles shall be either loose laid on battens, 
mechanically fastened, mortar set or adhesive set. 

2. The roof tiles shall be installed on solid sheathing 
that has been designed as components and cladding. 

3. An underlayment shall be installed in accordance 
with Chapter 15. 

4. The tile shall be single lapped interlocking with a 
minimum head lap of not less than 2 inches (51 
mm). 

5. The length of the tile shall be between 1.0 and 1.75 
feet (305 mm and 533 mm). 

6. The exposed width of the tile shall be between 0.67 
and 1.25 feet (204 mm and 381 mm). 

7. The maximum thickness of the tail of the tile shall 
not exceed 1.3 inches (33 mm). 

8. Roof tiles using mortar set or adhesive set systems 
shall have at least two-thirds of the tile's area free of 
mortar or adhesive contact. 

1609.6 Alternate all-heights method. The alternate wind 
design provisions in this section are simplifications of the 
ASCE 7 Directional Procedure. 

1609.6.1 Scope. As an alternative to ASCE 7 Chapters 27 
and 30, the following provisions are permitted to be used 
to determine the wind effects on regularly shaped build
ings, or other structures that are regularly shaped, that 
meet all of the following conditions: 

1. The building or other structure is less than or equal 
to 75 feet (22 860 mm) in height with a height-to
least-width ratio of 4 or less, or the building or other 
structure has a fundamental frequency greater than 
or equal to 1 hertz. 

2. The building or other structure is not sensitive to 
dynamic effects. 

3. The building or other structure is not located on a 
site for which channeling effects or buffeting in the 
wake of upwind obstructions warrant special consid
eration. 

4. The building shall meet the requirements of a simple 
diaphragm building as defined in ASCE 7 Section 
26.2, where wind loads are only transmitted to the 
main windforce-resisting system (MWFRS) at the 
diaphragms. 

5. For open buildings, multispan gable roofs, stepped 
roofs, sawtooth roofs, domed roofs, roofs with 
slopes greater than 45 degrees (0.79 rad), solid free
standing walls and solid signs, and rooftop equip
ment, apply ASCE 7 provisions. 
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1609.6.1.1 Modifications. The following modifica
tions shall be made to certain subsections in ASCE 7: in 
Section 1609.6.2, symbols and notations that are spe
cific to this section are used in conjunction with the 
symbols and notations in ASCE 7 Section 26.3. 

1609.6.2 Symbols and notations. Coefficients and vari
ables used in the alternative all-heights method equations 
are as follows: 

c.,1= Net-pressure coefficient based on Kd [(G) (CP) -
(GCP;)], in accordance with Table 1609.6.2. 

G = Gust effect factor for rigid structures in accordance 
with ASCE 7 Section 26.9 .1. 

Kd = Wind directionality factor in accordance with ASCE 
7 Table 26-6. 

P.,1= Design wind pressure to be used in determination of 
wind loads on buildings or other structures or their 
components and cladding, in psf (kN/m2

). 

1609.6.3 Design equations. When using the alternative 
all-heights method, the MWFRS, and components and 
cladding of every structure shall be designed to resist the 
effects of wind pressures on the building envelope in 
accordance with Equation 16-35. 

Pnet = 0.00256v2Kpne,Kzt (Equation 16-35) 

Design wind forces for the MWFRS shall be not less 
than 16 psf (0.77 k:N/m2

) multiplied by the area of the 
. structure projected on a plane normal to the assumed wind 
direction (see ASCE 7 Section 27.4.7 for criteria). Design 
net wind pressure for components and cladding shall be 
not less than 16 psf (0.77 kN/m2

) acting in either direction 
normal to the surface. 

1609.6.4 Design procedure. The MWFRS and the com
ponents and cladding of every building or other structure 
shall be designed for the pressures calculated using Equa
tion 16-35. 

1609.6.4.1 Main wind.force-resisting systems. The 
MWFRS shall be investigated for the torsional effects 
identified in ASCE 7 Figure 27.4-8. 

1609.6.4.2 Determination of Kz and Kz1. Velocity pres
sure exposure coefficient, K71 shall be determined in 
accordance with ASCE 7 Section 27.3.1 and the topo
graphic factor, K,

1
, shall be determined in accordance 

with ASCE 7 Section 26.8. 

1. For the windward side of a structure, Kzt and K, 
shall be based on height z. 

2. For leeward and sidewalls, and for windward and 
leeward roofs, K,1 and K, shall be based on mean 
roof height h. 

1609.6.4.3 Determination of net pressure coeffi. 
cients, C,,,1• For the design of the MWFRS and for com
ponents and cladding, the sum of the internal and 
external net pressure shall be based on the net pressure 
coefficient, cnet' 

1. The pressure coefficient, C.,1 for walls and roofs 
shall be determined from Table 1609.6.2. 
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2. Where cnet has more than one value, the more 
severe wind load condition shall be used for 
design. 

1609.6.4.4 Application of wind pressures. When 
using the alternative all-heights method, wind pressures 
shall be applied simultaneously on, and in a direction 
normal to, all building envelope wall and roof surfaces. 

1609.6.4.4.1 Components and cladding. Wind 
pressure for each component or cladding element is 
applied as follows using cnet values based on the 
effective wind area, A, contained within the zones in 
areas of discontinuity of width and/or length "a," 
"2a" or "4a" at: comers of roofs and walls; edge 
strips for ridges, rakes and eaves; or field areas on 
walls or roofs as indicated in figures in tables in 
ASCE 7 as referenced in Table 1609.6.2 in accor
dance with the following: 

1. Calculated pressures at local discontinuities 
acting over specific edge strips or comer 
boundary areas. 

2. Include "field" (Zone 1, 2 or 4, as applicable) 
pressures applied to areas beyond the bound
aries of the areas of discontinuity. 

3. Where applicable, the calculated pressures at 
discontinuities (Zone 2 or 3) shall be com
bined with design pressures that apply specifi
cally on rakes or eave overhangs . 

SECTION 1610 
SOIL LATERAL LOADS 

1610.1 General. Foundation walls and retaining walls shall 
be designed to resist lateral soil loads. Soil loads specified in 
Table 1610.1 shall be used as the minimum design lateral soil 
loads unless determined otherwise by a geotechnical investi
gation in accordance with Section 1803. Foundation walls 
and other walls in which horizontal movement is restricted at 
the top shall be designed for at-rest pressure. Retaining walls 
free to move and .rotate at the top shall be permitted to be 
designed for active pressure. Design lateral pressure from 
surcharge loads shall be added to the lateral earth pressure 
load. Design lateral pressure shall be increased if soils at the 
site are expansive. Foundation walls shall be designed to sup
port the weight of the full hydrostatic pressure of undrained 
backfill unless a drainage system is installed in accordance 
with Sections 1805.4.2 and 1805.4.3. 

Exception: Foundation walls extending not more than 8 
feet (2438 mm) below grade and laterally supported at the 
top by flexible diaphragms shall be permitted to be 
designed for active pressure. 
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TABLE 1609.6.2 
NET PRESSURE COEFFICIENTS, Cn•t"' b 

STRUCTURE OR DESCRIPTION c •• ,FACTOR PART THEREOF 

Enclosed Partially enclosed 

+Internal - Internal +Internal - Internal 
Walls: pressure pressure pressure pressure 

Windward wall 0.43 0.73 0.11 1.05 

Leeward wall -0.51 -0.21 -0.83 0.11 

Sidewall -0.66 -0.35 -0.97 -0.04 

Windward 1.28 1.28 
Parapet wall 

-0.85 -0.85 Leeward 

Roofs: Enclosed Partially enclosed 

Wind perpendicular to ridge +Internal - Internal +Internal - Internal 
pressure pressure pressure pressure 

Leeward roof or flat roof -0.66 -0.35 -0.97 -0.04 

Windward roof slopes: 

Condition 1 -1.09 -0.79 -1.41 -0.47 
Slope< 2:12 (10°) 

Condition2 -0.28 0.02 -0.60 0.34 

Condition 1 -0.73 -0.42 -1.04 -0.11 
Slope= 4:12 (18°) 

Condition2 -0.05 0.25 -0.37 0.57 

Condition 1 -0.58 -0.28 -0.90 0.04 
Slope= 5:12 (23°) 

Condition2 0.03 0.34 -0.29 0.65 1. Main windforce-
resisting frames and Condition 1 -0.47 -0.16 -0.78 0.15 

systems 
Slope= 6:12 (27°) 

Condition2 0.06 0.37 -0.25 0.68 

Condition 1 -0.37 -0.06 -0.68 0.25 
Slope= 7:12 (30°) 

Condition 2 0.07 0.37 -0.25 0.69 

Condition 1 -0.27 0.04 -0.58 0.35 
Slope= 9:12 (37°) 

Condition 2 0.14 0.44 -0.18 0.76 

Slope= 12:12 (45°) 0.14 0.44 -0.18 0.76 

Wind parallel to ridge and flat roofs -1.09 -0.79 -1.41 -0.47 

Nonbuilding Structures: Chimneys, Tanks and Similar Structures: 

h/D 

1 7 25 

Sguare (Wind normal to face) 0.99 1.07 1.53 

Square (Wind on diagonal) 0.77 0.84 1.15 

Hexagonal or octagonal 0.81 0.97 1.13 

Round 0.65 0.81 0.97 

Open signs and lattice frameworks Ratio of solid to gross area 

<0.1 0.1to0.29 0.3 to 0.7 

Flat 1.45 1.30 1.16 

Round 0.87 0.94 1.08 

(continued) 
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TABLE 1609.6.2-continued 
NET PRESSURE COEFFICIENTS, Cn.t"'b 

STRUCTURE OR PART DESCRIPTION c.arFACTOR THEREOF 

Roof elements and slopes Enclosed Partially enclosed 

Gable of hipped configurations (Zone 1) 

Flat< Slope< 6:12 (27°) See ASCE 7 Figure 30.4-2B Zone 1 

Positive 
10 square feet or less 0.58 0.89 

100 square feet or more 0.41 0.72 

10 square feet or less -1.00 -1.32 
Negative 

100 square feet or more -0.92 -1.23 

Overhang: Flat< Slope < 6: 12 (27°) See ASCE 7 Figure 30.4-2A Zone 1 

10 square feet or less -1.45 

Negative 100 square feet or more -1.36 

500 square feet or more -0.94 

2. Components and 
6:12 (27°) <Slope< 12:12 (45°) See ASCE 7 Figure 30.4-2C Zone 1 

cladding not in areas 10 square feet or less 0.92 1.23 
Positive 

of discontinuity- 100 square feet or more 0.83 1.15 
roofs and overhangs 10 square feet or less -1.00 -1.32 

Negative 
100 square feet or more -0.83 -1.15 

Monosloped configurations (Zone 1) Enclosed Partlally enclosed 

Flat< Slope< 7:12 (30°) See ASCE 7 Figure 30.4-5B Zone 1 

10 square feet or less 0.49 0.81 
Positive 

100 square feet or more 0.41 0.72 

10 square feet or less -1.26 -1.57 
Negative 

100 square feet or more -1.09 -1.40 

Tall flat-topped roofs h > 60 feet Enclosed Partially enclosed 

Flat< Slope< 2: 12 (10°) (Zone 1) See ASCE 7 Figure 30.8-1 Zone 1 

10 square feet or less -1.34 -1.66 
Negative 

500 square feet or more -0.92 -1.23 

Gable or hipped configurations at ridges, eaves and rakes (Zone 2) 

Flat< Slope< 6:12 (27°) See ASCE 7 Figure 30.4-2B Zone 2 

Positive 
10 square feet or less 0.58 0.89 

100 square feet or more 0.41 0.72 

10 square feet or less -1.68 -2.00 
Negative 

100 square feet or more -1.17 -1.49 

3. Components and 
Overhang for Slope Flat< Slope< 6: 12 (27°) See ASCE 7 Figure 30.4-2B Zone 2 

cladding in areas of 10 square feet or less -1.87 

discontinuity-roofs 
Negative 

100 square feet or more -1.87 
and overhangs (con- 6:12 (27°) <Slope< 12:12 (45°) Figure 30.4-2C Enclosed Partlally enclosed 
tinued) 

10 square feet or less 0.92 1.23 
Positive 

100 square feet or more 0.83 1.15 

10 square feet or less -1.17 -1.49 
Negative 

100 square feet or more -1.00 -1.32 

Overhang for 6:12 (27°) <Slope< 12:12 (45°) See ASCE 7 Figure 30.4-2C Zone 2 

10 square feet or less -1.70 
Negative 

500 square feet or more -1.53 

(continued) 
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TABLE 1609.6.2-continued 
NET PRESSURE COEFFICIENTS, Cnei8' b 

STRUCTURE OR PART DESCRIPTION c .. ,FACTOR THEREOF 

Roof elements and slopes Enclosed Partially enclosed 

Monosloped configurations at ridges, eaves and rakes (Zone 2) 

Flat< Slope< 7: 12 (30°) See ASCE 7 Figure 30.4-5B Zone 2 

Positive 
10 square feet or less 0.49 0.81 

100 square feet or more 0.41 0.72 

Negative 
10 square feet or less -1.51 -1.83 

100 square feet or more -1.43 -1.74 

Tall flat topped roofs h > 60 feet Enclosed Partially enclosed 

Flat< Slope< 2: 12 (10°) (Zone 2) See ASCE 7 Figure 30.8-1 Zone 2 

Negative 
10 square feet or less -2.11 -2.42 

500 square feet or more -1.51 -1.83 

Gable or hipped configurations at comers (Zone 3) See ASCE 7 Figure 30.4-2B Zone 3 

Flat< Slope< 6:12 (27°) Enclosed Partially enclosed 

Positive 
10 square feet or less 0.58 0.89 

100 square feet or more 0.41 0.72 

Negative 
10 square feet or less -2.53 -2.85 

100 square feet or more -1.85 -2.17 

Overhang for Slope Flat < Slope < 6: 12 (27°) See ASCE 7 Figure 30.4-2B Zone 3 
3. Components and clad- 10 square feet or less -3.15 
ding in areas of discontinu- Negative 

100 square feet or more -2.13 
ity-roofs and overhangs 

6: 12 (27°) < 12: 12 ( 45°) See ASCE 7 Figure 30.4-2C Zone 3 

Positive 
10 square feet or less 0.92 1.23 

100 square feet or more 0.83 1.15 

Negative 
10 square feet or less -1.17 -1.49 

100 square feet or more -1.00 -1.32 

Overhang for 6:12 (27°) <Slope< 12:12 (45°) Enclosed Partially enclosed 

Negative 
10 square feet or less -1.70 

100 square feet or more -1.53 

Monosloped Configurations at comers (Zone 3) See ASCE 7 Figure 30.4-5B Zone 3 

Flat< Slope< 7:12 (30°) 

Positive 
10 square feet or less 0.49 0.81 

100 square feet or more 0.41 0.72 

Negative 
10 square feet or less -2.62 -2.93 

100 square feet or more -1.85 -2.17 

Tall flat topped roofs h > 60 feet Enclosed Partially enclosed 

Flat< Slope< 2: 12 (10°) (Zone 3) See ASCE 7 Figure 30.8-1 Zone 3 

Negative 
10 square feet or less -2.87 -3.19 

500 square feet or more -2.11 -2.42 

Wall Elements: h $; 60 feet (Zone 4) ASCE 7 Figure 30.4-1 Enclosed Partially enclosed 

Positive 
10 square feet or less 1.00 1.32 

4. Components and clad- 500 square feet or more 0.75 1.06 
ding not in areas of discon- 10 square feet or less -1.09 -1.40 
tinuity-walls and Negative 

500 square feet or more -0.83 -1.15 parapets 
(continued) Wall Elements: h > 60 feet(Zone 4) See ASCE 7 Figure 30.6-1Zone4 

Positive 
20 square feet or less 0.92 1.23 

500 square feet or more 0.66 0.98 

(continued) 
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TABLE 1609.6.2-continued 
NET PRESSURE COEFFICIENTS, Cnet "· b 

STRUCTURE OR DESCRIPTION Cn.,FACTOR PART THEREOF 

20 square feet or less -0.92 -1.23 
4. Components and clad- Negative 

500 square feet or more -0.75 -1.06 
ding not in areas of discon-

Parapet Walls 
tinuity-walls and 
parapets Positive 2.87 3.19 

Negative -1.68 -2.00 

Wall elements: h ~ 60 feet (Zone 5) ASCE 7 Figure 30.4-1 Enclosed Partially enclosed 

10 square feet or less 1.00 1.32 
Positive 

500 square feet or more 0.75 1.06 

10 square feet or less -1.34 -1.66 
Negative 

500 square feet or more -0.83 -1.15 
5. Components and Wall elements: h > 60 feet (Zone 5) See ASCE 7 Figure 30.6-1Zone4 
cladding in areas of 

Positive 20 square feet or less 0.92 1.23 
discontinuity-walls and 
parapets 500 square feet or more 0.66 0.98 

20 square feet or less -1.68 -2.00 
Negative 

500 square feet or more -1.00 -1.32 

Parapet walls 

Positive 3.64 3.95 

Negative -2.45 -2.76 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929m2
, 1degree=0.0175 rad. 

a. Linear interpolation between values in the table is permitted. 
b. Some C,,,1 values have been grouped together. Less conservative results may be obtained by applying ASCE 7 provisions. 

DESCRIPTION OF BACKFILL MATERIAL0 

Well-graded, clean gravels; gravel-sand mixes 

Poorly graded clean gravels; gravel-sand mixes 

Silty gravels, poorly graded gravel-sand mixes 

Clayey gravels, poorly graded gravel-and-clay mixes 

Well-graded, clean sands; gravelly sand mixes 

Poorly graded clean sands; sand-gravel mixes 

Silty sands, poorly graded sand-silt mixes 

Sand-silt clay mix with plastic fines 

Clayey sands, poorly graded sand-clay mixes 

Inorganic silts and clayey silts 

Mixture of inorganic silt and clay 

Inorgauic clays of low to medium plasticity 

Organic silts and silt clays, low plasticity 

Inorganic clayey silts, elastic silts 

Inorganic clays of high plasticity 

Organic clays and silty clays 

TABLE 1610.1 
LATERAL SOIL LOAD ' 

UNIFIED SOIL 
CLASSIFICATION 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SM-SC 

SC 

ML 

ML-CL 

CL 

OL 

MH 

CH 

OH 

For SI: 1 pound per square foot per foot of depth= 0.157 kPa/m, 1 foot= 304.8 mm. 

DESIGN LATERAL SOIL LOAD' 
(pound per square foot per foot of depth) 

Active pressure At-rest pressure 

30 60 

30 60 

40 60 

45 60 

30 60 

30 60 

45 60 

45 100 

60 100 

45 100 

60 100 

60 100 

Noteb Noteb 

Noteb Noteb 

Noteb Noteb 

Noteb Noteb 

a. Design lateral soil loads are given for moist conditions for the specified soils at their optimum densities. Actual field conditions shall govern. Submerged or 
saturated soil pressures shall include the weight of the buoyant soil plus the hydrostatic loads. 

b. Unsuitable as backfill material. 
c. The definition and classification of soil materials shall be in accordance with ASTM D 2487. 
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SECTION 1611 
RAIN LOADS 

1611.1 Design rain loads. Each portion of a roof shall be 
designed to sustain the load of rainwater that will accumulate 
on it if the primary drainage system for that portion is 
blocked plus the uniform load caused by water that rises 
above the inlet of the secondary drainage system at its design 
flow. The design rainfall shall be based on the 100-year 
hourly rainfall rate indicated in Figure 1611.1 or on other 
rainfall rates determined from approved local weather data. 

R = 5.2(d, + dh) (Equation 16-36) 

For SI: R = 0.0098(d, + dh) 

where: 

dh = Additional depth of water on the undeflected roof 
above the inlet of secondary drainage system at its 
design flow (i.e., the hydraulic head), in inches (mm). 

d, = Depth of water on the undeflected roof up to the inlet 
of secondary drainage system when the primary 
drainage system is blocked (i.e., the static head), in 
inches (mm). 

R = Rain load on the undeflected roof, in psf (kN/IDi). 
When the phrase "undeflected roof' is used, 
deflections from loads (including dead loads) shall not 
be considered when determining the amount of rain on 
the roof. 

1611.2 Ponding instability. Susceptible bays of roofs shall 
be evaluated for ponding instability in accordance with Sec
tion 8.4 of ASCE 7. 

1611.3 Controlled drainage. Roofs equipped with hardware 
to control the rate of drainage shall be equipped with a sec
ondary drainage system at a higher elevation that limits accu
mulation of water on the roof above that elevation. Such roofs 
shall be designed to sustain the load of rainwater that will 
accumulate on them to the elevation of the secondary drain
age system plus the uniform load caused by water that rises 
above the inlet of the secondary drainage system at its design 
flow determined from Section 1611.1. Such roofs shall also 
be checked for ponding instability in accordance with Section 
1611.2. 

SECTION 1612 
FLOOD LOADS 

1612.1 General. Within flood hazard areas as established in 
Section 1612.3, all new construction of buildings, structures 
and portions of buildings and structures, including substantial 
improvement and restoration of substantial damage to build
ings and structures, shall be designed and constructed to resist 
the effects of flood hazards and flood loads. For buildings 
that are located in more than one flood hazard area, the pro
visions associated with the most restrictive flood hazard area 
shall apply. 

1612.2 Definitions. The following terms are defined in Chap
ter 2: 

BASE FLOOD. 
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BASE FLOOD ELEVATION. 

BASEMENT. 

COASTAL A ZONE. 

COASTAL HIGH HAZARD AREA. 

DESIGN FLOOD. 

DESIGN FLOOD ELEVATION. 

DRY FLOODPROOFING. 

EXISTING CONSTRUCTION. 

EXISTING STRUCTURE. 

FLOOD or FLOODING. 

FLOOD DAMAGE-RESISTANT MATERIALS. 

FLOOD HAZARD AREA. 

FLOOD INSURANCE RATE MAP (FIRM). 

FLOOD INSURANCE STUDY. 

FLOODWAY. 

LOWEST FLOOR. 

SPECIAL FLOOD HAZARD AREA. 

START OF CONSTRUCTION. 

SUBSTANTIAL DAMAGE. 

SUBSTANTIAL IMPROVEMENT. 

1612.3 Establishment of flood hazard areas. To establish 
flood hazard areas, the applicable governing authority shall 
adopt a flood hazard map and supporting data. The flood haz
ard map shall include, at a minimum, areas of special flood 
hazard as identified by the Federal Emergency Management 
Agency in an engineering report entitled "The Flood Insur
ance Study for [INSERT NAME OF JURISDICTION]," dated 
[INSERT DATE OF ISSUANCE], as amended or revised with the 
accompanying Flood Insurance Rate Map (FIRM) and Flood 
Boundary and Floodway Map (FBFM) and related supporting 
data along with any revisions thereto. The adopted flood haz
ard map and supporting data are hereby adopted by reference 
and declared to be part of this section. 

1612.3.l Design flood elevations. Where design flood 
elevations are not included in the flood hazard areas 
established in Section 1612.3, or where floodways are not 
designated, the building official is authorized to require 
the applicant to: 

1. Obtain and reasonably utilize any design flood ele
vation and floodway data available from a federal, 
state or other source; or 

2. Determine the design flood elevation and/or flood
way in accordance with accepted hydrologic and 
hydraulic engineering practices used to define spe
cial flood hazard areas. Determinations shall be 
undertaken by a registered design professional who 
shall document that the technical methods used 
reflect currently accepted engineering practice. 
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1.5 

[P] FIGURE 1611.1 
100-YEAR, 1-HOUR RAINFALL {INCHES) WESTERN UNITED STATES 

For SI: 1 inch= 25.4 mm. 
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 
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[P] FIGURE 1611.1-continued 
100-YEAR, 1-HOUR RAINFALL (INCHES) CENTRAL UNITED STATES 

For SI: 1 inch= 25.4 mm. 
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 
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4.28 ......... 

[P] FIGURE 1611.1-continued 
100-YEAR, 1-HOUR RAINFALL (INCHES) EASTERN UNITED STATES 

For SI: 1 inch= 25.4 mm. 
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 
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[P] FIGURE 1611.1-continued 
100·YEAR, 1·HOUR RAINFALL (INCHES) ALASKA 

Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 
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[P] FIGURE 1611.1-continued 
100-YEAR, 1-HOUR RAINFALL (INCHES) HAWAII 

Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 
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1612.3.2 Determination of impacts. In riverine flood 
hazard areas where design flood elevations are specified 
but floodways have not been designated, the applicant 
shall provide a floodway analysis that demonstrates that 
the proposed work will not increase the design flood ele
vation more than 1 foot (305 mm) at any point within the 
jurisdiction of the applicable governing authority. 

1

1612.4 Design and construction. The design and construc
tion of buildings and structures located in flood hazard areas, 
including coastal high hazard areas and coastal A zanes, 
shall be in accordance with Chapter 5 of ASCE 7 and ASCE 
24. 

1612.5 Flood hazard documentation. The following docu
mentation shall be prepared and sealed by a registered design 
professional and submitted to the building official: 

1. For construction in flood hazard areas other than 
coastal high hazard areas or coastal A zanes: 

1.1. The elevation of the lowest floor, including the 
basement, as required by the lowest floor eleva
tion inspection in Section 110.3.3 and for the 
final inspection in Section 110.3.10.1. 

1.2. For fully enclosed areas below the design flood 
elevation where provisions to allow for the 
automatic entry and exit of floodwaters do not 
meet the minimum requirements in Section 
2.6.2.l of ASCE 24, construction documents 
shall include a statement that the design will 
provide for equalization of hydrostatic flood 
forces in accordance with Section 2.6.2.2 of 
ASCE24. 

1.3. For dry floodproofed nonresidential buildings, 
construction documents shall include a state
ment that the dry floodproofing is designed in 
accordance with ASCE 24. 

2. For construction in coastal high hazard areas and 
coastal A zanes: 

386 

2.1. The elevation of the bottom of the lowest hori
zontal structural member as required by the 
lowest floor elevation inspection in Section 
110.3.3 and for the final inspection in Section 
110.3.10.1. 

2.2. Construction documents shall include a state
ment that the building is designed in accordance 
with ASCE 24, including that the pile or col
umn foundation and building or structure to be 
attached thereto is designed to be anchored to 
resist flotation, collapse and lateral movement 
due to the effects of wind and flood loads acting 
simultaneously on all building components, and 
other load requirements of Chapter 16. 

2.3. For breakaway walls designed to have a resis
tance of more than 20 psf (0.96 kN/m2

) deter
mined using allowable stress design, 
construction documents shall include a state
ment that the breakaway wall is designed in 
accordance with ASCE 24. 

SECTION 1613 
EARTHQUAKE LOADS 

1613.1 Scope. Every structure, and portion thereof, including 
nonstructural components that are permanently attached to 
structures and their supports and attachments, shall be 
designed and constructed to resist the effects of earthquake 
motions in accordance with ASCE 7, excluding Chapter 14 
and Appendix 1 lA. The seismic design category for a struc
ture is permitted to be determined in accordance with Section 
1613 or ASCE 7. 

Exceptions: 

1. Detached one- and two-family dwellings, assigned 
to Seismic Design Category A, B or C, or located 
where the mapped short-period spectral response 
acceleration, S8, is less than 0.4 g. 

2. The seismic force-resisting system of wood-frame 
buildings that conform to the provisions of Section 
2308 are not required to be analyzed as specified in 
this section. 

3. Agricultural storage structures intended only for 
incidental human occupancy. 

4. Structures that require special consideration of their 
response characteristics and environment that are 
not addressed by this code or ASCE 7 and for which 
other regulations provide seismic criteria, such as 
vehicular bridges, electrical transmission towers, 
hydraulic structures, buried utility lines and their 
appurtenances and nuclear reactors. 

1613.2 Definitions. The following terms are defined in Chap
ter 2: 

DESIGN EARTHQUAKE GROUND MOTION. 

MECHANICAL SYSTEMS. 

ORTHOGONAL. 

RISK-TARGETED MAXIMUM CONSIDERED 
EARTHQUAKE (MCEJ GROUND MOTION 
RESPONSE ACCELERATION. 

SEISMIC DESIGN CATEGORY. 

SEISMIC FORCE-RESISTING SYSTEM. 

SITE CLASS. 

SITE COEFFICIENTS. 

1613.3 Seismic ground motion values. Seismic ground 
motion values shall be determined in accordance with this 
section. 

1613.3.1 Mapped acceleration parameters. The parame
ters S8 and S1 shall be determined from the 0.2 and 1-sec
ond spectral response accelerations shown on Figures 
1613.3.1(1) through 1613.3.1(8). Where sl is less than or 
equal to 0.04 and S8 is less than or equal to 0.15, the struc
ture is permitted to be assigned Seismic Design Category 
A. 
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1613.3.2 Site class definitions. Based on the site soil 
properties, the site shall be classified as Site Class A, B, C, 
D, E or Fin accordance with Chapter 20 of ASCE 7. 

Where the soil properties are not known in sufficient 
detail to determine the site class, Site Class D shall be used 
unless the building official or geotechnical data deter
mines Site Class E or F soils are present at the site. 

1613.3.3 Site coefficients and adjusted maximum con
sidered earthquake spectral response acceleration 
parameters. The maximum considered earthquake spec
tral respol).se acceleration for short periods, SMs• and at 1-
second period, SM1, adjusted for site class effects shall be 
determined by Equations 16-37 and 16-38, respectively: 

SMs =Fass (Equation 16-37) 

SM1 = FvS1 (Equation 16-38) 

where: 

Fa = Site coefficient defined in Table 1613.3.3(1). 

Fv = Site coefficient defined in Table 1613.3.3(2). 

Ss = The mapped spectral accelerations for short periods 
as determined in Section 1613.3.1. 

STRUCTURAL DESIGN 

S1 = The mapped spectral accelerations for a 1-second 
period as determined in Section 1613.3.1. 

1613.3.4 Design spectral response acceleration parame
ters.Five-percent damped design spectral response accel
eration at short periods, SDs, and at 1-second period, SDI• 

shall be determined from Equations 16-39 and 16-40, 
respectively: 

2 
Sns = 3SMs 

2 
SDI = 3SM1 

where: 

(Equation 16-39) 

(Equation 16-40) 

SMs =The maximum considered earthquake spectral 
response accelerations for short period · as 
determined in Section 1613.3.3. 

SM1 =The maximum considered earthquake spectral 
response accelerations for 1-second period as 
determined in Section 1613.3.3. 

TABLE 1613.3.3(1) 
VALUES OF SITE COEFFICIENT F. • 

MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIOD 
SITE CLASS 

s. :o;;o.25 s.= o.5o S,=0.75 S,= 1.00 

A 0.8 0.8 0.8 0.8 

B 1.0 1.0 1.0 1.0 

c 1.2 1.2 1.1 1.0 

D 1.6 1.4 1.2 1.1 

E 2.5 1.7 1.2 0.9 

F Noteb Noteb Noteb Noteb 

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, s,. 
b. Values shall be determined in accordance with Section 11.4.7 of ASCE 7. 

TABLE 1613.3.3(2) 
VALUES OF SITE COEFFICIENT Fv" 

MAPPED SPECTRAL RESPONSE ACCELERATION AT 1-SECOND PERIOD 
SITE CLASS 

s1 :o;;o.1 S1 =0.2 s;=o.3 S1= 0.4 

A 0.8 0.8 0.8 0.8 

B 1.0 1.0 1.0 1.0 

c 1.7 1.6 1.5 1.4 

D 2.4 2.0 1.8 1.6 

E 3.5 3.2 2.8 2.4 

F Noteb Noteb Noteb Noteb 

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, SI" 
b. Values shall be determined in accordance with Section 11.4.7 of ASCE 7. 
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120° 

DISCUSSION 

Maps prepared by United Stites Geological Survey (USGS) in 
collaboration with the Federal E.m'1"gencyManagementAgency 
(FEMA}.fundcdBuilding Seismic Safety Council (BSSC) and 
the.American Society of Civil Engineers (ASCE). The basis is 
explained in commentaries prepared by BSSC andASCE and in 
the references, 

Ground motion values contoured on these maps incorporate: 
• a target risk of structural collapse equal to 1% in 50 years 
based upon a generic structural fragility 

•a factor of 1.1 to adjust from ageometricmeanto the 
maximum response regardless of direction 

• deterministic ui:perlimits imposed near large, active faults, 
which are taken as 1.8 times lhe estimated median response 
to the characteristic earthquake for the tault (1.8 is used to 
represent the 84th percentile response), but not !en than 
150%g. 

.AJ such, the values are differentfrom those on the u~fonn
batard 2008USGS National SeismicHazardMaps_posted at: 
http:f/earthquake.usgs.govlhat.maps. 

L-arger, more detailed versions of these maps arc not provided 
because it is recommended that the cormsponding USGS web 
tool (http://eirthquake.usgs.gov/designmaps or 
http://content.scinstitute.org) be used to determine the mapped 
value for aspecifiedlocation. 

110° 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal EmttgcncyMaiagementAgency 
(.FEMA)-fundedBuilding_ Seismic Safety Council (BSSC) and 
the.American Society of Civil Engineers (ASCE). The basis is 
explained in commentaries prepared by BSSC and ASCE. and in 
the references. 

Ground motion values contoured on these maps incorporate: 
• a tm-gct risk of structural collapse equal to 1% in 50 yean; 
based upon a generic structural fragility 

• a factor of 1.3 to adjust from a geometric mean to the 
maximum response regardless of direction 

• deterministic upper limits imposed near Jaxge, iu::tive faults, 
which are taken as 1.8 times the estimated median rcsp-onse 
to the characteristic earthquake for the fault (1.8 is used to 
represent the 84th percenti1.eresponse), but not less than 
60%g . 

.As such, the values are different from those on the uniform.
hazard 2008USGS National Seismic- Haz:ard Maps posted at: 
http:l/earthquake.usgs.gov/hamiaps. 

Larger, more det<filed versions of these maps are not provided 
because it is recommended that the com:sponding USGS web 
tool (http://earthquake.usgs.gov/designmaps or 
http:/lcontentscinstitute.org) be used to determine the mapped 
value for a specified location. 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal EmergencyManagemcntAgency 
(FEMA)-fundcdBuilding Seismic Safety Council (BSSC) and 
the American Society of Civil Engineers (ASCE). The basis is 
C3:plained in commentaries prepared by BSSC and ASCE and in 
the references. 

Ground motion values contoured on these maps incorporate: 
•a target risk of structural collapse equal to 1% in 50 years 
based upon a generic structural fragility 

•deterministic upper limits imposednearlarge, active faults, 
which are taken as 1.8 times the estimated median response 
to the chara::teristic earthquake for the fault (1.8 is used to 
re!X'esent the 84th pcn:entile response), but not less than 
1500/o and 60% g for 0.2 and 1.0 sec, respectivc:ly. 

.As such, the viiues are different from those on the uniform
ha.zard 1998 USGS National Seismic Hazard Maps for Hawl!'ii 
posted at http:l/carthquake:.usgs.govlhazmaps. 

Larger, more detailed versions of these maps arc not provided 
because it is recommended that the corresponding USGS web 
tool (http://earthquake.usgs.gov/designmaps or 
http://contentseinstitute.oig) be used to determine the mapped 
value for a specified location. 
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DISCUSSION 

M~s prepared by United States Geological Survey (USGS) in 
collaboration with the Federal Emerge:n.cy Management Agency 
(FEMA).fundedBuilding Seismic Safety Council (BSSC) and 
theAm.eriean Society of Civil Engineers (ASCE). The basis is 
ccplained in Commentaries prepared by BSSC andASCB and in 
the references. 

Ground motion values contoured on these maps incorporate: 
•a target risk of structural collapse equal to 1% in 50 years 
baseduponagcncricstructuralfragility · 

•afaetorofl.1 to adjustfrom a geometric mean to the 
marimum :response regardlcs' of direction 

• detciministic upper limits imposed near large, active faults, 
which are taken as 1.8 times the estima!:cd median response 
to the characteristic carthq1.1akeforthefault (1.8 is used to 
represent the 84th percentile response), but not less th.an 
150%g. 

k such, the values are differentfrom those on theunifomi
ba:z:Z"d 2007USGSNational Seismic Hazard Maps for AlllSka 
posted athttp:l/earthq1.1ake.usgs.govJhazmap,. 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal Emergency Managemm.tAgency 
<;FEMA)..fundedB1lilding Seismic Safety Council (BSSC) and 
the.Amcriclll. Society of Civil Engineers (ASCE). The be::is is 
explained in commentaries prepared by ESSC andASCE and in 
the references. 

Ground motion value$ contoured on these maps incorporate: 
•a target risk of structural collapse equal to 1% in 50 years 
based upon a generic druchlral. ffa8ility 

•a factor of l3to adjust from a geometric mean.to the 
ma:x::i.mum n:sponse regardless of direction 

• dctccm.inistic upper limits imposednearlarge, active faults, 
which arc taken as 1.8 times the tstimatcd median response 
to the characteristic earthquake for the fault (1.8 is used to 
represent the 84thperccntile response), but not less than 
600/og. 

As such, the values arc different from those on the unifonn~ 
Ward 2007USGSNational Seismic Huard Maps for Alaska 
posted at http://earthquake.usgs.gov/b.aunaps. 

Larger, more detailed versions of these maps are not provided 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal Emergency ManagementAgency 
(.FEMA)-fundedBuilding Seismic Safety Council (BSSC) and 
the American Society of Civil Engineers (ASCE). The basis is 
explained in commentaries prepared by BSSC and ASCE and in 
the references. 

Ground motion values contoured on these maps incorporate: 
•a target risk of structural collapse equal to 1% in 50 years 
based upon a generic struclural fragility 

•a factor of 1.1 and 1.3 for 0.2 and 1.0 sec, respectively, to 
adjust from a geometric mean to the maximum rcspome 
regardless of direction 

• deterministic upper limits imposed near large, active faults, 
which are taken as 1.8times the estimated median response 
to the characteristic earthquake for the fault (1.8 is used to 
represent the 84tb percentile response), but not less than 
1500~ and 60% g for 0.2 and 1.0 sec, respectively. 

k such, the v<iues are different from those on thcuniform
hu:ard 2003USGS National Seismic Hm.:;rdMaps for Puerto 
Rico and the U.S. ViJBin Islands posted at 
http://edquakc.usgs.govlhamlaps. 

Larger, more detailed versions of these maps are not provided 
because it is recommended that the corresponding USGSwcb 
tool (http:/learthquakc.usgs.gov/designmaps or 
http://content.seinstitute.org) be used to determine the mapped 
wlue for asoccifiedlocation. 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal Emergency ManagementAgency 
(FEMA)-funded Building Seismic Safety Council (BSSC). The 
basis is explained in commentary prepan:d by BSSC and in the 
references. 

Ground motion values contoured on these maps incorporate: 
• a target risk of structural collapse equal to 1 % in 50 years 

based upon a generic structural fragility 
• a factor of 1.1 and 1.3 for 0.2 and 1.0 sec, respectively, to 

adjust from a geometric mean to the maximum response 
regardless of direction 

• deterministic upper limits imposed near large, active faults, 
which are taken as 1.8 times the estimated median response 
to the characteristic earthquake fol' the fault(l.8 is used to 
represent the 84th percentile response), but not less than 
150% and 60% g for 0.2 and 1.0 sec, respectively. 

As such, the values are different from those on the uniform
hazard 2012 USGS National Seismic Hazard Maps for Guam 
and the Northern Mariana Islands posted at 
http://earthquake.usgs.gov&azmaps. 

Larger, more detailed versions of these maps are not provided 
because it is recommended that the CO!'fCsponding USGS web 
tool (http://earthquake.usgs.gov/designmnps) be used to 

\.detennine the mapped value for a specified location. 
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DISCUSSION 

Maps prepared by United States Geological Survey (USGS) in 
collaboration with the Federal Emergeocy ManagcmcntAgcney 
(FEMA)-funded Building Seismic Safety Council (BSSC), The 
basis is explained in eommenlary prepared by BSSC and in the 
references, 

Ground motion values contoured on 1hcsc maps incorporate: 
• a target risk of structural collapse equal to 1% in 50 years 
bnscd upon a generic structural fragility 

•a factor ofl.l and 1.3 for 0.2 and 1.0 sec, respectively, to 
adjust from n geometric mean to the maximum response 
regardless of direction 

• deterministic upper limits imposed near large, active faults, 
which are tnken as 1.8 times the estimated median response 
to lhe characteristic earthquake for the fnult(l.8 is used to 
represent the 84th percentile response), but not less than 
150% and 60%, g for 0.2 and 1.0 sec, respectively. 

As such, the vnluc& arc different from those on the unifonn· 
hazard 2012 USGS National Seismic Hazard Maps for American 
Samoa posted at http:l/carthquake.usgs.gov/hazmaps. 

Larger, more detailed versions of these mnps are not provided 
because it is recommended that the corresponding USGS web 
toot {http://eruihquakc.usgs.gov/designmaps) be used to 
detennine the mnppcd vnluc for n specified location, 
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1613.3.5 Determination of seismic design category. 
Structures classified as Risk Category I, II or III that are 
located where the mapped spectral response acceleration 
parameter at 1-second period, S1, is greater than or equal to 
0.75 shall be assigned to Seismic Design Category E. 
Structures classified as Risk Category IV that are located 
where the mapped spectral response acceleration parame
ter at 1-second period, S1, is greater than or equal to 0.75 
shall be assigned to Seismic Design Category F. All other 
structures shall be assigned to a seismic design category 
based on their risk category and the design spectral 
response acceleration parameters, Svs and Sv1, determined 
in accordance with Section 1613.3.4 or the site-specific 
procedures of ASCE 7. Each building and structure shall 
be assigned to the more severe seismic design category in 
accordance with Table 1613.3.5(1) or 1613.3.5(2), irre
spective of the fundamental period of vibration of the 
structure, T. 

1613.3.5.1 Alternative seismic design category deter
mination. Where S1 is less than 0.75, the seismic 
design category is permitted to be determined from 
Table 1613.3.5(1) alone when all of the following 
apply: 

1. In each of the two orthogonal directions, the 
approximate fundamental period of the structure, 
Ta, in each of the two orthogonal directions deter
mined in accordance with Section 12.8.2.1 of 
ASCE 7, is less than 0.8 T, detennined in accor
dance with Section 11.4.5 of ASCE 7. 

2. In each of the two orthogonal directions, the fun
damental period of the structure used to calculate 
the story drift is less than T,. 

3. Equation 12.8-2 of ASCE 7 is used to determine 
the seismic response coefficient, C,. 

4. The diaphragms are rigid or are permitted to be 
idealized as rigid in accordance with Section 
12.3.1 of ASCE 7 or, for diaphragms permitted to 

be idealized as flexible in accordance with Sec-1 
tion 12.3.1 of ASCE 7, the distances between 

· vertical elements of the seismic force-resisting 
system do not exceed 40 feet (12 192 rnrn). 

1613.3.5.2 Simplified design procedure. Where the 
alternate simplified design procedure of ASCE 7 is 
used, the seismic design category shall be determined 
in accordance with ASCE 7. 

1613.4 Alternatives to ASCE 7. The provisions of Section 
1613.4 shall be permitted as alternatives to the relevant provi
sions of ASCE 7. 

1613.4.1 Additional seismic force-resisting systems for 
seismically isolated structures. Add the following excep
tion to the end of Section 17 .5 .4.2 of ASCE 7: 

Exception: For isolated structures designed in accor
dance with this standard, the structural system limita
tions including structural height limits, in Table 12.2-1 
for ordinary steel concentrically braced frames (OCBFs) 
as defined in Chapter 11 and ordinary moment frames 
(OMFs) as defined in Chapter 11 are permitted to be 
taken as 160 feet (48 768 rnrn) for structures assigned to 
Seismic Design Category D, E or F, provided that the 
following conditions are satisfied: 

1. The value of R1 as defined in Chapter 17 is taken 
as 1. 

2. For OMFs and OCBFs, design is in accordance 
with AISC 341. 

1613.5 Amendments to ASCE 7. The provisions of Section 
1613.5 shall be permitted as an amendment to the relevant 
provisions of ASCE 7. 

1613.5.1 Transfer of anchorage forces into diaphragm. 
Modify ASCE 7 Section 12: 11.2.2. l as follows: 

12.11.2.2.1 Transfer of anchorage forces into dia
phragm. Diaphragms shall be provided with continuous 
ties or struts between diaphragm chords to distribute 
these anchorage forces into the diaphragms. Diaphragm 

TABLE 1613.3.5(1) 
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION 

RISK CATEGORY 
VALUE OF S05 

I or II Ill IV 

SDS < 0.167g A A A 

0.167g s Svs < 0.33g B B c 
0.33g s Svs < 0.50g c c D 

0.50g s Svs D D D 

TABLE 1613.3.5(2) 
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION 

RISK CATEGORY 
VALUE OF S01 

I or II Ill IV 

Sm< 0.067g A A A 

0.067g s SDI< 0~133g B B c 
0.133g s SDI< 0.20g c c D 

0.20gsSm D D D 
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connections shall be positive, mechanical or welded. 
Added chords are permitted to be used to form subdia
phragms to transmit the anchorage forces to the main 
continuous cross-ties. The maximum length-to-width 
ratio of a wood, wood structural panel or untopped steel 
deck sheathed structural subdiaphragm that serves as 
part of the continuous tie system shall be 2.5 to 1. Con
nections and anchorages capable of resisting the pre
scribed forces shall be provided between the diaphragm 
and the attached components. Connections shall extend 
into the diaphragm a sufficient distance to develop the 
force transferred into the diaphragm. 

1613.6 Ballasted photovoltaic panel systems. Ballasted, 
roof-mounted photovoltaic panel systems need not be rigidly 
attached to the roof or supporting structure. Ballasted non
penetrating systems shall be designed and installed only on 
roofs with slopes not more than one unit vertical in 12 units 
horizontal. Ballasted nonpenetrating systems shall be 
designed to resist sliding and uplift resulting from lateral and 
vertical forces as required by Section 1605, using a coeffi
cient of friction determined by acceptable engineering princi
ples. In structures assigned to Seismic Design Category C, D, 
E or F, ballasted nonpenetrating systems shall be designed to 
accommodate seismic displacement determined by nonlinear 
response-history analysis or shake-table testing, using input 
motions consistent with ASCE 7 lateral and vertical seismic 
forces for nonstructural components on roofs. 

SECTION 1614 
ATMOSPHERIC ICE LOADS 

1614.1 General. Ice-sensitive structures shall be designed for 
atmospheric ice loads in accordance with Chapter 10 of 
ASCE7. 

SECTION 1615 
STRUCTURAL INTEGRITY 

1615.1 General. High-rise buildings that are assigned to Risk 
Category III or N shall comply with the requirements of this 
section. Frame structures shall comply with the requirements 
of Section 1615.3. Bearing wall structures shall comply with 
the requirements of Section 1615.4. 

1615.2 Definitions. The following words and terms are' 
defined in Chapter 2: 

BEARING WALL STRUCTURE. 

FRAME STRUCTURE. 

1615.3 Frame structures. Frame structures shall comply 
with the requirements of this section. 

1615.3.1 Concrete frame structures. Frame structures 
constructed primarily of reinforced or prestressed con
crete, either cast-in-place or precast, or a combination of 
these, shall conform to the requirements of Section 4.10 of 
ACI 318. Where ACI 318 requires that nonprestressed 
reinforcing or prestressing steel pass through the region 
bounded by the longitudinal column reinforcement, that 
reinforcing or prestressing steel shall have a minimum 
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nominal tensile strength equal to two-thirds of the required 
one-way vertical strength of the connection of the floor or 
roof system to the column in each direction of beam or 
slab reinforcement passing through the column. 

Exception: Where concrete slabs with continuous rein
forcement having an area not less than 0.0015 times the 
concrete area in each of two orthogonal directions are 
present and are either monolithic with or equivalently 
bonded to beams, girders or columns, the longitudinal 
reinforcing or prestressing steel passing through the 
column reinforcement shall have a nominal tensile 
strength of one-third of the required one-way vertical 
strength of the connection of the floor or roof system to 
the column in each direction of beam or slab reinforce
ment passing through the column. 

1615.3.2 Structural steel, open web steel joist or joist 
girder, or composite steel and concrete frame struc
tures. Frame structures constructed with a structural steel 
frame or a frame composed of open web steel joists, joist 
girders with or without other structural steel elements or a 
frame composed of composite steel or composite steel 
joists and reinforced concrete elements shall conform to 
the requirements of this section. 

1615.3.2.1 Columns. Each column splice shall have 
the minimum design strength in tension to transfer the 
design dead and live load tributary to the column 
between the splice and the splice or base immediately 
below. 

1615.3.2.2 Beams. End connections of all beams and 
girders shall have a minimum nominal axial tensile 
strength equal to the required vertical shear strength for 
allowable stress design (ASD) or two-thirds of the 
required shear strength for load and resistance factor 
design (LRFD) but not less than 10 kips (45 kN). For 
the purpose of this section, the shear force and the axial 
tensile force need not be considered to act simultane
ously. 

Exception: Where beams, girders, open web joist 
and joist girders support a concrete slab or concrete 
slab on metal deck that is attached to the beam or 
girder with not less than 3

/ 8-inch-diameter (9.5 mm) 
headed shear studs, at a spacing of not more than 12 
inches (305 mm) on center, averaged over the length 
of the member, or other attachment having equiva
lent shear strength, and the slab contains continuous 
distributed reinforcement in each of two orthogonal 
directions with an area not less than 0.0015 times the 
concrete area, the nominal axial tension strength of 
the end connection shall be permitted to be taken as 
half the required vertical shear strength for ASD or 
one-third of the required shear strength for LRFD, 
but not less than 10 kips (45 kN). 

1615.4 Bearing wall structures. Bearing wall structures 
shall have vertical ties in all load-bearing walls and longitudi
nal ties, transverse ties and perimeter ties at each floor level 
in accordance with this section and as shown in Figure 
1615.4. 
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1615.4.1 Concrete wall structures. Precast bearing wall 
structures constructed solely of reinforced or prestressed 
concrete, or combinations of these shall conform to the 
requirements of Sections 16.2.4 and 16.2.5 of ACI 318. 

1615.4.2 Other bearing wall structures. Ties in bearing 
wall structures other than those covered in Section 
1615.4.1 shall conform to this section. 

400 

1615.4.2.1 Longitudinal ties. Longitudinal ties shall 
consist of continuous reinforcement in slabs; continu
ous or spliced decks or sheathing; continuous or spliced 
members framing to, within or across walls; or connec
tions of continuous framing members to walls. Longi
tudinal ties shall extend across interior load-bearing 
walls and shall connect to exterior load-bearing walls 
and shall be spaced at not greater than 10 feet (3038 
mm) on center. Ties shall have a minimum nominal 
tensile strength, TT> given by Equation 16-41. For ASD 
the minimum nominal tensile strength shall be permit
ted to be taken as 1.5 times the allowable tensile stress 
times the area of the tie. 

TT=wLSsaTS 

where: 

(Equation 16-41) 

L = The span of the horizontal element in the 
. direction of the tie, between bearing walls, feet 
(m). 

w = The weight per unit area of the floor or roof in the 
span being tied to or across the wall, psf (N/m2

). 

S = The spacing between ties, feet (m). 

aT = A coefficient with a value of 1,500 pounds per 
foot (2.25 k:N/m) for masonry bearing wall 
structures and a value of 375 pounds per foot (0.6 
k:N/m) for structures with bearing walls of cold
formed steel light-frame construction. 

1615.4.2.2 Transverse ties. Transverse ties shall con
sist of continuous reinforcement in slabs; continuous or 
spliced decks or sheathing; continuous or spliced mem
bers framing to, within or across walls; or connections 
of continuous framing members to walls. Transverse 
ties shall be placed no farther apart than the spacing of 
load-bearing walls. Transverse ties shall have minimum 
nominal tensile strength TT> given by Equation 16-41. 
For ASD the minimum nominal tensile strength shall 
be permitted to be taken as 1.5 times the allowable ten
sile stress times the area of the tie. 

1615.4.2.3 Perimeter ties. Perimeter ties shall consist 
of continuous reinforcement in slabs; continuous or 
spliced decks or sheathing; continuous or spliced mem
bers framing to, within or across walls; or connections 
of continuous framing members to walls. Ties around 
the perimeter of each floor and roof shall be located 
within 4 feet (1219 mm) of the edge and shall provide a 
nominal strength in tension not less than TP, given by 
Equation 16-42. For ASD the minimum nominal tensile 

strength shall be permitted to be taken as 1.5 times the 
allowable tensile stress times the area of the tie. 

TP=200w s PT (Equation 16-42) 

For SI: TP= 90.7w s PT 

where: 

w =As defined in Section 1615.4.2.1. 

PT =A coefficient with a value of 16,000 pounds 
(7200 k:N) for structures with masonry bearing 
walls and a value of 4,000 pounds (1300 k:N) for 
structures with bearing walls of cold-formed steel 
light-frame construction. 

1615.4.2.4 Vertical ties. Vertical ties shall consist of 
continuous or spliced reinforcing, continuous or spliced 
members, wall sheathing or other engineered systems. 
Vertical tension ties shall be provided in bearing walls 
and shall be continuous over the height of the building. 
The minimum nominal tensile strength for vertical ties 
within a bearing wall shall be equal to the weight of the 
wall within that story plus the weight of the diaphragm 
tributary to the wall in the story below. No fewer than 
two ties shall be provided for each wall. The strength of 
each tie need not exceed 3,000 pounds per foot (450 
k:N/m) of wall tributary to the tie for walls of masonry 
construction or 750 pounds per foot (140 k:N/m) of wall 
tributary to the tie for walls of cold-formed steel light
frame construction. 
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FIGURE 1615.4 
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T = Transverse 
L = Longitudinal 
V =Vertical 
P = Perimeter 

LONGITUDINAL, PERIMETER, TRANSVERSE AND VERTICAL TIES 
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CHAPTER17 

SPECIAL INSPECTIONS AND TESTS 

User note: Code change proposals to sections preceded by the designation [BF] will be considered by the !BC - Fire 
Safety Code Development Committee during the 2015 (Group A) Code Development Cycle. Sections preceded by the 

designation [F] will be considered by the International Fire Code Development Committee during the 2016 (Group B) 
Code Development Cycle. All other code change proposals will be considered by the !BC - Structural Code 

Development Committee during the Group B cycle. See explanation on page iv. 

SECTION 1701 
GENERAL 

1701.1 Scope. The provisions of this chapter shall govern the 
quality, workmanship and requirements for materials cov
ered. Materials of construction and tests shall conform to the 
applicable standards listed in this code. 

1701.2 New materials. New building materials, equipment, 
appliances, systems or methods of construction not provided 
for in this code, and any material of questioned suitability 
proposed for use in the construction of a building or structure, 
shall be subjected to the tests prescribed in this chapter and in 
the approved rules to determine character, quality and limita
tions of use. 

SECTION 1702 
DEFINITIONS 

1702.1 Definitions. The following terms are defined in Chap
ter 2: 

APPROVED AGENCY. 

APPROVED FABRICATOR. 

CERTIFICATE OF COMPLIANCE. 

DESIGNATED SEISMIC SYSTEM. 

FABRICATED ITEM. 

INTUMESCENT FIRE-RESISTANT COATINGS. 

MAIN WINDFORCE-RESISTING SYSTEM. 

MASTIC FIRE-RESISTANT COATINGS. 

SPECIAL INSPECTION. 

Continuous special inspection. 

Periodic special inspection. 

SPECIAL INSPECTOR. 

SPRAYED FIRE-RESISTANT MATERIALS. 

STRUCTURAL OBSERVATION. 

SECTION 1703 
APPROVALS 

1
1703.l Approved agency. An approved agency shall provide 
all information as necessary for the building official to deter
mine that the agency meets the applicable requirements spec
ified in Sections 1703.1.l through 1703.1.3. 
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1703.1.1 Independence. An approved agency shall be 
objective, competent and independent from the contractor 
responsible for the work being inspected. The agency shall 
also disclose to the building official and the registered 
design professional in responsible charge possible con
flicts of intereOst so that objectivity can be confirmed. 

1703.1.2 Equipment. An approved agency shall have 
adequate equipment to perform required tests. The equip
ment shall be periodically calibrated. 

1703.1.3 Personnel. An approved agency shall employ I 
experienced personnel educated in conducting, supervis
ing and evaluating tests and special inspections. 

1703.2 Written approval. Any material, appliance, equip
ment, system or method of construction meeting the require
ments of this code shall be approved in writing after 
satisfactory completion of the required tests and submission 
of required test reports. 

1703.3 Record of approval. For any material, appliance, 
equipment, system or method of construction that has been 
approved, a record of such approval, including the conditions 
and limitations of the approval, shall be kept on file in the 
building official's office and shall be available for public 
review at appropriate times. 

1703.4 Performance. Specific information consisting of test 
reports conducted by an approved agency in accordance with 
the appropriate referenced standards, or other such informa
tion as necessary, shall be provided for the building official to 
determine that the product, material or assembly meets the 
applicable code requirements. 

1703.4.1 Research and investigation. Sufficient techni
cal data shall be submitted to the building official to sub
stantiate the proposed use of any product, material or 
assembly. If it is determined that the evidence submitted is 
satisfactory proof of performance for the use intended, the 
building official shall approve the use of the product, 
material or assembly subject to the requirements of this 
code. The costs, reports and investigations required under 
these provisions shall be paid by the owner or the owner's 
authorized agent. 

1703.4.2 Research reports. Supporting data, where nec
essary to assist in the approval of products, materials or 
assemblies not specifically provided for in this code, shall 
consist of valid research reports from approved sources. 
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1703.5 Labeling. Products, materials or assemblies required 
to be labeled shall be labeled in accordance with the proce
dures set forth in Sections 1703.5.1through1703.5.4. 

1703.5.1 Testing. An approved agency shall test a repre
sentative sample of the product, material or assembly 
being labeled to the relevant standard or standards. The 
approved agency shall maintain a record of the tests per
formed. The record shall provide sufficient detail to verify 
compliance with the test standard. 

1703.5.2 Inspection and identification. The approved 
agency shall periodically perform an inspection, which 
shall be in-plant if necessary, of the product or material 
that is to be labeled. The inspection shall verify that the 
labeled product, material or assembly is representative of 
the product, material or assembly tested. 

1703.5.3 Label information. The label shall contain the 
manufacturer's identification, model number, serial num
ber or definitive information describing the performance 
characteristics of the product, material or assembly and the 
approved agency's identification. 

1703.5.4 Method of labeling. Information required to be 
permanently identified on the product, material or assem
bly shall be acid etched, sand blasted, ceramic fired, laser 
etched, embossed or of a type that, once applied, cannot be 
removed without being destroyed. 

1703.6 Evaluation and follow-up inspection services. 
Where structural components or other items regulated by this 
code are not visible for inspection after completion of a pre
fabricated assembly, the owner or the owner's authorized 
agent shall submit a report of each prefabricated assembly. 
The report shall indicate the complete details of the assembly, 
including a description of the assembly and its components, 
the basis upon which the assembly is being evaluated, test 
results and similar information and other data as necessary 
for the building official to determine conformance to this 
code. Such a report shall be approved by the building official. 

1703.6.1 Follow-up inspection. The owner or the owner's 
authorized agent shall provide for special inspections of 
fabricated items in accordance with Section 1704.2.5. 

1703.6.2 Test and inspection records. Copies of neces
sary test and special inspection records shall be filed with 
the building official. 

SECTION 1704 
SPECIAL INSPECTIONS AND TESTS, 

CONTRACTOR RESPONSIBILITY AND 
STRUCTURAL OBSERVATION 

1704.1 General. Special inspections and tests, statements of 
special inspections, responsibilities of contractors, submittals 
to the building official and structural observations. shall meet 
the applicable requirements of this section. 

1704.2 Special inspections and tests. Where application is 
made to the building official for construction as specified in 
Section 105, the owner or the owner's authorized agent, other 
than the contractor, shall employ one or more approved agen
cies to provide special inspections and tests during construe-
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tion on the types of work specified in Section 1705 and 
identify the approved agencies to the building official. These 
special inspections and tests are in addition to the inspections 
by the building official that are identified in Section 110. 

Exceptions: 

1. Special inspections and tests are not required for 
construction of a minor nature or as warranted by 
conditions in the jurisdiction as approved by the 
building official. 

2. Unless otherwise required by the building official, 
special inspections and tests are not required for 
Group U occupancies that are accessory to a resi
dential occupancy including, but not limited to, 
those listed in Section 312.1. 

3. Special inspections and tests are not required for 
portions of structures designed and constructed in 
accordance with the cold-formed steel light-frame 
construction provisions of Section 2211.7 or the 
conventional light-frame construction provisions of 
Section 2308. 

4. The contractor is permitted to employ the approved 
agencies where the contractor is also the owner. 

1704.2.1 Special inspector qualifications. Prior to the 
start of the construction, the approved agencies shall pro
vide written documentation to the building official demon
strating the competence and relevant experience or 
training of the special inspectors who will perform the 
special inspections and tests during construction. Experi
ence or training shall be considered relevant where the 
documented experience or training is related in complexity 
to the same type of special inspection or testing activities 
for projects of similar complexity and material qualities. 
These qualifications are in addition to qualifications speci
fied in other sections of this code. 

The registered design professional in responsible 
charge and engineers of record involved in the design of 
the project are permitted to act as the approved agency and 
their personnel are permitted to act as special inspectors 
for the work designed by them, provided they qualify as 
special inspectors. 

1704.2.2 Access for special inspection. The construction 
or work for which special inspection or testing is required 
shall remain accessible and exposed for special inspection 
or testing purposes until completion of the required special 
inspections or tests. 

1704.2.3 Statement of special inspections. The applicant 
shall submit a statement of special inspections in accor
dance with Section 107 .1 as a condition for permit issu
ance. This statement shall be in accordance with Section 
1704.3. 

Exception: A statement of special inspections is not 
required for portions of structures designed and con
structed in accordance with the cold-formed steel light
frame construction provisions of Section 2211.7 or the 
conventional light-frame construction provisions of 
Section 2308. 
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1704.2.4 Report requirement. Approved agencies shall 
keep records of special inspections and tests. The 
approved agency shall submit reports of special inspec
tions and tests to the building official and to the registered 
design professional in responsible charge. Reports shall 
indicate that work inspected or tested was or was not com
pleted in conformance to approved construction docu
ments. Discrepancies shall be brought to the immediate 
attention of the contractor for correction. If they are not 
corrected, the discrepancies shall be brought to the atten
tion of the building official and to the registered design 
professional in responsible charge prior to the completion 
of that phase of the work. A final report documenting 
required special inspections and tests, and correction of 
any discrepancies noted in the inspections or tests, shall be 
submitted at a point in time agreed upon prior to the start 
of work by the owner or the owner's authorized agent to 
the building official. 

1704.2.5 Special inspection of fabricated items. Where 
fabrication of structural, load-bearing or lateral load
resisting members or assemblies is being conducted on the 
premises of a fabricator's shop, special inspections of the 
fabricated items shall be performed during fabrication. 

Exceptions: 

1. Special inspections during fabrication are not 
required where the fabricator maintains approved 
detailed fabrication and quality control proce
dures that provide a basis for control of the work
manship and the fabricator's ability to conform to 
approved construction documents and this code. 
Approval shall be based upon review of fabrica
tion and quality control procedures and periodic 
inspection of fabrication practices by the building 
official. 

2. Special inspections are not required where the 
fabricator is registered and approved in accor
dance with Section 1704.2.5.1. 

1704.2.5.l Fabricator approval. Special inspections 
during fabrication are not required where the work is 
done on the premises of a fabricator registered and 
approved to perform such work without special inspec
tion. Approval shall be based upon review of the fabri
cator's written procedural and quality control manuals 
and periodic auditing of fabrication practices by an 
approved agency. At completion of fabrication, the 
approved fabricator shall submit a certificate of compli
ance to the owner or the owner's authorized agent for 
submittal to the building official as specified in Section 
1704.5 stating that the work was performed in accor
dance with the approved construction documents. 

1704.3 Statement of special inspections. Where special 
inspections or tests are required by Section 1705, the regis
tered design professional in responsible charge shall prepare 
a statement of special inspections in accordance with Section 
1704.3.l for submittal by the applicant in accordance with 
Section 1704.2.3. 

Exception: The statement of special inspections is permit
ted to be prepared by a qualified person approved by the 
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building official for construction not designed by a regis
tered design professional. 

1704.3.1 Content of statement of special inspections. 
The statement of special inspections shall identify the fol
lowing: 

1. The materials, systems, components and work I 
required to have special inspections or tests by the 
building official or by the registered design profes
sional responsible for each portion of the work. 

2. The type and extent of each special inspection. 

3. The type and extent of each test. 

4. Additional requirements for special inspections or 
tests for seismic or wind resistance as specified in 
Sections 1705.11, 1705.12and1705.13. 

5. For each type of special inspection, identification as 
to whether it will be continuous special inspection, 
periodic special inspection or performed in accor
dance with the notation used in the referenced stan
dard where the inspections are defined. 

1704.3.2 Seismic requirements in the statement of spe
cial inspections. Where Section 1705.12 or 1705.13 spec
ifies special inspections or tests for seismic resistance, the 
statement of special inspections shall identify the desig
nated seismic systems and seismic force-resisting systems 
that are subject to the special inspections or tests. 

1704.3.3 Wind requirements in the statement of special 
inspections. Where Section 1705.11 specifies special 
inspection for wind resistance, the statement of special 
inspections shall identify the main windforce-resisting 
systems and wind-resisting components that are subject to 
special inspections. 

1704.4 Contractor responsibility. Each contractor responsi
ble for the construction of a main wind- or seismic force
resisting system, designated seismic system or a wind- or 
seismic force-resisting component listed in the statement of 
special inspections shall submit a written statement of 
responsibility to the building official and the owner or the 
owner's authorized agent prior to the commencement of work 
on the system or component. The contractor's statement of 
responsibility shall contain acknowledgement of awareness 
of the special requirements contained in the statement of spe
cial inspections. 

1704.5 Submittals to the building official. In addition to the 
submittal of reports of special inspections and tests in accor
dance with Section 1704.2.4, reports and certificates shall be 
submitted by the owner or the owner's authorized agent to the 
building official for each of the following: 

1. Certificates of compliance for the fabrication of struc
tural, load-bearing or lateral load-resisting members or 
assemblies on the premises of a registered and 
approved fabricator in accordance with Section 
1704.2.5.1. 

2. Certificates of compliance for the seismic qualification 
of nonstructural components, supports and attachments 
in accordance with Section 1705.13.2. 
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3. Certificates of compliance for designated seismic sys
tems in accordance with Section 1705.13.3. 

4. Reports of preconstruction tests for shotcrete in accor
dance with Section 1908.5. 

5. Certificates of compliance for open web steel joists and 
joist girders in accordance with Section 2207.5. 

6. Reports of material properties verifying compliance 
with the requirements of A WS Dl.4 for weldability as 
specified in Section 26.5.4 of ACI 318 for reinforcing 
bars in concrete complying with a standard other than 
ASTM A 706 that are to be welded; and 

7. Reports of mill tests in accordance with Section 
10.2.2.5 of ACI 318 for reinforcing bars complying 
with ASTM A 615 and used to resist earthquake
induced flexural or axial forces in the special moment 
frames, special structural walls or coupling beams con
necting special structural walls of seismic force-resist
ing systems in structures assigned to Seismic Design 
Category B, C, D, E or F. 

1704.6 Structural observations. Where required by the pro
visions of Section 1704.6.1 or 1704.6.2, the owner or the 
owner's authorized agent shall employ a registerer;f design 
professional to perfonn structural observations. Structural 
observation does not include or waive the responsibility for 
the inspections in Section 110 or the special inspections in 
Section 1705 or other sections of this code. 

Prior to the commencement of observations, the structural 
observer shall submit to the building official a written state
ment identifying the frequency and extent of structural obser
vations. 

I 
At the conclusion of the work included in the permit, the 

structural observer shall submit to the building official a writ
ten statement that the site visits have been made and identify 
any reported deficiencies that, to the best of the structural 
observer's knowledge, have not been resolved. 

1704.6.1 Structural observations for seismic resistance. 
Structural observations shall be provided for those struc
tures assigned to Seismic Design Category D, E or F 
where one or more of the following conditions exist: 

1. The structure is classified as Risk Category ill or IV. 

I 2. The height of the structure is greater than 75 feet (22 
860 mm) above the base as defined in ASCE 7. 

3. The structure is assigned to Seismic Design Cate
gory E, is classified as Risk Category I or II, and is 
greater than two stories above grade plane. 

4. When so designated by the registered design profes
sional responsible for the structural design. 

5. When such observation is specifically required by 
the building official. 

1704.6.2 Structural observations for wind require
ments. Structural observations shall be provided for those 
structures sited where V asd as determined in accordance 
with Section 1609.3.1 exceeds 110 mph (49 m/sec), where 
one or more of the following conditions exist: 
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1. The structure is classified as Risk Category ill or IV. 

2. The building height is greater than 75 feet (22 860 
mm). 

3. When so designated by the registered design profes
sional responsible for the structural design. 

4. When such observation is specifically required by 
the building official. 

SECTION 1705 
REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705.1 General. Special inspections and tests of elements 
and nonstructural components of buildings and structures 
shall meet the applicable requirements of this section. 

1705.1.1 Special cases. Special inspections and tests shall 
be required for proposed work that is, in the opinion of the 
building official, unusual in its nature, such as, but not 
limited to, the following examples: 

1. Construction materials and systems that are alterna
tives to materials and systems prescribed by this 
code. 

2. Unusual design applications of materials described 
in this code. 

3. Materials and systems required to be installed in 
accordance with additional manufacturer's instruc
tions that prescribe requirements not contained in 
this code or in standards referenced by this code. 

1705.2 Steel construction. The special inspections and non
destructive testing of steel construction in buildings, struc
tures, and portions thereof shall be in accordance with this 
section. 

Exception: Special inspections cif the steel fabrication 
process shall not be required where the fabricator does not 
perform any welding, thermal cutting or heating· operation 
of any kind as part of the fabrication process. In such 
cases, the fabricator shall be required to submit a detailed 
procedure for material control that demonstrates the fabri
cator's ability to maintain suitable records and procedures 
such that, at any time during the fabrication process, the 
material specification and grade for the main stress-carry
ing elements are capable of being determined. Mill test 
reports shall be identifiable to the main stress-carrying ele
ments when required by the approved construction docu
ments. 

1705.2.1 Structural steel. Special inspections and nonde
structive testing of structural steel elements in buildings, 
structures and portions thereof shall be in accordance with 
the quality assurance inspection requirements of AISC 
360. 

Exception: Special inspection of railing systems com
posed of structural steel elements shall be limited to 
welding inspection of welds at the base of cantilevered 
rail posts. 

1705.2.2 Cold-formed steel deck. Special inspections and 
qualification of welding special inspectors for cold-formed 
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steel floor and roof deck shall be in accordance with the 
quality assurance inspection requirements of SDI QA/QC. 

· 1705.2.3 Open-web steel joists and joist girders. Special 
inspections of open-web steel joists and joist girders in 
buildings, structures and portions thereof shall be in accor
dance with Table 1705.2.3. 

1705.2.4 Cold-formed steel trusses spanning 60 feet or 
greater. Where a cold-formed steel truss clear span is 60 
feet (18 288 mm) or greater, the special inspector shall 
verify that the temporary installation restraint/bracing and 
the permanent individual truss member restraint/bracing 
are installed in accordance with the approved truss submit
tal package. 

1

1705.3 Concrete construction. Special inspections and tests 
of concrete construction shall be performed in accordance 
with this section and Table 1705.3. 

Exception: Special inspections and tests shall not be 
required for: 

1. Isolated spread concrete footings of buildings three 
stories or less above grade plane that are fully sup
ported on earth or rock. 

2. Continuous concrete footings supporting walls of 
buildings three stories or less above grade plane that 
are fully supported on earth or rock where: 

2.1. The footings support walls of light-frame 
construction. 

2.2. The footings are designed in accordance 
with Table 1809.7. · 

2.3. The structural design of the footing is 
based on a specified compressive strength, 
f'c, not more than 2,500 pounds per.square 
inch (psi) (17.2 MPa), regardless of the 
compressive strength specified in the 
approved construction documents or used 
in the footing construction. 

3. Nonstructural concrete slabs supported directly on 
the ground, including prestressed slabs on grade, 
where the effective prestress in the concrete is less 
than 150 psi (l.03 MPa). 

SPECIAL INSPECTIONS AND TESTS 

4. Concrete foundation walls constructed in accor
dance with Table 1807.1.6.2. 

5. Concrete patios, driveways and sidewalks, on grade. 

1705.3.1 Welding of reinforcing bars. Special inspec
tions of welding and qualifications of special inspectors 
for reinforcing bars shall be in accordance with the 
requirements of AWS Dl.4 for special inspection and of 
A WS D 1. 4 for special inspector qualification. 

1705.3.2 Material tests. In the absence of sufficient data 
or documentation providing evidence of conformance to 
quality standards for materials in Chapters 19 and 20 of 
ACI 318, the building official shall require testing of mate
rials in accordance with the appropriate standards and cri
teria for the material in Chapters 19 and 20 of ACI 318. 

1705.4 Masonry construction. Special inspections and tests 
of masonry construction shall be performed in accordance · 
with the quality assurance program requirements of TMS 
402/ACI 530/ASCE 5 and TMS 602/ACI 530.1/ASCE 6. 

Exception: Special inspections and tests shall not be 
required for: 

1. Empirically designed masonry, glass unit masonry 
or masonry veneer designed in accordance with Sec
tion 2109, 2110 or Chapter 14, respectively, where 
they are part of a structure classified as Risk Cate
gory I, II or ill. 

2. Masonry foundation walls constructed in accordance 
with Table 1807.1.6.3(1), 1807.1.6.3(2), 
1807.1.6.3(3) or 1807.1.6.3(4). 

3. Masonry fireplaces,· masonry heaters or masonry 
chimneys installed or constructed in accordance 
with Section 2111, 2112 or 2113, respectively. 

1705.4.1 Empirically designed masonry, glass unit 
masonry and masonry veneer in Risk Category IV. 
Special inspections and tests for empirically designed 
masonry, glass unit masonry or masonry veneer designed 
in accordance with Section 2109, 2110 or Chapter 14, 
respectively, where they are part of a structure classified 
as Risk Category IV shall be performed in accordance with 
TMS 402/ACI 530/ASCE 5, Level B Quality Assurance. 

TABLE 1705.2.3 
REQUIRED SPECIAL INSPECTIONS OF OPEN-WEB STEEL JOISTS AND JOIST GIRDERS 

CONTINUOUS PERIODIC 
TYPE SPECIAL SPECIAL REFERENCED STANDARD• 

INSPECTION INSPECTION 

1. Installation of open-web steel joists and joist girders. 

a. End connections - welding or bolted. - x SJI specifications listed in 
Section 2207.1. 

b. Bridging - horizontal or diagonal. -

1. Standard bridging. - x SJI specifications listed in 
Section 2207.1. 

2. Bridging that differs from the SJI specifications listed in x 
Section 2207.1. 

For SI: 1 inch= 25.4 mm. 
a. Where applicable, see also Section 1705.12, Special inspections for seismic resistance. 
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TABLE 1705.3 
REQUIRED SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION 

CONTINUOUS PERIODIC SPECIAL REFERENCED IBC TYPE SPECIAL 
INSPECTION INSPECTION STANDARD" REFERENCE 

1. Inspect reinforcement, including prestressing - x ACI 318 Ch. 20, 25.2, 
1908.4 tendons, and verify placement. 25.3, 26.5.1-26.5.3 

2. Reinforcing bar welding: 
a. Verify weldability of reinforcing bars - x 

other than ASTM A 706; AWSDl.4 -
b. Inspect single-pass fillet welds, maximum x ACI 318: 26.5.4 

5
/ 1t; and 

c. Inspect all other welds. x 
3. Inspect anchors cast in concrete. - x ACI318: 17.8.2 -
4. Inspect anchors post-installed in hardened 

concrete members.b 
a. Adhesive anchors installed in horizontally 

or upwardly inclined orientations to resist x ACI 318: 17.8.2.4 -
sustained tension loads. 

b. Mechanical anchors and adhesive anchors 
not defined in 4.a. x ACI 318: 17.8.2 

5. Verify use of required design mix. - x ACI 318: Ch. 19, 1904.1, 1904.2, 
26.4.3, 26.4.4 1908.2, 1908.3 

6. Prior to concrete placement, fabricate speci-
ASTMC 172 

mens for strength tests, perform slump and air x - ASTMC31 1908.10 content tests, and determine the temperature of 
ACI 318: 26.4.5, 26.12 

the concrete. 

7. Inspect concrete and shotcrete placement for x - ACI 318: 26.4.5 1908.6, 1908.7, 
proper application techniques. 1908.8 

8. Verify maintenance of specified curing tern-
- x ACI 318: 26.4.7-26.4.9 1908.9 

perature and techniques. 

9. Inspect prestressed concrete for: 
a. Application of prestressing forces; and x - ACI 318: 26.9.2.1 -
b. Grouting of bonded prestressing tendons. x - ACI 318: 26.9.2.3 

10. Inspect erection of precast concrete members. - x ACI 318: Ch. 26.8 -
11. Verify in-situ concrete strength, prior to stress-

ing of tendons in post-tensioned concrete and 
- x ACI 318: 26.10.2 -

prior to removal of shores and forms from 
beams and structural slabs. 

12. Inspect formwork for shape, location and 
dimensions of the concrete member being - x ACI 318: 26.10.l(b) -
formed. 

For SI: 1 inch= 25.4 mm. 
a. Where applicable, see also Section 1705.12, Specialinspections for seismic resistance. 

I 
b. Specific requirements for special inspection shall be included in the research report for the anchor issued by an approved source in accordance with 17.8.2 in 

ACI 318, or other qualification procedures. Where specific requirements are not provided, special inspection requirements shall be specified by the registered 
design professional and shall be approved by the building official prior to the commencement of the work. 

408 2015 INTERNATIONAL BUILDING CODE® 



1705.4.2 Vertical masonry foundation elements. Special 
inspections and tests of vertical masonry foundation ele
ments shall be performed in accordance with Section 
1705.4. 

SPECIAL INSPECTIONS AND TESTS 

nent individual truss member restraint/bracing are 
installed in accordance with the approved truss submittal 
package. 

1705.5 Wood construction. Special inspections of prefabri
cated wood structural elements and assemblies shall be in 
accordance with Section 1704.2.5. Special inspections of site
built assemblies shall be in accordance with this section. 

1705.6 Soils. Special inspections and tests of existing site soil 
conditions, fill placement and load-bearing requirements 
shall be performed in accordance with this section and Table 
1705.6. The approved geotechnical report and the construc
tion documents prepared by the registered design profession
als shall be used to determine compliance. During fill 
placement, the special inspector shall verify that proper mate
rials and procedures are used in accordance with the provi
sions of the approved geotechnical report. 

1. 

2. 

3. 

4. 

5. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1705.5.1 High-load diaphragms. High-load diaphragms 
designed in accordance with Section 2306.2 shall be 
installed with special inspections as indicated in Section 
1704.2. The special inspector shall inspect the wood struc
tural panel sheathing to ascertain whether it is of the grade 
and thickness shown on the approved construction docu
ments. Additionally, the special inspector must verify the 
nominal size of framing members at adjoining panel 
edges, the nail or staple diameter and length, the number 
of fastener lines and that the spacing between fasteners in 
each line and at edge margins agrees with the approved 
construction documents. 

1705.5.2 Metal-plate-connected wood trusses spanning 
60 feet or greater. Where a truss clear span is 60 feet (18 
288 mm) or greater, the special inspector shall verify that 
the temporary installation restraint/bracing and. the perma-

Exception: Where Section 1803 does not require report
ing of materials and procedures for fill placement, the spe
cial inspector shall verify that the in-place dry density of 
the compacted fill is not less than 90 percent of the maxi
mum dry density at optimum moisture content determined 
in accordance with ASTM D 1557. 

1705.7 Driven deep foundations. Special inspections and 
tests shall be performed during installation of driven deep 
foundation elements as specified in Table 1705.7. The 
approved geotechnical report and the construction documents 
prepared by the registered design professionals shall be used 
to determine compliance. 

TABLE 1705.6 
REQUIRED SPECIAL INSPECTIONS AND TESTS OF SOILS 

TYPE CONTINUOUS SPECIAL INSPECTION PERIODIC SPECIAL INSPECTION 

Verify materials below shallow foundations are adequate to x achieve the design bearing capacity. -

Verify excavations are extended to proper depth and have x 
reached proper material. 

-

Perform classification and testing of compacted fill materials. - x 
Verify use of proper materials, densities and lift thicknesses x 
during placement and compaction of compacted fill. 

-

Prior to placement of compacted fill, inspect subgrade and ver- x ify that site has been prepared properly. -

TABLE 1705.7 
REQUIRED SPECIAL INSPECTIONS AND TESTS OF DRIVEN DEEP FOUNDATION ELEMENTS 

TYPE CONTINUOUS SPECIAL INSPECTION PERIODIC SPECIAL INSPECTION 

Verify element materials, sizes and lengths comply with x 
the requirements. -

Determine capacities of test elements and conduct addi- x 
tional load tests, as required. 

-

Inspect driving operations and maintain complete and x 
accurate records for each element. -
Verify placement locations and plumbness, confirm 
type and size of hammer, record number of blows per 
foot of penetration, determine required penetrations to x -
achieve design capacity, record tip and butt elevations 
and document any damage to foundation element. 

For steel elements, perform additional special inspec-
-

tions in accordance with Section 1705.2. -

For concrete elements and concrete-filled elements, per-
form tests and additional special inspections in accor- - -
dance with Section 1705.3. 

For specialty elements, perform additional inspections 
as determined by the registered design professional in - -
responsible charge. 
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1705.8 Cast-in-place deep foundations. Special inspections 
and tests shall be performed during installation of cast-in
place deep foundation elements as specified in Table 1705.8. 
The approved geotechnical report and the construction docu
ments prepared by the registered design professionals shall 
be used to determine compliance. 

1705.9 Helical pile foundations. Continuous special inspec
tions shall be performed during installation' of helical pile 
foundations. The information recorded shall include installa
tion equipment used, pile dimensions, tip elevations, final 
depth, final installation torque and other pertinent installation 
data as required by the registered design professional in 
responsible charge. The approved geotechnical report and 
the construction documents prepared by the registered design 
professional shall be used to determine compliance. 

1705.10 Fabricated items. Special inspections of fabricated 
items shall be performed in accordance with Section 
1704.2.5. 

1705.11 Special inspections for wind resistance. Special 
inspections for wind resistance specified in Sections 
1705.11.1 through 1705.11.3, unless exempted by the excep
tions to Section 1704.2, are required for buildings and struc
tures constructed in the following areas: 

1. In wind Exposure Category B, where Vasa as determined 
in accordance with Section 1609.3.1 is 120 miles per 
hour (52.8 m/sec) or greater. 

2. In wind Exposure Category C or D, where Vasa as deter
mined in accordance with Section 1609.3.l is 110 mph 
(49 m/sec) or greater. 

1705.11.1 Structural wood. Continuous special inspec
tion is required during field gluing operations of elements 
of the main windforce-resisting system. Periodic special 
inspection is required for nailing, bolting, anchoring and 
other fastening of elements of the main windforce-resist
ing system, including wood shear walls, wood dia
phragms, drag struts, braces and hold-downs. 

Exception: Special inspections are not required for 
wood shear walls, shear panels and diaphragms, includ
ing nailing, bolting, anchoring and other fastening to 
other elements of the main windforce-resisting system, 
where the fastener spacing of the sheathing is more 
than 4 inches (102 mm) on center. 

1705.11.2 Cold-formed steel light-frame construction. 
Periodic special inspection is required for welding opera
tions of elements of the main windforce-resisting system. 

Periodic special inspection is required for screw attach
ment, bolting, anchoring and other fastening of elements 
of the main windforce-resisting system, including shear 
walls, braces, diaphragms, collectors (drag struts) and 
hold-downs. 

Exception: Special inspections are not required for 
cold-formed steel light-frame shear walls and dia
phragms, including screwing, bolting, anchoring and 
other fastening to components of the windforce resist
ing system, where either of the following applies: 

, 1. The sheathing is gypsum board or fiberboard. 

2. The sheathing is wood structural panel or steel 
sheets on only one side of the shear wall, shear 
panel or diaphragm assembly and the fastener 
spacing of the sheathing is more than 4 inches 
(102 mm) on center (o.c.). 

1705.11.3 Wind-resisting components. Periodic special 
inspection is required for fastening of the following sys
tems and components: 

1. Roof covering, roof deck and roof framing connec
tions. 

2. Exterior wall covering and wall connections to roof 
and floor diaphragms and framing. 

1705.12 Special inspections for seismic resistance. Special 
inspections for seismic resistance shall be required as speci
fied in Sections 1705.12.1 through 1705.12.9, unless 
exempted by the exceptions of Section 1704.2. 

Exception: The special inspections specified in Sections 
1705.12.l through 1705.12.9 are not required for struc
tures designed and constructed in accordance with one of 
the following: 

1. The structure consists of light-frame construction; 
the design spectral response acceleration at short 
periods, Svs• as determined in Section 1613.3.4, does 
not exceed 0.5; and the building height of the struc
ture does not exceed 35 feet (10 668 mm). 

2. The seismic force-resisting system of the structure 
consists of reinforced masonry or reinforced con
crete; the design spectral response acceleration at 
short periods, Svs• as determined in Section 
1613.3.4, does not exceed 0.5; and the building 
height of the structure does not exceed 25 feet (7620 
mm). 

TABLE 1705.8 
REQUIRED SPECIAL INSPECTIONS AND TESTS OF CAST-IN-PLACE DEEP FOUNDATION ELEMENTS 

TYPE CONTINUOUS SPECIAL INSPECTION PERIODIC SPECIAL INSPECTION 

1. Inspect drilling operations and maintain complete and x accurate records for each element. -

2. Verify placement locations and plumbness, confirm 
element diameters, bell diameters (if applicable), 
lengths, embedment into bedrock (if applicable) and x -
adequate end-bearing strata capacity. Record concrete 
or grout volumes. 

3. For concrete elements, perform tests and additional spe-
cial inspections in accordance with Section 1705.3. - -
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3. The structure is a detached one- or two-family 
dwelling not exceeding two stories above grade 
plane and does not have any of the following hori
zontal or vertical irregularities in accordance with 
Section 12.3 of ASCE 7: 

3.1. Torsional or extreme torsional irregularity. 

3.2. Nonparallel systems irregularity. 

3.3. Stiffness-soft story or stiffness-extreme 
soft story irregularity. 

3.4. Discontinuity in lateral strength-weak story 
irregularity. 

1705.12.1 Structural steel. Special inspections for seis
mic resistance shall be in accordance with Section 
1705.12.1.1or1705.12.1.2, as applicable. 

1705.12.1.1 Seismic force-resisting systems. Special 
inspections of structural steel in the seismic force
resisting systems of buildings and structures assigned 
to Seismic Design Category B, C, D, E or F shall be 
performed in accordance with the quality assurance 
requirements of AISC 341. 

Exception: Special inspections are not required in 
the seismic force-resisting systems of buildings and 
structures assigned to Seismic Design Category B or 
C that are not specifically detailed for seismic resis
tance, with a response modification coefficient, R, of 
3 or less, excluding cantilever column systems. 

1705.12.1.2 Structural steel elements. Special inspec
tions of structural steel elements in the seismic force
resisting systems of buildings and structures assigned 
to Seismic Design Category B, C, D, E or F other than 
those covered in Section 1705.12.1.1, including struts, 
collectors, chords and foundation elements, shall be 
performed in accordance with the quality assurance 
requirements of AISC 341. 

Exception: Special inspections of structural steel 
elements are not required in the seismic force~resist
ing systems of buildings and structures assigned to 
Seismic Design Category B or C with a response 
modification coefficient, R, of 3 or less. 

1705.12.2 Structural wood. For the seismic force-resist
ing systems of structures assigned to Seismic Design Cate
gory C, D, E or F: 

1. Continuous special inspection shall be required dur
ing field gluing operations of elements of the seis
mic force-resisting system. 

2. Periodic special inspection shall be required for 
nailing, bolting, anchoring and other fastening of 
elements of the seismic force-resisting system, 

· including wood shear walls, wood diaphragms, drag 
struts, braces, shear panels and hold-downs. 

Exception: Special inspections are not required for 
wood shear walls, shear panels and diaphragms, includ
ing nailing, bolting, anchoring and other fastening to 
other elements of the seismic force-resisting system, 
where the fastener spacing of the sheathing is more 
than 4 inches (102 mm) on center. 
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1705.12.3 Cold-formed steel light-frame construction. 
For the seismic force-resisting systems of structures 
assigned to Seismic Design Category C, D, E or F, peri
odic special inspection shall be required: 

1. For welding operations of elements of the seismic 
force-resisting system; and 

2. For screw attachment, bolting, anchoring and other 
fastening of elements of the seismic force-resisting 
system, including shear walls, braces, diaphragms, 
collectors (drag struts) and hold-downs. 

Exception: Special inspections are not required for 
cold-formed steel light-frame shear walls and dia
phragms, including screw installation, bolting, anchor
ing and other fastening to components of the seismic 
force-resisting system, where either of the following 
applies: 

1. The sheathing is gypsum board or fiberboard. 

2. The sheathing is wood structural panel or steel 
sheets on only one side of the shear wall, shear 
panel or diaphragm assembly and the fastener 
spacing of the sheathing is more than 4 inches 
(102 mm) on center. 

1705.12.4 Designated seismic systems. For structures 
assigned to Seismic Design Category C, D, E or F, the spe
cial inspector shall examine designated seismic systems 
requiring seismic qualification in accordance with Section 
13.2.2 of ASCE 7 and verify that the label, anchorage and 
mounting conform to the certificate of compliance. 

1705.12.5 Architectural components. Periodic special 
inspection is required for the erection and fastening of 
exterior cladding, interior and exterior nonbearing walls 
and interior and exterior veneer in structures assigned to 
Seismic Design Category D, E or F. 

Exception: Periodic special inspection is not required 
for the following: 

1. Exterior cladding, interior and exterior nonbear
ing walls and interior and exterior veneer 30 feet 
(9144 mm) or less in height above grade or walk
ing surface. 

2. Exterior cladding and interior and exterior veneer 
weighing 5 psf (24.5 N/m2

) or less. 

3. Interior nonbearing walls weighing 15 psf (73.5 
N/m2

) or less. 

1705.12.5.1 Access floors. Periodic special inspection 
is required for the anchorage of access floors in struc
tures assigned to Seismic Design Category D, E or F. 

1705.12.6 Plumbing, mechanical and electrical compo
nents. Periodic special inspection of plumbing, mechani
cal and electrical components shall be required for the 
following: 

· 1. Anchorage of electrical equipment for emergency 
and standby power systems in structures assigned to 
Seismic Design Category C, D, E or F. 

2. Anchorage of other electrical equipment in struc
tures assigned to Seismic Design Category E or F. 
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3. Installation and anchorage of p1pmg systems 
designed to carry hazardous materials and their 
associated mechanical units in structures assigned to 
Seismic Design Category C, D, E or F. 

4. Installation and anchorage of ductwork designed to 
carry hazardous materials in structures assigned to 
Seismic Design Category C, D, E or F. 

5. Installation and anchorage of vibration isolation sys
tems in structures assigned to Seismic Design Cate
gory C, D, E or F where the approved construction 
documents require a nominal clearance of 1

/ 4 inch 
(6.4 mm) or less between the equipment support 
frame and restraint. 

1705.12.7 Storage racks. Periodic special inspection is 
required for the anchorage of storage racks that are 8 feet 
(2438 mm) or greater in height in structures assigned to 
Seismic Design Category D, E or F. 

1705.12.8 Seismic isolation systems. Periodic special 
inspection shall be provided for seismic isolation systems 
in seismically isolated structures assigned to Seismic 
Design Category B, C, D, E or F during the fabrication 
and installation of isolator units and energy dissipation 
devices. 

1705.12.9 Cold-formed steel special bolted moment 
frames. Periodic special inspection shall be provided for 
the installation of cold-formed steel special bolted moment 
frames in the seismic force-resisting systems of structures 
assigned to Seismic Design Category D, E or F. 

1705.13 Testing for seismic resistance. Testing for seismic 
resistance shall be required as specified in Sections 1705.13.l 
through 1705.13.4, unless exempted from special inspections 
by the exceptions of Section 1704.2. 

1705.13.1 Structural steel. Nondestructive testing for 
seismic resistance shall be in accordance with Section 
1705.13.1.1or1705.13.1.2, as applicable. 
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1705.13.1.1 Seismic force-resisting systems. Nonde
structive testing of structural steel in the seismic force
resisting systems of buildings and structures assigned 
to Seismic Design Category B, C, D, E or F shall be 
performed in accordance with the quality assurance 
requirements of AISC 341. 

Exception: Nondestructive testing is not required in 
the seismic force-resisting systems of buildings and 
structures assigned to Seismic Design Category B or 
C that are not specifically detailed for seismic resis
tance, with a response modification coefficient, R, of 
3 or less, excluding cantilever column systems. 

1705.13.1.2 Structural steel elements. Nondestructive 
testing of structural steel elements in the seismic force
resisting systems of buildings and structures assigned 
to Seismic Design Category B, C, D, E or F other than 
those covered in Section 1705.13.1.1, including struts, 
collectors, chords and foundation elements, shall be 

performed in accordance with the quality assurance 
requirements of AISC 341. 

Exception: Nondestructive testing of structural 
steel elements is not required in the seismic force
resisting systems of buildings and structures 
assigned to Seismic Design Category B or C with a 
response modification coefficient, R, of 3 or less. 

1705.13.2 Nonstructural components. For structures 
assigned to Seismic Design Category B, C, D, E or F, 
where the requirements of Section 13.2.1 of ASCE 7 for 
nonstructural components, supports or attachments are 
met by seismic qualification as specified in Item 2 therein, 
the registered design professional shall specify on the 
approved construction documents the requirements for 
seismic qualification by analysis, testing or experience 
data. Certificates of compliance for the seismic qualifica
tion shall be submitted to the building official as specified 
in Section 1704.5. 

1705.13.3 Designated seismic systems. For structures 
assigned to Seismic Design Category C, D, E or F and 
with designated seismic systems that are subject to the 
requirements of Section 13.2.2 of ASCE 7 for certifica
tion, the registered design professional shall specify on 
the approved construction documents the requirements to 
be met by analysis, testing or experience data as specified 
therein. Certificates of compliance documenting that the 
requirements are met shall be submitted to the building 
official as specified in Section 1704.5. 

1705.13.4 Seismic isolation systems. Seismic isolation 
systems in seismically isolated structures assigned to Seis
mic Design Category B, C, D, E or F shall be tested in 
accordance with Section 17.8 of ASCE 7. 

[BF] 1705.14 Sprayed fire-resistant materials. Special 
inspections and tests of sprayed fire-resistant materials 
applied to floor, roof and wall assemblies and structural 
members shall be performed in accordance with Sections 
1705.14.1 through 1705.14.6. Special inspections shall be 
based on the fire-resistance design as designated in the 
approved construction documents. The tests set forth in this 
section shall be based on samplings from specific floor, roof 
and wall assemblies and structural members. Special inspec
tions and tests shall be performed after the rough installation 
of electrical, automatic sprinkler, mechanical and plumbing 
systems and suspension systems for ceilings, where applica
ble. 

[BF] 1705.14.1 Physical and visual tests. The special 
inspections and tests shall include the following to demon
strate compliance with the listing and the fire-resistance 
rating: 

l. Condition of substrates. 

2. Thickness of application. 

3. Density in pounds per cubic foot (kg/m3
). 

4. Bond strength adhesion/cohesion. 

5. Condition of fmished application. 
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[BF] 1705.14.2 Structural member surface conditions. 
The surfaces shall be prepared in accordance with the 
approved fire-resistance design and the written instruc
tions of approved manufacturers. The prepared surface of 
structural members to be sprayed shall be inspected by the 
special inspector before the application of the sprayed fire
resistant material. 

[BF] 1705.14.3 Application. The substrate shall have a 
minimum ambient temperature before and after applica
tion as specified in the written instructions of approved 
manufacturers. The area for application shall be ventilated 
during and after application as required by the written 
instructions of approved manufacturers. 

[BF] 1705.14.4 Thickness. No more than 10 percent of 
the thickness measurements of the sprayed fire-resistant 
materials applied to floor, roof and wall assemblies and 
structural members shall be less than the thickness 
required by the approved fire-resistance design, but in no 
case less than the minimum allowable thickness required 
by Section 1705.14.4.1. 

[BF] 1705.14.4.1 Minimum allowable thickness. For 
design thicknesses 1 inch (25 mm) or greater, the mini
mum allowable individual thickness shall be the design 
thickness minus 1

/ 4 inch (6.4 mm). For design thick
nesses less than 1 inch (25 mm), the minimum allow
able individual thickness shall be the design thickness 
minus 25 percent. Thickness shall be determined in 
accordance with ASTM E 605. Samples of the sprayed 
fire-resistant materials shall be selected in accordance 
with Sections 1705.14.4.2and1705.14.4.3. 

[BF] 1705.14.4.2 Floor, roof and wall assemblies. 
The thickness of the sprayed fire-resistant material 
applied to floor, roof and wall assemblies . shall be 
determined in accordance with ASTM E 605, making 
not less than four measurements for each 1,000 square 
feet (93 m2

) of the sprayed area, or portion thereof, in 
each story. 

[BF] 1705.14.4.3 Cellular decks. Thickness measure
ments shall be selected from a square area, 12 inches by 
12 inches (305 mm by 305 mm) in size. A minimum of 
four measurements s)lall be made, located symmetri
cally within the square area. 

[BF] 1705.14.4.4 Fluted decks. Thickness measure
ments shall be selected from a square area, 12 inches by 
12 inches (305 mm by 305 mm) in size. A minimum of 
four measurements shall be made, located symmetri
cally within the square area, including one each of the 
following: valley, crest and sides. The average of the 
measurements shall be reported. 

[BF] 1705.14.4.5 Structural members. The thickness 
of the sprayed fire-resistant material applied to struc
tural members shall be determined in accordance with 
ASTM E 605. Thickness testing shall be performed on 
not less than 25 percent of the structural members on 
each floor. 

[BF] 1705.14.4.6 Beams and girders. At beams and 
girders thickness measurements shall be made at nine 

2015 INTERNATIONAL BUILDING CODE® 

SPECIAL INSPECTIONS AND TESTS 

locations around the beam or girder at each end of a 12-
inch (305 mm) length. 

[BF] 1705.14.4.7 Joists and trusses. At joists and 
trusses, thickness measurements shall be made at seven 
locations around the joist or truss at each end of a 12-
inch (305 mm) length. 

[BF] 1705.14.4.8 Wide-flanged columns. At wide
flanged columns, thickness measurements shall be 
made at 12 locations around the column at each end of 
a 12-inch (305 mm) length. 

[BF] 1705.14.4.9 Hollow structural section and pipe 
columns. At hollow structural section and pipe col
umns, thickness measurements shall be made at a mini
mum of four locations around the column at each end 
of a 12-inch (305 mm) length. 

[BF] 1705.14.5 Density. The density of the sprayed fire
resistant material shall not be less than the density speci
fied in the approved fire-resistance design. Density of the 
sprayed fire-resistant material shall be determined in 
accordance with ASTM E 605. The test samples for deter
mining the density of the sprayed fire-resistant materials 
shall be selected as follows: 

1. From each floor, roof and wall assembly at the rate 
of not less than one sample for every 2,500 square 
feet (232 m2

) or portion thereof of the sprayed area 
in each story. 

2. From beams, girders, trusses and columns at the rate 
of not less than one sample for each type of struc
tural member for each 2,500 square feet (232 m2

) of 
floor area or portion thereof in each story. 

[BF] 1705.14.6 Bond strength. The cohesive/adhesive 
bond strength of the cured sprayed fire-resistant material 
applied to floor, roof and wall assemblies and structural 
members shall not be less than 150 pounds per square foot 
(psf) (7.18 kN/m.2). The cohesive/adhesive bond strength 
shall be determined in accordance with the field test speci
fied in ASTM E 736 by testing in-place samples of the 
sprayed fire-resistant material selected in accordance with 
Sections 1705.14.6.1through1705.14.6.3. 

[BF] 1705.14.6.1 Floor, roof and wall assemblies. 
The test samples for determining the cohesive/adhesive 
bond strength of the sprayed fire-resistant materials 
shall be selected from each floor, roof and wall assem
bly at the rate of not less than one sample for every 
2,500 square feet (232 m2

) of the sprayed area, or por
tion thereof, in each story. 

[BF] 1705.14.6.2 Structural members. The test sam
ples for determining the cohesive/adhesive bond 
strength of the sprayed fire-resistant materials shall be 
selected from beams, girders, trusses, columns and 
other structural members at the rate of not less than one 
sample for each type of structural member for each 
2,500 square feet (232 m2

) of floor area or portion 
thereof in each story. 

[BF] 1705.14.6.3 Primer, paint and encapsulant 
bond tests. Bond tests to qualify a primer, paint or 
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encapsulant shall be conducted when the sprayed fire
resistant material is applied to a primed, painted or 
encapsulated surface for which acceptable bond
strength performance between these coatings and the 
fire-resistant material has not been determined. A bond
ing agent approved by the SFRM manufacturer shall be 
applied to a primed, painted or encapsulated surface 
where the bond strengths are found to be less than 
required values. 

[BF] 1705.15 Mastic and intumescent fire-resistant coat
ings. Special inspections and tests for mastic and intumescent 
fire-resistant coatings applied to structural elements and 
decks shall be performed in accordance with A WCI 12-B. 
Special inspections and tests shall be based on the fire-resis
tance design as designated in the approved construction doc
uments. 

1705.16 Exterior insulation and finish systems (EIFS). 
Special inspections shall be required for all EIFS applica
tions. 

Exceptions: 

1. Special inspections shall not be required for EIFS 
applications installed over a water-resistive barrier 
with a means of draining moisture to the exterior. 

2. Special inspections shall not be required for EIFS 
applications installed over masonry or concrete 
walls. 

1705.16.1 Water-resistive barrier coating. A water
resistive barrier coating complying with ASTM E 2570 
requires special inspection of the water-resistive barrier 
coating when installed over a sheathing substrate. 

[BF] 1705.17 Fire-resistant penetrations and joints. In 
high-rise buildings or in buildings assigned to Risk Category 
III or N, special inspections for through-penetrations, mem
brane penetration firestops, fire-resistant joint systems and 
perimeter fire barrier systems that are tested and listed in 
accordance with Sections 714.3.1.2, 714.4.2, 715.3 and 
715.4 shall be in accordance with Section 1705.17.1 or 
1705.17.2. 

[BF] 1705.17.1 Penetration firestops. Inspections of pen
etration firestop systems that are tested and listed in accor
dance with Sections 714.3.1.2 and 714.4.2 shill be 
conducted by an approved agency in accordance with 
ASTME2174. 

[BF] 1705.17.2 Fire-resistant joint systems. Inspection 
of fire-resistant joint systems that are tested and listed in 
accordance with Sections 715.3 and 715.4 shall be con
ducted by an approved agency in accordance with ASTM 
E 2393. 

[F] 1705.18 Testing for smoke control. Smoke control sys
tems shall be tested by a special inspector. 

[F] 1705.18.1 Testing scope. The test scope shall be as 
follows: 
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1. During erection of ductwork and prior to conceal
ment for the purposes of leakage testing and record
ing of device location. 

2. Prior to occupancy and after sufficient completion 
for the purposes of pressure difference testing, flow 
measurements and detection and control verifica
tion. 

[F] 1705.18.2 Qualifications. Approved agencies for I 
smoke control testing shall have expertise in fire protec
tion engineering, mechanical engineering and certification 
as air balancers. 

SECTION 1706 
DESIGN STRENGTHS OF MATERIALS 

1706.1 Conformance to standards. The design strengths 
and permissible stresses of any structural material that are 
identified by a manufacturer's designation as to manufacture 
and grade by mill tests, or the strength and stress grade is oth
erwise confirmed to the satisfaction of the building official, 
shall conform to the specifications and methods of design of 
accepted engineering practice or the approved rules in the 
absence of applicable standards. 

1706.2 New materials. For materials that are not specifically 
provided for in this code, the design strengths and permissible 
stresses shall be established by tests as provided for in Sec
tion 1707. 

SECTION 1707 
ALTERNATIVE TEST PROCEDURE 

1707.1 General. In the absence of approved rules or other 
approved standards, the building official shall make, or cause 
to be made, the necessary tests and investigations; or the 
building official shall accept duly authenticated reports from 
approved agencies in respect to the quality and manner of use 
of new materials or assemblies as provided for in Section 
104.11. The cost of all tests and other investigations required 
under the provisions of this code shall be borne by the owner 
or the owner's authorized agent. 

SECTION 1708 
IN-SITU LOAD TESTS 

1708.1 General. Whenever there is a reasonable doubt as to 
the stability or load-bearing capacity of a completed building, 
structure or portion thereof for the expected loads, an engi
neering assessment shall be required. The engineering assess
ment shall involve either a structural analysis or an in-situ 
load test, or both. The structural analysis shall be based on 
actual material properties and other as-built conditions that 
affect stability or load-bearing capacity, and shall be con
ducted in accordance with the applicable design standard. If 
the structural assessment determines that the load-bearing 
capacity is less than that required by the code, load tests shall 
be conducted in accordance with Section 1708.2. If the build
ing, structure or portion thereof is found to have inadequate 
stability or load-bearing capacity for the expected loads, 
modifications to ensure structural adequacy or the removal of 
the inadequate construction shall be required. 

1708.2 Test standards. Structural components and assem
blies shall be tested in accordance with the appropriate refer-

2015 INTERNATIONAL BUILDING CODE® 



enced standards. In the absence of a standard that contains an 
applicable load test procedure, the test procedure shall be 
developed by a registered design professional and approved. 
The test procedure shall simulate loads and conditions of 
application that the completed structure or portion thereof 
will be subjected to in normal use. 

1708.3 In-situ load tests. In-situ load tests shall be con
ducted in accordance with Section 1708.3.1 or 1708.3.2 and 
shall be supervised by a registered design professional. The 
test shall simulate the applicable loading conditions specified 
in Chapter 16 as necessary to address the concerns regarding 
structural stability of the building, structure or portion 
thereof. 

1708.3.1 Load test procedure specified. Where a refer
enced standard contains an applicable load test procedure 
and acceptance criteria, the test procedure.and acceptance 
criteria in the standard shall apply. In the absence of spe
cific load factors or acceptance ·criteria, the load factors 
and acceptance criteria in Section 1708.3.2 shall apply. 

1708.3.2 Load test procedure not specified. In the 
absence of applicable · load test procedures contained 
within a standard referenced by this code or acceptance 
criteria for a specific material or method of construction, 
such existing structure shall be subjected to a test proce
dure developed by a registered design professional that 
simulates applicable loading and deformation conditions. 
For components that are not a part of the seismic force
resisting system, at a minimum the test load shall be equal 
to the specified factored design loads. For materials such 
as wood that have strengths that are dependent on load 
duration, the test load shall be adjusted to account for the 
difference in load duration of the test compared to the 
expected duration of the design loads being considered. 
For statically loaded components, the test load shall be left 
in place for a period of 24 hours. For components that 
carry dynamic loads (e.g., machine supports or fall arrest 
anchors), the load shall be left in place for a period consis
tent with the component's actual function. The structure 
shall be considered to have successfully met the test 
requirements where the following criteria are satisfied: 

1. Under the design load, the deflection shall not 
exceed the limitations specified in Section 1604.3. 

2. Within 24 hours after removal of the test load, the 
structure shall have recovered not less than 75 per
cent of the maximum deflection. 

3. During and immediately after the test, the structure 
shall not show evidence of failure. 

SECTION 1709 
PRECONSTRUCTION LOAD TESTS 

1709.1 General. Where proposed construction is not capable 
of being designed by approved engineering analysis, or 
where proposed construction design method does not comply 
with the applicable material design standard, the system of 
construction or the structural unit and the connections shall 
be subjected to the tests prescribed in Section 1709. The 
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building official shall accept certified reports of such tests I 
conducted by an approved testing agency, provided that such 
tests meet the requirements of this code and approved proce
dures. 

1709.2 Load test procedures specified. Where specific load 
test procedures, load factors and acceptance criteria are 
included in the applicable referenced standards, such test pro
cedures, load factors and acceptance criteria shall apply. In 
the absence of specific test procedures, load factors or accep
tance criteria, the corresponding provisions in Section 1709 .3 
shall apply. 

1709.3 Load test procedures not specified. Where load test 
procedures are not specified in the applicable referenced stan
dards, the load-bearing and deformation capacity of structural 
components and assemblies shall be determined on the basis 
of a test procedure developed by a registered design profes
sional that simulates applicable loading and deformation con
ditions. For components and assemblies that are not a part of 
the seismic force-resisting system, the test shall be as speci
fied in Section 1709 .3 .1. Load tests shall simulate the appli
cable loading conditions specified in Chapter 16. 

1709.3.1 Test procedure. The test assembly shall be sub
jected to an increasing superimposed load equal to not less 
than two times the superimposed design load. The test 
load shall be left in place for a period of 24 hours. The 
tested assembly shall be considered to have successfully 
met the test requirements if the assembly recovers not less 
than 75 percent of the maximum deflection within 24 
hours after the removal of the test load. The test assembly 
shall then be reloaded and subjected to an increasing 
superimposed load until either structural failure occurs or 
the superimposed load is equal to two and one-half times 
the load at which the deflection limitations specified in 
Section 1709.3.2 were reached, or the load is equal to two 
and one-half times the superimposed design load. In the 
case of structural components and assemblies for which 
deflection limitations are not specified in Section 
1709.3.2, the test specimen shall be subjected to an 
increasing superimposed load until structural failure 
occurs or the load is equal to two and one-half times the 
desired superimposed design load. The allowable superim
posed design load shall be taken as the lesser of: 

1. The load at the deflection limitation given in Section 
1709.3.2. 

2. The failure load divided by 2.5. 

3. The maximum load applied divided by 2.5. 

1709 .3.2 Deflection. The deflection of structural members 
under the design load shall not exceed the limitations in 
Section 1604.3. 

1709.4 Wall and partition assemblies. Load-bearing wall 
and partition assemblies shall sustain the test load both with 
and without window framing. The test load shall include all 
design load components. Wall and partition assemblies shall 
be tested both with and without door and window framing. 

1709.5 Exterior window and door assemblies. The design I 
pressure rating of exterior windows and doors in buildings 
shall be determined in accordance with Section 1709.5.1 or 
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1
1709 .5 .2. For the purposes of this section, the required design 
pressure shall be determined using the allowable stress design 
load combinations of Section 1605.3. 

... 
* 

Exception: Structural wind load design pressures for win
dow units smaller than the size tested in accordance with 
Section 1709.5.1 or 1709.5.2 shall be permitted to be 
higher than the design value of the tested unit provided 
such higher pressures are determined by accepted engi
neering analysis. All components of the small unit shall be 
the same as the tested unit. Where such calculated design 
pressures are used, they shall be validated by an additional 
test of the window unit having the highest allowable 
design pressure. 

1709.5.1 Exterior windows and doors. Exterior windows 
and sliding doors shall be tested and labeled as conform
ing to AAMA/WDMA/CSA101/I.S.2/A440. The label 
shall state the name of the manufacturer, the approved 
labeling agency and the product designation as specified in 
AAMA/WDMA/CSA101/I.S.2/A440. Exterior side
hinged doors shall be tested and labeled as conforming to 
AAMA/WDMA/CSA101/I.S.2/A440 or comply with Sec
tion 1709.5.2. Products tested and labeled as conforming 
to AAMAIWDMA/CSA 101/I.S.2/A440 shall not be sub
ject to the requirements of Sections 2403.2 and 2403.3. 

1709.5.2 Exterior windows and door assemblies not 
provided for in Section 1709.5.1. Exterior window and 
door assemblies shall be tested in accordance with ASTM 
E 330. Structural performance of garage doors and rolling 
doors shall be determined in accordance with either 
ASTM E 330 or ANSI/DASMA 108, and shall meet the 
acceptance criteria of ANSI/DASMA 108. Exterior win
dow and door assemblies containing glass shall comply 
with Section 2403. The design pressure for testing shall be 
calculated in accordance with Chapter 16. Each assembly 
shall be tested for 10 seconds at a load equal to 1.5 times 
the design pressure. 

1
1709.6 Skylights and sloped glazing. Skylights and sloped 
glazing shall comply with the requirements of Chapter 24. 

1709.7 Test specimens. Test specimens and construction 
shall be representative of the materials, workmanship and 
details normally used in practice. The properties of the mate
rials used to construct the test assembly shall be determined 
on the basis of tests on samples taken from the load assembly 
or on representative samples of the materials used to con
struct the load test assembly. Required tests shall be con-
ducted or witnessed by an approved agency . 
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CHAPTER18 

SOILS AND FOUNDATIONS 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1801 
GENERAL 

1801.1 Scope. The provisions of this chapter shall apply to 
building and foundation systems. 

1801.2 Design basis. Allowable bearing pressures, allowable 
stresses and design formulas provided in this chapter shall be 
used with the allowable stress design load combinations 
specified in Section 1605.3. The quality and design of materi
als used structurally in excavations and foundations shall 
comply with the requirements specified in Chapters 16, 19, 
21, 22 and 23 of this code. Excavations and fills shall also 
comply with Chapter 33. 

SECTION 1802 
DEFINITIONS 

1802.1 Definitions. The following words and terms are 
defined in Chapter 2: 

DEEP FOUNDATION. 

DRILLED SHAFT. 

Socketed drilled shaft. 

HELICAL PILE. 

MICRO PILE. 

SHALLOW FOUNDATION. 

SECTION 1803 
GEOTECHNICAL INVESTIGATIONS 

1803.1 General. Geotechnical investigations shall be con
ducted in accordance with Section 1803.2 and reported in 
accordance with Section 1803.6. Where required by the 
building official or where geotechnical investigations involve 
in-situ testing, laboratory testing or engineering calculations, 
such investigations shall be conducted by a registered design 
professional. 

1803.2 Investigations required. Geotechnical investiga
tions shall be conducted in accordance with Sections 1803.3 
through 1803.5. 

Exception: The building official shall be permitted to 
waive the requirement for a geotechnical investigation 
where satisfactory data from adjacent areas is available 
that demonstrates an investigation is not necessary for any 
of the conditions in Sections 1803.5.1 through 1803.5.6 
and Sections 1803.5.10 and 1803.5.11. 

1803.3 Basis of investigation. Soil classification shall be 
based on observation and any necessary tests of the materials 
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disclosed by borings, test pits or other subsurface exploration 
made in appropriate locations. Additional studies shall be 
made as necessary to evaluate slope stability, soil strength, 
position a:nd adequacy of load-bearing soils, the effect of 
moisture variation on soil-bearing capacity, compressibility, 
liquefaction and expansiveness. 

1803.3.1 Scope of investigation. The scope of the geo
technical investigation including the number and types of 
borings or soundings, the equipment used to drill or sam
ple, the in-situ testing equipment and the laboratory testing 
program shall be determined by a registered design pro
fessional. 

1803.4 Qualified representative. The investigation proce
dure and apparatus shall be in accordance with generally 
accepted engineering practice. The registered design profes
sional shall have a fully qualified representative on site dur
ing all boring or sampling operations. 

1803.5 Investigated conditions. Geotechnical investigations 
shall be conducted as indicated in Sections 1803.5.1 through 
1803.5.12. 

1803.5.1 Classification. Soil materials shall be classified 
in accordance with ASTM D 2487. 

1803.5.2 Questionable soil. Where the classification, 
strength or compressibility of the soil is in doubt or where 
a load-bearing value superior to that specified in this code 
is claimed, the building official shall be permitted to 
require that a geotechnical investigation be conducted. 

1803.5.3 Expansive soil. In areas likely to have expansive 
soil, the building official shall require soil test!l to deter
mine where such soils do exist. 

Soils meeting all four of the following provisions shall 
be considered expansive, except that tests to show compli
ance with Items 1, 2 and 3 shall not be required if the test 
prescribed in Item 4 is conducted: 

1. Plasticity index (PI) of 15 or greater, determined in 
accordance with ASTM D 4318. 

2. More than 10 percent of the soil particles pass a No. 
200 sieve (75 µm), determined in accordance with 
ASTMD422. 

3. More than 10 percent of the soil particles are less 
than 5 micrometers in size, determined in accor
dance with ASTM D 422. 

4. Expansion index greater than 20, determined in 
accordance with ASTM D 4829. 

1803.5.4 Ground-water table. A subsurface soil investi
gation shall be performed to determine whether the exist-

417 



SOILS AND FOUNDATIONS 

ing ground-water table is above or within 5 feet (1524 
mm) below the elevation of the lowest floor level where 
such floor is located below the finished ground level adja
cent to the foundation. 

Exception: A subsurface soil investigation to deter
mine the location of the ground-water table shall not be 
required where waterproofing is provided in accor
dance with Section 1805. 

1803.5.5 Deep foundations. Where deep foundations will 
be used, a geotechnical investigation shall be conducted 
and shall include all of the following, unless sufficient 
data upon which to base the design and installation is oth
erwise available: 

1. Recommended deep foundation types and installed 
capacities. 

2. Recommended center-to-center spacing of deep 
foundation elements. 

3. Driving criteria. 

4. Installation procedures. 

5. Field inspection and reporting procedures (to 
include procedures for verification of the installed 
bearing capacity where required). 

6. Load test requirements. 

7. Suitability of deep foundation materials for the 
intended environment. 

8. Designation of bearing stratum or strata. 

9. Reductions for group action, where necessary. 

1803.5.6 Rock strata. Where subsurface explorations at 
the project site indicate variations in the structure of rock 
upon which foundations are to be constructed, a sufficient 
number of borings shall be drilled to sufficient depths to 
assess the competency of the rock and its load-bearing 
capacity. 

1803.5.7 Excavation near foundations. Where excava
tion will reduce support from any foundation, a registered 
design professional shall prepare· an assessment of the 
structure as determined from examination of the structure, 
the review of available design documents and, if neces
sary, excavation of test pits. The registered design profes
sional shall determine the requirements for underpinning 
and protection and prepare site-specific plans, details and 
sequence of work for submission. Such support shall be 
provided by underpinning, sheeting and bracing, or by 
other means acceptable to the building official. 

1803.5.8 Compacted fill material. Where shallow foun
dations will bear on compacted fill material more than 12 
inches (305 mm) in depth, a geotechnical investigation 
shall be conducted and shall include all of the following: 
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1. Specifications for the preparation of the site prior to 
placement of compacted fill material. 

2. Specifications for material to be used as compacted 
fill. 

3. Test methods to be used to determine the maximum 
dry density and optimum moisture content of the 
material to be used as compacted fill. 

4. Maximum allowable thickness of each lift of com
pacted fill material. 

5. Field test method for determining the in-place dry 
density of the compacted fill. 

6. Minimum acceptable in-place dry density expressed 
as a percentage of the maximum dry density deter
mined in accordance with Item 3. 

7. Number and frequency of field tests required to 
determine compliance with Item 6. 

1803.5.9 Controlled low-strength material (CLSM). 
Where shallow foundations will bear on controlled low
strength material (CLSM), a geotechnical investigation 
shall be conducted and shall include all of the following: 

1. Specifications for the preparation of the site prior to 
placement of the CLSM. 

2. Specifications for the CLSM. 

3. Laboratory or field test method(s) to be used to 
determine the compressive strength or bearing 
capacity of the CLSM. 

4. Test methods for determining the acceptance of the 
CLSM in the field. 

5. Number and frequency of field tests required to 
determine compliance with Item 4. 

1803.5.10 Alternate setback and clearance. Where set
backs or clearances other than those required in Section 
1808.7 are desired, the building official shall be permitted 
to require a geotechnical investigation by a registered 
design professional to demonstrate that the intent of Sec
tion 1808.7 would be satisfied. Such an investigation shall 
include consideration of material, height of slope, slope 
gradient, load intensity and erosion characteristics of slope 
material. 

1803.5.11 Seismic Design Categories C through F. For 
structures assigned to Seismic Design Category C, D, E or 
F, a geotechnical investigation shall be conducted, and 
shall include an evaluation of all of the following potential 
geologic and seismic hazards: 

1. Slope instability. 

2. Liquefaction. 

3. Total and differential settlement. 

4. Surface displacement due to faulting or seismically 
induced lateral spreading or lateral flow. 

1803.5.12 Seismic Design Categories D through F. For 
structures assigned to Seismic Design Category D, E or F, 
the geotechnical investigation required by · Section 
1803.5.11 shall also include all of the following as appli
cable: 

1. The determination of dynamic seismic lateral earth 
pressures on foundation walls and retaining walls 
supporting more than 6 feet (l.83 m) of backfill 
height due to design earthquake ground motions. 
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2. The potential for liquefaction and soil strength loss 
evaluated for site peak ground acceleration, earth
quake magnitude and source characteristics consis
tent with the maximum considered earthquake 
ground motions. Peak ground acceleration shall be 
determined based on one of the following: 

2.1. A site-specific study in accordance with 
Section 21.5 of ASCE 7. 

2.2. In accordance with Section 11.8.3 of 
ASCE7. 

3. An assessment of potential consequences of lique
faction and soil strength loss including, but not lim
ited to, the following: 

3 .1. Estimation of total and differential settle-
ment. 

3.2. Lateral soil movement. 

3.3. Lateral soil loads on foundations. 

3.4. Reduction in foundation soil-bearing 
capacity and lateral soil reaction. 

3.5. Soil downdrag and reduction in axial and 
lateral soil reaction for pile foundations. 

3.6. Increases in soil lateral pressures on retain
ing walls. 

3. 7. Flotation of buried structures. 

4. Discussion of mitigation measures such as, but not 
limited to, the following: 

4.1. Selection of appropriate foundation type 
and depths. 

4.2. Selection of appropriate structural systems 
to accommodate anticipated displacements 
and forces. 

4.3. Ground stabilization. 

4.4. Any combination of these measures and 
how they shall be considered in the design 
of the structure. 

1

1803.6 Reporting. Where geotechnical investigations are 
required, a written report of the investigations shall be sub
mitted to the building official by the permit applicant at the 
time of permit application. This geotechnical report shall 
include, but need not be limited to, the following information: 

1. A plot showing the location of the soil investigations. 

2. A complete record of the soil boring and penetration 
test logs and soil samples. 

3. A record of the soil profile. 

4. Elevation of the water table, if encountered. 

5. Recommendations for foundation type and design cri
teria, including but not limited to: bearing capacity of 
natural or compacted soil; provisions to mitigate the 
effects of expansive soils; mitigation of the effects of 
liquefaction, differential settlement and varying soil 
strength; and the effects of adjacent loads. 

6. Expected total and differential settlement. 
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7. Deep foundation information in accordance with Sec
tion 1803.5.5. 

8. Special design and construction provisions for foun
dations of structures founded on expansive soils, as 
necessary. 

9. Compacted fill material properties and testing in 
accordance with Section 1803.5.8. 

10. Controlled low-strength material properties and test
ing in accordance with Section 1803.5.9. 

SECTION 1804 
EXCAVATION, GRADING AND FILL 

1804.1 Excavation near foundations. Excavation for any 
purpose shall not reduce lateral support from any foundation 
or adjacent foundation without first underpinning or protect
ing the foundation against detrimental lateral or vertical 
movement, or both. 

1804.2 Underpinning. Where underpinning is chosen to pro
vide the protection or support of adjacent structures, the 
underpinning system shall be designed and installed in accor
dance with provisions of this chapter and Chapter 33. 

1804.2.1 Underpinning sequencing. Underpinning shall 
be installed in a sequential manner that protects the neigh
boring structure and the working construction site. The 
sequence of installation shall be identified in the approved 
construction documents. 

1804.3 Placement of backfill. The excavation outside the 
foundation shall be backfilled with soil that is free of organic 
material, construction debris, cobbles and boulders or with a 
controlled low-strength material (CLSM). The backfill shall 
be placed in lifts and compacted in a manner that does not 
damage the foundation or the waterproofing or dampproofing 
material. 

Exception: CLSM need not be compacted. 

1804.4 Site grading. The ground immediately adjacent to the 
foundation shall be sloped away from the building at a slope 
of not less than one unit vertical in 20 units horizontal (5-per
cent slope) for a minimum distance of 10 feet (3048 mm) 
measured perpendicular to the face of the wall. If physical 
obstructions or lot lines prohibit 10 feet (3048 mm) of hori
zontal distance, a 5-percent slope shall be provided to an 
approved alternative method of diverting water away from 
the foundation. Swales used for this purpose shall be sloped a 
minimum of 2 percent where located within 10 feet (3048 
mm) of the building foundation. Impervious surfaces within 
10 feet (3048 mm) of the building foundation shall be sloped 
a minimum of 2 percent away from the building. 

Exception: Where climatic or soil conditions warrant, the 
slope of the ground away from the building foundation 
shall be permitted to be reduced to not less than one unit 
vertical in 48 units horizontal (2-percent slope). 

The procedure used to establish the final ground level 
adjacent to the foundation shall account for additional settle
ment of the backfill. 
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1804.5 Grading and fill in flood hazard areas. Inflood haz
ard areas established in Section 1612.3, grading, fill, or both, 
shall not be approved: 

1. Unless such fill is placed, compacted and sloped to 
minimize shifting, slumping and erosion during the rise 
and fall of flood water and, as applicable, wave action. 

2. In floodways, unless it has been demonstrated through 
hydrologic and hydraulic analyses performed by a reg
istered design professiortal in accordance with standard 
engineering practice that the proposed grading or fill, or 
both, will not result in any increase in flood levels dur
ing the occurrence of the design flood. 

3. In coastal high hazard areas, unless such fill is con
ducted and/or placed to avoid diversion of water and 
waves toward any building or structure. 

4. Where design flood elevations are specified but flood
ways have not been designated, unless it has been dem
onstrated that the cumulative effect of the proposed 
flood hazard area encroachment, when combined with 
all other existing and anticipated flood hazard area 
encroachment, will not increase the design flood eleva
tion more than 1 foot (305 mm) at any point. 

1804.6 Compacted fill material. Where shallow foundations 
will bear on compacted fill material, the compacted fill shall 
comply with the provisions of an approved geotechnical 
report, as set forth in Section 1803. 

Exception: Compacted fill material 12 inches (305 mm) 
in depth or less need not comply with an approved report, 
provided the in-place dry density is not less than 90 per
cent of the maximum dry density at optimum moisture 
content determined in accordance with ASTM D 1557. 
The compaction shall be verified by special inspection in 
accordance with Section 1705.6. 

1804.7 Controlled low-strength material (CLSM). Where 
shallow foundations will bear on controlled low-strength 
material (CLSM), the CLSM shall comply with the provi
sions of an approved geotechnical report, as set forth in Sec
tion 1803. 

SECTION 1805 
DAMPPROOFING AND WATERPROOFING 

1805.1 General. Walls or portions thereof that retain earth 
and enclose interior spaces and floors below grade shall be 
waterproofed and dampproofed in accordance with this sec
tion, with the exception of those spaces containing groups 
other than residential and institutional where such omission is 
not detrimental to the building or occupancy. 

Ventilation for crawl spaces shall comply with Section 
1203.4. 

1805.1.1 Story above grade plane. Where a basement is 
considered a story above grade plane and the finished 
ground level adjacent to the basement wall is below the 
basement floor elevation for 25 percent or more of the 
perimeter, the floor and walls shall be dampproofed in 
accordance with Section 1805.2 and a foundation drain 
shall be installed in accordance with Section 1805.4.2. The 
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foundation drain shall be installed around the portion of 
the perimeter where the basement floor is below ground 
level. The provisions of Sections 1803.5.4, 1805.3 and 
1805.4.1 shall not apply in this case. 

1805.1.2 Under-floor space. The finished ground level of 
an under-floor space such as a crawl space shall not be 
located below the bottom of the footings. Where there is 
evidence that the ground-water table rises to within 6 
inches (152 mm) of the ground level at the outside build
ing perimeter, or that the surface water does not readily 
drain from the building site, the ground level of the under
floor space shall be as high as the outside finished ground 
level, unless an approved drainage system is provided. 
The provisions of Sections 1803.5.4, 1805.2, 1805.3 and 
1805 .4 shall not apply in this case. 

1805.1.2.1 Flood hazard areas. For buildings and 
structures in flood hazard areas as established in Sec
tion 1612.3, the finished ground level of an under-floor 
space such as a crawl space shall be equal to or higher 
than the outside finished ground level on at least one 
side. · 

Exception: Under-floor spaces of Group R-3 build
ings that meet the requirements of FEMA TB 11. 

1805.1.3 Ground-water control. Where the ground-water 
table is lowered and maintained at an elevation not less 
than 6 inches (152 mm) below the bottom of the lowest 
floor, the floor and walls shall be dampproofed in accor
dance with Section 1805.2. The design of the system to 
lower the ground-water table shall be based on accepted 
principles of engineering that shall consider, but not nec
essarily be limited to, permeability of the soil, rate at 
which water enters the drainage system, rated capacity of 
pumps, head against which pumps are to operate and the 
rated capacity of the disposal area of the system. 

1805.2 Dampproofing. Where hydrostatic pressure will not 
occur as determined by Section 1803.5.4, floors and walls for 
other than wood foundation systems shall be dampproofed in 
accordance with this section. Wood foundation systems shall 
be constructed in accordance with A WC PWF. 

1805.2.1 Floors. Dampproofing materials for floors shall 
be installed between the floor and the base course required 
by Section 1805.4.1, except where a separate floor is pro
vided above a concrete slab. 

Where installed beneath the slab, dampproofing shall 
consist of not less than 6-mil (0.006 inch; 0.152 mm) poly
ethylene with joints lapped not less than 6 inches (152 
mm), or other approved methods or materials. Where per
mitted to be installed on top of the slab, dampproofing 
shall consist of mopped-on bitumen, not less than 4-mil 
(0.004 inch; 0.102 mm) polyethylene, or other approved 
methods or materials. Joints in the membrane shall be 
lapped and sealed in accordance with the manufacturer's 
installation instructions. 

1805.2.2 Walls. Dampproofing materials for walls shall 
be installed on the exterior surface of the wall, and shall 
extend from the top of the footing to above ground level. 
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Dampproofing shall consist of a bituminous material, 3 
pounds per square yard (16 N/m2) of acrylic modified 
cement, 1

/ 8 inch (3.2 mm) coat of surface-bonding mortar 
complying with ASTM C 887, any of the materials permit
ted for waterproofing by Section 1805.3.2 or other 
approved methods or materials. 

1805.2.2.l Surface preparation of walls. Prior to 
application of dampproofing materials on concrete 
walls, holes and recesses resulting from the removal of 
form ties shall be sealed with a bituminous material or 
other approved methods or materials. Unit masonry 
walls shall be parged on the exterior surface below 
ground level with not less than 3

/ 8 inch (9.5 mm) of 
Portland cement mortar. The parging shall be coved at 
the footing. 

Exception: Parging of unit masonry walls is not 
required where a material is approved for direct 
application to the masonry. 

1805.3 Waterproofing. Where the ground-water investiga
tion required by Section 1803.5.4 indicates that a hydrostatic 
pressure condition exists, and the design does not include a 
ground-water control system as described in Section 
1805.1.3, walls and floors shall be waterproofed in accor
dance with this section. 

1805.3.1 Floors. Floors required to be waterproofed shall 
be of concrete and designed and constructed to withstand 
the hydrostatic pressures to which the floors will be sub
jected. 

Waterproofing shall be accomplished by placing a 
membrane of rubberized asphalt, butyl rubber, fully 
adhered/fully bonded HDPE or polyolefin composite 
membrane or not less than 6-mil [0.006 inch (0.152 mm)] 
polyvinyl chloride with joints lapped not less than 6 inches 
(152 mm) or other approved materials under the slab. 
Joints in the membrane shall be lapped and sealed in 
accordance with the manufacturer's installation instruc
tions. 

1805.3.2 Walls. Walls required to be waterproofed shall 
be of concrete or masonry and shall be designed and con
structed to withstand the hydrostatic pressures and other 
lateral loads to which the walls will be subjected. 

Waterproofing shall be applied from the bottom of the 
wall to not less than 12 inches (305 mm) above the maxi
mum elevation of the ground-water table. The remainder 
of the wall shall be dampproofed in accordance with Sec
tion 1805.2.2. Waterproofing shall consist of two-ply hot
mopped felts, not less than 6-mil (0.006 inch; 0.152 mm) 
polyvinyl chloride, 40-mil (0.040 inch; 1.02 mm) poly
mer-modified asphalt, 6-mil (0.006 inch; 0.152 mm) poly
ethylene or other approved methods or materials capable 
of bridging nonstructural cracks. Joints in the membrane 
shall be lapped and sealed in accordance with the manu
facturer's installation instructions. 

1805.3.2.1 Surface preparation of walls. Prior to the 
application of waterproofing materials on concrete or 
masonry walls, the walls shall be prepared in accor
dance with Section 1805.2.2.1. 
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1805.3.3 Joints and penetrations. Joints in walls and 
floors, joints between the wall and floor and penetrations 
of the wall and floor shall be made water tight utilizing 
approved methods and materials. 

1805.4 Subsoil drainage system. Where a hydrostatic pres
sure condition does not exist, dampproofing shall be provided 
and a base shall be installed under the floor and a drain 
installed around the foundation perimeter. A subsoil drainage 
system designed and constructed in accordance with Section 
1805.1.3 shall be deemed adequate for lowering the ground
water table. 

1805.4.1 Floor base course. Floors of basements, except 
as provided for in Section 1805.1.1, shall be placed over a 
floor base course not less than 4 inches (102 mm) in thick
ness that consists of gravel or crushed stone containing not 
more than 10 percent of material that passes through a No. 
4 (4.75 mm) sieve. 

Exception: Where a site is located in well-drained 
gravel or sand/gravel mixture soils, a floor base course 
is not required. 

1805.4.2 Foundation drain. A drain shall be placed 
around the perimeter of a foundation that consists of 
gravel or crushed stone containing not more than 10-per
cent material that passes through a No. 4 (4.75 mm) sieve. 
The drain shall extend a minimum of 12 inches (305 mm) 
beyond the outside edge of the footing. The thickness shall 
be such that the bottom of the drain is not higher than the 
bottom of the base under the floor, and that the top of the 
drain is not less than 6 inches (152 mm) above the top of 
the footing. The top of the drain shall be covered with an 
approved filter membrane material. Where a drain tile or 
perforated pipe is used, the invert of the pipe or tile shall 
not be higher than the floor elevation. The top of joints or 
the top of perforations shall be protected with an approved 
filter membrane material. The pipe or tile shall be placed 
on not less than 2 inches (51 mm) of gravel or crushed 
stone complying with Section 1805.4.1, and shall be cov
ered with not less than 6 inches (152 mm) of the same 
material. 

1805.4.3 Drainage discharge. The floor base and founda
tion perimeter drain shall discharge by gravity or mechan
ical means into an approved drainage system that complies 
with the International Plumbing Code. 

Exception: Where a site is located in well-drained 
gravel or sand/gravel mixture soils, a dedicated drain
age system is not required. 

SECTION 1806 
PRESUMPTIVE LOAD-BEARING 

VALUES OF SOILS 

1806.1 Load combinations. The presumptive load-bearing 
values provided in Table 1806.2 shall be used with the allow
able stress design load combinations specified in Section 
1605 .3. The values of vertical foundation pressure and lateral 
bearing pressure given in Table 1806.2 shall be permitted to 
be increased by one-third where used with the alternative 
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basic load combinations of Section 1605.3.2 that include 
wind or earthquake loads. 

1806.2 Presumptive load-bearing values. The load-bearing 
values used in design for supporting soils near the surface 
shall not exceed the values specified in Table 1806.2 unless 
data to substantiate the use of higher values are submitted and 
approved. Where the building official has reason to doubt the 
classification, strength or compressibility of the soil, the 
requirements of Section 1803.5.2 shall be satisfied. 

Presumptive load-bearing values shall apply to materials 
with similar physical characteristics and dispositions. Mud, 
organic silt, organic clays, peat or unprepared fill shall not be 
assumed to have a presumptive load-bearing capacity unless 
data to substantiate the use of such a value are submitted. 

Exception: A presumptive load-bearing capacity shall be 
permitted to be used where the building official deems the 
load-bearing capacity of mud, organic silt or unprepared 
fill is adequate for the support of lightweight or temporary 
structures. 

1806.3 Lateral load resistance. Where the presumptive val
ues of Table 1806.2 are used to determine resistance to lateral 
loads, the calculations shall be in accordance with Sections 
1806.3.1through1806.3.4. 

1806.3.1 Combined resistance. The total resistance to lat
eral loads shall be permitted to be determined by combin
ing the values derived from the lateral bearing pressure 
and the lateral sliding resistance specified in Table 1806.2. 

1806.3.2 Lateral sliding resistance limit. For clay, sandy 
clay, silty clay, clayey silt, silt and sandy silt, in no case 
shall the lateral sliding resistance exceed one-half the dead 
load. 

1806.3.3 Increase for depth. The lateral bearing pres
sures specified in Table 1806.2 shall be permitted to be 
increased by the tabular value for each additional foot (305 
mm) of depth to a maximum of 15 times the tabular value. 

1806.3.4 Increase for poles. Isolated poles for uses such 
as flagpoles or signs and poles used to support buildings 
that are not adversely affected by a 1

/ 2-inch (12.7 mm) 

motion at the ground surface due to short-term lateral 
loads shall be permitted to be designed using lateral bear
ing pressures equal to two times the tabular values. 

SECTION 1807 
FOUNDATION WALLS, RETAINING WALLS AND 

EMBEDDED POSTS AND POLES 

1807.1 Foundation walls. Foundation walls shall be 
designed and constructed in accordance with Sections 
1807.1.1 through 1807.1.6. Foundation walls shall be sup
ported by foundations designed in accordance with Section 
1808. 

1807.1.1 Design lateral soil loads. Foundation walls shall 
be designed for the lateral soil loads set forth in Section 
1610. 

1807.1.2 Unbalanced backfill height. Unbalanced back
fill height is the difference in height between the exterior 
finish ground level and the lower of the top of the concrete 
footing that supports the foundation wall or the interior 
finish ground level. Where an interior concrete slab on 
grade is provided and is in contact with the interior surface 
of the foundation wall, the unbalanced backfill height shall 
be permitted to be _measured from the exterior finish 
ground level to the top of the interior concrete slab. 

1807.1.3 Rubble stone foundation walls. Foundation 
walls of rough or random rubble stone shall not be less 
than 16 inches ( 406 mm) thick. Rubble stone shall not be 
used for foundation walls of structures assigned to Seismic 
Design Category C, D, E or F. 

1807.1.4 Permanent wood foundation systems. Perma
nent wood foundation systems shall be designed and 
installed in accordance with A WC PWF. Lumber and ply
wood shall be treated in accordance with A WP A Ul 
(Commodity Specification A, Use Category 4B and Sec
tion 5.2) and shall be identified in accordance with Section 
2303.1.9.1. 

TABLE 1806.2 
PRESUMPTIVE LOAD-BEARING VALUES 

VERTICAL FOUNDATION 
LATERAL BEARING LATERAL SLIDING RESISTANCE 

CLASS OF MATERIALS PRESSURE PRESSURE (psf) 
(psf/ft below natural grade) Coefficient of friction• Cohesion (psf)" 

1. Crystalline bedrock 12,000 1,200 0.70 -
2. Sedimentary and foliated rock 4,000 400 0.35 -

3. Sandy gravel and/or gravel (GW 
3,000 200 0.35 -

and GP) 

4. Sand, silty sand, clayey sand, 
silty gravel and clayey gravel 2,000 150 0.25 -

(SW, SP, SM, SC, GM and GC) 

5. Clay, sandy clay, silty clay, 
clayey silt, silt and sandy silt 1,500 100 - 130 
(CL, ML, MH and CH) 

For SI: 1 pound per square foot= 0.0479k:Pa, 1 pound per square foot per foot= 0.157 k:Pa/m. 
a. Coefficient to be multiplied by the dead load. 
b. Cohesion value to be multiplied by the contact area, as limited by Section 1806.3.2. 
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1807.1.5 Concrete and masonry foundation walls. Con
crete and masonry foundation walls shall be designed in 
accordance with Chapter 19 or 21, as applicable. 

Exception: Concrete and masonry foundation walls 
shall be permitted to be designed and constructed in 
accordance with Section 1807.1.6. 

1807.1.6 Prescriptive design of concrete and masonry 
foundation walls. Concrete and masonry foundation walls 
that are laterally supported at the top and bottom shall be 
permitted to be designed and constructed in accordance 
with this section. 

1807.1.6.1 Foundation wall thickness. The thickness 
of prescriptively designed foundation walls shall not be 
less than the thickness of the wall supported, except 
that foundation walls of at least 8-inch (203 mm) nomi
nal width shall be permitted to support brick-veneered 
frame walls and 10-inch-wide (254 mm) cavity walls 
provided the requirements of Section 1807.1.6.2 or 
1807.1.6.3 are met. 

SOILS AND FOUNDATIONS 

1807.1.6.2 Concrete foundation walls. Concrete foun
dation walls shall comply with the following: 

1. The thickness shall comply with the requirements 
of Table 1807.1.6.2. 

2. The size and spacing of vertical reinforcement 
shown in Table 1807.1.6.2 are based on the use 
of reinforcement with a minimum yield strength 
of 60,000 pounds per square inch (psi) (414 
MPa).Vertical reinforcement with a minimum 
yield strength of 40,000 psi (276 MPa) or 50,000 
psi (345 MPa) shall be permitted, provided the 
same size bar is used and the spacing shown in 
the table is reduced by multiplying the spacing by 
0.67 or 0.83, respectively. 

3. Vertical reinforcement, when required, shall be 
placed nearest the inside face of the wall a dis
tance, d, from the outside face (soil face) of the 
wall. The distance, d, is equal to the wall thick
ness, t, minus 1.25 inches (32 mm) plus one-half 

TABLE 1807.1.6.2 
CONCRETE FOUNDATION WALLSb,c 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 

MAXIMUM MAXIMUM Design lateral soil load• (psf per foot of depth) 
WALL UNBALANCED 30d 45d 60 

HEIGHT BACKFILL 
(feet) HEIGHT" (feet) Minimum wall thickness (inches) 

7.5 9.5 11.5 7.5 9.5 11.5 7.5 9.5 11.5 

5 
4 PC PC PC PC PC PC PC PC PC 
5 PC PC PC PC PC PC PC PC PC 

4 PC PC PC PC PC PC PC PC PC 
6 5 PC PC PC PC PC PC PC PC PC 

6 PC PC PC PC PC PC PC PC PC 
4 PC PC PC PC PC PC PC PC PC 

7 
5 PC PC PC PC PC PC PC PC PC 
6 PC PC PC PC PC PC #5 at48 PC PC 
7 PC PC PC #5 at46 PC PC #6 at48 PC PC 
4 PC PC PC PC PC PC PC PC PC 
5 PC PC PC PC PC PC PC PC PC 

8 6 PC PC PC PC PC PC #5 at43 PC PC 
7 PC PC PC #5 at41 PC PC #6 at43 PC PC 
8 #5 at47 PC PC #6 at43 PC PC #6 at32 #6 at44 PC 
4 PC PC PC PC PC PC PC PC PC 
5 PC PC PC PC PC PC PC PC PC 

9 
6 PC PC PC PC PC PC #5 at39 PC PC 
7 PC PC PC #5 at37 PC PC #6 at 38 #5 at37 PC 
8 #5 at41 PC PC #6 at38 #5 at37 PC #7 at 39 #6 at39 #4 at48 
9d #6 at46 PC PC #7 at41 #6 at41 PC #7 at31 #7 at41 #6 at 39 

4 PC PC PC PC PC PC PC PC PC 
5 PC PC PC PC PC PC PC PC PC 
6 PC PC PC PC PC PC #5 at37 PC PC 

10 7 PC PC PC #6 at48 PC PC #6 at35 #6 at48 PC 
8 #5 at38 PC PC #7 at47 #6 at47 PC #7 at35 #7 at47 #6 at45 
9d #6 at41 #4 at48 PC #7 at37 #7 at48 #4 at48 #6 at22 #7 at37 #7 at47 
lOd #7 at45 #6 at45 PC #7 at 31 #7 at40 #6 at38 #6 at22 #7 at30 #7 at 38 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square foot per foot= 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807 .1.6.2. 
c. "PC" means plain concrete. 
d. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 

are not applicable (see Section 1610). 
e. For height of unbalanced backfill, see Section 1807 .1.2. 
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the bar diameter, db, [ d = t - (l.25 + db I 2) ]. The 
reinforcement shall be placed within a tolerance of 
± 3/ 8 inch (9.5 mm) where dis less than or equal to 
8 inches (203 mm) or± 1/ 2 inch (12.7 mm) where d 
is greater than 8 inches (203 mm). 

4. In lieu of the reinforcement shown in Table 
1807.1.6.2, smaller reinforcing bar sizes with 
closer spacings that provide an equivalent cross
sectional area of reinforcement per unit length 
shall be permitted. 

5. Concrete cover for reinforcement measured from 
the inside face of the wall shall not be less than 3/ 4 
inch (19.l mm). Concrete cover for reinforcement 
measured from the outside face of the wall shall 
not be less than 11

/ 2 inches (38 mm) for No. 5 bars 
and smaller, and not less than 2 inches (51 mm) 
for larger bars. 

6. Concrete shall have a specified compressive 
strength, f 'c• of not less than 2,500 psi (17.2 
MPa). 

7. The unfactored axial load per linear foot of wall 
shall not exceed 1.2 t f 'c where t is the specified 
wall thickness in inches. 

1807.1.6.2.l Seismic requirements. Based on the 
seismic design category assigned to the structure in 
accordance with Section 1613, concrete foundation 
walls designed using Table 1807.1.6.2 shall be sub
ject to the following limitations: 

1. Seismic Design Categories A and B. Not less 
than one No. 5 bar shall be provided around 

window, door and similar sized openings. The 
bar shall be anchored to develop fy in tension 
at the comers of openings. 

2. Seismic Design Categories C, D, E and F. 
Tables shall not be used except as allowed for 
plain concrete members in Section 1905.1.7. 

1807 .1.6.3 Masonry foundation walls. Masonry foun
dation walls shall comply with the following: 

1. The thickness shall comply with the require
ments of Table 1807.1.6.3(1) for plain masonry 
walls or Table 1807.1.6.3(2), 1807.1.6.3(3) or 
1807.1.6.3(4) for masonry walls with reinforce
ment. 

2. Vertical reinforcement shall have a minimum 
yield strength of 60,000 psi (414 MPa). 

3. The specified location of the reinforcement 
shall equal or exceed the effective depth dis
tance, d, noted in Tables 1807.1.6.3(2), 
1807.1.6.3(3) and 1807.1.6.3(4) and shall be 
measured from the face of the exterior (soil) 
side of the wall to the center of the vertical rein
forcement. The reinforcement shall be placed 
within the tolerances specified in TMS 602/ACI 
530.1/ASCE 6, Article 3.4.B.11, of the speci
fied location. 

4. Grout shall comply with Section 2103.3. 

5. Concrete masonry units shall comply with 
ASTMC90. 

6. Clay masonry units shall comply with ASTM C 
652 for hollow brick, except compliance with 

TABLE 1807.1.6.3(1) 
PLAIN MASONRY FOUNDATION WALLSa,b,c 

MINIMUM NOMINAL WALL THICKNESS (inches) 
MAXIMUM WALL HEIGHT MAXIMUM UNBALANCED Design lateral soil load" (psf per foot of depth) 

(feet) BACKFILL HEIGHT" (feet) 
301 451 60 

4 (orless) 8 8 8 

7 5 8 10 10 
6 10 12 10 (solid0

) 

7 12 10 (solid0
) 10 (solid0

) 

4 (orless) 8 8 8 
5 8 10 12 

8 6 10 12 12 (solid0
) 

7 12 12 (solid0
) Noted 

8 10 (solid0
) 12 (solid0

) Noted 

4 (or less) 8 8 8 
5 8 10 12 

9 
6 12 12 12 (solid0

) 

7 12 (solid0
) 12 (solid0

) Noted 
8 12 (solid0

) Noted Noted 
9f Noted Noted Noted 

For SI: 1inch=25.4 =· 1 foot= 304.8 =· 1 pound per square foot per foot= 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
c. Solid grouted hollow units or solid masonry units. 
d. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1807.1.6.3(2) is required. 
e. For height of unbalanced backfill, see Section 1807.1.2. 
f. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 

are not applicable (see Section 1610). 
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ASTM C 62 or ASTM C 216 shall be permitted 
where solid masonry units. are installed in 
accordance with Table 1807.1.6.3(1) for plain 
masonry. 

7. Masonry units shall be laid in running bond and 
installed with Type M or S mortar in accor
dance with Section 2103.2.l. 

8. The unfactored axial load per linear foot of wall 
shall not exceed 1.2 t f 'm where tis the specified 
Wall thickneSS in inches and f Im iS the Specified 
compressive strength of masonry in pounds per 
square inch. 

9. At least 4 inches (102 mm) of solid masonry 
shall be provided at girder supports at the top of 
hollow masonry unit foundation walls. 

10. Corbeling of masonry shall be in accordance 
with Section 2104.l. Where an 8-inch (203 
mm) wall is corbeled, the top corbel shall not 

TABLE 1807.1.6.3(2) 

SOILS AND FOUNDATIONS 

extend higher than the bottom of the floor fram
ing and shall be a full course of headers at least 
6 inches (152 mm) in length or the top course 
bed joint shall be tied to the vertical wall projec
tion. The tie shall be W2.8 (4.8 mm) and spaced 
at a maximum horizontal distance of 36 inches 
(914 mm). The hollow space behind the cor
belled masonry shall be filled with mortar or 
grout. 

1807 .1.6.3.1 Alternative foundation wall rein
forcement. In lieu of the reinforcement provisions 
for masonry foundation walls in Table 
1807.1.6.3(2), 1807.1.6.3(3) or 1807.1.6.3(4), alter
native reinforcing bar sizes and spacings having an 
equivalent cross-sectional area of reinforcement per 
linear foot (mm) of wall shall be permitted to be 
used, provided the spacing of reinforcement does 
not exceed 72 inches (1829 mm) and reinforcing bar 
sizes do not exceed No. 11. 

8-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d :?: 5 INCHES"· b, 
0 

MAXIMUM UNBALANCED 
MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 

MAXIMUM WALL HEIGHT 
BACKFILL HEIGHT" 

Design lateral soil load" 
(feet-inches) (feet-inches) 

(psf per foot of depth) 

30° 45° 60 

4-0 (or less) #4 at48 #4 at48 #4 at48 

7-4 5-0 #4 at48 #4 at48 #4 at48 
6-0 #4 at48 #5 at48 #5 at48 
7-4 #5 at48 #6 at48 #7 at48 

4-0 ( orless) #4at48 #4 at48 #4 at48 
5-0 #4at48 #4 at48 #4 at48 

8-0 6-0 #4 at48 #5 at48 #5 at48 
7-0 #5 at48 #6 at48 #7 at48 
8-0 #5 at48 #6 at48 #7 at48 

4-0 ( orless) #4 at48 #4 at48 #4 at48 
5-0 #4 at48 #4 at48 #5 at48 

8-8 6-0 #4 at48 #5 at48 #6 at48 
7-0 #5 at48 #6 at48 #7 at48 
8-8° #6 at48 #7 at48 #8 at48 

4-0 (or less) #4 at48 #4 at48 #4 at48 
5-0 #4 at48 #4 at48 #5 at48 

9-4 6-0 #4 at48 #5 at48 #6 at48 
7-0 #5 at48 #6 at48 #7 at48 
8-0 #6 at48 #7 at48 #8 at48 
9-4° #7 at48 #8 at48 #9 at48 

4-0 ( orless) #4at48 #4 at48 #4 at48 
5-0 #4at48 #4 at48 #5 at48 
6-0 #4 at48 #5 at48 #6 at48 

10-0 7-0 #5 at48 #6 at48 #7 at48 
8-0 #6 at48 #7 at48 #8 at48 
9-o· #7 at48 #8 at48 #9 at48 
10-0· #7 at48 #9 at48 #9 at48 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
c. For alternative reinforcement, see Section 1807.1.6.3.1. 
d. For height of unbalanced backfill, see Section 1807.1.2. 
e. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 

are not applicable. See Section 1610. 
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1807.1.6.3.2 Seismic requirements. Based on the 
seismic design category assigned to the structure in 
accordance with Section 1613, masonry foundation 
walls designed using Tables 1807.1.6.3(1) through 
1807.1.6.3(4) shall be subject to the following limi
tations: 

1807 .2 Retaining walls. Retaining walls shall be designed in 
accordance with Sections 1807.2.1through1807.2.3. 

1. Seismic Design Categories A and B. No addi
tional seismic requirements. 

2. Seismic Design Category C. A design using 
Tables 1807.1.6.3(1) through 1807.1.6.3(4) is 
subject to the seismic requirements of Section 
7.4.3 ofTMS 402/ACI 530/ASCE 5. 

3. Seismic Design Category D. A design using 
Tables 1807.1.6.3(2) through 1807.1.6.3(4) is 
subject to the seismic requirements of Section 
7.4.4 of TMS 402/ACI 530/ASCE 5. 

4. Seismic Design Categories E and F. A design 
using Tables 1807.1.6.3(2) through 
1807.1.6.3(4) is subject to the seismic require
ments of Section 7.4.5 of TMS 402/ACI 530/ 
ASCE5. 

1807.2.1 General. Retaining walls shall be designed to 
ensure stability against overturning, sliding, excessive 
foundation pressure and water uplift. Where a keyway is 
extended below the wall base with the intent to engage 
passive pressure and enhance sliding stability, lateral soil 
pressures on both sides of the keyway shall be considered 
in the sliding analysis. 

1807.2.2 Design lateral soil loads. Retaining walls shall 
be designed for the lateral soil loads set forth in Section 
1610. 

1807.2.3 Safety factor. Retaining walls shall be designed 
to resist the lateral action of soil to produce sliding and 
overturning with a minimum safety factor of 1.5 in each 
case. The load combinations of Section 1605 shall not 
apply to this requirement. Instead, design shall be based on 
0.7 times nominal earthquake loads, 1.0 times other nomi
nal loads, and investigation with one or more of the vari
able loads set to zero. The safety factor against lateral 
sliding shall be taken as the available soil resistance at the 

TABLE 1807.1.6.3(3) 
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d ~ 6.75 INCHES a,b,c 

MAXIMUM UNBALANCED 
MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 

MAXIMUM WALL HEIGHT 
BACKFILL HEIGHT" Design lateral soil load" (psf per foot of depth) 

(feet-inches) 
(feet-inches) 

30" 45° 60 

4-0 (otless) #4 at56 #4 at56 #4 at56 

7-4 5-0 #4 at56 #4 at56 #4 at56 
6-0 #4 at56 #4 at56 #5 at56 
7-4 #4 at56 #5 at56 #6 at56 

4-0 (orless) #4 at56 #4 at56 #4 at56 
5-0 #4 at56 #4 at56 #4 at 56 

8-0 6-0 #4 at56 #4 at56 #5 at56 
7-0 #4 at56 #5 at56 #6 at56 
8-0 #5 at56 #6 at56 #7 at 56 , 

4-0 ( orless) #4 at56 #4 at 56 #4 at56 
5-0 #4 at56 #4 at 56 #4 at56 

8-8 6-0 #4 at 56 #4 at56 #5 at56 
7-0 #4 at56 #5 at56 #6 at56 
8-8° #5 at56 #7 at56 #8 at56 

4-0 ( orless) #4 at56 #4 at56 #4 at56 
5-0 #4 at56 #4 at 56 #4 at56 

9-4 
6-0 #4 at56 #5 at56 #5 at56 
7-0 #4 at56 #5 at56 #6 at56 
8-0 #5 at56 #6 at56 #7 at56 
9-4° #6 at56 #7 at56 #7 at56 

4-0 ( orless) #4 at56 #4 at56 #4 at56 
5-0 #4 at56 #4 at56 #4 at56 
6-0 #4 at56 #5 at56 #5 at56 

10-0 7-0 #5 at56 #6 at56 #7 at56 
8-0 #5 at56 #7 at56 #8 at56 
9-o· #6 at56 #7 at56 #9 at56 
10-0· #7 at56 #8 at56 #9 at56 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 1.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
c. For alternative reinforcement, see Section 1807 .1.6.3 .1. 
d. For height of unbalanced backfill, see Section 1807.1.2. 
e. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 

are not applicable. See Section 1610. 

426 2015 INTERNATIONAL BUILDING CODE® 



base of the retaining wall foundation divided by the net 
lateral force applied to the retaining wall. 

Exception: Where earthquake loads are included, the 
minimum safety factor for retaining wall sliding and 
overturning shall be 1.1. 

1807.3 Embedded posts and poles. Designs to resist both 
axial and lateral loads employing posts or poles as columns 
embedded in earth or in concrete footings in earth shall be in 
accordance with Sections 1807.3.l through 1807.3.3. 

1807.3.l Limitations. The design procedures outlined in 
this section are subject to the following limitations: 

1. The frictional resistance for structural walls and 
slabs on silts and clays shall be limited to one-half of 
the normal force imposed on the soil by the weight 
of the footing or slab. 

2. Posts embedded in earth shall not be used to provide 
lateral support for structural or nonstructural materi
als such as plaster, masonry or concrete unless brac
ing is provided that develops the limited deflection 
required. 

SOILS AND FOUNDATIONS 

Wood poles shall be treated in accordance with A WP A 
Ul for sawn timber posts (Commodity Specification A, 
Use Category 4B) and for round timber posts (Commodity 
Specification B, Use Category 4B). 

1807.3.2 Design criteria. The depth to resist lateral loads 
shall be determined using the design criteria established in 
Sections 1807.3.2.1through1807.3.2.3, or by other meth
ods approved by the building official. 

1807.3.2.l Nonconstrained. The following formula 
shall be used in determining the depth of embedment 
required to resist lateral loads where no lateral con
straint is provided at the ground surface, such as by a 
rigid floor or rigid ground surface pavement, and where 
no lateral constraint is provided above the ground sur
face, such as by a structural diaphragm. 

d = O.SA{l + [1 + (4.36h/A)]112
} (Equation 18-1) 

where: 

A = 2.34P/(S1b). 

TABLE 1807.1.6.3(4) 
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d ~ 8.75 INCHES"· b, • 

MAXIMUM UNBALANCED MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (Inches) 
MAXIMUM WALL HEIGHT BACKFILL HEIGHT" Design lateral soil load• (psf per foot of depth) 

(feet-Inches) 
(feet-inches) ao• 45• 60 

4 (orless) #4 at72 #4 at72 #4 at72 

7-4 
5-0 #4 at72 #4at72 #4 at 72 
6-0 #4 at72 #4 at72 #5 at 72 
7-4 #4 at72 #5 at72 #6 at 72 

4 (orless) #4 at72 #4at72 #4 at 72 
5-0 #4 at72 #4at72 #4 at 72 

8-0 6-0 #4 at72 #4 at72 #5 at 72 
7-0 #4 at72 #5 at72 #6 at 72 
8-0 #5 at72 #6 at72 #8 at72 

4 (or less) #4 at72 #4 at72 #4 at72 
5-0 #4 at72 #4 at72 #4 at72 

8-8 6-0 #4 at 72 #4 at72 #5 at 72 
7-0 #4 at72 #5 at72 #6 at 72 
8-8° #5 at 72 #7 at72 #8 at 72 

4 (or less) #4 at72 #4at72 #4 at 72 
5-0 #4 at72 #4 at72 #4 at 72 

9-4 
6-0 #4 at72 #5 at72 #5 at72 
7-0 #4 at72 #5 at72 #6 at 72 
8-0 #5 at72 #6 at72 #7 at72 
9-4° #6 at72 #7 at72 #8 at72 

4 (or less) #4 at72 #4 at72 #4 at72 
5-0 #4 at72 #4at72 #4 at72 
6-0 #4 at72 #5 at72 #5 at 72 

10-0 7-0 #4 at72 #6 at72 #6 at72 
8-0 #5 at72 #6 at72 #7 at72 
9-o· #6 at72 #7 at72 #8 at 72 
10-0· #7 at72 #8 at72 #9 at 72 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
c. For alternative reinforcement, see Section 1807.1.6.3.1. 
d. For height of unbalanced backfill, see Section 1807.1.2. 
e Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 

are not applicable. See Section 1610. 
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b = Diameter of round post or footing or diagonal 
dimension of square post or footing, feet (m). 

d = Depth of embedment in earth in feet (m) but not 
over 12 feet (3658 mm) for purpose of computing 
lateral pressure. 

h = Distance in feet (m) from ground surface to point 
of application of "P." 

P = Applied lateral force in pounds (k:N). 

S1 =Allowable lateral soil-bearing pressure as set 
forth in Section 1806.2 based on a depth of one
third the depth of embedment in pounds per 
square foot (psf) (kPa). 

1807.3.2.2 Constrained. The following formula shall 
be used to determine the depth of embedment required 
to resist lateral loads where lateral constraint is pro
vided at the ground surface, such as by a rigid floor or 
pavement. 

d = J4.25Ph 
S3b 

or alternatively 

d = J4.25Mg 
S3b 

where: 

(Equation 18-2) 

(Equation 18-3) 

M
8 

= Moment in the post at grade, in foot-pounds 
(k:N-m). 

S3 = Allowable lateral soil-bearing pressure as set 
forth in Section 1806.2 based on a depth equal to 
the depth of embedment in pounds per square 
foot (kPa). 

1807.3.2.3 Vertical load. The resistance to vertical 
loads shall be determined using the vertical foundation 
pressure set forth in Table 1806.2. 

1807.3.3 Backfill. The backfill in the annular space 
around columns not embedded in poured footings shall be 
by one of the following methods: 

1. Backfill shall be of concrete with a specified com
pressive strength of not less than 2,000 psi (13.8 
MPa). The hole shall not be less than 4 inches (102 
mm) larger than the diameter of the column at its 
bottom or 4 inches (102 mm) larger than the diago
nal dimension of a square or rectangular column. 

2. Backfill shall be of clean sand. The sand shall be 
thoroughly compacted by tamping in layers not 
more than 8 inches (203 mm) in depth. 

3. Backfill shall be of controlled low-strength material 
(CLSM). 

SECTION 1808 
FOUNDATIONS 

1808.1 General. Foundations shall be designed and con
structed in accordance with Sections 1808.2 through 1808.9. 
Shallow foundations shall also satisfy the requirements of 
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Section 1809. Deep foundations shall also satisfy the require
ments of Section 1810. 

1808.2 Design for capacity and settlement. Foundations 
shall be so designed that the allowable bearing capacity of the 
soil is not exceeded, and that differential settlement is mini
mized. Foundations in areas with expansive soils shall be 
designed in accordance with the provisions of Section 
1808.6. 

1808.3 Design loads. Foundations shall be designed for the 
most unfavorable effects due to the combinations of loads 
specified in Section 1605.2 or 1605.3. The dead load is per
mitted to include the weight of foundations and overlying fill. 
Reduced live loads, as specified in Sections 1607.10 and 
1607.12, shall be permitted to be used in the design of foun
dations. 

1808.3.1 Seismic overturning. Where foundations are 
proportioned using the load combinations of Section 
1605.2 or 1605.3.1, and the computation of seismic over
turning effects is by equivalent lateral force analysis or 
modal analysis, the proportioning shall be in accordance 
with Section 12.13.4 of ASCE 7. 

1808.3.2 Surcharge. No fill or other surcharge loads shall 
be placed adjacent to any building or structure unless such 
building or structure is capable of withstanding the addi
tional loads caused by the fill or the surcharge. Existing 
footings or foundations that will be affected by any exca
vation shall be underpinned or otherwise protected against 
settlement and shall be protected against detrimental lat
eral or vertical movement or both. 

Exception: Minor grading for landscaping purposes 
shall be permitted where done with walk-behind equip
ment, where the grade is not increased more than 1 foot 
(305 mm) from original design grade or where 
approved by the building official. 

1808.4 Vibratory loads. Where machinery operations or 
other vibrations are transmitted through the foundation, con
sideration shall be given in the foundation design to prevent 
detrimental disturbances of the soil. 

1808.5 Shifting or moving soils. Where it is known that the 
shallow subsoils are of a shifting or moving character, foun
dations shall be carried to a sufficient depth to ensure stabil
ity. 

1808.6 Design for expansive soils. Foundations for buildings 
and structures founded on expansive soils shall be designed 
in accordance with Section 1808.6.1or1808.6.2. 

Exception: Foundation design need not comply with Sec
tion 1808.6.1or1808.6.2 where one of the following con
ditions is satisfied: 

1. The soil is removed in accordance with Section 
1808.6.3. 

2. The building official approves stabilization of the 
soil in accordance with Section 1808.6.4. 

1808.6.1 Foundations. Foundations placed on or within 
the active zone of expansive soils shall be designed to 
resist differential volume changes and to prevent structural 
damage to the supported structure. Deflection and racking 
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of the supported structure shall be limited to that which 
will not interfere with the usability and serviceability of 
the structure. 

Foundations placed below where volume change 
occurs or below expansive soil shall comply with the fol
lowing provisions: 

1. Foundations extending into or penetrating expansive 
soils shall be designed to prevent uplift of the sup
ported structure. 

2. Foundations penetrating expansive soils shall be 
designed to resist forces exerted on the foundation 
due to soil volume changes or shall be isolated from 
the expansive soil. 

1808.6.2 Slab-on-ground foundations. Moments, shears 
and deflections for use in designing slab-on-ground, mat 
or raft foundations on expansive soils shall be determined 
in accordance with WRIICRSI Design of Slab-on-Ground 
Foundations or PT! DC 10.5. Using the moments, she!,lfs 
and deflections determined above, nonprestressed slabs
on-ground, mat or raft foundations on expansive soils shall 
be designed in accordance with WRIICRSI Design of Slab
on-Ground Foundations and post-tensioned slab-on
.ground, mat or raft foundations on expansive soils shall be 
designed in accordance with PT! DC 10.5. It shall be per
mitted to analyze and design such slabs by other methods 
that account for soil-structure interaction, the deformed 
shape of the soil support, the plate or stiffened plate action 
of the slab as well as both center lift and edge lift condi
tions. Such alternative methods shall be rational and the 
basis for all aspects and parameters of the method shall be 
available for peer review. 

1808.6.3 Removal of expansive soil. Where expansive 
soil is removed in lieu of designing foundations in accor
dance with Section 1808.6.1 or 1808.6.2, the soil shall be 
removed to a depth sufficient to ensure a constant moisture 
content in the remaining soil. Fill material shall not con
tain expansive soils and shall comply with Section 1804.5 
or 1804.6. 

Exception: Expansive soil need not be removed to the 
depth of constant moisture, provided the confining 
pressure in the expansive soil created by the fill and 
supported structure exceeds the swell pressure. 

FACE OF 
/STRUCTURE 

I TOE OF 
SLOPE 

SOILS AND FOUNDATIONS 

1808.6.4 Stabilization. Where the active zone of expan
sive soils is stabilized in lieu of designing foundations in 
accordance with Section 1808.6.1 or 1808.6.2, the soil 
shall be stabilized by chemical, dewatering, presaturation 
or equivalent techniques. 

1808.7 Foundations on or adjacent to slopes. The place
ment of buildings and structures on or adjacent to slopes 
steeper than one unit vertical in three units horizontal (33.3-
percent slope) shall comply with Sections 1808.7.1 through 
1808.7.5. 

1808.7.1 Building clearance from ascending slopes. In 
general, buildings below slopes shall be set a sufficient 
distance from the slope to provide protection from slope 
drainage, erosion and shallow failures. Except as provided 
in Section 1808.7.5andFigure1808.7.1, the following cri
teria will be assumed to provide this protection. Where the 
existing slope is steeper than one unit vertical in one unit 
horizontal (100-percent slope), the toe of the slope shall be 
assumed to be at the intersection of a horizontal plane 
drawn from the top of the foundation and a plane drawn 
tangent to the slope at an angle of 45 degrees (0.79 rad) to 
the horizontal. Where a retaining wall is constructed at the 
toe of the slope, the height of the slope shall be measured 
from the top of the wall to the top of the slope. 

1808.7.2 Foundation setback from descending slope 
surface. Foundations on or adjacent to slope surfaces shall 
be founded in firm material with an embedment and set 
back from the slope surface sufficient to provide vertical 
and lateral support for the foundation without detrimental 
settlement. Except as provided for in Section 1808.7.5 and 
Figure 1808.7.1, the following setback is deemed adequate 
to meet the criteria. Where the slope is steeper than 1 unit 
vertical in 1 unit horizontal (100-percent slope), the 
required setback shall be measured from an imaginary 
plane 45 degrees (0.79 rad) to the horizontal, projected 
upward from the toe of the slope. 

1808.7.3 Pools. The setback between pools regulated by 
this code and slopes shall be equal to one-half the building 
footing setback distance required by this section. That por
tion of the pool wall within a horizontal distance of 7 feet 
(2134 mm) from the top of the slope shall be capable of 
supporting the water in the pool without soil support. 

TOP OF 
SLOPE 

FACE OF 
~FOOTING 

~.c: ... '.:i l 
AT LEAST THE SMALLER! 
OF H/3 AND 40 FEET 

AT LEAST THE SMALLER OF H/2 AND 15 FEET 

For SI: 1 foot= 304.8 mm. 

FIGURE 1808.7.1 
FOUNDATION CLEARANCES FROM SLOPES 
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1808.7.4 Foundation elevation. On graded sites, the top 
of any exterior foundation shall extend above the elevation 
of the street gutter at point of discharge or the inlet of an 
approved drainage device a minimum of 12 inches (305 
mm) plus 2 percent. Alternate elevations are permitted 
subject to the approval of the building official, provided it 
can be demonstrated that required drainage to the point of 
discharge and away from the structure is provided at all 
locations on the site. 

1808.7.5 Alternate setback and clearance. Alternate set
backs and clearances are permitted, subject to the approval 
of the building official. The building official shall be per
mitted to require a geotechnical investigation as set forth 
in Section 1803.5.10. 

1808.8 Concrete foundations. The design, materials and 
construction of concrete foundations shall comply with Sec
tions 1808.8.1 through 1808.8.6 and the provisions of Chap
ter 19. 

Exception: Where concrete footings supporting walls of 
light-frame construction are designed in accordance with 
Table 1809.7, a specific design in accordance with Chap
ter 19 is not required. 

1808.8.l Concrete or grout strength and mix propor
tioning. Concrete or grout in foundations shall have a 

specified compressive strength if 'c) not less than the larg
est applicable value indicated in Table 1808.8.1. 

Where concrete is placed through a funnel hopper at the 
top of a deep foundation element, the concrete mix shall 
be designed and proportioned so as to produce a cohesive 
workable mix having a slump of not less than 4 inches 
(102 mm) and not more than 8 inches (204 mm). Where 
concrete or grout is to be pumped, the mix design includ
ing slump shall be adjusted to produce a pumpable mix
ture. 

1808.8.2 Concrete cover. The concrete cover provided 
for prestressed and nonprestressed reinforcement in foun
dations shall be no less than the largest applicable value 
specified in Table 1808.8.2. Longitudinal bars spaced less 
than 11

/ 2 inches (38 mm) clear distance apart shall be con
sidered bundled bars for which the concrete cover pro
vided shall also be no less than that required by Section 
20.8.1.3.4 of ACI 318. Concrete cover shall be measured 
from the concrete surface to the outermost surface of the 
steel to which the cover requirement applies. Where con-

. crete is placed in a temporary or permanent casing or a 
mandrel, the inside face of the casing or mandrel shall be 
considered the concrete surface. 

1808.8.3 Placement of concrete. Concrete shall be placed 
in such a manner as to ensure the exclusion of any foreign 

TABLE 1808.8.1 
MINIMUM SPECIFIED COMPRESSIVE STRENGTH f'cOF CONCRETE OR GROUT 

FOUNDATION ELEMENT OR CONDITION SPECIFIED COMPRESSIVE STRENGTH, f' c 

1. Foundations for structures assigned to Seismic Design Category A, B or C 2,500 psi 

2a. Foundations for Group R or U occupancies oflight-frame construction, two stories or less in 
2,500psi 

height, assigned to Seismic Design Category D, E or F 

2b. Foundations for other structures assigned to Seismic Design Category D, E or F 

3. Precast nonprestressed driven piles 

4. Socketed drilled shafts 

5. Micropiles 

6. Precast prestressed driven piles 

For SI: 1 pound per square inch= 0.00689 MPa. 

TABLE 1808.8.2 
MINIMUM CONCRETE COVER 

FOUNDATION ELEMENT OR CONDITION 

1. Shallow foundations 

2. Precast nonprestressed deep foundation elements 
Exposed to seawater 
Not manufactured under plant conditions 
Manufactured under plant control conditions 

3. Precast prestressed deep foundation elements 
Exposed to seawater 
Other 

4. Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or permanent casing 

5. Cast-in-place deep foundation elements enclosed by a steel pipe, tube or permanent casing 

6. Structural steel core within a steel pipe, tube or permanent casing 

7. Cast-in-place drilled shafts enclosed by a stable rock socket 

For SI: 1 inch= 25.4 mm. 
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3,000psi 

4,000 psi 

4,000psi 

4,000psi 

5,000psi 

MINIMUM COVER 

In accordance with Section 20.8 of ACI 318 

3 inches 
2inches 
In accordance with Section 20.8.1.3.3 of ACI 318 

2.5 inches 
In accordance with Section 20.8.1.3.3 of ACI 318 

2.5 inches 

1 inch 

2inches 

1.5 inches 
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matter and to secure a full-size foundation. Concrete shall 
not be placed through water unless a tremie or other 
method approved by the building official is used. Where 
placed under or in the presence of water, the concrete shall 
be deposited by approved means to ensure minimum seg
regation of the mix and negligible turbulence of the water. 
Where depositing concrete from the top of a deep founda
tion element, the concrete shall be chuted directly into 
smooth-sided pipes or tubes or placed in a rapid and con
tinuous operation through a funnel hopper centered at the 
top of the element.. 

1808.8.4 Protection of concrete. Concrete foundations 
shall be protected from freezing during depositing and for 
a period of not less than five days thereafter. Water shall 
not be allowed to flow through the deposited concrete. 

1808.8.5 Forming of concrete. Concrete foundations are 
permitted to be cast against the earth where, in the opinion 
of the building official, soil conditions do not require 
formwork. Where formwork is required, it shall be in 
accordance with Section 26.10 of ACI 318. 

1808.8.6 Seismic requirements. See Section 1905 for 
additional requirements for foundations of structures 
assigned to Seismic Design Category C, D, E or F. 

For structures assigned to Seismic Design Category D, 
E or F, provisions of Section 18.13 of ACI 318 shall apply 
where not in conflict with the provisions of Sections 1808 
through 1810. 

Exceptions: 

1. Detached one- and two-family dwellings oflight
frame construction and two stories or less above 
grade plane are not required to comply with the 
provisions of Section 18.13 of ACI 318. 

2. Section 18.13.4.3(a) of ACI 318 shall not apply. 

1808.9 Vertical masonry foundation elements. Vertical 
masonry foundation elements that are not foundation piers as 
defined in Section 202 shall be designed as piers, walls or 
columns, as applicable, in accordance with TMS 402/ACI 
530/ASCE 5. 

SECTION 1809 
SHALLOW FOUNDATIONS 

1809.l General. Shallow foundations shall be designed and 
constructed in accordance with Sections 1809.2 through 
1809.13. 

1809.2 Supporting soils. Shallow foundations shall be built 
on undisturbed soil, compacted fill material or controlled 
low-strength material (CLSM). Compacted fill material shall 
be placed in accordance with Section 1804.5. CLSM shall be 
placed in accordance with Section 1804.6. 

1809.3 Stepped footings. The top surface of footings shall be 
level. The bottom surface of footings shall be permitted to 
have a slope not exceeding one unit vertical in 10 units hori
zontal (10-percent slope). Footings shall be stepped where it 
is necessary to change the elevation of the top surface of the 
footing or where the surface of the ground slopes more than 
one unit vertical in 10 units horizontal (10-percent slope). 
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1809.4 Depth and width of footings. The minimum depth of 
footings below the undisturbed ground surface shall be 12 
inches (305 mm). Where applicable, the requirements of Sec
tion 1809 S shall also be satisfied. The minimum width of 
footings shall be 12 inches (305 mm). 

1809.5 Frost protection. Except where otherwise protected 
from frost, foundations and other permanent supports of 
buildings and structures shall be protected from frost by one 
or more of the following methods: 

1. Extending below the frost line of the locality. 

2. Constructing in accordance with ASCE 32. 

3. Erecting on solid rock. 

Exception: Free-standing buildings meeting all of the 
following conditions shall not be required to be pro
tected: 

1. Assigned to Risk Category I. 

2. Area of 600 square feet (56 m2
) or less for light

frame construction or 400 square feet (37 m2
) or 

less for other than light-frame construction. 

3. Eave height of 10 feet (3048 mm) or less. 

Shallow foundations shall not bear on frozen soil unless 
such frozen condition is of a permanent character. 

1809.6 Location of footings. Footings on granular soil shall 
be so located that the line drawn between the lower edges of 
adjoining footings shall not have a slope steeper than 30 
degrees (0.52 rad) with the horizontal, unless the material 
supporting the higher footing is braced or retained or other
wise laterally supported in an approved manner or a greater 
slope has been properly established by engineering analysis. 

1809.7 Prescriptive footings for light-frame construction. 
Where a specific design is not provided, concrete or masonry
unit footings supporting walls of light-frame construction shall 
be permitted to be designed in accordance with Table 1809. 7. 

TABLE 1809.7 
PRESCRIPTIVE FOOTINGS SUPPORTING WALLS OF 

LIGHT-FRAME CONSTRUCTION"·b,c,d,e 

NUMBER OF FLOORS WIDTH OF THICKNESS OF 
SUPPORTED BY THE FOOTING' FOOTING (inches) FOOTING (inches) 

1 12 6 

2 15 6 

3 18 gg 

For SI: 1inch=25.4 mm, 1foot=304.8 mm. 

a. Depth of footings shall be in accordance with Section 1809.4. 

b. The ground under the floor shall be pennitted to be excavated to the 
elevation of the top of the footing. 

c. Interior stud-bearing walls shall be permitted to be supported by isolated 
footings. The footing width and length shall be twice the width shown in 
this table, and footings shall be spaced not more than 6 feet on center. 

d. See Section 1905 for additional requirements for concrete footings of 
structures assigned to Seismic Design Category C, D, E or F. 

e. For thickness of foundation walls, see Section 1807 .1.6. 

f. Footings shall be permitted to support a roof in addition to the stipulated 
number of floors. Footings supporting roof only shall be as required for 
supporting one floor. 

g. Plain concrete footings for Group R-3 occupancies shall be pennitted to 
be 6 inches thick . 
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1809.8 Plain concrete footings. The edge thickness of plain 
concrete footings supporting walls of other than light-frame 
construction shall not be less than 8 inches (203 mm) where 
placed on soil or rock. 

Exception: For plain concrete footings supporting Group 
R-3 occupancies, the edge thickness is permitted to be 6 
inches (152 mm), provided that the footing does not 
extend beyond a distance greater than the thickness of the 
footing on either side of the supported wall. 

1809.9 Masonry-unit footings. The design, materials and 
construction of masonry-unit footings shall comply with Sec
tions 1809.9.1 and 1809.9.2, and the provisions of Chapter 
21. 

Exception: Where a specific design is not provided, 
masonry-unit footings supporting walls of light-frame 
construction shall be permitted to be designed in accor
dance with Table 1809.7. 

1809.9.1 Dimensions. Masonry-unit footings shall be laid 
in Type Mor S mortar complying with Section 2103.2.1 
and the depth shall not be less than twice the projection 
beyond the wall, pier or column. The width shall not be 
less than 8 inches (203 mm) wider than the wall supported 
thereon. 

1809.9.2 Offsets. The maximum offset of each course in 
brick foundation walls stepped up from the footings shall 
be 11

/ 2 inches (38 mm) where laid in single courses, and 3 
inches (76 mm) where laid in double courses. 

1809.10 Pier and curtain wall foundations. Except in Seis
mic Design Categories D, E and F, pier and curtain wall 
foundations shall be permitted to be used to support light
frame construction not more than two stories above grade 
plane, provided the following requirements are met: 

1. All load-bearing walls shall be placed on continuous 
concrete footings bonded integrally with the exterior 
wall footings. 

2. The minimum actual thickness of a load-bearing 
masonry wall shall not be less than 4 inches (102 mm) 
nominal or 35

/ 8 inches (92 mm) actual thickness, and 
shall be bonded integrally with piers spaced 6 feet 
(1829 mm) on center (o.c.). 

3. Piers shall be constructed in accordance with Chapter 
21 and the following: 

432 

3.1. The unsupported height of the masonry piers 
shall not exceed 10 times their least dimension. 

3.2. Where structural clay tile or hollow concrete 
masonry units are used for piers supporting 
beams and girders, the cellular spaces shall be 
filled solidly with concrete or Type M or S mor
tar. 

Exception: Unfilled hollow piers shall be per
mitted where the unsupported height of the 
pier is not more than four times its least 
dimension. 

3.3. Hollow piers shall be capped with 4 inches (102 
mm) of solid masonry or concrete or the cavi-

ties of the top course shall be filled with con
crete or grout. 

4. The maximum height of a 4-inch (102 mm) load-bear
ing masonry foundation wall supporting wood frame 
walls and floors shall not be more than 4 feet (1219 
mm) in height. 

5. The unbalanced fill for 4-inch (102 mm) foundation 
walls shall not exceed 24 inches (610 mm) for solid 
masonry, nor 12 inches (305 mm) for hollow masonry. 

1809.11 Steel grillage footings. Grillage footings of struc
tural steel elements shall be separated with approved steel 
spacers and be entirely encased in concrete with at least 6 
inches (152 mm) on the bottom and at least 4 inches (102 
mm) at all other points. The spaces between the shapes shall 
be completely filled with concrete or cement grout. 

1809.12 Timber footings. Timber footings shall be permitted 
for buildings of Type V construction and as otherwise 
approved by the building official. Such footings shall be 
treated in accordance with AWPA Ul (Commodity Specifi
cation A, Use Category 4B). Treated timbers are not required 
where placed entirely below permanent water level, or where 
used as capping for wood piles that project above the water 
level over submerged or marsh lands. The compressive 
stresses perpendicular to grain in untreated timber footings 
supported upon treated piles shall not exceed 70 percent of 
the allowable stresses for the species and grade of timber as 
specified in the AF&PA NDS. 

1809.13 Footing seismic ties. Where a structure is assigned 
to Seismic Design Category D, E or F, individual spread foot
ings founded on soil defined in Section 1613.3.2 as Site Class 
E or F shall be interconnected by ties. Unless it is demon
strated that equivalent restraint is provided by reinforced con
crete beams within slabs on grade or reinforced concrete 
slabs on grade, ties shall be capable of carrying, in tension or 
compression, a force equal to the lesser of the product of the 
larger footing design gravity load times the seismic coeffi
cient, Sns• divided by 10 and 25 percent of the smaller footing 
design gravity load. 

SECTION 1810 
DEEP FOUNDATIONS 

1810.1 General. Deep foundations shall be analyzed, 
designed, detailed and installed in accordance with Sections 
1810.1through1810.4. 

1810.1.1 Geotechnical investigation. Deep foundations 
shall be designed and installed on the basis of a geotechni~ 
cal investigation as set forth in Section 1803. 

1810.1.2 Use of existing deep foundation elements. 
Deep foundation elements left in place where a structure 
has been demolished shall not be used for the support of 
new construction unless satisfactory evidence is submitted 
to the building official, which indicates that the elements 
are sound and meet the requirements of this code. Such 
elements shall be load tested or redriven to verify their 
capacities. The design load applied to such elements shall 
be the lowest allowable load as determined by tests or 
redriving data. 
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1810.1.3 Deep foundation elements classified as col
umns. Deep foundation elements standing unbraced in air, 
water or fluid soils shall be classified as columns and 
designed as such in accordance with the provisions of this 
code from their top down to the point where adequate lat
eral support is provided in accordance with Section 
1810.2.1. 

Exception: Where the unsupported height to least hori
zontal dimension of a cast-in-place deep foundation 
element does not exceed three, it shall be permitted to 
design and construct such an element as a pedestal in 
accordance with ACI 318. 

1810.1.4 Special types of deep foundations. The use of 
types of deep foundation ekments not specifically men
tioned herein is permitted, subject to the approval of the 
building official, upon the submission of acceptable test 
Clata, calculations and other information relating to the 
structural properties and load capacity of such elements. 
The allowable stresses for materials shall not in any case 
exceed the limitations specified herein. 

1810.2 Analysis. The analysis of deep foundations for design 
shall be in accordance with Sections 1810.2.1 through 
1810.2.5. 

1810.2.1 Lateral support. Any soil other than fluid soil 
shall be deemed to afford sufficient lateral support to pre
vent buckling of deep foundation elements and to permit 
the design of the elements in accordance with accepted 
engineering practice and the applicable provisions of this 
code. 

Where deep foundation elements stand unbraced in air, 
water or fluid soils, it shall be permitted to consider them 
laterally supported at a point 5 feet (1524 mm) into stiff 
soil or 10 feet (3048 mm) into soft soil unless otherwise 
approved by the building official on the basis of a geotech
nical investigation by a registered design professional. 

1810.2.2 Stability. Deep foundation elements shall be 
braced to provide lateral stability in all directions. Three or 
more elements connected by a rigid cap shall be consid
ered braced, provided that the elements are located in 
radial directions from the centroid of the group not less 
than 60 degrees (1 rad) apart. A two-element group in a 
rigid cap shall be considered to be braced along the axis 
connecting the two elements. Methods used to brace deep 
foundation elements shall be subject to the approval of the 
building official. 

Deep foundation elements supporting walls shall be 
placed alternately in lines spaced at least 1 foot (305 mm) 
apart and located symmetrically under the center of grav
ity of the wall load carried, unless effective measures are 
taken to provide for eccentricity and lateral forces, or the 
foundation elements are adequately braced to provide for 
lateral stability. 

Exceptions: 

1. Isolated cast-in-place deep foundation elements 
without lateral bracing shall be permitted where 
the least horizontal dimension is no less than 2 
feet (610 mm), adequate lateral support in accor-
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dance with Section 1810.2.1 is provided for the 
entire height and the height does not exceed 12 
times the least horizontal dimension. 

2. A single row of deep foundation elements with
out lateral bracing is permitted for one- and two
family dwellings and lightweight construction 
not exceeding two stories above grade plane or 
35 feet (10 668 mm) in building height, provided 
the centers of the elements are located within the 
width of the supported wall. 

1810.2.3 Settlement. The settlement of a single deep 
foundation element or group thereof shall be estimated 
based on approved methods of analysis. The predicted set
tlement shall cause neither harmful distortion of, nor insta
bility in, the structure, nor cause any element to be loaded 
beyond its capacity. 

1810.2.4 Lateral loads. The moments, shears and lateral 
deflections used for design of deep foundation elements 
shall be established considering the nonlinear interaction 
of the shaft and soil, as determined by a registered design 
professional. Where the ratio of the depth of embedment 
of the element to its least horizontal dimension is less than 
or equal to six, it shall be permitted to assume the element 
is rigid. 

1810.2.4.1 Seismic Design Categories D through F. 
For structures assigned to Seismic Design Category D, 
E or F, deep foundation elements on Site Class E or F 
sites, as determined in Section 1613.3.2, shall be 
designed· and constructed to withstand maximum 
imposed curvatures from earthquake ground motions 
and structure response. Curvatures shall include free
field soil strains modified for soil-foundation-structure 
interaction coupled with foundation element deforma
tions associated with earthquake loads imparted to the 
foundation by the structure. 

Exception: Deep foundation elements that satisfy 
the following additional detailing requirements shall 
be deemed to comply with the curvature capacity 
requirements of this section. 

1. Precast prestressed concrete piles detailed in 
accordance with Section 1810.3.8.3.3. 

2. Cast-in-place deep foundation elements with a 
minimum longitudinal reinforcement ratio of 
0.005 extending the full length of the element 
and detailed in accordance with Sections 
18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 as 
required by Section 1810.3.9.4.2.2. 

1810.2.5 Group effects. The analysis shall include group 
effects on lateral behavior where the center-to-center spac
ing of deep foundation elements in the direction of lateral 
force is less than eight times the least horizontal dimen
sion of an element. The analysis shall include group 
effects on axial behavior where the center-to-center spac
ing of deep foundation elements is less than three times 
the least horizontal dimension of an element. Group 
effects shall be evaluated using a generally accepted 
method of analysis; the analysis for uplift of grouped ele
ments with center-to-center spacing less than three times 
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the least horizontal dimension of an element shall be eval
uated in accordance with Section 1810.3.3.1.6. 

1810.3 Design and detailing. Deep foundations shall be 
designed and detailed in accordance with Sections 1810.3.1 
through 1810.3.12. 

1810.3.1 Design conditions. Design of deep foundations 
shall include the design conditions specified in Sections 
1810.3.1.l through 1810.3.1.6, as applicable. 

1810.3.1.1 Design methods for concrete elements. 
Where concrete deep foundations are laterally sup
ported in accordance with Section 1810.2.1 for the 
entire height and applied forces cause bending moments 
no greater than those resulting from accidental eccen
tricities, structural design of the element using the load 
combinations of Section 1605.3 and the allowable 
stresses specified in this chapter shall be permitted. Oth
erwise, the structural design of concrete deep founda
tion elements shall use the load combinations of Section 
1605.2 and approved strength design methods. 

1810.3.1.2 Composite elements. Where a single deep 
foundation element comprises two or more sections of 
different materials or different types spliced together, 
each section of the composite assembly shall satisfy the 
applicable requirements of this code, and the maximum 
allowable load in each section shall be limited by the 
structural capacity of that section. 

1810.3.1.3 Mislocation. The foundation or superstruc
ture shall be designed to resist the effects of the mislo
cation of any deep foundation element by no less than 3 
inches (76 mm). To resist the effects of mislocation, 
compressive overload of deep foundation elements to 
110 percent of the allowable design load shall be per
mitted. 

1810.3.1.4 Driven piles. Driven piles shall be designed 
and manufactured in accordance with accepted engi
neering practice to resist all stresses induced by han
dling, driving and service loads. 

1810.3.1.5 Helical piles. Helical piles shall be designed 
and manufactured in accordance with accepted engi
neering practice to resist all stresses induced by instal
lation into the ground and service loads. 

1810.3.1.6 Casings. Temporary and permanent casings 
shall be of steel and shall be sufficiently strong to resist 
collapse and sufficiently water tight to exclude any for~ 
eign materials during the placing of concrete. Where a 
permanent casing is considered reinforcing steel, the 
steel shall be protected under the conditions specified 
in Section 1810.3.2.5. Horizontal joints in the casing 
shall be spliced in accordance with Section 1810.3.6. 

1810.3.2 Materials. The materials used in deep founda
tion elements shall satisfy the requirements of Sections 
1810.3.2.1through1810.3.2.8, as applicable. 
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1810.3.2.1 Concrete. Where concrete is cast in a steel 
pipe or where an enlarged base is formed by compact
ing concrete, the maximum size for coarse aggregate 
shall be 3

/ 4 inch (19.1 mm). Concrete to be compacted 
shall have a zero slump. 

1810.3.2.1.1 Seismic hooks. For structures assigned 
to Seismic Design Category C, D, E or F, the ends of 
hoops, spirals and ties used in concrete deep founda
tion elements shall be terminated with seismic 
hooks, as defined in ACI 318, and shall be turned 
into the confined concrete core. 

1810.3.2.1.2 ACI 318 Equation (25.8.3.3). Where 
this chapter requires detailing of concrete deep foun
dation elements in accordance with Section 18.7.5.4 
of ACI 318, compliance with Equation (25.8.3.3) of 
ACI 318 shall not be required. 

1810.3.2.2 Prestressing steel. Prestressing steel shall 
conform to ASTM A 416. 

1810.3.2.3 Steel. Structural steel H-piles and structural 
steel sheet piling shall conform to the material require
ments in ASTM A 6. Steel pipe piles shall conform to 
the material requirements in ASTM A 252. Fully 
welded steel piles shall be fabricated from plates that 
conform to the material requirements in ASTM A 36, 
ASTM A 283, ASTM A 572, ASTM A 588 or ASTM 
A690. 

1810.3.2.4 Timber. Timber deep foundation elements 
shall be designed as piles or poles in accordance with 
AF&PA NDS. Round timber elements shall conform to 
ASTM D 25. Sawn timber elements shall conform to 
DOCPS-20. 

1810.3.2.4.1 Preservative treatment. Timber deep 
foundation elements used to support permanent 
structures shall be treated in accordance with this 
section unless it is established that the tops of the 
untreated timber elements will be below the lowest 
ground-water level assumed to exist during the life 
of the structure. Preservative and minimum final 
retention shall be in accordance with AWPA Ul 
(Commodity Specification E, Use Category 4C) for 
round timber elements and AWPA Ul (Commodity 
Specification A, Use Category 4B) for sawn timber 
elements. Preservative-treated timber elements shall 
be subject to a quality control program administered 
by an approved agency. Element cutoffs shall be 
treated in accordance with A WP A M4. 

1810.3.2.5 Protection of materials. Where boring 
records or site conditions indicate possible deleterious 
action on the materials used in deep foundation ele
ments because of soil constituents, changing water lev
els or other factors, the elements shall be adequately 
protected by materials, methods or processes approved 
by the building official. Protective materials shall be 
applied to the elements so as not to be rendered ineffec
tive by installation. The effectiveness of such protective 
measures for the particular purpose shall have been 
thoroughly established by satisfactory service records 
or other evidence. 

1810.3.2.6 Allowable stresses. The allowable stresses 
for materials used in deep foundation elements shall not 
exceed those specified in Table 1810.3.2.6. 
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1810.3.2.7 Increased allowable compressive stress 
for cased cast-in-place elements. The allowable com
pressive stress in the concrete shall be permitted to be 
increased as specified in Table 1810.3.2.6 for those 
portions of permanently cased cast-in-place elements 
that satisfy all of the following conditions: 

1. The design shall not use the casing to resist any 
portion of the axial load imposed. 

2. The casing shall have a sealed tip and be mandrel 
driven. 

3. The thickness of the casing shall not be less than 
manufacturer's standard gage No.14 (0.068 inch) 
(l.75 mm). 

4. The casing shall be seamless or provided with 
seams of strength equal to the basic material and 
be of a configuration that will provide confine
ment to the cast-in-place concrete. 

5. The ratio of steel yield strength (FY) to specified 
compressive strength (j ') shall not be less than 
six. 

6. The nominal diameter of the element shall not be 
greater than 16 inches (406 mm). 

1810.3.2.8 Justification of higher allowable stresses. 
Use of allowable stresses greater than those specified in 
Section 1810.3.2.6 shall be permitted where supporting 
data justifying such higher stresses is filed with the 
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building official. Such substantiating data shall include 
the following: 

1. A geotechnical investigation in accordance with 
Section 1803. 

2. Load tests in accordance with Section 
1810.3.3.1.2, regardless of the load supported by 
the element. 

The design and installation of the deep foundation 
elements shall be under the direct supervision of a reg
istered design professional knowledgeable in the field 
of soil mechanics and deep foundations who shall sub
mit a report to the building official stating that the ele
ments as installed satisfy the design criteria. 

1810.3.3 Determination of allowable loads. The allow
able axial and lateral loads on deep foundation elements 
shall be determined by an approved formula, load tests or 
method of analysis. 

1810.3.3.1 Allowable axial load. The allowable axial 
load on a deep foundation element shall be determined 
in accordance with Sections 1810.3.3.1.1 through 
1810.3.3.1.9. 

1810.3.3.1.1 Driving criteria. The allowable com
pressive load on any driven deep foundation element 
where determined by the application of an approved 
driving formula shall not exceed 40 tons (356 k:N). 
For allowable lOads above 40 tons (356 k:N), the 
wave equation method of analysis shall be used to 

TABLE 1810.3.2.6 
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS 

MATERIAL TYPE AND CONDITION MAXIMUM ALLOWABLE STRESS" 

1. Concrete or grout in compressionh 
Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7 0.4f'c 
Cast-in-place in a pipe, tube, other permanent casing or rock 0.33f'c 
Cast-in-place without a permanent casing 0.3f'c 
Precast nonprestressed 0.33f'c 
Precast prestressed 0.33f'c - 0.27 fpc 

2. Nonprestressed reinforcement in compression 0.4 fy ~ 30,000 psi 

3. Steel in compression 
Cores within concrete-filled pipes or tubes 0.5 FY~ 32,000 psi 
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 FY~ 32,000 psi 
Pipes or tubes for micropiles 0.4 FY ~ 32,000 psi 
Other pipes, tubes or H-piles 0.35 FY~ 16,000 psi 

Helical piles 0.6 FY~ 0.5 Fu 

4. Nonprestressed reinforcement in tension 
Within micropiles 0.6J;, 
Other conditions 0.5 J;, ~ 24,000 psi 

5. Steel in tension 
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 FY~ 32,000 psi 
Other pipes, tubes or H-piles 0.35 FY~ 16,000 psi 
Helical piles 0.6 FY~ 0.5 Fu 

6. Timber In accordance with the A WC NDS 
I 

a. f ', is the specified compressive strength of the concrete or grout; !p, is the compressive stress on the gross concrete section due to effective prestress forces I 
only; J,, is the specified yield strength of reinforcement; F, is the specified minimum yield stress of steel; F. is the specified minimum tensile stress of 
structural steel. 

b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of 
the casing shall be considered the concrete surface. 
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estimate driveability for both driving stresses and 
net displacement per blow at the ultimate load. 
Allowable loads shall be verified by load tests in 
accordance with Section 1810.3.3.1.2. The formula 
or wave equation load shall be determined for grav
ity-drop or power-actuated hammers and the ham
mer energy used shall be the maximum consistent 
with the size, strength and weight of the driven ele
ments. The use of a follower is permitted only with 
the approval of the building official. The introduc
tion of fresh hammer cushion or pile cushion mate
rial just prior to final penetration is not permitted. 

1810.3.3.1.2 Load tests. Where design compressive 
loads are greater than those determined using the 
allowable stresses specified in Section 1810.3.2.6, 
where the design load for any deep foundation ele
ment is in doubt, or where cast-in-place deep foun
dation elements have an enlarged base formed either 
by compacting concrete or by driving a precast base, 
control test elements shall be tested in accordance 
with ASTM D 1143 or ASTM D 4945. At least one 
element shall be load tested in each area of uniform 
subsoil conditions. Where required by the building 
official, additional elements shall be load tested 
where necess.ary to establish the safe design capac
ity. The resulting allowable loads shall not be more 
than one-half of the ultimate axial load capacity of 
the test element as assessed by one of the published 
methods listed in Section 1810.3.3.1.3 with consid
eration for the test type, duration and subsoil. The 
ultimate axial load capacity shall be determined by a 
registered design professional with consideration 
given to tolerable total and differential settlements at 
design load in accordance with Section 1810.2.3. In 
subsequent installation of the balance of deep foun
dation elements, all elements shall be deemed to 
have a supporting capacity equal to that of the con
trol element where such elements are of the same 
type, size and relative length as the test element; are 
installed using the same or comparable methods and 
equipment as the test element; are installed in simi
lar subsoil conditions as the test element; and, for 
driven elements, where the rate of penetration (e.g., 
net displacement per blow) of such elements is equal 
to or less than that of the test element driven with the 
same hammer through a comparable driving dis
tance. 

1810.3.3.1.3 Load test evaluation methods. It shall 
be permitted to evaluate load tests of deep founda
tion elements using any of the following methods: 

1. Davisson Offset Limit. 

2. Brinch-Hansen 90-percent Criterion. 

3. Butler-Hoy Criterion. 

4. Other methods approved by the building offi-
cial. 

1810.3.3.1.4 Allowable frictional resistance. The 
assumed frictional resistance developed by any 
uncased cast-in-place deep foundation element shall 

not exceed one-sixth of the bearing value of the soil 
material at minimum depth as set forth in Table 
1806.2, up to a maximum of 500 psf (24 kPa), unless 
a greater value is allowed by the building official on 
the basis of a geotechnical investigation as specified 
in Section 1803 or a greater value is substantiated by 
a load test in accordance with Section 1810.3.3.1.2. 
Frictional resistance and bearing resistance shall not 
be assumed to act simultaneously unless determined 
by a geotechnical investigation in accordance with 
Section 1803. 

1810.3.3.1.5 Uplift capacity of a single deep foun
dation element. Where required by the design, the 
uplift capacity of a single deep foundation element 
shall be determined by an approved method of anal
ysis based on a minimum factor of safety of three or 
by load tests conducted in accordance with ASTM D 
3689. The maximum allowable uplift load shall not 
exceed the ultimate load capacity as determined in 
Section 1810.3.3.1.2, using the results of load tests 
conducted in accordance with ASTM D 3689, 
divided by a factor of safety of two. 

Exception: Where uplift is due to wind or seis
mic loading, the minimum factor of safety shall 
be two where capacity is determined by an analy
sis and one and one-half where capacity is deter
mined by load tests. 

1810.3.3.1.6 Uplift capacity of grouped deep 
foundation elements. For grouped deep foundation 
elements subjected to uplift, the allowable working 
uplift load for the group shall be calculated by a gen
erally accepted method of analysis. Where the deep 
foundation elements in the group are placed at a cen
ter-to-center spacing less than three times the least 
horizontal dimension of the largest single element, 
the allowable working uplift load for the group is 
permitted to be calculated as the lesser of: 

1. The proposed individual allowable working 
uplift load times the number of elements in the 
group. 

2. Two-thirds of the effective weight of the 
group and the soil contained within a block 
defined by the perimeter of the group and the 
length of the element, plus two-thirds of the 
ultimate shear resistance along the soil block. 

1810.3.3.1.7 Load-bearing capacity. Deep founda
tion elements shall develop ultimate load capacities 
of at least twice the design working loads in the des
ignated load-bearing layers. Analysis shall show that 
no soil layer underlying the designated load-bearing 
layers causes the load-bearing capacity safety factor 
to be less than two. 

1810.3.3.1.8 Bent deep foundation elements. The 
load-bearing capacity of deep foundation elements 
discovered to have a sharp or sweeping bend shall 
be determined by an approved method of analysis or 
by load testing a representative element. 
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1810.3.3.1.9 Helical piles. The allowable axial 
design load, pa• of helical piles shall be determined 
as follows: 

(Equation 18-4) 

where P" is the least value of: 

1. Sum of the areas of the helical bearing plates 
times the ultimate bearing capacity of the soil 
or rock comprising the bearing stratum. 

2. Ultimate capacity determined from well-docu-
mented correlations with installation torque. 

3. Ultimate capacity determined from load tests. 

4. Ultimate axial capacity of pile shaft. 

5. Ultimate axial capacity of pile shaft couplings. 

6. Sum of the ultimate axial capacity of helical 
bearing plates affixed to pile. 

1810.3.3.2 Allowable lateral load. Where required by 
the design, the lateral load capacity of a single deep 
foundation element or a group thereof shall be deter
mined by an approved method of analysis or by lateral 
load tests to at least twice the proposed design working 
load. The resulting allowable load shall not be more 
than one-half of the load that produces a gross lateral 
movement of 1 inch (25 mm) at the lower of the top of 
foundation element and the ground surface, unless it 
can be shown that the predicted lateral movement shall 
cause neither harmful distortion of, nor instability in, 
the structure, nor cause any element to be loaded 
beyond its capacity. 

1810.3.4 Subsiding soils. Where deep foundation ele
ments are installed through subsiding fills or other subsid
ing strata and derive support from underlying firmer 
materials, consideration shall be given to the downward 
frictional forces that may be imposed on the elements by 
the subsiding upper strata. 

Where the influence of subsiding fills is considered as 
imposing loads on the element, the allowable stresses 
specified in this chapter shall be permitted to be increased 
where satisfactory substantiating data are submitted. 

1810.3.5 Dimensions of deep foundation elements. The 
dimensions of deep foundation elements shall be in accor
dance with Sections 1810.3.5.1 through 1810.3.5.3, as 
applicable. 

1810.3.5.1 Precast. The minimum lateral dimension of 
precast concrete deep foundation elements shall be 8 
inches (203 mm). Comers of square elements shall be 
chamfered. 

1810.3.5.2 Cast-in-place or grouted-in-place. Cast
in-place and grouted-in-place deep foundation elements 
shall satisfy the requirements of this section. 

1810.3.5.2.1 Cased. Cast-in-place deep foundation 
elements with a permanent casing shall have a nom
inal outside diameter of not less than 8 inches (203 
mm). 
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1810.3.5.2.2 Uncased. Cast-in-place deep founda
tion elements without a permanent casing shall have 
a diameter of not less than 12 inches (305 mm). The 
element length shall not exceed 30 times the average 
diameter. 

Exception: The length of the element is permit
ted to exceed 30 times the diameter, provided the 
design and installation of the deep foundations 
are under the direct supervision of a registered 
design professional knowledgeable in the field of 
soil mechanics and deep foundations. The regis
tered design professional shall submit a report to 
the building official stating that the elements 
were installed in compliance with the approved 
construction documents. 

1810.3.5.2.3 Micropiles. Micropiles shall have an 
outside diameter of 12 inches (305 mm) or less. The 
minimum diameter set forth elsewhere in Section 
1810.3.5 shall not apply to micropiles. 

1810.3.5.3 Steel. Steel deep foundation elements shall 
satisfy the requirements of this section. 

1810.3.5.3.1 Structural steel H-piles. Sections of 
structural steel H-piles shall comply with the 
requirements for HP shapes in AS1M A 6, or the 
following: 

1. The flange projections shall not exceed 14 
times the minimum thickness of metal in 
either the flange or the web and the flange 
widths shall not be less than 80 percent of the 
depth of the section. 

2. The nominal depth in the direction of the web 
shall not be less than 8 inches (203 mm). 

3. Flanges and web shall have a minimum nomi-
nal thickness of 3

/ 8 inch (9.5 mm) .. 

1810.3.5.3.2 Fully welded steel piles fabricated 
from plates. Sections of fully welded steel piles fab
ricated from plates shall comply with the following: 

1. The flange projections shall not exceed 14 
times the minimum thickness of metal in 
either the flange or the web and the flange 
widths shall not be less than 80 percent of the 
depth of the section. 

2. The nominal depth in the direction of the web 
shall not be less than 8 inches (203 mm). 

3. Flanges and web shall have a minimum nomi-
nal thickness of 3

/ 8 inch (9.5 mm). 

1810.3.5.3.3 Structural steel sheet piling. Individ
ual sections of structural steel sheet piling shall con
form to the profile indicated by the manufacturer, 
and shall conform to the general requirements speci
fied by ASTM A 6. 

1810.3.5.3.4 Steel pipes and tubes. Steel pipes and 
tubes used as deep foundation elements shall have a 
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nominal outside diameter of not less than 8 inches 
(203 mm). Where steel pipes or tubes are driven 
open ended, they shall have a minimum of 0.34 
square inch (219 mm2

) of steel in cross section to 
resist each 1,000 foot-pounds (1356 Nm) of pile 
hammer energy, or shall have the equivalent 
strength for steels having a yield strength greater 
than 35,000 psi (241 MPa) or the wave equation 
analysis shall be permitted to be used to assess com
pression stresses induced by driving to evaluate if 
the pile section is appropriate for the selected ham
mer. Where a pipe or tube with wall thickness less 
than 0.179 inch (4.6 mm) is driven open ended, a 
suitable cutting shoe shall be provided. Concrete
filled steel pipes or tubes in structures assigned to 
Seismic Design Category C, D, E or F shall have a 
wall thickness of not less than 3/ 16 inch (5 mm). The 
pipe or tube casing for socketed drilled shafts shall 
have a nominal outside diameter of not less than 18 
inches ( 457 mm), a wall thickness of not less than 3 I 8 
inch (9.5 mm) and a suitable steel driving shoe 
welded to the bottom; the diameter of the rock 
socket shall be approximately equal to the inside 
diameter of the casing. 

Exceptions: 

1. There is no minimum diameter for steel 
pipes or tubes used in micropiles. 

2. For mandrel-driven pipes or tubes, the min
imum wall thickness shall be 1

/ 10 inch (2.5 
mm). 

1810.3.5.3.5 Helical piles. Dimensions of the cen
tral shaft and the number, size and thickness of heli
cal bearing plates shall be sufficient to support the 
design loads. 

1810.3.6 Splices. Splices shall be constructed so as to pro
vide and maintain true alignment and position of the com
ponent parts of the deep foundation element during 
installation and subsequent thereto and shall be designed 
to resist the axial and shear forces and moments occurring 
at the location of the splice during driving and for design 
load combinations. Where deep foundation elements of 
the same type are being spliced, splices shall develop not 
less than 50 percent of the bending strength of the weaker 
section. Where deep foundation elements of different 
materials or different types are being spliced, splices shall 
develop the full compressive strength and not less than 50 
percent of the tension and bending strength of the weaker 
section. Where structural steel cores are to be spliced, the 
ends shall be milled or ground to provide full contact and 
shall be full-depth welded. 

Splices occurring in the upper 10 feet (3048 mm) of the 
embedded portion of an element shall be designed to resist 
at allowable stresses the moment and shear that would 
result from an assumed eccentricity of the axial load of 3 
inches (76 mm), or the element shall be braced in accor
dance with Section 1810.2.2 to other deep foundation ele-
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ments that do not have splices in the upper 10 feet (3048 
mm) of embedment. 

1810.3.6.1 Seismic Design Categories C through F. 
For structures assigned to Seismic Design Category C, 
D, E or F splices of deep foundation elements shall 
develop the lesser of the following: 

1. The nominal strength of the deep foundation ele
ment. 

2. The axial and shear forces and moments from the 
seismic load effects including overstrength factor 
in accordance with Section 12.4.3 or 12.14.3.2 of 
ASCE7. 

1810.3.7 Top of element detailing at cutoffs. Where a 
minimum length for reinforcement or the extent of closely 
spaced confinement reinforcement is specified at the top 
of a deep foundation element, provisions shall be made so 
that those specified lengths or extents are maintained after 
cutoff. 

1810.3.8 Precast concrete piles. Precast concrete piles 
shall be designed and detailed in accordance with Sections 
1810.3.8.1 through 1810.3.8.3. 

1810.3.8.1 Reinforcement. Longitudinal steel shall be 
arranged in a symmetrical pattern and be laterally tied 
with steel ties or wire spiral spaced center to center as 
follows: 

1. At not more than 1 inch (25 mm) for the first five 
ties or spirals at each end; then 

2. At not more than 4 inches (102 mm), for the 
remainder of the first 2 feet (610 mm) from each 
end; and then 

3. At not more than 6 inches (152 mm) elsewhere. 

The size of ties and spirals shall be as follows: 

1. For piles having a least horizontal dimension 
of 16 inches (406 mm) or less, wire shall not 
be smaller than 0.22 inch (5.6 mm) (No. 5 
gage). 

2. For piles having a least horizontal dimension 
ofmore than 16 inches (406 mm) and less than 
20 inches (508 mm), wire shall not be smaller 
than 0.238 inch (6 mm) (No. 4 gage). 

3. For piles having a least horizontal dimension 
of 20 inches (508 mm) and larger, wire shall 
not be smaller than 1

/ 4 inch (6.4 mm) round or 
0.259 inch (6.6 mm) (No. 3 gage). 

1810.3.8.2 Precast nonprestressed piles. Precast non
prestressed concrete piles shall comply with the 
requirements of Sections 1810.3.8.2.1 through 
1810.3.8.2.3. 

1810.3.8.2.1 Minimum reinforcement. Longitudi
nal reinforcement shall consist of at least four bars 
with a minimum longitudinal reinforcement ratio of 
0.008. 
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1810.3.8.2.2 Seismic reinforcement in Seismic 
Design Categories C through F. For structures 
assigned to Seismic Design Category C, D, E or F, 
precast nonprestressed piles shall be reinforced as 
specified in this section. The minimum longitudinal 
reinforcement ratio shall be 0.01 throughout the 
length. Transverse reinforcement shall consist of 
closed ties or spirals with a minimum 3

/ 8 inch (9.5 
mm) diameter. Spacing of transverse reinforcement 
shall not exceed the smaller of eight times the diam
eter of the smallest longitudinal bar or 6 inches (152 
mm) within a distance of three times the least pile 
dimension from the bottom of the pile cap. Spacing 
of transverse reinforcement shall not exceed 6 
inches (152 mm) throughout the remainder of the 
pile. 

1810.3.8.2.3 Additional seismic reinforcement in 
Seismic Design Categories D through F. For struc
tures assigned to Seismic Design Category D, E or 
F, transverse reinforcement shall be in accordance 
with Section 1810.3.9.4.2. 

1810.3.8.3 Precast prestressed piles. Precast pre
stressed concrete piles shall comply with the require
ments of Sections 1810.3.8.3.l through 1810.3.8.3.3. 

1810.3.8.3.1 Effective prestress. The effective pre
stress in the pile shall not be less than 400 psi (2.76 
MPa) for piles up to 30 feet (9144 mm) in length, 
550 psi (3.79 MPa) for piles up to 50 feet (15 240 
mm) in length and 700 psi ( 4.83 MPa) for piles 

. greater than 50 feet (15 240 mm) in length. 

Effective prestress shall be based on an assumed 
loss of 30,000 psi (207 MPa) in the prestressing 
steel. The tensile stress in the prestressing steel shall 
not exceed the values specified in ACI 318. 

1810.3.8.3.2 Seismic reinforcement in Seismic 
Design Category C. For structures assigned to Seis
mic Design Category C, precast prestressed piles 
shall have transverse reinforcement in accordance 
with this section. The volumetric ratio of spiral rein
forcement shall not be less than the amount required 
by the following formula for the upper 20 feet (6096 
mm) of the pile. 

Ps = 0.12/'J fyh (Equation 18-5) 

where: 

f 'c = Specified compressive strength of concrete, 
psi (MPa). 

fyh = Yield strength of spiral reinforcement~ 85,000 
psi (586 MPa). 

Ps = Spiral reinforcement index (vol. spiral/vol. 
core). 

At least one-half the volumetric ratio required by 
Equation 18-5 shall be provided below the upper 20 
feet ( 6096 mm) of the pile. 
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1810.3.8.3.3 Seismic reinforcement in Seismic 
Design Categories D through F. For structures 
assigned to Seismic Design Category D, E or F, pre
cast prestressed piles shall have transverse reinforce
ment in accordance with the following: 

1. Requirements in ACI 318, Chapter 18, need 
not apply, unless specifically referenced. 

2. Where the total pile length in the soil is 35 feet 
(10 668 mm) or less, the lateral transverse 
reinforcement in the ductile region shall occur 
through the length of the pile. Where the pile 
length exceeds 35 feet (10 668 mm), the duc
tile pile region shall be taken as the greater of 
35 feet (10 668 mm) or the distance from the 
underside of the pile cap to the point of zero 
curvature plus three times the least pile dimen
sion. 

3. In the ductile region, the center-to-center spac
ing of the spirals or hoop reinforcement shall 
not exceed one-fifth of the least pile dimen
sion,. six times the diameter of the longitudinal 
strand or 8 inches (203 mm), whichever is 
smallest. 

4. Circular spiral reinforcement shall be spliced 
by lapping one full turn and bending the end 
of each spiral to a 90-degree hook or by use of 
a mechanical or welded splice complying with 
Section 25.5.7 of ACI 318. 

5. Where the transverse reinforcement consists 
of circular spirals, the volumetric ratio of spi
ral transverse reinforcement in the ductile 
region shall comply with the following: 

Ps = 0.25(f'Jfyh)(Ag /Ach - 1.0) 
[0.5 + 1.4P/(f'cAg)] 

(Equation 18-6) 

but not less than 

P. = 0.12(f'J/yh) 
[0.5 + 1.4P/(f'cAg)] 3 0.12f'Jfyh 

(Equation 18-7) 

and need not exceed: 

p.= 0.021 (Equation 18-8) 

where: 

Ag = Pile cross-sectional area, square inches 
(mm2). 

Ach = Core area defined by spiral outside 
diameter, square inches (mm2

). 

f' c = Specified compressive strength of 
concrete, psi (MPa). 

fyh = Yield strength of spiral reinforcement ~ 
85,000 psi (586 MPa). 
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P = Axial load on pile, pounds (kN), as 
determined from Equations 16-5 and 16-
7. 

Ps =Volumetric ratio (vol. spiral/vol. core). 

This required amount of spiral reinforce
ment is permitted to be obtained by providing 
an inner and outer spiral. 

6. Where transverse reinforcement consists of 
rectangular hoops and cross ties, the total 
cross-sectional area of lateral transverse rein
forcement in the ductile region with spacing, 
s, and perpendicular dimension, he, shall con
form to: 

A,h= 0.3s he (f 1 e /fyh)(Ag /Aeh - 1.0) 
[0.5 + l.4P/lf'eAc)] 

(Equation 18-9) 

but not less than: 

Ash= 0.12s he lf'c/fyh) [0.5 + l.4P/lf'cAg)] 
(Equation 18-10) 

where: 

fyh = yield strength of transverse 
reinforcement~ 70,000 psi ( 483 MPa). 

he = Cross-sectional dimension of pile core 
measured center to center of hoop 
reinforcement, inch (mm). 

s = Spacing of transverse reinforcement 
measured along length of pile, inch 
(rnm). 

A,h = Cross-sectional area of tranverse 
reinforcement, square inches (rnm2

). 

f'c =Specified compressive strength of 
concrete, psi (MPa). 

The hoops and cross ties shall be equivalent to 
deformed bars not less than No. 3 in size. Rectangu
lar hoop ends shall terminate at a comer with seis
mic hooks. 

Outside of the length of the pile requiring trans
verse confinement reinforcing, the spiral or hoop 
reinforcing with a volumetric ratio not less than one
half of that required for transverse confinement rein
forcing shall be provided. 

1810.3.9 Cast-in-place deep foundations. Cast-in-place 
deep foundation elements shall be designed and detailed 
in accordance with Sections 1810.3.9.1 through 
1810.3.9.6. 
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1810.3.9.1 Design cracking moment. The design 
cracking moment (<J>Mn) for a cast-in-place deep foun
dation element not enclosed by a structural steel pipe 
or tube shall be determined using the following equa
tion: 

(Equation 18-11) 

where: 

f' e = Specified compressive strength of concrete or 
grout, psi (MPa). 

Sm =Elastic section modulus, neglecting reinforcement 
and casing, cubic inches (mm3

). 

1810.3.9.2 Required reinforcement. Where subject to 
uplift or where the required moment strength deter
mined using the load combinations of Section 1605.2 
exceeds the design cracking moment determined in 
accordance with Section 1810.3.9.1, cast-in-place deep 
foundations not enclosed by a structural steel pipe or 
tube shall be reinforced. 

1810.3.9.3 Placement of reinforcement. Reinforce
ment where required shall be assembled and tied 
together and shall be placed in the deep foundation ele
ment as a unit before the reinforced portion of the ele
ment is filled with concrete. 

Exceptions: 

1. Steel dowels embedded 5 feet (1524 rnm) or 
less shall be permitted to be placed after con
creting, while the concrete is still in a semi
fluid state. 

2. For deep foundation elements installed with a 
hollow-stem auger, tied reinforcement shall be 
placed after elements are concreted, while the 
concrete is still in a semifluid state. Longitudi
nal reinforcement without lateral ties shall be 
placed either through the hollow stem of the 
auger prior to concreting or after concreting, 
while the concrete is still in a semifluid state. 

3. For Group R-3 and U occupancies not exceed
ing two stories of light-frame construction, 
reinforcement is permitted to be placed after 
concreting, while the concrete is still in a 
semifluid state, and the concrete cover 
requirement is permitted to be reduced to 2 
inches (51 mm), provided the construction 
method can be demonstrated to the satisfac
tion of the building official. 

1810.3.9.4 Seismic reinforcement. Where a structure 
is assigned to Seismic Design Category C, reinforce
ment shall be provided in accordance with Section 
1810.3.9.4.1. Where a structure is assigned to Seismic 
Design Category D, E or F, reinforcement shall be pro
vided in accordance with Section 1810.3.9.4.2. 

Exceptions: 

1. Isolated deep foundation elements supporting 
posts of Group R-3 and U occupancies not 
exceeding two stories of light-frame construc
tion shall be permitted to be reinforced as 
required by rational analysis but with not less 
than one No. 4 bar, without ties or spirals, 
where detailed so the element is not subject to 
lateral loads and the soil provides adequate 
lateral support in accordance with Section 
1810.2.1. 
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2. Isolated deep foundation elements supporting 
posts and bracing from decks and patios 
appurtenant to Group R-3 and U occupancies 

, not exceeding two stories of light-frame con
struction shall be permitted to be reinforced as 
required by rational analysis but with not less 
than one No. 4 bar, without ties or spirals, 
where the lateral load, E, to the top of the ele
ment does not exceed 200 pounds (890 N) and 
the soil provides adequate lateral support in 
accordance with Section 1810.2.1. 

3. Deep foundation elements supporting the con
crete foundation wall of Group R-3 and U 
occupancies not exceeding two stories of 
light-frame construction shall be permitted to 
be reinforced as required by rational analysis 
but with not less than two No. 4 bars, without 
ties or spirals, where the design cracking 
moment determined in accordance with Sec
tion 1810.3.9.1 exceeds the required moment 
strength determined using the load combina
tions with overstrength factor in Section 
-12.4.3.2 or 12.14.3.2 of ASCE 7 and the soil 
provides adequate lateral support in accor
dance with Section 1810.2.1. 

4. Closed ties or spirals where required by Sec
tion 1810.3.9.4.2 shall be permitted to be lim
ited to the top 3 feet (914 mm) of deep 
foundation elements 10 feet (3048 mm) or less 
in depth supporting Group R-3 and U occu
pancies of Seismic Design Category D, not 
exceeding two stories of light-frame construc
tion. 

1810.3.9.4.l Seismic reinforcement in Seismic 
Design Category C. For structures assigned to Seis
mic Design Category C, cast-in-place deep founda
tion elements shall be reinforced as specified in this 
section. Reinforcement shall be provided where 
required by analysis. 

A minimum of four longitudinal bars, with a 
minimum longitudinal reinforcement ratio of 
0.0025, shall be provided throughout the minimum 
reinforced length of the element as defined below 
starting at the top of the element. The minimum 
reinforced length of the element shall be taken as the 
greatest of the following: 

1. One-third of the element length. 

2. A distance of 10 feet (3048 mm). 

3. Three times the least element dimension. 

4. The distance from the top of the element to the 
point where the design cracking moment 
determined in accordance with Section 
1810.3.9.1 exceeds the required moment 
strength determined using the load combina
tions of Section 1605.2. 
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Transverse reinforcement shall consist of closed 
ties or spirals with a minimum 3

/ 8 inch (9.5 mm) 
diameter. Spacing of transverse reinforcement shall 
not exceed the smaller of 6 inches (152 mm) or 8-
longitudinal-bar diameters, within a distance of 
three times the least element dimension from the 
bottom of the pile cap. Spacing of transverse rein
forcement shall not exceed 16 longitudinal bar 
diameters throughout the remainder of the rein
forced length. 

Exceptions: 

1. The requirements of this section shall not 
apply to concrete cast in structural steel 
pipes or tubes. 

2. A spiral-welded metal casing of a thickness 
not less than the manufacturer's standard 
No. 14 gage (0.068 inch) is permitted to 
provide concrete confinement in lieu of the 
closed ties or spirals. Where used as such, 
the metal casing shall be protected against 
possible deleterious action due to soil con
stituents, changing water levels or other 
factors indicated by boring records of site 
conditions. 

1810.3.9.4.2 Seismic reinforcement in Seismic 
Design Categories D through F. For structures 
assigned to Seismic Design Category D, E or F, cast
in-place deep foundation elements shall be rein
forced as specified in this section. Reinforcement 
shall be provided where required by analysis. 

A minimum of four longitudinal bars, with a 
minimum longitudinal reinforcement ratio of 0.005, 
shall be provided throughout the minimum rein
forced length of the element as defined below start
ing at the top of the element. The minimum 
reinforced length of the element shall be taken as the 
greatest of the following: 

1. One-half of the element length. 

2. A distance of 10 feet (3048 mm). 

3. Three times the least element dimension. 

4. The distance from the top of the element to the 
point where the design cracking moment 
determined in accordance with Section 
1810.3.9.1 exceeds the required moment 
strength determined using the load combina
tions of Section 1605.2. 

Transverse reinforcement shall consist of closed 
ties or spirals no smaller than No. 3 bars for ele
ments with a least dimension up to 20 inches (508 
mm), and No. 4 bars for larger elements. Through
out the remainder of the reinforced length outside 
the regions with transverse confinement reinforce
ment, as specified in Section 1810.3.9.4.2.l or 
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1810.3.9.4.2.2, the spacing of transverse reinforce
ment shall not exceed the least of the following: 

1. 12 longitudinal bar diameters; 

2. One-half the least dimension of the element; 
and 

3. 12 inches (305 mm). 

Exceptions: 

1. The requirements of thi.s section shall not 
apply to concrete cast in structural steel 
pipes or tubes. 

2. A spiral-welded metal casing of a thickness 
not less than manufacturer's standard No. 
14 gage (0.068 inch) is permitted to pro
vide concrete confinement in lieu of the 
closed ties or spirals. Where used as such, 
the metal casing shall be protected against 
possible deleterious action due to soil con
stituents, changing water levels or other 
factors indicated by boring records of site 
conditions. 

1810.3.9.4.2.1 Site Classes A through D. For 
Site Class A, B, C or D sites, transverse confine
ment reinforcement shall be provided in the ele
ment in accordance with Sections 18.7.5.2, 
18.7.5.3 and 18.7.5.4 of ACI 318 within three 
times the least element dimension of the bottom 
of the pile cap. A transverse spiral reinforcement 
ratio of not less than one-half of that required in 
Section 18.7.5.4(a) of ACI 318 shall be permit
ted. 

1810.3.9.4.2.2 Site Classes E and F. For Site 
Class E or F sites, transverse confmement rein
forcement shall be provided in the element in 
accordance with Sections 18.7.5.2, 18.7.5.3 and 
18.7.5.4 of ACI 318 within seven times the least 
element dimension of the pile cap and within 
seven times the least element dimension of the 
interfaces of strata that are hard or stiff and strata 
that are liquefiable or are composed of soft- to 
medium-stiff clay. 

1810.3.9.5 Belled drilled shafts. Where drilled shafts 
are belled at the bottom, the edge thickness of the bell 
shall not be less than that required for the edge of foot
ings. Where the sides of the bell slope at an angle less 
than 60 degrees (1 rad) from the horizontal, the effects 
of vertical shear shall be considered. 

1810.3.9.6 Socketed drilled shafts. Socketed drilled 
shafts shall have a permanent pipe or tube casing that 
extends down to bedrock and an uncased socket drilled 
into the bedrock, both filled with concrete. Socketed 
drilled shafts shall have reinforcement or a structural 
steel core for the length as indicated by an approved 
method of analysis. 

The depth of the rock socket shall be sufficient to 
develop the full load-bearing capacity of the element 
with a minimum safety factor of two, but the depth 

shall not be less than the outside diameter of the pipe or 
tube casing. The design of the rock socket is permitted 
to be predicated on the sum of the allowable load-bear
ing pressure on the bottom of the socket plus bond 
along the sides of the socket. 

Where a structural steel core is used, the gross 
cross-sectional area of the core shall not exceed 25 per
cent of the gross area of the drilled shaft. 

1810.3.10 Micropiles. Micropiles shall be designed and 
detailed in accordance with Sections 1810.3.10.1 through 
1810.3.10.4. 

1810.3.10.1 Construction. Micropiles shall develop 
their load-carrying capacity by means of a bond zone in 
soil, bedrock or a combination of soil and bedrock. 
Micropiles shall be grouted and have either a steel pipe 
or tube or steel reinforcement at every section along the 
length. It shall be permitted to transition from deformed 
reinforcing bars to steel pipe or tube reinforcement by 
extending the bars into the pipe or tube section by at 
least their development length in tension in accordance 
withACI318. 

1810.3.10.2 Materials. Reinforcement shall consist of 
deformed reinforcing bars in accordance with ASTM A 
615 Grade 60 or 75 or ASTM A 722 Grade 150. 

The steel pipe or tube shall have a minimum wall 
thickness of 3

/ 16 inch (4.8 mm). Splices shall comply 
with Section 1810.3.6. The steel pipe or tube shall have 
a minimum yield strength of 45,000 psi (310 MPa) and 
a minimum elongation of 15 percent as shown by mill 
certifications or two coupon test samples per 40,000 
pounds (18 160 kg) of pipe or tube. 

1810.3.10.3 Reinforcement. For micropiles or portions 
thereof grouted inside a temporary or permanent casing 
or inside a hole drilled into bedrock or a hole drilled 
with grout, the steel pipe or tube or steel reinforcement 
shall be designed to carry at least 40 percent of the 
design compression load. Micropiles or portions 
thereof grouted in an open hole in soil without tempo
rary or permanent casing and without suitable means of 
verifying the hole diameter during grouting shall be 
designed to carry the entire compression load in the 
reinforcing steel. Where a steel pipe or tube is used for 
reinforcement, the portion of the grout enclosed within 
the pipe is permitted to be included in the determination 
of the allowable stress in the grout. 

1810.3.10.4 Seismic reinforcement. For structures 
assigned to Seismic Design Category C, a permanent 
steel casing shall be provided from the top of the micro
pile down to the point of zero curvature. For structures 
assigned to Seismic Design Category D, E or F, the 
micropile shall be considered as an alternative system 
ill accordance with Section 104.11. The alternative sys
tem design, supporting documentation and test data 
shall be submitted to the building official for review 
and approval. 

1810.3.11 Pile caps. Pile caps shall be of reinforced con
crete, and shall include all elements to which vertical deep 
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foundation elements are connected, including grade beams 
and mats. The soil immediately below the pile cap shall 
not be considered as carrying any vertical load. The tops 
of vertical deep foundation elements shall be embedded 
not less than 3 inches (76 mm) into pile caps and the caps 
shall extend at least 4 inches (102 mm) beyond the edges 
of the elements. The tops of elements shall be cut or 
chipped back to sound material before capping. 

1810.3.11.1 Seismic Design Categories C through F. 
For structures assigned to Seismic Design Category C, 
D, E or F, concrete deep foundation elements shall be 
connected to the pile cap by embedding the element 
reinforcement or field-placed dowels anchored in the 
element into the pile cap for a distance equal to their 
development length in accordance with ACI 318. It 
shall be permitted to connect precast prestressed piles 
to the pile cap by developing the element prestressing 
strands into the pile cap provided the connection is duc
tile. For deformed bars, the development length is the 
full development length for compression, or tension in 
the case of uplift, without reduction for excess rein
forcement in accordance with Section 25.4.10 of ACI 
318. Alternative measures for laterally confining con
crete and maintaining toughness and ductile-like 
behavior at the top of the element shall be permitted 
provided the design is such that any hinging occurs in 
the confined region. 

The minimum transverse steel ratio for confinement 
shall not be less than one-half of that required for col
umns. 

For resistance to uplift forces, anchorage of steel 
pipes, tubes or H-piles to the pile cap shall be made by 
means other than concrete bond to the bare steel sec
tion. Concrete-filled steel pipes or tubes shall have 
reinforcement of not less than 0.01 times the cross-sec
tional area of the concrete fill developed into the cap 
and extending into the fill a length equal to two times 
the required cap embedment, but not less than the 
development length in tension of the reinforcement. 

1810.3.11.2 Seismic Design Categories D through F. 
For structures assigned to Seismic Design Category D, 
E or F, deep foundation element resistance to uplift 
forces or rotational restraint shall be provided by 
anchorage into the pile cap, designed considering the 
combined effect of axial forces due to uplift and bend
ing moments due to fixity to the pile cap. Anchorage 
shall develop a minimum of 25 percent of the strength 
of the element in tension. Anchorage into the pile cap 
shall comply with the following: 

1. In the case of uplift, the anchorage shall be capa
ble of developing the least of the following: 

1.1. The nominal tensile strength of the longi
tudinal reinforcement in a concrete ele
ment. 

1.2. The nominal tensile strength of a steel 
element. 
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1.3. The frictional force developed between 
the element and the soil multiplied by 1.3. 

Exception: The anchorage is permitted to be 
designed to resist the axial tension force 
resulting from the seismic load effects includ
ing overstrength factor in accordance with 
Section 12.4.3 or 12.14.3.2 of ASCE 7. 

2. In the case of rotational restraint, the anchorage 
shall be designed to resist the axial and shear 
forces, and moments resulting from the seismic 
load effects including overstrength factor in 
accordance with Section 12.4.3 or 12.14.3.2 of 
ASCE 7 or the anchorage shall be capable of 
developing the full axial, bending and shear nom
inal strength of the element. 

Where the vertical lateral force-resisting elements 
· are columns, the pile cap flexural strengths shall exceed 
the column flexural strength. The connection between 
batter piles and pile caps shall be designed to resist the 
nominal strength of the pile acting as a short column. 
Batter piles and their connection shall be designed to 
resist forces and moments that result from the applica
tion of seismic load effects including overstrength fac
tor in accordance with Section 12.4.3 or 12.14.3.2 of 
ASCE7. 

1810.3.12 Grade beams. For structures assigned to Seis
mic Design Category D, E or F, grade beams shall comply 
with the provisions in Section 18.13.3 of ACI 318 for 
grade beams, except where they are designed to resist the 
seismic load effects including overstrength factor in accor
dance with Section 12.4.3 or 12.14.3.2 of ASCE 7. 

1810.3.13 Seismic ties. For structures assigned to Seismic 
Design Category C, D, E or F, individual deep foundations 
shall be interconnected by ties. Unless it can be demon
strated that equivalent restraint is provided by reinforced 
concrete beams within slabs on grade or reinforced con
crete slabs on grade or confinement by competent rock, 
hard cohesive soils or very dense granular soils, ties shall 
be capable of carrying, in tension or compression, a force 
equal to the lesser of the product of the larger pile cap or 
column design gravity load times the seismic coefficient, 
SDs• divided by 10, and 25 percent of the smaller pile or 
column design gravity load. 

Exception: In Group R-3 and U occupancies of light
frame construction, deep foundation elements support
ing foundation walls, isolated interior posts detailed so 
the element is not subject to lateral loads or exterior 
decks and patios are not subject to interconnection 
where the soils are of adequate stiffness, subject to the 
approval of the building official. 

1810.4 Installation. Deep foundations shall be installed in 
accordance with Section 1810.4. Where a single deep founda
tion element comprises two or more sections of different 
materials or different types spliced together, each section 
shall satisfy the applicable conditions of installation. 
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1810.4.1 Structural integrity. Deep foundation elements 
shall be installed in such a manner and sequence as to pre
vent distortion or damage that may adversely affect the 
structural integrity of adjacent structures or of foundation 
elements being installed or already in place and as to avoid 
compacting the surrounding soil to the extent that other 
foundation elements cannot be installed properly. 

1810.4.1.1 Compressive strength of precast concrete 
piles. A precast concrete pile shall not be driven before the 
concrete has attained a compressive strength of at least 75 
percent of the specified compressive strength lf '), but not 
less than the strength sufficient to withstand handling and 
driving forces. 

1810.4.1.2 Casing. Where cast-in-place deep founda
tion elements are formed through unstable soils and 
concrete is placed in an open-drilled hole, a casing shall 
be inserted in the hole prior to placing the concrete. 
Where the casing is withdrawn during concreting, the 
level of concrete shall be maintained above the bottom 
of the casing at a sufficient height to offset any hydro
static or lateral soil pressure. Driven casings shall be 
mandrel driven their full length in contact with the sur
rounding soil. 

1810.4.1.3 Driving near uncased concrete. Deep 
foundation elements shall not be driven within six ele
ment diameters center to center in granular soils or 
within one-half the element length in cohesive soils of 
an uncased element filled with concrete less than 48 
hours old unless approved by the building official. If 
the concrete· surface in any completed element rises or 
drops, the element shall be replaced. Driven uncased 
deep foundation elements shall not be installed in soils 
that could cause heave. 

1810.4.1.4 Driving near cased concrete. Deep foun
dation elements shall not be driven within four and one
half average diameters of a cased element filled with 
concrete less than 24 hours old unless approved by the 
building official. Concrete shall not be placed in cas
ings within heave range of driving. 

1810.4.1.5 Defective timber piles. Any substantial 
sudden increase in rate of penetration of a timber pile 
shall be investigated for possible damage. If the sudden 
increase in rate of penetration cannot be correlated to 
soil strata, the pile shall be removed for inspection or 
rejected. 

1810.4.2 Identification. Deep foundation materials shall 
be identified for conformity to the specified grade with 
this identity maintained continuously from the point of 
manufacture to the point of installation or shall be tested 
by an approved agency to determine conformity to the 
specified grade. The approved agency shall furnish an 
affidavit of compliance to the building official. 

1810.4.3 Location plan. A plan showing the location and 
designation of deep foundation elements by an identifica
tion system shall be filed with the building official prior to 
installation of such elements. Detailed records for ele
ments shall bear an identification corresponding to that 
shown on the plan. 
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1810.4.4 Preexcavation. The use of jetting, augering or 
other methods of preexcavation shall be subject to the 
approval of the building official. Where permitted, preex
cavation shall be carried out in the same manner as used 
for deep foundation elements subject to load tests and in 
such a manner that will not impair the carrying capacity of 
the elements already in place or damage adjacent struc
tures. Element tips shall be driven below the preexcavated 
depth until the required resistance or penetration is 
obtained. 

1810.4.5 Vibratory driving. Vibratory drivers shall only 
be used to install deep foundation elements where the ele
ment load capacity is verified by load tests in accordance 
with Section 1810.3.3.1.2. The installation of production 
elements shall be controlled according to power consump
tion, rate of penetration or other approved means that 
ensure element capacities equal or exceed those of the test 
elements. 

1810.4.6 Heaved elements. Deep foundation elements 
that have heaved during the driving of adjacent elements 
shall 1 be redriven as necessary to develop the required 
capacity and penetration, or the capacity of the element 
shall be verified by load tests in accordance with Section 
1810.3.3.1.2. 

1810.4. 7 Enlarged base cast-in-place elements. 
Enlarged bases for cast-in-place deep foundation elements 
formed by compacting concrete or by driving a precast 
base shall be formed in or driven into granular soils. Such 
elements shall be constructed in the same manner as suc
cessful prototype test elements driven for the project. 
Shafts extending through peat or other organic soil shall be 
encased in a permanent steel casing. Where a cased shaft 
is used, the shaft shall be adequately reinforced to resist 
column action or the annular space around the shaft shall 
be filled sufficiently to reestablish lateral support by the 
soil. Where heave occurs, the element shall be replaced 
unless it is demonstrated that the element is undamaged 
and capable of carrying twice its design load. 

1810.4.8 Hollow-stem angered, cast-in-place elements. 
Where concrete or grout is placed by pumping through a 
hollow-stem auger, the auger shall be permitted to rotate 
in a clockwise direction during withdrawal. As the auger is 
withdrawn at a steady rate or in increments not to exceed 1 
foot (305 mm), concreting or grouting pumping pressures 
shall be measured and maintained high enough at all times 
to offset hydrostatic and lateral earth pressures. Concrete 
or grout volumes shall be measured to ensure that the vol
ume of concrete or grout placed in each element is equal to 
or greater than the theoretical volume of the hole created 
by the auger. Where the installation process of any ele
ment is ititerrupted or a loss of concreting or grouting 
pressure occurs, the element shall be redrilled to 5 feet 
(1524 mm) below the elevation of the tip of the auger 
when the installation was interrupted or concrete or grout 
pressure was lost and reformed. Augered cast-in-place ele
ments shall not be installed within six diameters center to 
center of an element filled with concrete or grout less than 
12 hours old, unless approved by the building official. If 
the concrete or grout level in any completed element drops 
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due to installation of an adjacent element, the element 
shall be replaced. 

1810.4.9 Socketed drilled shafts. The rock socket and 
pipe or tube casing of socketed drilled shafts shall be thor
oughly cleaned of foreign materials before filling with 
concrete. Steel cores shall be bedded in cement grout at 
the base of the rock socket. 

1810.4.10 Micropiles. Micropile deep foundation ele
ments shall be permitted to be formed in holes advanced 
by rotary or percussive drilling methods, with or without 
casing. The elements shall be grouted with a fluid cement 
grout. The grout shall be pumped through a tremie pipe 
extending to the bottom of the element until grout of suit
able quality returns at the top of the element. The follow
ing requirements apply to specific installation methods: 

1. For micropiles grouted inside a temporary casing, 
the reinforcing bars shall be inserted prior to with
drawal of the casing.The casing shall be withdrawn 
in a controlled manner with the grout level main
tained at the top of the element to ensure that the 
grout completely fills the drill hole. During with
drawal of the casing, the grout level inside the cas
ing shall be monitored to verify that the flow of 
grout inside the casing is not obstructed. 

2. For a micropile or portion thereof grouted in an open 
drill hole in soil without temporary casing, the mini
mum design diameter of the drill hole shall be veri
fied by a suitable device during grouting. 

3. For micropiles designed for end bearing, a suitable 
means shall be employed to verify that the bearing 
surface is properly cleaned prior to grouting. 

4. Subsequent micropiles shall not be drilled near ele
ments that have been grouted until the grout has had 
sufficient time to harden. 

5. Micropiles shall be grouted as soon as possible after 
drilling is completed. 

6. For micropiles designed with a full-length casing, 
the casing shall be pulled back to the top of the bond 
zone and reinserted or some other suitable means 
employed to assure grout coverage outside the cas
ing. 

1810.4.11 Helical piles. Helical piles shall be installed to 
specified embedment depth and torsional resistance crite
ria as determined by a registered design professional. The 
torque applied during installation shall not exceed the 
maximum allowable installation torque of the helical pile. 

1810.4.12 Special inspection. Special inspections in 
accordance with Sections 1705.7 and 1705.8 shall be pro
vided for driven and cast-in-place deep foundation ele
ments, respectively. Special inspections in accordance 
with Section 1705.9 shall be provided for helical piles. 

2015 INTERNATIONAL BUILDING CODE® 

SOILS AND FOUNDATIONS 

445 



446 2015 INTERNATIONAL BUILDING CODE® 



CHAPTER19 

CONCRETE 

Italics are used for text within Sections 1903 through 1905 of this code to indicate provisions that differ from A CI 318. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 1901 
GENERAL 

1901.1 Scope. The provisions of this chapter shall govern the 
materials, quality control, design and construction of concrete 
used in structures. 

1901.2 Plain and reinforced concrete. Structural concrete 
shall be designed and constructed in accordance with the 
requirements of this chapter and ACI 318 as amended in Sec
tion 1905 of this code. Except for the provisions of Sections 
1904 and 1907, the design and construction of slabs on grade 
shall not be governed by this chapter unless they transmit ver
tical loads or lateral forces from other parts of the structure to 
the soil. 

1901.3 Anchoring to concrete. Anchoring to concrete shall 
be in accordance with ACI 318 as amended in Section 1905, 
and applies to cast-in (headed bolts, headed studs and hooked 
J- or L-bolts), post-installed expansion (torque-controlled and 
displacement-controlled), undercut and adhesive anchors. 

1901.4 Composite structural steel and concrete struc
tures. Systems of structural steel acting compositely with 
reinforced concrete shall be designed in accordance with Sec
tion 2206 of this code. 

1901.5 Construction documents. The construction docu
ments for structural concrete construction shall include: 

1. The specified compressive strength of concrete at the 
stated ages or stages of construction for which each 
concrete element is designed. 

2. The specified strength or grade of reinforcement. 

3. The size and location of structural elements, rein
forcement and anchors. 

4. Provision for dimensional changes resulting from 
creep, shrinkage and temperature. 

5. The magnitude and location of prestressing forces. 

6. Anchorage length of reinforcement and location and 
length of lap splices. 

7. Type and location of mechanical and welded splices 
of reinforcement. 

8. Details and location of contraction or isolation joints 
specified for plain concrete. 

9. Minimum concrete compressive strength at time of 
posttensioning. 

10. Stressing sequence for posttensioning tendons. 
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11. For structures assigned to Seismic Design Category 
D, E or F, a statement if slab on grade is designed as a 
structural diaphragm. 

1901.6 Special inspections and tests. Special inspections I 
and tests of concrete elements of buildings and structures and 
concreting operations shall be as required by Chapter 17. 

SECTION 1902 
DEFINITIONS 

1902.1 General. The words and terms defined in ACI 318 
shall, for the purposes of this chapter and as used elsewhere 
in this code for concrete construction, have the meanings 
shown in ACI 318 as modified by Section 1905.1.1. 

SECTION 1903 
SPECIFICATIONS FOR TESTS AND MATERIALS 

1903.l General. Materials used to produce concrete, con
crete itself and testing thereof shall comply with the applica
ble standards listed in ACI 318. 

Exception: The following standards as referenced in 
Chapter 35 shall be permitted to be used. 

1. ASTMC 150 

2. ASTMC595 

3. ASTM C 1157 

1903.2 Special inspections. Where required, special inspec- . 
tions and tests shall be in accordance with Chapter 17. 

1903.3 Glass fiber-reinforced concrete. Glass fiber-rein: 
forced concrete (GFRC) and the materials used in such con
crete shall be in accordance with the PC! MNL 128 standard. 

1903.4 Flat wall insulating concrete form (ICF) systems. 
Insulating concrete form material used for forming flat con
crete walls shall conform to ASTM E 2634. 

SECTION 1904 
DURABILITY REQUIREMENTS 

1904.1 Structural concrete. Structural concrete shall con-1 
form to the durability requirements of ACI 318. 

Exception: For Group R-2 and R-3 occupancies not more 
than three stories above grade plane, the specified com
pressive strength, f~, for concrete in basement walls, Joun-
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dation walls, exterior walls and other vertical suifaces 
exposed to the weather shall be not less than 3,000 psi 
(20.7 MPa). 

1904.2 Nonstructural concrete. T'he registered design profes
sional shall assign nonstructural concrete a freeze-thaw expo
sure class, as defined in AC! 318, based on the anticipated 
exposure of nonstructural concrete. Nonstructural concrete 
shall have a minimum specified compressive strength, f~, of 
2,500 psi (17.2 MPa)for Class FO; 3,000 psi (20.7 MPa)for 
Class Fl; and 3,500 psi (24.1 MPa) for Classes F2 and F3. 
Nonstructural concrete shall be air entrained in accordance 
withACI 318. 

SECTION 1905 
MODIFICATIONS TO ACI 318 

11905.1 General. The text of ACI 318 shall be modified as 
indicated in Sections 1905.1.1through1905.1.8. 

1905.1.1 ACI 318, Section 2.3. Modify existing defini
tions and add the following definitions to ACI 318, Sec
tion 2.3. 

DESIGN DISPLACEMENT. Total lateral displace
ment expected for the design-basis earthquake, as spec
ified by Section 12.8.6 of ASCE 7. 

DETAILED PLAIN CONCRETE STRUCTURAL 
WALL. A wall complying with the requirements of 
Chapter 14, including 14.6.2. 

ORDINARY PRECAST STRUCTURAL WALL. A 
precast wall complying with the requirements of Chap
ters 1 through 13, 15, 16 and 19 through 26. 

ORDINARY REINFORCED CONCRETE 
STRUCTURAL WALL. A cast-in-place wall com
plying with the requirements of Chapters 1through13, 
15, 16 and 19 through 26. 

ORDINARY STRUCTURAL PLAIN CONCRETE 
WALL. A wall complying with the requirements of 
Chapter 14, excluding 14.6.2. 

SPECIAL STRUCTURAL WALL. A cast-in-place 
or precast wall complying with the requirements of 
18.2.4 through 18.2.8, 18.10 and 18.11, as applicable, 
in addition to the requirements for ordinary reinforced 
concrete structural walls or ordinary precast structural 
walls, as applicable. Where ASCE 7 refers to a "spe
cial re inf arced concrete structural wall, " it shall be 
deemed to mean a "special structural wall." 

1905.1.2 ACI 318, Section 18.2.1. Modify ACI 318 Sec
tions 18.2.1.2 and 18.2.1.6 to read as follows: 
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18.2.1.2 - Structures assigned to Seismic Design Cate
gory A shall satisfy requirements of Chapters 1 through 
17 and 19 through 26; Chapter 18 does not apply. 
Structures assigned to Seismic Design Category B, C, 
D, E or Falso shall satisfy 18.2.1.3 through 18.2.1.7, as 
applicable. Except for structural elements of plain con
crete complying with Section 1905.1.7 of the Interna
tional Building Code, structural elements of plain 

concrete are prohibited in structures assigned to Seis
mic Design Category C, D, E or F. 

18.2.1.6 - Structural systems designated as part of the 
seismic force-resisting system shall be restricted to 
those permitted by ASCE 7. Except for Seismic Design 
Category A, for which Chapter 18 does not apply, the 
following provisions shall be satisfied for each struc
tural system designated as part of the seismic force
resisting system, regardless of the seismic design cate
gory: 

(a) Ordinary moment frames shall satisfy 18.3. 

(b) Ordinary reinforced concrete structural walls 
and ordinary precast structural walls need not 
satisfy any provisions in Chapter 18. 

(c) Intermediate moment frames shall satisfy 18.4. 

(d) Intermediate precast structural walls shall sat
isfy 18.5. 

(e) Special moment frames shall satisfy 18.6 
through 18.9. 

(f) Special structural walls shall satisfy 18.10. 

(g) Special structural walls constructed using pre
cast concrete shall satisfy 18.11. 

All special moment frames and special structural 
walls shall also satisfy 18.2.4 through 18.2.8. 

1905.1.3 ACI 318, Section 18.5. Modify ACI 318, Sec
tion 18.5, by adding new Section 18.5.2.2 and renumber
ing existing Sections 18.5.2.2 and 18.5.2.3 to become 
18.5.2.3 and 18.5.2.4, respectively. 

I 8.5.2.2 - Connections that are designed to yield shall 
be capable of maintaining 80 percent of their design 
strength at the deformation induced by the design dis
placement or shall use Type 2 mechanical splices. 

18.5.2.3 - Elements of the connection that are not 
designed to yield shall develop at least 1.5 SY. 

18.5.2.4 - In structures assigned to SDC D, E or F, wall 
piers shall be designed in accordance with 18.10.8 or 
18.14 in ACI 318. 

1905.1.4 ACI 318, Section 18.11. Modify ACI 318, Sec
tion 18.11.2.1, to read as follows: 

18.11.2.1 - Special structural walls constructed using 
precast concrete shall satisfy all the requirements of 
18. l 0 for cast-in-place special structural walls in addi
tion to 18.5.2. 

1905.1.5 ACI 318, Section 18.13.1.1. Modify ACI 318, 
Section 18.13.1.1, to read as follows: 

18.13.1.1 - Foundations resisting earthquake-induced 
forces or transferring earthquake-induced forces 
between a structure and ground shall comply with the 
requirements of 18.13 and other applicable provisions 
of ACI 318 unless modified by Chapter 18 of the Inter
national Building Code. 

1905.1.6 ACI 318, Section 14.6. Modify ACI 318, Sec
tion 14.6, by adding new Section 14.6.2 to read as follows: 

14.6.2 -Detailed plain concrete structural walls. 
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14.6.2.1 - Detailed plain concrete structural walls are 
walls conj arming to the requirements of ordinary struc
tural plain concrete walls and 14.6.2.2. 

14.6.2.2 - Reinforcement shall be provided as follows: 

(a) Vertical reinforcement of at least 0.20 square 
inch ( 129 mm2

) in cross-sectional area shall be 
provided continuously from support to support 
at each corner, at each side of each opening 
and at the ends of walls. The continuous verti
cal bar required beside an opening is permitted 
to substitute for one of the two No. 5 bars 
required by 14.6.1. 

(b) Horizantal reinforcement at least 0.20 square 
inch ( 129 mm2

) in cross-sectional area shall be 
provided: 

1. Continuously at structurally connected roof 
and floor levels and at the top of walls; 

2. At the bottom of load-bearing walls or in 
the top of foundations where doweled to the 
wall; and 

3. At a maximum spacing of 120 inches (3048 
mm). 

Reinforcement at the top and bottom of open
ings, where used in determining the maximum 
spacing specified in Item 3 above, shall be con
tinuous in the wall. 

1905.1.7 ACI 318, Section 14.1.4. Delete ACI 318, Sec
tion 14.1.4, and replace with the following: 

14.1.4 - Plain concrete in structures assigned to Seis
mic Design Category C, D, E or F. 

14.1.4.1 - Structures assigned to Seismic Design Cate
gory C, D, E or F shall not have elements of structural 
plain concrete, except as follows: 

(a) Structural plain concrete basement, foundation 
or other walls below the base as defined in 
ASCE 7 are permitted in detached one- and 
two-family dwellings three stories or less in 
height constructed with stud-bearing walls. In 
dwellings assigned to Seismic Design Category 
D or E, the height of the wall shall not exceed 8 
feet (2438 mm), the thickness shall be not less 
than 7\ inches (190 mm), and the wall shall 
retain no more than 4 feet (1219 mm) of unbal
anced fill. Walls shall have reinforcement in 
accordance with 14.6.1. 

(b) Isolated footings of plain concrete supporting 
pedestals or columns are permitted, provided 
the projection of the footing beyond the face of 
the supported member does not exceed the foot
ing thickness. 

Exception: In detached one- and two-fam
ily dwellings three stories or less in height, 
the projection of the footing beyond the 
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face of the supported member is permitted 
to exceed the footing thickness. 

(c) Plain concrete footings supporting walls are 
permitted, provided the footings have at least 
two continuous longitudinal reinforcing bars. 
Bars shall not be smaller than No. 4 and shall 
have a total area of not less than 0.002 times 
the gross cross-sectional area of the footing. 
For footings that exceed 8 inches (203 mm) in 
thickness, a minimum of one bar shall be pro
vided at the top and bottom of the footing. Con
tinuity of reinforcement shall be provided at 
corners and intersections. 

Exceptions: 

1. In Seismic Design Categories A, B 
and C, detached one- and two
family dwellings three stories or less 
in height constructed with stud
bearing walls are permitted to have 
plain concrete footings without 
longitudinal reinforcement. 

2. For foundation systems consisting of 
a plain concrete footing and a plain 
concrete stemwall, a minimum of 
one bar shall be provided at the top 
of the stemwall and at the bottom of 
the footing. 

3. Where a slab on ground is cast 
monolithically with the footing, one 
No. 5 bar is permitted to be located 
at either the top of the slab or 
bottom of the footing. 

1905.1.8 ACI 318, Section 17.2.3. Modify ACI 318 Sec
tions 17.2.3.4.2, 17.2.3.4.3(d) and 17.2.3.5.2 to read as fol
lows: 

17.2.3.4.2 - Where the tensile component of the 
strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor tensile 
force associated with the same load combination, 
anchors and their attachments shall be designed in 
accordance with 17.2.3.4.3. The anchor design tensile 
strength shall be determined in accordance with 
17.2.3.4.4. 

Exception: Anchors designed to resist wall out-of
plane forces with design strengths equal to or 
greater than the force determined in accordance 
withASCE 7Equation12.11-1or12.14-10 shall be 
deemed to satisfy Section 17.2.3.4.3(d). 

l 7.2.3.4.3(d) - The anchor or group of anchors shall be 
designed for the maximum tension obtained from 
design load combinations that include E, with E 
increased by 0 0• The anchor design tensile strength 
shall be calculated from 17.2.3.4.4. 
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17.2.3.5.2 - Where the shear component of the 
strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor shear 
force associated with the same load combination, 
anchors and their attachments shall be designed in 
accordance with 17.2.3.5.3. The anchor design shear 
strength for resisting earthquake forces shall be deter
mined in accordance with 17.5. 

Exceptions: 

1. For the calculation of the in-plane shear 
strength of anchor bolts attaching wood sill 
plates of bearing or nonbearing walls of light
frame wood structures to foundations or foun
dation stem walls, the in-plane shear strength 
in accordance with 17.5.2 and 17.5.3 need not 
be computed and 17.2.3.5.3 shall be deemed 
to be satisfied provided all of the following are 
met: 

1.1. The allowable in-plane shear strength 
of the anchor is determined in accor
dance with A WC NDS Table 1 lE for 
lateral design values parallel to grain. 

1.2. The maximum anchor nominal diame
ter is 518 inch (16 mm). 

1.3. Anchor bolts are embedded into con
crete a minimum of7 inches (178 mm). 

1.4. Anchor bolts are located a minimum of 
1314 inches (45 mm) from the edge of 
the concrete parallel to the length of 
the wood sill plate. 

1.5. Anchor bolts are located a minimum of 
15 anchor diameters from the edge of 
the concrete perpendicular to the 
length of the wood sill plate. 

1.6. The sill plate is 2-inch (51 mm) or 3-
inch (76 mm) nominal thickness. 

2. For the calculation of the in-plane shear 
strength of anchor bolts attaching cold
formed steel track of bearing or nonbearing 
walls of light-frame construction to founda
tions or foundation stem walls, the in-plane 
shear strength in accordance with 17.5.2 and 
17.5.3 need not be computed and 17.2.3.5.3 
shall be deemed to be satisfied provided all of 
the following are met: 

2.1. The maximum anchor nominal diame
ter is 518 inch (16 mm). 

2.2. Anchors are embedded into concrete a 
minimum of7 inches (178 mm). 

2.3. Anchors are located a minimum of 1314 

inches (45 mm) from the edge of the 
concrete parallel to the length of the 
track. 

2.4. Anchors are located a minimum of 15 
anchor diameters from the edge of the 
concrete perpendicular to the length of 
the track. 

2.5. The track is 33 to 68 mil (0.84 mm to 
1. 73 mm) designation thickness. 

Allowable in-plane shear strength of exempt 
anchors, parallel to the edge of concrete, shall be 
permitted to be determined in accordance with 
AJSI SlOO Section E3.3.l. 

3. In light-frame construction bearing or non
bearing walls, shear strength of concrete 
anchors less than or equal to 1 inch [25 mm] 
in diameter attaching sill plate or track to 
foundation or foundation stem wall need not 
satisfy 17.2.3.5.3(a) through (c) when the 
design strength of the anchors is determined 
in accordance with 17.5.2.l(c). 

SECTION 1906 
STRUCTURAL PLAIN CONCRETE 

1906.1 Scope. The design and construction of structural plain 
concrete, both cast-in-place and precast, shall comply with 
the minimum requirements of ACI 318, as modified in Sec
tion 1905. 

Exception: For Group R-3 occupancies and buildings of 
other occupancies less than two stories above grade plane 
of light-frame construction, the required footing thickness 
of ACI 318 is permitted to be reduced to 6 inches (152 
mm), provided that the footing does not extend more than 
4 inches (102 mm) on either side of the supported wall. 

SECTION 1907 
MINIMUM SLAB PROVISIONS 

1907 .1 General. The thickness of concrete floor slabs sup
ported directly on the ground shall not be less than 31

/ 2 inches 
(89 mm). A 6-mil (0.006 inch; 0.15 mm) polyethylene vapor 
retarder with joints lapped not less than 6 inches (152 mm) 
shall be placed between the base course or subgrade and the 
concrete floor slab, or other approved equivalent methods or 
materials shall be used to retard vapor transmission through 
the floor slab. 

Exception: A vapor retarder is not required: 

1. For detached structures accessory to occupancies in 
Group R-3, such as garages, utility buildings or 
other unheated facilities. 

2. For unheated storage rooms having an area of less 
than 70 square feet (6.5 m2

) and carports attached to 
occupancies in Group R-3. 

3. For buildings of other occupancies where migration 
of moisture through the slab from below will not be 
detrimental to the intended occupancy of the build
ing. 
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4. For driveways, walks, patios and other flatwork that 
will not be enclosed at a later date. 

5. Where approved based on local site conditions. 

SECTION 1908 
SHOTCRETE 

1908.1 General. Shotcrete is mortar or concrete that is pneu
matically projected at high velocity onto a surface. Except as 
specified in this section, shotcrete shall conform to the 
requirements of this chapter for plain or reinforced concrete. 

1908.2 Proportions and materials. Shotcrete proportions 
shall be selected that allow suitable placement procedures 
using the delivery equipment selected and shall result in fin
ished in-place hardened shotcrete meeting the strength 
requirements of this code. 

1908.3 Aggregate. Coarse aggregate, if used, shall not 
exceed 3/ 4 inch (19.1 mm). 

1908.4 Reinforcement. Reinforcement used in shotcrete 
construction shall comply with the provisions of Sections 
1908.4.1through1908.4.4. 

1908.4.l Size. The maximum size of reinforcement shall 
be No. 5 bars unless it is demonstrated by preconstruction 
tests that adequate encasement of larger bars will be 
achieved. 

1908.4.2 Clearance. When No. 5 or smaller bars are used, 
there shall be a minimum clearance between parallel rein
forcement bars of 21

/ 2 inches (64 mm). When bars larger 
than No. 5 are permitted, there shall be a minimum clear
ance between parallel bars equal to six diameters of the 
bars used. When two curtains of steel are provided, the 
curtain nearer the nozzle shall have a minimum spacing 
equal to 12 bar diameters and the remaining curtain shall 
have a minimum spacing of six bar diameters. 

Exception: Subject to the approval of the building offi
cial, required clearances shall be reduced where it is 
demonstrated by preconstruction tests that adequate 
encasement of the bars used in the design will be 
achieved. 

1908.4.3 Splices. Lap splices of reinforcing bars shall uti
lize the noncontact lap splice method with a minimum 
clearance of 2 inches (51 mm) between bars. The use of 
contact lap splices necessary for support of the reinforcing 
is permitted when approved by the building official, based 
on satisfactory preconstruction tests that show that ade
quate encasement of the bars will be achieved, and pro
vided that the splice is oriented so that a plane through the 
center of the spliced bars is perpendicular to the surface of 
the shotcrete. 

1908.4.4 Spirally tied columns. Shotcrete shall not be 
applied to spirally tied columns. 

1
1908.5 Preconstruction tests. Where preconstruction tests 
are required by Section 1908.4, a test panel shall be shot, 
cured, cored or sawn, examined and tested prior to com
mencement of the project. The sample panel shall be repre-
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sentative of the project and simulate job conditions as closely 
as possible. The panel thickness and reinforcing shall repro
duce the thickest and most congested area specified in the 
structural design. It shall be shot at the same angle, using the 
same nozzleman and with the same concrete mix design that 
will be used on the project. The equipment used in precon
struction testing shall be the same equipment used in the 
work requiring such testing, unless substitute equipment is 
approved by the building official. Reports of preconstruction 
tests shall be submitted to the building official as specified in 
Section 1704.5. 

1908.6 Rebound. Any rebound or accumulated loose aggre
gate shall be removed from the surfaces to be covered prior to 
placing the initial or any succeeding layers of shotcrete. 
Rebound shall not be used as aggregate. 

1908.7 Joints. Except where permitted herein, unfinished 
work shall not be allowed to stand for more than 30 minutes 
unless edges are sloped to a thin edge. For structural elements 
that will be under compression and for construction joints 
shown on the approved construction documents, square joints 
are permitted. Before placing additional material adjacent to 
previously applied work, sloping and square edges shall be 
cleaned and wetted. 

1908.8 Damage. In-place shotcrete that exhibits sags, 
sloughs, segregation, honeycombing, sand pockets or other 
obvious defects shall be removed and replaced. Shotcrete 
above sags and sloughs shall be removed and replaced while 
still plastic. 

1908.9 Curing. During the curing periods specified herein, 
shotcrete shall be maintained above 40°F ( 4 °C) and in moist 
condition. 

1908.9.l Initial curing. Shotcrete shall be kept continu
ously moist for 24 hours after shotcreting is complete or 
shall be sealed with an approved curing compound. 

1908.9.2 Final curing. Final curing shall continue for 
seven days after shotcreting, or for three days if high
early-strength cement is used, or until the specified 
strength is obtained. Final curing shall consist of the initial 
curing process or the shotcrete shall be covered with an 
approved moisture-retaining cover. 

1908.9.3 Natural curing. Natural curing shall not be used 
in lieu of that specified in this section unless the relative 
humidity remains at or above 85 percent, and is authorized 
by the registered design professional and approved by the 
building official. 

1908.10 Strength tests. Strength tests for shotcrete shall be 
made by an approved agency on specimens that are represen
tative of the work and which have been water soaked for at 
least 24 hours prior to testing. When the maximum-size 
aggregate is larger than 3

/ 8 inch (9.5 mm), specimens shall 
consist of not less than three 3-inch-diameter (76 mm) cores 
or 3-inch (76 mm) cubes. When the maximum-size aggregate 
is 3/ 8 inch (9.5 mm) or smaller, specimens shall consist of not 
less than 2-inch-diameter (51 mm) cores or 2-inch (51 mm) 
cubes. 
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1908.10.1 Sampling. Specimens shall be taken from the 
in-place work or from test panels, and shall be taken at 
least once each shift, but not less than one for each 50 
cubic yards (38.2 m3

) of shotcrete. 

1908.10.2 Panel criteria. When the maximum-size aggre
gate is larger than 3

/ 8 inch (9.5 mm), the test panels shall 
have minimum dimensions of 18 inches by 18 inches (457 
mm by 457 mm). When the maximum-size aggregate is 3

/ 8 
inch (9.5 mm) or smaller, the test panels shall have mini
mum dimensions of 12 inches by 12 inches (305 mm by 
305 mm). Panels shall be shot in the same position as the 
work, during the course of the work and by the nozzlemen 
doing the work. The conditions under which the panels are 
cured shall be the same as the work. 

1908.10.3 Acceptance criteria. The average compressive 
strength of three cores from the in-place work or a single 
test panel shall equal or exceed 0.85 f 'c with no single core 
less than 0.75 f 'c· The average compressive strength of 
three cubes taken from the in-place work or a single test 
panel shall equal or exceed f 'c with no individual cube less 
than 0.88f'c· To check accuracy, locations represented by 
erratic core or cube strengths shall be retested . 
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CHAPTER20 

ALUMINUM 

User note: Code change proposals to this chapter will be considered by the IBC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 2001 
GENERAL 

2001.1 Scope. This chapter shall govern the quality, design, 
fabrication and erection of aluminum. 

SECTION 2002 
MATERIALS 

2002.l General. Aluminum used for structural purposes in 
buildings and structures shall comply with AA ASM 35 and 
AA ADM 1. The nominal loads shall be the minimum design 
loads required by Chapter 16. · 
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CHAPTER 21 

MASONRY 

User note: Code change proposals to this chapter will be considered by the IBC - Struc~ural Code . 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page zv. 

SECTION 2101 
GENERAL 

2101.1 Scope. This chapter shall govern the materials, 
design, construction and quality of masonry. 

2101.2 Design methods. Masonry shall comply with the pro
visions ofTMS 402/ACI 530/ASCE 5 or TMS 403 as well as 
applicable requirements of this chapter . 

2101.2.1 Masonry veneer. Masonry veneer shall comply 
with the provisions of Chapter 14. 

2101.3 Special inspection. The special inspe~tion. of 
masonry shall be as defined in Chapter 17, .or an 1tennzed 
testing and inspection program shall be provided that meets 
or exceeds the requirements of Chapter 17. 

SECTION 2102 
DEFINITIONS AND NOTATIONS 

2102.1 General. The following terms are defined in Chapter 2: 

AAC MASONRY. 

ADOBE CONSTRUCTION. 

Adobe, stabilized. 

Adobe, unstabilized. 

AREA. 

Gross cross-sectional. 

Net cross-sectional. 

AUTOCLAVED AERATED CONCRETE (AAC). 

BED JOINT. 

BRICK. 

Calcium silicate (sand lime brick). 

Clay or shale. 

Concrete. 

CAST STONE. 

CELL. 

CHIMNEY. 

CHIMNEY TYPES. 

lligh-heat appliance type. 

Low-heat appliance type. 

Masonry type. 

Medium-heat appliance type. 

CLEAN OUT. 

2015 INTERNATIONAL BUILDING CODE® 

COLLAR JOINT. 

DIMENSIONS. 

Nominal. 

Specified. 

FIREPLACE. 

FIREPLACE THROAT. 

FOUNDATION PIER. 

HEAD JOINT. 

MASONRY. 

Ashlar masonry. 

Coursed ashlar. 

Glass unit masonry. 

Plain masonry. 

Random ashlar. 

Reinforced masonry. 

Solid masonry. 

Unreinforced (plain) masonry. 

MASONRY UNIT. 

Hollow . 

Solid. 

MORTAR. 

MORTAR, SURFACE-BONDING. 

PRESTRESSED MASONRY. 

RUNNING BOND • 

SHEAR WALL. 

Detailed plain masonry shear wall. 

Interme~iate prestressed masonry shear wall. 

Intermediate reinforced masonry shear wall. 

Ordinary plain masonry shear wall. 

Ordinary plain prestressed masonry shear wall. 

Ordinary reinforced masonry shear wall. 

Special prestressed masonry shear wall. 

Special reinforced masonry shear wall. 

SPECIFIED. 

SPECIFIED COMPRESSIVE STRENGTH 
MASONRY,f'm· 

STONE MASONRY. 

Ashlar stone masonry. 

OF 
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Rubble stone masonry. 

STRENGTH. 

Design strength. 

Nominal strength. 

Required strength. 

TIE, WALL. 

TILE, STRUCTURAL CLAY. 

WALL. 

Cavity wall. 

Composite wall. 

Dry-stacked, surface-bonded wall. 

Masonry-bonded hollow wall. 

Parapet wall. 

WYTHE. 
NOTATIONS. 

db = Diameter of reinforcement, inches (mm). 

F. = Allowable tensile or compressive stress in 
reinforcement, psi (MPa). 

f,. = Modulus of rupture, psi (MPa). 

f'AAc = Specified compressive strength of AAC masonry, the 
minimum compressive strength for a class of AAC 
masonry as specified in ASTM C 1386, psi (MPa). 

f'm = Specified compressive strength of masonry at age of 
28 days, psi (MPa). 

f' mi = Specified compressive strength of masonry at the 
time of prestress transfer, psi (MPa). 

K = The lesser of the masonry cover, clear spacing 
between adjacent reinforcement, or five times db, 
inches (mm). 

L. = Distance between supports, inches (mm). 

ld = Required development length or lap length of 
reinforcement, inches (mm). 

P = The applied load at failure, pounds (N). 

st = Thickness of the test specimen measured parallel to 
the direction of load, inches (mm). 

Sw = Width of the test specimen measured parallel to the 
loading cylinder, inches (mm). 

SECTION 2103 
MASONRY CONSTRUCTION MATERIALS 

2103.l Masonry units. Concrete masonry units, clay or shale 
masonry units, stone masonry units, glass unit masonry and 
AAC masonry units shall comply with Article 2.3 of TMS 
602/ACI 503.l/ASCE 6. Architectural cast stone shall con
form to ASTM C 1364. 

Exception: Structural clay tile for nonstructural use in 
fireproofing of structural members and in wall furring 
shall not be required to meet the compressive strength 
specifications. The fire-resistance rating shall be deter-
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mined in accordance with ASTM E 119 or UL 263 and I 
shall comply with the requirements of Table 602. ._ 

2103.1.1 Second-hand uuits. Second-hand masonry units 
shall not be reused unless they conform to the require
ments of new units. The units shall be of whole, sound 
materials and free from cracks and other defects that will 
interfere with proper laying or use. Old mortar shall be 
cleaned from the unit before reuse. 

2103.2 Mortar. Mortar for masonry construction shall com
ply with Section 2103.2.1, 2103.2.2, 2103.2.3 or 2103.2.4. 

2103.2.1 Masonry mortar. Mortar for use in masonry 
construction shall conform to Articles 2.1 and 2.6 A of 
TMS 602/ACI 530.1/ASCE 6. 

2103.2.2 Surface-bonding mortar. Surface-bonding 
mortar shall comply with ASTM C 887. Surface bonding 
of concrete masonry units shall comply with ASTM C 
946. 

2103.2.3 Mortars for ceramic wall and floor tile. Port
land cement mortars for installing ceramic wall and floor 
tile shall comply with ANSI A108.1A and ANSI A108.1B 
and be of the compositions indicated in Table 2103.2.3. 

TABLE 2103.2.3 
CERAMIC TILE MORTAR COMPOSITIONS 

LOCATION MORTAR COMPOSITION 

Scratchcoat 
1 cement;1

/5 hydrated lime; 
4 dry or 5 damp sand 

Walls 1 cement;1
/ 2 hydrated lime; 

Setting bed and leveling 
5 damp sand to 1 cement coat 

1 hydrated lime, 7 damp sand 

1 cement;1
/ 10 hydrated lime; 

Floors Setting bed 5 dry or 6 damp sand; or 1 
cement; 5 dry or 6 damp sand 

Ceilings 
Scratchcoat and sand 1 cement;1

/ 2 hydrated lime; 
bed 21

/ 2 dry sand or 3 damp sand 

2103.2.3.1 Dry-set Portland cement mortars. Pre
mixed prepared Portland cement mortars, which require 
only the addition of water and are used in the installa
tion of ceramic tile, shall comply with ANSI Al18.1. 
The shear bond strength for tile set in such mortar shall 
be as required in accordance with ANSI Al18.1. Tile 
set in dry-set Portland cement mortar shall be installed 
in accordance with ANSI A108.5. 

2103.2.3.2 Latex-modified Portland cement mortar. 
Latex-modified Portland cement thin-set mortars in 
which latex is added to dry-set mortar as a replacement 
for all or part of the gauging water that are used for the 
installation of ceramic tile shall comply with ANSI 
A118.4. Tile set in latex-modified Portland cement 
shall be installed in accordance with ANSI A108.5. 

2103.2.3.3 Epoxy mortar. Ceramic tile set and grouted 
with chemical-resistant epoxy shall comply with ANSI 
Al18.3. Tile set and grouted with epoxy shall be 
installed in accordance with ANSI A108.6. 

2103.2.3.4 Furan mortar and grout. Chemical-resis
tant furan mortar and grout that are used to install 

2015 INTERNATIONAL BUILDING CODE® 



J 

ceramic tile shall comply with ANSI All8.5. Tile set 
and grouted with furan shall be installed in accordance 
with ANSI A108.8. 

2103.2.3.5 Modified epoxy-emulsion mortar and 
grout. Modified epoxy-emulsion mortar and grout that 
are used to install ceramic tile shall comply with ANSI 
All8.8. Tile set and grouted with modified epoxy
emulsion mortar and grout shall be installed in accor
dance with ANSI A108.9. 

2103.2.3.6 Organic adhesives. Water-resistant organic 
adhesives used for the installation of ceramic tile shall 
comply with ANSI A136. l. The shear bond strength 
after water immersion shall be not less than 40 psi (275 
kPa) for Type I adhesive and not less than 20 psi (138 
kPa) for Type II adhesive when tested in accordance 
with ANSI Al36.l. Tile set in organic adhesives shall 
be installed in accordance with ANSI A108.4. 

2103.2.3. 7 Portland cement grouts. Portland cement 
grouts used for the installation of ceramic tile shall 
comply with ANSI Al 18.6. Portland cement grouts for 
tile work shall be installed in accordance with ANSI 
A108.10. 

2103.2.4 Mortar for adhered masonry veneer. Mortar 
for use with adhered masonry veneer shall conform to 
ASTM C 270 for Type Nor S, or shall comply with ANSI 
A118.4 for latex-modified Portland cement mortar. 

2103.3 Grout. Grout shall comply with Article 2.2 of TMS 
602/ACI 530.1/ASCE 6. 

2i03.4 Metal reinforcement and accessories. Metal rein
forcement and accessories shall conform to Article 2.4 of 
TMS 602/ACI 530.1/ASCE 6. Where unidentified reinforce
ment is approved for use, not less than three tension and three 
bending tests shall be made on representative specimens of 
the reinforcement from each shipment and grade of reinforc
ing steel proposed for use in the work. 

SECTION 2104 
CONSTRUCTION 

2104.1 Masonry construction. Masonry construction shall 
comply with the requirements of Sections 2104.1.1 and 
2104.1.2 and with TMS 602/ACI 530.1/ASCE 6. 

2104.1.1 Support on wood. Masonry shall not be sup
ported on wood girders or other forms of wood construc
tion except as permitted in Section 2304.12. 

2104.1.2 Molded cornices. Unless structural support and 
anchorage are provided to resist the overturning moment, 
the center of gravity of projecting masonry or molded cor
nices shall lie within the middle one-third of the support
ing wall. Terra cotta and metal cornices shall be provided 
with a structural frame of approved noncombustible mate
rial anchored in an approved manner. 
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SECTION 2105 
QUALITY ASSURANCE 

2105.1 General. A quality assurance program shall be used 
to ensure that the constructed masonry is in compliance with 
the approved construction documents. 

The quality assurance program shall comply with the 
inspection and testing requirements of Chapter 17 and TMS 
602/ACI 530.1/ASCE 6. 

SECTION 2106 
SEISMIC DESIGN 

2106.1 Seismic design requirements for masonry. Masonry 
structures and components shall comply with the require
ments in Chapter 7 of TMS 402/ ACI 530/ ASCE 5 depending 
on the structure's seismic design category. 

SECTION 2107 
ALLOWABLE STRESS DESIGN 

2107.1 General. The design of masonry structures using 
allowable stress design shall comply with Section 2106 and 
the requirements of Chapters 1 through 8 of TMS 402/ACI 
530/ASCE 5 except as modified by Sections 2107.2 through 
2107.4. 

2107.2 TMS 402/ACI 530/ASCE 5, Section 8.1.6.7.1.1, lap 
splices. As an alternative to Section 8.1.6.7.1.1, it shall be 
permitted to design lap splices in accordance with .Section 
2107.2.1. 

2107.2.1 Lap splices. The minimum length of lap splices 
for reinforcing bars in tension or compression, ld, shall be 

ld = 0.002dd. (Equation 21-1) 

For SI: ld = 0.29dbf. 

but not less than 12 inches (305 mm). In no case shall the · 
length of the lapped splice be less than 40 bar diameters. 

where: 

db = Diameter of reinforcement, inches (mm). 

f. = Computed stress in reinforcement due to design 
loads, psi (MPa). 

In regions of moment where the design tensile stresses 
in the reinforcement are greater than 80 percent of the 
allowable steel tension stress, F., the lap length of splices 
shall be increased not less than 50 percent of the minimum 
required length. Other equivalent means of stress transfer 
to accomplish the same SO percent increase shall be per
mitted. Where epoxy coated bars are used, lap length shall 
be increased by SO percent. 

2107.3 TMS 402/ACI 530/ASCE 5, Section 8.1.6.7, splices 
of reinforcement. Modify Section 8.1.6.7 as follows: 

8.1.6.7 - Splices of reinforcement. Lap splices, welded 
splices or mechanical splices are permitted in accordance 
with the provisions of this section. All welding shall conform 
to AWS Dl.4. Welded splices shall be of ASTM A 706 steel 
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reinforcement. Reinforcement larger than No. 9 (M #29) shall 
be spliced using mechanical connections in accordance with 
Section 8.1.6.7.3. 

2107.4 TMS 402/ACI 530/ASCE 5, Section 8.3.6, maxi
mum bar size. Add the following to Chapter 8: 

8.3.6 - Maximum bar size. The bar diameter shall not 
exceed one-eighth of the nominal wall thickness and shall not 
exceed one-quarter of the least dimension of the cell, course 
or collar joint in which it is placed. 

SECTION 2108 
STRENGTH DESIGN OF MASONRY 

2108.1 General. The design of masonry structures using 
strength design shall comply with Section 2106 and the 
requirements of Chapters 1 through 7 and Chapter 9 of TMS 
402/ACI 530/ASCE 5, except as modified by Sections 2108.2 
through 2108.3. 

Exception: AAC masonry shall comply with the require
ments of Chapters 1 through 7 and Chapter 11 of TMS 
402/ACI 530/ASCE 5. 

2108.2 TMS 402/ACI 530/ASCE 5, Section 9.3.3.3, devel
opment. Modify the second paragraph of Section 9.3.3.3 as 
follows: 

The required development length of reinforcement shall be 
determined by Equation (9-16), but shall not be less than 12 
inches (305 mm) and need not be greater than 72 db. 

2108.3 TMS 402/ACI 530/ASCE 5, Section 9.3.3.4, splices. 
Modify items (c) and (d) of Section 9.3.3.4 as follows: 

9.3.3.4 (c)-A welded splice shall have the bars butted and 
welded to develop at least 125 percent of the yield 
strength, · f Y' of the bar in tension or compression, as 
required. Welded splices shall be of ASTM A 706 steel 
reinforcement. Welded splices shall not be permitted in 
plastic hinge zones of intermediate or special reinforced 
walls. 

9.3.3.4 (d)-Mechanical splices shall be classified as Type 
1 or 2 in accordance with Section 18.2.7.1 of ACI 318. 
Type 1 mechanical splices shall not be used within a plas
tic hinge zone or within a beam-column joint of intermedi
ate or special reinforced masonry shear walls. Type 2 
mechanical splices are permitted in any location within a 
member. 

SECTION 2109 
EMPIRICAL DESIGN OF MASONRY 

2109.1 General. Empirically designed masonry shall con
form to the requirements of Appendix A of TMS 402/ACI 
530/ASCE 5, except where otherwise noted in this section. 

2109.1.1 Limitations. The use of empirical design of 
masonry shall be limited as noted in Section A.1.2 of TMS 
402/ACI 530/ASCE 5. The use of dry-stacked, surface
bonded masonry shall be prohibited in Risk Category IV 
structures. In buildings that exceed one or more of the lim-
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itations of Section A.1.2 of TMS 402/ACI 530/ASCE 5, 
masonry shall be designed in accordance with the engi
neered design provisions of Section 2101.2 or the founda
tion wall provisions of Section 1807.1.5. 

Section A.1.2.2 of TMS 402/ACI 530/ASCE 5 shall be 
modified as follows: 

A.1.2.2 - Wind. Empirical requirements shall not apply · 
to the design or construction of masonry for buildings, 
parts of buildings, or other structures to be located in 
areas where V asd as determined in accordance with Sec
tion 1609.3.1 of the International Building Code 
exceeds 110 mph. 

2109.2 Surface-bonded walls. Dry-stacked, surface-bonded 
concrete masonry walls shall comply with the requirements 
of Appendix A ofTMS 402/ACI 530/ASCE 5, except where 
otherwise noted in this section. 

2109.2.1 Strength. Dry-stacked, surface-bonded concrete 
masonry walls shall be of adequate strength and propor
tions to support all superimposed loads without exceeding 
the allowable stresses listed in Table 2109.2.1. Allowable 
stresses not specified in Table 2109.2.1 shall comply with 
the requirements of TMS 402/ ACI 530/ ASCE 5. 

TABLE 2109.2.1 
ALLOWABLE STRESS GROSS CROSS-SECTIONAL 

AREA FOR DRY-STACKED, SURFACE-BONDED 
CONCRETE MASONRY WALLS 

DESCRIPTION MAXIMUM ALLOWABLE STRESS (psi) 

Compression standard block 45 

Flexural tension 
Horizontal span 30 
Vertical span 18 

Shear 10 

For SI: 1 pound per square inch = 0.006895 MPa. 

2109.2.2 Construction. Construction of dry-stacked, sur
face-bonded masonry walls, including stacking and level
ing of units, mixing and application of mortar and curing 
and protection shall comply with ASTM C 946. 

2109.3 Adobe construction. Adobe construction shall com
ply with this section and shall be subject to the requirements 
of this code for Type V construction, Appendix A of TMS 
402/ACI 530/ASCE 5, and this section. 

2109.3.1 Unstabilized adobe. Unstabilized adobe shall 
comply with Sections 2109.3.1.1 through 2109.3.1.4. 

2109.3.1.1 Compressive strength. Adobe units shall 
have an average compressive strength of 300 psi (2068 
k:Pa) when tested in accordance with ASTM C 67. Five 
samples shall be tested and no individual unit is permit
ted to have a compressive strength of less than 250 psi 
(1724k:Pa). 

2109.3.1.2 Modulus of rupture. Adobe units shall 
have an average modulus of rupture of 50 psi (345 k:Pa) 
when tested in accordance with the following proce
dure. Five samples shall be tested and no individual 
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unit shall have a modulus of rupture of less than 35 psi 
(241 kPa). 

2109.3.1.2.1 Support conditions. A cured unit shall 
be simply supported by 2-inch-diameter (51 mm) 
cylindrical supports located 2 inches (51 mm) in 
from each end and extending the full width of the 
unit. 

2109.3.1.2.2 Loading conditions. A 2-inch-diame
ter (51 mm) cylinder shall be placed at midspan par
allel to the supports. 

2109.3.1.2.3 Testing procedure. A vertical load 
shall be applied to the cylinder at the rate of 500 
pounds per minute (37 N/s) until failure occurs. 

2109.3.1.2.4 Modulus of rupture determination. 
The modulus of rupture shall be determined by the 
equation: 

fr= 3PL.12 SW (S,2) (Equation 21-2) 

where, for the purposes of this section only: 

Sw = Width of the test specimen measured parallel 
to the loading cylinder, inches (mm). 

fr = Modulus of rupture, psi (MPa). 

L. = Distance between supports, inches (mm). 

S1 = Thickness of the test specimen measured 
parallel to the direction ofload, inches (mm). 

P = The applied load at failure, pounds (N). 

2109.3.1.3 Moisture content requirements. Adobe 
units shall have a moisture content not exceeding 4 per
cent by weight. 

2109.3.1.4 Shrinkage cracks. Adobe units shall not 
contain more than three shrinkage cracks and any sin
gle shrinkage crack shall not exceed 3 inches (76 mm) 
in length or 1/ 8 inch (3.2 mm) in width. 

2109.3.2 Stabilized adobe. Stabilized adobe shall comply 
with Section 2109.3.1 for unstabilized adobe in addition to 
Sections 2109.3.2.1 and 2109.3.2.2. 

2109.3.2.1 Soil requirements. Soil used for stabilized 
adobe units shall be chemically compatible with the 
stabilizing material. 

2109.3.2.2 Absorption requirements. A 4-inch (102 
mm) cube, cut from a stabilized adobe unit dried to a 
constant weight in a ventilated oven at 212°F to 239°F 
(100°C to 115°C), shall not absorb more than 2112 per
cent moisture by weight when placed upon a constantly 
water-saturated, porous surface for seven days. A mini
mum of five specimens shall be tested and each speci
men shall be cut from a separate unit. 

2109.3.3 Allowable stress. The allowable compressive 
stress based on gross cross-sectional area of adobe shall 
not exceed 30 psi (207 kPa). 

2109.3.3.1 Bolts. Bolt values shall not exceed those set 
forth in Table 2109.3.3.1. 
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TABLE 2109.3.3.1 
ALLOWABLE SHEAR ON BOLTS IN ADOBE MASONRY 

DIAMETER OF BOLTS MINIMUM EMBEDMENT SHEAR 
(inches) (inches) (pounds) 

112 - -
5/8 12 200 

% 15 300 
7/8 18 400 

1 21 500 
1118 24 600 

For SI: 1inch=25.4 mm, 1pound=4.448 N. 

2109.3.4 Detailed requirements. Adobe construction 
shall comply with Sections 2109.3.4.1 through 2109.3.4.9. 

2109.3.4.1 Number of stories. Adobe construction 
shall be limited to buildings not exceeding one story, 
except that two-story construction is allowed when 
designed by a registered design professional. 

2109.3.4.2 Mortar. Mortar for adobe construction shall 
comply with Sections 2109.3.4.2.1and2109.3.4.2.2. 

2109.3.4.2.1 General. Mortar for stabilized adobe 
units shall comply with this chapter or adobe soil. 
Adobe soil used as mortar shall comply with mate
rial requirements for stabilized adobe. Mortar for 
unstabilized adobe shall be Portland cement mortar. 

2109.3.4.2.2 Mortar joints. Adobe units shall be 
laid with full head and bed joints and in full running 
bond. 

2109.3.4.3 Parapet walls. Parapet walls constructed of 
adobe units shall be waterproofed. 

2109.3.4.4 Wall thickness. The minimum thickness of 
exterior walls in one-story buildings shall be 10 inches 
(254 mm). The walls shall be laterally supported at 
intervals not exceeding 24 feet (7315 mm). The mini
mum thickness of interior load-bearing walls shall be 8 
inches (203 mm). In no case shall the unsupported 
height of any wall constructed of adobe units exceed 10 
times the thickness of such wall. 

2109.3.4.5 Foundations. Foundations for adobe con
struction shall be in accordance with Sections 
2109.3.4.5.1and2109.3.4.5.2. 

2109.3.4.5.1 Foundation support. Walls and parti
tions constructed of adobe units shall be supported 
by foundations or footings that extend not less than 
6 inches (152 mm) above adjacent ground surfaces 
and are constructed of solid masonry (excluding 
adobe) or concrete. Footings and foundations shall 

· comply with Chapter 18. 

2109.3.4.5.2 Lower course requirements. Stabi
lized adobe units shall be used in adobe walls for the 
first 4 inches (102 mm) above the finished first-floor 
elevation. 

2109.3.4.6 Isolated piers or columns. Adobe units 
shall not be used for isolated piers or columns in a load-
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bearing capacity. Walls less than 24 inches ( 610 mm) 
in length shall be considered isolated piers or columns. 

2109.3.4. 7 Tie beams. Exterior walls and interior load
bearing walls constructed of adobe units shall have a 
continuous tie beam at the level of the floor or roof 
bearing and meeting the following requirements. 

2109.3.4.7.1 Concrete tie beams. Concrete tie 
beams shall be a minimum depth of 6 inches (152 
mm) and a minimum width of 10 inches (254 mm). 
Concrete tie beams shall be continuously reinforced 
with a minimum of two No. 4 reinforcing bars. The 
specified compressive.strength of concrete shall be 
at least 2,500 psi (17.2 MPa). 

2109.3.4.7.2 Wood tie beams. Wood tie beams 
shall be solid or built up of lumber having a mini
mum nominal thickness of 1 inch (25 mm), and shall 
have a minimum depth of 6 inches (152 mm) and a 
minimum width of 10 inches (254 mm). Joints in 
wood tie beams shall be spliced a minimum of 6 
inches (152 mm). No splices shall be allowed within 
12 inches (305 mm) of an opening. Wood used in tie 
beams shall be approved naturally decay-resistant or 
preservative-treated wood. 

2109.3.4.8 Exterior finish. Exterior walls constructed 
of unstabilized adobe units shall have their exterior sur
face covered with a minimum of two coats of Portland 
cement plaster having a minimum thickness of 3/ 4 inch 
(19.1 mm) and conforming to ASTM C 926. Lathing 
shall comply with ASTM C 1063. Fasteners shall be 
spaced at 16 inches ( 406 mm) on center maximum. 
Exposed wood surfaces shall be treated with an 
approved wood preservative or other protective coating 
prior to lath application. 

2109.3.4.9 Lintels. Lintels shall be considered struc
tural members and shall be designed in accordance with 
the applicable provisions of Chapter 16. 

SECTION 2110 
GLASS UNIT MASONRY 

2110.1 General. Glass unit masonry construction shall com
ply with Chapter 13 of TMS 402/ACI 530/ASCE 5 and this 
section. 

2110.1.1 Limitations. Solid or hollow approved glass 
block shall not be used in fire walls, party walls, fire barri
ers, fire partitions or smoke barriers, or for load-bearing 
construction. Such blocks shall be erected with mortar and 
reinforcement in metal channel-type frames, structural 
frames, masonry or concrete recesses, embedded panel 
anchors as provided for both exterior and interior walls or 
other approved joint materials. Wood strip framing shall 
not be used in walls required to have a fire-resistance rat
ing by other provisions of this code. 
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Exceptions: 

1. Glass-block assemblies having a fire protection 
rating of not less than 3

/ 4 hour shall be permitted 
as opening protectives in accordance with Sec-

tion 716 in fire barriers, fire partitions and smoke 
barriers that have a required fire-resistance rating 
of 1 hour or less and do not enclose exit stairways 
and ramps or exit passageways. 

2. Glass-block assemblies as permitted in Section 
404.6, Exception 2. 

SECTION 2111 
MASONRY FIREPLACES 

2111.1 General. The construction of masonry fireplaces, I 
consisting of concrete or masonry, shall be in accordance 
with this section. 

2111.2 Fireplace drawings. The construction documents ** 
shall describe in sufficient detail the location, size and con
struction of masonry fireplaces. The thickness and character-
istics of materials and the clearances from walls, partitions 
and ceilings shall be indicated. 

2111.3 Footings and foundations. Footings for masonry 
fireplaces and their chimneys shall be constructed of concrete 
or solid masonry at least 12 inches (305 mm) thick and shall 
extend at least 6 inches (153 mm) beyond the face of the fire
place or foundation wall on all sides. Footings shall be 
founded on natural undisturbed earth or engineered fill below 
frost depth. In areas not subjected to freezing, footings shall 
be at least 12 inches (305 mm) below finished grade. 

2111.3.1 Ash dump cleanout. Cleanout openings, located 
within foundation walls below fireboxes, when provided, 
shall be equipped with ferrous metal or masonry doors and 
frames constructed to remain tightly closed, except when 
in use. Cleanouts shall be accessible and located so that 
ash removal will not create a hazard to combustible mate
rials. 

2111.4 Seismic reinforcement. In structures assigned to 
Seismic Design Category A or B, seismic reinforcement is 
not required. In structures assigned to Seismic Design Cate
gory C or D, masonry fireplaces shall be reinforced and 
anchored in accordance with Sections 2111.4.1, 2111.4.2 and 
2111.5. In structures assigned to Seismic Design Category E 
or F, masonry fireplaces shall be reinforced in accordance 
with the requirements of Sections 2101 through 2108. 

2111.4.1 Vertical reinforcing. For fireplaces with chim
neys up to 40 inches (1016 mm) wide, four No. 4 continu
ous vertical bars, anchored in the foundation, shall be 
placed in the concrete between wythes of solid masonry or 
within the cells of hollow unit masonry and grouted in 
accordance with Section 2103.3. For fireplaces with chim
neys greater than 40 inches (1016 mm) wide, two addi
tional No. 4 vertical bars shall be provided for each 
additional 40 inches (1016 mm) in width or fraction 
thereof. 

2111.4.2 Horizontal reinforcing. Vertical reinforcement 
shall be placed enclosed within 1

/ 4-inch (6.4 mm) ties or 
other reinforcing of equivalent net cross-sectional area, 
spaced not to exceed 18 inches (457 mm) on center in con
crete; or placed in the bed joints of unit masonry at a mini
mum of every 18 inches (457 mm) of vertical height. Two 
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such ties shall be provided at each bend in the vertical 
bars. 

2111.5 Seismic anchorage. Masonry fireplaces and founda
tions shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade with two 3

/ 16-inch by 1-inch 
(4.8 mm by 25 mm) straps embedded a minimum of 12 inches 
(305 mm) into the chimney. Straps shall be hooked around the 
outer bars and extend 6 inches (152 mm) beyond the bend. 
Each strap shall be fastened to a minimum of four floor joists 
with two 1

/ 2-inch (12.7 mm) bolts. 

Exception: Seismic anchorage is not required for the fol
lowing: 

1. In structures assigned to Seismic Design Category A 
orB. 

2. Where the masonry fireplace is constructed com-
pletely within the exterior walls. 

2111.6 Firebox walls. Masonry fireboxes shall be con
structed of solid masonry units, hollow masonry units grouted 
solid, stone or concrete. When a lining of firebrick at least 2 
inches (51 mm) in thickness or other approved lining is pro
vided, the minimum thickness of back and sidewalls shall 
each be 8 inches (203 mm) of solid masonry, including the 
lining. The width of joints between firebricks shall be not 
greater than 1

/ 4 inch (6.4 mm). When no lining is provided, 
the total minimum thickness of back and sidewalls shall be 10 
inches (254 mm) of solid masonry. Firebrick shall conform to 
ASTM C 27 or ASTM C 1261 and shall be laid with medium
duty refractory mortar conforming to ASTM C 199. 

2111.6.1 Steel fireplace units. Steel fireplace units are 
permitted to be installed with solid masonry to form a 
masonry fireplace provided they are installed according to 
either the requirements of their listing or the requirements 
of this section. Steel fireplace units incorporating a steel 
firebox lining shall be constructed with steel not less than 
1/4 inch (6.4 mm) in thickness, and an air-circulating cham
ber which is ducted to the interior of the building. The fire
box lining shall be encased with solid masonry to provide 
a total thickness at the back and sides of not less than 8 
inches (203 mm), of which not less than 4 inches (102 
mm) shall be of solid masonry or concrete. Circulating air 
ducts employed with steel fireplace units shall be con
structed of metal or masonry. 

2111.7 Firebox dimensions. The firebox of a concrete or 
masonry fireplace shall have a minimum depth of 20 inches 
(508 mm). The throat shall be not less than 8 inches (203 
mm) above the fireplace opening. The throat opening shall 
not be less than 4 inches (102 mm) in depth. The cross-sec
tional area of the passageway above the firebox, including the 
throat, damper and smoke chamber, shall be not less than the 
cross-sectional area of the flue. 

Exception: Rumford fireplaces shall be permitted pro
vided that the depth of the fireplace is not less than 12 
inches (305 mm) and at least one-third of the width of the 
fireplace opening, and the throat is not less than 12 inches 
(305 mm) above the lintel, and at least 1

/ 20 the cross-sec
tional area of the fireplace opening. 
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2111.8 Lintel and throat. Masonry over a fireplace opening 
shall be supported by a lintel of noncombustible material. The 
minimum required bearing length on each end of the fireplace 
opening shall be 4 inches (102 mm). The fireplace throat or 
damper shall be located not less than 8 inches (203 mm) 
above the top of the fireplace opening. 

2111.8.1 Damper. Masonry fireplaces shall be equipped 
with a ferrous metal damper located not less than 8 inches 
(203 mm) above the top of the fireplace opening. Dampers 
shall be installed in the fireplace or at the top of the flue 
venting the fireplace, and shall be operable from the room 
containing the fireplace. Damper controls shall be permit
ted to be located in the fireplace. 

2111.9 Smoke chamber walls. Smoke chamber walls shall 
be constructed of solid masonry units, hollow masonry units 
grouted solid, stone or concrete. The total minimum thickness 
of front, back and sidewalls shall be 8 inches (203 mm) of 
solid masonry. The inside surface shall be parged smooth 
with refractory mortar conforming to ASTM C 199. When a 
lining of firebrick not less than 2 inches (51 mm) thick, or a 
lining of vitrified clay not less than 5

/ 8 inch (15.9 mm) thick, 
is provided, the total minimum thickness of front, back and 
sidewalls shall be 6 inches (152 mm) of solid masonry, 
including the lining. Firebrick shall conform to ASTM C 
1261 and shall be laid with refractory mortar conforming to 
ASTM C 199. Vitrified clay linings shall conform to ASTM 
c 315. 

2111.9.1 Smoke chamber dimensions. The inside height 
of the smoke chamber from the fireplace throat to the 
beginning of the flue shall be not greater than the inside 
width of the fireplace opening. The inside surface of the 
smoke chamber shall not be inclined more than 45 degrees 
(0.76 rad) from vertical when prefabricated smoke cham
ber linings are used or when the smoke chamber walls are 
rolled or sloped rather than corbeled. When the inside sur
face of the smoke chamber is formed by corbeled 
masonry, the walls shall not be corbeled more than 30 
degrees (0.52 rad) from vertical. 

2111.10 Hearth and hearth extension. Masonry fireplace 
hearths and hearth extensions shall be constructed of concrete 
or masonry, supported by noncombustible materials, and 
reinforced to carry their own weight and all imposed loads. 
No combustible material shall remain against the underside 
of hearths or hearth extensions after construction. 

2111.10.1 Hearth thickness. The minimum thickness of 
fireplace hearths shall be 4 inches (102 mm). 

2111.10.2 Hearth extension thickness. The minimum 
thickness of hearth extensions shall be 2 inches (51 mm). 

Exception: When the bottom of the firebox opening is 
raised not less than 8 inches (203 mm) above the top of 
the hearth extension, a hearth extension of not less than 
3
/ 8-inch-thick (9.5 mm) brick, concrete, stone, tile or 

other approved noncombustible material is permitted. 

2111.11 Hearth extension dimensions. Hearth extensions 
shall extend not less than 16 inches (406 mm) in front of, and 
not less than 8 inches (203 mm) beyond, each side of the fire
place opening. Where the fireplace opening is 6 square feet 
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(0.557 m2
) or larger, the hearth extension shall extend not less 

than 20 inches (508 mm) in front of, and not less than 12 
inches (305 mm) beyond, each side of the fireplace opening. 

2111.12 Fireplace clearance. Any portion of a masonry fire
place located in the interior of a building or within the exte
rior wall of a building shall have a clearance to combustibles 
of not less than 2 inches (51 mm) from the front faces and 
sides of masonry fireplaces and not less than 4 inches (102 
mm) from the back faces of masonry fireplaces. The airspace 
shall not be filled, except to provide fireblocking in accor-
dance with Section 2111.13. · 

Exceptions: 

1. Masonry fireplaces listed and labeled for use in con
tact with combustibles in accordance with UL 127 
and installed in accordance with the manufacturer's 
instructions are permitted to have combustible mate
rial in contact with their exterior surfaces. 

2. When masonry fireplaces are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
walls less than 12 inches (306 mm) from the inside 
surface of the nearest firebox lining. 

3. Exposed combustible trim and the edges of sheath
ing materials, such as wood siding, flooring and dry
wall, are permitted to abut the masonry fireplace 
sidewalls and hearth extension, in accordance with 
Figure 2111.12, provided such combustible trim or 
sheathing is not less than 12 inches (306 mm) from 
the inside surface of the nearest firebox lining. 

4. Exposed combustible mantels or trim is permitted to 
be placed directly on the masonry fireplace front 
surrounding the fireplace opening, provided such 
combustible materials shall not be placed within 6 
inches (153 mm) of a fireplace opening. Combusti
ble material directly above and within 12 inches 
(305 mm) of the fireplace opening shall not project 
more than 1/ 8 inch (3.2 mm) for each 1-inch (25 mm) 
distance from such opening. Combustible materials 
located along the sides of the fireplace opening that 
project more than 11

/ 2 inches (38 mm) from the face 

For SI: 1inch=25.4 mm 
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FIGURE 2111.12 
ILLUSTRATION OF EXCEPTION TO 

FIREPLACE CLEARANCE PROVISION 

of the fireplace shall have an additional clearance 
equal to the projection. 

2111.13 Fireplace fireblocking. All spaces between fire
places and floors and ceilings through which fireplaces pass 
shall be fireblocked with noncombustible material securely 
fastened in place. The fireblocking of spaces between wood 
joists, beams or headers shall be to a depth of 1 inch (25 mm) 
and shall only be placed on strips of metal or metal lath laid 
across the spaces between combustible material and the 
chimney. 

2111.14 Exterior air. Factory-built or masonry fireplaces 
covered in this section shall be equipped with an exterior air 
supply to ensure proper fuel combustion unless ·the room is 
mechanically ventilated and controlled so that the indoor 
pressure is neutral or positive. 

2111.14.1 Factory-built fireplaces. Exterior combustion 
air ducts for factory-built fireplaces shall be listed compo
nents of the fireplace, and installed according to the fire
place manufacturer's instructions. 

2111.14.2 Masonry fireplaces. Listed combustion air 
ducts for masonry fireplaces shall be installed according to 
the terms of their listing and manufacturer's instructions. 

2111.14.3 Exterior air intake. The exterior air intake 
shall be capable of providing all combustion air from the 
exterior of the dwelling. The exterior air intake shall not be 
located within a garage, attic, basement or crawl space of 
the dwelling nor shall the air intake be located at an eleva
tion higher than the firebox. The exterior air intake shall 
be covered with a corrosion-resistant screen of 1

/ 4-inch 
(6.4 mm) mesh. 

2111.14.4 Clearance. Unlisted combustion air ducts shall 
be installed with a minimum I-inch (25 mm) clearance to 
combustibles for all parts of the duct within 5 feet (1524 
mm) of the duct outlet. 

2111.14.5 Passageway. The combustion air passageway 
shall be not less than 6 square inches (3870 mm2

) and not 
more than 55 square inches (0.035 m2

), except that com
bustion air systems for listed fireplaces or for fireplaces 
tested for emissions shall be constructed according to the 
fireplace manufacturer's instructions. 

2111.14.6 Outlet. The exterior air outlet is permitted to be 
located in the back or sides of the firebox chamber or 
within 24 inches (610 mm) of the firebox opening on or 
near the floor. The outlet shall be closable and designed to 
prevent burning material from dropping into concealed 
combustible spaces. 

SECTION 2112 
MASONRY HEATERS 

2112.1 Definition. A masonry heater is a heating appliance 
constructed of concrete or solid masonry, hereinafter referred 
to as "masonry," which is designed to absorb and store heat 
from a solid fuel fire built in the firebox by routing the 
exhaust gases through internal heat exchange channels in 
which the flow path downstream of the firebox may include 
flow in a horizontal or downward direction before entering 
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the chimney and which delivers heat by radiation from the 
masonry surface of the heater. 

2112.2 Installation. Masonry heaters shall be installed in 
accordance with this section and comply with one of the fol
lowing: 

1. Masonry heaters shall comply with the requirements of 
ASTME 1602. 

2. Masonry heaters shall be listed and labeled in accor
dance with UL 1482 or EN 15250 and installed in 
accordance with the manufacturer's instructions. 

2112.3 Footings and foundation. The firebox floor of a 
masonry heater shall be a minimum thickness of 4 inches 
(102 mm) of noncombustible material and be supported on a 
noncombustible footing and foundation in accordance with 
Section 2113.2. 

2112.4 Seismic reinforcing. In structures assigned to Seismic 
Design Category D, E or F, masonry heaters shall be 
anchored to the masonry foundation in accordance with Sec
tion 2113.3. Seismic reinforcing shall not be required within 
the body of a masonry heater with a height that is equal to or 
less than 3.5 times its body width and where the masonry 
chimney serving the heater is not supported by the body of 
the heater. Where the masonry chimney shares a common 
wall with the facing of the masonry heater, the chimney por
tion of the structure shall be reinforced in accordance with 
Section 2113. 

2112.5 Masonry heater clearance. Combustible materials 
shall not be placed within 36 inches (914 mm) or the distance 
of the allowed reduction method from the outside surface of a 
masonry heater in accordance with NFPA 211, Section 12.6, 
and the required space between the heater and combustible 
material shall be fully vented to permit the free flow of air 
around all heater surfaces. 

Exceptions: 

1. Where the masonry heater wall thickness is at least 8 
inches (203 mm) of solid masonry and the wall 
thickness of the heat exchange channels is not less 
than 5 inches (127 mm) of solid masonry, combusti
ble materials shall not be placed within 4 inches 
(102 mm) of the outside surface of a masonry heater. 
A clearance of not less than 8 inches (203 mm) shall 
be provided between the gas-tight capping slab of 
the heater and a combustible ceiling. 

2. Masonry heaters listed and labeled in accordance 
with UL 1482 or EN 15250 and installed in accor
dance with the manufacturer's instructions. 

SECTION 2113 
MASONRY CHIMNEYS 

1

2113.1 General. The construction of masonry chimneys con
sisting of solid masonry units, hollow masonry units grouted 
solid, stone or concrete shall be in accordance with this sec
tion. 

2113.2 Footings and foundations. Footings for masonry 
chimneys shall be constructed of concrete or solid masonry 
not less than 12 inches (305 mm) thick and shall extend at 
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least 6 inches (152 mm) beyond the face of the foundation or 
support wall on all sides. Footings shall be founded on natural 
undisturbed earth or engineered fill below frost depth. In 
areas not subjected to freezing, footings shall be not less than 
12 inches (305 mm) below finished grade. 

2113.3 Seismic reinforcement. In structures assigned to 
Seismic Design Category A or B, seismic reinforcement is 
not required. In structures assigned to Seismic Design Cate
gory C or D, masonry chimneys shall be reinforced and 
anchored in accordance with Sections 2113.3.1, 2113.3.2 and 
2113.4. In structures assigned to Seismic Design Category E 
or F, masonry chimneys shall be reinforced in accordance 
with the requirements of Sections 2101 through 2108 and 
anchored in accordapce with Section 2113 .4. 

2113.3.1 Vertical reinforcement. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars anchored in the foundation shall be placed in the con
crete between wythes of solid masonry or within the cells 
of hollow unit masonry and grouted in accordance with 
Section 2103.3. Grout shall be prevented from bonding 
with the flue liner so that the flue liner is free to move with 
thermal expansion. For chimneys greater than 40 inches 
(1016 mm) wide, two additional No. 4 vertical bars shall 
be provided for each additional 40 inches (1016 mm) in. 
width or fraction thereof. 

2113.3.2 Horizontal reinforcement. Vertical reinforce
ment shall be placed enclosed within 1

/ 4-inch (6.4 mm) 
ties, or other reinforcing of equivalent net cross-sectional 
area, spaced not to exceed 18 inches (457 mm) on center 
in concrete, or placed in the bed joints of unit masonry, at 
not less than every 18 inches ( 457 mm) of vertical height. 
Two such ties shall be provided at each bend in the verti
cal bars. 

2113.4 Seismic anchorage. Masonry chimneys and founda
tions shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade with two 3

/ 16-inch by 1-
inch ( 4.8 mm by 25 mm) straps embedded not less than 12 
inches (305 mm) into the chimney. Straps shall be hooked 
around the outer bars and extend 6 inches (152 mm) beyond 
the bend. Each strap shall be fastened to not less than four 
floor joists with two 112-inch (12.7 mm) bolts. 

Exception: Seismic anchorage is not required for the fol
lowing; 

1. In structures assigned to Seismic Design Category A 
orB. 

2. Where the masonry fireplace is constructed com-
pletely within the exterior walls. 

2113.5 Corbeling. Masonry chimneys shall not be corbeled 
more than half of the chimney's wall thickness from a wall or 
foundation, nor shall a chimney be corbeled from a wall or 
foundation that is less than 12 inches (305 mm) in thickness 
unless it projects equally on each side of the wall, except that 
on the second story of a two-story dwelling, corbeling of 
chimneys on the exterior of the enclosing walls is permitted 
to equal the wall thickness. The projection of a single course 
shall not exceed one-half the unit height or one-third of the 
unit bed depth, whichever is less. 
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2113.6 Changes in dimension. The chimney wall or chim
ney flue lining shall not change in size or shape within 6 
inches (152 mm) above or below where the chimney passes 
through floor components, ceiling components or roof com
ponents. 

2113.7 Offsets. Where a masonry chimney is constructed 
with . a fireclay flue liner surrounded by one wythe of 
masonry, the maximum offset shall be such that the centerline 
of the flue above the offset does not extend beyond the center 
of the chimney wall below the offset. Where the chimney off
set is supported by masonry below the offset in an approved 
manner, the maximum offset limitations shall not apply. Each 
individual corbeled masonry course of the offset shall not 
exceed the projection limitations specified in Section 2113.5. 

2113.8 Additional load. Chimneys shall not support loads 
other than their own weight unless they are designed and con
structed to support the additional load. Masonry chimneys are 
permitted to be constructed as part of the masonry walls or 
concrete walls of the building. 

2113.9 Termination. Chimneys shall extend not less than 2 
feet (610 mm) higher than any portion of the building within 
10 feet (3048 mm), but shall not be less than 3 feet (914 mm) 
above the highest point where the chimney passes through the 
roof. 

2113.9.1 Chimney caps. Masonry chimneys shall have a 
concrete, metal or stone cap, sloped to shed water, a drip 
edge and a caulked bond break around any flue liners in 
accordance with ASTM C 1283. 

2113.9.2 Spark arrestors. Where a spark arrestor is 
installed on a masonry chimney, the spark arrestor shall 
meet all of the following requirements: 

1. The net free area of the arrestor shall be not less than 
four times the net free area of the outlet of the chim
ney flue it serves. 

2. The arrestor screen shall have heat and corrosion 
resistance equivalent to 19-gage galvanized steel or 
24-gage stainless steel. 

3. Openings shall not permit the passage of spheres 
having a diameter greater than 1

/ 2 inch (12.7 mm) 
nor block the passage of spheres having a diameter 
less than 3/ 8 inch (9.5 mm). 

4. The spark arrestor shall be accessible for cleaning 
and the screen or chimney cap shall be removable to 
allow for cleaning of the chimney flue. 

2113.9.3 Rain caps. Where a masonry or metal rain cap is 
installed on a masonry chimney, the net free area under the 
cap shall be not less than ·four times the net free area of the 
outlet of the chimney flue it serves. 

2113.10 Wall thickness. Masoniy chimney walls shall be 
constructed of concrete, solid masonry units or hollow 
masonry units grouted solid with not less than 4 inches (102 
mm) nominal thickness. 

2113.10.1 Masonry veneer chimneys. Where masonry is 
used as veneer for a framed chimney, through flashing and 
weep holes shall be provided as required by Chapter 14. 
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2113.11 Flue lining (material). Masonry chimneys shall be 
lined. The lining material shall be appropriate for the type of 
appliance connected, according to the terms of the appliance 
listing and the manufacturer's instructions. 

2113.11.1 Residential-type appliances (general). Flue 
lining systems shall comply with one of the following: 

1. Clay flue lining complying with the requirements of 
ASTMC315. 

2. Listed chimney lining systems complying with UL 
1777. 

3. Factory-built chimneys or chimney units listed for 
installation within masonry chimneys. 

4. Other approved materials that will resist corrosion, 
erosion, softening or cracking from flue gases and 
condensate at temperatures up to 1,800°F (982°C). 

2113.11.1.1 Flue linings for specific appliances. Flue 
linings other than those covered in Section 2113.11.1 
intended for use with specific appliances shall comply 
with Sections 2113.11.1.2 through 2113.11.1.4 and 
Sections 2113.11.2 and 2113.11.3. 

2113.11.1.2 Gas appliances. Flue lining systems for 
gas appliances shall be in accordance with the Interna
tional Fuel Gas Code. 

2113.11.1.3 Pellet fuel-burning appliances. Flue lin
ing and vent systems for use in masonry chimneys with 
pellet fuel-burning appliances shall be limited to flue 
lining systems complying with Section 2113.11.1 and 
pellet vents listed for installation within masonry chim
neys (see Section 2113.11.1.5 for marking). 

2113.11.1.4 Oil-fired appliances approved for use 
with L-vent. Flue lining and vent systems for use in 
masonry chimneys with oil-fired appliances approved 
for use with Type L vent shall be limited to flue lining 
systems complying with Section 2113.11.1 and listed 
chimney liners complying with UL 641 (see Section 
2113.11.1.5 for marking). 

2113.11.1.5 Notice of usage. When a flue is relined 
with a material not complying with Section 2113.11.1, 
the chimney shall be plainly and permanently identified 
by a label attached to a wall, ceiling or other conspicu
ous location adjacent to where the connector enters the 
chimney. The label shall include the following message 
or equivalent language: "This chimney is for use only 
with (type or category of appliance) that burns (type of 
fuel). Do not connect other types of appliances." 

2113.11.2 Con~rete and masonry chimneys for 
medium-heat appliances. 

2113.11.2.1 General. Concrete and masonry chimneys 
for medium-heat appliances shall comply with Sections 
2113.1 through 2113.5. 

2113.11.2.2 Construction. Chimneys for medium-heat 
appliances shall be constructed of solid masonry units 
or of concrete with walls not less than 8 inches (203 
mm) thick, or with stone masonry not less than 12 
inches (305 mm) thick. 
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2113.11.2.3 Lining. Concrete and masonry chimneys · 
shall be lined with an approved medium-duty refrac
tory brick not less than 41

/ 2 inches (114 mm) thick laid 
on the 41

/ 2-inch bed (114 mm) in an approved medium
duty refractory mortar. The lining shall start 2 feet (610 
mm) or more below the lowest chimney connector 
entrance. Chimneys terminating 25 feet (7620 mm) or 
less above a chimney connector entrance shall be lined 
to the top. 

2113.11.2.4 Multiple passageway. Concrete and 
masonry chimneys containing more than one passage
way shall have the liners separated by a minimum 4-
inch-thick (102 mm) concrete or solid masonry wall. 

2113.11.2.5 Termination height. Concrete and 
masonry chimneys for medium-heat appliances shall 
extend not less than 10 feet (3048 mm) higher than any 
portion of any building within 25 feet (7620 :inm). 

2113.11.2.6 Clearance. A minimum clearance of 4 
inches (102 mm) shall be provided between the exterior 
surfaces of a concrete or masonry chimney for 
medium-heat appliances and combustible material. 

2113.11.3 Concrete and masonry chimneys for high
heat appliances. 

2113.11.3.1 General. Concrete and masonry chimneys 
for high-heat appliances shall comply with Sections 
2113.1through2113.5. 

2113.11.3.2 Construction. Chimneys for high-heat 
appliances shall be constructed with double walls of 
solid masonry units or of concrete, each wall to be not 
less than 8 inches (203 mm) thick with a minimum air
space of 2 inches (51 mm) between the walls. 

2113.11.3.3 Lining. The inside of the interior wall shall 
be lined with an approved high-duty refractory brick, 
not less than 41

/ 2 inches (114 mm) thick laid on the 41
/ 2-

inch bed (114 mm) in an approved high-duty refractory 
mortar. The lining shall .start at the base of the chimney 
and extend continuously to the top. 

2113.11.3.4 Termination height. Concrete and 
masonry chimneys for high-heat appliances shall 
extend not less than 20 feet (6096 mm) higher than any 
portion of any building within 50 feet (15 240 mm). 

2113.11.3.5 Clearance. Concrete and masonry chim
neys for high-heat appliances shall have approved 
clearance from buildings and structures to prevent 
overheating combustible materials, permit inspection 
and maintenance operations on the chimney and pre
vent danger of burns to persons. 

2113.12 Clay flue lining (installation). Clay flue liners shall 
be installed in accordance with ASTM C 1283 and extend 
from a point not less than 8 inches (203 mm) below the low
est inlet or, in the case of fireplaces, from the top of the 
smoke chamber to a point above the enclosing walls. The lin
ing shall be carried up vertically, with a maximum slope no 
greater than 30 degrees (0.52 rad) from the vertical. 

Clay flue liners shall be laid in medium-duty nonwater
soluble refractory mortar conforming to ASTM C 199 with 
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tight mortar joints left smooth on the inside and installed to 
maintain an airspace or insulation not to exceed the thickness 
of the flue liner separating the flue liners from the interior 
face of the chimney masonry walls. Flue lining shall be sup
ported on all sides. Only enough mortar shall be placed to 
make the joint and hold the liners in position. 

2113.13 Additional requirements. 

2113.13.1 Listed materials. Listed materials used as flue 
linings shall be installed in accordance with the terms of 
their listings and the manufacturer's instructions. 

2113.13.2 Space around lining. The space surrounding a 
chimney lining system or vent installed within a masonry 
chimney shall not be used to vent any other appliance. 

Exception: This shall not prevent the installation of a 
separate flue lining in accordance with the manufac
turer's instructions. 

2113.14 Multiple flues. When two or more flues are located 
in the same chimney, masonry wythes shall be built between 
adjacent flue linings. The masonry wythes shall be at least 4 
inches (102 mm) thick and bonded into the walls of the chim
ney. 

Exception: When venting only one appliance, two flues 
are permitted to adjoin each other in the same chimney 
with only the flue lining separation between them. The 
joints of the adjacent flue linings shall be staggered not 
less than 4 inches (102 mm). 

2113.15 Flue area (appliance). Chimney flues shall not be 
smaller in area than the area of the connector from the appli
ance. Chimney flues connected to more than one appliance 
shall be not less than the area of the largest connector plus 50 
percent of the areas of additional chimney connectors. 

Exceptions: 

1. Chimney flues serving oil-fired appliances sized in 
accordance with NFP A 31. 

2. Chimney flues serving gas-fired appliances sized in 
accordance with the International Fuel Gas Code. 

2113.16 Flue area (masonry fireplace). Flue sizing for 
chimneys serving fireplaces shall be in accordance with Sec
tion 2113.16.l or 2113.16.2. 

2113.16.1 Minimum area. Round chimney flues shall 
have a minimum net cross-sectional area of not less than 
1
/ 12 of the fireplace opening. Square chimney flues shall 

have a minimum net cross-sectional area of not less than 
1
/ 10 of the fireplace opening. Rectangular chimney flues 

with an aspect ratio less than 2 to 1 shall have a minimum 
net cross-sectional area of not less than 1

/ 10 of the fire
place opening. Rectangular chimney flues with an aspect 
ratio of 2 to 1 or more shall have a minimum net cross
sectional area of not less than 1

/ 8 of the fireplace opening. 

2113.16.2 Determination of minimum area. The mini
mum net cross-sectional area of the flue shall be deter
mined in accordance with Figure 2113.16. A flue size 
providing not less than the equivalent net cross-sectional 
area shall be used. Cross-sectional areas of clay flue lin
ings are as provided in Tables 2113.16(1) and 2113.16(2) 
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or as provided by the manufacturer or as measured in the 
field. The height of the chimney shall be measured from 
the firebox floor to the top of the chimney flue. 

2113.17 Inlet. Inlets to masonry chimneys shall enter from 
the side. Inlets shall have a thimble of fireclay, rigid refrac
tory material or metal that will prevent the connector from 
pulling out of the inlet or from extending beyond the wall of 
the liner. 

2113.18 Masonry chimney cleanout openings. Cleanout 
openings shall be provided within 6 inches (152 mm) of the 
base of each flue within every masonry chimney. The upper 
edge of the cleanout shall be located not less than 6 inches 
(152 mm) below the lowest chimney inlet opening. The 
height of the opening shall be not less than 6 inches (152 
mm). The cleanout shall be provided with a noncombustible 
cover. 

Exception: Chimney flues serving masonry fireplaces, 
where cleaning is possible through the fireplace opening. 

2113.19 Chimney clearances. Any portion of a masonry 
chimney located in the interior of the building or within the 
exterior wall of the building shall have a minimum airspace 
clearance to combustibles of 2 inches (51 mm). Chimneys 
located entirely outside the exterior walls of the building, 
including chimneys that pass through the soffit or cornice, 
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1. Masonry chimneys equipped with a chimney lining 
system listed and labeled for use in chimneys in 
contact with combustibles in accordance with UL 
1777, and installed in accordance with the manufac
turer's instructions, are permitted to have combusti
ble material in contact with their exterior surfaces. 

2. Where masonry chimneys are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
wall less than 12 inches (305 mm) from the inside 
surface of the nearest flue lining. 

3. Exposed combustible trim and the edges of sheath
ing materials, such as wood siding, are permitted to 
abut the masonry chimney sidewalls, in accordance 
with Figure 2113.19, provided such combustible 
trim or sheathing is not less than 12 inches (305 
mm) from the inside surface of the nearest flue lin
ing. Combustible material and trim shall not overlap 
the comers of the chimney by more than 1 inch (25 
mm). 
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FIGURE 2113.16 
FLUE SIZES FOR MASONRY CHIMNEYS 
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TABLE 2113.16(1) 
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZES• 

FLUE SIZE, INSIDE DIAMETER CROSS-SECTIONAL AREA 
(inches) (square Inches) 

6 

7 

8 

10 

103/4 

12 

15 

18 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 nnn2. 
a. Flue sizes are based on ASTM C 315. 

TABLE 2113.16(2) 

28 

38 

50 

78 

90 

113 

176 

254 

NET CROSS-SECTIONAL AREA OF SQUARE 
AND RECTANGULAR FLUE SIZES 

FLUE SIZE, OUTSIDE NOMINAL CROSS-SECTIONAL AREA 
DIMENSIONS (inches) (square inches) 

4.5 x 8.5 23 

4.5 x 13 34 

8x8 42 

8.5 x 8.5 49 

8x12 67 

8.5x13 76 

12x12 102 

8.5x18 101 

13 x13 127 

12x16 131 

13x18 173 

16x16 181 

16 x20 222 

18 x 18 233 

20x20 298 

20x24 335 

24x24 431 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2
• 
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MASONRY ABUTTING 
COMBUSTIBLE SHEATHING 
12'' FROM FLUE LINING 

FIGURE 2113.19 
ILLUSTRATION OF EXCEPTION THREE 

CHIMNEYCLEARANCE PROVISION 

2113.20 Chimney fireblocking. All spaces between chim
neys and floors and ceilings through which chimneys pass 
shall be fireblocked with noncombustible material securely 
fastened in place. The fireblocking of spaces between wood 
joists, beams or headers shall be self-supporting or be placed 
on strips of metal or metal lath laid across the spaces between 
combustible material and the chimney. 
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CHAPTER 22 

STEEL 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 2201 
GENERAL 

I 2201.1 Scope. The provisions of this chapter govern the qual
ity, design, fabrication and erection of steel construction. 

SECTION 2202 
DEFINITIONS 

2202.1 Definitions. The following terms are defined in Chap
ter 2: 

STEEL CONSTRUCTION, COLD-FORMED. 

STEEL JOIST. 

I STEEL ELEMENT, STRUCTURAL. 

SECTION 2203 
IDENTIFICATION AND PROTECTION OF 
STEEL FOR STRUCTURAL PURPOSES 

2203.1 Identification. Identification of structural steel ele
ments shall be in accordance with AISC 360. Identification of 
cold-formed steel members shall be in accordance with AISI 
SlOO. Identification of cold-formed steel light-frame con
struction shall also comply with the requirements contained 
in AISI S200 or AISI S220, as applicable. Other steel fur
nished for structural load-carrying purposes shall be properly 
identified for conformity to the ordered grade in accordance 
with the specified ASTM standard or other specification and 
the provisions of this chapter. Steel that is not readily identifi~ 
able as to grade from marking and test records shall be tested 
to determine conformity to such standards. 

2203.2 Protection. Painting of structural steel elements shall 
be in accordance with AISC 360. Painting of open-web steel 
joists and joist girders shall be in accordance with Sil CJ, Sil 
JG, SJI K and Sil LH/DLH. Individual structural members 
and assembled panels of cold-formed steel construction shall 
be protected against corrosion in accordance with the require
ments contained in AISI SlOO. Protection of cold-formed 
steel light-frame construction shall be in accordance with 
AISI S200 or AISI S220, as applicable. 

SECTION 2204 
CONNECTIONS 

2204.1 Welding. The details of design, workmanship and 
technique for welding and qualification of welding personnel 
shall be in accordance with the specifications listed in Sec
tions 2205, 2206, 2207, 2208, 2210 and 2211. For special 
inspection of welding, see Section 1705.2. 
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2204.2 Bolting. The design, installation and inspection of 
bolts shall be in accordance with the requirements of Sections 
2205, 2206, 2207, 2210 and 2211. For special inspection of 
the installation of high-strength bolts, see Section 1705.2. 

2204.3 Anchor rods. Anchor rods shall be set in accordance 
with the approved construction documents. The protrusion of 
the threaded ends through the connected material shall fully · 
engage the threads of the nuts but shall not be greater than the 
length of the threads on the bolts. 

SECTION 2205 
STRUCTURAL STEEL 

2205.1 General. The design, fabrication and erection of 
structural steel elements in buildings, structures and portions 
thereof shall be in accordance with AISC 360. 

2205.2 Seismic design. Where required, the seismic design, 
fabrication and erection of buildings, structures and portions 
thereof shall be in accordance with Section 2205.2.l or 
2205.2.2, as applicable. 

2205.2.1 Structural steel seismic force-resisting sys
tems. The design, detailing, fabrication and erection of 
structural steel seismic force-resisting systems shall be in 
accordance with the provisions of Section 2205.2.1.1 or 
2205 .2.1.2, as applicable. 

2205.2.1.1 Seismic Design Category B or C. Struc
tures assigned to Seismic Design Category B or C shall 
be of any construction permitted in Section 2205. 
Where a response modification coefficient, R, in accor
dance with ASCE 7, Table 12.2-1, is used for the 
design of structures assigned to Seismic Design Cate
gory B or C, the structures shall be designed and 
detailed in accordance with the requirements of AISC 
341. 

Exception: The response modification coefficient, 
R, designated for "Steel systems not specifically 
detailed for seismic resistance, excluding cantilever 
column systems" in ASCE 7, Table 12.2-1, shall be 
permitted for systems designed and detailed in 
accordance with AISC 360, and need not be 
designed and detailed in accordance with AISC 341. 

2205.2.1.2 Seismic Design Category D, E or F. Struc
tures assigned to Seismic Design Category D, E or F 
shall be designed and detailed in accordance with AISC 
341, except as permitted in ASCE 7, Table 15.4-1. 

2205.2.2 Structural steel elements. The design, detailing, 
fabrication and erection of structural steel elements in 
seismic force-resisting systems other than those covered in 
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Section 2205.2.1, including struts, collectors, chords and 
foundation elements, shall be in accordance with AISC 
341 where either of the following applies: 

1. The structure is assigned to Seismic Design Cate
gory D, E or F, except as permitted in ASCE 7, 
Table 15.4-1. 

2. A response modification coefficient, R, greater 
than 3 in accordance with ASCE 7, Table 12.2-1, 
is used for the design of the structure assigned to 
Seismic Design Category B or C. 

SECTION 2206 
COMPOSITE STRUCTURAL STEEL AND 

CONCRETE STRUCTURES 
2206.1 General. Systems of structural steel elements acting 
compositely with reinforced concrete shall be designed in 
accordance with AISC 360 and ACI 318, excluding ACI 318 
Chapter 14. 

2206.2 Seismic design. Where required, the seismic design, 
fabrication and erection of composite steel and concrete sys
tems shall be in accordance with Section 2206.2.1. 

2206.2.1 Seismic requirements for composite structural 
steel and concrete construction. Where a response modi
fication coefficient, R, in accordance with ASCE 7, Table 
12.2-1, is used for the design of systems of structural steel 
acting compositely with reinforced concrete, the structures 
shall be designed and detailed in accordance with the 
requirements of AISC 341. 

SECTION 2207 
STEEL JOISTS 

2207.1 General. The design, manufacture and use of open
web steel joists and joist girders shall be in accordance with 
one of the following Steel Joist Institute (Sil) specifications: 

1. SJI CJ 

2. SJIK 

3. SilLH/DLH 

4. SJIJG 

2207.1.1 Seismic design. Where required, the seismic 
design of buildings shall be in accordance with the addi
tional provisions of Section 2205.2 or 2211.6. 

2207.2 Design. The registered design professional shall indi
cate on the construction documents the steel joist and steel 
joist girder designations from the specifications listed in Sec
tion 2207.1; and shall indicate the requirements for joist and 
joist girder design, layout, end supports, anchorage, bridging 
design that differs from the SJI specifications listed in Sec
tion 2207.1, bridging termination connections and bearing 
connection design to resist uplift and lateral loads. These doc
uments shall indicate special requirements as follows: 

1. Special loads including: 

1.1. Concentrated loads. 

1.2. Nonuniform loads. 
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1.3. Net uplift loads. 

1.4. Axial loads. 

1.5. End moments. 

1.6. Connection forces. 

2. Special considerations including: 

2.1. Profiles for joist and joist girder configurations 
that differ from those defined by the SJI specifi
cations listed in Section 2207 .1. 

2.2. Oversized or other nonstandard web openings. 

2.3. Extended ends. 

3. Live and total load deflection criteria for joists and joist 
girder configurations that differ from those defined by 
the sn specifications listed in Section 2207 .1. 

2207.3 Calculations. The steel joist and joist girder manufac
turer shall design the steel joists and steel joist girders in 
accordance with the Sil specifications listed in Section 
2207 .1 to support the load requirements of Section 2207 .2. 
The registered design professional shall be permitted to 
require submission of the steel joist and joist girder calcula
tions as prepared by a registered design professional respon
sible for the product design. Where requested by the 
registered design professional, the steel joist manufacturer 
shall submit design calculations with a cover letter bearing 
the seal and signature of the joist manufacturer's registered 
design professional. In addition to the design calculations 
submitted under seal and signature, the following shall be 
included: 

1. Bridging design that differs from the SJI specifications 
listed in Section 2207.1, such as cantilevered condi
tions and net uplift. 

2. Connection design for: 

2.1. Connections that differ from the SJI specifica
tions listed in Section 2207.1, such as flush
framed or framed connections. 

2.2. Field splices. 

2.3. Joist headers. 

2207.4 Steel joist drawings. Steel joist placement plans shall 
be provided to show the steel joist products as specified on 
the approved construction documents and are to be utilized 
for field installation in accordance with specific project 
requirements as stated in Section 2207.2. Steel joist place
ment plans shall include, at a minimum, the following: 

1. Listing of applicable loads as stated in Section 2207 .2 
and used in the design of the steel joists and joist gird
ers as specified in the approved construction docu
ments. 

2. Profiles for joist and joist girder configurations that dif
fer from those defined by the SJI specifications listed in 
Section 2207 .1. 

3. Connection requirements for: 

3.1. Joist supports. 

3.2. Joist girder supports. 

3.3. Field splices. 
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3.4. Bridging attachments. 

4. Live and total load deflection criteria for joists and joist 
girder configurations that differ from those defined by 
the SJI specifications listed in Section 2207.1. 

5. Size, location and connections for bridging. 

6. Joist headers. 

Steel joist placement plans do not require the seal and sig
nature of the joist manufacturer's registered design profes
sional. 

2207.5 Certification. At completion of manufacture, the steel 
joist .manufacturer shall submit a certificate of compliance to 
the owner or the owner's authorized agent for submittal to the 
building official as specified in Section 1704.5 stating that 
work was performed in accordance with approved construc
tion documents and with SJI specifications listed in Section 
2207.1. 

SECTION 2208 
STEEL CABLE STRUCTURES 

2208.1 General. The design, fabrication and erection includ
ing related connections, and protective coatings of steel cables 
for buildings shall be in accordance with ASCE 19. 

2208.2 Seismic requirements for steel cable. The design 
strength of steel cables shall be determined by the provisions 
of ASCE 19 except as modified by these provisions. 

1. A load factor of 1.1 shall be applied to the prestress 
force included in T3 and T4 as defined in Section 3.12. 

2. In Section 3.2.l, Item (c) shall be replaced with "1.5 T3" 

and Item ( d) shall be replaced with "1.5 T/' 

SECTION 2209 
STEEL STORAGE RACKS 

2209.1 Storage racks. The design, testing and utilization of 
storage racks made of cold-formed or hot-rolled steel struc
tural members shall be in accordance with RMI/ ANSI MH 
16.1. Where required by ASCE 7, the seismic design of stor
age racks shall be in accordance with Section 15.5.3 of ASCE 
7. 

SECTION 2210 
COLD-FORMED STEEL 

2210.1 General. The design of cold-formed carbon and low
alloy steel structural members shall be in accordance with 
AISI SlOO. The design of cold-formed stainless-steel struc
tural members shall be in accordance with ASCE 8. Cold
formed steel light-frame construction shall also comply with 
Section 2211. Where required, the seismic design of cold
formed steel structures shall be in accordance with the addi
tional provisions of Section 2210.2. 

2210.1.1 Steel decks. The design and construction of cold
formed steel decks shall be in accordance with this section. 
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2210.1.1.1 Noncomposite steel floor decks. Noncom
posite steel floor decks shall be permitted to be designed 
and constructed in accordance with ANSI/SDI-NCl.O. 

2210.1.1.2 Steel roof deck. Steel roof decks shall be 
permitted to be designed and constructed in accordance 
with ANSI/SDI-RDl.O. 

2210.1.1.3 Composite slabs on steel decks. Composite I 
slabs of concrete and steel deck shall be permitted to be 
designed and constructed in accordance with SDI-C. 

2210.2 Seismic requirements for cold-formed steel struc
tures. Where a response modification coefficient, R, in accor
dance with ASCE 7, Table 12.2-1, is used for the design of 
cold-formed steel structures, the structures shall be designed 
and detailed in accordance with the requirements of AISI 
SlOO, ASCE 8, or, for cold-formed steel special-bolted 
moment frames, AISI SllO. 

SECTION 2211 
COLD-FORMED STEEL 

LIGHT-FRAME CONSTRUCTION 

2211.1 General. The design and installation of structural and 
nonstructural members utilized in cold-formed steel light
frame construction where the specified minimum base steel 
thickness is not greater than 0.1180 inches (2.997 mm) shall 
be in accordance with AISI S200 and Sections 2211.2 through 
2211.7, or AISI S220, as applicable. 

2211.2 Header design. Headers, including box and back-to
back headers, and double and single L-headers shall be 
designed in accordance with AISI S212 or AISI SlOO. 

2211.3 Truss design. Cold-formed steel trusses shall be 
designed in accordance with AISI S214, Sections 2211.3.l 
through 2211.3.4 and accepted engineering practice. 

2211.3.1 Truss design drawings. The truss design draw
ings shall conform to the requirements of Section B2.3 of 
AISI S214 and shall be provided with the shipment of 
trusses delivered to the job site. The truss design drawings 
shall include the details of permanent individual truss 
member restraint/bracing in accordance with Section B6(a) 
or B 6(c) of AISI S214 where these methods are utilized to 
provide restraint/bracing. 

2211.3.2 Deferred submittals. AISI S214 Section B4.2 
shall be deleted. 

2211.3.3 Trusses spanning 60 feet or greater. The owner 
or the owner's authorized agent shall contract with a regis
tered design professional for the design of the temporary 
installation restraint/bracing and the permanent individual 
truss member restraint/bracing for trusses with clear spans 
60 feet (18 288 mm) or greater. Special inspection of 
trusses over 60 feet (18 288 mm) in length shall be in 
accordance with Section 1705.2. 

2211.3.4 Truss quality assurance. Trusses not part of a 
manufacturing process that provides requirements for qual
ity control done under the supervision of a third-party qual
ity control agency, shall be manufactured in compliance 
with Sections 1704.2.5 and 1705.2, as applicable. 
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1
2211.4 Structural wall stud design. Structural wall studs 
shall be designed in accordance with either AISI S21 l or 
AISISlOO. 

2211.5 Floor and roof system design. Framing for floor and 
roof systems in buildings shall be designed in accordance 
with either AISI S210 or AISI SlOO. 

2211.6 Lateral design. Light-frame shear walls, diagonal 
strap bracing that is part of a structural wall and diaphragms 
used to resist wind, seismic and other in-plane lateral loads 
shall be designed in accordance with AISI S213. 

2211. 7 Prescriptive framing. Detached one- and two-family 
dwellings and townhouses, less than or equal to three stories 
above grade plane, shall be permitted to be constructed in 
accordance with AISI S230 subject to the limitations therein. 
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CHAPTER 23 

WOOD 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 2301 
GENERAL 

2301.1 Scope. The provisions of this chapter shall govern the 
materials, design, construction and quality of wood members 
and their fasteners. 

2301.2 General design requirements. The design of struc
tural elements or systems, constructed partially or wholly of 
wood or wood-based products, shall be in accordance with 
one of the following methods: 

1. Allowable stress design in accordance with Sections 
2304, 2305 and 2306. 

2. Load and resistance factor design in accordance with 
Sections 2304, 2305 and 2307. 

3. Conventional light-frame construction in accordance 
with Sections 2304 and 2308. 

4. A WC WFCM in accordance with Section 2309. 

5. The design and construction of log structures in accor-
dance with the provisions of ICC 400. 

2301.3 Nominal sizes. For the purposes of this chapter, 
where dimensions of lumber are specified, they shall be 
deemed to be nominal dimensions unless specifically desig
nated as actual dimensions (see Section 2304.2). 

SECTION 2302 
DEFINITIONS 

2302.1 Definitions. The following terms are defined in Chap
ter 2: 

ACCREDITATION BODY. 

BRACED WALL LINE. 

BRACED WALL PANEL. 

COLLECTOR. 

CONVENTIONAL LIGHT-FRAME CONSTRUCTION. 

CRIPPLE WALL. 

I CROSS-LAMINATED TIMBER. 

DIAPHRAGM, UNBLOCKED. 

DRAG STRUT. 

I ENGINEERED WOOD RIM BOARD. 

FIBERBOARD. 

.... GABLE. 

GRADE (LUMBER). 

HARDBOARD. 
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NAILING, BOUNDARY. 

NAILING, EDGE. 

NAILING, FIELD. 

NOMINAL SIZE (LUMBER). 

PARTICLEBOARD. 

PERFORMANCE CATEGORY. 

PREFABRICATED WOOD I-JOIST. 

SHEAR WALL. 

Shear wall, perforated. 

Shear wall segment, perforated. 

STRUCTURAL COMPOSITE LUMBER. 

Laminated strand lumber (LSL). 

Laminated veneer lumber (LVL). 

Oriented strand lumber (OSL). 

Parallel strand lumber (PSL). 

STRUCTURAL GLUED-LAMINATED TIMBER. 

TIE-DOWN (HOLD-DOWN). 

TREATED WOOD. 

Fire-retardant-treated wood. 

Preservative-treated wood. 

WOOD SHEAR PANEL. 

WOOD STRUCTURAL PANEL. 

Composite panels. 

Oriented strand board (OSB). 

Plywood. 

SECTION 2303 
MINIMUM STANDARDS AND QUALITY 

2303.l General. Structural sawn lumber; end-jointed lumber; 
prefabricated wood I-joists; structural glued-laminated tim
ber; wood structural panels; fiberboard sheathing (when used 
structurally); hardboard siding (when used structurally); par
ticleboard; preservative-treated wood; structural log mem
bers; structural composite lumber; round timber poles and 
piles; fire-retardant-treated wood; hardwood plywood; wood 
trusses; joist hangers; nails; and staples shall conform to the 
applicable provisions of this section . 

2303.1.1 Sawn lumber. Sawn lumber used for load-sup
porting purposes, including end-jointed or edge-glued 
lumber, machine stress-rated or machine-evaluated lum-
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her, shall be identified by the grade mark of a lumber grad
ing or inspection agency that has been approved by an 
accreditation body that complies with DOC PS 20 or 
equivalent. Grading practices and identification shall com
ply with rules published by an agency approved in accor
dance with the procedures of DOC PS 20 or equivalent 
procedures. 

2303.1.1.1 Certificate of inspection. In lieu of a grade 
mark on the material, a certificate of inspection as to 
species and grade issued by a lumber grading or inspec
tion agency meeting the requirements of this section is 
permitted to be accepted for precut, remanufactured or 
rough-sawn lumber and for sizes larger than 3 inches 
(76 mm) nominal thickness. 

2303.1.1.2 End-jointed lumber. Approved end-jointed 
lumber is permitted to be used interchangeably with 
solid-sawn members of the same species and grade. 
End-jointed lumber used in an assembly required to 
have a fire-resistance rating shall have the designation 
"Heat Resistant Adhesive" or "HRA" included in its 
grademark. · 

2303.1.2 Prefabricated wood I-joists. Structural capaci
ties and design provisions for prefabricated wood I-joists 
shall be established and monitored in accordance with 
ASTMD5055. 

2303.1.3 Structural glued-laminated timber. Glued
laminated timbers shall be manufactured and identified as 
required in ANSI/AITC A 190.1 and ASTM D 3737. 

2303.1.4 Structural glued cross-laminated timber. 
Cross-laminated timbers shall be manufactured and identi
fied in accordance with ANSI/APA PRG 320. 

2303.1.5 Wood structural panels. Wood structural pan
els, when used structurally (including those used for sid
ing, roof and wall sheathing, subflooring, diaphragms and 
built-up members), shall conform to the requirements for 
their type in DOC PS 1, DOC PS 2 or ANSI/APA PRP 
210. Each panel or member shall be identified for grade, 
bond classification, and Performance Category by the 
trademarks of an approved testing and grading agency. 
The Performance Category value shall be used as the 
"nominal panel thickness" or "panel thickness" whenever 
referenced in this code. Wood structural panel components 
shall be designed and fabricated in accordance with the 
applicable standards listed in Section 2306.1 and identi
fied by the trademarks of an approved testing and inspec
tion agency indicating conformance to the applicable 
standard. In addition, wood structural panels when perma
nently exposed in outdoor applications shall be of Exterior 
type, except that wood structural panel roof sheathing 
exposed to the outdoors on the underside is permitted to be 
Exposure 1 type. 

2303.1.6 Fiberboard. Fiberboard for its various uses shall 
conform to ASTM C 208. Fiberboard sheathing, when 
used structurally, shall be identified by an approved 
agency as conforming to ASTM C 208. 
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2303.1.6.1 Jointing. To ensure tight-fitting assemblies, 
edges shall be manufactured with square, shiplapped, 
beveled, tongue-and-groove or U-shaped joints. 

2303.1.6.2 Roof insulation. Where used as roof insula
tion in all types of construction, fiberboard shall be pro
tected with an approved roof covering. 

2303.1.6.3 Wall insulation. Where installed and fire
blocked to comply with Chapter 7, fiberboards are per
mitted as wall insulation in all types of construction. In 
fire walls and fire barriers, unless treated to comply 
with Section 803.1 for Class A materials, the boards 
shall be cemented directly to the concrete, masonry or 
other noncombustible base and shall be protected with 
an approved noncombustible veneer anchored to the 
base without intervening airspaces. 

2303.1.6.3.l Protection. Fiberboard wall insulation 
applied on the exterior of foundation walls shall be 
protected below ground level with a bituminous 
coating. 

2303.1.7 Hardboard. Hardboard siding used structurally 
shall be identified by an approved agency conforming to 
CPA/ANSI A135.6. Hardboard underlayment shall meet 
the strength requirements of 7/ 32-inch (5.6 mm) or 1

/ 4-inch 
(6.4 mm) service class hardboard planed or sanded on one 
side to a uniform thickness of not less than 0 .200 inch ( 5 .1 
mm). Prefinished hardboard paneling shall meet the 
requirements of CPA/ANSI A135.5. Other basic hard
board products shall meet the requirements of CPA/ANSI 
A135.4. Hardboard products shall be installed in accor
dance with manufacturer's recommendations. 

2303.1.8 Particleboard. Particleboard shall conform to 
ANSI A208.l. Particleboard shall be identified by the 
grade mark or certificate of inspection issued by an 
approved agency. Particleboard shall not be utilized for 
applications other than indicated in this section unless the 
particleboard complies with the provisions of Section 
2306.3. 

2303.1.8.1 Floor underlayment. Particleboard floor 
underlayment shall conform to Type PBU of ANSI 
A208.l. Type PBU underlayment shall not be less than 
1
/ 4-inch (6.4 mm) thick and shall be installed in accor

dance with the instructions of the Composite Panel 
Association. 

2303.1.9 Preservative-treated wood. Lumber, timber, 
plywood, piles and poles supporting permanent structures 
required by Section 2304.12 to be preservative treated 
shall conform to the requirements of the applicable A WP A 
Standard Ul and M4 for the species, product, preservative 
and end use. Preservatives shall be listed in Section 4 of 
A WP A Ul. Lumber and plywood used in wood founda
tion systems shall conform to Chapter 18. 

2303.1.9.1 Identification. Wood required by Section 
2304.12 to be preservative treated shall bear the quality 
mark of an inspection agency that maintains continuing 
supervision, testing and inspection over the quality of 
the preservative-treated wood. Inspection agencies for 
preservative-treated wood shall be listed by an accredi-
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tation body that complies with the requirements of the 
American Lumber Standards Treated Wood Program, 
or equivalent. The quality mark shall be on a stamp or 
label affixed to the preservative-treated wood, and 
shall include the following information: 

1. Identification of treating manufacturer. 

2. Type of preservative used. 

3. Minimum preservative retention (pcf). 

4. End use for which the product is treated. 

5. A WP A standard to which the product was 
treated. 

6. Identity of the accredited inspection agency. 

2303.1.9.2 Moisture content. Where preservative
treated wood is used in enclosed locations where dry
ing in service cannot readily occur, such wood shall be 
at a moisture content of 19 percent or less before being 
covered with insulation, interior wall finish, floor cov
ering or other materials. 

2303.1.10 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab
lished and monitored in accordance with ASTM D 5456. 

2303.1.11 Structural log members. Stress grading of 
structural log members of nonrectangular shape, as typi
cally used in log buildings, shall be in accordance with 
ASTM D 3957. Such structural log members shall be iden
tified by the grade mark of an approved lumber grading or 
inspection agency. In lieu of a grade mark on the material, 
a certificate of inspection as to species and grade issued by 
a lumber grading or inspection agency meeting the 
requirements of this section shall be permitted. 

2303.1.12 Round timber poles and piles. Round timber 
poles and piles shall comply with ASTM D 3200 and 
ASTM D 25, respectively. 

2303.1.13 Engineered wood rim board. Engineered 
wood rim boards shall conform to ANSI/ AP A PRR 410 or 
shall be evaluated in accordance with ASTM D 7672. 
Structural capacities shall be in accordance with ANSI/ 
AP A PRR 410 or established in accordance with ASTM D 
7672. Rim boards conforming to ANSI/APA PRR 410 
shall be marked in accordance with that standard. 

2303.2 Fire-retardant-treated wood. Fire-retardant-treated 
wood is any wood product which, when impregnated with 
chemicals by a pressure process or other means during manu
facture, shall have, when tested in accordance with ASTM E 
84 or UL 723, a listed flame spread index of 25 or less and 
show no evidence of significant progressive combustion 
when the test is continued for an additional 20-minute period. 
Additionally, the flame front shall not progress more than 
101

/ 2 feet (3200 mm) beyond the centerline of the burners at 
any time during the test. 

2303.2.1 Pressure process. For wood products impreg
nated with chemicals by a pressure process, the process 
shall be performed in closed vessels under pressures not 
less than 50 pounds per square inch gauge (psig) (345 
kPa). 
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2303.2.2 Other means during manufacture. For wood 
products produced by other means during manufacture, 
the treatment shall be an integral part of the manufacturing 
process of the wood product. The treatment shall provide 
permanent protection to all surfaces of the wood product. 

2303.2.3 Testing. For wood products produced by other 
means during manufacture, other than a pressure process, 
all sides of the wood product shall be tested in accordance 
with and produce the results required in Section 2303.2. 
Wood structural panels shall be permitted to test only the 
front and back faces. 

2303.2.4 Labeling. Fire-retardant-treated lumber and 
wood structural panels shall be labeled. The label shall 
contain the following items: 

1. The identification mark of an approved agency in 
accordance with Section 1703.5. 

2. Identification of the treating manufacturer. 

3. The name of the fire-retardant treatment. 

4. The species of wood treated. 

5. Flame spread and smoke-developed index. 

6. Method of drying after treatment. 

7. Conformance with appropriate standards in accor
dance with Sections 2303.2.5 through 2303.2.8. 

8. For fire-retardant-treated wood exposed to weather, 
damp or wet locations, include the words "No 
increase in the listed classification when subjected 
to the Standard Rain Test" (ASTM D 2898). 

2303.2.5 Strength adjustments. Design values for 
untreated lumber and wood structural panels, as specified 
in Section 2303.1, shall be adjusted for fire-retardant
treated wood. Adjustments to design values shall be based 
on an approved method of investigation that takes into 
consideration the effects of the anticipated temperature 
and humidity to which the fire-retardant-treated wood 
will be subjected, the type of treatment and redrying pro-
cedures. · 

2303.2.5.1 Wood structural panels. The effect of 
treatment and the method of redrying after treatment, 
and exposure to high temperatures and high humidities 
on the flexure properties of fire-retardant-treated soft
wood plywood shall be determined in accordance with 
ASTM D 5516. The test data developed by ASTM D 
5516 shall be used to develop adjustment factors, maxi
mum loads and spans, or both, for untreated plywood 
design values in accordance with ASTM D 6305. Each 
manufacturer shall publish the allowable maximum 
loads and spans for service as floor and roof sheathing 
for its treatment. 

2303.2.5.2 Lumber. For each species of wood that is 
treated, the effects of the treatment, the method of 
redrying after treatment and exposure to high tempera
tures and high humidities on the allowable design prop
erties of fire-retardant-treated lumber shall be 
determined in accordance with ASTM D 5664. The test 
data developed by ASTM D 5664 shall be used to 
develop modification factors for use at or near room 
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temperature and at elevated temperatures and humidity 
in accordance with ASTM D 6841. Each manufacturer 
shall publish the modification factors for service at 
temperatures of not less than 80°F (27°C) and for roof 
framing. The roof framing modification factors shall 
talce into consideration the climatological location. 

2303.2.6 Exposure to weather, damp or wet locations. 
Where fire-retardant-treated wood is exposed to weather, 
or damp or wet locations, it shall be identified as "Exte
rior" to indicate there is no increase in the listed flame 
spread index as defined in Section 2303.2 when subjected 
to ASTM D 2898. 

2303.2.7 Interior applications. Interior fire-retardant
treated wood shall have moisture content of not over 28 
percent when tested in accordance with ASTM D 3201 
procedures at 92-percent relative humidity. Interior fire
retardant-treated wood shall be tested in accordance with 
Section 2303.2.5.1 or 2303.2.5.2. Interior fire-retardant
treated wood designated as Type A shall be tested in 
accordance with the provisions of this section. 

2303.2.8 Moisture content. Fire-retardant-treated wood 
shall be dried to a moisture content of 19 percent or less 
for lumber and 15 percent or less for wood structural pan
els before use. For wood kiln-dried after treatment 
(KDAT), the kiln temperatures shall not exceed those used 
in kiln drying the lumber and plywood submitted for the 
tests described in Section 2303.2.5.1 for plywood and 
2303.2.5.2 for lumber. 

2303.2.9 Type I and II construction applications. See 
Section 603.1 for limitations on the use offire-retardant
treated wood in buildings of Type I or II construction. 

2303.3 Hardwood and plywood. Hardwood and decorative 
plywood shall be manufactured and identified as required in 
HPVAHP-1. 

2303.4 Trusses. Wood trusses shall comply with Sections 
2303.4.l through 2303.4.7. 

2303.4.1 Design. Wood trusses shall be designed in accor
dance with the provisions of this code and accepted engi
neering practice. Members are permitted to be joined by 
nails, glue, bolts, timber connectors, metal connector 
plates or other approved framing devices. 
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2303.4.1.1 Truss design drawings. The written, 
graphic and pictorial depiction of each individual truss 
shall be provided to the building official for approval 
prior to installation. Truss design drawings shall also be 
provided with the shipment of trusses delivered to the 
job site. Truss design drawings shall include, at a mini
mum, the information specified below: 

1. Slope or depth, span and spacing; 

2. Location of all joints and support locations; 

3. Number of plies if greater than one; 

4. Required bearing widths; 

5. Design loads as applicable, including; 

5.1. Top chord live load; 

5.2. Top chord dead load; 

5.3. Bottom chord live load; 

5.4. Bottom chord dead load; 

5.5. Additional loads and locations; and 

5.6. Environmental design criteria and loads 
(wind, rain, snow, seismic, etc.). 

6. Other lateral loads, including drag strut loads; 

7. Adjustments to wood member and metal con
nector plate design value for conditions of use; 

8. Maximum reaction force and direction, includ
ing maximum uplift reaction forces where 
applicable; 

9. Metal-connector-plate type,· size and thickness 
or gage, and the dimensioned location of each 
metal connector plate except where symmetri
cally .located relative to the joint interface; 

10. Size, species and grade for each wood member; 

11. Truss-to-truss connections and truss field 
assembly requirements; 

12. Calculated span-to-deflection ratio and maxi
mum vertical and horizontal deflection for live 
and total load as applicable; 

13. Maximum axial tension and compression forces 
in the truss members; 

14. Required permanent individual truss member 
restraint location and the method and details of 
restraint/bracing to be used in accordance with 
Section 2303.4.1.2. 

2303.4.1.2 Permanent individual truss member 
restraint. Where permanent restraint of truss members 
is required on the truss design drawings, it shall be 
accomplished by one of the following methods: 

1. Permanent individual truss member restraint/ 
bracing shall be installed using standard industry 
lateral restraint/bracing details in accordance 
with generally accepted engineering practice. 
Locations for lateral restraint shall be identified 
on the truss design drawing. 

2. The trusses shall be designed so that the buckling 
of any individual truss member is resisted inter
nally by the individual truss through suitable 
means (i.e., buckling reinforcement by T-rein
forcement or L-reinforcement, proprietary rein
forcement, etc.). The buckling reinforcement of 
individual members of the trusses shall be 
installed as shown on the truss design drawing or 
on supplemental truss member buckling rein
forcement details provided by the truss designer. 

3. A project-specific permanent individual truss 
member restraint/bracing design shall be permit
ted to be specified by any registered design pro
fessional. 

2303.4.1.3 Trusses spanning 60 feet or greater. The I 
owner or the owner's authorized agent shall contract 
with any qualified registered design professional for 
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the design of the temporary installation restraint/brac
ing and the permanent individual truss member 
restraint/bracing for all trusses with clear spans 60 feet 
(18 288 mm) or greater. 

2303.4.1.4 Truss designer. The individual or organiza
tion responsible for the design of trusses. 

2303.4.1.4.1 Truss design drawings. Where 
required by the registered design professional, the 
building official or the statutes of the jurisdiction in 
which the project is to be constructed, each individ
ual truss design drawing shall bear the seal and sig
nature of the truss designer. 

Exceptions: 

1. Where a cover sheet and truss index sheet 
are combined into a single sheet and 
attached to the set of truss design drawings, 
the single cover/truss index sheet is the 
only document required to be signed and 
sealed by the truss designer. 

2. When a cover sheet and a truss index sheet 
are separately provided and attached to the 
set of truss design drawings, the cover 
sheet and the truss index sheet are the only 
documents required to be signed and sealed 
by the truss designer. 

2303.4.2 Truss placement diagram. The truss manufac
turer shall provide a truss placement diagram that identi
fies the proposed location for each individually designated 
truss and references the corresponding truss design draw
ing. The truss placement diagram shall be provided as part 
of the truss submittal package, and with the shipment of 
trusses delivered to the job site. Truss placement diagrams 
that serve only as a guide for installation and do not devi
ate from the permit submittal drawings shall not be 
required to bear the seal or signature of the truss designer. 

2303.4.3 Truss submittal package. The truss submittal 
package provided by the truss manufacturer shall consist 
of each individual truss design drawing, the truss place
ment diagram, the permanent individual truss member 
restraint/bracing method and details and any other struc
tural details germane to the trusses; and, as applicable, the 
cover/truss index sheet. 

2303.4.4 Anchorage. The design for the transfer of loads 
and anchorage of each truss to the supporting structure is 
the responsibility of the registered design professional. 

2303.4.5 Alterations to trusses. Truss members and com
ponents shall not be cut, notched, drilled, spliced or other
wise altered in any way without written concurrence and 
approval of a registered design professional. Alterations 
resulting in the addition of loads to any member (e.g., 
HV AC equipment, piping, additional roofing or insula
tion, etc.) shall not be permitted without verification that 
the truss is capable of supporting such additional loading. 

2303.4.6 TPI 1 specifications. In addition to Sections 
2303.4.1 through 2303.4.5, the design, manufacture and 
quality assurance of metal-plate-connected wood trusses 
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shall be in accordance with TPI 1. Job-site inspections 
shall be in compliance with Section 110.4, as applicable. 

2303.4. 7 Truss quality assurance. Trusses not part of a 
manufacturing process in accordance with either Section 
2303.4.6 or a referenced standard, which provides require
ments for quality control done under the supervision of a 
third-party quality control agency, shall be manufactured 
in compliance with Sections 1704.2.5 and 1705.5, as 
applicable. 

2303.5 Test standard for joist hangers. Joist hangers shall I 
be in accordance with ASTM D 7147. 

2303.6 Nails and staples. Nails and staples shall conform to 
·requirements of ASTM F 1667. Nails used for framing and 

sheathing connections shall have minimum average bending 
yield strengths as follows: 80 kips per square inch (ksi) (551 
MPa) for shank diameters larger than 0.177 inch (4.50 mm) 
but not larger than 0.254 inch (6.45 mm), 90 ksi (620 MPa) 
for shank diameters larger than 0.142 inch (3.61 mm) but not 
larger than 0.177 inch (4.50 mm) and 100 ksi (689 MPa) for 
shank diameters of at least 0.099 inch (2.51 mm) but not 
larger than 0.142 inch (3.61 mm). 

2303.7 Shrinkage. Consideration shall be given in design to 
the possible effect of cross-grain dimensional changes con
sidered vertically which may occur in lumber fabricated in a 
green condition. 

SECTION 2304 
GENERAL CONSTRUCTION REQUIREMENTS 

2304.1 General. The provisions of this section apply to 
design methods specified in Section 2301.2. 

2304.2 Size of structural members. Computations to deter
mine the required sizes of members shall be based on the net 
dimensions (actual sizes) and not nominal sizes. 

2304.3 Wall framing. The framing of exterior and interior 
walls shall be in accordance with the provisions specified in 
Section 2308 .unless a specific design is furnished. 

2304.3.1 Bottom plates. Studs shall have full bearing on a 
2-inch-thick (actual 11

/ 2-inch, 38 mm) or larger plate or sill 
having a width at least equal to the width of the studs. 

2304.3.2 Framing over openings. Headers, double joists, 
trusses or other approved assemblies that are of adequate 
size to transfer loads to the vertical members shall be pro
vided over window and door openings in load-bearing 
walls and partitions. 

2304.3.3 Shrinkage. Wood walls and bearing partitions 
shall not support more than two floors and a roof unless an 
analysis satisfactory to the building official shows that 
shrinkage of the wood framing will not have adverse 
effects on the structure or any plumbing, electrical or 
mechanical systems or other equipment installed therein 
due to excessive shrinkage or differential movements 
caused by shrinkage. The analysis shall also show that the 
roof drainage system and the foregoing systems or equip
ment will not be adversely affected or, as an alternate, 
such systems shall be designed to accommodate the differ
ential shrinkage or movements. 
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2304.4 Floor and roof framing. The framing of wood
joisted floors and wood-framed roofs shall be in accordance 
with the provisions specified in Section 2308 unless a spe
cific design is furnished. 

2304.5 Framing around flues and chimneys. Combustible 
framing shall be a minimum of 2 inches (51 mm), but shall 
not be less than the distance specified in Sections 2111 and 
2113 and the International Mechanical Code, from flues, 
chimneys and fireplaces, and 6 inches (152 mm) away from 
flue openings. 

2304.6 Exterior wall sheathing. Wall sheathing on the out
side of exterior walls, including gables, and the connection of 
the sheathing to framing shall be designed in accordance with 
the general provisions of this code and shall be capable of 
resisting wind pressures in accordance with Section 1609. 

* 2304.6.1 Wood structural panel sheathing. Where wood 
structural panel sheathing is used as the exposed finish on 
the outside of exterior walls, it shall have an exterior expo
sure durability classification. Where wood structural panel 
sheathing is used elsewhere, but not as the exposed finish, 
it shall be of a type manufactured with exterior glue (Expo
sure 1 or Exterior). Wood structural panel sheathing, con
nections and framing spacing shall be in accordance with 
Table 2304.6.1 for the applicable wind speed and exposure 
category where used in enclosed buildings with a mean 
roof height not greater than 30 feet (9144 mm) and a topo
graphic factor (Kzt) of 1.0. 

2304. 7 Interior paneling. Softwood wood structural panels 
used for interior paneling .shall conform to the provisions of 
Chapter 8 and shall be installed in accordance with Table 
2304.10.1. Panels shall comply with DOC PS 1, DOC PS 2 or 
ANSI/APA PRP 210. Prefinished hardboard paneling shall 
meet the requirements of CPA/ANSI A135.5. Hardwood ply
wood shall conform to HPV A HP-1. 

2304.8 Floor and roof sheathing. Structural floor sheathing 
and structural roof sheathing shall comply with Sections 
2304.8.1and2304.8.2, respectively. 

2304.8.l Structural floor sheathing. Structural floor 
sheathing shall be designed in accordance with the general 
provisions of this code and the special provisions in this 
section. 

Floor sheathing conforming to the provisions of Table 
2304.8(1), 2304.8(2), 2304.8(3) or 2304.8(4) shall be 
dee.med to meetthe requirements of this section. 

2304.8.2 Structural roof sheathing. Structural roof 
sheathing shall be designed in accordance with the general 
provisions of this code and the special provisions in this 
section. 

Roof sheathing conforming to the provisions of Table 
2304.8(1), 2304.8(2), 2304.8(3) or 2304.8(5) shall be 
deemed to meet the requirements of this section. Wood 
structural panel roof sheathing shall be bonded by exterior 
glue. 

2304.9 Lumber decking. Lumber decking shall be designed 
and installed in accordance with the general provisions of this 
code and Sections 2304.9.1through2304.9.5.3. 

2304.9.1 General. Each piece of lumber decking shall be 
square-end trimmed. When random lengths are furnished, 
each piece shall be square end trimmed across the face so 
that at least 90 percent of the pieces are within 0.5 degrees 
(0.00873 rad) of square. The ends of the pieces shall be 
permitted to be beveled up to 2 degrees (0.0349 rad) from 
the vertical with the exposed face of the piece slightly lon
ger than the opposite face of the piece. Tongue-and
groove decking shall be installed with the tongues up on 
sloped or pitched roofs with pattern faces down. 

TABLE 2304.6.1 
MAXIMUM NOMINAL DESIGN WIND SPEED, Vasd PERMITTED FOR 

WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES•,b,c 

MINIMUM NAIL 
MINIMUM MINIMUM 

MAXIMUM 
PANEL NAIL MAXIMUM NOMINAL 

WOOD NOMINAL 
WALL STUD SPACING DESIGN WIND SPEED, v •• ! (MPH} 

STRUCTURAL PANEL 
SPACING Wind exposure category 

Size Penetration PANEL SPAN THICKNESS Edges Field 
(inches} RATING (inches} (inches} (inches o.c.) (inches o.c.) B c D 

24/0 3/8 16 6 12 110 90 85 
6dcornmon 

1.5 (2.0" x 0.113") 12 110 100 90 
24/16 7

/16 16 6 
6 150 125 110 

16 6 
12 130 110 105 

8dcornmon 7
/16 

6 150 125 110 
1.75 24/16 (2.5" x 0.131 ") 12 110 90 85 

24 6 
6 110 90 85 

For SI: 1inch=25.4 mm, 1 mile per hour= 0.447 mis. 
a. Panel strength axis shall be parallel or perpendicular to supports. Three-ply plywood sheathing with studs spaced more than 16 inches on center shall be 

applied with panel strength axis perpendicular to supports. 
b. The table is based on wind pressures acting toward and away from building surfaces in accordance with Section 30. 7 of ASCE 7. Lateral requirements shall 

be in accordance with Section 2305 or 2308. 
c. Wood structural panels with span ratings of wall-16 or wall-24 shall be permitted as an alternative to panels with a 24/0 span rating. Plywood siding rated 16 

on center or 24 on center shall be permitted as an alternative to panels with a 24/16 span rating. W all-16 and plywood siding 16 on center shall be used with 
stUds spaced a maximum of 16 inches on center. 

d. v.,a shall be determined in accordance with Section 1609.3.1. 
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TABLE 2304.8(1) 
ALLOWABLE SPANS FOR LUMBER FLOOR AND ROOF SHEATHING•·b 

MINIMUM NET THICKNESS (inches) OF LUMBER PLACED 

SPAN (inches) Perpendicular to supports I Diagonally to supports 

Surfaced dry0 I Surfaced unseasoned I Surfaced dry° I Surfaced unseasoned 

Floors 

24 3/4 

I 
25

/32 

I 
3/4 

I 
25

/32 
16 5/8 11/16 5/8 11/16 

Roofs 

24 5/8 I 11
/16 I 3/4 I 25/32 

For SI: 1 inch= 25.4 mm. 
a. Installation details shall conform to Sections 2304.8.l and 2304.8.2 for floor and roof sheathing, respectively. 
b. Floor or roof sheathing complying with this table shall be deemed to meet the design criteria of Section 2304.7. 
c. Maximum 19-percent moisture content. 

TABLE 2304.8(2) 
SHEATHING LUMBER, MINIMUM GRADE REQUIREMENTS: BOARD GRADE 

SOLID FLOOR OR ROOF SHEATHING SPACED ROOF SHEATHING GRADING RULES 

Utility Standard NLGA, WCLIB, WWPA 

4 common or utility 3 common or standard NLGA, WCLIB, WWPA, NSLB or NELMA 

No.3 No.2 SPIB 

Merchantable Construction common RIS 

TABLE 2304.8(3) 
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANEL SHEATHING AND 

SINGLE-FLOOR GRADES CONTINUOUS OVER TWO OR MORE SPANS WITH STRENGTH AXIS PERPENDICULAR TO SUPPORTS•·b 

SHEATHING GRADES ROOF0 FLOOR• 

Panel span rating roof/ Panel thickness Maximum span (inches) Load•(psf) Maximum span 
floor span (inches) With edge support' Without edge support Total load Live load (inches) 

16/0 3/8 16 16 40 30 0 
20/0 3/8 20 20 40 30 0 
24/0 3/8,7/16,1/2 24 20g 40 30 0 
24/16 7/16• 112 24 24 50 40 16 

32/16 15/32• 1'2·5'8 32 28 40 30 16h 

40120 19/ 32•5'8·3'4·7'8 40 32 40 30 20h,i 

48/24 23,32'3/4,7/8 48 36 45 35 24 

54/32 7'8• 1 54 40 45 35 32 
60/32 7/g, 1118 60 48 45 35 32 

SINGLE FLOOR GRADES ROOF0 FLOOR• 

Panel span rating Panel thickness Maximum span (inches) Load'(psf) Maximum span 
(inches) With edge support' Without edge support Total load Live load (inches) 

16 o.c. 1/2,19/32•5'8 24 24 50 40 16h 

20 o.c. 1913//g,3/4 32 32 40 30 20h.i 

24 o.c. 23,32'3/4 48 36 35 25 24 

32 o.c. 7'8• 1 48 40 50 40 32 
48 o.c. 1%2. 1118 60 48 50 40 48 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 kN/m2
• 

a. Applies to panels 24 inches or wider. 
b. Floor and roof sheathing complying with this table shall be deemed to meet the design criteria of Section 2304.8. 
c. Uniform load deflection limitations 1

/ 180 of span under live load plus dead load, 1
/ 240 under live load only. 

d. Panel edges shall have approved tongue-and-groove joints or shall be supported with blocking unless 1/ 4-inch minimum thickness underlayment or 11/, inches of 
approved cellular or lightweight concrete is placed over the subfloor, or finish floor is 3/ 4-inch wood strip. Allowable uniform load based on deflection of 1/ 360 of 
span is 100 pounds per square foot except the span rating of 48 inches on center is based on a total load of 65 pounds per square foot. 

e. Allowable load at maximum span. 
f. Tongue-and-groove edges, panel edge clips (one midway between each support, except two equally spaced between supports 48 inches on center), lumber 

blocking or other. Only lumber blocking shall satisfy blocked diaphragm requirements. 
g. For 1/ 2-inch panel, maximum span shall be 24 inches. 
h. Span is permitted to be 24 inches on center where 3/ 4-inch wood strip flooring is installed at right angles to joist. 
i. Span is permitted to be 24 inches on center for floors where 11

/2 inches of cellular or lightweight concrete is applied over the panels. 
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TABLE 2304.8(4) 
ALLOWABLE SPAN FOR WOOD STRUCTURAL PANEL COMBINATION SUBFLOOR·UNDERLAYMENT (SINGLE FLOOR)"·b 

(Panels Continuous Over Two or More Spans and Strength Axis Perpendicular to Supports) 

IDENTIFICATION 
MAXIMUM SPACING OF JOISTS (inches} 

16 20 24 32 48 

Species group• Thickness (inches} 

1 112 5/8 3/4 - -

2,3 5/8 3/4 7/8 - -

4 \ 7/8 1 - -

Single floor span ratingd 160.c. 200.c. 240.c. 32 o.c. 480.c. 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:N/m2
• 

a. Spans limited to value shown because of possible effects of concentrated loads. Allowable uniform loads based on deflection of 1/ 360 of span is 100 pounds per 
square foot except allowable total uniform load for 11

/ 8-inch wood structural panels over joists spaced 48 inches on center is 65 pounds per square foot. Panel 
edges shall have approved tongue-and-groove joints or shall be supported with blocking, unless 1

/ 4-inch minimum thickness underlayment or 11
/ 2 inches of 

approved cellular or lightweight concrete is placed over the subfloor, or finish floor is 3
/ 4-inch wood strip. 

b. Floor panels complying with this table shall be deemed to meet the design criteria of Section 2304.8. 
c. Applicable to all grades of sanded exterior-type plywood. See DOC PS 1 for plywood species groups. 
d. Applicable to Underlayment grade, C-C (Plugged) plywood, and Single Floor grade wood structural panels. 

TABLE 2304.8(5) 
ALLOWABLE LOAD (PSF) FOR WOOD STRUCTURAL PANEL ROOF SHEATHING CONTINUOUS 

OVER TWO OR MORE SPANS AND STRENGTH AXIS PARALLEL TO SUPPORTS 
(Plywood Structural Panels Are Five-Ply, Five-Layer Unless Otherwise Noted)"·b 

PANEL GRADE THICKNESS (inch) MAXIMUM SPAN (inches} 
LOAD AT MAXIMUM SPAN (psf} 

Live Total 

7
/16 24 20 30 

15/32 24 3sc 45° 

Structural I sheathing 1/2 24 4oc soc 

19/32' 5/8 24 70 80 

23/32' 3/4 24 90 100 
7
/16 16 40 so 

15/32 24 20 2S 

Sheathing, other grades covered 112 24 2S 30 

in DOC PS 1 or DOC PS 2 19/32 24 40° soc 

5/8 24 4sc ssc 

23/32' \ 24 60c 6Sc 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:N/m2
• 

a. Roof sheathing complying with this table shall be deemed to meet the design criteria of Section 2304.8. 
b. Uniform load deflection limitations 1

/ 180 of span under live load plus dead load, 1
/ 240 under live load only. Edges shall be blocked with lumber or other 

approved type of edge supports. 
c. For composite and four-ply plywood structural panel, load shall be reduced by 15 pounds per square foot. 

2304.9.2 Layup patterns. Lumber decking is permitted to 
be laid up following one of five standard patterns as 
defined in Sections 2304.9.2.1 through 2304.9.2.5. Other 
patterns are permitted to be used provided they are sub
stantiated through engineering analysis. 
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2304.9.2.1 Simple span pattern. All pieces shall be 
supported on their ends (i.e., by two supports). 

2304.9.2.2 Two-span continuous pattern. All pieces 
shall be supported by three supports, and all end joints 
shall occur in line on alternating supports. Supporting 
members shall be designed to accommodate the load 
redistribution caused by this pattern. 

2304.9.2.3 Combination simple and two-span con
tinuous pattern. Courses in end spans shall be alter-

nating simple-span pattern and two-span continuous 
pattern. End joints shall be staggered in adjacent 
courses and shall bear on supports. 

2304.9.2.4 Cantilevered pieces intermixed pattern. 
The decking shall extend across a minimum of three 
spans. Pieces in each starter course and every third 
course shall be simple span pattern. Pieces in other 
courses shall be cantilevered over the supports with end 
joints at alternating quarter or third points of the spans. 
Each piece shall bear on at least one support. 

2304.9.2.5 Controlled random pattern. The decking 
shall extend across a minimum of three spans. End 
joints of pieces within 6 inches (152 mm) of the end 
joints of the adjacent pieces in either direction shall be 
separated by at least two intervening courses. In the end 
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bays, each piece shall bear on at least one support. 
Where an end joint occurs in an end bay, the next piece 
in the same course shall continue over the first inner 
support for at least 24 inches (610 mm). The details of 
the controlled random pattern shall be as specified for 
each decking material in Section 2304.9.3.3, 2304.9.4.3 
or 2304.9.5.3. 

Decking that cantilevers beyond a support for a hor
izontal distance greater than 18 inches (457 mm), 24 
inches (610 mm) or 36 inches (914 mm) for 2-inch (51 
mm), 3-inch (76 Illill) and 4-inch (102 Illill) nominal 
thickness decking, respectively, shall comply with the 
following: · 

1. The maximum cantilevered length shall be 30 
percent of the length of the first adjacent interior 
span. 

2. A structural fascia shall be fastened to each deck
ing piece to maintain a continuous, straight line. 

3. There shall be no end joints in the decking 
between the cantilevered end of the decking and 
the centerline of the first adjacent interior span. 

2304.9.3 Mechanically laminated decking. Mechani
cally laminated decking shall comply with Sections 
2304.9.3.1through2304.9.3.3. 

2304.9.3.1 General. Mechanically laminated decking 
consists of square-edged dimension lumber laminations 
set on edge and nailed to the adjacent pieces and to the 
supports. 

2304.9.3.2 Nailing. The length of nails connecting lam
inations shall be not less than two and one-half times 
the net thickness of each lamination. Where decking 
supports are 48 inches (1219 mm) on center or less, 
side nails shall be installed not more than 30 inches 
(762 mm) on center alternating between top and bottom 
edges, and staggered one-third of the spacing in adja
cent laminations. Where supports are spaced more than 
48 inches (1219 Illill) on center, side nails shall be 
installed not more than 18 inches (457 mm) on center 
alternating between top and bottom edges and stag
gered one-third of the spacing in adjacent laminations. 
Two side nails shall be installed at each end of butt
jointed pieces. 

Laminations shall be toenailed to supports with 20d 
or larger common nails. Where the supports are 48 
inches (1219 mm) on center or less, alternate lamina
tions shall be toenailed to alternate supports; where 
supports are spaced more than 48 inches (1219 mm) on 
center, alternate laminations shall be toenailed to every 
support. 

2304.9.3.3 Controlled random pattern. There shall be 
a minimum distance of 24 inches (610 mm) between 
end joints in adjacent courses. The pieces in the first 
and second courses shall bear on at least two supports 
with end joints in these two courses occurring on alter
nate supports. A maximum of seven intervening 
courses shall be permitted before this pattern is 
repeated. 
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2304.9.4 Two-inch sawn tongue-and-groove decking. 
Two-inch (51 mm) sawn tongue-and-groove decking shall 
comply with Sections 2304.9.4.1through2304.9.4.3. 

2304.9.4.1 General. Two-inch (51 mm) decking shall 
have a maximum moisture content of 15 percent. Deck
ing shall be machined with a single tongue-and-groove 
pattern. Each decking piece shall be nailed to each sup
port. 

2304.9.4.2 Nailing. Each piece of decking shall be toe
nailed at each support with one 16d common nail 
through the tongue and face-nailed with one 16d com
mon nail. 

2304.9.4.3 Controlled random pattern. There shall be 
a minimum distance of 24 inches (610 mm) between 
end joints in adjacent courses. The pieces in the first 
and second courses shall bear on at least two supports 
with end joints in these two courses occurring on alter
nate supports. A maximum of seven intervening 
courses shall be permitted before this pattern is 
repeated. 

2304.9.5 Three- and four-inch sawn tongue-and-groove 
decking. Three- and four-inch (76 mm and 102 mm) sawn 
tongue-and-groove decking shall comply with Sections 
2304.9.5.1through2304.9.5.3. 

2304.9.5.1 General. Three-inch (76 mm) and four-inch 
(102 mm) decking shall have a maximum moisture 
content of 19 percent. Decking shall be machined with 
a double tongue-and-groove pattern. Decking pieces 
shall be interconnected and nailed to the supports. 

2304.9.5.2 Nailing. Each piece shall be toenailed at 
each support with one 40d common nail and face
nailed with one 60d common nail. Courses shall be 
spiked to each other with 8-inch (203 mm) spikes at 
maximum intervals of 30 inches (762 mm) through pre
drilled edge holes penetrating to a depth of approxi
mately 4 inches (102 mm). One spike shall be installed 
at a distance not exceeding 10 inches (254 mm) from 
the end of each piece. 

2304.9.5.3 Controlled random pattern. There shall be 
a minimum distance of 48 inches (1219 mm) between 
end joints in adjacent courses. Pieces not bearing on a 
support are permitted to be located in interior bays pro
vided the adjacent pieces in the same course continue 
over the support for at least 24 inches (610 mm). This 
condition shall not occur more than once in every six 
courses in each interior bay. 

2304.10 Connectors and fasteners. Connectors and fasten
ers shall comply with the applicable provisions of Sections 
2304.10.1through2304.10.7. 

2304.10.1 Fastener requirements. Connections for wood 
members shall be designed in accordance with the appro
priate methodology in Section 2301.2. The number and 
size of fasteners connecting wood members shall not be 
less than that set forth in Table 2304.10.1. 

2304.10.2 Sheathing fasteners. Sheathing nails or other 
approved sheathing connectors shall be driven so that their 
head or crown is flush with the surface of the sheathing. 
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2304.10.3 Joist hangers and framing anchors. Connec
tions depending on joist hangers or framing anchors, ties 
and other mechanical fastenings not otherwise covered are 
permitted where approved. The vertical load-bearing 
capacity, torsional moment capacity and deflection char
acteristics of joist hangers shall be determined in accor
dance with ASTM D 7147. 

2304.10.4 Other fasteners. Clips, staples, glues and other 
approved methods of fastening are permitted where 
approved. 

2304.10.5 Fasteners and connectors in contact with pre
servative-treated and fire-retardant-treated wood. Fas
teners, including nuts and washers, and connectors in 
contact with preservative-treated and fire-retardant-treated 
wood shall be in accordance with Sections 2304.10.5.1 
through 2304.10.5.4. The coating weights for zinc-coated 
fasteners shall be in accordance with ASTM A 153. 
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2304.10.5.1 Fasteners and connectors for preserva
tive-treated wood. Fasteners, including nuts and wash
ers, in contact with preservative-treated wood shall be 
of hot-dipped zinc-coated galvanized steel, stainless 
steel, silicon bronze or copper. Fasteners other than 
nails, timber rivets, wood screws and lag screws shall 
be permitted to be of mechanically deposited zinc
coated steel with coating weights in accordance with 
ASTM B 695, Class 55 minimum. Connectors that are 
used in exterior applications and in contact with preser
vative-treated wood shall have coating types and 
weights in accordance with the treated wood or connec
tor manufacturer's recommendations. In the absence of 
manufacturer's recommendations, a minimum of 
ASTM A 653, Type G185 zinc-coated galvanized steel, 
or equivalent, shall be used. 

Exception: Plain carbon steel fasteners, including 
nuts and washers, in SBX/DOT and zinc borate pre
servative-treated wood in an interior, dry environ
ment shall be permitted. 

2304.10.5.2 Fastenings for wood foundations. Fas
tenings, including nuts and washers, for wood founda
tions shall be as required in A WC PWF. 

2304.10.5.3 Fasteners for fire-retardant-treated 
wood used in exterior applications or wet or damp 
locations. Fasteners, including nuts and washers, for 
fire-retardant-treated wood used in exterior applica
tions or wet or damp locations shall be of hot-dipped 
zinc-coated galvanized steel, stainless steel, silicon 
bronze or copper. Fasteners other than nails, timber riv
ets, wood screws and lag screws shall be permitted to 
be of mechanically deposited zinc-coated steel with 
coating weights in accordance with ASTM B 695, 
Class 55 minimum. 

2304.10.5.4 Fasteners for fire-retardant-treated 
wood used in interior applications. Fasteners, includ
ing nuts and washers, for fire-retardant-treated wood 
used in interior locations shall be in accordance with 
the manufacturer's recommendations. In the absence of 

manufacturer's recommendations, Section 2304.10.5.3 
shall apply. 

2304.10.6 Load path. Where wall framing members are 
not continuous from the foundation sill to the roof, the 
members shall be secured to ensure a continuous load 
path. Where required, sheet metal clamps, ties or clips 
shall be formed of galvanized steel or other approved cor
rosion-resistant material not less than 0.0329-inch (0.836 
mm) base metal thickness. 

2304.10.7 Framing requirements. Wood columns and 
posts shall be framed to provide full end bearing. Alterna
tively, column-and-post end connections shall be designed 
to resist the full compressive loads, neglecting end-bearing 
capacity. Column-and-post end connections shall be fas
tened to resist lateral and net induced uplift forces. 

2304.11 Heavy timber construction. Where a structure or 
portion thereof is required to be of Type IV construction by 
other provisions of this code, the building elements therein 
shall comply with the applicable provisions of Sections 
2304.11.1through2304.11.5. 

2304.11.1 Columns. Columns shall be continuous or 
superimposed throughout all stories by means of rein
forced concrete or metal caps with brackets, or shall be 
connected by properly designed steel or iron caps, with 
pintles and base plates, or by timber splice plates affixed 
to the columns by metal connectors housed within the con
tact faces, or by other approved methods. 

/l 

2304.11.1.1 Column connections. Girders and beams 
shall be closely fitted around columns and adjoining 
ends shall be cross tied to each other, or intertied by 
caps or ties, to transfer horizontal loads across joints. 
Wood bolsters shall not be placed on tops of columns 
unless the columns support roof loads only. 

2304.11.2 Floor framing. Approved wall plate boxes or 
hangers shall be provided where wood beams, girders or 
trusses rest on masonry or concrete walls. Where interme
diate beams are used to support a floor, they shall rest on 
top of girders, or shall be supported by ledgers or blocks 
securely fastened to the sides of the girders, or they shall 
be supported by an approved metal hanger into which the 
ends of the beams shall be closely fitted. 

2304.11.3 Roof framing. Every roof girder and at least 
every alternate roof beam shall be anchored to its support
ing member; and every monitor and every sawtooth con
struction shall be anchored to the main roof construction. 
Such anchors shall consist of steel or iron bolts of suffi
cient strength to resist vertical uplift of the roof. 

2304.11.4 Floor decks. Floor decks and covering shall not 
extend closer than 1

/ 2 inch (12.7 mm) to walls. Such 1
/ 2-

inch (12.7 mm) spaces shall be covered by a molding fas
tened to the wall either above or below the floor and 
arranged such that the molding will not obstruct the expan
sion or contraction movements of the floor. Corbeling of 
masonry walls under floors is permitted in place of such 
molding. 
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DESCRIPTION OF BUILDING ELEMENTS 

1. Blocking between ceiling joists, rafters or trusses 
to top plate or other framing below 

Blocking between rafters or truss not at the wall 
top plate, to rafter or truss 

Flat blocking to truss and web filler 

2. Ceiling joists to top plate 

3. Ceiling joist not attached to parallel rafter, laps 
over partitions (no thrust) 
(see Section 2308.7.3.1, Table 2308.7.3.1) 

4. Ceiling joist attached to parallel rafter (heel joint) 
(see Section 2308.7.3.1, Table 2308.7.3.1) 

5. Collar tie to rafter 

6. Rafter or roof truss to top plate 
(See Section 2308.7.5, Table 2308.7.5) 

7. Roof rafters to ridge valley or hip rafters; or roof 
rafter to 2-inch ridge beam 
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TABLE 2304.10.1 
FASTENING SCHEDULE 

NUMBER AND TYPE OF FASTENER 

Roof 

3-8d common (21
/ 2" x 0.131"); or 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7/ 1/' crown 

2-8d common (21
/ 2" x 0.131") 

2-3" x 0.131" nails 

2-3" 14 gage staples 

2"16 d common (31
/ 2" x 0.162") 

3-3" x 0.131" nails 

3-3" 14 gage staples 

16d common (3 1
/ 2" x 0.162")@ 611 o.c. 

3" x 0.131" nails @ 6" o.c. 

3" x 14 gage staples @ 6" o.c 

3-8d common (21
/ 2" x 0.131"); or 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7/ 1/' crown 

3-16d common (31
/ 2" x 0.162"); or 

4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7/ 1/' crown 

Per Table 2308.7.3.1 

3-lOd common (3" x 0.148"); or 

4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7/ 16" crown 

3-10 common (3" x 0.148"); or 

3-16d box (31
/ 2" x 0.135"); or 

4-lOd box (3" x 0.128"); or 

4-3" x 0.131 nails; or 

4-3" 14 gage staples, 7/ 16" crown 

2-16d common (31
/ 2" x 0.162"); or 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7/ 1/' crown; or 

3-lOd common (31
/ 2" x 0.148"); or 

3-16d box (3112" x 0.135"); or 

4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7/ 16" crown 

(continued) 

WOOD 

SPACING AND LOCATION 

Each end, toenail 

Each end, toenail 

End nail 

Face nail 

Each joist, toenail 

Face nail 

Face nail 

Face nail 

Toenailc 

End nail 

Toenail 
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TABLE 2304.10.1-continued 
FASTENING SCHEDULE 

DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER 

Wall 

16d common (31
/ 2" x 0.162"); 

8. Stud to stud (not at braced wall panels) 
lOd box (3" x 0.128"); or 

3" x 0.131" nails; or 

3-3" 14 gage staples, 7
/ 16" crown 

16d common (3 1
/ 2" x 0.162"); or 

9. Stud to stud and abutting studs at intersecting wall 16d box (31
/ 2" x 0.135"); or 

comers (at braced wall panels) 3" x 0.131" nails; or 

3-3" 14 gage staples, 711/ crown 

10. Built-up header (2" to 2" header) 
16d common (31

/ 2" x 0.162"); or 

16d box (3 1
/ 2" x 0.135") 

11. Continuous header to stud 
4-8d common (21

/ 2" x 0.131"); or 
4-lOd box (3" x 0.128") 

16d common (31
/ 2" x 0.162"); or 

12. Top plate to top plate lOd box (3" x 0.128"); or 

3" x 0.131" nails; or 

3" 14 gage staples, 711/ crown 

8-16d common (31
/ 2" x 0.162"); or 

12-lOd box (3" x 0.128"); or 
13. Top plate to top plate, at end joints 

12-3" x 0.131" nails; or 

12-3" 14 gage staples, \t crown 

16d common (31
/ 2" x 0.162"); or 

14. Bottom plate to joist, rim joist, band joist or block- 16d box (31
/ 2" x 0.135"); or 

ing (not at braced wall panels) 3" x 0.131" nails; or 

3" 14 gage staples, 7/ 1/ crown 

2-16d common (31
/ 2" x 0.162"); or 

15. Bottom plate to joist, rim joist, band joist or block- 3-16d box (31
/ 2" x 0.135"); or 

ing at braced wall panels 4-3" x 0.131" nails; or 

4-3" 14 gage staples,\/ crown 

4-8d common (21
/ 2" x 0.131"); or 

4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

16. Stud to top or bottom plate 
4-3" 14 gage staples, 7

/ 16" crown; or 

2-16d common (31
/ 2" x 0.162"); or 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7
/ 16" crown 

2-16d common (31
/ 2" x 0.162"); or 

17. Top or bottom plate to stud 
3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7
/ 1/ crown 

2-16d common (31
/ 2" x 0.162"); or 

18. Top plates, laps at comers and intersections 
3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 711/ crown 

(continued) 
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SPACING AND LOCATION 

24" o.c. face nail 

16" o.c. face nail 

16" o.c. face nail 

12" o.c. face nail 

12" o.c. face nail 

16" o.c. each edge, face nail 

12" o.c. each edge, face nail 

Toenail 

16" o.c. face nail 

12" o.c. face nail 

Each side of end joint, face nail 
(minimum 24" lap splice length 
each side of end joint) 

16" o.c. face nail 

12" o.c. face nail 

16" o.c. face nail 

Toenail 

End nail 

End nail 

Face nail 
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DESCRIPTION OF BUILDING ELEMENTS 

19. 1" brace to each stud and plate 

20. 1" x 6" sheathing to each bearing 

21. 1" x 8" and wider sheathing to each bearing 

22. Joist to sill, top plate, or girder 

TABLE 2304.10.1-continued 
FASTENING SCHEDULE 

NUMBER AND TYPE OF FASTENER 

Wall 

2-8d common (21/i" x 0.131"); or 
2-lOd box (3" x 0.128"); or 

2-3" x 0.131" nails; or 

2-3" 14 gage staples, 7
/ 1/ crown 

2-8d common (21
/ 2" x 0.131"); or 

2-lOd box (3" x 0.128") 

3-8d common (21
/ 2" x 0.131"); or 

3-lOd box (3" x 0.128") 

Floor 

3-8d common (21
/ 2" x 0.131"); or floor 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples, 7
/ 16" crown 

8d common (21
/ 2" x 0.131"); or 

23. Rim joist, band joist, or blocking to top plate, sill or lOd box (3" x 0.128"); or 
other framing below 3" x 0.131" nails; or 

3" 14 gage staples, 7/ 1/ crown 

24. 1" x 6" subfloor or less to each joist 
2-8d common (21

/ 2" x 0.131"); or 

2-lOd box (3" x 0.128") 

25. 2" subfloor to joist or girder 2-16d common (31
/ 2" x 0.162") 

26. 2" planks (plank & beam - floor & roof) 2-16d common (31
/ 2" x 0.162") 

20d common (4" x 0.192") 

lOd box (3" x 0.128"); or 

3" x 0.131" nails; or 

3" 14 gage staples, 7/ 1/ crown 
27. Built-up girders and beams, 2" lumber layers 

And: 

2-20d common (4" x 0.192"); or 

3-lOd box (3" x 0.128"); or 

3-3" x 0.131" nails; or 

3-3" 14 gage staples,\/ crown 

3-16d common (31
/ 2" x 0.162"); or 

28. Ledger strip supporting joists or rafters 
4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7
/ 1/ crown 

3-16d common (31
/ 2" x 0.162"); or 

29. Joist to band joist or rimjoist 
4-lOd box (3" x 0.128"); or 

4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7
/ 16" crown 

2-8d common (2\" x 0.131"); or 

30. Bridging or blocking to joist, rafter or truss 
2-lOd box (3" x 0.128"); or 

2-3" x 0.131" nails; or 

2-3" 14 gage staples, 7/ 16" crown 

(continued) 
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WOOD 

SPACING AND LOCATION 

Face nail 

Face nail 

Face nail 

Toenail 

6" o.c., toenail 

Face nail 

Face nail 

Each bearing, face nail 

32" o.c., face nail at top and bot-
tom staggered on opposite sides 

24" o.c. face nail at top and bot-
tom staggered on opposite sides 

Ends and at each splice, face nail 

Each joist or rafter, face nail 

End nail 

Each end, toenail 
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DESCRIPTION OF BUILDING ELEMENTS 

TABLE 2304.10.1-continued 
FASTENING SCHEDULE 

NUMBER AND TYPE OF FASTENER SPACING AND LOCATION 

Wood structural panels (WSP), subfloor, roof and interior wall sheathing to framing and particleboard wall sheathing to framing• 

Edges Intermediate supports 
(inches) (inches) 

6d common or deformed (2" x 0.113") 
6 12 

(subfloor and wall) 

8d box or deformed (21/2" x 0.113") (roof) 6 12 

23/8" x 0.113" nail (subfloor and wall) 6 12 
31. 3/s" - 1/2" 

13// 16 gage staple, 7/16" crown 
(subfloor and wall) 

4 8 

2\" x 0.113" nail (roof) 4 8 

13// 16 gage staple, 7/16" crown (roof) 3 6 

8d common (21/2" x 0.131"); or 
6 12 

32. 19132" - 31/ 
6d deformed (2" x 0.113") 

23/8" x 0.113" nail; or 

2" 16 gage staple, 7/16"_crown 
4 8 

33. 7/s" - 11/4" 
lOd common (3" x 0.148"); or 

6 12 
8d deformed (21/2" x 0.131") 

Other exterior wall sheathing 

11/2" galvanized roofing nail 
34. 1/2" fiberboard sheathingb (7!1t head diameter); or 3 6 

11
// 16 gage staple with \ 6" or 1" crown 

13 I 4" galvanized roofing nail 

35. 25
/ 32" fiberboard sheathingb (711/ diameter head); or 3 6 

11/2" 16 gage staple with 7/1t or 1" crown 

Wood structural panels, combination subfloor underlayment to framing 

36. 3 I 4" and less 
8d common (21/z" x 0.131"); or 

6 12 
6d deformed (2" x 0.113") 

37. 7/8" -1" 
8d common (21/2" x 0.131"); or 

6 12 
8d deformed (21/2" x 0.131") 

38. 11/8" - 11// 
lOd common (3" x 0.148"); or 

6 12 
8d deformed (21/2" x 0.131") 

Panel siding to framing 

6d corrosion-resistant siding 

39. 1/2" or less (17/8" x 0.106"); or 6 12 
6d corrosion-resistant casing (2" x 0.099") 

8d corrosion-resistant siding 

40. sis" 
(23/8" x 0.128"); or 

6 12 
8d corrosion-resistant casing 
(2112" x 0.113") 

(continued) 
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TABLE 2304.10.1-continued 
FASTENING SCHEDULE 

DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER SPACING AND LOCATION 

Wood structural panels (WSP), subfloor, roof and Interior wall sheathing to framing and particleboard wall sheathing to framing• 

Edges Intermediate supports 
(inches) (inches) 

Interior paneling 

41. 1/4" 
4d casing (1 1

/ 2" x 0.080"); or 
6 12 

4d finish (11
/ 2" x 0.072") 

42. 3/s" 
6d casing (2" x 0.099"); or 

6 12 
6d finish (Panel supports at 24 inches) 

For SI: 1inch=25.4 mm. 
a. Nails spaced at 6 inches at intermediate supports where spans are 48 inches or more. For nailing of wood structural panel and particleboard diaphragms and 

shear walls, refer to Section 2305. Nails for wall sheathing are permitted to be common, box or casing. 
b. Spacing shall be 6 inches on center on the edges and 12 inches on center at intermediate supports for nonstructural applications. Panel supports at 16 inches 

(20 inches if strength axis in the long direction of the panel, unless otherwise marked). 
c. Where a rafter is fastened to an adjacent parallel ceiling joist in accordance with this schedule and the ceiling joist is fastened to the top plate in accordance 

with this schedule, the number of toenails in the rafter shall be permitted to be reduced by one nail. 

2304.11.5 Roof decks. Where supported by a wall, roof 
decks shall be anchored to walls to resist uplift forces 
determined in accordance with Chapter 16. Such anchors 
shall consist of steel or iron bolts of sufficient strength to 
resist vertical uplift of the roof. 

2304.12 Protection against decay and termites. Wood shall 
be protected from decay and termites in accordance with the 
applicable provisions of Sections 2304.12.1 through 
2304.12.7. 

2304.12.1 Locations requiring water-borne preserva
tives or naturally durable wood. Wood used above 
ground in the locations specified in Sections 2304.12.1.1 
through 2304.12.1.5, 2304.12.3 and 2304.12.5 shall be 
naturally durable wood or preservative-treated wood using 
water-home preservatives, in accordance with A WP A Ul 
for above-ground use. 

2304.12.1.l Joists, girders and subfloor. Wood joists 
or wood structural floors that are closer than 18 inches 
(457 mm) or wood girders that are closer than 12 inches 
(305 mm) to the exposed ground in crawl spaces or 
unexcavated areas located within the perimeter of the 
building foundation shall be of naturally durable or pre
servative-treated wood. 

2304.12.1.2 Wood supported by exterior foundation 
walls. Wood framing members, including wood sheath
ing, that are in contact with exterior foundation walls 
and are less than 8 inches (203 mm) from exposed earth 
shall be of naturally durable or preservative-treated 
wood. 

2304.12.1.3 Exterior walls below grade. Wood fram
ing members and furring strips in direct contact with 
the interior of exterior masonry or concrete walls below 
grade shall be of naturally durable or preservative
treated wood. 

2304.12.1.4 Sleepers and sills. Sleepers and sills on a 
concrete or masonry slab that is in direct contact with 
earth shall be of naturally durable or preservative
treated wood. 
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2304.12.1.5 Wood siding. Clearance between wood 
siding and earth on the exterior of a building shall not 
be less than 6 inches (152 mm) or less than 2 inches (51 
mm) vertical from concrete steps, porch slabs, patio 
slabs and similar horizontal surfaces exposed to the 
weather except where siding, sheathing and wall fram
ing are of naturally durable or preservative-treated 
wood. 

2304.12.2 Other locations. Wood used in the locations 
specified in Sections 2304.12.2.l through 2304.12.2.5 
shall be naturally durable wood or preservative-treated 
wood in accordance with A WP A Ul. Preservative-treated 
wood used in interior locations shall be protected with two 
coats of urethane, shellac, latex epoxy or varnish unless 
water-home preservatives are used. Prior to application of 
the protective finish, the wood shall be dried in accordance 
with the manufacturer's recommendations. 

2304.12.2.1 Girder ends. The ends of wood girders 
entering exterior masonry or concrete walls shall be 
provided with a 1

/ 2-inch (12.7 mm) airspace on top, 
sides and end, unless naturally durable or preservative
treated wood is used. 

2304.12.2.2 Posts or columns. Posts or columns sup
porting permanent structures and supported by a con
crete or masonry slab or footing that is in direct contact 
with the earth shall be of naturally durable or preserva
tive-treated wood. 

Exception: Posts or columns that are not exposed to 
the weather, are supported by concrete piers or metal 
pedestals projected at least 1 inch (25 mm) above 
the slab or deck and 8 inches (152 mm) above 
exposed earth and are separated by an impervious 
moisture barrier. 

2304.12.2.3 Supporting member for permanent 
appurtenances. Naturally durable or preservative
treated wood shall be utilized for those portions of 
wood members that form the structural supports of 
buildings, balconies, porches or similar permanent 
building appurtenances . where such members are 
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exposed to the weather without adequate protection 
from a roof, eave, overhang or other covering to pre
vent moisture or water accumulation on the surface or 
at joints between members. 

Exception: When a building is located in a geo
graphical region where experience has demonstrated 
that climatic conditions preclude the need to use 
durable materials where the structure is exposed to 
the weather. 

2304.12.2.4 Laminated timbers. The portions of 
glued-laminated timbers that form the structural sup
ports of a building or other structure and are exposed to 
weather and not fully protected from moisture by a 
roof, eave or similar covering shall be pressure treated 
with preservative or be manufactured from naturally 
durable or preservative-treated wood. 

2304.12.2.5 Supporting members for permeable 
floors and roofs. Wood structural members that sup
port moisture-permeable floors or roofs that are 
exposed to the weather, such as concrete or masonry 
slabs, shall be of naturally durable or preservative
treated wood unless separated from such floors or roofs 
by an impervious moisture barrier. 

2304.12.3 Wood in contact with the ground or fresh 
water. Wood used in contact with exposed earth shall be 
naturally durable for both decay and termite resistance or 
preservative treated in accordance with A WP A Ul for soil 
or fresh water use. 

Exception: Untreated wood is permitted where such 
wood is continuously and entirely below the ground
water level or submerged in fresh water. 

2304.12.3.l Posts or columns. Posts and columns that 
are supporting permanent structures and embedded in 
concrete that is exposed to the weather or in direct con
tact with the earth shall be of preservative-treated 
wood. 

2304.12.4 Termite protection. In geographical areas 
where hazard of termite damage is known to be very 
heavy, wood floor framing in the locations specified in 
Section 2304.12.2.1 and exposed framing of exterior 
decks or balconies shall be of naturally durable species 
(termite resistant) or preservative treated in accordance 
with A WP A Ul for the species, product preservative and 
end use or provided with approved methods of termite 
protection. 

2304.12.5 Wood used in retaining walls and cribs. 
Wood installed in retaining or crib walls shall be preserva
tive treated in accordance with A WP A Ul for soil and 
fresh water use. 

2304.12.6 Attic ventilation. For attic ventilation, see Sec
tion 1203.2. 

2304.12.7 Under-floor ventilation (crawl space). For 
under-floor ventilation (crawl space), see Section 1203.4. 

2304.13 Long-term loading. Wood members supporting 
concrete, masonry or similar materials shall be checked for 
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the effects of long-term loading using the provisions of the 
A WC NDS. The total deflection, including the effects of 
long-term loading, shall be limited in accordance with Sec
tion 1604.3.1 for these supported materials. 

Exception: Horizontal wood members supporting 
masonry or concrete nonstructural floor or roof surfacing 
not more than 4 inches (102 mm) thick need not be 
checked for long-term loading. 

SECTION 2305 
GENERAL DESIGN REQUIREMENTS FOR 
LATERAL FORCE-RESISTING SYSTEMS 

2305.1 General. Structures using wood-frame shear walls or 
wood-frame diaphragms to resist wind, seismic or other lat
eral loads shall be designed and constructed in accordance 
with AF&P A SDPWS and the applicable provisions of Sec
tions 2305, 2306 and 2307. 

2305.1.1 Openings in shear panels. Openings in shear 
panels that materially affect their strength shall be detailed 
on the plans and shall have their edges adequately rein
forced to transfer all shearing stresses. 

2305.2 Diaphragm deflection. The deflection of wood
frame diaphragms shall be determined in accordance with 
AF&P A SDPWS. The deflection (~) of a blocked wood 
structural panel diaphragm uniformly fastened throughout 
with staples is permitted to be calculated in accordance with 
Equation 23-1. If not uniformly fastened, the constant 0.188 
(For SI: 1/1627) in the third term shall be modified by an 
approved method. 

SvL3 vL I:(A,,x) 
A = 8EAb + 4 Gt + 0.188Len +lb (Equation 23-1) 

0.052vL3 vL Len Z:(A,,x) 
For SI: A = EAb + 4Gt + 1627 + 2b 
where: 

A = Area of chord cross section, in square inches (mm2
). 

b = Diaphragm width, in feet (mm). 

E = Elastic modulus of chords, in pounds per square inch ~/ 
mmz). 

en = Staple deformation, in inches (mm) [see Table 
2305.2(1)]. 

Gt = Panel rigidity through the thickness, in pounds per inch 
~/mm) of panel width or depth [see Table 2305.2(2)]. 

L = Diaphragm length, in feet (mm). 

v = Maximum shear due to design loads in the direction under 
consideration, in pounds per linear foot (plf) ~/mm). 

~ = The calculated deflection, in inches (mm). 

L(~,,K) = Sum of individual chord-splice slip values on both sides 
of the diaphragm, each multiplied by its distance to the 
nearest support. 
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TABLE 2305.2(1) 
e. VALUES (inches) FOR USE IN CALCULATING DIAPHRAGM 

AND SHEAR WALL DEFLECTION DUE TO FASTENER SLIP 
(Structural I)"'° 

LOAD PER FASTENER" FASTENER DESIGNATIONS 

(pounds) 14-Ga staple x 2 inches long 

60 0.011 

80 0.018 

100 O.D28 

120 0.04 

140 0.053 

160 0.068 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1pound=4.448 N. 
a. Increase e. values 20 percent for plywood grades other than Structural I. 
b. Load per fastener = maximum shear per foot divided by the number of 

fasteners per foot at interior panel edges. 
c. Decrease e., values 50 percent for seasoned lumber (moisture content< 19 

percent). 

WOOD 

2305.3 Shear wall deflection. The deflection of wood-frame 
shear walls shall be determined in accordance with A WC 
SDPWS. The deflection (~) of a blocked wood structural 
panel shear wall uniformly fastened throughout with staples is 
permitted to be calculated in accordance with Equation 23-2. 

8vh3 vh h 
/},, = EAb +Gt+ 0.75hen +dab (Equation 23-2) 

where: 

A = Area of boundary element cross s~ction in square inches 
(mm2) (vertical member at shear wall boundary). 

b = Wall width, in feet (mm). 

d. = Vertical elongation of overturning anchorage (including 
fastener slip, device elongation, anchor rod elongation, etc.) 
at the design shear load (v). 

TABLE 2305.2(2) 
VALUES OF Gt FOR USE IN CALCULATING DEFLECTION OF WOOD STRUCTURAL PANEL SHEAR WALLS AND DIAPHRAGMS 

VALUES OF Gt (lb/in. panel depth or width) 

PANEL SPAN Other Structural I 
TYPE RATING 3-ply 4-ply 5-ply 3-ply 4-ply 5-ply 

plywood plywood plywood• OSB plywood plywood plywood• OSB 

24/0 . 25,000 32,500 37,500 77,500 32,500 42,500 41,500 77,500 

24/16 27,000 35,000 40,500 83,500 35,000 45,500 44,500 83,500 

Sheathing 32/16 27,000 35,000 40,500 83,500 35,000 45,500 44,500 83,500 

40/20 28,500 37,000 43,000 88,500 37,000 48,000 47,500 88,500 

48/24 31,000 40,500 46,500 96,000 40,500 52,500 51,000 96,000 

160.c. 27,000 35,000 40,500 83,500 35,000 45,500 44,500 83,500 

200.c. 28,000 36,500 42,000 87,000 36,500 47,500 46,000 87,000 

Single Floor 240.c. 30,000 39,000 45,000 93,000 39,000 50,500 49,500 93,000 

320.c. 36,000 47,000 54,000 110,000 47,000 61,000 59,500 110,000 

48 o.c. 50,500 65,500 76,000 155,000 65,500 85,000 83,500 155,000 

Other Structural I 

Thickness A-A, Marine All Other A-A, 
Marine 

All Other 
(in.) A-C Grades A-C Grades 

l/4 24,000 31,000 24,000 31,000 31,000 31,000 
11

/32 25,500 33,000 25,500 33,000 33,000 33,000 

3/8 26,000 34,000 26,000 34,000 34,000 34,000 

15/32 38,000 49,500 38,000 49,500 49,500 49,500 

112 38,500 50,000 38,500 50,000 50,000 50,000 

19/32 49,000 63,500 49,000 63,500 63,500 63,500 
Sanded Plywood 5/8 49,500 64,500 49,500 . 64,500 64,500 64,500 

23/32 50,500 65,500 50,500 65,500. 65,500 65,500 

3/4 51,000 66,500 51,000 66,500 66,500 66,500 

7/8 52,500 68,500 52,500 68,500 68,500 68,500 

1 73,500 95,500 73,500 95,500 95,500 95,500 

1118 75,000 97,500 75,000 97,500 97,500 97,500 

For SI: 1inch=25.4 mm, 1pound/inch=0.1751 N/mm. 
a. Applies to plywood with five or more layers; for five-ply/three-layer plywood, use values for four ply. 
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E = Elastic modulus of boundary element (vertical member at 
shear wall boundary), in pounds per square inch (N/mm2

). 

en = Staple deformation, in inches (mm) [see Table 2305.2(1)]. 

G, = Panel rigidity through the thickness, in pounds per inch 
(N/mm) of panel width or depth [see Table 2305.2(2)]. 

h = Wall height, in feet (mm). 

v = Maximum shear due to design loads at the top of the wall, in 
pounds per linear foot (N/mm). 

/':J,. The calculated deflection, in inches (mm). 

SECTION 2306 
ALLOWABLE STRESS DESIGN 

2306.1 Allowable stress design. The design and construction 
of wood elements in structures using allowable stress design 
shall be in accordance with the following applicable stan
dards: 

I American Wood Council. 

NDS National Design Specification for 
Wood Construction 

SDPWS Special Design Provisions for Wind 
and Seismic 

American Institute of Timber Construction. 

AITC 104 

AITC 110 

AITC113 

AITC 117 

AITC 119 

Typical Construction Details 

Standard Appearance Grades for Struc
tural Glued Laminated Timber 

Standard for Dimensions of Structural 
Glued Laminated Timber 

Standard Specifications for Structural 
Glued Laminated Timber of Softwood 
Species 

Standard Specifications for Structural 
Glued Laminated Timber of Hardwood 
Species 

ANSI/AITC Al90.l Structural Glued Laminated Timber 

AITC 200 Inspection Manual 

American Society of Agricultural and Biological 
Engineers. 

ASABE EP 484.2 Diaphragm Design of Metal-clad, Post
Frame Rectangular Buildings 

ASABE EP 486.1 

ASABE559 

Shallow Post Foundation Design 

Design Requirements and Bending 
Properties for Mechanically Laminated 
Columns 

AP A-The Engineered Wood Association. 

Panel Design Specification 

Plywood Design Specification Supplement 1-
Design & Fabrication of Plywood Curved Panel 

Plywood Design Specification Supplement 2-
Design & Fabrication of Glued Plywood-lumber Beams 
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Plywood Design Specification Supplement 3-
Design & Fabrication of Plywood Stressed-skin Panels 

Plywood Design Specification Supplement 4--
Design & Fabrication of Plywood Sandwich Panels 

Plywood Design Specification Supplement 5-
Design & Fabrication of All-plywood Beams 

EWS T300 Glulam Connection Details 

EWS S560 Field Notching and Drilling of Glued 
Laminated Timber Beams 

EWS S475 

EWSX450 

EWSX440 

EWSR540 

Glued Laminated Beam Design Tables 

Glulam in Residential Construction 

Product and Application Guide: Glulam 

Builders Tips: Proper Storage and Han
dling of Glulam Beams 

Truss Plate Institute, Inc. 

TPI 1 National Design Standard for Metal 
Plate Connected Wood Truss Construe-
ti on 

2306.1.1 Joists and rafters. The design of rafter spans is 
permitted to be in accordance with the A WC STJR. 

2306.1.2 Plank and beam flooring. The design of plank 
and beam flooring is permitted to be in accordance with 
the A WC Wood Construction Data No. 4. 

2306.1.3 Treated wood stress adjustments. The allow
able unit stresses for preservative-treated wood need no 
adjustment for treatment, but are subject to other adjust
ments. 

The allowable unit stresses for fire-retardant-treated 
wood, including fastener values, shall be developed from 
an approved method of investigation that considers the 
effects of anticipated temperature and humidity to which 
the fire-retardant-treated wood will be subjected, the type 
of treatment and the redrying process. Other adjustments 
are applicable except that the impact load duration shall 
not apply. 

2306.1.4 Lumber decking. The capacity of lumber deck
ing arranged according to the patterns described in Section 
2304.9.2 shall be the lesser of the capacities determined 
for flexure and deflection according to the formulas in 
Table 2306.1.4. 

2306.2 Wood-frame diaphragms. Wood-frame diaphragms 
shall be designed and constructed in accordance with A WC 
SDPWS. Where panels are fastened to framing members with 
staples, requirements and limitations of A WC SDPWS shall 
be met and the allowable shear values set forth in Table 
2306.2(1) or 2306.2(2) shall be permitted. The allowable 
shear values in Tables 2306.2(1) and 2306.2(2) are permitted 
to be increased 40 percent for wind design. 

2306.2.1 Gypsum board diaphragm ceilings. Gypsum 
board diaphragm ceilings shall be in accordance with Sec
tion 2508.5. 

2306.3 Wood-frame shear walls. Wood-frame shear walls 
shall be designed and constructed in accordance with A WC 
SDPWS. Where panels are fastened to framing members with 
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TABLE 2306.1.4 
ALLOWABLE LOADS FOR LUMBER DECKING 

ALLOWABLE AREA LOAD"" 
PATIERN 

Flexure Deflection 

Simple span 
8Fb

1

if 384AE'J 
CTb = -- CTLl. = ----

!26 st 12 

8F
1

d
2 

CT Ll. = 185AE 1J Two-span continuous CT - _b_ 
b - !26 t 12 

Combination simple- and 8Fb'if l3lAE 1J 
CT --- CTLl. = ----two-span continuous b - z26 t 12 

Cantilevered pieces 20Fb'if 105AE'J 
intermixed CTb = --- CTLl. = ----

3/26 t 12 

Controlled random layup 

Mechanically laminated 20Fb'if lOOiiE'J 
decking CTb = -- CTLl. = ----

3/
2
6 t 12 

2-inch decking 
20Fb'if lOOiiE 1J 

CTb = -- CTLl. = ----
3z26 t 12 

3-inch and 4-inch decking 
20Fb'if l16i1E 1J 

CTb = --- CTLl. = ----
3/

2
6 t 12 

For SI: 1 inch= 25.4 mm. 
a. ab= Allowable total uniform load limited by bending. 

a 1J. = Allowable total uniform load limited by deflection. 
b. d = Actual decking thickness. 

l = Span of decking. 
Fb' =Allowable bending stress adjusted by applicable factors. 
E' = Modulus of elasticity adjusted by applicable factors. 

staples, requirements and limitations of A WC SDPWS shall 
be met and the allowable shear values set forth in Table 
2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. The 
allowable shear values in Tables 2306.3(1) and 2306.3(2) are 
permitted to be increased 40 percent for wind design. Panels 
complying with ANSI/APA PRP-210 shall be permitted to 
use design values for Plywood Siding in the A WC SDPWS. 

SECTION 2307 
LOAD AND RESISTANCE FACTOR DESIGN 

2307 .1 Load and resistance factor design. The design and 
construction of wood elements and structures using load and 
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resistance factor design shall be in accordance with A WC 
NDS and A WC SDPWS. 

SECTION 2308 
CONVENTIONAL LIGHT-FRAME CONSTRUCTION 

2308.l General. The requirements of this section are 
intended for conventional light-frame construction. Other 
construction methods are permitted to be used, provided a 
satisfactory design is submitted showing compliance with 
other provisions of this code. Interior nonload-bearing parti
tions, ceilings and curtain walls of conventional light-frame 
construction are not subject to the limitations of Section 
2308.2. Detached one- and two-family dwellings and multi
ple single-family dwellings (townhouses) not more than three 
stories above grade plane in height with a separate means of 
egress and their accessory structures shall comply with the 
International Residential Code. 

2308.1.1 Portions exceeding limitations of conventional 
light-frame construction. When portions of a building of 
otherwise conventional light-frame construction exceed 
the limits of Section 2308.2, those portions and the sup
porting load path shall be designed in accordance with 
accepted engineering practice and the provisions of this 
code. For the purposes of this section, the term "portions" 
shall mean parts of buildings containing volume and area 
such as a room or a series of rooms. The extent of such 
design need only demonstrate compliance of the noncon
ventional light-framed elements with other applicable pro
visions of this code and shall be compatible with the 
performance of the conventional light-framed system. 

2308.1.2 Connections and fasteners. Connectors and fas
teners used in conventional construction shall comply with 
the requirements of Section 2304.10. 

2308.2 Limitations. Buildings are permitted to be con
structed in accordance with the provisions of conventional 
light-frame construction, subject to the limitations in Sections 
2308.2. l through 2308.2.6. 

2308.2.1 Stories. Structures of conventional light-frame 
construction shall be limited in story height in accordance 
with Table 230$.2.1. 

TABLE 2308.2.1 
ALLOWABLE STORY HEIGHT 

SEISMIC DESIGN CATEGORY ALLOWABLE STORY 
ABOVE GRADE PLANE 

AandB Three stories 

c Two stories 

D andE• One story 

For SI: 1inch=25.4 mm. 

a. For the purposes of this section, for buildings assigned to Seismic Design 
Category D or E, cripple walls shall be considered to be a story unless 
cripple walls are solid blocked and do not exceed 14 inches in height. 

2308.2.2 Allowable floor-to-floor height. Maximum 
floor-to-floor height shall not exceed 11 feet, 7 inches 
(3531 mm). Exterior bearing wall and interior braced wall 
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PANEL 
GRADE 

Structural I grades 

Sheathing, single 
floor and other 
grades covered in 
DOC PS 1 and PS 2 

TABLE 2306.2(1) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS UTILIZING STAPLES 

WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE° FOR WIND OR SEISMIC LOADING' 

BLOCKED UNBLOCKED 
DIAPHRAGMS DIAPHRAGMS 

MINIMUM NOMINAL Fastener spacing (inches) at 

MINIMUM MINIMUM WIDTH OF diaphragm boundaries (all cases) at continuous Fasteners spaced 6 max. at 
FRAMING panel edges parallel to load (Cases 3, 4), and at all supported edges• 

STAPLE LENGTH FASTENER NOMINAL MEMBERS AT panel edges (Cases 5, 6)• 
AND GAGE" PENETRATION PANEL ADJOINING PANEL 

IN FRAMING THICKNESS EDGES AND 6 4 2'/,C 2• 
(inches) (inch) BOUNDARIES" 

Case 1 (No All other 
(inches) Fastener spacing (inches) at other panel edges 

unblocked edges or configurations 
(Cases 1, 2, 3 and 4)• 

continuous joints (Cases 2, 3, 4, 5 and 6) parallel to load) 
6 6 4 3 

3/8 
2 175 235 350 400 155 115 

3 200 265 395 450 175 130 
11

/ 2 16 gage 1 

1%2 
2 175 235 350 400 155 120 

3 200 265 395 450 175 130 

3/8 
2 160 210 315 360 140 105 

3 180 235 355 400 160 120 

7
/16 

2 165 225 335 380 150 110 

3 190 250 375 425 165 125 
11

/ 2 16 gage 1 
2 160 210 315 360 140 105 

15/32 
3 180 235 355 405 160 120 

19/32 
2 175 235 350 400 155 115 

3 200 265 395 450 175 130 

(continued) 
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TABLE 2306.2(1)-continued 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS UTILIZING STAPLES 

WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE" FOR WIND OR SEISMIC LOADING' 

CASE 1 
Load 

r Blocking typical, 
if used 

CASE6 
Lood 

:.·-----~··-- ~-----~---··; __ _ 

- Continuous panel joints 

Framing---

··--- Diaphragm boundary Continuous panel joints 

Blocking ........ . 

For SI: 1 inch= 25.4 mm, 1 pound per foot= 14.5939 N/m. 
a. For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS. (2) For staples find shear value from table above for Structural 

I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 
b. Space fasteners maximum 12 inches on center along intermediate framing members (6 inches on center where supports are spaced 48 inches on center). 
c. Framing at adjoining panel edges shall be 3 inches nominal or wider. 
d. Staples shall have a minimum crown width of 7/16 inch and shall be installed with their crowns parallel to the long dimension of the framing members. 
e. The minimum nominal width of framing members not located at boundaries or adjoining panel edges shall be 2 inches. 
f. For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 

respectively. 
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TABLE 2306.2(2) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL BLOCKED DIAPHRAGMS 

UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-LOAD DIAPHRAGMS) WITH FRAMING OF 
DOUGLAS FIR-LARCH OR SOUTHERN PINE° FOR WIND OR SEISMIC LOADINGb,g,h 

BLOCKED DIAPHRAGMS 

Cases 1 and 2d 

MINIMUM MINIMUM MINIMUM NOMINAL Fastener Spacing Per Line at 

FASTENER NOMINAL 
WIDTH OF FRAMING Boundaries 

PANEL GRADE0 STAPLE PENETRATION PANEL 
MEMBERAT LINES OF (Inches) 

GAGE' ADJOINING PANEL FASTENERS 
IN FRAMING THICKNESS EDGES AND 4 I 2'1, I 2 

(inches) (inch) 
BOUNDARIES" Fastener Spacing Per Line at 

Other Panel Edges (inches) 

6 4 4 3 3 

15/32 
3 2 600 600 860 960 1,060 

4 3 860 900 1,160 1,295 1,295 
Structural I grades 

14 gage 
2 

staples 
19/32 

3 2 600 600 875 960 1,075 

4 3 875 900 1,175 1,440 1,475 

15/32 
3 2 540 540 735 865 915 

Sheathing single 4 3 735 810 1,005 1,105 1,105 
floor and other 14 gage 2 3 2 600 600 865 960 1,065 
grades covered in staples 19/32 

DOC PS 1 and PS 2 4 3 865 900 1,130 1,430 1,370 

23/32 4 3 865 900 1,130 1,490 1,430 

For SI: 1 inch= 25.4 mm, 1 pound per foot= 14.5939 Nim. 

2 

1,200 

1,400 

1,200 

1,795 

1,080 

1,195 

1,200 

1,485 

1,545 

a. For framing of other species: (1) Find specific gravity for species of framing lumber in AF&PA NDS. (2) For staples, find shear value from table above for 
Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Fastening along intermediate framing members: Space fasteners a maximum of 12 inches on center, except 6 inches on center for spans greater than 32 
inches. 

c. Panels conforming to PS 1 or PS 2. 
d. This table gives shear values for Cases 1 and 2 as shown in Table 2306.2(1). The values shown are applicable to Cases 3, 4, 5 and 6 as shown in Table 

2306.2(1), providing fasteners at all continuous panel edges are spaced in accordance with the boundary fastener spacing. 
e. The minimum nominal depth of framing members shall be 3 inches nominal. The minimum nominal width of framing members not located at boundaries or 

adjoining panel edges shall be 2 inches. 
f. Staples shall have a minimum crown width of 1116 inch, and shall be installed with their crowns parallel to the long dimension of the framing members. 
g. High-load diaphragms shall be subject to special inspection in accordance with Section 1705.5.1. 
h. For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 

respectively. 

(continued) 
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TABLE 2306.2(2)-continued 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL BLOCKED DIAPHRAGMS 

UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-LOAD DIAPHRAGMS) WITH FRAMING OF 
DOUGLAS FIR-LARCH OR SOUTHERN PINE FOR WIND OR SEISMIC LOADING 

·····•···············----··--·······•···················-------
................................ H.,, ........................... . 

••••••••••••••••<•h•••••••••••••••••••••U••••••••••••••••••••• 

•-•••••••••••••••••••••••"""'""""""""""""""""""U•••••••••••••• --------l------------1-----
j __ TAB_l_I;_ ___ __[ 

SPACING 

3" NOMINAL-TWO LINES 

ANELJOINT ·····•···········-~--.. .,. •••••••••••• , •••••••••••••••••••• ~H_,n 

·················•·······························•·············· 
········--·--·····-·--·······•····--·------·--·--··--·-----·-

............................................. ,. ................ . 
---·-----······-·•···········--··············-·-·•·············· 

TABLE 
SPACING 

4" NOMINAL-THREE LINES 

WOOD 

ANEL EDGE 

····-···········--·--•-·-·--·-················-····•-··--·--

····•······················-····--··•···········-··········--·· 
' ····-·--··-········•--·--··--·-·····-·-·-·-·-··- ··--······ 

--------t--------~-- ----
TABLE 

SPACING 

4" NOMINAL-TWO LINES 

PANEL JOINT ···--·-··--·-···'····· .... ···· .. ····-.. ·······--·-····· .... ·--·-
___ .. ______________ , ______________________________ ·•--· 
·······························•·································· 
-·-.. -------------------------------------------------·------

TABLE 
SPACING 

TYPICAL BOUNDARY FASTENING 
{Shown is two lines staggered.) 

NOTE: SPACE PANEL END AND EDGE JOINT 1/8 INCH. REDUCE SPACING BE1WEEN LINES OF NAILS AS NECESSARY TO 
MAINTAIN MINIMUM 3/8 INCH FASTERNER EDGE MARGINS,' MINIMUM SPACING BE1WEEN LINES IS 3/8 INCH 
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TABLE 2306.3(1) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR WALLS UTILIZING STAPLES WITH 

FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE" FOR WIND OR SEISMIC LOADINGb• 1• 9•
1 

PANELS APPLIED DIRECT TO FRAMING PANELS APPLIED OVER 1
/ 2" OR 5/ 8" 

MINIMUM NOMINAL MINIMUM GYPSUM SHEATHING 

PANEL GRADE PANEL THICKNESS 
FASTENER Fastener spacing at panel Fastener spacing at panel PENETRATION IN 

(inch) FRAMING (inches) Staple sizeh edges (inches) Staple sizeh edges (inches) 

6 4 3 2• 6 4 3 2• 

3fs 155 235 315 400 155 235 310 400 
Structural I 

1116 1 11/216 170 260 345 440 216 Gage 155 235 310 400 
sheathing Gage 

15/32 185 280 375 475 155 235 300 400 

Sheathing, ply-
5/16cor 1/4c 145 220 295 375 110 165 220 285 

wood sidinge 3fs 11/216 140 210 280 360 140 210 280 360 

except Group 5 7
/16 Gage 155 230 310 395 

216 Gage 
140 210 280 360 

1 
Species, 15/32 170 255 335 430 140 210 280 360 
ANSI/ AP A PRP 

13/416 
210 siding 19/32 

Gage 
185 280 375 475 - - - - -

For SI: 1inch=25.4 mm, 1 pound per foot= 14.5939 Nim. 
a. For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS. (2) For staples find shear value from table above for Structural 

I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 
b. Panel edges backed with 2-inch nominal or wider framing. Install panels either horizontally or vertically. Space fasteners maximum 6 inches on center along 

intermediate framing members for 318-inch and 711~-inch panels installed on studs spaced 24 inches on center. For other conditions and panel thickness, space 
fasteners maximum 12 inches on center on intermediate supports. 

c. 318-inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended where applied directly to framing as exterior siding. 
For grooved panel siding, the nominal panel thickness is the thickness of the panel measured at the point of fastening. 

d. Framing at adjoining panel edges shall be 3 inches nominal or wider. 
e. Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values. 
f. Where panels are applied on both faces of a wall and fastener spacing is less than 6 inches on center on either side, panel joints shall be offset to fall on 

different framing members, or framing shall be 3 inches nominal or thicker at adjoining panel edges. 
g. In Seismic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all franiing members receiving edge fastening from 

abutting panels shall be not less than a single 3-inch nominal member, or two 2-inch nominal members fastened together in accordance with Section 2306.1 to 
transfer the design shear value between framing members. Wood structural panel joint and sill plate nailing shall be staggered at all panel edges. See AF&PA 
SDPWS for sill plate size and anchorage requirements. 

h. Staples shall have a minimum crown width of 7116 inch and shall be installed with their crowns parallel to the long dimension of the framing members. 
i. For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 

respectively. 

TABLE 2306.3(2) 
ALLOWABLE SHEAR VALUES (pit) FOR WIND OR SEISMIC LOADING ON SHEAR WALLS OF FIBERBOARD 

SHEATHING BOARD CONSTRUCTION UTILIZING STAPLES FOR TYPE V CONSTRUCTION ONLY•,b,c,d,e 

ALLOWABLE SHEAR VALUE 
(pounds per linear foot) 

THICKNESS AND GRADE FASTENER SIZE STAPLE SPACING AT PANEL EDGES (inches)• 

4 3 2 

1I2" or 25 I 32" Structural 
No. 11 gage galvanized staple, 7/ 16" crownf 150 200 225 

No. 11 gage galvanized staple, 1" crownf 220 290 325 

For SI: 1 inch= 25.4 mm, 1 pound per foot= 14.5939 Nim. 
a. Fiberboard sheathing shall not be used to brace concrete or masonry walls. 
b. Panel edges shall be backed with 2-inch or wider franiing of Douglas Fir-larch or Southern Pine. For framing of other species: (1) Find specific gravity for 

species of framing lumber in AF&PA NDS. (2) For staples, multiply the shear value from the table above by 0.82 for species with specific gravity of 0.42 or 
greater, or 0.65 for all other species. 

c. Values shown are for fiberboard sheathing on one side only with Jong panel dimension either parallel or perpendicular to studs. 
d. Fastener shall be spaced 6 inches on center along intermediate framing members. 
e. Values are not permitted in Seismic Design Category D, E or F. 
f. Staple length shall be not less than 1112 inches for 25132-inch sheathing or 1114 inches for 112-inch sheathing. 
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TABLE 2306.3(3) 
ALLOWABLE SHEAR VALUES FOR WIND OR SEISMIC FORCES FOR SHEAR WALLS OF LATH AND 

PLASTER OR GYPSUM BOARD WOOD FRAMED WALL ASSEMBLIES UTILIZING STAPLES 

THICKNESS WALL STAPLE SPACINGb SHEAR 
TYPE OF MATERIAL VALUE'·• MINIMUM STAPLE SIZE 1• 0 

OF MATERIAL CONSTRUCTION MAXIMUM (inches) 
(pit) 

1. Expanded metal or woven wire 
7/s" Unblocked 6 180 No. 16 gage galv. staple, 7

/ 8" legs 
lath and Portland cement plaster 

2. Gypsum lath, plain or perforated 
3
/8" lath and Unblocked 5 100 No. 16 gage galv. staple, 1 \" long 1
/ 2" plaster 

112" x 2' x 8' Unblocked 4 75 

3. Gypsum sheating 112" x 4' 
Blockedd 4 175 No. 16 gage galv. staple, 13

/ 4" long 

Unblocked 7 100 

Unblockedd 7 75 

Unblockedd 4 110 

112" 
Unblocked 7 100 

No. 16 gage galv. staple, 11
/ 2" long 

Unblocked 4 125 

Blocked• 7 125 
4. Gypsum board, gypsum veneer Blocked• 4 150 

base or water-resistant gypsum 
backing board Unblockedd 

7 115 

4 145 No. 16 gage galv. staple, 11
/ 2" 

5/s" 
7 145 legs,15

/ 8" long 
Blocked• 

4 175 

Blocked• Base ply: 9 
250 

No. 16 gage galv. staple 15
/ 8" long 

Two-ply Face ply: 7 No. 15 gage galv. staple, 21
// long 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per foot= 14.5939 Nim. 
a. These shear walls shall not be used to resist loads imposed by masonry or concrete walls (see AF & PA SDPWS). Values shown are for short-term loading 

due to wind or seismic loading. Walls resisting seismic loads shall be subject to the limitations in Section 12.2.1 of ASCE 7. Values shown shall be reduced 
25 percent for normal loading. 

b. Applies to fastening at studs, top and bottom plates and blocking. 
c. ·Except as noted, shear values are based on a maximum framing spacing of 16 inches on center. 
d. Maximum framing spacing of 24 inches on center. 
e. All edges are blocked, and edge fastening is provided at all supports and all panel edges. 
f. Staples shall have a minimum crown· width of7 /16 inch, measured outside the legs, and shall be installed with their crowns parallel to the long dimension of the 

framing members. 
g. Staples for the attachment of gypsum lath and woven-wire lath shall have a minimum crown width of\ inch, measured outside the legs. 

heights shall not exceed a stud height of 10 feet (3048 
mm). 

2308.2.3 Allowable loads. Loads shall be in accordance 
with Chapter 16 and shall not exceed the following: 

1. Average dead loads shall not exceed 15 psf (718 N/m2
) 

for combined roof and ceiling, exterior walls, floors 
and partitions. 

Exceptions: 

1. Subject to the limitations of Section 
2308.6.10, stone or masonry veneer up to the 
lesser of 5 inches (127 mm) thick or 50 psf 
(2395 N/m2

) and installed in accordance with 
Chapter 14 is permitted to a height of 30 feet 
(9144 mm) above a noncombustible founda
tion, with an additional 8 feet (2438 mm) per
mitted for gable ends. 
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2. Concrete or masonry fireplaces, heaters and 
chimneys shall be permitted in accordance 
with the provisions of this code. 

2. Live loads shall not exceed 40 psf (1916 N/m2
) for 

floors. 

3. Ground snow loads shall not exceed 50 psf (2395 NI 
m2). 

2308.2.4 Ultimate wind speed. v.11 shall not exceed 130 
miles per hour (57 mis) (3-second gust). 

Exceptions: 

1. V.11 shall not exceed 140 mph (61.6 mis) (3-sec
ond gust) for buildings in Exposure Category B 
that are not located in a hurricane-prone region. 

2. Where vult exceeds 130 mph (3-second gust), the 
provisions of either A WC WFCM or ICC 600 are 
permitted to be used. 

2308.2.5 Allowable roof span. Ceiling joist and rafter 
framing constructed in accordance with Section 2308.7 
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and trusses shall not span more than 40 feet (12 192 mm) 
between points of vertical support. A ridge board in accor
dance with Section 2308.7 or 2308.7.3.l shall not be con
sidered a vertical support. 

2308.2.6 Risk category limitation. The use of the provi
sions for conventional light-frame construction in this sec
tion shall not be permitted for Risk Category N buildings 
assigned to Seismic Design Category B, C, D or E. 

2308.3 Foundations and footings. Foundations and footings 
shall be designed and constructed in accordance with Chapter 
18. Connections to foundations and footings shall comply 
with this section. 

2308.3.1 Foundation plates or sills. Foundation plates or 
sills resting on concrete or masonry foundations shall 
comply with Section 2304.3.l. Foundation plates or sills 
shall be bolted or anchored to the foundation with not less 
than 1

/ 2-inch-diameter (12.7 mm) steel bolts or approved 
anchors spaced to provide equivalent anchorage as the 
steel bolts. Bolts shall be embedded at least 7 inches (178 
mm) into concrete or masonry. Bolts shall be spaced not 
more than 6 feet (1829 mm) on center and there shall be 
not less than two bolts or anchor straps per piece with one 
bolt or anchor strap located not more than 12 inches (305 
mm) or less than 4 inches (102 mm) from each end of each 
piece. A properly sized nut and washer shall be tightened 
on each bolt to the plate. 

Exceptions: 

l. Along braced wall lines in structures assigned to 
Seismic Design Category E, steel bolts with a 
minimum nominal diameter of 5

/ 8 inch (15.9 mm) 
or approved anchor straps load-rated in accor
dance with Section 2304.10.3 and spaced to pro
vide equivalent anchorage shall be used. 

2. Bolts in braced wall lines in structures over two 
stories above grade shall be spaced not more than 
4 feet (1219 mm) on center. 

2308.3.2 Braced wall line sill plate anchorage in Seis
mic Design Categories D and E. Sill plates along braced 
wall lines in buildings assigned to Seismic Design Cate
gory D or E shall be anchored with anchor bolts with steel 
plate washers between the foundation sill plate and the 
nut, or approved anchor straps load-rated in accordance 
with Section 2304.10.3. Such washers shall be a minimum 
of 0.229 inch by 3 inches by 3 inches (5.82 mm by 76 mm 
by 76 mm) in size. The hole in the plate washer is permit
ted to be diagonally slotted with a width of up to 3I16 inch 
(4.76 mm) larger than the boltdiameter and a slot length 
not to exceed 13

/ 4 inches (44 mm), provided a standard cut 
washer is placed between the plate washer and the nut. 

2308.4 Floor framing. Floor framing shall comply with this 
section. 

2308.4.1 Girders. Girders for single-story construction or 
girders supporting loads from a single floor shall be not 
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less than 4 inches by 6 inches (102 mm by 152 mm) for 
spans 6 feet (1829 mm) or less, provided that girders are 
spaced not more than 8 feet (2438 mm) on center. Other 
girders shall be designed to support the loads specified in 
this code. Girder end joints shall occur over supports. 

Where a girder is spliced over a support, an adequate tie 
shall be provided. The ends of beams or girders supported 
on masonry or concrete shall not have less than 3 inches 
(76 mm) of bearing. 

2308.4.1.1 Allowable girder spans. The allowable 
spans of girders that are fabricated of dimension lumber 
shall not exceed the values set forth in Table 
2308.4.1.1(1) or 2308.4.1.1(2). 

2308.4.2 Floor joists. Floor joists shall comply with this 
section. 

2308.4.2.1 Span. Spans for floor joists shall be in 
accordance with Table 2308.4.2.1(1) or 2308.4.2.1(2) 
or the A WC STJR. 

2308.4.2.2 Bearing. The ends of each joist shall have 
not less than 11

/ 2 inches (38 mm) of bearing on wood or 
metal, or not less than 3 inches (76 mm) on masonry, 
except where supported on a I-inch by 4-inch (25 mm 
by 102 mm) ribbon strip and nailed to the adjoining 
stud. 

2308.4.2.3 Framing details. Joists shall be supported 
laterally at the ends and at each support by solid block
ing except where the ends of the joists are nailed to a 
header, band or rim joist or to an adjoining stud or by 
other means. Solid blocking shall be not less than 2 
inches (51 mm) in thickness and the full depth of the 
joist. Joist framing from opposite sides of a beam, 
girder or partition shall be lapped at least 3 inches (76 
mm) or the opposing joists shall be tied together in an 
approved manner. Joists framing into the side of a 
wood girder shall be supported by framing anchors or 
on ledger strips not less than 2 inches by 2 inches (51 
mmby51 mm). 

2308.4.2.4 Notches and holes. Notches on the ends of 
joists shall not exceed one-fourth the joist depth. 
Notches in the top or bottom of joists shall not exceed 
one-sixth the depth and shall not be located in the mid
dle third of the span. Holes bored in joists shall not be 
within 2 inches (51 mm) of the top or bottom of the 
joist and the diameter of any such hole shall not exceed 
one-third the depth of the joist. 

2308.4.3 Engineered wood products. Engineered wood 
products shall be installed in accordance with manufac
turer's recommendations. Cuts, notches and holes bored in 
trusses, structural composite lumber, structural glued-lam
inated members or I-joists are not permitted except where 
permitted by the manufacturer's recommendations or 
where the effects of such alterations are specifically con
sidered in the design of the member by a registered design 
professional. 
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. TABLE 2308.4.1.1(1) 
HEADER AND GIRDER SPANS"· b FOR EXTERIOR BEARING WALLS 

(Maximum spans for Douglas Fir-Larch, Hem-Fir, Southern Pine and Spruce-Pine-Firb and required number of jack studs) 

GROUND SNOW LOAD (psf)" 

30 50 
GIRDERS AND HEADERS 

SIZE Building width0 (feet) 
SUPPORTING 

20 28 36 20 28 36 

Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" 

2-2x4 3-6 1 3-2 1 2-10 1 3-2 1 2-9 1 2-6 1 

2-2x6 5-5 1 4-8 1 4-2 1 4-8 1 4-1 1 3-8 2 

2-2x 8 6-10 1 5-11 2 5-4 2 5-11 2 5-2 2 4-7 2 

2-2 x 10 8-5 2 7-3 2 6-6 2 7-3 2 6-3 2 5-7 2 

2-2 x 12 9-9 2 8-5 2 7-6 2 8-5 2 7-3 2 6-6 2 

Roof and ceiling 3-2x 8 8-4 1 7-5 1 6-8 1 7-5 1 6-5 2 5-9 2 

3-2x10 10-6 1 9-1 2 8-2 2 9-1 2 7-10 2 7-0 2 

3-2 x 12 12-2 2 10-7 2 9-5 2 10-7 2 9-2 2 8-2 2 

4-2x 8 9-2 1 84 1 7-8 1 84 1 7-5 1 6-8 1 

4-2 x 10 11-8 1 10-6 1 9-5 2 10-6 1 9-1 2 8-2 2 

4-2x12 14-1 1 12-2 2 10-11 2 12-2 2 10-7 2 9-5 2 

2-2x4 3-1 1 2-9 1 2-5 1 2-9 1 2-5 1 2-2 1 

2-2 x 6 4-6 1 4-0 1 3-7 2 4-1 1 3-7 2 3-3 2 

2-2x 8 5-9 2 5-0 2 4-6 2 5-2 2 4-6 2 4-1 2 

2-2 x 10 7-0 2 6-2 2 5-6 2 6-4 2 5-6 2 5-0 2 

2-2 x 12 8-1 2 7-1 2 6-5 2 74 2 6-5 2 5-9 3 
Roof, ceiling and one 

3-2x 8 7-2 1 6-3 2 5-8 2 6-5 2 5-8 2 5-1 2 
center-bearing floor 

3-2 x 10 8-9 2 7-8 2 6-11 2 7-11 2 6-11 2 6-3 2 

3-2 x 12 10-2 2 8-11 2 8-0 2 9-2 2 8-0 2 7-3 2 

4-2x 8 8-1 1 7-3 1 6-7 1 7-5 1 6-6 1 5-11 2 

4-2 x 10 10-1 1 8-10 2 8-0 2 9-1 2 8-0 2 7-2 2 

4-2 x 12 11-9 2 10-3 2 9-3 2 10-7 2 9-3 2 84 2 

2-2x4 2-8 1 2-4 1 2-1 1 2-7 1 2-3 1 2-0 1 

2-2x6 3-11 1 3-5 2 3-0 2 3-10 2 3-4 2 3-0 2 

2-2x 8 5-0 2 44 2 3-10 2 4-10 2 4-2 2 3-9 2 

2-2 x 10 6-1 2 5-3 2 4-8 2 5-11 2 5-1 2 4-7 3 

2-2 x 12 7-1 2 6-1 3 5-5 3 6-10 2 5-11 3 54 3 
Roof, ceiling and one clear 

3-2x 8 6-3 2 5-5 2 4-10 2 6-1 2 5-3 2 4-8 2 
span floor 

3-2 x 10 7-7 2 6-7 2 5-11 2 7-5 2 6-5 2 5-9 2 

3-2 x 12 8-10 2 7-8 2 6-10 2 8-7 2 7-5 2 6-8 2 

4-2x8 7-2 1 6-3 2 5-7 2 7-0 1 6-1 2 5-5 2 

4-2 x 10 8-9 2 7-7 2 6-10 2 8-7 2 7-5 2 6-7 2 

4-2 x 12 10-2 2 8-10 2 7-11 2 9-11 2 8-7 2 7-8 2 

2-2x4 2-7 1 2-3 1 2-0 1 2-6 1 2-2 1 1-11 1 

2-2x 6 3-9 2 3-3 2 2-11 2 3-8 2 3-2 2 2-10 2 

2-2 x 8 4-9 2 4-2 2 3-9 2 4-7 2 4-0 2 3-8 2 

2-2x10 5-9 2 5-1 2 4-7 3 5-8 2 4-11 2 4-5 3 

2-2 x 12 6-8 2 5-10 3 5-3 3 6-6 2 5-9 3 5-2 3 
Roof, ceiling and two 

3-2 x 8 5-11 2 5-2 2 4-8 2 5-9 2 5-1 2 4-7 2 
center-bearing floors 

3-2 x 10 7-3 2 64 2 5-8 2 7-1 2 6-2 2 5-7 2 

3-2 x 12 8-5 2 74 2 6-7 2 8-2 2 7-2 2 6-5 3 

4-2x8 6-10 1 6-0 2 5-5 2 6-8 1 5-10 2 5-3 2 

4-2 x 10 8-4 2 7-4 2 6-7 2 8-2 2 7-2 2 6-5 2 

4-2 x 12 9-8 2 8-6 2 7-8 2 9-5 2 8-3 2 7-5 2 

2-2x4 2-1 1 1-8 1 1-6 2 2-0 1 1-8 1 1-5 2 
Roof, ceiling, and two 

2-2x6 3-1 2 2-8 2 24 2 3-0 2 2-7 2 2-3 2 
clear span floors 

2-2 x8 3-10 2 3-4 2 3-0 3 3-10 2 34 2 2-11 3 

(continued) 
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TABLE 2308.4.1.1 (1 )-continued 
HEADER AND GIRDER SPANS•,b FOR EXTERIOR BEARING WALLS 

(Maximum spans for Douglas Fir-Larch, Hem-Fir, Southern Pine and Spruce-Pine-Firb and required number of jack studs) 

GIRDERS AND HEADERS SIZE 
SUPPORTING 

20 

Span NJ" Span 

2-2 x 10 4-9 2 4-1 

2-2 x 12 5-6 3 4-9 

3-2x 8 4-10 2 4-2 

Roof, ceiling, and two 3-2x 10 5-11 2 5-1 

clear span floors 3-2 x 12 6-10 2 5-11 

4-2x 8 5-7 2 4-10 

4-2 x 10 6-10 2 5-11 

4-2 x 12 7-11 2 6-10 

For SI: 1inch=25.4 mm, 1 pound per square foot= 0.0479 kPa. 
a. Spans are given in feet and inches. 

30 

28 

NJ" 

3 

3 

2 

2 

3 

2 

2 

2 

GROUND SNOW LOAD (psf)6 

50 

Building wldth0 (feet) 

36 20 28 36 

Span NJ" Span NJ" Span NJ" Span 

3-8 3 4-8 2 4-0 3 3-7 

4-3 3 5-5 3 4-8 3 4-2 

3-9 2 4-9 2 4-1 2 3-8 

4-7 3 5-10 2 5-0 2 4-6 

5-4 3 6-9 2 5-10 3 5-3 

4-4 2 5-6 2 4-9 2 4-3 

5-3 2 6-9 2 5-10 2 5-2 

6-2 3 7-9 2 6-9 2 6-0 

NJ" 

3 

3 

2 

3 

3 

2 

2 

3 

I b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas Fir-Larch, Hem-Fir and Spruce-Pine Fir. No. 1 or better grade lumber shall 
be used for Southern Pine. 

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 
d. NJ - Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 

approved framing anchor attached to the full-height wall stud and to the header. 
e. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf. 

TABLE 2308.4.1.1(2) 
HEADER AND GIRDER SPANS•,b FOR INTERIOR BEARING WALLS 

(Maximum spans for Douglas Fir-Larch, Hem-Fir, Southern Pine and Spruce-Pine-Fir' and required number of jack studs) 

HEADERS AND 
GIRDERS SIZE 

SUPPORTING 

2-2x4 

2-2x6 

2-2x8 

2-2 x 10 

2-2 x 12 

One floor only 3-2x 8 

3-2 x 10 

3-2 x 12 

4-2x8 

4-2 x 10 

4-2 x 12 

2-2x4 

2-2x6 

2-2 x 8 

2-2 x 10 

2-2 x 12 

Two floors 3-2x8 

3-2x 10 

3-2 x 12 

4-2x 8 

4-2 x 10 

4-2x12 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Spans are given in feet and inches. 

20 

Span NJ" 

3-1 l 

4-6 l 

5-9 l 

7-0 2 

8-1 2 

7-2 l 

8-9 l 

10-2 2 

9-0 l 

10-1 l 

11-9 l 

2-2 l 

3-2 2 

4-1 2 

4-11 2 

5-9 2 

5-1 2 

6-2 2 

7-2 2 

6-1 l 

7-2 2 

8-4 2 

BUILDING WIDTH0 (feet) 

28 36 

Span NJ" Span NJ" 

2-8 l 2-5 1 

3-11 l 3-6 l 

5-0 2 4-5 2 

6-1 2 5-5 2 

7-0 2 6-3 2 

6-3 l 5-7 2 

7-7 2 6-9 2 

8-10 2 7-10 2 

7-8 l 6-9 l 

8-9 l 7-10 2 

10-2 2 9-1 2 

1-10 l 1-7 l 

2-9 2 2-5 ·2 

3-6 2 3-2 2 

4-3 2 3-10 3 

5-0 3 4-5 3 

4-5 2 3-11 2 

5-4 2 4-10 2 

6-3 2 5-7 3 

5-3 2 4-8 2 

6-2 2 5-6 2 

7-2 2 6-5 2 

I b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas Fir-Larch, Hem-Fir and Spruce-Pine Fir. No. 1 or better grade lumber shall 
be used for Southern Pine. 

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 
d. NJ - Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 

approved framing anchor attached to the full-height wall stud and to the header. 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas Fir-Larch SS 
Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 
Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
12 

Southern Pine SS 
Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 
Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

Douglas Fir-Larch SS 
Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 
Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
16 

Southern Pine SS 
Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 
Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

TABLE 2308.4.2.1 (1) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load= 30 psf, L//'J. = 360) 

DEAD LOAD= 10 psf 

2x6 2x8 2 x 10 2x12 2x6 

Maximum floor joist spans 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

12-6 16-6 21-0 25-7 12-6 

12-0 15-10 20-3 24-8 12-0 

11-10 15-7 19-10 23-0 11-6 

9-8 12-4 15-0 17-5 8-8 

11-10 15-7 19-10 24-2 11-10 

11-7 15-3 19-5 23-7 11-7 

11-0 14-6 18-6 22-6 11-0 

9-8 12-4 15-0 17-5 8-8 

12-3 16-2 20-8 25-1 12-3 

11-10 15-7 19-10 24-2 11-10 

11-3 14-11 18-1 21-4 10-9 

9-2 11-6 14-0 16-6 8-2 

11-7 15-3 19-5 23-7 11-7 

11-3 14-11 19-0 23-0 11-3 

11-3 14-11 19-0 23-0 11-3 

9-8 12-4 15-0 17-5 8-8 

11-4 15-0 19-1 23-3 11-4 

10-11 14-5 18-5 21-4 10-8 

10-9 14-1 17-2 19-11 9-11 

8-5 10-8 13-0 15-1 7-6 

10-9 14-2 18-0 21-11 10-9 

10-6 13-10 17-8 20-9 10-4 

10-0 13-2 16-10 19-8 9-10 

8-5 10-8 13-0 15-1 7-6 

11-2 14-8 18-9 22-10 11-2 

10-9 14-2 18-0 21-4 10-9 

10-3 13-3 15-8 18-6 9-4 

7-11 10-10 12-1 14-4 7-1 

10-6 13-10 17-8 21-6 10-6 

10-3 13-6 17-2 19-11 9-11 

10-3 13-6 17-2 19-11 9-11 

8-5 10-8 13-0 15-1 7-6 

(continued) 
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DEAD LOAD = 20 psf 

2x8 2x 10 2 x 12 

(ft. - in.) (ft. - in.) (ft. - in.) 

16-6 21-0 25-7 

15-7 19-0 22-0 

14-7 17-9 20-7 

11-0 13-5 15-7 

15-7 19-10 24-2 

15-2 18-6 21-6 

14-4 17-6 20-4 

11-0 13~5 15-7 

16-2 20-8 25-1 

15-7 18-7 22-0 

13-8 16-2 19-1 

10-3 12-6 14-9 I 
15-3 19-5 23-7 

14-7 17-9 20-7 

14-7 17-9 20-7 

11-0 13-5 15-7 

15-0 19-1 23-0 

13-6 16-5 19-1 

12-7 15-5 17-10 

9-6 11-8 13-6 

14-2 18-0 21-11 

13-1 16-0 18-7 

12-5 15-2 17-7 

9-6 11-8 13-6 

14-8 18-9 22-10 

13-9 16-1 19-1 

11-10 14-0 16-6 

8-11 10-10 12-10 I 
13-10 17-8 21-4 

12-7 15-5 17-10 

12-7 15-5 17-10 

9-6 11-8 13-6 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas Fir-Larch SS 

Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 

Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
19.2 

Southern Pine SS 

Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 

Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

Douglas Fir-Larch SS 

Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 

Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
24 

Southern Pine SS 

Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 

Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

TABLE 2308.4.2.1(1)-continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, L/~ = 360) 

DEAD LOAD= 10 psf 

2x6 2x8 2x10 2x 12 2x6 

Maximum floor joist spans 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

10-8 14-1 18-0 21-10 10-8 

10-4 13-7 16-9 19-6 9-8 

10-1 12-10 15-8 18-3 9-1 

7-8 9-9 11-10 13-9 6-10 

10-1 13-4 17-0 20-8 10-1 

9-10 13-0 16-4 19-0 9-6 

9-5 12-5 15-6 17-1 8-11 

7-8 9-9 11-10 13-9 6-10 

10-6 13-10 17-8 21-6 10-6 

10-1 13-4 16-5 19-6 9-11 

9-6 12-1 14-4 16-10 8-6 

7-3 9-1 11-0 13-1 6-5 

9-10 13-0 16-7 20-2 9-10 

9-8 12-9 15-8 18-3 9-1 

9-8 12-9 15-8 18-3 9-1 

7-8 9-9 11-10 13-9 6-10 

9-11 13-1 16-8 20-3 9-11 

9-7 12-4 15-0 17-5 8-8 

9-1 11-6 14-1 16-3 8-1 

6-10 8-8 10-7 12-4 6-2 

9-4 12-4 15-9 19-2 9-4 

9-2 12-0 14-8 17-0 8-6 

8-9 11-4 13-10 16-1 8-0 

6-10 8-8 10-7 12-4 6-2 

9-9 12-10 16-5 19-11 9-9 

9-4 12-4 14-8 17-5 8-10 

8-6 10-10 12-10 15-1 7-7 

6-5 8-2 9-10 11-8 5-9 

9-2 12-1 15-5 18-9 9-2 

8-11 11-6 14-1 16-3 8-1 

8-11 11-6 14-1 16-3 8-1 

6-10 8-8 10-7 12-4 6-2 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
Note: Check sources for availability of lumber in lengths greater than 20 feet. 

DEAD LOAD = 20 psf 

2x8 2x10 2x12 

(ft. - in.) (ft. - in.) (ft. - in.) 

14-1 18-0 21-0 

12-4 15-0 17-5 

11-6 14-1 16-3 

8-8 10-7 12-4 

13-4 17-0 20-7 

12-0 14-8 17-0 

11-4 13-10 16-1 

8-8 10-7 12-4 

13-10 17-8 21-6. 

12-7 14-8 17-5 

10-10 12-10 15-1 

8-2 9-10 11-8 

13-0 16-7 19-6 

11-6 14-1 16-3 

11-6 14-1 16-3 

8-8 10-7 12-4 

13-1 16-2 18-9 

11-0 13-5 15-7 

10-3 12-7 14-7 

7-9 9-6 11-0 

12-4 15-9 18-5 

10-9 13-1 15-2 

10-2 12-5 14-4 

7-9 9-6 11-0 

12-10 16-5 19-8 

11-3 13-1 15-7 

9-8 11-5 13-6 

7-3 8-10 10-5 

12-1 15-0 17-5 

10-3 12-7 14-7 

10-3 12-7 14-7 

7-9 9-6 11-0. 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas Fir-Larch SS 

Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 

Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
12 

Southern Pine SS 

Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 

Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

Douglas Fir-Larch SS 

Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 

Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
16 

Southern Pine SS 

Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 

Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

TABLE 2308.4.2.1(2) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 

(Residential living areas, live load = 40 psf, LIL\ = 360) 

DEAD LOAD= 10 psf 

2x6 2x8 2x10 2x12 2x6 

Maximum floor joist spans 

(ft.· in.) (ft.· in.) (ft. ·in.) (ft.· in.) (ft.· in.) 

11-4 15-0 19-1 23-3 11-4 

10-11 14-5 18-5 22-0 10-11 

10-9 14-2 17-9 20-7 10-6 

8-8 11-0 13-5 15-7 7-11 

10-9 14-2 18-0 21-11 10-9 

10-6 13-10 17-8 21-6 10-6 

10-0 13-2 16-10 20-4 10-0 

8-8 11-0 13-5 15-7 7-11 

11-2 14-8 18-9 22-10 11-2 

10-9 14-2 18-0 21-11 10-9 

10-3 13-6 16-2 19-1 9-10 

8-2 10-3 12-6 14-9 7-5 

10-6 13-10 17-8 21-6 10-6 

10-3 13-6 17-3 20-7 10-3 

10-3 13-6 17-3 20-7 10-3 

8-8 11-0 13-5 15-7 7-11 

10-4 13-7 17-4 21-1 10-4 

9-11 13-1 16-5 19-1 9-8 

9-9 12-7 15-5 17-10 9-1 

7-6 9-6 11-8 13-6 6-10 

9-9 12-10 16-5 19-11 9-9 

9-6 12-7 16-0 18-7 9-6 

9-1 12-0 15-2 17-7 8-11 

7-6 9-6 11-8 13-6 6-10 

10-2 13-4 17-0 20-9 10-2 

9-9 12-10 16-1 19-1 9-9 

9-4 11-10 14-0 16-6 8-6 

7-1 8-1.1 10-10 12-10 6-5 

9-6 12-7 16-0 19-6 9-6 

9-4 12-3 15-5 17-10 9-1 

9-4 12-3 15-5 17-10 9-1 

7-6 9-6 11-8 13-6 6-10 

(continued) 

2015 INTERNATIONAL BUILDING CODE® 
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DEAD LOAD = 20 psf 

2x8 2x10 2x12 

(ft. ·in.) (ft.· in.) (ft. ·in.) 

15-0 19-1 23-3 

14-2 17-4 20-1 

13-3 16-3 18-10 

10-0 12-3 14-3 

14-2 18-0 21-11 

13-10 16-11 19-7 

13-1 16-0 18-6 

10-0 12-3 14-3 

14-8 18-9 22-10 

14-2 16-11 20-1 

12-6 14-9 17-5 

9-5 11-5 13-6 I 
13-10 17-8 21-6 

13-3 16-3 18-10 

13-3 16-3 18-10 

10-0 12-3 14-3 

13-7 17-4 21-0 

12-4 15-0 17-5 

11-6 14-1 16-3 

8-8 10-7 12-4 

12-10 16-5 19-11 

12-0 14-8 17-0 

11-4 13-10 16-1 

8-8 10-7 12-4 

13-4 17-0 20-9 

12-7 14-8 17-5 

10-10 12-10 15-1 

8-2 9-10 11-8 I 
12-7 16-0 19-6 

11-6 14-1 16-3 

11-6 14-1 16-3 

8-8 10-7 12-4 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas Fir-Larch SS 
Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 

Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
19.2 

Southern Pine SS 
Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 
Spruce-Pine-Fir # 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

Douglas Fir-Larch SS 

Douglas Fir-Larch #1 

Douglas Fir-Larch #2 

Douglas Fir-Larch #3 

Hem-Fir SS 
Hem-Fir #1 

Hem-Fir #2 

Hem-Fir #3 
24 

Southern Pine SS 
Southern Pine #1 

Southern Pine #2 

Southern Pine #3 

Spruce-Pine-Fir SS 
Spruce-Pine-Fir #1 

Spruce-Pine-Fir #2 

Spruce-Pine-Fir #3 

TABLE 2308.4.2.1(2)-continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 

(Residential living areas, live load = 40 psf, LI~ = 360) 

DEAD LOAD = 10 psf 

2x6 2x8 2x10 2 x 12 2x6 

Maximum floor joist spans 

(ft. - in.) (ft. - in.) {ft. - in.) {ft. ·in.) {ft. - in.) 

9-8 12-10 16-4 19-10 9-8 

9-4 12-4 15-0 17-5 8-10 

9-1 11-6 14-1 16-3 8-3 

6-10 8-8 10-7 12-4 6-3 

9-2 12-1 15-5 18-9 9-2 

9-0 11-10 14-8 17-0 8-8 

8-7 11-3 13-10 16-1 8-2 

6-10 8-8 10-7 12-4 6-3 

9-6 12-7 16-0 19-6 9-6 

9-2 12-1 14-8 17-5 9-0 

8-6 10-10 12-10 15-1 7-9 

6-5 8-2 9-10 11-8 5-11 

9-0 11-10 15-1 18-4 9-0 

8-9 11-6 14-1 16-3 8-3 

8-9 11-6 14-1 16-3 8-3 

6-10 8-8 10-7 12-4 6-3 

9-0 11-11 15-2 18-5 9-0 

8-8 11-0 13-5 15-7 7-11 

8-1 10-3 12-7 14-7 7-5 

6-2 7-9 9-6 11-0 5-7 

8-6 11-3 14-4 17-5 8-6 

8-4 10-9 13-1 15-2 7-9 

7-11 10-2 12-5 14-4 7-4 

6-2 7-9 9-6 11-0 5-7 

8-10 11-8 14-11 18-1 8-10 

8-6 11-3 13-1 15-7 8-1 

7-7 9-8 11-5 13-6 7-0 

5-9 7-3 8-10 10-5 5-3 

8-4 11-0 14-0 17-0 8-4 

8-1 10-3 12-7 14-7 7-5 

8-1 10-3 12-7 14-7 7-5 

6-2 7-9 9-6 11-0 5-7 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
Note: Check sources for availability oflumber in lengths greater than 20 feet. 
a. End bearing length shall be increased to 2 inches. 

DEAD LOAD = 20 psf 

2x8 2x10 2x12 

{ft. - In.) (ft. - in.) {ft. - in.) 

12-10 16-4 19-2 

11-3 13-8 15-11 

10-6 12-10 14-10 

7-11 9-8 11-3 

12-1 15-5 18-9 

10-11 13-4 15-6 

10-4 12-8 14-8 

7-11 9-8 11-3 

12-7 16-0 19-6 

11-5 13-5 15-11 

9-10 11-8 13-9 

7-5 9-0 10-8 

11-10 15-1 17-9 

l0-6 12-10 14-10 

10-6 12-10 14-10 

7-11 9-8 11-3 

11-11 14-9 17-1 

10-0 12-3 14-3 

9-5 11-6 13-4 

7-1 8-8 10-1 

11-3 14-4 16-10' 

9-9 11-11 13-10 

9-3 11-4 13-1 

7-1 8-8 10-1 

11-8 14-11 18-0 

10-3 12-0 14-3 

8-10 10-5 12-4 

6-8 8-1 9-6 

11-0 13-8 15-11 

9-5 11-6 13-4 

9-5 11-6 13-4 

7-1 8-8 10-1 
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2308.4.4 Framing around openings. Trimmer and header 
joists shall be doubled, or of lumber of equivalent cross 
section, where the span of the header exceeds 4 feet (1219 
mm). The ends of header joists more than 6 feet (1829 
mm) in length shall be supported by framing anchors or 
joist hangers unless bearing on a beam, partition or wall. 
Tail joists over 12 feet (3658 mm) in length shall be sup
ported at the header by framing anchors or on ledger strips 
not less than 2 inches by 2 inches (51 mm by 51 mm). 

2308.4.4.1 Openings in floor diaphragms in Seismic 
Design Categories B, C, D and E. Openings in hori
zontal diaphragms in Seismic Design Categories B, C, D 
and E with a dimension that is greater than 4 feet (1219 
mm) shall be constructed with metal ties and blocking in 
accordance with this section and Figure 2308.4.4.1(1). 
Metal ties shall be not less than 0.058 inch [1.47 mm (16 
galvanized gage)] in thickness by 11

/ 2 inches (38 mm) in 
width and shall have a yield stress not less than 33,000 
psi (227 Mpa). Blocking shall extend not less than the 
dimension of the opening in the direction of the tie and 
blocking. Ties shall be attached to blocking in accor
dance with the manufacturer's instructions but with not 
less than eight 16d common nails on each side of the 
header-joist intersection. 

Openings in floor diaphragms in Seismic Design 
Categories D and E shall not have any dimension 
exceeding 50 percent of the distance between braced 
wall lines or an area greater than 25 percent of the area 
between orthogonal pairs of braced wall lines [see Fig
ure 2308.4.4.1(2)]; or the portion of the structure con
taining the opening shall be designed in accordance 

WOOD 

with accepted engineering practice to resist the forces 
specified in Chapter 16, to the extent such irregular 
opening affects the performance of the conventional 
framing system. 

2308.4.4.2 Vertical offsets in floor diaphragms in 
Seismic Design Categories D and E. In Seismic 
Design Categories D and E, portions of a floor level 
shall not be vertically offset such that the framing 
members on either side of the offset cannot be lapped 
or tied together in an approved manner in accordance 
with Figure 2308.4.4.2 unless the portion of the struc
ture containing the irregular offset is designed in accor
dance with accepted engineering practice. 

Exception: Framing supported directly by founda
tions need not be lapped or tied directly together. 

2308.4.5 Joists supporting bearing partitions. Bearing 
partitions parallel to joists shall be supported on beams, 
girders, doubled joists, walls or other bearing partitions. 
Bearing partitions perpendicular to joists shall not be off
set from supporting girders, walls or partitions more than 
the joist depth unless such joists are of sufficient size to 
carry the additional load. 

2308.4.6 Lateral support. Floor and ceiling framing with 
a nominal depth-to-thickness ratio not less than 5 to 1 shall 
have one edge held in line for the entire span. Where the 
nominal depth-to-thickness ratio of the framing member 
exceeds 6 to 1, there shall be one line of bridging for each 
8 feet (2438 mm) of span, unless both edges of the mem
ber are held in line. The bridging shall consist of not less 
than 1-inch by 3-inch (25 mm by 76 mm) lumber, double 

JOISTS OR RAFTERS 

FIGURE 2308.4.4.1(1) 
OPENINGS IN FLOOR AND ROOF DIAPHRAGMS 
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nailed at each end, or equivalent metal bracing of equal 
rigidity, full-depth solid blocking or other approved 
means. A line of bridging shall also be required at supports 
where equivalent lateral support is not otherwise provided. 

2308.4. 7 Structural floor sheathing. Structural floor 
sheathing shall comply with the provisions of Section 
2304.8.1. 

2308.4.8 Under-floor ventilation. For under-floor venti
lation, see Section 1203.4. 

2308.4.9 Floor framing supporting braced wall panels. 
Where braced wall panels are supported by cantilevered 
floors or are set back from the floor joist support, the floor 
framing shall comply with Section 2308.6.7. 

2308.4.10 Anchorage of exterior means of egress com
ponents in Seismic Design Categories D and E. Exterior 
egress balconies, exterior stairways and ramps and similar 
means of egress components in structures assigned to Seis
mic Design Category D or E shall be positively anchored 
to the primary.structure at not more than 8 feet (2438 mm) 
on center or shall be designed for lateral forces. Such 
attachment shall not be accomplished by use of toenails or 
nails subject to withdrawal. 

2308.5 Wall construction. Walls of conventional light-frame 
construction shall be in accordance with this section. 

ll =-=-=-=- -==i-1 ' 
____ 11 II 
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PLAN VIEW 

2308.5.1 Stud size, height and spacing. The size, height 
and spacing of studs shall be in accordance with Table 
2308.5.1. 

Studs shall be continuous from a support at the sole 
plate to a support at the top plate to resist loads perpendic
ular to the wall. The support shall be a foundation or floor, 
ceiling or roof diaphragm or shall be designed in accor
dance with accepted engineering practice. 

Exception: Jack studs, trimmer studs and cripple studs 
at openings in walls that comply with Table 
2308.4.1.1 (1) or 2308.4.1.1 (2). 

2308.5.2 Framing details. Studs shall be placed with their 
wide dimension perpendicular to the wall. Not less than 
three studs shall be installed at each corner of an exterior 
wall. 

Exceptions: 
1. In interior nonbearing walls and partitions, studs are 

permitted to be set with the long dimension parallel 
to the wall. 

2. At corners, two studs are permitted, provided that 
wood spacers or backup cleats of 3/ 8-inch-thick (9.5 
mm) wood structural panel, 3

/ 8-inch (9.5 mm) Type 
M "Exterior Glue" particleboard, I-inch-thick (25 
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PLAN VIEW 

FIGURE 2308.4.4.1(2) 
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SECTION VIEW 

CANNOT BE 
TIED DIRECTLY 
TOGETHER 

FIGUR 2308.4.4.2 
PORTIONS OF FLOOR LEVEL OFFSET VERTICALLY 

SECTION VIEW 
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mm) lumber or other approved devices that will 
serve as an adequate backing for the attachment of 
facing materials are used. Where fire-resistance rat
ings or shear values are involved, wood spacers, 
backup cleats or other devices shall not be used 
unless specifically approved for such use. 

2308.5.3 Plates and sills. Studs shall have plates and sills 
in accordance with this section. 

2308.5.3.1 Bottom plate or sill. Studs shall have full 
bearing on a plate or sill. Plates or sills shall be not less 
than 2 inches (51 mm) nominal in thickness and have a 
width not less than the width of the wall studs. 

2308.5.3.2 Top plates. Bearing and exterior wall studs 
shall be capped with double top plates installed to pro
. vide overlapping at corners and at intersections with 
other partitions. End joints in double top plates shall be 
offset not less than 48 inches (1219 mm), and shall be 
nailed in accordance with Table 2304.10.1. Plates shall 
be a nominal 2 inches (51 mm) in depth and have a 
width not less than the width of the studs. 

Exception: A single top plate is permitted, provided 
that the plate is adequately tied at corners and inter
secting walls by not less than the equivalent of 3-
inch by 6-inch (76 mm by 152 mm) by 0.036-inch
thick (0.914 mm) galvanized steel plate that is nailed 
to each wall or segment of wall by six 8d [21/i" x 
0.113" (64-mm by 2.87 mm)] box nails or equiva
lent on each side of the joint. For the butt-joint splice 
between adjacent single top plates, not less than the 
equivalent of a 3-inch by 12-inch (76 mm by 304 
mm) by 0.036-inch-thick (0.914 mm) galvanized 
steel plate that is nailed to each wall or segment of 
wall by 12 8d [21

/ 2-inch x 0.113-inch (64 mm by 
2.87 mm)] box nails on each side of the joint shall be 
required, provided that the rafters, joists or trusses 
are centered over the studs with a tolerance of not 
more than 1 inch (25 mm). The top plate shall not be 
required over headers that are in the same plane and 
in line with the upper surface of the adjacent top 
plates and are tied to adjacent wall sections as 

WOOD 

required for the butt joint splice between adjacent 
single top plates. 

Where bearing studs are spaced at 24-inch (610 mm) 
intervals, top plates are less than two 2-inch by 6-inch 
(51 mm by 152 mm) or two 3-inch by 4-inch (76 mm 
by 102 mm) members and the floor joists, floor trusses 
or roof trusses that they support are spaced at more than 
16-inch (406 mm) intervals, such joists or trusses shall 
bear within 5 inches (127 mm) of the studs beneath or a 
third plate shall be installed. 

2308.5.4 Nonload-bearing walls and partitions. fu non
load-bearing walls and partitions, that are not part of a 
braced wall panel, studs shall be spaced not more than 24 
inches (610 mm) on center. fu interior nonload-bearing 
walls and partitions, studs are permitted to be set with the 
long dimension parallel to the wall. Where studs are set 
with the long dimensions parallel to the wall, use of utility 
grade lumber or studs exceeding 10 feet (3048 mm) is not 
permitted. futerior nonload-bearing partitions shall be 
capped with not less than a single top plate installed to 
provide overlapping at comers and at intersections with 
other walls and partitions. The plate shall be continuously 
tied at joints by solid blocking not less than 16 inches (406 
mm) in length and equal in size to the plate or by 1

/ 2-inch 
by 11

/2-inch (12.7 mm by 38 mm) metal ties with spliced 
sections fastened with two 16d nails on each side of the 
joint. 

2308.5.5 Openings in walls and partitions. Openings in 
exterior and interior walls and partitions shall comply with 
Sections 2308.5.5.1through2308.5.5.3. 

2308.5.5.1 Openings in exterior bearing walls. Head
ers shall be provided over each opening in exterior 
bearing walls. The size and spans in Table 
2308.4.1.1(1) are permitted to be used for one- and 
two-family dwellings. Headers for other buildings shall 
be designed in accordance with Section 2301.2, Item 1 
or 2. Headers shall be of two pieces of nominal 2-inch 
(51 mm) framing lumber set on edge as permitted by 
Table 2308.4.1.1(1) and nailed together in accordance 
with Table 2304.10.1 or of solid lumber of equivalent 
size. 

TABLE 2308.5.1 
SIZE, HEIGHT AND SPACING OF WOOD STUDS0 

BEARING WALLS NONBEARING WALLS 

STUD SIZE Supporting roof Supporting one floor, Supporting two floors, 
(Inches) Laterally unsupported and ceiling only roof and ceiling roof and ceiling Laterally unsupported Spacing 

stud height" (feet) 
Spacing (inches) 

stud height" (feet) (inches) 

2x 3h - - - - 10 16 

2x4 10 24 16 - 14 24 

3x4 10 24 24 16 14 24 

2x5 10 24 24 - 16 24 

2x6 10 24 24 16 20 24 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted 

where justified by an analysis. 
b. Shall not be used in exterior walls. 
c. Utility-grade studs shall not be spaced more than 16 inches on center or support more than a roof and ceiling, or exceed 8 feet in height for exterior walls and 

load-bearing walls or 10 feet for interior nonload-bearing walls. 
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Wall studs shall support the ends of the header in 
accordance with Table 2308.4.1.1(1). Each end of a lin
tel or header shall have a bearing length of not less than 
11

/ 2 inches (38 mm) for the full width of the lintel. 

2308.5.5.2 Openings in interior bearing partitions. 
Headers shall be provided over each opening in interior 
bearing partitions as required in Section 2308.5.5.1. 
The spans in Table 2308.4.1.1(2) are permitted to be 
used. Wall studs shall support the ends of the header in 
accordance with Table 2308.4.1.1(1) or 2308.4.1.1(2), 
as applicable. 

2308.5.5.3 Openings in interior nonbearing parti
tions. Openings in nonbearing partitions are permitted 
to be framed with single studs and headers. Each end of 
a lintel or header shall have a bearing length of not less 
than 11

/ 2 inches (38 mm) for the full width of the lintel. 

2308.5.6 Cripple walls. Foundation cripple walls shall be 
framed of studs that are not less than the size of the stud
ding above and not less than 14 inches (356 mm) in length, 
or shall be framed of solid blocking. Where exceeding 4 
feet (1219 mm) in height, such walls shall be framed of 
studs having the size required for an additional story. See 
Section 2308.6.6 for cripple wall bracing. 

2308.5.7 Bridging. Unless covered by interior or exterior 
wall coverings or sheathing meeting the minimum require
ments of this code, stud partitions or walls with studs hav
ing a height-to-least-thickness ratio exceeding 50 shall 
have bridging that is not less than 2 inches (51 mm) in 
thickness and of the same width as the studs fitted snugly 
and nailed thereto to provide adequate lateral support. 
Bridging shall be placed in every stud cavity and at a fre
quency such that no stud so braced shall have a height-to
least-thickness ratio exceeding 50 with the height of the 
stud measured between horizontal framing and bridging or 
between bridging, whichever is greater. 

2308.5.8 Pipes in walls. Stud partitions containing plumb
ing, heating or other pipes shall be framed and the joists 
underneath spaced to provide proper clearance for the pip
ing. Where a partition containing piping runs parallel to 
the floor joists, the joists underneath such partitions shall 
be doubled and spaced to permit the passage of pipes and 
shall be bridged. Where plumbing, heating or other pipes 
are placed in, or partly in, a partition, necessitating the cut-

ting of the soles or plates, a metal tie not less than 0.058 
inch (l.47 mm) (16 galvanized gage) and 11

/ 2 inches (38 
mm) in width shall be fastened to each plate across and to 
each side of the opening with not less than six 16d nails. 

2308.5.9 Cutting and notching. In exterior walls and 
bearing partitions, wood studs are permitted to be cut or 
notched to a depth not exceeding 25 percent of the width 
of the stud. Cutting or notching of studs to a depth not 
greater than 40 percent of the width of the stud is permit
ted in nonbearing partitions supporting no loads other than 
the weight of the partition. 

2308.5.10 Bored holes. Bored holes not greater than 40 
percent of the stud width are permitted to be bored in any 
wood stud. Bored holes not greater than 60 percent of the 
stud width are permitted in nonbearing partitions or in any 
wall where each bored stud is doubled, provided not more 
than two such successive doubled studs are so bored. In no 
case shall the edge of a bored hole be nearer than 5

/ 8 inch 
(15.9 mm) to the edge of the stud. Bored holes shall not be 
located at the same section of stud as a cut or notch. 

2308.5.11 Exterior wall sheathing. Except where stucco 
construction that complies with Section 2510 is installed, 
the outside of exterior walls, including gables, of enclosed 
buildings shall be sheathed with one of the materials of the 
nominal thickness specified in Table 2308 .5 .11 with fas
teners in accordance with the requirements of Section 
2304.10 or fasteners designed in accordance with accepted 
engineering practice. Alternatively, sheathing materials 
and fasteners complying with Section 2304.6 shall be per
mitted. 

2308.6 Wall bracing. Buildings shall be provided with exte
rior and interior braced wall lines as described in Sections 
2308.6.1through2308.6.10.2. 

2308.6.1 Braced wall lines. For the purpose of determin
ing the amount and location of bracing required along each 
story level of a building, braced wall lines shall be desig
nated as straight lines through the building plan in both the 
longitudinal and transverse direction and placed in accor
dance with Table 2308.6.1 and Figure 2308.6.1. Braced 
wall line spacing shall not exceed the distance specified in 
Table 2308.6.1. In structures assigned to Seismic Design 
Category D or E, braced wall lines shall intersect perpen
dicularly to each other. 

TABLE 2308.5.11 
MINIMUM THICKNESS OF WALL SHEATHING 

SHEATHING TYPE MINIMUM THICKNESS 
MAXIMUM WALL 
STUD SPACING 

Diagonal wood boards 5
/ 8 inch 24 inches on center 

Structural fiberboard 1
/ 2 inch 16 inches on center 

Wood structural panel In accordance with Tables 2308.6.3(2) and 2308.6.3(3) -

M-S "Exterior Glue" and M-2 "Exterior Glue" particleboard In accordance with Section 2306.3 and Table 2308.6.3(4) -

Gypsum sheathing 1
/ 2 inch 16 inches on center 

Reinforced cement mortar 1 inch 24 inches on center 

Hardboard panel siding In accordance with Table 2308.6.3(5) -
For SI: 1 inch= 25.4 mm. 
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BRACED PANELS ALLOWED 
UP TO 4' OFFSET FROM 

BRACED WALL LINE y~ 

&>~ ~.>---
MAX DISTANCE FROM END 
OF BWL TO BRACED PANEL 

PER TABLE 2308.6.1 r:z 
~~~I 

........ -

EXAMPLES OF THE 

EXAMPLES OF THE 
SUM OF BRACING PER BWL 
BWL 1=BWP1A+ BWP 1B + BWP1C 

For SI: 1 foot = 304.8 mm. 

FIGURE 2308.6.1 

WOOD 

BRACED PANELS ALLOWED UP TO 
4' OFFSET FROM BRACED WALL LINE 

CONTINUOUS FOUNDATION AND 
BRACED CRIPPLE WALL RECOMMENDED 
UNDER LOWER STORY BRACED WALL 
PANELS 

MAX DISTANCE OF BWP EXTENDING OVER 
OPENING BELOW IN SEISMIC DESIGN. 
CATEGORIES D AND E IN ACCORDANCE 
WITH SECTION 2308.6.8.1 

BASIC COMPONENTS OF THE LATERAL BRACING SYSTEM 
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MAXIMUM SEISMIC STORY 
SPACING OF 

DESIGN CONDITION {SEE BRACED 
CATEGORY SECTION 2308.2) 

WALL LINES 

oBb 35'-0" 

AandB a§ 35'-0" 

~ 35'-0" 

B 35'-0" 

c 

EJ 35'-0" 
~ 

DandE [2] 25'-0" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

NP= Not Permitted. 

TABLE 2308.6.1" 
WALL BRACING REQUIREMENTS 

BRACED PANEL LOCATION, 
SPACING (O.C.) AND MINIMUM PERCENTAGE {X) 

Bracing method" 

LIB DWB,WSP SFB, PBS, PCP, HPS, GB0 ·d 

Each end and 
Each end ands 25' - O" o.c. Each end ands 25'- 0" o.c. 

s 25'- 011 o.c. 

Each end and 
Each end ands 25'- 0" o.c. Each end ands 25'- O" o.c. 

s 25'- O" o.c. 

NP Each end ands 25'- 0" o.c. Each end ands 25'- O" o.c. 

NP Each end ands 25'- 0" o.c. Each end ands 25'- 0" o.c. 

Each end ands 25'- 0" o.c. Each end ands 25'- O" o.c. 
NP (minimum 25% of wall (minimum 25% of wall 

length)0 length)0 

Svs < 0.50: Each end ands Svs < 0.50: Each end ands 
25'- 0" o.c. (minimum 21 % 25'- 0" o.c. (minimum43% 
of wall length)0 of wall length)° 

0.5 s Svs < 0.75: Each end 0.5 s Svs < 0.75: Each end 
ands 25'- O" o.c. (mini- ands 25'- 0" o.c. (minimum 
mum 32% of wall length)0 59% of wall length)0 

NP 

0.75sSvsS1.00: Each end 0.75 s Svs s 1.00: Each end 
ands 25'- O" o.c. (mini- ands 25'- 0" o.c. (minimum 
mum 37% of wall length)° 75% ofwalllength) 

Svs > 1.00: Each end ands Svs > 1.00: Each end and s 
25'-0" o.c. (minimum48% 25'- 0" o.c. (minimum 
of wall length)0 100% ofwall length)0 

a. This table specifies minimum requirements for braced wall panels along interior or exterior braced wall lines. 
b. See Section 2308.6.3 for full description of bracing methods. 
c. For Method GB, gypsum wallboard applied to framing supports that are spaced at 16 inches on center. 
d. The required lengths shall be doubled for gypsum board applied to only one face of a braced wall panel. 

MAXIMUM DISTANCE 
OF BRACED WALL 

PANELS FROM EACH 
END OF BRACED 

WALL LINE 

12'- 611 

12'- 611 

12'- 611 

12'- 611 

12'- 611 

8'-0" 

e. Percentage shown represents the minimum amount of bracing required along the building length (or wall length if the structure has an irregular shape). 
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2308.6.2 Braced wall panels. Braced wall panels shall be 
placed along braced wall lines in accordance with Table 
2308.6.1 and Figure 2308.6.1 and as specified in Table 
2308.6.3(1). A braced wall panel shall be located at each 
end of the braced wall line and at the comers of intersect
ing braced wall lines or shall begin within the maximum 
distance from the end of the braced wall line in accor
dance with Table 2308.6.1. Braced wall panels in a braced 
wall line shall not be offset from each other by more than 
4 feet (1219 mm). Braced wall panels shall be clearly indi
cated on the plans. 

2308.6.3 Braced wall panel methods. Construction of 
braced wall panels shall be by one or a combination of the 
methods in Table 2308.6.3(1). Braced wall panel length 
shall be in accordance with Section 2308.6.4 or 2308.6.5. 

2308.6.4 Braced wall panel construction. For Methods 
DWB, WSP, SFB, PBS, PCP and HPS, each panel must be 
not less than 48 inches (1219 mm) in length, covering 
three stud spaces where studs are spaced 16 inches (406 
mm) on center and covering two stud spaces where studs 

WOOD 

are spaced 24 inches (610 mm) on center. Braced wall 
panels less than 48 inches (1219 mm) in length shall not 
contribute toward the amount of required bracing. Braced 
wall panels that are longer than the required length shall 
be credited for their actual length. For Method GB, each 
panel must be not less than 96 inches (2438 mm) in length 
where applied to one side of the studs or 48 inches (1219 
mm) in length where applied to both sides. 

Vertical joints of panel sheathing shall occur over studs 
and adjacent panel joints shall be nailed to common fram
ing members. Horizontal joints shall occur over blocking 
or other framing equal in size to the studding except where 
waived by the installation requirements for the specific 
sheathing materials. Sole plates shall be nailed to the floor 
framing in accordance with Section 2308.6.7 and top 
plates shall be connected to the framing above in accor
dance with Section 2308.6.7.2. Where joists are perpen
dicular to braced wall lines above, blocking shall be 
provided under and in line with the braced wall panels. 

TABLE 2308.6.3(1) 
BRACING METHODS 

METHODS, 
CONNECTION CRITERIA" 

MINIMUM THICKNESS FIGURE 
MATERIAL Fasteners Spacing 

Table 2304.10.1 
Wood: per stud plus top 
and bottom plates 

1" x 4" wood or approved iinimr_ LIB" metal straps attached at 45° Metal strap: installed in Metal strap: installed in 
Let-in-bracing to 60° angles to studs at accordance with accordance with 

maximum of 16" o.c. 1--l 1----1 manufacturer's manufacturer's 
recommendations recommendations 

%"thick (1 11 nominal) x 611 IITih DWB minimum width to studs at Table 2304.10.1 Per stud 
Diagonal wood boards 

maximum of 24" o.c. 
1-1 1-1 

3
/ 8" in accordance with DE WSP 

Table 2308.6.3(2) or Table 2304.10.1 6 11 edges 12" field 
Wood structural panel 

2308.6.3(3) !~'.~ :~:'~~ 
1-1 1-1 

SFB 1/2" in accordance with lffih_ Structural Table 2304.10.1 to studs at Table 2304.10.1 3" edges 611 field 
fiberboard sheathing maximum 16" o.c. 

1-1 1-1 

(continued) 
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TABLE 2308.6.3(1 )-continued 
BRACING METHODS 

METHODS, 
CONNECTION CRITERIA" 

MINIMUM THICKNESS FIGURE 
MATERIAL Fasteners Spacing 

Section 2506.2 for exterior 
and interior sheathing: 5d 

For all braced wall panel loca-

GB 1
/ 2" or5/g"byamininmmof riin 

annual ringed cooler nails 
tions: 7" o.c. along panel 

(15
/ 8" x 0.086") or 11

// 
Gypsum board 4' wide to studs at 

screws (Type W or S) for 1/z" edges (including top and bot-
(Double sided) maximum of 24" o.c. 

gypsum board or 15
/ 8" screws 

tom plates) and 7" o.c. in the 
1-l 1-l field 

(Type W or S) for\" gypsum 
board 

3
/ 8" or 1/ 2" in accordance 

riin 
6dcommon (2" long x 0.113" 

PBS with Table 2308.6.3(4) to 
dia.) nails for \" thick 

Particleboard sheathing studs at maximum of 
sheathing or 8d common 3" edges 6" field 
(21

/ 2" long x 0.131" dia.) nails 
16" o.c. I--! 1-l for 1/ 2" thick sheathing 

' 

riin_ 11
/ 2" long, 11 gage, 7

/ 16" dia. 
PCP Section 2510 to studs at 

head nails or 7 
/ 8" long, 

6" o.c. on all framing 
Portland cement plaster maximum of 16" o.c. 

16 gage staples 
members 

I--! 1-l 

711t in accordance with liil HPS 
Table 2304.10.1 4" edges 8" field 

Hardboard panel siding Table 2308.6.3(5) 
I--! 1-l 

ABW 
3/g" lillib Figure 2308.6.5.1 and 

Figure 2308.6.5.1 
Alternate braced wall Section 2308.6.5.1 

-
I I I I 

PFH µij1 Figure 2308.6.5.2 and 
Portal frame 3/s" Figure 2308.6.5.2 

with hold-downs 
Section 2308.6.5.2 

I 11: 

For SI: 1 foot= 304.8 mm, 1 degree= 0.01745 rad. 
a. Method LIB shall have gypsum board fastened to at least one side with nails or screws. 

TABLE 2308.6.3(2) 
EXPOSED PLYWOOD PANEL SIDING 

MINIMUM THICKNESS• STUD SPACING 

(inch) 
MINIMUM NUMBER OF PLIES (inches) 

Plywood siding applied directly to studs or over sheathing 

3!a 3 16b 

112 4 24 

For SI: 1 inch= 25.4 mm. 
a. Thickness of grooved panels is measured at bottom of grooves. 
b. Spans are permitted to be 24 inches if plywood siding applied with face grain perpendicular to studs or over one of the following: (1) 1-inch board sheathing, 

(2) 7I16 -inch wood structural panel sheathing or (3) 3 I 8-inch wood structural panel sheathing with strength axis (which is the long direction of the panel unless 
otherwise marked) of sheathing perpendicular to studs. 
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TABLE 2308.6.3(3) 
WOOD STRUCTURAL PANEL WALL SHEATHINGb 

(Not Exposed to the Weather, Strength Axis Parallel or Perpendicular to Studs Except as Indicated Below) 

STUD SPACING (inches) 
MINIMUM PANEL SPAN Nailable sheathing 

THICKNESS 
(inch) 

RATING Siding nailed to studs Sheathing parallel to Sheathing perpendicular to 
studs studs 

3/8,15/32.1!2 
16/0, 20/0, 24/0, 32/16 

24 16 24 
Wall-24" o.c. 

7/16.1\2.1!2 
24/0, 24/16, 32/16 

24 24• 24 
Wall-24" o.c. 

For SI: 1 inch= 25.4 mm. 
a. Plywood shall consist of four or more plies. 
b. Blocking of horizontal joints shall not be required except as specified in Section 2308.6.4. 

TABLE 2308.6.3(4) 
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING 

(Not Exposed to the Weather, Long Dimension of the Panel Parallel or Perpendicular to Studs) 

THICKNESS 
GRADE 

(inch) 

M-S "Exterior Glue" 3/8 
and M-2 "Exterior Glue" 112 

For SI: 1 inch= 25.4 mm. 

MINIMUM NOMINAL 
2 x4 FRAMING SIDING THICKNESS 

(inch) 
MAXIMUM SPACING 

1. Lap siding 

Direct to studs 3/8 16" o.c. 

Over sheathing 3/8 16" o.c. 

2. Square edge panel siding 

Direct to studs 3/8 24" o.c. 

Over sheathing 3/8 24" o.c. 

3. Shiplap edge panel siding 

Direct to studs 3/8 16" o.c. 

Over sheathing 3/8 16" o.c. 

For SI: 1 inch= 25.4 mm. 
a. Nails shall be corrosion resistant. 
b. Minimum acceptable nail dimensions: 

STUD SPACING (inches) 

Siding nailed Sheathing under coverings specified in Section 2308.6.3 
to studs parallel or perpendicular to studs 

16 

16 

TABLE 2308.6.3(5) 
HARDBOARD SIDING 

-

16 

NAIL SPACING 
NAIL SIZE"·"·• 

General Bracing panels0 

8d 16" o.c. Not applicable 

lOd 16" o.c. Not applicable 

6d 
6" o.c. edges; 4" o.c. edges; 
12" o.c. at intermediate supports 8" o.c. at intermediate supports 

8d 
6" o.c. edges; 4" o.c. edges; 
12" o.c. atintermediate supports 8" o.c. at intermediate supports 

6d 
6" o.c. edges; 4" o.c. edges; 
12" o.c. at intermediate supports 8" o.c. at intermediate supports 

8d 
6" o.c. edges; 4" o.c. edges; 
12" o.c. at intermediate supports 8" o.c. at intermediate supports 

Panel Siding (inch) Lap Siding (inch) 

Shank diameter 0.092 0.099 
Head diameter 0.225 0.240 

c. Where used to comply with Section 2308.6. 
d. Nail length must accommodate the sheathing and penetrate framing 11

/ 2 inches. 
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2308.6.5 Alternative bracing. An alternate braced wall 
(ABW) or a portal frame with hold-downs (PFH) de
scribed in this section is permitted to substitute for a 48-
inch (1219 mm) braced wall panel of Method DWB, 
WSP, SFB, PBS, PCP or HPS. For Method GB, each 96-
inch (2438 mm) section (applied to one face) or 48-inch 
(1219 mm) section (applied to both faces) or portion 
thereof required by Table 2308.6.1 is permitted to be 
replaced by one panel constructed in accordance with 
Method ABW or PFH. 

2308.6.5.1. Alternate braced wall (ABW). An ABW 
shall be constructed in accordance with this section and 
Figure 2308.6.5.1. In one-story buildings, each panel 
shall have a length of not less than 2 feet 8 inches (813 
mm) and a height of not more than 10 feet (3048 mm). 
Each panel shall be sheathed on one face with 3

/ 8-inch 
(3.2 mm) minimum-thickness wood structural panel 
sheathing nailed with 8d common or galvanized box 
nails in accordance with Table 2304.10.1 and blocked 
at wood structural panel edges. Two anchor bolts 
installed in accordance with Section 2308.3.1 shall be 
provided in each panel. Anchor bolts shall be placed at 
each panel outside quarter points. Each panel end stud 
shall have a hold-down device fastened to the founda
tion, capable of providing an approved uplift capacity 
of not less than 1,800 pounds (8006 N). The hold-down 
device shall be installed in accordance with the manu
facturer's recommendations. The ABW shall be sup
ported directly on a foundation or on floor framing 
supported directly on a foundation that is continuous 
across the entire length of the braced wall line. This 
foundation shall be reinforced with not less than one 
No. 4 bar top and bottom. Where the continuous foun
dation is required to have a depth greater than 12 inches 
(305 mm), a minimum 12-inch by 12-inch (305 mm by 
305 mm) continuous footing or turned-down slab edge 
is permitted at door openings in the braced wall line. 

1- MIN. 3/a''THICKWOOD 
I STRUCTURALPANEL 
~ SHEATHING ON ONE FACE 
I 
~ MIN. 2x4 FRAMING. MIN. DOUBL 
2 STUDS REQUIRED---~ 

9 o STUDS UNDER HEADER AS 
~ REQUIRED 

HOLD-DOWN PER SECTION 
2308.6.5.1 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

This continuous footing or turned-down slab edge shall 
be reinforced with not less than one No. 4 bar top and 
bottom. This reinforcement shall be lapped 15 inches 
(381 mm) with the reinforcement required in the con
tinuous foundation located directly under the braced 
wall line. 

Where the ABW is installed at the first story of two
story buildings, the wood structural panel sheathing 
shall be provided on both faces, three anchor bolts shall 
be placed at one-quarter points and tie-down device 
uplift capacity shall be not less than 3,000 pounds (13 
344N). 

2308.6.5.2 Portal frame with hold-downs (PFH). A 
PFH shall be constructed in accordance with this sec
tion and Figure 2308.6.5.2. The adjacent door or win
dow opening shall have a full-length header. 

In one-story buildings, each panel shall have a length 
of not less than 16 inches ( 406 mm) and a height of not 
more than 10 feet (3048 mm). Each panel shall be 
sheathed on one face with a single layer of 3/ 8-inch (9.5 
mm) minimum-thickness wood structural panel sheath
ing nailed with 8d common or galvanized box nails in 
accordance with Figure 2308.6.5.2. The wood struc
tural panel sheathing shall extend up over the solid 
sawn or glued-laminated header and shall be nailed in 
accordance with Figure 2308.6.5.2. A built-up header 
consisting of at least two 2-inch by 12-inch (51 mm by 
305 mm) boards, fastened in accordance with Item 24 
of Table 2304.10.1 shall be permitted to be used. A 
spacer, if used, shall be placed on the side of the built
up beam opposite the wood structural panel sheathing. 
The header shall extend between the inside faces of the 
first full-length outer studs of each panel. The clear 
span of the header between the inner studs of each 
panel shall be not less than 6 feet (1829 mm) and not 
more than 18 feet (5486 mm) in length. A strap with an 

FOR PANEL SPLICE (IF NEEDED} ADJOINING PANEL 
EDGES SHALL MEET OVER AND BE FASTENED TO 
COMMON FRAMING 

8d COMON OR GALVANIZED BOX NAILS AT 6" O.C. 
AT PANEL EDGES FOR SINGLE STORY AND AT 4" O.C. 
AT PANEL EDGES FOR THE FIRST OF 2 STORIES 

ANCHOR BOLTS PER SECTION 2308.6.5.1 

MINIMUM REINFORCING OF FOUNDATION, ONE 
#4 BAR TOP AND BOTTOM OF FOOTING. 
REINFORCING SHALL BE LAPPED 15 INCHES MIN. 

FIGURE 2308.6.5.1 
ALTERNATE BRACED WALL PANEL (ABW) 

514 2015 INTERNATIONAL BUILDING CODE® 



uplift capacity of not less than 1,000 pounds (4,400 N) 
shall fasten the header to the inner studs opposite the 
sheathing. One anchor bolt not less than 5

/ 8 inch (15.9 
mm) diameter and installed in accordance with Section 
2308.3.l shall be provided in the center of each sill 
plate. The studs at each end of the panel shall have a 
hold-down device fastened to the foundation with an 
uplift capacity of not less than 3,500 pounds (15 570 
N). 

Where a panel is located on one side of the opening, 
the header shall extend between the inside face of the 
first full-length stud of the panel and the bearing studs 
at the other end of the opening. A strap with an uplift 
capacity of not less than 1,000 pounds (4400 N) shall 
fasten the header to the bearing studs. The bearing 
studs shall also have a hold-down device fastened to the 
foundation with an uplift capacity of not less than 1,000 
pounds ( 4400 N). The hold-down devices shall be an 
embedded strap type, installed in accordance with the 
manufacturer's recommendations. The PFH panels 
shall be supported directly on a foundation that is con
tinuous across the entire length of the braced wall line. 
This foundation shall be reinforced with not less than 
one No. 4 bar top and bottom. Where the continuous 
foundation is required to have a depth greater than 12 
inches (305 mm), a minimum 12-inch by 12-inch (305 
mm by 305 mm) continuous footing or turned-down 
slab edge is permitted at door openings in the braced 
wall line. This continuous footing or turned-down slab 
edge shall be reinforced with not less than one No. 4 
bar top and bottom. This reinforcement shall be lapped 
not less than 15 inches (381 mm) with the reinforce
ment required in the continuous foundation located 
directly under the braced wall line. 

WOOD 

Where a PFH is installed at the first story of two
story buildings, each panel shall have a length of not 
less than 24 inches (610 mm). 

2308.6.6 Cripple wall bracing. Cripple walls shall be 
braced in accordance with Section 2308.6.6.1 or 
2308.6.6.2. 

2308.6.6.1 Cripple wall bracing in Seismic Design 
Categories A, B and C. For the purposes of this sec
tion, cripple walls in Seismic Design Categories A, B 
and C having a stud height exceeding 14 inches (356 
mm) shall be considered a story and shall be braced in 
accordance with Table 2308.6.1. Spacing of edge nail
ing for required cripple wall bracing shall not exceed 6 
inches (152 mm) on center along the foundation plate 
and the top plate of the cripple wall. Nail size, nail 
spacing for field nailing and more restrictive boundary 
nailing requirements shall be as required elsewhere in 
the code for the specific bracing material used. 

2308.6.6.2 Cripple wall bracing in Seismic Design 
Categories D and E. For the purposes of this section, 
cripple walls in Seismic Design Categories D and E 
having a stud height exceeding 14 inches (356 mm) 
shall be considered a story and shall be braced in accor
dance with Table 2308.6.1. Where interior braced wall 
lines occur without a continuous foundation below, the 
length of parallel exterior cripple wall bracing shall be 
one and one-half times the lengths required by Table 
2308.6.1. Where the cripple wall sheathing type used is 
Method WSP or DWB and this additional length of 
bracing cannot be provided, the capacity of WSP or 
DWB sheathing shall be increased by reducing the 
spacing of fasteners along the perimeter of each piece 
of sheathing to 4 inches (102 mm) on center. 

EXTENT OF HEADER 
DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS) 

EXTENT OF HEADER 

SINGLE PORTAL FRAME (ONE BRACED WALL PANEL) 

MIN. 3"x11.25" NET HEADER 

rMIN. 1000 LB TIE-DOWN 
1---~ I DEVICE 

6'T018' 

\__1000 lb STRAP OPPOSITE SHEATHING 

FASTEN TOP PLATE TO HEADER WITH TWO 
ROWS OF 16d SINKER NAILS AT 3" O.C. TYP. 

FASTEN SHEATHING TO HEADER WITH 8d COMMON 
OR GALVANIZED BOX NAILS IN 3" GRID PATTERN AS 
SHOWN AND 3" 0.C. IN ALL FRAMING (STUDS, 
BLOCKING AND SILLS) TYP. 
MIN. WIDTH= 16" FOR ONE-STORY STRUCTURES 
MIN. WIDTH = 24" FOR USE IN FIRST OF TWO STOR 
STRUCTURES 

MIN. 2x4 FRAMING 
3/a" MIN. THICKNESS WOOD STRUCTURAL PANEL 
SHEATHING 

MIN. 3500 LB TIE-DOWN DEVICE (EMBEDDED INTO 
CONCRETE AND NAILED INTO FRAMING IN 
ACCORDANCE WITH MANUFACTURER'S 
RECOMMENDATIONS) 

For SI: 1inch=25.4 mm, I foot= 304.8 mm, 1pound=4.448 N. 

FIGURE 2308.6.5.2 

FOR PANEL SPLICE (IF 
NEEDED) PANEL EDGES 
SHALL BE BLOCKED AND 
OCCUR WITHIN MIDDLE 
24 IN. OF PORTAL HEIGHT. 
ONE ROW OF TYPICAL 
SHEATHING-TO-FRAMING 
NAILING IS REQUIRED 
AT EACH PANEL EDGE. 
IF 2x4 DOUBLE BLOCKING 
IS USED THE 2x4S MUSJT 
BE NAILED TOGETHER 
WITH (3) 16d SINKERS 

~MIN. DOUBLE 2x4 POST 

,-~~~16ioo LB TIE-DOWN 

PORTAL FRAME WITH HOLD-DOWNS (PFH) 
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2308.6. 7 Connections of braced wall panels. Braced 
wall panel joints shall occur over studs or blocking. 
Braced wall panels shall be fastened to studs, top and bot
tom plates and at panel edges. Braced wall panels shall be 
applied to nominal 2-inch-wide [actual 11

/ 2-inch (38 mm)] 
or larger stud framing. 

2308.6. 7.1 Bottom plate connection. Braced wall line 
bottom plates shall be connected to joists or full-depth 
blocking below in accordance with Table 2304.10.1, or 
to foundations in accordance with Section 2308.6.7.3. 

2308.6.7.2 Top plate connection. Where joists or raf
ters are used, braced wall line top plates shall be fas
tened over the full length of the braced wall line to 
joists, rafters, rim boards or full-depth blocking above 
in accordance with Table 2304.10.1, as applicable, 
based on the orientation of the joists or rafters to the 
braced wall line. Blocking shall be not less than 2 
inches (51 mm) in nominal thickness and shall be fas
tened to the braced wall line top plate as specified in 
Table 2304.10.1. Notching or drilling of holes in block
ing in accordance with the requirements of Section 
2308.4.2.4 or 2308.7.4 shall be permitted. 

At exterior gable end walls, braced wall panel 
sheathing in the top story shall be extended and fas
tened to the roof framing where the spacing between 
parallel exterior braced wall lines is greater than 50 feet 
(15 240mm). 

Where roof trusses are used and are installed per
pendicular to an exterior braced wall line, lateral forces 
shall be transferred from the roof diaphragm to the 
braced wall over the full length of the braced wall line 

ROOF SHEATHING------------. 

EDGE NAILING PER 
TABLE 2304.10.1 (TYP)----~ 

~ 2x BLOCKING ATTACHED TO 
-"' TRUSS TOP CHORD PER 
q TABLE 2304.10.1, 
~ ITEM1 

MIDDLE 1/3AVAILABLE 
FOR VENT HOLES. (CONT. 
VENT NOT ALLOWEb) --

BRACING'---

BRACED WALL LINE --
6'·0" MAX 

by blocking of the ends of the trusses or by other 
approved methods providing equivalent lateral force 
transfer. Blocking shall be not less than 2 inches (51 
mm) in nominal thickness and equal to the depth of the 
truss at the wall line and shall be fastened to the braced 
wall line top plate as specified in Table 2304.10.1. 
Notching or drilling of holes in blocking in accordance 
with the requirements of Section 2308.4.2.4 or 
2308.7.4 shall be permitted. 

Exception: Where the roof sheathing is greater than 
91

/ 4 inches (235 mm) above the top plate, solid 
blocking is not required where the framing members 
are connected using one of the following methods: 

1. In accordance with Figure 2308.6.7.2(1). 

2. In accordance with Figure 2308.6.7.2(2). 

3. Full-height engineered blocking panels de
signed for values listed in A WC WFCM. 

4. A design in accordance with accepted engi-
neering methods. 

2308.6.7.3 Sill anchorage. Where foundations are 
required by Section 2308.6.8, braced wall line sills 
shall be anchored to concrete or masonry foundations. 
Such anchorage shall conform to the requirements of 
Section 2308.3. The anchors shall be distributed along 
the length of the braced wall line. Other anchorage 
devices having equivalent capacity are permitted. 

2308.6.7.4 Anchorage to all-wood foundations. 
Where all-wood foundations are used, the force transfer 
from the braced wall lines shall be determined based on 

NAILING PER TABLE 2304.10.1, ITEM 1 

PROVIDE VENTING PER 
SECTION 1203.2 

a. Methods of bracing shall be as described in Table 2308.6.3(1) DWB, WSP, SFB, GB, PBS, PCP or HPS. 

For SI: 1 foot= 304.8 mm. 

FIGURE 2308.6.7.2(1) 
BRACED WALL LINE TOP PLATE CONNECTION 
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calculation and shall have a capacity that is not less 
than the connections required by Section 2308.3. 

2308.6.8 Braced wall line and diaphragm support. 
Braced wall lines and floor and roof diaphragms shall be 
supported in accordance with this section. 

2308.6.8.1 Foundation requirements. Braced wall 
lines shall be supported by continuous foundations. 

Exception: For structures with a maximum plan 
dimension not more than 50 feet (15 240 mm), con
tinuous foundations are required at exterior walls 
only. 

For structures in Seismic Design Categories D and E, 
exterior braced wall panels shall be in the same plane 
vertically with the foundation or the portion of the 
structure containing the offset shall be designed in 
accordance with accepted engineering practice and 
Section 2308.1.1. 

Exceptions: 

1. Exterior braced wall panels shall be permitted 
to be located not more than 4 feet (1219 mm) 
from the foundation below where supported 
by a floor constructed in accordance with all 
of the following: 

1.1. Cantilevers or setbacks shall not 
exceed four times the nominal depth 
of the floor joists. 

1.2. Floor joists shall be 2 inches by 10 
inches (51 mm by 254 mm) or larger 
and spaced not more than 16 inches 
(406 mm) on center. 

EDGE NAILING PER 
TABLE 2304.10.1 (TYP) 

ATTACH BLOCKING TO 
TRUSS TOP CHORD 
PER TABLE 2304.10.1 
ITEM 1 -------J 

6'-0" MAX 

@SECTION 

NAILING PER 
TABLE 2304.10.1, 
ITEM 1 

WOOD 

1.3. The ratio of the back span to the canti
lever shall be not less than 2 to 1. 

1.4. Floor joists at ends of braced wall 
panels shall be doubled. 

1.5. A continuous rim joist shall be con
nected to the ends of cantilevered 
joists. The rim joist is permitted to be 
spliced using a metal tie not less than 
0.058 inch (l.47 mm) (16 galvanized 
gage) and 11

/ 2 inches (38 mm) in 
width fastened with six 16d common 
nails on each side. The metal tie shall 
have a yield stress not less than 33,000 
psi (227 MPa). 

1.6. Joists at setbacks or the end of cantile
vered joists shall not carry gravity 
loads from more than a single story 
having uniform wall and roof loads 
nor carry the reactions from headers 
having a span of 8 feet (2438 mm) or 
more. 

2. The end of a required braced wall panel shall 
be allowed to extend not more than 1 foot (305 
mm) over an opening in the wall below. This 
requirement is applicable to braced wall pan
els offset in plane and braced wall panels off
set out of plane as permitted by Exception 1. 
Braced wall panels are permitted to extend 
over an opening not more than 8 feet (2438 
mm) in width where the header is a 4-inch by 
12-inch (102 mm by 305 mm) or larger mem
ber. 

WALL BRACING 
BELOW NOT SHOWN 

®ELEVATION 

a. Methods of bracing shall be as described In Table 2,308.6.3(1) DWB, WSP, SFB, GB, PBS, PCP or HPS. 

For SI: 1 foot= 304.8 mm. 

FIGURE 2308.6.7.2(2) 
BRACED WALL PANEL TOP PLATE CONNECTION 
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2308.6.8.2 Floor and roof diaphragm support in 
Seismic Design Categories D and E. In structures 
assigned to Seismic Design Categories D or E, floor 
and roof diaphragms shall be laterally supported by 
braced wall lines on all edges and connected in accor
dance with Section 2308.6.7 [see Figure 2308.6.8.2(1)]. 

Exception: Portions of roofs or floors that do not 
support braced wall panels above are permitted to 
extend up to 6 feet (1829 mm) beyond a braced wall 
line [see Figure 2308.6.8.2(2)] provided that the 
framing members are connected to the braced wall 
line below in accordance with Section 2308.6.7. 

2308.6.8.3 Stepped footings in Seismic Design Cate
gories B, C, D and E. In Seismic Design Categories B, 
C, D and E, where the height of a required braced wall 

panel extending from foundation to floor above varies 
more than 4 feet (1219 mm), the following construction 
shall be used: 

1. Where the bottom of the footing is stepped and 
the lowest floor framing rests directly on a sill 
bolted to the footings, the sill shall be anchored 
as required in Section 2308.3. 

2. Where the lowest floor framing rests directly on a 
sill bolted to a footing not less than 8 feet (2438 
mm) in length along a line of bracing, the line 
shall be considered to be braced. The double 
plate of the cripple stud wall beyond the segment 
of footing extending to the lowest framed floor 
shall be spliced to the sill plate with metal ties, 
one on each side of the sill and plate. The metal 

---------------------------------------, 

·---------------------------------, 
' 

I 
' ' I 
' --- ---

BRACED WALL LINES 

-----------1 

PLAN VIEW , I 

THERE IS NO BRACED~.:~-~~~~------------
SUPPORTING THIS EDGE OF ROOF 

FIGURE 2308.6.8.2(1) 
ROOF IN SOC D OR E NOT SUPPORTED ON ALL EDGES 

------------------------------------------! 
BRACED WALL LINES 

' ' 
I 

PLAN VIEW : 

' ' 

-----------, 

L _____________________________________ i ~ 

'----------- ______________ J 

ROOF SHALL BE PERMITTED 
TO EXTEND UP TO 6' BEYOND 
THE BRACED WALL LINE 

For SI: 1 foot= 304.8 mm. 

FIGURE 2308.6.8.2(2) 
ROOF EXTENSION IN SOC DORE BEYOND BRACED WALL LINE 

518 2015 INTERNATIONAL BUILDING CODE® 



ties shall be not less than 0.058 inch [1.47 mm 
(16 galvanized gage)] by 11

/ 2 inches (38 mm) in 
width by 48 inches (1219 mm) with eight 16d 
common nails on each side of the splice location 
(see Figure 2308.6.8.3). The metal tie shall have 
a yield stress not less than 33,000 pounds per 
square inch (psi) (227 MPa). 

3. Where cripple walls occur between the top of the 
footing and the lowest floor framing, the bracing 
requirements for a story shall apply. 

2308.6.9 Attachment of sheathing. Fastening of braced 
wall panel sheathing shall be not less than that prescribed 
in Tables 2308.6.1and2304.10.1. Wall sheathing shall not 
be attached to framing members by adhesives. 

2308.6.10 Limitations of concrete or masonry veneer. 
Concrete or masonry veneer shall comply with Chapter 14 
and this section. 

2308.6.10.1 Limitations of concrete or masonry 
veneer in Seismic Design Category B or C. In Seis
mic Design Categories B and C, concrete or masonry 
walls and stone or masonry veneer shall not extend 
above a basement. 

Exceptions: 

1. In structures assigned to Seismic Design Cate
gory B, stone and masonry veneer is permitted 
to be used in the first two stories above grade 
plane or the first three stories above grade 
plane where the lowest story has concrete or 
masonry walls, provided that wood structural 
panel wall bracing is used and the length of 
bracing provided is one and one-half times the 
required length specified in Table 2308.6.1. 

2. Stone and masonry veneer is permitted to be 
used in the first story above grade plane or the 
first two stories above grade plane where the 
lowest story has concrete or masonry walls. 

CONCRETE 
STEPPED FOOTING 

FOOTING SECTION "A" 

WOOD 

3. Stone and masonry veneer is permitted to be 
used in both stories of buildings with two sto
ries above grade plane, provided the follow
ing criteria are met: 

3.1. Type of brace in accordance with Sec
tion 2308.6.1 shall be WSP and the 
allowable shear capacity in accor
dance with Section 2306.3 shall be not 
less than 350 plf (5108 N/m). 

3.2. Braced wall panels in the second story 
shall be located in accordance with 
Section 2308.6.1 and not more than 25 
feet (7620 mm) on center, and the 
total length of braced wall panels 
shall be not less than 25 percent of the 
braced wall line length. Braced wall 
panels in the first story shall be 
located in accordance with Section 
2308.6.1 and not more than 25 feet 
(7620 mm) on center, and the total 
length of braced wall panels shall be 
not less than 45 percent of the braced 
wall line length. 

3.3. Hold-down connectors with an allow
able capacity of 2,000 pounds (8896 
N) shall be provided at the ends of 
each braced wall panel for the second 
story to the first story connection. 
Hold-down connectors with an allow
able capacity of 3,900 pounds (17 347 
N) shall be provided at the ends of 
each braced wall panel for the first 
story to the foundation connection. In 
all cases, the hold-down connector 
force shall be transferred to the foun
dation. 

3 .4. Cripple walls shall not be permitted. 

2xCRIPPLED 
STUD WALL 

NOTE: WHERE FOOTING SECTION 'A' 
IS LESS THAN 8'-0" LONG IN A 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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25'-0" TOTAL LENGTH WALL, PROVIDE 
BRACING AT CRIPPLE STUD WALL 

FIGURE 2308.6.8.3 
STEPPED FOOTING CONNECTION DETAILS 
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2308.6.10.2 Limitations of concrete or masonry in 
Seismic Design Categories D and E. In Seismic 
Design Categories D and E, concrete or masonry walls 
and stone or masonry veneer shall not extend above a 
basement. 

Exception: In structures assigned to Seismic Design 
Category D, stone and masonry veneer is permitted 
to be used in the first story above grade plane, pro
vided the following criteria are met: 

1. Type of brace in accordance with Section 
2308.6.1 shall be WSP and the allowable 
shear capacity in accordance with Section 
2306.3 shall be not less than 350 plf (5108 NI 
m). 

2. The braced wall panels in the first story shall 
be located at each end of the braced wall line 
and not more than 25 feet (7620 mm) on cen
ter, and the total length of braced wall panels 
shall be not less than 45 percent of the braced 
wall line length. 

3. Hold-down connectors shall be provided at the 
ends of braced walls for the first floor to foun
dation with an allowable capacity of 2,100 
pounds (9341 N). 

4. Cripple walls shall not be permitted. 

2308. 7 Roof and ceiling framing. The framing details 
required in this section apply to roofs having a slope of not 
less than three units vertical in 12 units horizontal (25-percent 
slope). Where the roof slope is less than three units vertical in 
12 units horizontal (25-percent slope), members supporting 
rafters and ceiling joists such as ridge board, hips and valleys 
shall be designed as beams. 

2308.7.1 Ceiling joist spans. Spans for ceiling joists shall 
be in accordance with Table 2308.7.1(1) or 2308.7.1(2). 
For other grades and species, and other loading conditions, 
refer to the A WC STJR. 

2308.7.2 Rafter spans. Spans for rafters shall be in accor
dance with Table 2308.7.2(1), 2308.7.2(2), 2308.7.2(3), 
2308.7.2(4), 2308.7.2(5) or 2308.7.2(6). For other grades 
and species and other loading conditions, refer to the 
A WC STJR. The span of each rafter shall be measured 
along the horizontal projection of the rafter. 

2308.7.3 Ceiling joist and rafter framing. Rafters shall 
be framed directly opposite each other at the ridge. There 
shall be a ridge board not less than 1-inch (25 mm) nomi
nal thickness at ridges and not less in depth than the cut 
end of the rafter. At valleys and hips, there shall be a sin
gle valley or hip rafter not less than 2-inch (51 mm) nomi
nal thickness and not less in depth than the cut end of the 
rafter. 

520 

2308.7.3.1 Ceiling joist and rafter connections. Ceil
ing joists and rafters shall be nailed to each other and 
the assembly shall be nailed to the top wall plate in 
accordance with Tables 2304.10.1 and 2308.7.5. Ceil
ing joists shall be continuous or securely joined where 
they meet over interior partitions and be fastened to 
adjacent rafters in accordance with Tables 2304.10.1 

and 2308.7.3.l to provide a continuous rafter tie across 
the building where such joists are parallel to the rafters. 
Ceiling joists shall have a bearing surface of not less 
than 11

/ 2 inches (38 mm) on the top plate at each end. 

Where ceiling joists are not parallel to rafters, an 
equivalent rafter tie shall be installed in a manner to 
provide a continuous tie across the building, at a spac
ing of not more than 4 feet (1219 mm) on center. The 
connections shall be in accordance with Tables 
2308.7.3.l and 2304.10.1, or connections of equivalent 
capacities shall be provided. Where ceiling joists or raf
ter ties are not provided at the top of the rafter support 
walls, the ridge formed by these rafters shall also be 
supported by a girder conforming to Section 2308.8. 
Rafter ties shall be spaced not more than 4 feet (1219 
mm) on center. 

Rafter tie connections shall be based on the equiva
lent rafter spacing in Table 2308.7.3.1. Rafter-to-ceil
ing joist connections and rafter tie connections shall be 
of sufficient size and number to prevent splitting from 
nailing. 

Roof framing member connection to braced wall 
lines shall be in accordance with Section 2308.6.7.2. 

2308.7.4 Notches and holes. Notching at the ends ofraf
ters or ceiling joists shall not exceed one-fourth the depth. 
Notches in the top or bottom of the rafter or ceiling joist 
shall not exceed one-sixth the depth and shall not be 
located in the middle one-third of the span, except that a 
notch not more than one-third of the depth is permitted in 
the top of the rafter or ceiling joist not further from the 
face of the support than the depth of the member. Holes 
bored in rafters or ceiling joists shall not be wi1;hin 2 
inches (51 mm) of the top and bottom and their diameter 
shall not exceed one-third the depth of the member. 

2308.7.5 Wind uplift. The roof construction shall have 
rafter and truss ties to the wall below. Resultant uplift 
loads shall be transferred to the foundation using a contin
uous load path. The rafter or truss to wall connection shall 
comply with Tables 2304.10.l and 2308.7.5. 

2308.7.6 Framing around openings. Trimmer and header 
rafters shall be doubled, or of lumber of equivalent cross 
section, where the span of the header exceeds 4 feet (1219 
mm). The ends of header rafters that are more than 6 feet 
(1829 mm) in length shall be supported by framing 
anchors or rafter hangers unless bearing on a beam, parti
tion or wall. 

2308.7.6.1 Openings in roof diaphragms in Seismic 
Design Categories B, C, D and E. In buildings classi
fied as Seismic Design Category B, C, D or E. openings 
in horizontal diaphragms with a dimension that is 
greater than 4 feet (1219 mm) shall be constructed with 
metal ties and blocking in accordance with this section 
and Figure 2308.4.4.1(1). Metal ties shall be not less 
than 0.058 inch [1.47 mm (16 galvanized gage)] in 
thickness by 11

/ 2 inches (38 mm) in width and shall 
have a yield stress not less than 33,000 psi (227 Mpa). 
Blocking shall extend not less than the dimension of the 
opening in the direction of the tie and blocking. Ties 
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shall be attached to blocking in accordance with the 
manufacturer's instructions but with not less than eight 
16d common nails on each side of the header-joist 
intersection. 

2308. 7. 7 Purlins. Purlins to support roof loads are permit
ted to be installed to reduce the span of rafters within 
allowable limits and shall be supported by struts to bearing 
walls. The maximum span of 2-inch by 4-inch (51 mm by 
102 mm) purlins shall be 4 feet (1219 mm). The maximum 
span of the 2-inch by 6-inch (51 mm by 152 mm) purlin 
shall be 6 feet (1829 mm), but in no case shall the purlin 
be smaller than the supported rafter. Struts shall be not less 
than 2-inch by 4-inch (51mmby102 mm) members. The 
unbraced length of struts shall not exceed 8 feet (2438 
mm) and the slope of the struts shall be not less than 45 
degrees (0.79 rad) from the horizontal. 

2308.7.8 Blocking. Roof rafters and ceiling joists shall be 
supported laterally to prevent rotation and lateral displace
ment in accordance with Section 2308.4.6 and connected 
to braced wall lines in accordance with Section 2308.6.7.2. 

2308.7.9 Engineered wood products. Prefabricated wood 
I-joists, structural glued-laminated timber and structural 
composite lumber shall not be notched or drilled except 
where permitted by the manufacturer's recommendations 
or where the effects of such alterations are specifically 
considered in the design of the member by a registered 
design professional. 

WOOD 

2308.7.10 Roof sheathing. Roof sheathing. shall be in 
accordance with Tables 2304.8(3) and 2304.8(5) for wood 
structural panels, and Tables 2304.8(1) and 2304.8(2) for 
lumber and shall comply with Section 2304.8.2. 

2308.7.11 Joints. Joints in lumber sheathing shall occur 
over supports unless approved end-matched lumber is 
used, in which case each piece shall bear on at least two 
supports. 

2308.7.12 Roof planking. Planking shall be designed in 
accordance with the general provisions of this code. 

In lieu of such design, 2-inch (51 mm) tongue-and 
groove planking is permitted in accordance with Table 
2308.7.12. Joints in such planking are permitted to be ran
domly spaced, provided the system is applied to not less 
than three continuous spans, planks are center matched 
and end matched or splined, each plank bears on at least 
one support, and joints are separated by not less than 24 
inches (610 mm) in adjacent pieces. 

2308.7.13 Wood trusses. Wood trusses shall be designed 
in accordance with Section 2303.4. Connection to braced 
wall lines shall be in accordance with Section 2308.6.7.2. 

2308.7.14 Attic ventilation. For attic ventilation, see Sec
tion 1203.2. 

TABLE 2308.7.5 
REQUIRED RATING OF APPROVED UPLIFT CONNECTORS (pounds)•,b,c,e,l,g,h 

NOMINAL DESIGN WIND ROOF SPAN (feet) OVERHANGS 
SPEED,Vasd I 12 20 24 28 32 36 40 (pounds/feet)d 

85 -72 -120 -145 -169 -193 -217 -241 -38.55 

90 -91 -151 -181 -212 -242 -272 -302 -43.22 

100 -131 -281 -262 -305 -349 -393 -436 -53.36 

110 -175 -292 -351 -409 -467 -526 -584 -64.56 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 mile per hour= 1.61km/hr,1pound=0.454 Kg, 1 pound/foot= 14.5939 Nim. 
a. The uplift connection requirements are based on a 30-foot mean roof height located in Exposure B. For Exposure C or D and for other mean roof heights, 

multiply the above loads by the adjustment coefficients below. 

Mean Roof Height (feet) 

EXPOSURE 15 20 25 30 35 40 45 50 55 60 

B 1.00 1.00 1.00 1.00 1.05 1.09 1.12 1.16 1.19 1.22 

c 1.21 1.29 1.35 1.40 1.45 1.49 1.53 1.56 1.59 1.62 

D 1.47 1.55 1.61 1.66 1.70 1.74 1.78 1.81 1.84 1.87 

b. The uplift connection requirements are based on the framing being spaced 24 inches on center. Multiply by 0.67 for framing spaced 16 inches on center and 
multiply by 0.5 for framing spaced 12 inches on center. 

c. The uplift connection requirements include an allowance for 10 pounds of dead load. 
d. The ~plift connection requirements do not account for the effects of overhangs. The magnitude of the above loads shall be increased by adding the overhang 

loads found in the table. The overhang loads are also based on framing spaced 24 inches on center. The overhang loads given shall be multiplied by the 
overhang projection and added to the roof uplift value in the table. 

e. The uplift connection requirements are based upon wind loading on end zones as defined in Figure 28.6.3 of ASCE 7. Connection loads for connections 
located a distance of 20 percent of the least horizontal dimension of the building from the comer of the building are permitted to be reduced by multiplying the 
table connection value by 0.7 and multiplying the overhang load by 0.8. 

f. For wall-to-wall and wall-to-foundation connections, the capacity of the uplift connector is permitted to be reduced by 100 pounds for each full wall above. 
(For example, if a 500-pound rated connector is used on the roof framing, a 400-pound rated connector is permitted at the uext floor level down). 

g. Interpolation is permitted for intermediate values of V
0
,d and roof spans. 

h. The rated capacity of approved tie-down devices is permitted to include up to a 60-percent increase for wind effects where allowed by material specifications. 
i. V.,d shall be determined in accordance with Section 1609.3.1. 
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TABLE 2308.7.1(1) 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable Attics Without Storage, Live Load= 10 psf, Uil = 240) 

DEAD LOAD = 5 psf 

2x4 2x6 2x8 
SPECIES AND GRADE 

Maximum celling joist spans 

(ft. - in.) (ft. - in.) (ft. - In.) 

Douglas Fir-Larch SS 13-2 20-8 Note a 

Douglas Fir-Larch #1 12-8 19-11 Note a 

Douglas Fir-Larch #2 12-5 19-6 25-8 

Douglas Fir-Larch #3 10-10 15-10 20-1 

Hem-Fir SS 12-5 19-6 25-8 

Hem-Fir #1 12-2 19-1 25-2 

Hem-Fir #2 11-7 18-2 24-0 

Hem-Fir #3 10-10 15-10 20-1 

Southern Pine SS 12-11 20-3 Note a 

Southern Pine #1 12-5 19-6 25-8 

Southern Pine #2 11-10 18-8 24-7 

Southern Pine #3 10-1 14-11 18-9 

Spruce-Pine-Fir SS 12-2 19-1 25-2 

Spruce-Pine-Fir #1 11-10 18-8 24-7 

Spruce-Pine-Fir #2 11-10 18-8 24-7 

Spruce-Pine-Fir #3 10-10 15-10 20-1 

Douglas Fir-Larch SS 11-11 18-9 24-8 

Douglas Fir-Larch #1 11-6 18-1 23-10 

Douglas Fir-Larch #2 11-3 17-8 23-0 

Douglas Fir-Larch #3 9-5 13-9 17-5 

Hem-Fir SS 11-3 17-8 23-4 

Hem-Fir #1 11-0 17-4 22-10 

Hem-Fir #2 10-6 16-6 21-9 

Hem-Fir #3 9-5 13-9 17-5 

Southern Pine SS 11-9 18-5 24-3 

Southern Pine #1 11-3 17-8 23-4 

Southern Pine #2 10-9 16-11 21-7 

Southern Pine #3 8-9 12-11 16-3 

Spruce-Pine-Fir SS 11-0 17-4 22-10 

Spruce-Pine-Fir #1 10-9 16-11 22-4 

Spruce-Pine-Fir #2 10-9 16-11 22-4 

Spruce-Pine-Fir #3 9-5 13-9 17-5 

(continued) 

2x10 

(ft. - in.) 

Note a 

Note a 

Note a 

24-6 

Note a 

Note a 

Note a 

24-6 

Note a 

Note a 

Note a 

22-9 

Note a 

Note a 

Note a 

24-6 

Note a 

Note a 

Note a 

21-3 

Note a 

Note a 

Note a 

21-3 

Note a 

Note a 

25-7 

19-9 

Note a 

Note a 

Note a 

21-3 
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TABLE 2308.7.1(1)-continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable Attics Without Storage, Live Load = 10 psf, UA = 240) 

CEILING JOIST 2x4 
SPACING (inches) 

SPECIES AND GRADE 

(ft. - in.) 

Douglas Fir-Larch SS 11-3 

Douglas Fir-Larch #1 10-10 

Douglas Fir-Larch #2 10-7 

Douglas Fir-Larch #3 8-7 

Hem-Fir SS 10-7 

Hem-Fir #1 10-4 

Hem-Fir #2 9-11 

19.2 
Hem-Fir #3 8-7 

Southern Pine SS 11-0 

Southern Pine #1 10-7 

Southern Pine #2 10-2 

Southern Pine #3 8-0 

Spruce-Pine-Fir SS 10-4 

Spruce-Pine-Fir #1 10-2 

Spruce-Pine-Fir #2 10-2 

Spruce-Pine-Fir #3 8-7 

Douglas Fir-Larch SS 10-5 

Douglas Fir-Larch #1 10-0 

Douglas Fir-Larch #2 9-10 

Douglas Fir-Larch #3 7-8 

Hem-Fir SS 9-10 

Hem-Fir #1 9-8 

Hem-Fir #2 9-2 

Hem-Fir #3 7-8 
24 

Southern Pine SS 10-3 

Southern Pine #1 9-10 

Southern Pine #2 9-3 

Southern Pine #3 7-2 

Spruce-Pine-Fir SS 9-8 

Spruce-Pine-Fir #1 9-5 

Spruce-Pine-Fir #2 9-5 

Spruce-Pine-Fir #3 7-8 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. Span exceeds 26 feet in length. 

2015 INTERNATIONAL BUILDING CODE® 

DEAD LOAD = 5 psf 

2x6 2x8 

Maximum celling joist spans 

(ft. - in.) (ft. - in.) 

17-8 23-3 

17-0 22-5 

16-7 21-0 

12-6 15-10 

16-8 21-11 

16-4 21-6 

15-7 20-6 

12-6 15-10 

17-4 22-10 

16-8 22-0 

15-7 19-8 

11-9 14-10 

16-4 21-6 

15-11 21-0 

15-11 21-0 

12-6 15-10 

16-4 21-7 

15-9 20-1 

14-10 18-9 

11-2 14-2 

15-6 20-5 

15-2 19-7 

14-5 18-6 

11-2 14--2 

16-1 21-2 

15-6 20-5 

13-11 17-7 

10-6 13-3 

15-2 19-11 

14-9 18-9 

14-9 18-9 

11-2 14-2 

WOOD 

2x10 

(ft. - in.) 

Note a I 
Note a 

25-8 

19-5 

Note a I 
Note a 

25-3 

19-5 

Note a 

Note a 

23-5 

18-0 

Note a 

25-8 

25-8 

19-5 

Note a I 
24-6 

22-11 

17-4 

Note a I 
23-11 

22-7 

17-4 

Note a 

24-0 

20-11 

16-1 I 
25-5 

22-11 

22-11 

17-4 

I 

523 



WOOD 

CEILING JOIST 
SPACING (inches) 

I 

I 

I 
12 

16 

I 

524 

TABLE 2308.7.1(2) 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable Attics With Limited Storage, Live Load = 20 psf, LJA = 240) 

DEAD LOAD = 10 psf 

2x4 2x6 2x8 
SPECIES AND GRADE 

Maximum ceiling joist spans 

(ft. - in.) (ft. - in.) (ft. - in.) 

Douglas Fir-Larch SS 10-5 16-4 21-7 

Douglas Fir-Larch #1 10-0 15-9 20-1 

Douglas Fir-Larch #2 9-10 14-10 18-9 

Douglas Fir-Larch #3 7-8 11-2 14-2 

Hem-Fir SS 9-10 15-6 20-5 

Hem-Fir #1 9-8 15-2 19-7 

Hem-Fir #2 9-2 14-5 18-6 

Hem-Fir #3 7-8 11-2 14-2 

Southern Pine SS 10-3 16-1 21-2 

Southern Pine #1 9-10 15-6 20-5 

Southern Pine #2 9-3 13-11 17-7 

Southern Pine #3 7-2 10-6 13-3 

Spruce-Pine-Fir SS 9-8 15-2 19-11 

Spruce-Pine-Fir #1 9-5 14-9 18-9 

Spruce-Pine-Fir #2 9-5 14-9 18-9 

Spruce-Pine-Fir #3 7-8 11-2 14-2 

Douglas Fir-Larch SS 9-6 14-11 19-7 

Douglas Fir-Larch #1 9-1 13-9 17-5 

Douglas Fir-Larch #2 8-9 12-10 16-3 

Douglas Fir-Larch #3 6-8 9-8 12-4 

Hem-Fir SS 8-11 14-1 18-6 

Hem-Fir #1 8-9 13-5 16-10 

Hem-Fir #2 8-4 12-8 16-0 

Hem-Fir #3 6-8 9-8 12-4 

Southern Pine SS 9-4 14-7 19-3 

Southern Pine #1 8-11 14-0 17-9 

Southern Pine #2 8-0 12-0 15-3 

Southern Pine #3 6-2 9-2 11-6 

Spruce-Pine-Fir SS 8-9 13-9 18-1 

Spruce-Pine-Fir #1 8-7 12-10 16-3 

Spruce-Pine-Fir #2 8-7 12-10 16-3 

Spruce-Pine-Fir #3 6-8 9-8 12-4 

(continued) 

2x10 

(ft. - in.) 

Note a 

24-6 

22-11 

17-4 

Note a 

23-11 

22-7 

17-4 

Note a 

24-0 

20-11 

16-1 

25-5 

22-11 

22-11 

17-4 

25-0 

21-3 

19-10 

15-0 

23-8 

20-8 

19-7 

15-0 

24-7 

20-9 

18-1 

14-0 

23-1 

19-10 

19-10 

15-0 
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TABLE 2308.7.1(2)-continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable Attics With Limited Storage, Live Load = 20 psf, U/:J. = 240) 

CEILING JOIST 2x4 
SPECIES AND GRADE SPACING (inches) 

(ft. - in.) 

Douglas Fir-Larch SS 8-11 

Douglas Fir-Larch #1 8-7 

Douglas Fir-Larch #2 8-0 

Douglas Fir-Larch #3 6-1 

Hem-Fir SS 8-5 

Hem-Fir #1 8-3 

Hem-Fir #2 7-10 

19.2 
Hem-Fir #3 6-1 

Southern Pine SS 8-9 

Southern Pine #1 8-5 

Southern Pine #2 7-4 

Southern Pine #3 5-8 

Spruce-Pine-Fir SS 8-3 

Spruce-Pine-Fir #1 8-0 

Spruce-Pine-Fir #2 8-0 

Spruce-Pine-Fir #3 6-1 

Douglas Fir-Larch SS 8-3 

Douglas Fir-Larch #1 7-8 

Douglas Fir-Larch #2 7-2 

Douglas Fir-Larch #3 5-5 
Hem-Fir SS 7-10 

Hem-Fir #1 7-6 

Hem-Fir #2 7-1 

Hem-Fir 
24 

#3 5-5 
Southern Pine SS 8-1 

Southern Pine #1 7-8 

Southern Pine #2 6-7 

Southern Pine #3 5-1 

SprucecPine-Fir SS 7-8 

Spruce-Pine-Fir #1 7-2 

Spruce-Pine-Fir #2 7-2 

Spruce-Pine-Fir #3 5-5 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Span exceeds 26 feet in length. 

2015 INTERNATIONAL BUILDING CODE® 

DEAD LOAD = 10 psf 

2x6 2x8 

Maximum ceiling joist spans 

(ft. - in.) (ft. - in.) 

14-0 18-5 

12-6 15-10 

11-9 14-10 

8-10 11-3 

13-3 17-5 

12-3 15-6 

11-7 14-8 

8-10 11-3 

13-9 18-2 

12-9 16-2 

11-0 13-11 

8-4 10-6 

12-11 17-1 

11-9 14-10 

11-9 14-10 

8-10 11-3 

13-0 17-1 

11-2 14-2 

10-6 13-3 

7-11 10-0 

12-3 16-2 

10-11 13-10 

10-4 13-1 

7-11 10-0 

12-9 16-10 

11-5 14-6 

9-10 12-6 

7-5 9-5 

12-0 15-10 

10-6 13-3 

10-6 13-3 

7-11 10-0 

WOOD 

2x10 

(ft. - in.) 

23-4 

19-5 

18-2 

13-8 

22-3 

18-11 

17-10 

13-8 

23-1 

18-11 

16-6 

12-9 I 
21-8 

18-2 

18-2 

13-8 

20-11 

17-4 

16-3 

12-3 

20-6 

16-11 

16-0 

12-3 

21-6 

16-11 

14-9 

11-5 I 
19-5 

16-3 

16-3 

12-3 

I 
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WOOD 

TABLE 2308.7.2(1) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof Live Load= 20 psf, Ceiling Not Attached to Rafters, LJ/'J.. = 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

I Douglas Fir-Larch SS 11-6 18-0 23-9 Noteb Noteb 11-6 18-0 23-5 Noteb Noteb 
Douglas Fir-Larch #1 11-1 17-4 22-5 Noteb Noteb 10-6 15-4 19-5 23-9 Noteb 
Douglas Fir-Larch #2 10-10 16-7 21-0 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 
Douglas Fir-Larch #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
Hem-Fir SS 10-10 17-0 22-5 Noteb Noteb 10-10 17-0 22-5 Noteb Noteb 
Hem-Fir #1 10-7 16-8 21-10 Noteb Noteb 10-3 14-11 18-11 23-2 Noteb I 
Hem-Fir #2 10-1 15-11 20-8 25-3 Noteb 9-8 14-2 17-11 21-11 25-5 

12 
Hem-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
Southern Pine SS 11-3 17-8 23-4 Noteb Noteb 11-3 17-8 23-4 Noteb Noteb 
Southern Pine #1 10-10 17-0 22-5 26-0 26-0 10-6 15-8 19-10 23-2 Noteb 
Southern Pine #2 10-4 15-7 19-8 23-5 26-0 9-0 13-6 17-1 20-3 23-10 
Southern Pine #3 8-0 11-9 14-10 18-0 21-4 6-11 10-2 12-10 15-7 18-6 
Spruce-Pine-Fir SS 10-7 16-8 21-11 Noteb Noteb 10-7 16-8 21-9 Noteb Noteb I 
Spruce-Pine-Fir #1 10-4 16-3 21-0 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 
Spruce-Pine-Fir #2 10-4 16-3 21-0 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 
Spruce-Pine-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 

I Douglas Fir-Larch SS 10-5 16-4 21-7 Noteb Noteb 10-5 16-0 20-3 24-9 Noteb 
Douglas Fir-Larch #1 10-0 15-4 19-5 23-9 Noteb 9-1 13-3 16-10 20-7 23-10 
Douglas Fir-Larch #2 9-10 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 
Douglas Fir-Larch #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 

I Hem-Fir SS 9-10 15-6 20-5 Noteb Noteb 9-10 15-6 19-11 24-4 Noteb 
Hem-Fir #1 9-8 14-11 18-11 23-2 Noteb 8-10 12-11 16-5 20-0 23-3 
Hem-Fir #2 9-2 14-2 17-11 21-11 25-5 8-5 12-3 15-6 18-11 22-0 

16 
Hem-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 
Southern Pine SS 10-3 16-1 21-2 Noteb Noteb 10-3 16-1 21-2 25-7 Noteb 
Southern Pine #1 9-10 15-6 19-10 23-2 26-0 9-1 13-7 17-2 20-1 23-10 
Southern Pine #2 9-0 13-6 17-1 20-3 23-10 7-9 11-8 14-9 17-6 20-8 
Southern Pine #3 6-11 10-2 12-10 15-7 18-6 6-0 8-10 11-2 13-6 16-0 
Spruce-Pine-Fir SS 9-8 15-2 19-11 25-5 Noteb 9-8 14-10 18-10 23-0 Noteb I 
Spruce-Pine-Fir #1 9-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 
Spruce-Pine-Fir #2 9-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 
Spruce-Pine-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 

I Douglas Fir-Larch SS 9-10 15-5 20-4 25-11 Noteb 9-10 14-7 18-6 22-7 Noteb 
Douglas Fir-Larch #1 9-5 14-0 17-9 21-8 25-2 8-4 12-2 15-4 18-9 21-9 
Douglas Fir-Larch #2 8-11 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 
Douglas Fir-Larch #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 
Hem-Fir SS 9-3 14-7 19-2 24-6 Noteb 9-3 14-4 18-2 22-3 25-9 
Hem-Fir #1 9-1 13-8 17-4 21-1 24-6 8-1 11-10 15-0 18-4 21-3 
Hem-Fir #2 8-8 12-11 16-4 20-0 23-2 7-8 11-2 14-2 17-4 20-1 

19.2 
Hem-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 
Southern Pine SS 9-8 15-2 19-11 25-5 Noteb 9-8 15-2 19-7 23-4 Noteb 
Southern Pine #1 9-3 14-3 18-1 21-2 25-2 8-4 12-4 15-8 18-4 21-9 
Southern Pine #2 8-2 12-3 15-7 18-6 21-9 7-1 10-8 13-6 16-0 18-10 
Southern Pine #3 6-4 9-4 11-9 14-3 16-10 5-6 8-1 10-2 12-4 14-7 I 
Spruce-Pine-Fir SS 9-1 14-3 18-9 23-11 Noteb 9-1 13-7 17-2 21-0 24-4 
Spruce-Pine-Fir #1 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 
Spruce-Pine-Fir #2 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 
Spruce-Pine-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 

(continued) 
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WOOD 

TABLE 2308.7.2(1)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof Live Load= 20 psf, Ceiling Not Attached to Rafters, UA = 180) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

Douglas Fir-Larch SS 9-1 14-4 18-10 23-4 Noteb 8-11 13-1 16-7 20-3 23-5 
Douglas Fir-Larch #1 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
Douglas Fir-Larch #2 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 
Douglas Fir-Larch #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 
Hem-Fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 12-10 16-3 19-10 23-0 
Hem-Fir #1 8-4 12-3 15-6 18-11 21-11 7-3 10-7 13-5 16-4 19-0 
Hem-Fir #2 7-11 11-7 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11 

24 
Hem-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 
Southern Pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 13-10 17-6 20-10 24-8 
Southern Pine #1 8-7 12-9 16-2 18-11 22-6 7-5 11-1 14-0 16-5 19-6 
Southern Pine #2 7-4 11-0 13-11 16-6 19-6 6-4 9-6 12-1 14-4 16-10 
Southern Pine #3 5-8 8-4 10-6 12-9 15-1 4-11 7-3 9-1 11-0 13-1 I 
Spruce-Pine-Fir SS 8-5 13-3 17-5 21-8 25-2 8-4 12-2 15-4 18-9 21-9 
Spruce-Pine-Fir #1 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 
Spruce-Pine-Fir #2 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

I 

Spruce-Pine-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. The tabulated rafter spans assume that ceiling joists are locat.ed at the bottom of the attic space or that some other method of resisting the outward push of the I 

rafters on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the factors given below: 

1/3 

1/4 

1/5 

1/6 

117.5 or less 

where: 
He= Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 

2015 INTERNATIONAL BUILDING CODE® 

Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 

1.00 
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WOOD 

TABLE 2308.7.2(2) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof Live Load= 20 psf, Ceiling Attached to Ratters, Lill= 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x 10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) (ft. - In.) 

I Douglas Fir-Larch SS 10-5 16-4 21-7 Noteb Noteb 10-5 16-4 21-7 Noteb Noteb 

Douglas Fir-Larch #1 10-0 15-9 20-10 Noteb Noteb 10-0 15-4 19-5 23-9 Noteb 

Douglas Fir-Larch #2 9-10 15-6 20-5 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 

Douglas Fir-Larch #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 

Hem-Fir SS 9-10 15-6 20-5 Noteb Noteb 9-10 15-6 20-5 Noteb Noteb 

Hem-Fir #1 9-8 15-2 19-11 25-5 Noteb 9-8 14-11 18-11 23-2 Noteb I 
Hem-Fir #2 9-2 14-5 19-0 24-3 Noteb 9-2 14-2 17-11 21-11 25-5 

Hem-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
12 

Southern Pine SS 10-3 16-1 21-2 Noteb Noteb 10-3 16-1 21-2 Noteb Noteb 

Southern Pine #1 9-10 15-6 20-5 26-0 26-0 9-10 15-6 19-10 23-2 26-0 

Southern Pine #2 9-5 14-9 19-6 23-5 26-0 9-0 13-6 17-1 20-3 23-10 

Southern Pine #3 8-0 11-9 14-10 18-0 21-4 6-11 10-2 12-10 15-7 18-6 I 
Spruce-Pine-Fir SS 9-8 15-2 19-11 25-5 Noteb 9-8 15-2 19-11 25-5 Noteb 

Spruce-Pine-Fir #1 9-5 14-9 19-6 24-10 Noteb 9-5 14-4 18-2 22-3 25-9 

Spruce-Pine-Fir #2 9-5 14-9 19-6 24-10 Noteb 9-5 14-4 18-2 22-3 25-9 

Spruce-Pine-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 

I Douglas Fir-Larch SS 9-6 14-11 19-7 25-0 Noteb 9-6 14-11 19-7 24-9 Noteb 

Douglas Fir-Larch #1 9-1 14-4 18-11 23-9 Noteb 9-1 13-3 16-10 20-7 23-10 

Douglas Fir-Larch #2 8-11 14-1 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 

Douglas Fir-Larch #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 

I Hem-Fir SS 8-11 14-1 18-6 23-8 Noteb 8-11 14-1 18-6 23-8 Noteb 

Hem-Fir #1 8-9 13-9 18-1 23-1 Noteb 8-9 12-11 16-5 20-0 23-3 

Hem-Fir #2 8-4 13-1 17-3 21-11 25-5 8-4 12-3 15-6 18-11 22-0 

16 
Hem-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 

I Southern Pine SS 9-4 14-7 19-3 24-7 Noteb 9-4 14-7 19-3 24-7 Noteb 

Southern Pine #1 8-11 14-1 18-6 23-2 26-0 8-11 13-7 17-2 20-1 23-10 

Southern Pine #2 8-7 13-5 17-1 20-3 23-10 7-9 11-8 14-9 17-6 20-8 

Southern Pine #3 6-11 10-2 12-10 15-7 18-6 6-0 8-10 11-2 13-6 16-0 

I Spruce-Pine-Fir SS 8-9 13-9 18-1 23-1 Noteb 8-9 13-9 18-1 23-0 Noteb 

Spruce-Pine-Fir #1 8-7 13-5 17-9 22-3 25-9 8-6 12-5 15-9 19-3 22-4 

Spruce-Pine-Fir #2 8-7 13-5 17-9 22-3 25-9 8-6 12-5 15-9 19-3 22-4 

Spruce-Pine-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 

I Douglas Fir-Larch SS 8-11 14-0 18-5 23-7 Noteb 8-11 14-0 18-5 22-7 Noteb 

Douglas Fir-Larch #1 8-7 13-6 17-9 21-8 25-2 8-4 12-2 15-4 18-9 21-9 

Douglas Fir-Larch #2 8-5 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 

19.2 
Douglas Fir-Larch #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 

Hem-Fir SS 8-5 13-3 17-5 22-3 Noteb 8-5 13-3 17-5 22-3 25-9 

Hem-Fir #1 8-3 12-11 17-1 21-1 24-6 8-1 11-10 15-0 18-4 21-3 

Hem-Fir #2 7-10 12-4 16-3 20-0 23-2 7-8 11-2 14-2 17-4 20-1 

Hem-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 

(continued) 
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WOOD 

TABLE 2308.7.2(2)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof Live Load= 20 psf, Ceiling Attached to Rafters, LIA= 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x 10 2x12 2x4 2x6 2x8 2x10 2x12 

SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft.· In.) (ft. - in.) (ft. - In.) (ft. - in.) (ft. - In.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) (ft. - in.) 

Southern Pine SS 8-9 13-9 18-2 23-1 Noteb 8-9 13-9 18-2 23-1 Noteb 

Southern Pine #1 8-5 13-3 17-5 21-2 25-2 8-4 12-4 15-8 18-4 21-9 

Southern Pine #2 8-1 12-3 15-7 18-6 21-9 7-1 10-8 13-6 16-0 18-10 

Southern Pine #3 6-4 9-4 11-9 14-3 16-10 5-6 8-1 10-2 12-4 14-7 
19.2 I 

Spruce-Pine-Fir SS 8-3 12-11 17-1 21-9 Noteb 8-3 12-11 17-1 21-0 24-4 

Spruce-Pine-Fir #1 8-1 12-8 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 

Spruce-Pine-Fir #2 8-1 12-8 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 

Spruce-Pine-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 

Douglas Fir-Larch SS 8-3 13-0 17-2 21-10 Noteb 8-3 13-0 16-7 20-3 23-5 

Douglas Fir-Larch #1 8-0 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 

Douglas Fir-Larch #2 7-10 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

Douglas Fir-Larch #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 

Hem-Fir SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 19-10 23-0 

Hem-Fir #1 7-8 12-0 15-6 18-11 21-11 7-3 10-7 13-5 16-4 19-0 

Hem-Fir #2 7-3 11-5 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11 

Hem-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 
24 

Southern Pine SS 8-1 12-9 16-10 21-6 Noteb 8-1 12-9 16-10 20-10 24-8 

Southern Pine #1 7-10 12-3 16-2 18-11 22-6 7-5 11-1 14-0 16-5 19-6 

Southern Pine #2 7-4 11-0 13-11 16-6 19-6 6-4 9-6 12-1 14-4 16-10 

Southern Pine #3 5-8 8-4 10-6 12-9 15-1 4-11 7-3 9-1 11-0 13-1 I 
Spruce-Pine-Fir SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-4 18-9 21-9 

Spruce-Pine-Fir #1 7-6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

Spruce-Pine-Fir #2 7-6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

Spruce-Pine-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the I 

rafters on the bearing walls, such as rafter ties, is provided at that locatio.n. When ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the factors given below: 

1/3 

1/4 

1/5 

1/6 

1/7 .5 orless 

where: 
He =Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 

2015 INTERNATIONAL BUILDING CODE® 

Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 

1.00 
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WOOD 

TABLE 2308.7.2(3) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 30 psf, Ceiling Not Attached to Rafters, IJ!l = 180) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x 12 2x4 2x6 2x8 2 x 10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

I Douglas Fir-Larch SS 10-0 15-9 20-9 Noteb Noteb 10-0 15-9 20-1 24-6 Noteb 

Douglas Fir-Larch #1 9-8 14-9 18-8 22-9 Noteb 9-0 13-2 16-8 20-4 23-7 

Douglas Fir-Larch #2 9-5 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1 

Douglas Fir-Larch #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

I Hem-Fir SS 9-6 14-10 19-7 25-0 Noteb 9-6 14-10 19-7 24-1 Noteb 

Hem-Fir #1 9-3 14-4 18-2 22-2 25-9 8-9 12-10 16-3 19-10 23-0 

Hem-Fir #2 8-10 13-7 17-2 21-0 24-4 8-4 12-2 15-4 18-9 21-9 

Hem-Fir 
12 

#3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Southern Pine SS 9-10 15-6 20-5 Noteb Noteb 9-10 15-6 20-5 25-4 Noteb 

Southern Pine #1 9-6 14-10 19-0 22-3 26-0 9-0 13-5 17-0 19-11 23-7 

Southern Pine #2 8-7 12-11 16-4 19-5 22-10 7-8 11-7 14-8 17-4 20-5 

Southern Pine #3 6-7 9-9 12-4 15-0 17-9 5-11 8-9 11-0 13-5 15-10 

Spruce-Pine-Fir SS 9-3 14-7 19-2 24-6 Noteb 9-3 14-7 18-8 22-9 Noteb I 
Spruce-Pine-Fir #1 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1 

Spruce-Pine-Fir #2 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1 

Spruce-Pine-Fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Douglas Fir-Larch SS 9-1 14-4 18-10 23-9 Noteb 9-1 13-9 17-5 21-3 24-8 

Douglas Fir-Larch #1 8-9 12-9 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5 

Douglas Fir-Larch #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2 

Douglas Fir-Larch #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6 

Hem-Fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 13-6 17-1 20-10 24-2 

Hem-Fir #1 8-5 12-5 15-9 19-3 22-3 7-7 11-1 14-1 17-2 19-11 

Hem-Fir #2 8-0 11-9 14-11 18-2 21-1 7-2 10-6 13-4 16-3 18-10 

Hem-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6 
16 

Southern Pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 14-1 18-5 21-11 25-11 

Southern Pine #1 8-7 13-0 16-6 19-3 22-10 7-10 11-7 14-9 17-3 20-5 

Southern Pine #2 7-6 11-2 14-2 16-10 19-10 6-8 10-0 12-8 15-1 17-9 

Southern Pine #3 5-9 8-6 10-8 13-0 15-4 5-2 7-7 9-7 11-7 13-9 I 
Spruce-Pine-Fir SS 8-5 13-3 17-5 22-1 25-7 8-5 12-9 16-2 19-9 22-10 

Spruce-Pine-Fir #1 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2 

Spruce-Pine-Fir #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2 

Spruce-Pine-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6 

Douglas Fir-Larch SS 8-7 13-6 17-9 21-8 25-2 8-7 12-6 15-10 19-5 22-6 

Douglas Fir-Larch #1 7-11 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8 

Douglas Fir-Larch #2 7-5 10-11 13-9 16-10. 19-6 6-8 9-9 12-4 15-1 17-6 

19.2 
Douglas Fir-Larch #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

Hem-Fir SS 8-1 12-9 16-9 21-4 24-8 8-1 12-4 15-7 19-1 22-1 

Hem-Fir #1 7-9 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-8 18-2 

Hem-Fir #2 7-4 10-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 17-3 

Hem-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

(continued) 
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WOOD 

TABLE 2308.7.2(3)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 30 psf, Ceiling Not Attached to Rafters, IJtl = 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x 12 2x4 2x6 2x8 2x10 2x12 

SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) (ft. - in.) 

Southern Pine SS 8-5 13-3 17-5 22-3 Noteb 8-5 13-3 16-10 20-0 23-7 

Southern Pine #1 8-0 11-10 15-1 17-7 20-11 7-1 10-7 13-5 15-9 18-8 

Southern Pine #2 6-10 10-2 12-11 15-4 18-1 6-1 9-2 11-7 13-9 16-2 

Southern Pine #3 5-3 7-9 9-9 11-10 14-0 4-8 6-11 8-9 10-7 12-6 
19.2 I 

Spruce-Pine-Fir SS 7-11 12-5 16-5 20-2 23-4 7-11 11-8 14-9 18-0 20-11 

Spruce-Pine-Fir #1 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-Pine-Fir #2 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-Pine-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

Douglas Fir-Larch SS 7-11 12-6 15-10 19-5 22-6 7-8 11-3 14-2 17-4 20-1 

Douglas Fir-Larch #1 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Douglas Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Douglas Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Hem-Fir SS 7-6 11-10 15-7 19-1 22-1 7-6 11-0 13-11 17-0 19-9 

Hem-Fir #1 6-11 10-2 12-10 15-8 18-2 6-2 9-1 11-6 14-0 16-3 

Hem-Fir #2 6-7 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5 

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 
24 

Southern Pine SS 7-10 12-3 16-2 20-0 23-7 7-10 11-10 15-0 17-11 21-2 

Southern Pine #1 7-1 10-7 13-5 15-9 18-8 6-4 9-6 12-0 14-1 16-8 

Southern Pine #2 6-1 9-2 11-7 13-9 16-2 5-5 8-2 10-4 12-3 14-6 

Southern Pine #3 4-8 6-11 8-9 10-7 12-6 4-2 6-2 7-10 9-6 11-2 I 
Spruce-Pine-Fir SS 7-4 11-7 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8 

Spruce-Pine-Fir #1 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-Pine-Fir #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the I 

rafters on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the factors given below: 

HcfHR 

1/3 

1/4 

1/5 

1/6 

1/7 .5 orless 

where: 
He= Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 
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WOOD 

TABLE 2308.7.2(4) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 50 psf, Ceiling Not Attached to Rafters, UA = 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

Douglas Fir-Larch SS 8-5 13-3 17-6 22-4 26-0 8-5 13-3 17-0 20-9 24-0 

Douglas Fir-larch #1 8-2 12-0 15-3 18-7 21-7 7-7 11-2 14-1 17-3 20-0 

Douglas Fir-larch #2 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8 

Douglas Fir-larch #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 

Hem-Fir SS 8-0 12-6 16-6 21-1 25-6 8-0 12-6 16-6 20-4 23-7 

Hem-Fir #1 7-10 11-9 14-10 18-1 21-0 7-5 10-10 13-9 16-9 19-5 

Hem-Fir #2 7-5 11-1 14-0 17-2 19-11 7-0 10-3 13-0 15-10 18-5 

I 
Hem-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 

12 
Southern Pine SS 8-4 13-1 17-2 21-11 Noteb 8-4 13-1 17-2 21-5 25-3 

Southern Pine #1 8-0 12-3 15-6 18-2 21-7 7-7 11-4 14-5 16-10 20-0 

Southern Pine #2 7-0 10-6 13-4 15-10 18-8 6-6 9-9 12-4 14-8 17-3 

Southern Pine #3 5-5 8-0 10-1 12-3 14-6 5-0 7-5 9-4 11-4 13-5 

Spruce-Pine-Fir SS 7-10 12-3 16-2 20-8 24-1 7-10 12-3 15-9 19-3 22-4 

Spruce-Pine-Fir #1 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8 

Spruce-Pine-Fir #2 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8 

Spruce-Pine-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 

Douglas Fir-Larch SS 7-8 12-1 15-10 19-5 22-6 7-8 11-7 14-8 17-11 20-10 

Douglas Fir-Larch #1 7-1 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3 

Douglas Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2 

Douglas Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3 

Hem-Fir SS 7-3 11-5 15-0 19-1 22-1 7-3 11-5 14-5 17-8 20-5 

Hem-Fir #1 6-11 10-2 12-10 15-8 18-2 6-5 9-5 11-11 14-6 16-10 

Hem-Fir #2 6-7 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 15-11 

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3 
16 

Southern Pine SS 7-6 11-10 15-7 19-11 23-7 7-6 11-10 15-7 18-6 21-10 

Southern Pine #1 7-1 10-7 13-5 15-9 18-8 6-7 9-10 12-5 14-7 17-3 

Southern Pine #2 6-1 9-2 11-7 13-9 16-2 5-8 8-5 10-9 12-9 15-0 

Southern Pine #3 4-8 6-11 8-9 10-7 12-6 4-4 6-5 8-1 9-10 11-7 I 
Spruce-Pine-Fir SS 7-1 11-2 14-8 18-0 20-11 7-1 10-9 13-8 15-11 19-4 

Spruce-Pine-Fir #1 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2 

Spruce-Pine-Fir #2 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2 

Spruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3 

Douglas Fir-Larch SS 7-3 11-4 14-6 17-8 20-6 7-3 10-7 13-5 16-5 19-0 

Douglas Fir-Larch #1 6-6 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9 

Douglas Fir-Larch #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9 

19.2 
Douglas Fir-Larch #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2 

Hem-Fir SS 6-10 10-9 14-2 17-5 20-2 6-10 10-5 13-2 16-1 18-8 

Hem-Fir #1 6-4 9-3 11-9 14-4 16-7 5-10 8-7 10-10 13-3 15-5 

Hem-Fir #2 6-0 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 14-7 

Hem-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2 

(continued) 

532 2015 INTERNATIONAL BUILDING CODE® 



WOOD 

TABLE 2308.7.2(4) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 50 psf, Ceiling Not Attached to Rafters, U/';. = 180) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x 10 2x12 2x4 2x6 2x8 2 x 10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

Southern Pine SS 7-1 11-2 14-8 18-3 21-7 7-1 11-2 14-2 16-11 20-0 
Southern Pine #1 6-6 9-8 12-3 14-4 17-1 6-0 9-0 11-4 13-4 15-9 
Southern Pine #2 5-7 8-4 10-7 12-6 14-9 5-2 7-9 9-9 11-7 13-8 
Southern Pine #3 4-3 6-4 8-0 9-8 11-5 4-0 5-10 7-4 8-11 10-7 19.2 I 
Spruce-Pine-Fir SS 6-8 10-6 13-5 16-5 19-1 6-8 9-10 12-5 15-3 17-8 
Spruce-Pine-Fir #1 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9 
Spruce-Pine-Fir #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9 
Spruce-Pine-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2 
Douglas Fir-Larch SS 6-8 10-3 13-0 15-10 18-4 6-6 9-6 12-0 14-8 17-0 
Douglas Fir-Larch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 
Douglas Fir-Larch #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2 
Douglas Fir-Larch #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0 
Hem-Fir SS 6-4 9-11 12-9 15-7 18-0 6-4 9-4 11-9 14-5 16-8 
Hem-Fir #1 5-8 8-3 10-6 12-10 14-10 5c3 7-8 9-9 11-10 13-9 
Hem-Fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 13-0 
Hem-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0 24 
Southern Pine SS 6-7 10-4 13-8 16-4 19-3 6-7 10-0 12-8 15-2 17-10 
Southern Pine #1 5-10 8-8 11-0 12-10 15-3 5-5 8-0 10-2 11-11 14-1 
Southern Pine #2 5-0 7-5 9-5 11-3 13-2 4-7 6-11 8-9 10-5 12-3 
Southern Pine #3 3-10 5-8 7-1 8-8 10-3 3-6 5-3 6-7 8-0 9-6 I 
Spruce-Pine-Fir SS 6-2 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9 
Spruce-Pine-Fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2 
Spruce-Pine-Fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2 
Spruce-Pine-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the I 

rafters on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the factors given below: 

1/3 

1/4 

1/5 

1/6 

117.5 or less 

where: 
He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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WOOD 

RAFTER 
SPACING 
{Inches) 

I 

I 

12 

I 
16 

19.2 
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TABLE 2308.7.2(5) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 30 psf, Ceiling Attached to Rafters, UA = 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

2x4 2x6 2x8 2x10 2x 12 2x4 2x6 2x8 2x10 
SPECIES AND GRADE Maximum rafter spans• 

(ft. - in.) (ft. - in.) {ft. - in.) (ft. - In.) (ft. - in.) (ft.· In.) (ft. - in.) (ft. - In.) (ft. - in.) 

Douglas Fir-Larch SS 9-1 14-4 18-10 24-1 Noteb 9-1 14-4 18-10 24-1 

Douglas Fir-Larch #1 8-9 13-9 18-2 22-9 Noteb 8-9 13-2 16-8 20-4 

Douglas Fir-Larch #2 8-7 13-6 17-5 21-4 24-8 8-5 12-4 15-7 19-1 

Douglas Fir-Larch #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Hem-Fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 13-6 17-10 22-9 

Hem-Fir #1 8-5 13-3 17-5 22-2 25-9 8-5 12-10 16-3 19-10 

Hem-Fir #2 8-0 12-7 16-7 21-0 24-4 8-0 12-2 15-4 18-9 

Hem-Fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Southern Pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 14-1 18-6 23-8 

Southern Pine #1 8-7 13-6 17-10 22-3 Noteb 8-7 13-5 17-0 19-11 

Southern Pine #2 8-3 12-11 16-4 19-5 22-10 7-8 11-7 14-8 17-4 

Southern Pine #3 6-7 9-9 12-4 15-0 17-9 5-11 8-9 11-0 13-5 

Spruce-Pine-Fir SS 8-5 13-3 17-5 22-3 Noteb 8-5 13-3 17-5 22-3 

Spruce-Pine-Fir #1 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 

Spruce-Pine-Fir #2 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 

Spruce-Pine-Fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Douglas Fir-Larch SS 8-3 13-0 17-2 21-10 Noteb 8-3 13-0 17-2 21-3 

Douglas Fir-Larch #1 8-0 12-6 16-2 19-9 22-10 7-10 11-5 14-5 17-8 

Douglas Fir-Larch #2 7-10 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 

Douglas Fir-Larch #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 

Hem-Fir SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 20-8 

Hem-Fir #1 7-8 12-0 15-9 19-3 22-3 7-7 11-1 14-1 17-2 

Hem-Fir #2 7-3 11-5 14-11 18-2 21-1 7-2 10-6 13-4 16-3 

Hem-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 

Southern Pine SS 8-1 12-9 16-10 21-6 Noteb 8-1 12-9 16-10 21-6 

Southern Pine #1 7-10 12-3 16-2 19-3 22-10 7-10 11-7 14-9 17-3 

Southern Pine #2 7-6 11-2 14-2 16-10 19-10 6-8 10-0 12-8 15-1 

Southern Pine #3 5-9 8-6 10-8 13-0 15-4 5-2 7-7 9-7 11-7 

Spruce-Pine-Fir SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-10 19-9 

Spruce-Pine-Fir #1 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 

Spruce-Pine-Fir #2 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 

Spruce-Pine-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 

Douglas Fir-Larch SS 7-9 12-3 16-1 20-7 25-0 7-9 12-3 15-10 19-5 

Douglas Fir-Larch #1 7-6 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 

Douglas Fir-Larch #2 7-4 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 

Douglas Fir-Larch #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 

Hem-Fir SS 7-4 11-7 15-3 19-5 23-7 7-4 11-7 15-3 19-1 

Hem-Fir #1 7-2 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-8 

Hem-Fir #2 6-10 10-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 

Hem-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 

(continued) 

2x12 

(ft. - in.) 

Noteb 

23-7 

22-1 

16-8 

Noteb 

23-0 

21-9 

16-8 

Noteb 

23-7 

20-5 

15-10 

Noteb 

22-1 

22-1 

16-8 

24-8 

20-5 

19-2 

14-6 

24-2 

19-11 

18-10 

14-6 

25-11 

20-5 

17-9 

13-9 

22-10 

19-2 

19-2 

14-6 

22-6 

18-8 

17-6 

13-2 

22-1 

18-2 

17-3 

13-2 
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TABLE 2308.7.2(5)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 30 psf, Ceiling Attached to Rafters, UA = 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x 10 2x12 2x4 2x6 2x8 2x10 2x12 

SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

Southern Pine SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-10 20-0 23-7 

Southern Pine #1 7-4 11-7 15-1 17-7 20-11 7-1 10-7 13-5 15-9 18-8 

Southern Pine #2 6-10 10-2 12-11 15-4 18-1 6-1 9-2 11-7 13-9 16-2 

Southern Pine #3 5-3 7-9 9-9 11-10 14-0 4-8 6-11 8-9 10-7 12-6 
19.2 I 

Spruce-Pine-Fir SS 7-2 11-4 14-11 19-0 23-1 7-2 11-4 14-9 18-0 20-11 

Spruce-Pine-Fir #1 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-Pine-Fir #2 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-Pine-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

Douglas Fir-Larch SS 7-3 11-4 15-0 19-1 22-6 7-3 11-3 14-2 17-4 20-1 

Douglas Fir-Larch #1 7-0 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Douglas Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Douglas Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Hem-Fir SS 6-10 10-9 14-2 18-0 21-11 6-10 10-9 13-11 17-0 19-9 

Hem-Fir #1 6-8 10-2 12-10 15-8 18-2 6-2 9-1 11-6 14-0 16-3 

Hem-Fir #2 6-4 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5 

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 
24 

Southern Pine SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 17-11 21-2 

Southern Pine #1 6-10 10-7 13-5 15-9 18-8 6-4 9-6 12-0 14-1 16-8 

Southern Pine #2 6-1 9-2 11-7 13-9 16-2 5-5 8-2 10-4 12-3 14-6 

Southern Pine #3 4-8 6-11 8-9 10-7 12-6 4-2 6-2 7-10 9-6 11-2 I 
Spruce-Pine-Fir SS 6-8 10-6 13-10 17-8 20-11 6-8 10-5 13-2 16-1 18-8 

Spruce-Pine-Fir #1 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-Pine-Fir #2 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the I 

rafters on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the factors given below: 

1/3 

1/4 

1/5 

1/6 

1/7 .5 orless 

where: 
He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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WOOD 

RAFTER 
SPACING 
(inches) 

12 

I 

I 
16 

19.2 

536 

TABLE 2308.7.2(6) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load = 50 psf, Ceiling Attached to Rafters, Ua = 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 
SPECIES AND GRADE Maximum rafter spans• 

(ft.· in.) (ft.· in.) (ft. ·in.) (ft. ·in.) (ft.· in.) (ft. ·in.) (ft. ·In.) (ft. ·in.) {ft.· in.) 

Douglas Fir-Larch SS 7-8 12-1 15-11 20-3 24-8 7-8 12-1 15-11 20-3 

Douglas Fir-Larch #1 7-5 11-7 15-3 18-7 21-7 7-5 11-2 14-1 17-3 

Douglas Fir-Larch #2 7-3 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 

Douglas Fir-Larch #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Hem-Fir SS 7-3 11-5 15-0 19-2 23-4 7-3 11-5 15-0 19-2 

Hem-Fir #1 7-1 11-2 14-8 18-1 21-0 7-1 10-10 13-9 16-9 

Hem-Fir #2 6-9 10-8 14-0 17-2 19-11 6-9 10-3 13-0 15-10 

Hem-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Southern Pine SS 7-6 11-10 15-7 19-11 24-3 7-6 11-10 15-7 19-11 

Southern Pine #1 7-3 11-5 15-0 18-2 21-7 7-3 11-4 14-5 16-10 

Southern Pine #2 6-11 10-6 13-4 15-10 18-8 6-6 9-9 12-4 14-8 

Southern Pine #3 5-5 8-0 10-1 12-3 14-6 5-0 7-5 9-4 11-4 

Spruce-Pine-Fir SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-9 

Spruce-Pine-Fir #1 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 

Spruce-Pine-Fir #2 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 

Spruce-Pine-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Douglas Fir-Larch SS 7-0 11-0 14-5 18-5 22-5 7-0 11-0 14-5 17-11 

Douglas Fir-Larch #1 6-9 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 

Douglas Fir-Larch #2 6-7 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 

Douglas Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 

Hem-Fir SS 6-7 10-4 13-8 17-5 21-2 6-7 10-4 13-8 17-5 

Hem-Fir #1 6-5 10-2 12-10 15-8 18-2 6-5 9-5 11-11 14-6 

Hem-Fir #2 6-2 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 

Southern Pine SS 6-10 10-9 14-2 18-1 22-0 6-10 10-9 14-2 18-1 

Southern Pine #1 6-7 10-4 13-5 15-9 18-8 6-7 9-10 12-5 14-7 

Southern Pine #2 6-1 9-2 11-7 13-9 16-2 5-8 8-5 10-9 12-9 

Southern Pine #3 4-8 6-11 8-9 10-7 12-6 4-4 6-5 8-1 9-10 

Spruce-Pine-Fir SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-8 

Spruce-Pine-Fir #1 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 

Spruce-Pine-Fir #2 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 

Spruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 

Douglas Fir-Larch SS 6-7 10-4 13-7 17-4 20-6 6-7 10-4 13-5 16-5 

Douglas Fir-Larch #1 6-4 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 

Douglas Fir-Larch #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 

Douglas Fir-Larch #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 

Hem-Fir SS 6-2 9-9 12-10 16-5 19-11 6-2 9-9 12-10 16-1 

Hem-Fir #1 6-1 9-3 11-9 14-4 16-7 5-10 8-7 10-10 13-3 

Hem-Fir #2 5-9 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 

Hem-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 

(continued) 

2x12 

(ft.· in.) 

24-0 

20-0 

18-8 

14-1 

23-4 

19-5 

18-5 

14-1 

24-3 

20-0 

17-3 

13-5 

22-4 

18-8 

18-8 

14-1 

20-10 

17-3 

16-2 

12-3 

20-5 

16-10 

15-11 

12-3 

21-10 

17-3 

15-0 

11-7 

19-4 

16-2 

16-2 

12-3 

19-0 

15-9 

14-9 

11-2 

18-8 

15-5 

14-7 

11-2 
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TABLE 2308.7.2(6)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground Snow Load= 50 psf, Ceiling Attached to Rafters, LIA= 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2 x 10 2x 12 2x4 2x6 2x8 2 x 10 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) 

Southern Pine SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-11 

Southern Pine #1 6-2 9-8 12-3 14-4 17-1 6-0 9-0 11-4 13-4 

Southern Pine #2 5-7 8-4 10-7 12-6 14-9 5-2 7-9 9-9 11-7 

Southern Pine #3 4-3 6-4 8-0 
19.2 

9-8 11-5 4-0 5-10 7-4 8-11 

Spruce-Pine-Fir SS 6-1 9-6 12-7 16-0 19-1 6-1 9-6 12-5 15-3 

Spruce-Pine-Fir #1 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 

Spruce-Pine-Fir #2 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 

Spruce-Pine-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 

Douglas Fir-Larch SS 6-1 9-7 12-7 15-10 18-4 6-1 9-6 12-0 14-8 

Douglas Fir-Larch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Douglas Fir-Larch #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 

Douglas Fir-Larch #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 

Hem-Fir SS 5-9 9-1 11-11 15-2 18-0 5-9 9-1 11-9 14-5 

Hem-Fir #1 5-8 8-3 10-6 12-10 14-10 5-3 7-8 9-9 11-10 

Hem-Fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 

24 
Hem-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 

Southern Pine SS 6-0 9-5 12-5 15-10 19-3 6-0 9-5 12-5 15-2 

Southern Pine #1 5-9 8-8 11-0 12-10 15-3 5-5 8-0 10-2 11-11 

Southern Pine #2 5-0 7-5 9-5 11-3 13-2 4-7 6-11 8-9 10-5 

Southern Pine #3 3-10 5-8 7-1 8-8 10-3 3-6 5-3 6-7 8-0 

Spruce-Pine-Fir SS 5-8 8-10 11-8 14-8 17-1 5-8 8-10 11-2 13-7 

Spruce-Pine-Fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 

Spruce-Pine-Fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 

Spruce-Pine-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per squate foot= 0.0479 kPa. 

WOOD 

2x 12 

(ft. - in.) 

20-0 

15-9 

13-8 

10-7 I 
17-8 

14-9 

14-9 

11-2 

17-0 

14-1 

13-2 

10-0 

15-11 

13-9 

13-0 

10-0 

17-10 

14-1 

12-3 

9-6 I 
15-9 

13-2 

13-2 

10-0 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the I 
rafters on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter spans 
shall be multiplied by the factors given below: 

where: 

1/3 

1/4 

1/5 

1/6 

1/7.5 or less 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 
HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
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TABLE 2308.7.3.1 
RAFTER TIE CONNECTIONS9 

GROUND SNOW LOAD (pound per square foot) 

NO SNOW LOAD 30 pounds per square foot 50 pounds per square foot 

RAFTER SLOPE TIE SPACING (inches) Roof span (feet) 

12 20 28 I 36 12 20 28 36 12 20 28 36 

Required number of 16d common (31/ 2" x 0.162") nails•·hper connection•,d,e,r 

12 4 6 8 10 4 6 8 11 5 8 12 15 

16 5 7 10 13 5 8 11 14 6 11 15 20 

3:12 24 7 11 15 19 7 11 16 21 9 16 23 30 

32 10 14 19 25 10 16 22 28 12 27 30 40 

48 14 21 29 37 14 32 36 42 18 32 46 60 

12 3 4 5 6 3 5 6 8 4 6 9 11 

16 3 5 7 8 4 6 8 11 5 8 12 15 

4:12 24 4 7 10 12 5 9 12 16 7 12 17 22 

32 6 9 13 16 8 12 16 22 10 16 24 30 

48 8 14 19 24 10 18 24 32 14 24 34 44 

12 3 3 4 5 3 4 5 7 3 5 7 9 

16 3 4 5 7 3 5 7 9 4 7 9 12 

5:12 24 4 6 8 10 4 7 10 13 6 10 14 18 

32 5 8 10 13 6 10 14 18 8 14 18 24 

48 7 11 15 20 8 14 20 26 12 20 28 36 

12 3 3 3 4 3 3 4 5 3 4 5 7 

16 3 3 4 5 3 4 5 6 3 5 7 9 

7:12 24 3 4 6 7 3 5 7 9 4 7 10 13 

32 4 6 8 10 4 8 10 12 6 10 14 18 

48 5 8 11 14 6 10 14 18 9 14 20 26 

12 3 3 3 3 3 3 3 4 3 3 4 5 

16 3 3 3 4 3 3 4 5 3 4 5 7 

9:12 24 3 3 5 6 3 4 6 7 3 6 8 10 

32 3 4 6 8 4 6 8 10 5 8 10 14 

48 4 6 9 11 5 8 12 14 7 12 16 20 

12 3 3 3 3 3 3 3 3 3 3 3 4 

16 3 3 3 3 3 3 3 4 3 3 4 5 

12:12 24 3 3 3 4 3 3 4 6 3 4 6 8 

32 3 3 4 5 3 5 6 8 4 6 8 10 

48 3 4 6 7 4 7 8 12 6 8 12 16 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 47.8 N/m2• 

a. 40d box (5" x 0.162") or 16d sinker (31/t x 0.148") nails are permitted to be substituted for 16d common (3 1/ 2" x 0.16") nails. 
b. Nailing requirements are permitted to be reduced 25 percent if nails are clinched. 
c. Rafter tie heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam. 
d. When intermediate support of the rafter is provided by vertical struts or purlins to a load-bearing wall, the tabulated heel joint connection requirements are 

permitted to be reduced proportionally to the reduction in span. 
e. Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices. 
f. Connected members shall be of sufficient size to prevent splitting due to nailing. 
g. For snow loads less than 30 pounds per square foot, the required number of nails is permitted to be reduced by multiplying by the ratio of actual snow load 

plus 10 divided by 40, but not less than the number required for no snow load. 
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TABLE 2308.7.12 
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING 

SPAN• LIVE LOAD DEFLECTION LIMIT BENDING STRESS (f) MODULUS OF ELASTICITY (E) 
(feet) (pounds per square foot) (pounds per square inch) (pounds per square Inch) 

Roofs 

20 
11240 

160 
170,000 

1/360 256,000 

4 30 
1/240 

210 
256,000 

1/360 384,000 

40 
1/240 

270 
340,000 

1/360 512,000 

20 
1/240 

200 
242,000 

1/360 305,000 

4.5 30 
1/240 

270 
363,000 

1/360 405,000 

40 
1/240 

350 
484,000 

1/360 725,000 

20 
1/240 

250 332,000 
1/360 500,000 

5.0 30 
1/240 330 495,000 
1/360 742,000 

40 
1/240 420 660,000 
1/360 1,000,000 

20 
1/240 

300 442,000 
1/360 660,000 

5.5 30 
1/240 

400 662,000 
1/360 998,000 

40 
1/240 

500 884,000 
1/360 1,330,000 

20 
1/240 360 575,000 
1/360 862,000 

6.0 30 
1/240 

480 
862,000 

1/360 1,295,000 

40 
1/240 

600 
1,150,000 

1/360 1,730,000 

(continued) 

2308.8 Design of elements. Combining of engineered ele
ments or systems and conventionally specified elements or 
systems shall be permitted subject to the limits of Sections 
2308.8.1 and 2308.8.2. · 

2308.8.1 Elements exceeding limitations of conven
tional construction. Where a building of otherwise con
ventional construction contains structural elements 
exceeding the limits of Section 2308.2, these elements and 
the supporting load path shall be designed in accordance 
with accepted engineering practice and the provisions of 
this code. 

2308.8.2 Structural elements or systems not described 
herein. Where a building of otherwise conventional con
struction contains structural elements or systems not 
described in Section 2308, these elements or systems shall 
be designed in accordance with accepted engineering prac-

2015 INTERNATIONAL BUILDING CODE® 

tice and the provisions of this code. The extent of such 
design need only demonstrate compliance of the noncon
ventional elements with other applicable provisions of this 
code and shall be compatible with the performance of the 
conventionally framed system. 

SECTION 2309 
WOOD FRAME CONSTRUCTION MANUAL 

2309.1 Wood Frame Construction Manual. Structural 
design in accordance with the A WC WFCM shall be permit
ted for buildings assigned to Risk Category I or II subject to 
the limitations of Section 1.1.3 of the A WC WFCM and the 
load assumptions contained therein. Structural elements 
beyond these limitations shall be designed in accordance with 
accepted engineering practice. 
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TABLE 2308.7.12-continued 
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING 

SPAN" LIVE LOAD DEFLECTION LIMIT BENDING STRESS (f) MODULUS OF ELASTICITY (E) 
(feet) (pounds per square foot) (pounds per square inch) (pounds per square Inch) 

Roofs 

20 1/240 
420 

595,000 
1/360 892,000 

6.5 30 
1/240 

560 892,000 
1/360 1,340,000 

40 
1/240 

700 
1,190,000 

1/360 1,730,000 

20 
1/240 

490 
910,000 

1/360 1,360,000 

7.0 30 
1/240 

650 
1,370,000 

1/360 2,000,000 

40 
1/240 

810 
1,820,000 

1/360 2,725,000 

20 
1/240 

560 
1,125,000 

1/360 1,685,000 

7.5 30 
1/240 

750 
1,685,000 

1/360 2,530,000 

40 1/240 
930 

2,250,000 
1/360 3,380,000 

20 1/240 640 1,360,000 
1/360 2,040,000 

8.0 
30 

1/240 
850 

2,040,000 
1/360 3,060,000 

Floors 

4 840 1,000,000 
4.5 40 1/360 950 1,300,000 
5.0 1,060 1,600,000 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 pound per square foot= 0.0479 k:N/m2
, 1 pound per square inch= 0.00689 N/mm2

• 

a. Spans are based on simple beam action with 10 pounds per square foot dead load and provisions for a 300-pound concentrated load on a 12-inch width of 
decking. Random layup is permitted in accordance with the provisions of Section 2308.7.12. Lumber thickness is 11

/ 2 inches nominal. 
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CHAPTER24 

GLASS AND GLAZING 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 2401 
GENERAL 

2401.1 Scope. The provisions of this chapter shall govern the 
materials, design, construction and quality of glass, light
transmitting ceramic and light-transmitting plastic panels for 
exterior and interior use in both vertical and sloped applica
tions in buildings and structures. 

2401.2 Glazing replacement. The installation of replace
ment glass shall be as required for new installations. 

SECTION 2402 
DEFINITIONS 

2402.l Defmitions. The following terms are defined in Chap
ter 2: 

DALLE GLASS. 

DECORATIVE GLASS. 

SECTION 2403 
GENERAL REQUIREMENTS FOR GLASS 

2403.1 Identification. Each pane shall bear the manufac
turer's mark designating the type and thickness of the glass or 
glazing material. The identification shall not be omitted 
unless approved and an affidavit is furnished by the glazing 
contractor certifying that each light is glazed in accordance 
with approved construction documents that comply with the 
provisions of this chapter. Safety glazing shall be identified in 
accordance with Section 2406.3. 

Each pane of tempered glass, except tempered spandrel 
glass, shall be permanently identified by the manufacturer. 
The identification mark shall be acid etched, sand blasted, 
ceramic fired, laser etched, embossed or of a type that, once 
applied, cannot be removed without being destroyed. 

Tempered spandrel glass shall be provided with a remov
able paper marking by the manufacturer. 

2403.2 Glass supports. Where one or more sides of any pane 
of glass are not firmly supported, or are subjected to unusual 
load conditions, detailed construction documents, detailed 
shop drawings and analysis or test data ensuring safe perfor
mance for the specific installation shall be prepared by a reg
istered design professional. 

2403.3 Framing. To be considered firmly supported, the 
framing members for each individual pane of glass shall be 
designed so the deflection of the edge of the glass perpendic
ular to the glass pane shall not exceed 1

/ 175 of the glass edge 
length or 3

/ 4 inch (19.1 mm), whichever is less, when sub-
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jected to the larger of the positive or negative load where 
loads are combined as specified in Section 1605. 

2403.4 Interior glazed areas. Where interior glazing is 
installed adjacent to a walking surface, the differential deflec
tion of two adjacent unsupported edges shall be not greater 
than the thickness of the panels when a force of 50 pounds 
per linear foot (plf) (730 N/m) is applied horizontally to one 
panel at any point up to 42 inches (1067 mm) above the walk
ing surface. 

2403.5 Louvered windows or jalousies. Float, wired and 
patterned glass in louvered windows and jalousies shall be no 
thinner than nominal 3/ 16 inch (4.8 mm) and no longer than 48 
inches (1219 mm). Exposed glass edges shall be smooth. 

Wired glass with wire exposed on longitudinal edges shall 
not be used in louvered windows or jalousies. 

Where other glass types are used, the design shall be sub
mitted to the building official for approval. 

SECTION 2404 
WIND, SNOW, SEISMIC AND 

DEAD LOADS ON GLASS 

2404.1 Vertical glass. Glass sloped 15 degrees (0.26 rad) or 
less from vertical in windows, curtain and window walls, 
doors and other exterior applications shall be. designed to 
resist the wind loads due to ultimate design wind speed, vult' 

in Section 1609 for components and cladding. Glass in glazed 
curtain walls, glazed storefronts and glazed partitions shall 
meet the seismic requirements of ASCE 7, Section 13.5.9. 
The load resistance of glass under uniform load shall be 
determined in accordance with ASTM E 1300. 

The design of vertical glazing shall be based on Equation 
24-1. 

0.6Fgw:;:;Fga 

where: 

(Equation 24-1) 

F gw= Wind load on the glass due to ultimate design wind I 
speed, V.u• computed in accordance with Section 1609. 

Fga = Short duration load on the glass as determined in 
accordance with ASTM E 1300. 

2404.2 Sloped glass. Glass sloped more than 15 degrees 
(0.26 rad) from vertical in skylights, sunrooms, sloped roofs 
and other exterior applications shall be designed to resist the 
most critical combinations of loads determined by Equations 
24-2, 24-3 and 24-4. 

Fg = 0.6W
0
-D 

Fg = 0.6W; + D + 0.5 S 

(Equation 24-2) I 
(Equation 24-3) 
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I Fg = 0.3 W; + D + s 
where: 

(Equation 24-4) 

I 
I 

I 

D = Glass dead load psf (k:N/m2
). 

For glass sloped 30 degrees (0.52 rad) or less from 
horizontal, 

= 13 t
8 

(For SI: 0.0245 t
8
). 

= 

For glass sloped more than 30 degrees (0.52 rad) from 
horizontal, 

F = g 

13 t
8 

cos e (For SI: 0.0245 t
8 

cos e). 
Total load, psf (kN/m2

) on glass. 

s 
tg 

= 
= 

Snow load, psf (kN/m2
) as determined in Section 1608. 

Total glass thickness, inches (mm) of glass panes and 
plies. 

W;= Inward wind force, psf (k:N/m2
) due to ultimate design 

wind speed, Vu11, as calculated in Section 1609. 

W= 0 
Outward wind force, psf (k:N/m2

) due to ultimate 
design wind speed, Vu11, as calculated in Section 1609. 

e = Angle of slope from horizontal. 

Exception: The performance grade rating of unit skylights 
and tubular daylighting devices shall be determined in 
accordance with Section 2405.5. 

The design of sloped glazing shall be based on Equation 
24-5. 

F8 ~Fga 

where: 

(Equation 24-5) 

F
8 

= Total load on the glass as determined by Equations 24-2, 
24-3 and 24-4. 

Short duration load resistance of the glass as 
determined in accordance with ASTM E 1300 for 
Equations 24-2 and 24-3; or the long duration load 
resistance of the glass as determined in accordance 
with ASTM E 1300 for Equation 24-4. 

2404.3 Wired, patterned and sandblasted glass. 

2404.3.l Vertical wired glass. Wired glass sloped 15 
degrees (0.26 rad) or less from vertical in windows, cur
tain and window walls, doors and other exterior applica
tions shall be designed to resist the wind loads in Section 
1609 for components and cladding according to the fol
lowing equation: 

0.6F
8
w < 0.5 F

8
• (Equation 24-6) 

where: 

F gw= Wind load on the glass due to ultimate design wind 
speed, Vu11, computed in accordance with Section 
1609. 

F
8
.= Nonfactored load from ASTM E 1300 using a 

thickness designation for monolithic glass that is not 
greater than the thickness of wired glass. 

2404.3.2 Sloped wired glass. Wired glass sloped more 
than 15 degrees (0.26 rad) from vertical in skylights, sun
spaces, sloped roofs and other exterior applications shall 
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be designed to resist the most critical of the combinations 
of loads from Section 2404.2. 

For Equations 24-2 and 24-3: 

F8 < 0.5 F
8

• 

For Equation 24-4: 

F8 < 0.3 F8e 

where: 

(Equation 24-7) 

(Equation 24-8) 

F
8 

= Total load on the glass as determined by Equations 
24-2, 24-3 and 24-4. 

F80 = Nonfactored load in accordance with ASTM E 1300. 

2404.3.3 Vertical patterned glass. Patterned glass sloped 
15 degrees (0.26 rad) or less from vertical in windows, 
curtain and window walls, doors and other exterior appli
cations shall be designed to resist the wind loads in Sec
tion 1609 for components and cladding according to 
Equation 24-9. 

Fgw < 1.0 F8• 

where: 

(Equation 24-9) 

F gw= Wind load on the glass due to ultimate design wind I 
speed, Vu11, computed in accordance with Section 
1609. 

F
8

• = Nonfactored load in accordance with ASTM E 1300. 
The value for patterned glass shall be based on the 
thinnest part of the glass. Interpolation between 
nonfactored load charts in ASTM E 1300 shall be 
permitted. 

2404.3.4 Sloped patterned glass. Patterned glass sloped 
more than 15 degrees (0.26 rad) from vertical in skylights, 
sunspaces, sloped roofs and other exterior applications 
shall be designed to resist the most critical of the combina
tions of loads from Section 2404.2. 

For Equations 24-2 and 24-3: 

F
8

<1.0 F
8

• 

For Equation 24-4: 

F8 < 0.6F
8

• 

where: 

(Equation 24-10) 

(Equation 24-11) 

F
8 

= Total load on the glass as determined by Equations 
24-2, 24-3 and 24-4. 

F
8

• = Nonfactored load in accordance with ASTM E 1300. 
The value for patterned glass shall be based on the 
thinnest part of the glass. Interpolation between the 
nonfactored load charts in ASTM E 1300 shall be 
permitted. 

2404.3.5 Vertical sandblasted glass. Sandblasted glass 
sloped 15 degrees (0.26 rad) or less from vertical in win
dows, curtain and window walls, doors, and other exterior 
applications shall be designed to resist the wind loads in 
Section 1609 for components and cladding according to 
Equation 24-12. 

0.6F gw < 0.5 F8e (Equation 24-12) 
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I 
where: 

Fg = Wind load on the glass due to ultimate design wind 
speed, v.1,, computed in accordance with Section 
1609. 

Fge = Nonfactored load in accordance with ASTM E 1300. 
The value for sandblasted glass is for moderate 
levels of sandblasting. 

2404.4 Other designs. For designs outside the scope of this 
section, an analysis or test data for the specific installation 
shall be prepared by a registered design professional. 

SECTION 2405 
SLOPED GLAZING AND SKYLIGHTS 

2405.1 Scope. This section applies to the installation of glass 
and other transparent, translucent or opaque glazing material 
installed at a slope more than 15 degrees (0.26 rad) from the 
vertical plane, including glazing materials in skylights, roofs 
and sloped walls. 

2405.2 Allowable glazing materials and limitations. 
Sloped glazing shall be any of the following materials, sub
ject to the listed limitations. 

1. For monolithic glazing systems, the glazing material of 
the single light or layer shall be laminated glass with a 
minimum 30-mil (0.76 mm) polyvinyl butyral (or 
equivalent) interlayer, wired glass, light-transmitting 
plastic materials meeting the requirements of Section 
2607, heat-strengthened glass or fully tempered glass. 

2. For multiple-layer glazing systems, each light or layer 
shall consist of any of the glazing materials specified in 
Item 1 above. 

Annealed glass is permitted to be used as specified in 
Exceptions 2 and 3 of Section 2405.3. 

For additional requirements for plastic skylights, see Sec
tion 2610. Glass-block construction shall conform to the 
requirements of Section 2110.1. 

2405.3 Screening. Where used in monolithic glazing sys
tems, heat-strengthened and fully tempered glass shall have 
screens installed below the glazing material. The screens and 
their fastenings shall: (1) be capable of supporting twice the 
weight of the glazing; (2) be firmly and substantially fastened 
to the framing members and (3) be installed within 4 inches 
(102 mm) of the glass. The screens shall be constructed of a 
noncombustible material not thinner than No. 12 B&S gage 
(0.0808 inch) with mesh not larger than 1 inch by 1 inch (25 
mm by 25 mm). In a corrosive atmosphere, structurally 
equivalent noncorrosive screen materials shall be used. Heat
strengthened glass, fully tempered glass and wired glass, 
when used in multiple-layer glazing systems as the bottom 
glass layer over the walking surface, shall be equipped with 
screening that conforms to the requirements for monolithic 
glazing systems. 

Exception: In monolithic and multiple-layer sloped glaz
ing systems, the following applies: 

1. Fully tempered glass installed without protective 
screens where glazed between intervening floors at a 
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slope of 30 degrees (0.52 rad) or less from the verti
cal plane shall have the highest point of the glass 1 O 
feet (3048 mm) or less above the walking surface. 

2. Screens are not required below any glazing material, 
including annealed glass, where the walking surface 
below the glazing material is permanently protected 
from the risk of falling glass or the area below the 
glazing material is not a walking surface. 

3. Any glazing material, including annealed glass, is 
permitted to be installed without screens in the 
sloped glazing systems of commercial or detached 
noncombustible greenhouses used exclusively for 
growing plants and not open to the public, provided 
that the height of the greenhouse at the ridge does 
not exceed 30 feet (9144 mm) above grade. 

4. Screens shall not be required in individual dwelling 
units in Groups R-2, R-3 and R-4 where fully tem
pered glass is used as single glazing or as both panes 
in an insulating glass unit, and the following condi
tions are met: 

4.1. Each pane of the glass is 16 square feet (1.5 
m2

) or less in area. 

4.2. The highest point of the glass is 12 feet 
(3658 mm) or less above any walking sur
face or other accessible area. 

4.3. The glass thickness is 3
/ 16 inch (4.8 mm) or 

less. 

5. Screens shall not be required for laminated glass 
with a 15-mil (0.38 mm) polyvinyl butyral (or 
equivalent) interlayer used in individual dwelling 
units in Groups R-2, R-3 and R-4 within the follow
ing limits: 

5.1. Each pane of glass is 16 square feet (1.5 
m2

) or less in area. 

5.2. The highest point of the glass is 12 feet 
(3658 mm) or less above a walking surface 
or other accessible area. 

2405.4 Framing. In Type I and II construction, sloped glaz
ing and skylight frames shall be constructed of noncombusti
ble materials. In structures where acid fumes deleterious to 
metal are incidental to the use of the buildings, approved 
pressure-treated wood or other approved noncorrosive mate
rials are permitted to be used for sash and frames. Framing 
supporting sloped glazing and skylights shall be designed to 
resist the tributary roof loads in Chapter 16. Skylights set at 
an angle of less than 45 degrees (0. 79 rad) from the horizontal 
plane shall be mounted at least 4 inches (102 mm) above the 
plane of the roof on a curb constructed as required for the 
frame. Skylights shall not be installed in the plane of the roof 
where the roof pitch is less than 45 degrees (0.79 rad) from 
the horizontal. 

Exception: Installation of a skylight without a curb shall 
be permitted on roofs with a minimum slope of 14 degrees 
(three units vertical in 12 units horizontal) in Group R-3 
occupancies. All unit skylights installed in a roof with a 
pitch flatter than 14 degrees (0.25 rad) shall be mounted at 
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least 4 inches (102 mm) above the plane of the roof on a 
curb constructed as required for the frame unless other
wise specified in the manufacturer's installation instruc
tions. 

2405.5 Unit skylights and tubular daylighting devices. 
Unit skylights and tubular daylighting devices shall be tested 
and labeled as complying with AAMA/WDMA/CSA 101/ 
I.SJ A440. The label shall state the name of the manufacturer, 
the approved labeling agency, the product designation and 
the performance grade rating as specified in AAMA/WDMA/ 
CSA 101/I.S.2/A440. Where the product manufacturer has 
chosen to have the performance grade of the skylight rated 
separately for positive and negative design pressure, then the 
label shall state both performance grade ratings as specified 
in AAMA/WDMA/CSA 101/I.S.2/A440 and the skylight 
shall comply with Section 2405.5.2. Where the skylight is not 
rated separately for positive and negative pressure, then the 
performance grade rating shown on the label shall be the per
formance grade rating determined in accordance with 
AAMA/WDMA/CSA 101/I.S.2/A440 for both positive and 
negative design pressure and the skylight shall conform to 
Section 2405 .5 .1. 

2405.5.1 Skylights rated for the same performance 
grade for both positive and negative design pressure. 
The design of sky lights shall be based on Equation 24-13. 

F
8 
s PG (Equation 24-13) 

where: 

= Maximum load on the skylight determined from 
Equations 24-2 through 24-4 in Section 2404.2. 

PG = Performance grade rating of the skylight. 

2405.5.2 Skylights rated for separate performance 
grades for positive and negative design pressure. The 
design of skylights rated for performance grade for both 
positive and negative design pressures shall be based on 
Equations 24-14 and 24-15. 

F
8
isPGp0 

F80 sPGNe 

where: 

(Equation 24-14) 

(Equation 24-15) 

PG Pas = Performance grade rating of the skylight under 
positive design pressure; 

PGNeg = Performance grade rating of the skylight under 
negative design pressure; and 

F
8

i and F80 are determined in accordance with the follow
ing: 

For 0.6W
0 
~ D, 

where: 

W
0 
= Outward wind force, psf (kN/m2

) due to ultimate 
design wind speed, Vu11, as calculated in Section 
1609. 

D = The dead weight of the glazing, psf (kN/rn.2) as 
determined in Section 2404.2 for glass, or by the 
weight of the plastic, psf (kN/m2

) for plastic glazing. 
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F
8
i = Maximum load on the skylight determined from 

Equations 24-3 and 24-4 in Section 2404.2. 

F80= Maximum load on the skylight determined from 
Equation 24-2. 

For 0.6 W0 < D, 

where: 

W
0 
= The outward wind force, psf (kN/m2

) due to ultimate 
design wind speed, Vuzr· as calculated in Section 
1609. 

D = The dead weight of the glazing, psf (kN/m2
) as 

determined in Section 2404.2 for glass, or by the 
weight of the plastic for plastic glazing. 

F
8
i = Maximum load on the skylight determined from 

Equations 24-2 through 24-4 in Section 2404.2. 

F80= 0. 

SECTION 2406 
SAFETY GLAZING 

2406.1 Human impact loads. Individual glazed areas, 
including glass mirrors, in hazardous locations as defined in 
Section 2406.4 shall comply with Sections 2406.1.1 through 
2406.1.4. 

Exception: Mirrors and other glass panels mounted or 
hung on a surface that provides a continuous backing sup
port. 

2406.1.1 Impact test. Except as provided in Sections 
2406.1.2 through 2406.1.4, all glazing shall pass the 
impact test requirements of Section 2406.2. 

2406.1.2 Plastic glazing. Plastic glazing shall meet the 
weathering requirements of ANSI Z97. l. 

2406.1.3 Glass block. Glass-block walls shall comply 
with Section 2101.2.5. 

2406.1.4 Louvered windows and jalousies. Louvered 
windows and jalousies shall comply with Section 2403.5. 

2406.2 Impact test. Where required by other sections of this 
code, glazing shall be tested in accordance with CPSC 16 
CFR Part 1201. Glazing shall comply with the test criteria for 
Category II, unless otherwise indicated in Table 2406.2(1). 

Exception: Glazing not in doors or enclosures for hot 
tubs, whirlpools, saunas, steam rooms, bathtubs and show
ers shall be permitted to be· tested in accordance with 
ANSI Z97.l. Glazing shall comply with the test criteria for 
Class A, unless otherwise indicated in Table 2406.2(2). 

2406.3 Identification of safety glazing. Except as indicated 
in Section 2406.3.1, each pane of safety glazing installed in 
hazardous locations shall be identified by a manufacturer's 
designation specifying who applied the designation, the man
ufacturer or installer and the safety glazing standard with 
which it complies, as well as the information specified in Sec
tion 2403.1. The designation shall be acid etched, sand 
blasted, ceramic fired, laser etched, embossed or of a type 
that once applied, cannot be removed without being 
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destroyed. A label meeting the requirements of this section 
shall be permitted in lieu of the manufacturer's designation. 

Exceptions: 

1. For other than tempered glass, manufacturer's desig
nations are not required, provided the building offi
cial approves the use of a certificate, affidavit or 
other evidence confirming compliance with this 
code. 

2. Tempered spandrel glass is permitted to be identi
fied by the manufacturer with a removable paper 
designation. 

2406.3.l Multipane assemblies. Multipane glazed assem
blies having individual panes not exceeding 1 square foot 
(0.09 m2

) in exposed areas shall have at least one pane in 
the assembly marked as indicated in Section 2406.3. Other 
panes in the assembly shall be marked "CPSC 16 CFR 
Part 1201" or "ANSI Z97.l," as appropriate. 

2406.4 Hazardous locations. The locations specified in Sec
tions 2406.4.1 through 2406.4.7 shall be considered specific 
hazardous locations requiring safety glazing materials. 

2406.4.1 Glazing in doors. Glazing in all fixed and opera
ble panels of swinging, sliding and bifold doors shall be 
considered a hazardous location. 

Exceptions: 

1. Glazed openings of a size through which a 3-
inch-diameter (76 mm) sphere is unable to pass. 

2. Decorative glazing. 

3. Glazing materials used as curved glazed panels in 
revolving doors. 

4. Commercial refrigerated cabinet glazed doors. 

2406.4.2 Glazing adjacent to doors. Glazing in an indi
vidual fixed or operable panel adjacent to a door where the 
nearest vertical edge of the glazing is within a 24-inch 
( 610 mm) arc of either vertical edge of the door in a closed 
position and where the bottom exposed edge of the glazing 
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is less than 60 inches (1524 mm) above the walking sur
face shall be considered a hazardous location. 

Exceptions: 

1. Decorative glazing. 

2. Where there is an intervening wall or other per
manent barrier between the door and glazing. 

3. Where access through the door is to a closet or 
storage area 3 feet (914 mm) or less in depth. 
Glazing in this application shall comply with 
Section 2406.4.3. 

4. Glazing in walls on the latch side of and perpen
dicular to the plane of the door in a closed posi
tion in one- and two-family dwellings or within 
dwelling units in Group R-2. 

2406.4.3 Glazing in windows. Glazing in an individual 
fixed or operable panel that meets all of the following con
ditions shall be considered a hazardous location: 

1. The exposed area of an individual pane is greater 
than 9 square feet (0.84 m2

). 

2. The bottom edge of the glazing is less than 18 inches 
(457 mm) above the floor. 

3. The top edge of the glazing is greater than 36 inches 
(914 mm) above the floor. 

4. One or more walking surface(s) are within 36 inches 
(914 mm), measured horizontally and in a straight 
line, of the plane of the glazing. 

Exceptions: 

1. Decorative glazing. 

2. Where a horizontal rail is installed on the accessi
ble side(s) of the glazing 34 to 38 inches (864 to 
965 mm) above the walking surface. The rail 
shall be capable of withstanding a horizontal load 
of 50 pounds per linear foot (730 N/m) without 
contacting the glass and be a minimum of 11I2 
inches (38 mm) in cross-sectional height. 

TABLE 2406.2(1) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING CPSC 16 CFR PART 1201 

GLAZING IN GLAZED PANELS GLAZED PANELS DOORS AND 
EXPOSED SURFACE STORM OR 

GLAZING IN DOORS REGULATED BY REGULATED BY ENCLOSURES SLIDING GLASS 
AREA OF ONE SIDE OF COMBINATION 

(Category class) SECTION 2406.4.3 SECTION 2406.4.2 
REGULATED BY ·DOORS PATIO TYPE 

ONE LITE DOORS SECTION 2406.4.5 (Category class) 
(Category class) 

(Category class) (Category class) 
(Category class) 

9 square feet or less I I No requirement I II II 

More than 9 square feet II II II II II II 

For SI: 1 square foot= 0.0929 m2
• 

TABLE 2406.2(2) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING ANSI Z97.1 

EXPOSED SURFACE AREA OF ONE GLAZED PANELS REGULATED BY GLAZED PANELS REGULATED BY 
DOORS AND ENCLOSURES 

SIDE OF ONE LITE SECTION 2406.4.3 (Category class) SECTION 2406.4.2 (Category class) REGULATED BY SECTION 2406.4.5" 
(Category class) 

9 square feet or less No requirement B A 

More than 9 square feet A A A 

For SI: square foot= 0.0929 m2
• 

a. Use is only permitted by the exception to Section 2406.2. 
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3. Outboard panes in insulating glass units or multi
ple glazing where the bottom exposed edge of the 
glass is 25 feet (7620 mm) or more above any 
grade, roof, walking surface or other horizontal 
or sloped (within 45 degrees of horizontal) (0.79 
rad) surface adjacent to the glass exterior. 

2406.4.4 Glazing in guards and railings. Glazing in 
guards and railings, including structural baluster panels 
and nonstructural in-fill panels, regardless of area or 
height above a walking surface shall be considered a haz
ardous location. 

2406.4.5 Glazing and wet surfaces. Glazing in walls, 
enclosures or fences containing or facing hot tubs, spas, 
whirlpools, saunas, steam rooms, bathtubs, showers and 
indoor or outdoor swimming pools where the bottom 
exposed edge of the glazing is less than 60 inches (1524 
mm) measured vertically above any standing or walking 
surface shall be considered a hazardous location. This 
shall apply to single glazing and all panes in multiple glaz
ing. 

Exception: Glazing that is more than 60 inches (1524 
mm), measured horizontally and in a straight line, from 
the water's edge of a bathtub, hot tub, spa, whirlpool or 
swimming pool. 

2406.4.6 Glazing adjacent to stairways and ramps. 
Glazing where the bottom exposed edge of the glazing is 
less than 60 inches (1524 mm) above the plane of the adja
cent walking surface of stairways, landings between 
flights of stairs and ramps shall be considered a hazardous 
location. 

Exceptions: 

1. The side of a stairway, landing or ramp that has a 
guard complying with the provisions of Sections 
1015 and 1607.8, and the plane of the glass is 
greater than 18 inches (457 mm) from the railing. 

2. Glazing 36 inches (914 mm) or more measured 
horizontally from the walking surface. 

2406.4.7 Glazing adjacent to the bottom stairway land
ing. Glazing adjacent to the landing at the bottom of a 
stairway where the glazing is less than 60 inches (1524 
mm) above the landing and within a 60-inch (1524 mm) 
horizontal arc that is less than 180 degrees (3.14 rad) from 
the bottom tread nosing shall be considered a hazardous 
location. 

Exception: Glazing that is protected by a guard com
plying with Sections 1015 and 1607.8 where the plane 
of the glass is greater than 18 inches (457 mm) from the 
guard. 

2406.5 Fire department access panels. Fire department 
glass access panels shall be of tempered glass. For insulating 
glass units, all panes shall be tempered glass. 

SECTION 2407 
GLASS IN HANDRAILS AND GUARDS 

I 2407 .1 Materials. Glass used in a handrail, guardrail or a 
guard section shall be laminated glass constructed of fully 
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tempered or heat-strengthened glass and shall comply with 
Category II or CPSC 16 CFR Part 1201 or Class A of ANSI 
Z97.l. Glazing in railing in-fill panels shall be of an 
approved safety glazing material that conforms to the provi
sions of Section 2406.1.1. For all glazing types, the minimum 
nominal thickness shall be 1/ 4 inch (6.4 mm). 

Exception: Single fully tempered glass complying with 
Category II of CPSC 16 CFR Part 1201 or Class A of 
ANSI Z97.1 shall be permitted to be used in handrails and 
guardrails where there is no walking surface beneath them 
or the walking surface is permanently protected from the 
risk of falling glass. 

2407.1.1 Loads. The panels and their support system shall 
be designed to withstand the loads specified in Section 
1607.8. A design factor of four shall be used for safety. 

2407 .1.2 Support. Each handrail or guard section shall be 
supported by a minimum of three glass balusters or shall 
be otherwise supported to remain in place should one bal
uster panel fail. Glass balusters shall not be installed with
out an attached handrail or guard. 

Exception: A top rail shall not be required where the 
glass balusters are laminated glass with two or more 
glass plies of equal thickness and the same glass type 
when approved by the building official. The panels 
shall be designed to withstand the loads specified in 
Section 1607.8. 

2407.1.3 Parking garages. Glazing materials shall not be 
installed in handrails or guards in parking garages except 
for pedestrian areas not exposed to impact from vehicles. 

2407.1.4 Glazing in wind-borne debris regions. Glazing 
installed in in-fill panels or balusters in wind-borne debris 
regions shall comply with the following: 

2407.1.4.1 Balusters and in-fill panels. Glass installed 
in exterior railing in-fill panels or balusters shall be 
laminated glass complying with Category II of CPSC 
16 CFR Part 1201 or Class A of ANSI Z97.l. 

2407.1.4.2 Glass supporting top rail. When the top 
rail is supported by glass, the assembly shall be tested 
according to the impact requirements of Section 
1609 .1.2. The top rail shall remain in place after 
impact. 

SECTION 2408 
GLAZING IN ATHLETIC FACILITIES 

2408.l General. Glazing in athletic facilities and similar uses 
subject to impact loads, which forms whole or partial wall 
sections or which is used as a door or part of a door, shall 
comply with this section. 

2408.2 Racquetball and squash courts. 

2408.2.l Testing. Test methods and loads for individual 
glazed areas in racquetball and squash courts subject to 
impact loads shall conform to those of CPSC 16 CFR Part 
1201 or ANSI Z97 .1 with impacts being applied at a 
height of 59 inches (1499 mm) above the playing surface 
to an actual or simulated glass wall installation with fix-
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tures, fittings and methods of assembly identical to those 
used in practice. 

Glass walls shall comply with the following conditions: 

1. A glass wall in a racquetball or squash court, or sim
ilar use subject to impact loads, shall remain intact 
following a test impact. 

2. The deflection of such walls shall be not greater than 
11/2 inches (38 Illlll) at the point of impact for a drop 
height of 48 inches (1219 Illlll). 

Glass doors shall comply with the following condi
tions: 

1. Glass doors shall remain intact following a test 
impact at the prescribed height in the center of the 
door. 

2. The relative deflection between the edge of a glass 
door and the adjacent wall shall not exceed the 
thickness of the wall plus 1/2 inch (12.7 Illlll) for a 
drop height of 48 inches (1219 Illlll). 

2408.3 Gymnasiums and basketball courts. Glazing in 
multipurpose gymnasiums, basketball courts and similar ath
letic facilities subject to human impact loads shall comply 
with Category II of CPSC 16 CPR Part 1201 or Class A of 
ANSIZ97.1. 

SECTION 2409 
GLASS IN WALKWAYS, 

ELEVATOR HOISTWAYS AND ELEVATOR CARS 

2409.1 Glass walkways. Glass installed as a part of a floor/ 
ceiling assembly as a walking surface and constructed with 
laminated glass shall comply with ASTM E 2751 or with the 
load requirements specified in Chapter 16. Such assemblies 
shall comply with the fire-resistance rating requirements of 
this code where applicable. 

2409.2 Glass in elevator hoistway enclosures. Glass in ele
vator hoistway enclosures and hoistway doors shall be lami
nated glass conforming to ANSI Z97 .1 or CPSC 16 CPR Part 
1201. 

2409.2.l Fire-resistance-rated hoistways. Glass installed 
in hoistways and hoistway doors where the hoistway is 
required to have a fire-resistance rating shall also comply 
with Section 716. 

2409.2.2 Glass hoistway doors. The glass in glass hoist
way doors shall be not less than 60 percent of the total vis
ible door panel surface area as seen from the landing side. 

2409.3 Visions panels in elevator hoistway doors. Glass in 
vision panels in elevator hoistway doors shall be permitted to 
be any transparent glazing material not less than 1

/ 4 inch (6.4 
Illlll) in thickness conforming to Class A in accordance with 
ANSI Z97 .1 or Category II in accordance with CPSC 16 CPR 
Part 1201. The area of any single vision panel shall be not 
less than 24 square inches (15 484 Illlll2) and the total area of 
one or more vision panels in any hoistway door shall be not 
more than 85 square inches (54 839 Illlll2). 
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2409.4 Glass in elevator cars. Glass in elevator cars shall be 
in accordance with this section. 

2409.4.1 Glass types. Glass in elevator car enclosures, 
glass elevator car doors and glass used for lining walls and 
ceilings of elevator cars shall be laminated glass conform
ing to Class A in accordance with ANSI Z97.l or Cate
gory II in accordance with CPSC 16 CFR Part 1201. 

Exception: Tempered glass shall be permitted to be 
used for lining walls and ceilings of elevator cars pro
vided: 

1. The glass is bonded to a nonpolymeric coating, 
sheeting or film backing having a physical integ
rity to hold the fragments when the glass breaks. 

2. The glass is not subjected to further treatment 
such as sandblasting; etching; heat treatment or 
painting that could alter the original properties of 
the glass. 

3. The glass is tested to the acceptance criteria for 
laminated glass as specified for Class A in accor
dance with ANSI Z97.l or Category II in accor
dance with CPSC 16 CPR Part 1201. 

2409.4.2 Surface area. The glass in glass elevator car 
doors shall be not less than 60 percent of the total visible 
door panel surface area as seen from the car side of the 
doors. 
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CHAPTER25 

GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 2501 
GENERAL 

2501.1 Scope. Provisions of this chapter shall govern the 
materials, design, construction and quality of gypsum board, 
gypsum panel products, lath, gypsum plaster, cement plaster 
and reinforced gypsum concrete. 

2501.2 Performance. Lathing, plastering, gypsum board and 
gypsum panel product construction shall be done in the man
ner and with the materials specified in this chapter and, when 
required for fire protection, shall also comply with the provi
sions of Chapter 7. 

2501.3 Other materials. Other approved wall or ceiling cov
erings shall be permitted to be installed in accordance with 
the recommendations of the manufacturer and the conditions 
of approval. 

SECTION 2502 
DEFINITIONS 

2502.1 Definitions. The following terms are defined in Chap
ter 2: 

CEMENT PLASTER. 

EXTERIOR SURFACES. 

GYPSUM BOARD. 

I GYPSUM PANEL PRODUCTS. 

GYPSUM PLASTER. 

GYPSUM VENEER PLASTER. 

INTERIOR SURFACES. 

WEATHER-EXPOSED SURFACES. 

WIRE BACKING. 

SECTION 2503 
INSPECTION 

1
2503.1 Inspection. Lath, gypsum board and gypsum panel 
products shall be inspected in accordance with Section 
110.3.5. 

SECTION 2504 
VERTICAL AND HORIZONTAL ASSEMBLIES 

1
2504.1 Scope. The following requirements shall be met 
where construction involves gypsum board, gypsum panel 
products or lath and plaster in vertical and horizontal assem
blies. 
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2504.1.1 Wood framing. Wood supports for lath, gypsum 
board or gypsum panel products, as well as wood stripping 
or furring, shall be not less than 2 inches (51 mm) nominal 
thickness in the least dimension. 

Exception: The minimum nominal dimension of wood 
furring strips installed over solid backing shall be not 
less than 1 inch by 2 inches (25 mm by 51 mm). 

2504.1.2 Studless partitions. The minimum thickness of 
vertically erected studless solid plaster partitions of 3

/ 8-

inch (9.5 mm) and 3
/ 4-inch (19.1 mm) rib metal lath, 1

/ 2-

inch-thick (12.7 mm) gypsum lath, gypsum board or gyp
sum panel product shall be 2 inches (51 mm). 

SECTION 2505 
SHEAR WALL CONSTRUCTION 

2505.1 Resistance to shear (wood framing). Wood-frame 
shear walls sheathed with gypsum board, gypsum panel prod
ucts or lath and plaster shall be designed and constructed in 
accordance with Section 2306.3 and are permitted to resist 
wind and seismic loads. Walls resisting seismic loads shall be 
subject to the limitations in Section 12.2.1 of ASCE 7. 

2505.2 Resistance to shear (steel framing). Cold-formed 
steel-frame shear walls sheathed with gypsum board or gyp
sum panel products and constructed in accordance with the 
materials and provisions of Section 2211.6 are permitted to 
resist wind and seismic loads. Walls resisting seismic loads 
shall be subjectto the limitations in Section 12.2.1 of ASCE 7. 

SECTION 2506 
GYPSUM BOARD AND 

GYPSUM PANEL PRODUCT MATERIALS 

2506.1 General. Gypsum board, gypsum panel products and 
accessories shall be identified by the manufacturer's designa
tion to indicate compliance with the appropriate standards 
referenced in this section and stored to protect such materials 
from the weather. 

2506.2 Standards. Gypsum board and gypsum panel prod
ucts shall conform to the appropriate standards listed in Table 
2506.2 and Chapter 35 and, where required for fire protec
tion, shall conform to the provisions of Chapter 7. 

2506.2.1 Other materials. Metal suspensfon systems for 
acoustical and lay-in panel ceilings shall comply with 
ASTM C 635 listed in Chapter 35 and Section 13.5.6 of 
ASCE 7 for installation in high seismic areas. 
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SECTION 2507 
LATHING AND PLASTERING 

2507.1 General. Lathing and plastering materials and acces
sories shall be marked by the manufacturer's designation to 
indicate compliance with the appropriate standards refer
enced in this section and stored in such a manner to protect 
them from the weather. 

2507.2 Standards. Lathing and plastering materials shall 
conform to the standards listed in Table 2507 .2 and Chapter 

35 and, where required for fire protection, shall also conform 
to the provisions of Chapter 7. 

SECTION 2508 
GYPSUM CONSTRUCTION 

2508.l General. Gypsum board, gypsum panel products and 
gypsum plaster construction shall be of the materials listed in 
Tables 2506.2 and 2507 .2. These materials shall be assem
bled and installed in compliance with the appropriate stan
dards listed in Tables 2508.1and2511.1.1 and Chapter 35. 

TABLE 2506.2 
GYPSUM BOARD AND GYPSUM PANEL PRODUCTS MATERIALS AND ACCESSORIES 

MATERIAL STANDARD 

Cold-formed steel studs and track, structural AISI S200 and ASTM C 955, Section 8 

Cold-formed steel studs and track, nonstructural AISI S220 and ASTM C 645, Section 10 

Elastomeric joint sealants ASTMC920 

Fiber-reinforced gypsum panels ASTMC1278 

Glass mat gypsum backing panel ASTMC1178 

Glass mat gypsum panel 5 ASTMC 1658 

Glass mat gypsum substrate ASTMC 1177 

Joint reinforcing tape and compound ASTM C 474; C 475 

Nails for gypsum boards ASTM C 514, F 547, F 1667 

Steel screws ASTM C 954; C 1002 

Standard specification for gypsum board ASTMC1396 

Testing gypsum and gypsum products ASTM C 22; C 472; C 473 

TABLE 2507.2 
LATH, PLASTERING MATERIALS AND ACCESSORIES 

MATERIAL STANDARD 

Cold-formed steel studs and track, structural AISI S200 and ASTM C 955, Section 8 

Cold-formed steel studs and track, nonstructural AISI S220 and ASTM C 645, Section 10 

Hydraulic cement ASTM C 1157; C 1600 

Gypsum casting and molding plaster ASTMC59 

Gypsum Keene's cement ASTMC61 

Gypsum plaster ASTMC28 

Gypsum veneer plaster ASTMC587 

Interior bonding compounds, gypsum ASTMC631 

Lime plasters ASTMC5;C206 

Masonry cement ASTMC91 

Metal lath ASTMC847 

Plaster aggregates 
Sand ASTM C 35; C 897 
Perlite ASTMC35 
Vermiculite ASTMC35 

Plastic cement ASTMC1328 

Portland cement ASTMC150 

Steel screws ASTM C 1002; C 954 

Welded wire lath ASTMC933 

Woven wire plaster base ASTMC1032 
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TABLE 2508.1 
INSTALLATION OF GYPSUM CONSTRUCTION 

MATERIAL STANDARD 

Gypsum board and gypsum panel 
GA-216; ASTM C 840 

products 

Gypsum sheathing and gypsum panel 
ASTMC 1280 

products 

Gypsum veneer base ASTMC844 

Interior lathing and furring ASTMC841 

Steel framing for gypsum board and 
ASTM C 754; C 1007 

gypsum panel products 

2508.2 Limitations. Gypsum wallboard or gypsum plaster 
shall not be used in any exterior surface where such gypsum 
construction will be exposed directly to the weather. Gypsum 
wallboard shall not be used where there will be direct expo
sure to water or continuous high humidity conditions. Gyp
sum sheathing shall be installed on exterior surfaces in 
accordance with ASTM C 1280. 

2508.2.1 Weather protection. Gypsum wallboard, gyp
sum lath or gypsum plaster shall not be installed until 
weather protection for the installation is provided. 

2508.3 Single-ply application. Edges and ends of gypsum 
board and gypsum panel products shall occur on the framing 
members, except those edges and ends that are perpendicular 
to the framing members. Edges and ends of gypsum board 
and gypsum panel products shall be in moderate contact 
except in concealed spaces where fire-resistance-rated con
struction, shear resistance or diaphragm action is not 
required. 

2508.4 Joint treatment. Gypsum board and gypsum panel 
product fire-resistance-rated assemblies shall have joints and 
fasteners treated. 

Exception: Joint and fastener treatment need not be pro
vided where any of the following conditions occur: 

1. Where the gypsum board or the gypsum panel prod
uct is to receive a decorative finish such as wood 
paneling, battens, acoustical finishes or any similar 
application that would be equivalent to joint treat
ment. 

GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

2. On single-layer systems where joints occur over 
wood framing members. 

3. Square edge or tongue-and-groove edge gypsum 
board (V-edge), gypsum panel products, gypsum 
backing board or gypsum sheathing. 

4. On multilayer systems where the joints of adjacent 
layers are offset. 

5. Assemblies tested without joint treatment. 

2508.5 Horizontal gypsum board or gypsum panel prod
uct diaphragm ceilings. Gypsum board or gypsum panel 
products shall be permitted to be used on wood joists to cre
ate a horizontal diaphragm ceiling in accordance with Table 
2508.5. 

2508.5.1 Diaphragm proportions. The maximum allow
able diaphragm proportions shall be 11I2: 1 between shear 
resisting elements. Rotation or cantilever conditions shall 
not be permitted. 

2508.5.2 Installation. Gypsum board or gypsum panel 
products used in a horizontal diaphragm ceiling shall be 
installed perpendicular to ceiling framing members. End 
joints of adjacent courses of gypsum board shall not occur 
on the same joist. 

2508.5.3 Blocking of perimeter edges. Perimeter edges 
shall be blocked using a wood member not less than 2-
inch by 6-inch (51 mm by 152 mm) nominal dimension. 
Blocking material shall be installed flat over the top plate 
of the wall to provide a nailing surface not less than 2 
inches (51 mm) in width for the attachment of the gypsum 
board or gypsum panel product. 

2508.5.4 Fasteners. Fasteners used for the attachment of 
gypsum board or gypsum panel products to a horizontal 
diaphragm ceiling shall be as defined in Table 2508.5. 
Fasteners shall be spaced not more than 7 inches (178 
mm) on center at all supports, including perimeter block
ing, and not more than 3

/ 8 inch (9.5 mm) from the edges 
and ends of the gypsum board or gypsum panel product. 

2508.5.5 Lateral force restrictions. Gypsum board or 
gypsum panel products shall not be used in diaphragm 
ceilings to resist lateral forces imposed by masonry or con
crete construction. 

TABLE 2508.5 
SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAME GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES 

MATERIAL 
THICKNESS OF MATERIAL SPACING OF FRAMING SHEAR VALUE•· b 

MIMIMUM FASTENER SIZE 
(MINIMUM) (Inches) MEMBERS (inches) (PLF OF CEILING) 

Gypsum board or gyp-
5d cooler or wallboard nail; 

sum panel product 
112 16 o.c. 90 15/g-inch long; 0.086-inch shank; 

15
/ 64-inch headc 

Gypsum board or gyp-
5d cooler or wallboard nail; 

sum panel product 
112 240.c. 70 15

/ 8-inch long; 0.086-inch shank; 
15

/ 64-inch headc 

For SI: 1 inch = 25 .4 mm, 1 pound per foot= 14.59 Nim. 
a. Values are not cumulative with other horizontal diaphragm values and are for short-term wind or seismic loading. Values shall be reduced 25 percent for 

. normal loading. 
b. Values shall be reduced 50 percent in Seismic Design Categories D, E and F. 
c. 11/ 4-inch, No. 6 Type S or W screws are permitted to be substituted for the listed nails. 
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SECTION 2509 
I SHOWERS AND WATER CLOSETS 

... 

2509.1 Wet areas. Showers and public toilet walls shall con
form to Section 1210.2. 

2509.2 Base for tile. Materials used as a base for wall tile in 
tub and shower areas and wall and ceiling panels in shower 
areas shall be of materials listed in Table 2509 .2 and installed 
in accordance with the manufacturer's recommendations. 
Water-resistant gypsum backing board shall be used as a base 
for tile in water closet compartment walls when installed in 
accordance with GA-216 or ASTM C 840 and the manufac
turer's recommendations. Regular gypsum wallboard is per
mitted under tile or wall panels in other wall and ceiling areas 
when installed in accordance with GA-216 or ASTM C 840. 

TABLE 2509.2 
BACKERBOARD MATERIALS 

MATERIAL STANDARD 

Glass mat gypsum backing panel ASTMC1178 

Nonasbestos fiber-cement backer ASTM C 1288 or ISO 8336, 
board CategoryC 

Nonasbestos fiber-mat reinforced 
ASTMC1325 

cementitious backer unit 

2509.3 Limitations. Water-resistant gypsum backing board 
shall not be used in the following locations: 

1. Over a vapor retarder in shower or bathtub compart
ments. 

2. Where there will be direct exposure to water or in areas 
subject to continuous high humidity . 

SECTION 2510 
LATHING AND FURRING FOR CEMENT PLASTER 

{STUCCO) 

2510.1 General. Exterior and interior cement plaster and 
lathing shall be done with the appropriate materials listed in 
Table 2507.2 and Chapter 35. 

2510.2 Weather protection. Materials shall be stored in such 
a manner as to protect them from the weather. 

2510.3 Installation. Installation of these materials shall be in 
compliance with ASTM C 926 and ASTM C 1063. 

2510.4 Corrosion resistance. Metal lath and lath attach
ments shall be of corrosion-resistant material. 

2510.5 Backing. Backing or a lath shall provide sufficient 
rigidity to permit plaster applications. 

2510.5.1 Support of lath. Where lath on vertical surfaces 
extends between rafters or other similar projecting mem
bers, solid backing shall be installed to provide support for 
lath and attachments. 

2510.5.2 Use of gypsum backing board. Gypsum back
ing for cement plaster shall be in accordance with Section 
2510.5.2.1 or 2510.5.2.2. 
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2510.5.2.1 Gypsum board as a backing board. Gyp
sum lath or gypsum wallboard shall not be used as a 
backing for cement plaster. 

Exception: Gypsum lath or gypsum wallboard is 
permitted, with a water-resistive barrier, as a back
ing for self-furred metal lath or self-furred wire fab
ric lath and cement plaster where either of the 
following conditions occur: 

1. On horizontal supports of ceilings or roof sof
fits. 

2. On interior walls. 

2510.5.2.2 Gypsum sheathing backing. Gypsum 
sheathing is permitted as a backing for metal or wire 
fabric lath and cement plaster on walls. A water-resis
tive barrier shall be provided in accordance with Sec
tion 2510.6. 

2510.5.3 Backing not required. Wire backing is not 
required under expanded metal lath or paperbacked wire 
fabric lath. 

2510.6 Water-resistive barriers. Water-resistive barriers 
shall be installed as required in Section 1404.2 and, where 
applied over wood-based sheathing, shall include a water
resistive vapor-permeable barrier with a performance at least 
equivalent to two layers of water-resistive barrier complying 
with ASTM E 2556, Type I. The individual layers shall be 
installed independently such that each layer provides a sepa
rate continuous plane and any flashing (installed in accor
dance with Section 1405.4) intended to drain to the water
resistive barrier is directed between the layers. 

Exception: Where the water-resistive barrier that is 
applied over wood-based sheathing has a water resistance 
equal to or greater than that of a wafer-resistive barrier 
complying with ASTM E 2556, Type II and is separated 
from the stucco by an intervening, substantially nonwater
absorbing layer or drainage space. 

2510. 7 Preparation of masonry and concrete. Surfaces 
shall be clean, free from efflorescence, sufficiently damp and 
rough for proper bond. If the surface is insufficiently rough, 
approved bonding agents or a Portland cement dash bond 
coat mixed in proportions of not more than two parts volume 
of sand to one part volume of Portland cement or plastic 
cement shall be applied. The dash bond coat shall be left 
undisturbed and shall be moist cured not less than 24 hours. 

SECTION 2511 
INTERIOR PLASTER 

2511.1 General. Plastering gypsum plaster or cement plaster . 
shall be not less than three coats where applied over metal 
lath or wire fabric lath and not less than two coats where 
applied over other bases permitted by this chapter. 

Exception: Gypsum veneer plaster and cement plaster 
specifically designed and approved for one-coat applica
tions. 
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2511.1.1 Installation. Installation of lathing and plaster 
materials shall conform to Table 2511.1.1 and Section 
2507. 

TABLE2511.1.1 
INSTALLATION OF PLASTER CONSTRUCTION 

MATERIAL STANDARD 

Cement plaster ASTMC926 

Gypsum plaster ASTMC842 

Gypsum veneer plaster ASTMC843 

Interior lathing and furring ASTMC841 
(gypsum plaster) 

Lathing and furring (cement plaster) ASTMC1063 

Steel framing ASTM C 754; C 1007 

2511.2 Limitations. Plaster shall not be applied directly to 
fiber insulation board. Cement plaster shall not be applied 
directly to gypsum lath or gypsum plaster except as specified 
in Sections 2510.5.1 and 2510.5.2. 

2511.3 Grounds. Where installed, grounds shall ensure the 
minimum thickness of plaster as set forth in ASTM C 842 
and ASTM C 926. Plaster thickness shall be measured from 
the face of lath and other bases. 

2511.4 Interior masonry or concrete. Condition of surfaces 
shall be as specified in Section 2510.7. Approved specially 
prepared gypsum plaster designed for application to concrete 
surfaces or approved acoustical plaster is permitted. The total 
thickness of base coat plaster applied to concrete ceilings 
shall be as set forth in ASTM C 842 or ASTM C 926. Should 
ceiling surfaces require more than the maximum thickness 
permitted in ASTM C 842 or ASTM C 926, metal lath or 
wire fabric lath shall be installed on such surfaces before 
plastering. 

2511.5 Wet areas. Showers and public toilet walls shall con
form to Sections 1210.2 and 1210.3. When wood frame walls 
and partitions are covered on the interior with cement plaster 
or tile of similar material and are subject to water splash, the 
framing shall be protected with an approved moisture barrier. 

SECTION 2512 
EXTERIOR PLASTER 

2512.1 General. Plastering with cement plaster shall be not 
less than three coats when applied over metal lath or wire fab
ric lath or gypsum board backing as specified in Section 
2510.5 and shall be not less than two coats when applied over 
masonry or concrete. If the plaster surface is to be completely 
covered by veneer or other facing material, or is completely 
concealed by another wall, plaster application need only be 
two coats, provided the total thickness is as set forth in 
ASTMC926. 

2512.1.1 On-grade floor slab. On wood frame or steel 
stud construction with an on-grade concrete floor slab sys
tem, exterior plaster shall be applied in such a manner as 
to cover, but not to extend below, the lath and paper. The 
application of lath, paper and flashing or drip screeds shall 
comply with ASTM C 1063. 
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2512.1.2 Weep screeds. A minimum 0.019-inch (0.48 
mm) (No. 26 galvani:z;ed sheet gage), corrosion-resistant 
weep screed with a minimum vertical attachment flange of 
31

/ 2 inches (89 mm) shall be provided at or below the foun
dation plate line on exterior stud walls in accordance with 
ASTM C 926. The weep screed shall be placed a mini
mum of 4 inches (102 mm) above the earth or 2 inches (51 
mm) above paved areas and be of a type that will allow 
trapped water to drain to the exterior of the building. The 
water-resistive barrier shall lap the attachment flange. 
The exterior lath shall cover and terminate on the attach-
ment flange of the weep screed. · 

2512.2 Plasticity agents. Only approved plasticity agents 
and approved amounts thereof shall be added to Portland 
cement or blended cements. When plastic cement or masonry 
cement is used, no additional lime or plasticizers shall be 
added. Hydrated lime or the equivalent amount of lime putty 
used as a plasticizer is permitted to be added to cement plas
ter or cement and lime plaster in an amount not to exceed that 
set forth in ASTM C 926. 

2512.3 Limitations. Gypsum plaster shall not be used on 
exterior surfaces. 

2512.4 Cement plaster. Plaster coats shall be protected from 
freezing for a period of not less than 24 hours after set has 
occurred. Plaster shall be applied when the ambient tempera
ture is higher than 40°F (4°C), unless provisions are made to 
keep cement plaster work above 40°F (4°C) during applica
tion and 48 hours thereafter. 

2512.5 Second-coat application. The second coat shall be 
brought out to proper thickness, rodded and floated suffi
ciently rough to provide adequate bond for the finish coat. 
The second coat shall have no variation greater than 1

/ 4 inch 
(6.4 mm) in any direction under a 5-foot (1524 mm) straight 
edge. 

2512.6 Curing and interval. First and second coats of 
cement plaster shall be applied and moist cured as set forth in 
ASTM C 926 and Table 2512.6. 

2512.7 Application to solid backings. Where applied over 
gypsum backing as specified in Section 2510.5 or directly to 
unit masonry surfaces, the second coat is permitted to be 
applied as soon as the first coat has attained sufficient hard
ness. 

COAT 

First 

Second 

Finish 

TABLE 2512.6 
CEMENT PLASTERS 

MINIMUM PERIOD 
MOIST CURING 

48 hours• 

48 hours 

-

MINIMUM INTERVAL 
BETWEEN COATS 

48 hoursh 

7 days0 

Notec 

a. The first two coats shall be as required for the first coats of exterior 
plaster, except that the moist-curing time period between the first and 
second coats shall be not less than 24 hours. Moist curing shall not be 
required where job and weather conditions are favorable to the retention of 
moisture in the cement plaster for the required time period. 

b. Twenty-four-hour minimum interval between coats of interior cement 
plaster. For alternative method of application, see Section 2512.8. 

c. Finish coat plaster is permitted to be applied to interior cement plaster 
base coats after a 48-hour period. 
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2512.8 Alternate method of application. The second coat is 
permitted to be applied as soon as the first coat has attained 
sufficient rigidity to receive the second coat. 

2512.8.1 Admixtures. When using this method of appli
cation, calcium aluminate cement up to 15 percent of the 
weight of the Portland cement is permitted to be added to 
the mix. 

2512.8.2 Curing. Curing of the first coat is permitted to be 
omitted and the second coat shall be cured as set forth in 
ASTM C 926 and Table 2512.6. 

2512.9 Finish coats. Cement plaster finish coats shall be 
applied over base coats that have been in place for the time 
periods set forth in ASTM C 926. The third or finish coat 
shall be applied with sufficient material and pressure to bond 
and to cover the brown coat and shall be of sufficient thick
ness to conceal the brown coat. 

SECTION 2513 
EXPOSED AGGREGATE PLASTER 

2513.l General. Exposed natural or integrally colored aggre
gate is permitted to be partially embedded in a natural or col
ored bedding coat of cement plaster or gypsum plaster, 
subject to the provisions of this section. 

2513.2 Aggregate. The aggregate shall be applied manually 
or mechanically and shall consist of marble chips, pebbles or 
similar durable, moderately hard (three or more on the Mohs 
hardness scale), nomeactive materials. 

2513.3 Bedding coat proportions. The bedding coat for 
interior or exterior surfaces shall be composed of one part 
Portland cement and one part Type S lime; or one part 
blended cement and one part Type S lime; or masonry 
cement; or plastic cement and a maximum of three parts of 
graded white or natural sand by volume. The bedding coat for 
interior surfaces shall be composed of 100 pounds (45.4 kg) 
of neat gypsum plaster and a maximum of 200 pounds (90.8 
kg) of graded white sand. A factory-prepared bedding coat 
for interior or exterior use is permitted. The bedding coat for 
exterior surfaces shall have a minimum compressive strength 
of 1,000 pounds per square inch (psi) (6895 kPa). 

2513.4 Application. The bedding coat is permitted to be 
applied directly over the first (scratch) coat of plaster, pro
vided the ultimate overall thickness is a minimum of 7/ 8 inch 
(22 mm), including lath. Over concrete or masonry surfaces, 
the overall thickness shall be a minimum of 1

/ 2 inch (12.7 
mm). 

2513.5 Bases. Exposed aggregate plaster is permitted to be 
applied over concrete, masonry, cement plaster base coats or 
gypsum plaster base coats installed in accordance with Sec
tion 2511 or 2512. 

2513.6 Preparation of masonry and concrete. Masonry and 
concrete surfaces shall be prepared in accordance with the 
provisions of Section 2510.7. 

2513. 7 Curing of base coats. Cement plaster base coats shall 
be cured in accordance with ASTM C 926. Cement plaster 
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bedding coats shall retain sufficient moisture for hydration 
(hardening) for 24 hours minimum or, where necessary, shall 
be kept damp for 24 hours by light water spraying. 

SECTION 2514 
REINFORCED GYPSUM CONCRETE 

2514.1 General. Reinforced gypsum concrete shall comply 
with the requirements of ASTM C 317 and ASTM C 956. 

2514.2 Minimum thickness. The minimum thickness of 
reinforced gypsum concrete shall be 2 inches (51 mm) except 
the minimum required thickness shall be reduced to 11

/ 2 
inches (38 mm), provided the following conditions are satis
fied: 

1. The overall thickness, including the formboard, is not 
less than 2 inches (51 mm). 

2. The clear span of the gypsum concrete between sup
ports does not exceed 33 inches (838 mm). 

3. Diaphragm action is not required. 

4. The design live load does not exceed 40 pounds per 
square foot (psf) (1915 Pa). 
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SECTION 2601 
GENERAL 

1

2601.1 Scope. These provisions shall govern the materials, 
design, application, construction and installation of foam 
plastic, foam plastic insulation, plastic veneer, interior plastic 
finish and trim, light-transmitting plastics and plastic com
posites, including plastic lumber. See Chapter 14 for require
ments for exterior wall finish and trim. 

SECTION 2602 
DEFINITIONS 

2602.1 Definitions. The following terms are defined in Chap
ter 2: 

FIBER-REINFORCED POLYMER. 

FOAM PLASTIC INSULATION. 

LIGHT-DIFFUSING SYSTEM. 

LIGHT-TRANSMITTING PLASTIC ROOF PANELS. 

LIGHT-TRANSMITTING PLASTIC WALL PANELS. 

PLASTIC, APPROVED. 

I PLASTIC COMPOSITE. 

PLASTIC GLAZING. 

I PLASTIC LUMBER. 

THERMOPLASTIC MATERIAL. 

THERMOSETTING MATERIAL. 

I WOOD/PLASTIC COMPOSITE. 

SECTION 2603 
FOAM PLASTIC INSULATION 

2603.1 General. The provisions of this section shall govern 
the requirements and uses of foam plastic insulation in build
ings and structures. 

2603.2 Labeling and identification. Packages and contain
ers of foam plastic insulation and foam plastic insulation 
components delivered to the job site shall bear the label of an 
approved agency showing the manufacturer's name, product 
listing, product identification and information sufficient to 
determine that the end use will comply with the code require
ments. 

2603.3 Surface-burning characteristics. Unless otherwise 
indicated in this section, foam plastic insulation and foam 
plastic cores of manufactured assemblies shall have a flame 
spread index of not more than 75 and a smoke-developed 
index of not more than 450 where tested in the maximum 
thickness intended for use in accordance with ASTM E 84 or 
UL 723. Loose fill-type foam plastic insulation shall be tested 
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as board stock for the flame spread and smoke-developed 
indexes. 

Exceptions: 

1. Smoke-developed index for interior trim as provided 
for in Section 2604.2. 

2. In cold storage buildings, ice plants, food plants, 
food processing rooms and similar areas, foam plas- . 
tic insulation where tested in a thickness of 4 inches 
(102 mm) shall be permitted in a thickness up to 10 
inches (254 mm) where the building is equipped 
throughout with an automatic fire sprinkler system 
in accordance with Section 903.3.1.1. The approved 
automatic sprinkler system shall be provided in both 
the room and that part of the building in which the 
room is located. 

3. Foam plastic insulation that is a part of a Class A, B 
or C roof-covering assembly provided the assembly 
with the foam plastic insulation satisfactorily passes 
NFPA 276 or UL 1256. The smoke-developed index I 
shall not be limited for roof applications. 

4. Foam plastic insulation greater than 4 inches (102 
mm) in thickness shall have a maximum flame 
spread index of 75 and a smoke-developed index of 
450 where tested at a minimum thickness of 4 inches 
(102 mm), provided the end use is approved in 
accordance with Section 2603.9 using the thickness 
and density intended for use. 

5. Flame spread and smoke-developed indexes for 
foam plastic interior signs in covered and open mall 
buildings provided the signs comply with Section 
402.6.4. 

2603.4 Thermal barrier. Except as provided for in Sections 
2603.4.1 and 2603.9, foam plastic shall be separated from the 
interior of a building by an approved thermal barrier of 1

/ 2-

inch (12.7 mm) gypsum wallboard or a material that is tested 
in accordance with and meets the acceptance criteria of both 
the Temperature Transmission Fire Test and the Integrity Fire 
Test ofNFPA 275. Combustible concealed spaces shall com
ply with Section 718. 

2603.4.1 Thermal barrier not required. The thermal 
barrier specified in Section 2603.4 is not required under 
the conditions set forth in Sections 2603.4.1.1 through 
2603.4.1.14. 

2603.4.1.1 Masonry or concrete construction. A ther
mal barrier is not required for foam plastic installed in a 
masonry or concrete wall, floor or roof system where 
the foam plastic insulation is covered on each face by 
not less than I-inch (25 mm) thickness of masonry or 
concrete. 
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2603.4.1.2 Cooler and freezer walls. Foam plastic 
installed in a maximum thickness of 10 inches (254 
mm) in cooler and freezer walls shall: 

1. Have a flame spread index of 25 or less and a 
smoke-developed index of not more than 450, 
where tested in a minimum 4-inch (102 mm) 
thickness. 

2. Have flash ignition and self-ignition temperatures 
of not less than 600°F and 800°F (316°C and 
427°C), respectively. 

3. Have a covering of not less than 0.032-inch (0.8 
mm) aluminum or corrosion-resistant steel hav
ing a base metal thickness not less than 0.0160 
inch (0.4 mm) at any point. 

4. Be protected by an automatic sprinkler system in 
accordance with Section 903.3.1.1. Where the 
cooler or freezer is within a building, both the 
cooler or freezer and that part of the building in 
which it is located shall be sprinklered. 

2603.4.1.3 Walk-in coolers. In nonsprinklered build
ings, foam plastic having a thickness that does not 
exceed 4 inches (102 mm) and a maximum flame 
spread index of 75 is permitted in walk-in coolers or 
freezer units where the aggregate floor area does not 
exceed 400 square feet (37 m2

) and the foam plastic is 
covered by a metal facing not less than 0.032-inch
thick (0.81 mm) aluminum or corrosion-resistant steel 
having a minimum base metal thickness of 0.016 inch 
(0.41 mm). A thickness ofup to 10 inches (254 mm) is 
permitted where protected by a thermal barrier. 

2603.4.1.4 Exterior walls-one-story buildings. For 
one-story buildings, foam plastic having a flame spread 
index of 25 or less, and a smoke-developed index of not 
more than 450, shall pe permitted without thermal bar
riers in or on exterior walls in a thickness not more than 
4 inches (102 mm) where the foam plastic is covered by 
a thickness of not less than 0.032-inch-thick (0.81 mm) 
aluminum or corrosion-resistant steel having a base 
metal thickness of 0.0160 inch (0.41 mm) and the 
building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 

2603.4.1.5 Roofing. A thermal barrier is not required 
for foam plastic insulation that is a part of a Class A, B 
or C roof-covering assembly that is installed in accor
dance with the code and the manufacturer's instructions 
and is either constructed as described in Item 1 or tested 
as described in Item 2. 

1. The roof assembly is separated from the interior 
of the building by wood structural panel sheath
ing not less than 0.4 7 inch (11.9 mm) in thickness 
bonded with exterior glue, with edges supported 
by blocking, tongue-and-groove joints, other 
approved type of edge support or an equivalent 
material. 

2. The assembly with the foam plastic insulation 
satisfactorily passes NFPA 276 or UL 1256. 

2603.4.1.6 Attics and crawl spaces. Within an attic or 
crawl space where entry is made only for service of 
utilities, foam plastic insulation shall be protected 
against ignition by 11

/ 2-inch-thick (38 mm) mineral 
fiber insulation; 1

/ 4-inch-thick (6.4 mm) wood structural 
panel, particleboard or hardboard; 3

/ 8-inch (9.5 mm) 
gypsum wallboard, corrosion-resistant steel having a 
base metal thickness of 0.016 inch (0.4 mm); 11

/ 2-inch
thick (38 mm) self-supported spray-applied cellulose 
insulation in attic spaces only or other approved mate
rial installed in such a manner that the foam plastic 
insulation is not exposed. The protective covering shall 
be consistent with the requirements for the type of con
struction. 

2603.4.1.7 Doors not required to have a fire protec
tion rating. Where pivoted or side-hinged doors are 
permitted without a fire protection rating, foam plastic 
insulation, having a flame spread index of 75 or less 
and a smoke-developed index of not more than 450, 
shall be permitted as a core material where the door 
facing is of metal having a minimum thickness of 
0.032-inch (0.8 mm) aluminum or steel having a base 
metal thickness of not less than 0.016 inch (0.4 mm) at 
any point. 

2603.4.1.8 Exterior doors in buildings of Group R-2 
or R-3. In occupancies classified as Group R-2 or R-3, I 
foam-filled exterior entrance doors to individual dwell
ing units that do not require a fire-resistance rating shall 
be faced with aluminum, steel, fiberglass, wood or 
other approved materials. 

2603.4.1.9 Garage doors. Where garage doors are per
mitted without a fire-resistance rating and foam plastic 
is used as a core material, the door facing shall be metal 
having a minimum thickness of 0.032-inch (0.8 mm) 
aluminum or 0.010-inch (0.25 mm) steel or the facing 
shall be minimum 0.125-inch-thick (3.2 mm) wood. 
Garage doors having facings other than those described 
above shall be tested in accordance with, and meet the 
acceptance criteria of, DASMA 107. 

Exception: Garage doors using foam plastic insula
tion complying with Section 2603.3 in detached and 
attached garages associated with one- and two-fam
ily dwellings need not be provided with a thermal 
barrier. 

2603.4.1.10 Siding backer board. Foam plastic insula
tion of not more than 2,000 British thermal units per 
square feet (Btu/sq. ft.) (22.7 mJ/m2

) as determined by 
NFPA 259 shall be permitted as a siding backer board 
with a maximum thickness of 1/ 2 inch (12.7 mm), pro
vided it is separated from the interior of the building by 
not less than 2 inches (51 mm) of mineral fiber insula
tion or equivalent or where applied as insulation with 
residing over existing wall construction. 

2603.4.1.11 Interior trim. Foam plastic used as inte
rior trim in accordance with Section 2604 shall be per
mitted without a thermal barrier. 
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2603.4.1.12 Interior signs. Foam plastic used for inte
rior signs in covered mall buildings in accordance with 
Section 402.6.4 shall be permitted without a thermal 
barrier. Foam plastic signs that are not affixed to inte
rior building surfaces shall comply with Chapter 8 of 
the International Fire Code. 

2603.4.1.13 Type V construction. Foam plastic spray 
applied to a sill plate, joist header and rimj~ist in Type 
V construction is subject to all of the followmg: 

1. The maximum thickness of the foam plastic shall 
be 31

/ 4 inches (82.6 mm). 

2. The density of the foam plastic shall be in the 
range of 1.5 to 2.0 pcf (24 to 32 kg/m3

). 

3. The foam plastic shall have a flame spread index 
of 25 or less and an accompanying smoke-devel
oped index of 450 or less when tested in accor
dance with ASTM E 84 or UL 723. 

2603.4.1.14 Floors. The thermal barrier specified in 
Section 2603 .4 is not required to be installed on the 
walking surface of a structural floor system that con
tains foam plastic insulation when the foam plastic is 
covered by a minimum nominal 1

/ 2-inch-thick (12.7 
mm) wood structural panel or approved equivalent. The 
thermal barrier specified in Section 2603.4 is required 
on the underside of the structural floor system that con
tains foam plastic insulation when the underside of the 
structural floor system is exposed to the interior of the 
building. 

Exception: Foam plastic used as part of an interior 
floor finish. 

2603.5 Exterior walls of buildings of any height. Exterior 
walls of buildings of Type I, II, ill or IV construction of any 
height shall comply with Sections 2603.5.1through2603.5.7. 
Exterior walls of cold storage buildings required to be con
structed of noncombustible materials, where the building is 
more than one story in height, shall comply with the provi
sions of Sections 2603.5.1 through 2603.5.7. Exterior walls 
of buildings of Type V construction shall comply with Sec
tions 2603.2, 2603.3 and 2603.4. 

2603.5.l Fire-resistance-rated walls. Where the wall is 
required to have a fire-resistance rating, data based on 
tests conducted in accordance with ASTM E 119 or UL 
263 shall be provided to substantiate that the fire-resis
tance rating is maintained. 

2603.5.2 Thermal barrier. Any foam plastic insulation 
shall be separated from the building interior by a thermal 
barrier meeting the provisions of Section 2603.4, unless 
special approval is obtained on the basis of Section 
2603.9. 

Exception: One-story buildings complying with Sec
tion 2603.4.1.4. 

2603.5.3 Potential heat. The potential heat of foam plas
tic insulation in any portion of the wall or panel shall not 
exceed the potential heat expressed in Btu per square feet 
(mJ/m2

) of the foam plastic insulation contained in the 
wall assembly tested in accordance with Section 2603.5.5. 
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The potential heat of the foam plastic insulation shall be 
determined by tests conducted in accordance with NFP A 
259 and the results shall be expressed in Btu per square 
feet (mJ/m2). 

Exception: One-story buildings complying with Sec
tion 2603.4.1.4. 

2603.5.4 Flame spread and smoke-developed indexes. 
Foam plastic insulation, exterior coatings and facings shall 
be tested separately in the thickness intended for use, but 
not to exceed 4 inches (102 mm), and shall each have a 
flame spread index of 25 or less and a smoke-developed 
index of 450 or less as determined in accordance with 
ASTM E 84 or UL 723. 

ExceptiOn: Prefabricated or factory-manufactured pan
els having minimum 0.020-inch (0.51 mm) aluminum 
facings and a total thickness of 1/ 4 inch (6.4 mm) or less 
are permitted to be tested as an assembly where the 
foam plastic core is not exposed in the course of con
struction. 

2603.5.5 Vertical and lateral fire propagation. The 
exterior wall assembly shall be tested in accordance with 
and comply with the acceptance criteria ofNFPA 285. 

Exceptions: 

1. One-story buildings complying with Section 
2603.4.1.4. 

2. Wall assemblies where the foam plastic insulation 
is covered on each face by not less than 1-inch (25 
mm) thickness of masonry or concrete and meet
ing one of the following: 

2.1. There is no airspace between the insula
tion and the concrete or masonry. 

2.2. The insulation has a flame spread index of 
not more than 25 as determined in accor
dance with ASTM E 84 or UL 723 and 
the maximum airspace between the insu
lation and the concrete or masonry is not 
more than 1 inch (25 mm). 

2603.5.6 Label required. The edge or face of each piece, 
package or container of foam plastic insulation shall bear 
the label of an approved agency. The label shall contain 
the manufacturer's or distributor's identification, model 
number serial number or definitive information describ
ing the 'product or materials' performance characteristics 
and approved agency's identification. 

2603.5.7 Ignition. Exterior walls shall not exhibit sus
tained flaming where tested in accordance with NFP A 
268. Where a material is intended to be installed in more 
than one thickness, tests of the minimum and maximum 
thickness intended for use shall be performed. 

Exception: Assemblies protected on the outside with 
one of the following: 

1. A thermal barrier complying with Section 
2603.4. 

2. A minimum 1-inch (25 mm) thickness of con
crete or masonry. 
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3. Glass-fiber-reinforced concrete panels of a mini
mum thickness of 3

/ 8 inch (9.5 mm). 

4. Metal-faced panels having minimum 0.019-inch
thick (0.48 mm) aluminum or 0.016-inch-thick 
(0.41 mm) corrosion-resistant steel outer facings. 

5. A minimum 7
/ 8-inch (22.2 mm) thickness of 

stucco complying with Section 2510. 

6. A minimum 1
/ 4-inch (6.4 mm) thickness of fiber

cement lap, panel or shingle siding complying 
with Sections 1405.16 and 1405.16.1 or 
1405.16.2. 

2603.6 Rooimg. Foam plastic insulation meeting the require
ments of Sections 2603.2, 2603.3 and 2603.4 shall be permit
ted as part of a roof-covering assembly, provided the 
assembly with the foam plastic insulation is a Class A, B or C 
roofing assembly where tested in accordance with ASTM E 
108 or UL 790. 

2603.7 Foam plastic insulation used as interior finish or 
interior trim in plenums. Foam plastic insulation used as 
interior wall or ceiling finish or as interior trim in plenums 
shall exhibit a flame spread index of 75 or less .and a smoke
developed index of 450 or less when tested in accordance 
with ASTM E 84 or UL 723 and shall comply with one or 
more of Sections 2603.7.1, 2603.7.2 and 2607.3. 

2603.7.1 Separation required. The foam plastic insula
tion shall be separated from the plenum by a thermal bar
rier complying with Section 2603.4 and shall exhibit a 
flame spread index of 75 or less and a smoke-developed 
index of 450 or less when tested in accordance with 

- VERYHEAVY 
1111111! MODERATE TO HEAVY 

c::::::J SLIGHT TO MODERATE 

~ NONE TO SLIGHT 

ASTM E 84 or UL 723 at the thickness and density 
intended for use. 

2603.7.2 Approval. The foam plastic insulation shall 
exhibit a flame spread index of 25 or less and a smoke
developed index of 50 or less when tested in accordance 
with ASTM E 84 or UL 723 at the thickness and density 
intended for use and shall meet the acceptance criteria of 
Section 803.1.2 when tested in accordance with NFPA 
286. The foam plastic insulation shall be approved based 
on tests conducted in accordance with Section 2603.9. 

2603.7.3 Covering. The foam plastic insulation shall be 
covered by corrosion-resistant steel having a base metal 
thickness of not less than 0.0160 inch (0.4 mm) and shall 
exhibit a flame spread index of 75 or less and a smoke
developed index of 450 or less when tested in accordance 
with ASTM E 84 or UL 723 at the thickness and density 
intended for use. 

2603.8 Protection against termites. In areas where the prob
ability of termite infestation is very heavy in accordance with 
Figure 2603.8, extruded and expanded polystyrene, polyiso
cyanurate and other foam plastics shall not be installed on the 
exterior face or under interior or exterior foundation walls or 
slab foundations located below grade. The clearance between 
foam plastics installed above grade and exposed earth shall 
be not less than 6 inches (152 mm). 

Exceptions: 

1. Buildings where the structural members of walls, 
floors, ceilings and roofs are entirely of noncombus
tible materials or preservative-treated wood. 

FIGURE 2603.8 
TERMITE INFESTATION PROBABILITY MAP 
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2. An approved method of protecting the foam plastic 
and structure from subterranean termite damage is 
provided. 

3. On the interior side of basement walls. 

2603.9 Special approval. Foam plastic shall not be required 
to comply with the requirements of Section 2603.4 or those of 
Section 2603.6 where specifically approved based on large
scale tests such as, but not limited to, NFPA 286 (with the 
acceptance criteria of Section 803.2), FM 4880, UL 1040 or 
UL 1715. Such testing shall be related to the actual end-use 
configuration and be performed on the finished manufactured 
foam plastic assembly in the maximum thickness intended for 
use. Foam plastics that are used as interior finish on the basis 
of special tests shall also conform to the flame spread and 
smoke-developed requirements of Chapter 8. Assemblies 
tested shall include seams, joints and other typical details 
used in the installation of the assembly and shall be tested in 
the manner intended for use. 

2603.10 Wind resistance. Foam plastic insulation complying 
with ASTM C 578 and ASTM C 1289 and used as exterior 
wall sheathing on framed wall assemblies shall comply with 
ANSI/FS 100 for wind pressure resistance. 

2603.11 Cladding attachment over foam sheathing to 
masonry or concrete wall construction. Cladding shall be 
specified and installed in accordance with Chapter 14 and the 
cladding manufacturer's installation instructions or an 
approved design. Foam sheathing shall be attached to 
masonry or concrete construction in accordance with the 
insulation manufacturer's installation instructions or an 
approved design. Furring and furring attachments through 
foam sheathing shall be designed to resist design loads deter
mined in accordance with Chapter 16, including support of 
cladding weight as applicable. Fasteners used to attach clad-
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ding or furring through foam sheathing to masonry or con
crete substrates shall be approved for application into 
masonry or concrete material and shall be installed in accor
dance with the fastener manufacturer's installation instruc
tions. 

Exceptions: 

1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing and connection to a masonry or 
concrete substrate, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to 
Section 1408. 

3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section 1405. 

2603.12 Cladding attachment over foam sheathing to 
cold-formed steel framing. Cladding shall be specified and 
installed in accordance with Chapter 14 and the cladding 
manufacturer's approved installation instructions, including 
any limitations for use over foam plastic sheathing, or an 
approved design. Where used, furring and furring attach
ments shall be designed to resist design loads determined in 
accordance with Chapter 16. In addition, the cladding or fur
ring attachments through foam sheathing to framing shall 
meet or exceed the minimum fastening requirements of Sec
tions 2603.12.l and 2603.12.2, or an approved design for 
support of cladding weight. 

Exceptions: 

1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to 
Section 1408. 

TABLE 2603.12.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT 

ATTACHMENT OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT" 

MAXIMUM THICKNESS OF FOAM SHEATHING0 

CLADDING 
(inches) 

CLADDING FASTENER CLADDING FASTENER FASTENER 16"o.c. fastener horizontal spacing 24"o.c. fastener horizontal spacing THROUGH FOAM 
TYPE AND MINIMUM SIZE" VERTICAL SPACING 

SHEATHING INTO: (inches) Cladding weight 

3 psf 11 psf 25 psf 

6 3 3 1.5 
#8 screw into 33 mil 

8 3 2 0.5 steel or thicker 
12 3 1.5 DR 

Steel framing (mini- 6 4 3 2 
mum penetration of #10 screw into 33 mil 

8 4 3 1 
steel thickness plus steel 
3 threads) 12 4 2 DR 

6 4 4 3 
#10 screw into 43 mil 

8 4 4 2 
steel or thicker 

12 4 3 1.5 

For SI: 1 inch= 25.4 mm; 1 pound per square foot (psf) = 0.0479 kPa, 1 pound per square inch= 0.00689 MPa. 
DR= design required; o.c. =on center. 
a. Steel framing shall be minimum 33 ksi steel for 33 mil and 43 mil steel and 50 ksi steel for 54 mil steel or thicker. 
b. Screws shall comply with the requirements of AISI S200. 

Cladding weight 

3 psf 11 psf 

3 2 

3 1.5 

3 0.75 

4 3 

4 2 

3 1 

4 4 

4 3 

4 3 

c. Foam sheathing shall have a minimum compressive strength of 15 pounds per square inch in accordance with ASTM C 578 or ASTM C 1289. 
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25 psf 

DR 
DR 
DR 
0.5 

DR 
DR 
2 

1.5 

DR 
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3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section 1405. 

2603.12.1 Direct attachment. Where cladding is installed 
directly over foam sheathing without the use of furring, 
cladding minimum fastening requirements to support the 
cladding weight shall be as specified in Table 2603.12.1. 

2603.12.2 Furred cladding attachment. Where steel or 
wood furring is used to attach cladding over foam sheath
ing, furring minimum fastening requirements to support 
the cladding weight shall be as specified in Table 
2603.12.2. Where placed horizontally, wood furring shall 
be preservative-treated wood in accordance with Section 
2303.1.9 or naturally durable wood and fasteners shall be 
corrosion resistant in accordance Section 2304.10.5. Steel 
furring shall have a minimum G60 galvanized coating. 

SECTION 2604 
INTERIOR FINISH AND TRIM 

2604.1 General. Plastic materials installed as interior finish 
or trim shall comply with Chapter 8. Foam plastics shall only 
be installed as interior finish where approved in accordance 

I with the special provisions of Section 2603.9. Foam plastics 
that are used as interior finish shall also meet the flame 

spread and smoke-developed index requirements for interior I 
finish in accordance with Chapter 8. Foam plastics installed 
as interior trim shall comply with Section 2604.2. 

[F] 2604.2 Interior trim. Foam plastic used as interior trim 
shall comply with Sections 2604.2. l through 2604.2.4. 

[F] 2604.2.l Density. The minimum density of the interior 
trim shall be 20 pcf (320 kg/m3

). 

[F] 2604.2.2 Thickness. The maximum thickness of the 
interior trim shall be 1/ 2 inch (12.7 mm) and the maximum 
width shall be 8 inches (204 mm). 

[F] 2604.2.3 Area limitation. The interior trim shall not 
constitute more than 10 percent of the specific wall or ceil
ing areas 'to which it is attached. 

[F] 2604.2.4 Flame spread. The flame spread index shall 
not exceed 75 where tested in accordance with ASTM E 
84 or UL 723. The smoke-developed index shall not be 
limited. 

Exception: When the interior trim material has been 
tested as an interior finish in accordance with NFP A 
286 and complies with the acceptance criteria in Sec
tion 803.1.2.1, it shall not be required to be tested for 
flame spread index in accordance with ASTM E 84 or 
UL 723. 

TABLE 2603.12.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR 

APPLICATION OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT" 

MAXIMUM THICKNESS OF FOAM SHEATHING4 

MINIMUM FASTENER (inches) 

FRAMING 
FASTENER TYPE PENETRATION INTO SPACING IN 

FURRING MATERIAL AND MINIMUM 16" o.c. furring• 24" o.c. furring• 
MEMBER WALL FRAMING FURRING 

SIZE" (inches) (inches) Cladding weight Cladding weight 

3 psf 

12 3 

#8 screw 
Steel thickness plus 

16 3 
3 threads 

33 mil steel 24 2 
stud 12 4 

#10 screw 
Steel thickness plus 

16 4 
Minimum 33 mil 3 threads 
steel furring or mini- 24 3 
mum lx wood fur- 12 3 
ring" 

#8 Screw 
Steel thickness plus 

16 3 3 threads 
43 mil or 24 2 
thicker steel 
stud 12 4 

#10 screw 
Steel thickness plus 

16 4 3 threads 
24 4 

For SI: 1inch=25.4 mm; 1 pound per square foot (psf) = 0.0479 kPa, 1 pound per square inch= 0.00689 MPa. 
DR = design required: o.c. = on center. 

11 psf 25 psf 3 psf 11 psf 25 psf 

1.5 DR 3 0.5 DR 
1 DR 2 DR DR 

DR DR 2 DR DR 
2 DR 4 1 DR 

1.5 DR 3 DR DR 
DR DR 2 DR DR 
1.5 DR 3 0.5 DR 
1 DR 2 DR DR 

DR DR 2 DR DR 
3 1.5 4 3 DR 
3 0.5 4 2 DR 
2 DR 4 0.5 DR 

a. Wood furring shall be Spruce-Pine fir or any softwood species with a specific gravity of 0.42 or greater. Steel furring shall be minimum 33 ksi steel. Steel 
studs shall be minimum 33 ksi steel for 33 mil and 43 mil thickness and 50 ksi steel for 54 mil steel or thicker. 

b. Screws shall comply with the requirements of AISI S200. 
c. Where the required cladding fastener penetration into wood material exceeds 3/ 4 inch and is not more than 11

/ 2 inches, a minimum 2-inch nominal wood furring 
shall be used or an approved design. 

d. Foam sheathing shall have a minimum compressive strength of 15 pounds per square inch in accordance with ASTM C 578 or ASTM C 1289. 
e. Furring shall be spaced not more than 24 inches on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located over wall 

studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall be achieved 
by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 

560 2015 INTERNATIONAL BUILDING CODE® 



. SECTION 2605 
PLASTIC VENEER 

2605.1 Interior use. Where used within a building, plastic 
veneer shall comply with the interior finish requirements of 
Chapter 8. 

2605.2 Exterior use. Exterior plastic veneer, other than plas
tic siding, shall be permitted to be installed on the exterior 
walls of buildings of any type of construction in accordance 
with all of the following requirements: 

1. Plastic veneer shall comply with Section 2606.4. 

2. Plastic veneer shall not be attached to any exterior wall 
tci a height greater than 50 feet (15 240 mm) above 
grade. 

3. Sections of plastic veneer shall not exceed 300 square 
feet (27.9 m.2) in area and shall be separated by not less 
than 4 feet (1219 mm) vertically. 

Exception: The area and separation requirements and the 
smoke-density limitation are not applicable to plastic 
veneer applied to buildings constructed of Type VB con
struction, provided the walls are not required to have a 
fire-resistance rating. 

2605.3 Plastic siding. Plastic siding shall comply with the 
requirements of Sections 1404 and 1405. 

SECTION 2606 
LIGHT-TRANSMITTING PLASTICS 

2606.1 General. The provisions of this section and Sections 
2607 through 2611 shall govern the quality and methods of 
application of light-transmitting plastics for use as light
transmitting materials in buildings and structures. Foam plas
tics shall comply with Section 2603. Light-transmitting plas
tic materials that meet the other code requirements for walls 
and roofs shall be permitted to be used in accordance with the 
other applicable chapters of the code. 

2606.2 Approval for use. Sufficient technical data shall be 
submitted to substantiate the proposed use of any light-trans
mitting material, as approved by the building official and sub
ject to the requirements of this section. 

2606.3 Identification. Each unit or package of light-trans
mitting plastic shall be identified with a mark or decal satis
factory to the building official, which includes identification 
as to the material classification. 

2606.4 Specifications. Light-transmitting plastics, including 
thermoplastic, thermosetting or reinforced thermosetting 
plastic material, shall have a self-ignition temperature of 
650°F (343°C) or greater where tested in accordance with 
ASTM D 1929; a smoke-developed index not greater than 
450 where tested in the manner intended for use in accor
dance with ASTM E 84 or UL 723, or a maximum average 
smoke density rating not greater than 75 where tested in the 
thickness intended for use in accordance with ASTM D 2843 
and shall conform to one of the following combustibility clas
sifications: 

Class CCl: Plastic materials that have a burning extent of 
1 inch (25 mm) or less where tested at a nominal thickness 
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of 0.060 inch (1.5 mm), or in the thickness intended for 
use, in accordance with ASTM D 635. 

Class CC2: Plastic materials that have a burning rate of 
21

/ 2 inches per minute (1.06 mm/s) or less where tested at a 
nominal thickness of 0.060 inch (1.5 mm), or in the thick
ness intended for use, in accordance with ASTM D 635. 

2606.5 Structural requirements. Light-transmitting plastic 
materials in their assembly shall be of adequate strength and 
durability to withstand the loads indicated in Chapter 16. 
Technical data shall be submitted to establish stresses, maxi
mum unsupported spans and such other information for the 
various thicknesses and forms used as deemed necessary by 
the building official. 

2606.6 Fastening. Fastening shall be adequate to withstand 
the loads in Chapter 16. Proper allowance shall be made for 
expansion and contraction of light-transmitting plastic mate
rials· in accordance with accepted data on the coefficient of 
expansion of the material and other material in conjunction 
with which it is employed. 

2606.7 Light-diffusing systems. Unless the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, light-diffusing systems 
shall not be installed in the following occupancies and loca
tions: 

1. Group A with an occupant load of 1,000 or more. 

2. Theaters with a stage and proscenium opening and an 
occupant load of 700 or more. 

3. Group I-2. 

4. Group I-3. 

5. Interior exit stairways and ramps and exit passageways. 

2606.7.1 Support. Light-transmitting plastic diffusers 
shall be supported directly or indirectly from ceiling or 
roof construction by use of noncombustible hangers. 
Hangers shall be not less than No. 12 steel-wire gage 
(0.106 inch) galvanized wire or eq~ivalent. 

2606.7.2 Installation. Light-transmitting plastic diffusers 
shall comply with Chapter 8 unless the light-transmitting 
plastic diffusers will fall from the mountings before ignit
ing, at an ambient temperature of not less than 200°F 
(111°C) below the ignition temperature of the panels. The 
panels shall remain in place at an ambient room tempera
ture of 175°F (79°C) for a period of not less than 15 min
utes. 

2606.7.3 Size limitations. Individual panels or units shall 
not exceed 10 feet (3048 mm) in length nor 30 square feet 
(2. 79 m2

) in area. 

2606.7.4 Fire suppression system. In buildings that .are 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, plastic light-diffusing 
systems shall be protected both above and below unless 
the sprinkler system has been specifically approved for 
installation only above the light-diffusing system. Areas of 
light-diffusing systems that are protected in accordance 
with this section shall not be limited. 
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2606.7.5 Electrical luminaires. Light-transmitting plastic 
panels and light-diffuser panels that are installed in 
approved electrical luminaires shall comply with the 
requirements of Chapter 8 unless the light-transmitting 
plastic panels conform to the requirements of Section 
2606.7.2. The area of approved light-transmitting plastic 
materials that is used in required exits or corridors shall 
not exceed 30 percent of the aggregate area of the ceiling 
in which such panels are installed, unless the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

2606.8 Partitions. Light-transmitting plastics used in or as 
partitions shall comply with the requirements of Chapters 6 
and8. 

2606.9 Bathroom accessories. Light-transmitting plastics 
shall be permitted as glazing in shower stalls, shower doors, 
bathtub enclosures and similar accessory units. Safety glazing 
shall be provided in accordance with Chapter 24. 

2606.10 Awnings, patio covers and similar structures. 
Awnings constructed of light-transmitting plastics shall be 
constructed in accordance with the provisions specified in 
Section 3105 and Chapter 32 for projections. Patio covers 
constructed of light-transmitting plastics shall comply with 
Section 2606. Light-transmitting plastics used in canopies at 
motor fuel-dispensing facilities shall comply with Section 
2606, except as modified by Section 406. 7 .2. 

2606.11 Greenhouses. Light-transmitting plastics shall be 
permitted in lieu of plain glass in greenhouses. 

2606.12 Solar collectors. Light-transmitting plastic covers 
on solar collectors having noncombustible sides and bottoms 
shall be permitted on buildings not over three stories above 
grade plane or 9,000 square feet (836.1 m2

) in total floor 
area, provided the light-transmitting plastic cover does not 
exceed 33.33 percent of the roof area for CCl materials or 25 
percent of the roof area for CC2 materials. 

Exception: Light-transmitting plastic covers having a 
thickness of 0.010 inch (0.3 Illlll) or less shall be permitted 
to be of any plastic material provided the area of the solar 
collectors does not exceed 33.33 percent of the roof area. 

SECTION 2607 
LIGHT-TRANSMITTING PLASTIC WALL PANELS 

2607.1 General. Light-transmitting plastics shall not be used 
as wall panels in exterior walls in occupancies in Groups A-1, 
A-2, H, I-2 and I-3. In other groups, light-transmitting plas
tics shall be permitted to be used as wall panels in exterior 
walls, provided that the walls are not required to have a fire
resistance rating and the installation conforms to the require
ments of this section. Such panels shall be erected and 
anchored on a foundation, waterproofed or otherwise pro
tected from moisture absorption and sealed with a coat of 
mastic or other approved waterproof coating. Light-transmit
ting plastic wall panels shall comply with Section 2606. 

2607 .2 Installation. Exterior wall panels installed as pro
vided for herein shall not alter the type of construction classi
fication of the building. 

2607.3 Height limitation. Light-transmitting plastics shall 
not be installed more than 75 feet (22 860 Illlll) above grade 
plane, except as allowed by Section 2607.5. 

2607.4 Area limitation and separation. The maximum area 
of a single wall panel and minimum vertical and horizontal 
separation requirements for exterior light-transmitting plastic 
wall panels shall be as provided for in Table 2607.4. The 
maximum percentage of wall area of any story in light-trans
mitting plastic wall panels shall not exceed that indicated in 
Table 2607.4 or the percentage of unprotected openings per
mitted by Section 705.8, whichever is smaller. 

Exceptions: 

1. In structures provided with approved flame barriers 
extending 30 inches (760 Illlll) beyond the exterior 
wall in the plane of the floor, a vertical separation is 
not required at the floor except that provided by the 
vertical thickness of the flame barrier projection. 

2. Veneers of approved weather-resistant light-trans
mitting plastics used as exterior siding in buildings 
of Type V construction in compliance with Section 
1406. 

TABLE 2607.4 
AREA LIMITATION AND SEPARATION REQUIREMENTS FOR LIGHT-TRANSMITTING PLASTIC WALL PANELS" 

MAXIMUM PERCENTAGE MAXIMUM SINGLE AREA 
MINIMUM SEPARATION OF PLASTIC WALL 

FIRE SEPARATION DISTANCE CLASS OF AREA OF EXTERIOR OF PLASTIC WALL PANELS 
PANELS (feet) 

(feet) PLASTIC WALL IN PLASTIC WALL (square feet) Vertical Horizontal PANELS 

Less than 6 - Not Permitted Not Permitted - -

CCl 10 50 8 4 
6 or more but less than 11 

CC2 Not Permitted Not Permitted - -
11 or more but less than or CCl 25 90 6 4 

equal to 30 CC2 15 70 8 4 

CCl 50 Not Limited 3b 0 
Over30 

50 100 6b 3 CC2 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
• 

a. For combinations of plastic glazing and plastic wall panel areas permitted, see Section 2607 .6. 
b. For reductions in vertical separation allowed, see Section 2607 .4. 
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3. The area of light-transmitting plastic wall panels in 
exterior walls of greenhouses shall be exempt from 
the area limitations of Table 2607.4 but shall be lim
ited as required for unprotected openings in accor
dance with Section 704.8. 

2607.5 Automatic sprinkler system. Where the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, the maximum percentage 
area of exterior wall in any story in light-transmitting plastic 
wall panels and the maximum square footage of a single area 
given in Table 2607.4 shall be increased 100 percent, but the 
area of light-transmitting plastic wall panels shall not exceed 
50 percent of the wall area in any story, or the area permitted 
by Section 705.8 for unprotected openings, whichever is 
smaller. These installations shall be exempt from height limi
tations. 

2607.6 Combinations of glazing and wall panels. Combina
tions of light-transmitting plastic glazing and light-transmit
ting plastic wall panels shall be subject to the area, height and 
percentage limitations and the separation requirements appli
cable to the class of light-transmitting plastic as prescribed 
for light-transmitting plastic wall panel installations. 

SECTION 2608 
LIGHT-TRANSMITTING PLASTIC GLAZING 

2608.1 Buildings of Type VB construction. Openings in the 
exterior walls of buildings of Type VB construction, where 
not required to be protected by Section 705, shall be permit
ted to be glazed or equipped with light-transmitting plastic. 
Light-transmitting plastic glazing shall comply with Section 
2606. 

2608.2 Buildings of other types of construction. Openings 
in the exterior walls of buildings of types of construction 
other than Type VB, where not required to be protected by 
Section 705, shall be permitted to be glazed or equipped with 
light-transmitting plastic in accordance with Section 2606 
and all of the following: 

1. The aggregate area of light-transmitting plastic glazing 
shall not exceed 25 percent of the area of any wall face 
of the story in which it is installed. The area of a single 
pane of glazing installed above the first story above 
grade plane shall not exceed 16 square feet (1.5 m2

) 

and the vertical dimension of a single pane shall not 
exceed4 feet (1219 mm). 

Exception: Where an automatic sprinkler system is 
provided throughout in accordance with Section 
903.3.1.l, the area of allowable glazing shall be 
increased to not more than 50 percent of the wall 
face of the story in which it is installed with no limit 
on the maximum dimension or area of a single pane 
of glazing. 

2. Approved flame barriers extending 30 inches (762 mm) 
beyond the exterior wall in the plane of the floor, or 
vertical panels not less than 4 feet (1219 mm) in height, 
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shall be installed between glazed units located in adja
cent stories. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Sec
tion 903.3.1.1. 

3. Light-transmitting plastics shall not be installed more 
than 75 feet (22 860 mm) above grade level. 

Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with Sec
tion 903.3.1.1. 

SECTION 2609 
LIGHT-TRANSMITTING PLASTIC ROOF PANELS 

2609.1 General. Light-transmitting plastic roof panels shall 
comply with this section and Section 2606. Light-transmit
ting plastic roof panels shall not be installed in Groups H, I-2 
and I-3. In all other groups, light-transmitting plastic roof 
panels shall comply with any one of the following conditions: 

1. The building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 

2. The roof construction is not required to have a fire
resistance rating by Table 601. 

3. The roof panels meet the requirements for roof cover-
ings in accordance with Chapter 15. 

2609.2 Separation. Individual roof panels shall be separated 
from each other by a distance of not less than 4 feet (1219 
mm) measured in a horizontal plane. 

Exceptions: 

1. The separation between roof panels is not required 
in a building equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 

2. The separation between roof panels is not required 
in low-hazard occupancy buildings complying with 
the conditions of Section 2609.4, Exception 2 or 3. 

2609.3 Location. Where exterior wall openings are required 
to be protected by Section 705.8, a roof panel shall not be 
installed within 6 feet (1829 mm) of such exterior wall. 

2609.4 Area limitations. Roof panels shall be limited in area 
and the aggregate area of panels shall be limited by a percent
age of the floor area of the room or space sheltered in accor
dance with Table 2609.4. 

Exceptions: 

1. The area limitations of Table 2609 .4 shall be permit
ted to be increased by 100 percent in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 

2. Low-hazard occupancy buildings, such as swim
ming pool shelters, shall be exempt from the area 
limitations of Table 2609.4, provided that the build
ings do not exceed 5,000 square feet (465 m2

) in 
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area and have a minimum fire separation distance of 
10 feet (3048 mm). 

3. Greenhouses that are occupied for growing plants on 
a production or research basis, without public 
access, shall be exempt from the area limitations of 
Table 2609.4 provided they have a minimum fire 
separation distance of 4 feet (1220 mm). 

4. Roof coverings over terraces and patios-in occupan
cies in Group R-3 shall be exempt from the area lim
itations of Table 2609.4 and shall be permitted with 
light-transmitting plastics. 

TABLE 2609.4 
AREA LIMITATIONS FOR 

LIGHT-TRANSMITTING PLASTIC ROOF PANELS 

CLASS MAXIMUM AREA OF MAXIMUM AGGREGATE 
OF INDIVIDUAL ROOF PANELS AREA OF ROOF PANELS 

PLASTIC (square feet) (percent of floor area) 

CCl 300 30 

CC2 100 25 

For SI: 1 square foot = 0.0929 m2
• 

SECTION 2610 
LIGHT-TRANSMITTING 

PLASTIC SKYLIGHT GLAZING 

2610.1 Light-transmitting plastic glazing of skylight 
assemblies. Skylight assemblies glazed with light-transmit
ting plastic shall conform to the provisions of this section and 
Section 2606. Unit skylights glazed with light-transmitting 
plastic shall comply with Section 2405.5. 

Exception: Skylights in which the light-transmitting plas
tic conforms to the required roof-covering class in accor
dance with Section 1505. 

2610.2 Mounting. The light-transmitting plastic shall be 
mounted above the plane of the roof on a curb constructed in 
accordance with the requirements for the type of construction 
classification, but not less than 4 inches (102 mm) above the 
plane of the roof. Edges of the light-transmitting plastic sky
lights or domes shall be protected by metal or other approved 
noncombustible material, or the light transmitting plastic 
dome or skylight shall be shown to be able to resist ignition 
where exposed at the edge to a flame from a Class B brand as 
described in ASTM E 108 or UL 790. The Class B brand test 
shall be conducted on a skylight that is elevated to a height as 
specified in the manufacturer's installation instructions, but 
not less than 4 inches (102 mm). 

Exceptions: 

1. Curbs shall not be required for skylights used on 
roofs having a minimum slope of three units vertical 
in 12 units horizontal (25-percent slope) in occupan
cies in Group R-3 and on buildings with a nonclassi
fied roof covering. 

2. The metal or noncombustible edge material is not 
required where nonclassified roof coverings are per
mitted. 

2610.3 Slope. Flat or corrugated light-transmitting plastic 
skylights shall slope not less than four units vertical in 12 
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units horizontal (4:12). Dome-shaped skylights shall rise 
above the mounting flange a minimum distance equal to 10 
percent of the maximum width of the dome but not less than 3 
inches (76 mm). 

Exception: Skylights that pass the Class B Burning Brand 
Test specified in ASTM E 108 or UL 790. 

2610.4 Maximum area of skylights. Each skylight shall 
have a maximum area within the curb of 100 square feet (9.3 
m1). 

Exception: The area limitation shall not apply where the 
building is equipped throughout with an automatic sprin
kler system in accordance with Section 903.3.1.1 or the 
building is equipped with smoke and heat vents in accor
dance with Section 910. 

2610.5 Aggregate area of skylights. The aggregate area of 
skylights shall not exceed 331

/ 3 percent of the floor area of the 
room or space sheltered by the roof in which such skylights 
are installed where Class CCI materials are utilized, and 25 
percent where Class CC2 materials are utilized. 

Exception: The aggregate area liriritations of light-trans
mitting plastic skylights shall be increased 100 percent 
beyond the limitations set forth in this section where the 
building is equipped throughout with an automatic sprin
kler system in accordance with Section 903.3.1.1 or the 
building is equipped with smoke and heat vents in accor
dance with Section 910. 

2610.6 Separation. Skylights shall be separated from ·each 
other by a distance of not less than 4 feet (1219 mm) mea
sured in a horizontal plane. 

Exceptions: 

1. Buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 

2. In Group R-3, multiple skylights located above the 
same room or space with a combined area not 
exceeding the limits set forth in Section 2610.4. 

2610.7 Location. Where exterior wall openings are required 
to be protected in accordance with Section 705, a skylight 
shall not be installed within 6 feet (1829 mm) of such exterior 
wall. 

2610.8 Combinations of roof panels and skylights. Combi
nations of light-transmitting plastic roof panels and skylights 
shall be subject to the area and percentage limitations and 
separation requirements applicable to roof panel installations. 

SECTION 2611 
LIGHT-TRANSMITTING PLASTIC INTERIOR SIGNS 

2611.1 General. Light-transmitting plastic interior wall signs 
shall be limited as specified in Sections 2611.2 through 
2611.4. Light-transmitting plastic interior wall signs in cov
ered and open mall buildings shall comply with Section 
402.6.4. Light-transmitting plastic interior signs shall also 
comply with Section 2606. 

2611.2 Aggregate area. The sign shall not exceed 20 percent 
of the wall area. 
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2611.3 Maximum area. The sign shall not exceed 24 square 
feet (2.23 m2

). 

· 2611.4 Encasement. Edges and backs of the sign shall be 
fully encased in metal. 

SECTION 2612 
PLASTIC COMPOSITES 

2612.1 General. Plastic composites shall consist of either 
wood/plastic composites or plastic lumber. Plastic compos
ites shall comply with the provisions of this code and with the 
additional requirements of Section 2612. 

2612.2 Labeling and identification. Packages and contain
ers of plastic composites used in exterior applications shall 
bear a label showing the manufacturer's name, product iden
tification and information sufficient to determine that the end 
use will comply with code requirements. 

2612.2.1 Performance levels. The label for plastic com
posites used in exterior applications as deck boards, stair 
treads, handrails and guards shall indicate the required 
performance levels and demonstrate compliance with the 
provisions of ASTM D 7032. 

2612.2.2 Loading. The label for plastic composites used 
in exterior applications as deck boards, stair treads, hand
rails and guards shall indicate the type and magnitude of 
the load determined in accordance with ASTM D 7032. 

2612.3 Flame spread index. Plastic composites shall exhibit 
a flame spread index not exceeding 200 when tested in accor
dance with ASTM E 84 or UL 723 with the test specimen 
remaining in place during the test. 

Exception: Materials determined to be noncombustible in 
accordance with Section 703.5. 

2612.4 Termite and decay resistance. Plastic composites 
containing wood, cellulosic or any other biodegradable mate
rials shall be termite and decay resistant as determined in 
accordance with ASTM D 7032. 

2612.5 Construction requirements. Plastic composites shall 
be permitted to be used as exterior deck boards, stair treads, 
handrails and guards in buildings of Type VB construction. 

2612.5.1 Span rating. Plastic composites used as exterior 
deck boards shall have a span rating determined in accor
dance with ASTM D 7032. 

2612.6 Plastic composite decking, handrails and guards. 
Plastic composite decking, handrails and guards shall be 
installed in accordance with this code and the manufacturer's 
instructions. 

SECTION 2613 
FIBER-REINFORCED POLYMER 

2613.l General. The provisions of this section shall govern 
the requirements and uses of fiber-reinforced polymer in and 
on buildings and structures. 

2613.2 Labeling and identification. Packages and contain
ers of fiber-reinforced polymer and their components deliv
ered to the job site shall bear the label of an approved agency 
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showing the manufacturer's name, product listing, product 
identification and information sufficient to determine that the 
end use will comply with the code requirements. 

2613.3 Interior finishes. Fiber-reinforced polymer used as 
interior finishes, decorative materials or trim shall comply 
with Chapter 8. 

2613.3.1 Foam plastic cores. Fiber-reinforced polymer 
used as interior finish and which contains foam plastic 
cores shall comply with Chapter 8 and this chapter. 

2613.4 Light-transmitting materials. Fiber-reinforced poly
mer used as light-transmitting materials shall comply with 
Sections 2606 through 2611 as required for the specific appli
cation. 

2613.5 Exterior use. Fiber-reinforced polymer shall be per
mitted to be installed on the exterior walls of buildings of any 
type of construction when such polymers meet. the require
ments of Section 2603.5. Fireblocking shall be installed in 
accordance with Section 718. 

Exceptions: 

1. Compliance with Section 2603 .5 is not required 
when all of the following conditions are met: 

1.1. The fiber-reinforced polymer shall not 
exceed an aggregate total of 20 percent of 
the area of the specific wall to which it is 
attached, and no single architectural element 
shall exceed 10 percent of the area of the 
specific wall to which it is attached, and no 
contiguous set of architectural elements shall 
exceed 10 percent of the area of the specific 
wall to which they are attached. 

1.2. The fiber-reinforced polymer shall have a 
flame spread index of 25 or less. The flame 
spread index requirement shall not be 
required for coatings or paints having a 
thickness of less than 0.036 inch (0.9 mm) 
that are applied directly to the surface of the 
fiber-reinforced polymer. 

1.3. Fireblocking complying with Section 
718.2.6 shall be installed. 

1.4. The fiber-reinforced polymer shall be 
installed directly to a noncombustible sub
strate or be separated from the exterior wall 
by one of the following materials: corrosion
resistant steel having a minimum base metal 
thickness of 0.016 inch (0.41 mm) at any 
point, aluminum having a minimum thick
ness of 0.019 inch (0.5 mm) or other 
approved noncombustible material. 

2. Compliance with Section 2603.5 is not required 
when the fiber-reinforced polymer is installed on 
buildings that are 40 feet (12 190 mm) or less above 
grade when all of the following conditions are met: 

2.1. The fiber-reinforced polymer shall meet the 
requirements of Section 1406.2. 

2.2. Where the fire separation distance is 5 feet 
(1524 mm) or less, the area of the fiber-rein-
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forced polymer shall not exceed 10 percent 
of the wall area. Where the fire separation 
distance is greater than 5 feet (1524 mm), 
there shall be no limit on the area of the exte
rior wall coverage using fiber-reinforced 
polymer. 

2.3. The fiber-reinforced polymer shall have a 
flame spread index of 200 or less. The flame 
spread index requirements do not apply to 
coatings or paints having a thickness of less 
than 0.036 inch (0.9 mm) that are applied 
directly to the surface of the fiber-reinforced 
polymer. 

2.4. Fireblocking complying with Section 
718.2.6 shall be installed. 

SECTION 2614 
REFLECTIVE PLASTIC CORE INSULATION 

2614.1 General. The provisions of this section shall govern 
the requirements and uses of reflective plastic core insulation 
in buildings and structures. Reflective plastic core insulation 
shall comply with the requirements of Section 2614 and of 
one of the following: Section 2614.3 or 2614.4. 

2614.2 Identification. Packages and containers of reflective 
plastic core insulation delivered to the job site shall show the 
manufacturer's or supplier's name, product identification and 
information sufficient to determine that the end use will com
ply with the code requirements. 

2614.3 Surface-burning characteristics. Reflective plastic 
core insulation shall have a flame spread index of not more 
than 25 and a smoke-developed index of not more than 450 
when tested in accordance with ASTM E 84 or UL 723. The 
reflective plastic core insulation shall be tested at the maxi
mum thickness intended for use. Test specimen preparation 
and mounting shall be in accordance with ASTM E 2599. 

2614.4 Room corner test heat release. Reflective plastic 
core insulation shall comply with the acceptance criteria of 
Section 803.1.2.1 when tested in accordance with NFPA 286 
or UL 1715 in the manner intended for use and at the maxi
mum thickness intended for use. 
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CHAPTER27 

ELECTRICAL 

SECTION 2701 
GENERAL 

2701.1 Scope. This chapter governs the electrical compo
nents, equipment and systems used in buildings and struc
tures covered by this code. Electrical components, equipment 
and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70. 

SECTION 2702 
EMERGENCY AND STANDBY POWER SYSTEMS 

[F] 2702.1 Installation. Emergency power systems and standby 
power systems shall comply with Sections 2702.1.1 through 
2702.1.7. 

[F] 2702.1.1 Stationary generators. Stationary emer
gency and standby power generators required by this code 
shall be listed in accordance with UL 2200. 

[F] 2702.1.2 Electrical. Emergency power systems and 
standby power systems required by this code or the Inter
national Fire Code shall be installed in accordance with 
the International Fire Code, NFPA 70, NFPA 110 and 
NFPA 111. 

[F] 2702.1.3 Load transfer. Emergency power systems 
shall automatically provide secondary power within 10 
seconds after primary power is lost, unless specified other
wise in this code. Standby power systems shall automati
cally provide secondary power within 60 seconds after 
primary power is lost, unless specified otherwise in this 
code. 

[F] 2702.1.4 Load duration. Emergency power systems 
and standby power systems shall be designed to provide 
the required power for a minimum duration of 2 hours 
without being refueled or recharged, unless specified oth
erwise in this code. 

[F] 2702.1.5 Uninterruptable power source. An uninter
rupted source of power shall be provided for equipment 
when required by the manufacturer's instructions, the list
ing, this code or applicable referenced standards. 

[F] 2702.1.6 Interchangeability. Emergency power sys
tems shall be an acceptable alternative for installations that 
require standby power systems. 

[F] 2702.1.7 Group 1-2 occupancies. In Group I-2 occu
pancies, in new construction or where the building is sub
stantially damaged, where an essential electrical system is 
located in flood hazard areas established in Section 
1612.3, the system shall be located and installed in accor
dance with ASCE 24. 

[F] 2702.2 Where required. Emergency and standby power 
systems shall be provided where required by Sections 
2702.2.1through2702.2.16. 
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[F] 2702.2.1 Emergency alarm systems. Emergency 
power shall be provided for emergency alarm systems as 
required by Section 415.5. 

[F] 2702.2.2 Elevators and platform lifts. Standby 
power shall be provided for elevators and platform lifts as 
required in Sections 1009.4, 1009.5, 3003.1, 3007.8 and 
3008.8. 

[F] 2702.2.3 Emergency responder radio coverage sys
tems. Standby power. shall be provided for emergency 
responder radio coverage systems required in Section 915 
and the International Fire Code. The standby power sup
ply shall be capable of operating the emergency responder 
radio coverage system for a duration of not less than 24 
hours. 

[F] 2702.2.4 Emergency voice/alarm communication 
systems. Emergency power shall be provided for emer
gency voice/alarm communication systems as required in 
Section 907.5.2.2.5. The system shall be capable of pow
ering the required load for a duration of not less than 24 
hours, as required in NFPA 72. 

[F] 2702.2.5 Exit signs. Emergency power shall be pro
vided for exit signs as required in Section 1013.6.3. The 
system shall be capable of powering the required load for a 
duration of not less than 90 minutes. 

[F] 2702.2.6 Group 1-2 occupancies. Essential electrical 
systems for Group I-2 occupancies shall be in accordance 
with Section 407 .10. 

[F] 2702.2.7 Group 1-3 occupancies. Emergency power 
shall be provided for power-operated doors and locks in 
Group I-3 occupancies as required in Section 408.4.2. 

[F] 2702.2.8 Hazardous materials. Emergency or 
standby power shall be provided in occupancies with haz
ardous materials where required by the International Fire 
Code. 

[F] 2702.2.9 High-rise buildings. Emergency and 
standby power shall be provided in high-rise buildings as 
required in Sections 403.4.8. · 

[F] 2702.2.10 Horizontal sliding doors. Standby power 
shall be provided for horizontal sliding doors as required 
in Section 1010.1.4.3. The standby power supply shall 
have a capacity to operate no~ fewer than 50 closing cycles 
of the door. 

[F] 2702.2.11 Means of egress illumination. Emergency 
power shall be provided for means of egress illumination 
as required in Section 1008.3. The system shall be capable 
of powering the required load for a duration of not less 
than 90 minutes. 

[F] 2702.2.12 Membrane structures. Standby power 
shall be provided for auxiliary inflation systems in perma-
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neut membrane structures as required in Section 3102.8.2. 
Standby power shall be provided for a duration of not less 
than 4 hours. Auxiliary inflation systems in temporary air
supported and air-inflated membrane structures shall be 
provided in accordance with Section 3103.10.4 of the 
International Fire Code. 

[F] 2702.2.13 Pyrophoric materials. Emergency power 
shall be provided for occupancies with silane gas in accor
dance with the International Fire Code. 

[F] 2702.2.14 Semiconductor fabrication facilities. 
Emergency power shall be provided for semiconductor 
fabrication facilities as required in Section 415 .11.10. 

[F] 2702.2.15 Smoke control systems. Standby power 
shall be provided for smoke control systems as required in 
Sections 404.7, 909.11, 909.20.6.2 and 909.21.5. 

[F] 2702.2.16 Underground buildings. Emergency and 
standby power shall be provided in underground buildings 
as required in Section 405. 

[F] 2702.3 Critical circuits. Cables used for survivability of 
required critical circuits shall be listed in accordance with UL 
2196. Electrical circuit protective systems shall be installed in 
accordance with their listing requirements. 

[F] 2702.4 Maintenance. Emergency and standby power 
systems shall be maintained and tested in accordance with the 
International Fire Code. 

568 2015 INTERNATIONAL BUILDING CODE® 



CHAPTER28 

MECHANICAL SYSTEMS 

SECTION 2801 
GENERAL 

[M] 2801.1 Scope. Mechanical appliances, equipment and 
systems shall be constructed, installed and maintained in 
accordance with the International Mechanical Code and the 
International Fuel Gas Code. Masonry chimneys, fireplaces 
and barbecues shall comply with the International Mechani
cal Code and Chapter 21 of this code. 
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CHAPTER 29 

PLUMBING SYSTEMS 

SECTION 2901 
GENERAL 

[P] 2901.1 Scope. The provisions of this chapter and the 
International Plumbing Code shall govern the erection, 
installation, alteration, repairs, relocation, replacement, addi
tion to, use or maintenance of plumbing equipment and sys
tems. Toilet and bathing rooms shall be constructed in 
accordance with Section 1210. Plumbing systems and equip
ment shall be constructed, installed and maintained in accor
dance with the International Plumbing Code. Private sewage 
disposal systems shall conform to the International Private 
Sewage Disposal Code. 

SECTION 2902 
MINIMUM PLUMBING FACILITIES 

[P] 2902.1 Minimum number of fixtures. Plumbing fixtures 

I shall be provided in the minimum number as shown in Table 
2902. l based on the actual use of the building or space. Uses 
not shown in Table 2902.1 shall be considered individually 
by the code official. The number of occupants shall be deter-

1 mined by this code. 

[PJ2902.1.l Fixture calculations. To determine the occu
pant load of each sex, the total occupant load shall be 
divided in half. To determine the required number of fix
tures, the fixture ratio or ratios for each fixture type shall 
be applied to the occupant load of each sex in accordance 
with Table 2902.1. Fractional numbers resulting from 
applying the fixture ratios of Table 2902.1 shall be 
rounded up to the next whole number. For calculations 
involving multiple occupancies, such fractional numbers 
for each occupancy shall first be summed and then 
rounded up to the next whole number. 

Exception: The total occupant load shall not be 
required to be divided in half where approved statistical 
data indicate a distribution of the sexes of other than 50 
percent of each sex. 

[P] 2902.1.2 Family or assisted-use toilet and bath fix
tures. Fixtures located within family or assisted-use toilet 
and bathing rooms required by Section 1109.2.1 are per
mitted to be included in the number of required fixtures 
for either the male or female occupants in assembly and 
mercantile occupancies. 

[P] TABLE 2902.1 

No. CLASSIFICATION OCCUPANCY 

A-ld 

A-2d 

1 Assembly 
(continued) 

A-3d 

MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES• 
(See Sections 2902.1.1and2902.2) 

WATER CLOSETS 
(URINALS SEE 

SECTION 419.2 OF LAVATORIES 
DESCRIPTION THE INTERNATIONAL 

PLUMBING CODE) 

Male Female Male I Female 

Theaters and other 
buildings for the per-

1per125 1 per65 1 per200 
forming arts and motion 
pictures 

Nightclubs, bars, tav-
ems, dance halls and 

1per40 1 per40 1 per75 
buildings for similar 
purposes 

Restaurants, banquet 
1 per75 1 per75 1 per200 

halls and food courts 

Auditoriums without 
permanent seating, art 
galleries, exhibition 

1per125 1per65 1 per200 
halls, museums, lecture 
halls, libraries, arcades 
and gymnasiums 

Passenger terminals and 
1per500 1per500 1 per750 

transportation facilities 

Places of worship and 
1per150 1 per75 1 per200 

other religious services 

(continued) 
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DRINKING 
FOUNTAINS 

BATHTUBS/ (SEE SECTION 

SHOWERS 
4100FTHE OTHER 

INTERNATIONAL 
PLUMBING 

CODE) 

1per500 
1 service 

-
sink 

1per500 
1 service 

-
sink 

1per500 
1 service 

-
sink 

1per500 
1 service 

-
sink 

1per1,000 
1 service 

-
sink 

1per1,000 
1 service 

-
sink 
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I 
No. CLASSIFICATION OCCUPANCY 

A-4 

1 Assembly 

A-5 

I 2 Business B 

3 Educational E 

Factory and 
4 

industrial 
F-1 andF-2 

I-1 

I-2 

5 Institutional 

I-3 

I-3 

I-4 
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[P] TABLE 2902.1-(continued) 
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES" 

(See Sections 2902.1.1 and 2902.2) 

WATER CLOSETS 
(URINALS SEE SECTION 

419.20FTHE LAVATORIES 
DESCRIPTION INTERNATIONAL 

PLUMBING CODE) 

Male Female Male Female 

Coliseums, arenas, 1 per75for lper40for 

skating rinks, 
the first the first 
l,500and 1 l,520and 1 

pools and tennis 
per 120 for per 60 for 

1 per 1 per 
courts for indoor 200 150 
sporting events and 

the remain- the remain-
derexceed- derexceed-activities 
ing 1,500 ing 1,520 

Stadiums, amuse- 1 per75for lper40for 
mentparks, the first the first 
bleachers and l,500andl 1,520and 1 

1 per 1 per 
grandstands for per 120 for per 60 for 

200 150 outdoor sporting the remain- the remain-
events and der exceed- derexceed-
activities ing 1,500 ing 1,520 

Buildings for the 
transaction ofbusi-
ness, professional 1 per 40 for the services, other ser-
vices involving 

1 per 25 for the first 50 first 80 and 1 per 

merchandise, and 1 per 50 for the 80forthe 

office buildings, 
remainder exceeding 50 remainder 

banks, light indus-
exceeding 80 

trial and similar 
uses 

Educational 
1per50 1per50 

facilities 

Structures in which 
occupants are 
engaged in work 
fabricating, assem- 1per100 1per100 
bly or processing 
of products or 
materials 

Residential care 1per10 1per10 

Hospitals, ambula-
tory nursing home 1 perroom0 1 perroom0 

care recipientb 

Employees, other 
than residential 1per25 1per35 
careb 

Visitors, other than 
1 per75 1per100 

residential care 

Prisonsb 1 per cell 1 per cell 

Reformatories, 
detention centers 

1per15 1per15 
and correctional 
centersb 

Employeesb 1 per25 1per35 

Adult day care and 
1per15 1per15 child day care 

(continued) 

DRINKING 
FOUNTAINS 

BATHTUBS/ 
(SEE SECTION 

SHOWERS 410 OF THE OTHER 
INTERNA T/ONAL 

PLUMBING 
CODE) 

1per1,000 1 service 
-

sink 

1 service 
- 1per1,000 

sink 

1 service 
- 1per100 sinke 

1per100 
1 service 

-
sink 

See Sec-
tion411 of 
thelntema- 1 service 

tional 
1 per400 

sink 
Plumbing 

Code 

1per8 1per100 1 service 
sink 

1 service 1per15 1per100 
sink 

- 1per100 -

- 1per500 -

1per15 1per100 1 service 
sink 

1per15 1per100 
1 service 

sink 

- 1per100 -

1 1per100 
1 service 

sink 
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No. CLASSIFICATION OCCUPANCY 

6 Mercantile M 

R-1 

R-2 

R-2 
7 

Residential 

R-3 

R-3 

R-4 

8 Storage 
S-1 
S-2 

[P] TABLE 2902.1-continued 
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES• 

(See Sections 2902.1.1 and 2902.2) 

WATER CLOSETS 
(URINALS SEE 

SECTION419.20F BATHTUBS 
THE 

LAVATORIES 
DESCRIPTION OR 

INTERNATIONAL SHOWERS 
PLUMBING CODE) 

Male I Female Male j Female 

Retail stores, ser-
vice stations, 
shops, salesrooms, 1per500 1 per750 -
markets and shop-
ping centers 

Hotels, motels, 
1 per sleeping 1 per sleeping 

1 per 
boarding houses sleeping 
(transient) 

unit unit 
unit 

Dormitories, frater-
nities, sororities 
and boarding 1per10 1per10 1per8 
houses (not tran-
sient) 

1 per dwelling 1 per dwelling 
1 per 

Apartment house 
unit unit 

dwelling 
unit 

One- and two-fam-
ily dwellings and 1 per dwelling 1 per 
lodging houses 

unit 
1per10 dwelling 

with five or fewer unit 
guest rooms 

Congregate living 
facilities with 16 or 1per10 1per10 1per8 
fewer persons 

Congregate living 
facilities with 16 or 1per10 1per10 1per8 
fewer persons 

Structures for the 
See Sec-
tion 411 

storage of goods, 
of the 

warehouses, store-
1per100 1per100 · Interna-

houses and freight tional 
depots, low and Plumbing 
moderate hazard Code 

PLUMBING SYSTEMS 

DRINKING 
FOUNTAINS 

(SEE SECTION 410 
OTHER 

OF THE 
INTERNATIONAL 

PLUMBING CODE) 

1per1,000 1 service sink0 

- 1 service sink 

1per100 1 service sink 

1 kitchen sink 
per dwelling 
unit; 1 auto-

- matic clothes 
washer connec-
tionper 20 
dwelling units 

1 kitchen sink 
per dwelling 
unit; 1 auto-

- matic clothes 
washer connec-
tion per dwelling 
unit 

1per100 1 service sink 

1per100 1 service sink 

1per1,000 1 service sink 

a. The fixtures shown are based on one fixture being the minimum required for the number of persons indicated or any fraction of the number of persons 
indicated. The number of occupants shall be determined by this code. 

b. Toilet facilities for employees shall be separate from facilities for inmates or care recipients. 
c. A single-occupant toilet room with one water closet and one lavatory serving not more than two adjacent patient sleeping units shall be permitted, provided 

that each patient sleeping unit has direct access to the toilet room and provisions for privacy for the toilet room user are provided. 
d. The occupant load for seasonal outdoor seating and entertainment areas shall be included when determining the minimum number of facilities required. · 
e. For business and mercantile occupancies with an occupant load of 15 or fewer, service sinks shall not be required. 
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[P] 2902.2 Separate facilities. Where plumbing fixtures are 
required, separate facilities shall be provided for each sex. 

Exceptions: 

1. Separate facilities shall not be required for dwelling 
units and sleeping units. 

2. Separate facilities shall not be required in structures 
or tenant spaces with a total occupant load, includ
ing both employees and customers, of 15 or fewer. 

3. Separate facilities shall not be required in mercantile 
occupancies in which the maximum occupant load is 
100 orless. 

[P] 2902.2.1 Family or assisted-use toilet facilities serv
ing as separate facilities. Where a building or tenant 
space requires a separate toilet facility for each sex and 
each toilet facility is required to have only one water 
closet, two family or assisted-use toilet facilities shall be 
permitted to serve as the required separate facilities. Fam
ily or assisted-use toilet facilities shall not be required to 
be identified for exclusive use by either sex as required by 
Section 2902.4. 

[P] 2902.3 Employee and public toilet facilities. Customers, 
patrons and visitors shall be provided with public toilet facili
ties in structures and tenant spaces intended for public utiliza
tion. The number of plumbing fixtures located within the 
required toilet facilities shall be provided in accordance with 
Section 2902.1 for all users. Employees shall be provided 
with toilet facilities in all occupancies. Employee toilet facili
ties shall be either separate or combined employee and public 
toilet facilities. 

Exception: Public toilet facilities shall not be required in: 

l. Open or enclosed parking garages where there are 
no parking attendants. 

2. Structures and tenant spaces intended for quick 
transactions, including takeout, pickup and drop-off, 
having a public access area less than or equal to 300 
square feet (28 m2

). 

[P] 2902.3.1 Access. The route to the public toilet facili
ties required by Section 2902.3 shall not pass through 
kitchens, storage rooms or closets. Access to the required 
facilities shall be from within the building or from the 
exterior of the building. Routes shall comply with the 
accessibility requirements of this code. The public shall 
have access to the required toilet facilities at all times that 
the building is occupied. 

[P] 2902.3.2 Location of toilet facilities in occupancies 
other than malls. In occupancies other than covered and 
open mall buildings, the required public and employee toi
let facilities shall be located not more than one story above 
or below the space required to be provided with toilet 
facilities, and the path of travel to such facilities shall not 
exceed a distance of 500 feet (152 m). 
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Exception: The location and maximum distances of 
travel to required employee facilities in. factory and 
industrial occupancies are permitted to exceed that 
required by this section, provided that the location and 
maximum distance of travel are approved. 

[P] 2902.3.3 Location of toilet facilities in malls. In cov
ered and open mall buildings, the required public and 
employee toilet facilities shall be located not more than 
one story above or below the space required to be provided 
with toilet facilities, and the path of travel to such facilities 
shall not exceed a distance of 300 feet (91 mm). In mall 
buildings, the required facilities shall be based on total 
square footage· (m2

) within a covered mall building or 
within the perimeter line of an open mall building, and 
facilities shall be installed in each individual store or in a 
central toilet area located in accordance with this section. 
The maximum distance of travel to central toilet facilities I 
in mall buildings shall be measured from the main 
entrance of any store or tenant space. In mall buildings, 
where employees' toilet facilities are not provided in the 
individual store, the maximum distance of travel shall be I 
measured from the employees' work area of the store or 
tenant space. 

[P] 2902.3.4 Pay facilities. Where pay facilities are 
installed, such facilities shall be in excess of the required 
minimum facilities. Required facilities shall be free of 
charge. 

[P] 2902.3.5 Door locking. Where a toilet room is pro
vided for the use of multiple occupants, the egress door for 
the room shall not be lockable from the inside of the room. 
This section does not apply to family or assisted-use toilet 
rooms. 

** [P] 2902.3.6 Prohibited toilet room location. Toilet I 
rooms shall not open directly into a room used for the 
preparation of food for service to the public. 

[P] 2902.4 Signage. Required public facilities shall be pro
vided with signs that designate the sex as required by Section 
2902.2. Signs shall be readily visible and located near the 
entrance to each toilet facility. Signs for accessible toilet 
facilities shall comply with Section 1111. 

[P] 2902.4.1 Directional signage. Directional signage 
indicating the route to the required public toilet facilities I 
shall be posted in a lobby, corridor, aisle or similar space, 
such that the sign can be readily seen from the main 
entrance to the building or tenant space. 

[P] 2902.5 Drinking fountain location. Drinking fountains 
shall not be required to be located in individual tenant spaces 
provided that public drinking fountains are located within a I 
distance of travel of 500 feet (152 m) of the most remote . 
location in the tenant space and not more than one story 
above or below the tenant space. Where the tenant space is in 
a covered or open mall, such distance shall not exceed 300 
feet (91 440 mm). Drinking fountains shall be located on an 
accessible route. 

[P] 2902.6 Small occupancies. Drinking fountains shall not I 
be required for an occupant load of 15 or fewer. 
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CHAPTER 30 

ELEVATORS AND CONVEYING SYSTEMS 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 3001 
GENERAL 

3001.1 Scope. This chapter governs the design, construction, 
installation, alteration and repair of elevators and conveying 
systems and their components. 

3001.2 Referenced standards. Except as otherwise provided 
for in this code, the design, construction, installation, altera
tion, repair and maintenance of elevators and conveying sys
tems and their components shall conform to ASME Al7.l/ 

I CSA B44, ASME A17.7/CSA B44.7, ASME A90.l, ASME 
B20.l, ANSI MH29.l, ALI ALCTV and ASCE 24 for con
struction in flood hazard areas established in Section 1612.3. 

3001.3 Accessibility. Passenger elevators required to be 
accessible or to serve as part of an accessible means of egress 
shall comply with Sections 1009 and 1109.7. 

3001.4 Change in use. A change in use of an elevator from 
freight to passenger, passenger to freight, or from one freight 
class to another freight class shall comply with Section 8.7 of 
ASME Al 7.1/CSA B44. 

SECTION 3002 
HOISTWAY ENCLOSURES 

3002.1 Hoistway enclosure protection. Elevator, dumb
waiter and other hoistway enclosures shall be shaft enclo
sures complying with Section 713. 

3002.1.1 Opening protectives. Openings in hoistway 
enclosures shall be protected as required in Chapter 7. 

Exception: The elevator car· doors and the associated 
hoistway enclosure doors at the floor level designated 
for recall in accordance with Section 3003.2 shall be 
permitted to remain open during Phase I Emergency 
Recall Operation. 

3002.1.2 Hardware. Hardware on opening protectives 
shall be of an approved type installed as tested, except that 
approved interlocks, mechanical locks and electric con
tacts, door and gate electric contacts and door-operating 
mechanisms shall be exempt frorri the fire test require
ments. 

3002.2 Number of elevator cars in a hoistway. Where four 
or more elevator cars serve all or the same portion of a build
ing, the elevators shall be located in not fewer than two sepa
rate hoistways. Not more than four elevator cars shall be 
located in any single hoistway enclosure. 

3002.3 Emergency signs. An approved pictorial sign of a 
standardized design shall be posted adjacent to each elevator 
call station on all floors instructing occupants to use the exit 
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stairways and not to use the elevators in case of fire. The sign 
shall read: IN CASE OF FIRE, ELEVATORS ARE OUT OF 
SERVICE. USE EXIT STAIRS. 

Exceptions: 

1. The emergency sign shall not be required for eleva
tors that are part of an accessible means of egress 
complying with Section 1009.4. 

2. The emergency sign shall not be required for eleva
tors that are used for occupant self-evacuation in 
accordance with Section 3008. 

3002.4 Elevator car to accommodate ambulance 
stretcher. Where elevators are provided in buildings four or 
more stories above, or four or more stories below, grade 
plane, not fewer than one elevator shall be provided for fire 
department emergency access to all floors. The elevator car 
shall be of such a size and arrangement to accommodate an 
ambulance stretcher 24 inches by 84 inches (610 mm by 2134 
mm) with not less than 5-inch (127 mm) radius comers, in 
the horizontal, open position and shall be identified by the 
international symbol for emergency medical services (star of 
life). The symbol shall be not less than 3 inches (76 mm) in 
height and shall be placed inside on both sides of the hoist
way door frame. 

3002.5 Emergency doors. Where an elevator is installed in a 
single blind hoistway or on the outside of a building, there 
shall be installed in the blind portion of the hoistway or blank 
face of the building, an emergency door in accordance with 
ASME A17.1/CSA B44. 

3002.6 Prohibited doors. Doors, other than hoistway doors 
and the elevator car door, shall be prohibited at the point of 
access to an elevator car unless such doors are readily open
able from the car side without a key, tool, special knowledge 
or effort. 

3002.7 Common enclosure with stairway. Elevators shall 
not be in a common shaft enclosure with a stairway. 

Exception: Elevators within open parking garages need 
not be separated from stairway enclosures. 

3002.8 Glass in elevator enclosures. Glass in elevator enclo-
sures shall comply with Section 2409.2. ** 
3002.9 Plumbing and mechanical systems. Plumbing and 
mechanical systems shall not be located in an elevator hoist-
way enclosure. 

Exception: Floor drains, sumps and sump pumps shall be 
permitted at the base of the hoistway enclosure provided 
they are indirectly connected to the plumbing system. 
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SECTION 3003 
EMERGENCY OPERATIONS 

[F] 3003.l Standby power. In buildings and structures 
where standby power is required or furnished to operate an 
elevator, the operation shall be in accordance with Sections 
3003.1.l through 3003.1.4. 

[F] 3003.1.1 Manual transfer. Standby power shall be 
manually transferable to all elevators in each bank. 

[F] 3003.1.2 One elevator. Where only one elevator is 
installed, the elevator shall automatically transfer to 
standby power within 60 seconds after failure of normal 
power. 

[F] 3003.1.3 Two or more elevators. Where two or more 
elevators are controlled by a common operating system, 
all elevators shall automatically transfer to standby power 
within 60 seconds after failure of normal power where the 
standby power source is of sufficient capacity to operate 
all elevators at the same time. Where the standby power 
source is not of sufficient capacity to· operate all elevators 
at the same time, all elevators shall transfer to standby 
power in sequence, return to the designated landing and 
disconnect from the standby power source. After all eleva
tors have been returned to the designated level, at least one 
elevator shall remain operable from the standby power 
source. 

[F] 3003.1.4 V ~nting. Where standby power is connected 
to elevators, the machine room ventilation or air condi
tioning shall be connected to the standby power source. 

[F] 3003.2 Fire fighters' emergency operation. Elevators 
shall be provided with Phase I emergency recall operation 
and Phase II emergency in-car operation in accordance with 
ASME Al 7.1/CSA B44. 

[F] 3003.3 Standardized fire service elevator keys. All ele
vators shall be equipped to operate with a standardized fire 
service elevator key in accordance with the International Fire 
Code. 

SECTION 3004 
CONVEYING SYSTEMS 

3004.1 General. Escalators, moving walks, conveyors, per
sonnel hoists and material hoists shall comply with the provi
sions of Sections 3004.2 through 3004.4. 

3004.2 Escalators and moving walks. Escalators and mov
ing walks shall be constructed of approved noncombustible 
and fire-retardant materials. This requirement shall not apply 
to electrical equipment, wiring, wheels, handrails and the use 
of 1/ 28-inch (0.9 mm) wood veneers on balustrades backed up 
with noncombustible materials. 

3004.2.1 Enclosure. Escalator floor openings shall be 
enclosed with shaft enclosures complying with Section 
713. 
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3004.2.2 Escalators. Where provided in below-grade 
transportation stations, escalators shall have a clear width 
of not less than 32 inches (815 mm). 

Exception: The clear width is not required in existing 
facilities undergoing alterations. 

3004.3 Conveyors. Conveyors and conveying systems shall 
comply with ASME B20.I. 

3004.3.l Enclosure. Conveyors and related equipment 
connecting successive floors or levels shall be enclosed 
with shaft enclosures complying with Section 713. 

3004.3.2 Conveyor safeties. Power-operated conveyors, 
belts and other material-moving devices shall be equipped 
with automatic limit switches that will shut off the power 
in an emergency and automatically stop all operation of 
the device. 

3004.4 Personnel and material hoists. Personnel and mate
rial hoists shall be designed utilizing an approved method 
that accounts for the conditions imposed during the intended 
operation of the hoist device. The design shall include, but is 
not limited to, anticipated loads, structural stability, impact, 
vibration, stresses and seismic restraint. The design shall 
account for the construction, installation, operation and 
inspection of the hoist tower, car, machinery and control 
equipment, guide members and hoisting mechanism. Addi
tionally, the design of personnel hoists shall include provi
sions for field testing and maintenance that will demonstrate 
that the hoist device functions in accordance with the design. 
Field tests shall be conducted upon the completion of an 
installation or following a major alteration of a personnel 
hoist. 

SECTION 3005 
MACHINE ROOMS 

3005.1 Access. An approved means of access shall be pro
vided to elevator machine rooms, control rooms, control 
spaces and machinery spaces . 

3005.2 Venting. Elevator machine rooms, machinery spaces 
that contain the driving machine, and control rooms or spaces 
that contain the operation or motion controller for elevator 
operation shall be provided with an independent ventilation 
or air-conditioning system to protect against the overheating 
of the electrical equipment. The system shall be capable of 
maintaining temperatures within the range established for the 
elevator equipment. 

3005.3 Pressurization. The elevator machine room, control I 
rooms or control space with openings into a pressurized ele
vator hoistway shall be pressurized upon activation of a heat 
or smoke detector located in the elevator machine room, con
trol room or control space. 

3005.4 Machine rooms, control rooms, machinery spaces, 
and control spaces. Elevator machine rooms, control rooms, 
control spaces and machinery spaces outside of but attached 
to a hoistway that have openings into the hoistway shall be 
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enclosed with fire barriers constructed in accordance with 
Section 707 or horizantal assemblies constructed in accor
dance with Section 711, or both. The fire-resistance rating 
shall be not less than the required rating of the hoistway 
enclosure served by the machinery. Openings in the fire bar
riers shall be protected with assemblies having a fire protec
tion rating not less than that required for the hoistway 
enclosure doors. 

Exceptions: 

1. For other than fire service access elevators and 
occupant evacuation elevators, where machine 
rooms, machinery spaces, control rooms and control 
spaces do not abut and have no openings to the 
hoistway enclosure they serve, the fire barriers con
structed in accordance with Section 707 or horizan
tal assemblies constructed in accordance with 
Section 711, or both, shall be permitted to be 
reduced to a 1-hourfire-resistance rating. 

2. For other than fire service access elevators and 
occupant evacuation elevators, in buildings four sto
ries or less above grade plane where machine room, 
machinery spaces, control rooms and control spaces 
do not abut and have no openings to the hoistway 
enclosure they serve, the machine room, machinery 
spaces, control rooms and control spaces are not 
required to be fire-resistance rated. 

3005.5 Shunt trip. Where elevator hoistways, elevator 
I machine rooms, control rooms and control spaces containing 

elevator control equipment are protected with automatic 
sprinklers, a means installed in accordance with Section 21.4 
of NFP A 72 shall be provided to disconnect automatically the 
main line power· supply to the affected elevator prior to the 
application of water. This means shall not be self-resetting. 

I 
The activation of automatic sprinklers outside the hoistway, 
machine room, machinery space, control room or control 
space shall not disconnect the main line power supply. 

I 

3005.6 Plumbing systems. Plumbing systems shall not be 
located in elevator equipment rooms. 

SECTION 3006 
ELEVATOR LOBBIES AND 

HOISTW AV OPENING PROTECTION 

3006.1 General. Elevator hoistway openings and enclosed 
elevator lobbies shall be provided in accordance with the fol
lowing: 

1. Where hoistway opening protection is required by Sec
tion 3006.2, such protection shall be in accordance with 
Section 3006.3. 

2. Where enclosed elevator lobbies are required for under
ground buildings, such lobbies shall comply with Sec
tion 405.4.3. 

3. Where an area of refuge is required and an enclosed 
elevator lobby is provided to serve as an area of refuge, 
the enclosed elevator lobby shall comply with Section 
1009.6. 
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4. Where fire service access elevators are provided, 
enclosed elevator lobbies shall comply with Section 
3007.6. 

5. Where occupant evacuation elevators are provided, 
enclosed elevator lobbies shall comply with Section 
3008.6. 

3006.2 Hoistway opening protection required. Elevator 
hoistway door openings shall be protected in accordance with 
Section 3006.3 where an elevator hoistway connects more 
than three stories, is required to be enclosed within a shaft 
enclosure in accordance with Section 712.1.l and any of the 
following conditions apply: 

1. The building is not protected throughout with an auto
matic sprinkler system in accordance with Section 
903.3.1.l or 903.3.1.2. 

2. The building contains a Group I-1 Condition 2 occu-
pancy. 

3. The building contains a Group I-2 occupancy. 

4. The building contains a Group I-3 occupancy. 

5. The building is a high rise and the elevator hoistway is 
more than 75 feet (22 860 mm) in height. The height of 
the hoistway shall be measured from the lowest floor to 
the highest floor of the floors served by the hoistway. 

Exceptions: 

1. Protection of elevator hoistway door openings is not 
required where the elevator serves only open park
ing garages in accordance with Section 406.5. 

2. Protection of elevator hoistway door openings is not 
required at the level(s) of exit discharge, provided 
the level(s) of exit discharge is equipped with an 
automatic sprinkler system in accordance with Sec
tion 903.3.1.1. 

3. Enclosed elevator lobbies and protection of elevator 
hoistway door openings are not required on levels 
where the elevator hoistway opens to the exterior. 

3006.3 Hoistway opening protection. Where Section 3006.2 
requires protection of the elevator hoistway door opening, the 
protection shall be provided by one of the following: 

1. An enclosed elevator lobby shall be provided at each 
floor to separate the elevator hoistway shaft enclosure 
doors from each floor by fire partitions in accordance 
with Section 708. In addition, doors protecting open
ings in the elevator lobby enclosure walls shall comply 
with Section 716.5.3 as required for corridor walls. 
Penetrations of the enclosed elevator lobby by ducts 
and air transfer openings shall be protected as required 
for corridors in accordance with Section 717 .5 .4.1. 

2. An enclosed elevator lobby shall be provided at each 
floor to separate the elevator hoistway shaft enclosure 
doors from each floor by smoke partitions in accor
dance with Section 710 where the building is equipped 
throughout with an automatic sprinkler system installed 
in accordance with Section 903.3.1.l or 903.3.1.2. In 
addition, doors protecting openings in the smoke parti
tions shall comply with Sections 710.5.2.2, 710.5.2.3 
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and 716.5.9. Penetrations of the enclosed elevator 
lobby by ducts and air transfer openings shall be pro
tected as required for corridors in accordance with Sec
tion 717.5.4.1. 

3. Additional doors shall be provided at each elevator 
hoistway door opening in accordance with Section 
3002.6. Such door shall comply with the smoke and 
draft control door assembly requirements in Section 
716.5.3.l when tested in accordance with UL 1784 
without an artificial bottom seal. 

4. The elevator hoistway shall be pressurized in accor-
dance with Section 909.21. 

3006.4 Means of egress. Elevator lobbies shall be provided 
with at least one means of egress complying with Chapter 10 
and other provisions in this code. Egress through an elevator 
lobby shall be permitted in accordance with Item 1 of Section 
1016.2. 

SECTION 3007 
FIRE SERVICE ACCESS ELEVATOR 

3007.1 General. Where required by Section 403.6.1, every 
floor of the building shall be served by fire service access ele
vators complying with Sections 3007.1 through 3007.9. 
Except as modified in this section, fire service access eleva
tors shall be installed in accordance with this chapter and 
ASME Al 7 .l/CSA B44. 

3007.2 Automatic sprinkler system. The building shall be 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, except as otherwise per
mitted by Section 903.3.1.1.1 and as prohibited by Section 
3007.2.1. 

3007.2.1 Prohibited locations. Automatic sprinklers shall 
not be installed in machine rooms, elevator machinery 
spaces, control rooms, control spaces and elevator hoist
ways of fire service access elevators. 

3007.2.2 Sprinkler system monitoring. The sprinkler 
system shall have a sprinkler control valve supervisory 
switch and water-flow-initiating device provided for each 
floor that is monitored by the building's fire alarm system. 

3007 .3 Water protection. An approved method to prevent 
water from infiltrating into the hoistway enclosure from the 
operation of the automatic sprinkler system outside the 
enclosed fire service access elevator lobby shall be provided. 

3007.4 Shunt trip. Means for elevator shutdown in accor
dance with Section 3005.5 shall not be installed on elevator 
systems used for fire service access elevators. 

3007 .5 Hoistway enclosures. The fire service access elevator 
hoistway shall be located in a shaft enclosure complying with 
Section 713. 

3007.5.1 Structural integrity of hoistway enclosures. 
The fire service access elevator hoistway enclosure shall 
comply with Sections 403.2.3.1through403.2.3.4. 

3007.5.2 Hoistway lighting. When fire-fighters' emer
gency operation is active, the entire height of the hoistway 
shall be illuminated at not less than 1 footcandle (11 lux) 
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as measured from the top of the car of each fire service 
access elevator. 

3007.6 Fire service access elevator lobby. The fire service 
access elevator shall open into a fire service access elevator 
lobby in accordance with Sections 3007 .6.1 through 
3007.6.5. Egress is permitted through the elevator lobby in I 
accordance with Item 1 of Section 1016.2. 

Exception: Where a fire service access elevator has two 
entrances onto a floor, the second entrance shall be permit
ted to open into an elevator lobby in accordance with Sec
tion 3006.3. 

3007.6.1 Access to interior exit stairway or ramp. The 
fire service access elevator lobby shall have direct access 
from the enclosed elevator lobby to an enclosure for an 
interior exit stairway or ramp. 

Exception: Access to an interior exit stairway or ramp 
shall be permitted to be through a protected path of 
travel that has a level of fire protection not less than the 
elevator lobby enclosure. The protected path shall be 
separated from the enclosed elevator lobby through an 
opening protected by a smoke and draft control assem
bly in accordance Section 716.5.3. 

3007.6.2 Lobby enclosure. The fire service access eleva
tor lobby shall be enclosed with a smoke barrier having a 
fire-resistance rating of not less than 1 hour, except that 
lobby doorways shall comply with Section 3007.6.3. 

Exception: Enclosed fire service access elevator lob
bies are not required at the levels of exit discharge. 

3007.6.3 Lobby doorways. Other than doors to the hoist- I 
way, elevator control room or elevator control space, each 
doorway to a fire service access elevator lobby shall be 
provided with a %-hour fire door assembly complying 
with Section 716.5. The fire door assembly shall comply 
with the smoke and draft control door assembly require
ments of Section 716.5.3.1 with the UL 1784 test con
ducted without the artificial bottom seal. 

3007.6.4 Lobby size. Regardless of the number offire ser-1 
vice access elevators served by the same elevator lobby, 
the enclosed fire service access elevator lobby shall be not 
less than 150 square feet (14 m2

) in an area with a dimen
sion of not less than 8 feet (2440 mm). 

3007.6.5 Fire service access elevator symbol. A pictorial 
symbol of a standardized design designating which eleva
tors are fire service access elevators shall be installed on 
each side of the hoistway door frame on the portion of the 
frame at right angles to the fire service access elevator 
lobby. The fire service access elevator symbol shall be 
designed as shown in Figure 3007.6.5 and shall comply 
with the following: 

1. The fire service access elevator symbol shall be not 
less than 3 inches (76 mm) in height. 

2. The helmet shall contrast with the background, with I 
either a light helmet on a dark background or a dark 
helmet on a light background. 

3. The vertical center line of the fire service access ele
vator symbol shall be centered on the hoistway door 
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frame. Each symbol shall be not less than 78 inches 
(1981 mm), and not more than 84 inches (2134 mm) 
above the finished floor at the threshold. 

For SI: 1inch=25.4 mm. 

FIGURE 3007.6.5 
FIRE SERVICE ACCESS ELEVATOR SYMBOL 

3007.7 Elevator system monitoring. The fire service access 
elevator shall be continuously monitored at the fire command 
center by a standard emergency service interlace system 
meeting the requirements of NFPA 72. 

3007.8 Electrical power. The following features serving 
each fire service access elevator shall be supplied by both 
normal power and Type 60/Class 2/Level 1 standby power: 

1. Elevator equipment. 

2. Elevator hoistway lighting. 

3. Ventilation and cooling equipment for elevator 
machine rooms, control rooms, machine spaces and 
control spaces. 

4. Elevator car lighting. 

3007.8.1 Protection of wiring or cables. Wires or cables 
that are located outside of the elevator hoistway and 
machine room and that provide normal or standby power,· 
control signals, communication with the car, lighting, 
heating, air conditioning, ventilation and fire-detecting 
systems to fire service access elevators shall be protected 
by construction having afire-resistance rating of not less 
than 2 hours, shall be a circuit integrity cable having afire
resistance rating of not less than 2 hours or shall be pro
tected by a listed electrical protective system having afire
resistance rating of not less than 2 hours. 

Exception: Wiring and cables to control signals are not 
required to be protected provided that wiring and cables 
do not serve Phase II emergency in-car operations. 

3007.9 Standpipe hose connection. A Class I standpipe hose 
connection in accordance with Section 905 shall be provided 
in the interior exit stairway and ramp having direct access 
from the fire service access elevator lobby. 

3007.9.1 Access. The exit enclosure containing the stand
pipe shall have access to the floor without passing through 
the fire service access elevator lobby. 
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SECTION 3008 
OCCUPANT EVACUATION ELEVATORS 

3008.l General. Where elevators are to be used for occupant 
self-evacuation during fires, all passenger elevators for gen
eral public use shall comply with Sections 3008.1 through 
3008.10. Where other elevators are used for occupant self
evacuation, those elevators shall comply with these sections. 

3008.1.1 Additional exit stairway. Where an additional 
means of egress is required in accordance with Section 
403.5.2, an additional exit stainvay shall not be required to 
be installed in buildings provided with occupant evacua
tion elevators complying with Section 3008.1. 

3008.1.2 Fire safety and evacuation plan. The building 
shall have an approved fire safety and evacuation plan in 
accordance with the applicable requirements of Section 
404 of the International Fire Code. The fire safety and 
evacuation plan shall incorporate specific procedures for 
the occupants using evacuation elevators. 

3008.1.3 Operation. The occupant evacuation elevators 
shall be used for occupant self-evacuation in accordance I 
with the occupant evacuation operation requirements in 
ASME Al7.l/CSA B44 and the building's fire safety and 
evacuation plan. 

3008.2 Automatic sprinkler system. The building shall be 
equipped throughout with an approved, electrically super
vised automatic sprinkler system in accordance with Section 
903.3.1.1, except as otherwise permitted by Section 
903.3.1.1.1 and as prohibited by Section 3008.2.1. 

3008.2.1 Prohibited locations. Automatic sprinklers shall 
not be installed in elevator machine rooms, machinery I 
spaces, control rooms, control spaces and elevator hoist
ways of occupant evacuation elevators. 

3008.2.2 Sprinkler system monitoring. The automatic 
sprinkler system shall have a sprinkler control valve super
visory switch and water-flow-initiating device provided 
for each floor that is monitored by the building's fire 
alarm system. 

3008.3 Water protection. An approved method to prevent 
water from infiltrating into the hoistway enclosure from the 
operation of the automatic sprinkler system outside the 
enclosed occupant evacuation elevator lobby shall be pro
vided. 

3008.4 Shunt trip. Means for elevator shutdown in ·accor
dance with Section 3005 .5 shall not be installed on elevator 
systems used for occupant evacuation elevators. 

3008.5 Hoistway enclosure pi:otection. Occupant evacua
tion elevator hoistways shall be located in shaft enclosures 
complying with Section 713. 

3008.5.1 Structural integrity of hoistway enclosures. 
Occupant evacuation elevator hoistway enclosures shall 
comply with Sections 403.2.3. l through 403.2.3.4. 

3008.6 Occupant evacuation elevator lobby. Occupant 
evacuation elevators shall open into an elevator lobby in 
accordance with Sections 3008.6.1 through 3008.6.6. Egress I 
is permitted through the elevator lobby in accordance with 
Item 1 of Section 1016.2. 

579 

... 



I 

I 

I 

ELEVATORS AND CONVEYING SYSTEMS 

3008.6.1 Access to interior exit stairway or ramp. The 
occupant evacuation elevator lobby shall have direct 
access from the enclosed elevator lobby to an interior exit 
stairway or ramp. 

Exception: Access to an interior exit stairway or ramp 
shall be permitted to be through a protected path of 
travel that has a level of fire protection not less than the 
elevator lobby enclosure. The protected path shall be 
separated from the enclosed elevator lobby through an 
opening protected by a smoke and draft control assem
bly in accordance Section 716.5.3. 

3008.6.2 Lobby enclosure. The occupant evacuation ele
vator lobby shall be enclosed with a smoke barrier having 
afire-resistance rating of not less than 1 hour, except that 
lobby doorways shall comply with Section 3008.6.3. 

Exception: Enclosed occupant evacuation elevator lob
bies are not required at the levels of exit discharge. 

3008.6.3 Lobby doorways. Other than the doors to the 
hoistway, elevator machine rooms, machinery spaces, 
control rooms and control spaces within the lobby enclo
sure smoke barrier, each doorway to an occupant evacua
tion elevator lobby shall be provided with a 3

/ 4-hour fire 
door assembly complying with Section 716.5. The fire 
door assembly shall comply with the smoke and draft con
trol assembly requirements of Section 716.5.3.1 with the 
UL 1784 test conducted without the artificial bottom seal. 

3008.6.3.l Vision panel. A vision panel shall be 
installed in each fire door assembly protecting the 
lobby doorway. The vision panel shall consist of fire
protection-rated glazing and shall be located to furnish 
clear vision of the occupant evacuation elevator lobby. 

3008.6.3.2 Door closing. Eachfire door assembly pro
tecting the lobby doorway shall be automatic-closing 
upon receipt of any fire alarm signal from the emer
gency voicdalarm communication system serving the 
building. 

3008.6.4 Lobby size. Each occupant evacuation elevator 
lobby shall have minimum floor area as follows: 

1. The occupant evacuation elevator lobby floor area 
shall accommodate, at 3 square feet (0.28 m2

) per 
person, not less than 25 percent of the occupant load 
of the floor area served by the lobby. 

2. The occupant evacuation elevator lobby floor area 
shall accommodate one wheelchair space of 30 
inches by 48 inches (760 mm by 1220 mm) for each 
50 persons, or portion thereof, of the occupant load 
of the floor area served by the lobby. 

Exception: The size of lobbies serving multiple banks 
of elevators shall have the minimum floor area 
approved on an individual basis and shall be consistent 
with the building's fire safety and evacuation plan. 

3008.6.5 Signage. An approved sign indicating elevators 
are suitable for occupant self-evacuation shall be posted 
on all floors adjacent to each elevator call station serving 
occupant evacuation elevators. 
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3008.6.6 Two-way communication system. A two-way 
communication system shall be provided in each occupant 
evacuation elevator lobby for the purpose of initiating 
communication with the fire command center or an alter
nate location approved by the fire department. The two-1 
way communication system shall be designed and 
installed in accordance with Sections 1009.8.1 and 
1009.8.2. .. 

3008.7 Elevator system monitoring. The occupant evacua-
tion elevators shall be continuously monitored at the fire 
command center or a central control point approved by the 
fire department and arranged to display all of the following 
information: 

1. Floor location of each elevator car. 

2. Direction of travel of each elevator car. 

3. Status of each elevator car with respect to whether it is 
occupied. 

4. Status of normal power to the elevator equipment, ele
vator machinery and electrical apparatus cooling equip-1 
ment where provided, elevator machine room, control 
room and control space ventilation and cooling equip
ment. 

5. Status of standby or emergency power system that pro
vides backup power to the elevator equipment, elevator 
machinery and electrical cooling equipment where pro-1 
vided, elevator machine room, control room and con
trol space ventilation and cooling equipment. 

6. Activation of any fire alarm initiating device in any ele
vator lobby, elevator machine room, machine space I 
containing a motor controller or electric driving 
machine, control space, control room or elevator hoist
way. 

3008.7.1 Elevator recall. The fire command center or an 
alternate location approved by the fire department shall be 
provided with the means to manually initiate a Phase I 
Emergency Recall of the occupant evacuation elevators in 
accordance with ASME Al 7 .1/CSA B44. 

3008.8 Electrical power. The following features serving 
each occupant evacuation elevator shall be supplied by both 
normal power and Type 60/Class 2/Level 1 standby power: 

1. Elevator equipment. 

2. Ventilation and cooling equipment for elevator 
machine rooms, control rooms, machinery spaces and 
control spaces. 

3. Elevator car lighting. 

3008.8.l Protection of wiring or cables. Wires or cables 
that are located outside of the elevator hoistway, machine I 
room, control room and control space and that provide 
normal or standby power, control signals, communication 
with the car, lighting, heating, air conditioning, ventilation 
and fire-detecting systems to fire service access elevators 
shall be protected by construction having afire-resistance 
rating of not less than 2 hours, shall be circuit integrity 
cable having a fire-resistance rating of not less than 2 
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hours or shall be protected by a listed electrical circuit pro
tective system having a fire-resistance rating of not less 
than 2 hours. 

Exception: Wiring and cables to control signals are not 
required to be protected provided that wiring and cables 
do not serve Phase II emergency in-car operation. 

3008.9 Emergency voice/alarm communication system. 
The building shall be provided with an emergency voice! 
alarm communication system. The emergency voice/alarm 
communication system shall be accessible to the fire depart
ment. The system shall be provided in accordance with Sec
tion 907.5.2.2. 

3008.9.1 Notification appliances. Not fewer than one 
audible and one visible notification appliance shall be 
installed within each occupant evacuation elevator lobby. 

3008.10 Hazardous material areas. No building areas shall 
contain hazardous materials exceeding the maximum allow
able quantities per control area as addressed in Section 
414.2. 
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CHAPTER 31 

SPECIAL CONSTRUCTION 

User note: Code change proposals to sections preceded by the designation [BS] will be considered by the !BC - Structural 
Code Development Committee during the 2016 (Group BJ Code Development Cycle. See explanation on page iv. 

SECTION 3101 
GENERAL 

3101.1 Scope. The provisions of this chapter shall govern 
special building construction including membrane structures, 
temporary structures, pedestrian walkways and tunnels, auto
matic vehicular gates, awnings and canopies, marquees, 
signs, and towers and antennas. 

SECTION 3102 
MEMBRANE STRUCTURES 

3102.1 General. The provisions of Sections 3102. l through 
3102.8 shall apply to air-supported, air-inflated, membrane~ 

frame-supported structures covered by an approved mem
brane in accordance with Section 3102.3.1 shall be classified 
as Type IV construction. Other membrane structures shall be 
classified as Type V construction. 

Exception: Plastic less than 30 feet (9144 mm) above any 
floor used in greenhouses, where occupancy by the gen
eral public is not authorized, and for aquaculture pond 
covers is not required to meet the fire propagation perfor
mance criteria of Test Method 1 or Test Method 2, as I 
appropriate, ofNFPA 701. 

I covered cable, membrane-covered frame and tensile mem
brane structures, collectively known as membrane structures, 
erected for a period of 180 days or longer. Those erected for a 

3102.3.1 Membrane and interior liner .material. Mem
branes and interior liners shall be either noncombustible as 
set forth in Section 703.5 or meet the fire propagation per
formance criteria of Test Method 1 or Test Method 2, as I 
appropriate, of NFP A 701 and the manufacturer's test pro
tocol. 

I 

shorter period of time shall comply with the International 
Fire Code. Membrane structures covering water storage facil
ities, water clarifiers, water treatment plants, sewage treat
ment plants, greenhouses and similar facilities not used for 
human occupancy are required to meet only the requirements 
of Sections 3102.3.l and 3102.7. Membrane structures 
erected on a building, balcony, deck or other structure for any 
period of time shall comply with this section. 

3102.1.1 Tensile membrane structures. Tensile mem
brane structures, including permanent and temporary 
structures, shall be designed and constructed in accor
dance with ASCE 55. The provisions in Sections 3102.3 
through 3102.6 shall apply. 

3102.2 Definitions. The following terms are defined in 
Chapter 2: 

AIR-INFLATED STRUCTURE. 

AIR-SUPPORTED STRUCTURE. 

Double skin. 

Single skin. 

CABLE-RESTRAINED, AIR-SUPPORTED STRUC
TURE. 

MEMBRANE-COVERED CABLE STRUCTURE. 

MEMBRANE-COVERED FRAME STRUCTURE. 

NONCOMBUSTIBLE MEMBRANE STRUCTURE. 

TENSILE MEMBRANE STRUCTURE. 

3102.3 Type of construction. Noncombustible membrane 
structures shall be classified as Type IIB construction. Non
combustible frame or cable-supported structures covered by 
an approved membrane in accordance with Section 3102.3.l 
shall be classified as Type IIB construction. Heavy timber 
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Exception: Plastic less than 20 mil (0.5 mm) in thick
ness used in greenhouses, where occupancy by the gen
eral public is not authorized, and for aquaculture pond 
covers is not required to meet the fire propagation per-
formance criteria of Test Method 1 or Test Method 2, I 
as appropriate, ofNFPA 701. 

3102.4 Allowable floor areas. The area of a membrane 
structure shall not exceed the limitations specified in Section 
506. 

3102.5 Maximum height. Membrane structures shall not 
exceed one story nor shall such structures exceed the height 

I 
limitations in feet specified in Section 504.3. I 

Exception: Noncombustible membrane structures serving 
as roofs only. 

3102.6 Mixed construction. Membrane structures shall be 
permitted to be utilized as specified in this section as a por
tion of buildings of other types of construction. Height and 
area limits shall be as specified for the type of construction 
and occupancy of the building. 

3102.6.1 Noncombustible membrane. A noncombustible 
membrane shall be permitted for use as the roof or as a 
skylight of any building or atrium of a building of any type 
of construction provided the membrane is not less than 20 
feet (6096 mm) above any floor, balcony or gallery. 

3102.6.1.1 Membrane. A membrane meeting the fire 
propagation performance criteria of Test Method 1 or I 
Test Method 2, as appropriate, of NFPA 701 shall be 
permitted to be used as the roof or as a skylight on 
buildings of Type IIB, III, IV and V construction, pro
vided the membrane is not less than 20 feet (6096 mm) 
above any floor, balcony or gallery. 
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3102.7 Engineering design. The structure shall be designed 
and constructed to sustain dead loads; loads due to tension or 
inflation; live loads including wind, snow or flood and seis
mic loads and in accordance with Chapter 16. 

3102.7.1 Lateral restraint. For membrane-covered frame 
structures, the membrane shall not be considered to pro
vide lateral restraint in the calculation of the capacities of 
the frame members. 

3102.8 Inflation systems. Air-supported and air-inflated 
structures shall be provided with primary and auxiliary infla
tion systems to meet the minimum requirements of Sections 
3102.8.1 through 3102.8.3. 

3102.8.l Equipment requirements. This inflation system 
shall consist of one or more blowers and shall include pro
visions for automatic control to maintain the required 
inflation pressures. The system shall be so designed as to 
prevent overpressurization of the system. 

3102.8.1.1 Auxiliary inflation system. In addition to 
the primary inflation system, in buildings larger than 
1,500 square feet (140 m2

) in area, an auxiliary inflation 
system shall be provided with sufficient capacity to 
maintain the inflation of the structure in case of primary 
system failure. The auxiliary inflation system shall 
operate automatically when there is a loss of internal 
pressure and when the primary blower system becomes 
inoperative. 

3102.8.1.2 Blower equipment. Blower equipment 
shall meet all of the following requirements: 

1. Blowers shall be powered by continuous-rated 
motors at the maximum power required for any 
flow condition as required by the structural 
design. 

2. Blowers shall be provided with inlet screens, belt 
guards and other protective devices as required 
by the building official to provide protection from 
injury. 

3. Blowers shall be housed within a weather-pro
tecting structure. 

4. Blowers shall be equipped with backdraft check 
dampers to minimize air loss when inoperative. 

5. Blower inlets shall be located to provide protec
tion from air contamination. The location of 
inlets shall be approved. 

3102.8.2 Standby power. Wherever an auxiliary inflation 
system is required, an approved standby power-generating 
system shall be provided. The system shall be equipped 
with a suitable means for automatically starting the gener
ator set upon failure of the normal electrical service and 
for automatic transfer and operation of all of the required 
electrical functions at full power within 60 seconds of such 
service failure. Standby power shall be capable of operat
ing independently for not less than 4 hours. 

3102.8.3 Support provisions. A system capable of sup
porting the membrane in the event of deflation shall be 
provided for in air-supported and air-inflated structures 
having an occupant load of 50 or more or where covering 

584 

a swimming pool regardless of occupant load. The support 
system shall be capable of maintaining membrane struc
tures used as a roof for Type I construction not less than 
20 feet (6096 mm) above floor or seating areas. The sup
port system shall be capable of maintaining other mem
branes not less than 7 feet (2134 mm) above the floor, 
seating area or surface of the water. 

SECTION 3103 
TEMPORARY STRUCTURES 

3103.l General. The provisions of Sections 3103.l through 
3103.4 shall apply to structures erected for a period of less 
than 180 days. Tents and other membrane structures erected 
for a period of less than 180 days shall comply with the Inter
national Fire Code. Those erected for a longer period of time 
shall comply with applicable sections of this code. 

3103.1.1 Conformance. Temporary structures and uses I 
shall conform to the structural strength, fire safety, means 
of egress, accessibility, light, ventilation and sanitary 
requirements of this code as necessary to ensure public 
health, safety and general welfare. 

3103.1.2 Permit required. Temporary structures that 
cover an area greater than 120 square feet (11.16 m2

), 

including connecting areas or spaces with a common 
means of egress or entrance that are used or intended to be 
used for the gathering together of 10 or more persons, 
shall not be erected, operated or maintained for any pur
pose without obtaining a permit from the building official. 

3103.2 Construction documents. A permit application and 
construction documents shall be submitted for each installa
tion of a temporary structure. The construction documents 
shall include a site plan indicating the location of the tempo
rary structure and information delineating the means of 
egress and the occupant load. 

3103.3 Location. Temporary structures shall be located in 
accordance with the requirements of Table 602 based on the 
fire-resistance rating of the exterior walls for the proposed 
type of construction. 

3103.4 Means of egress. Temporary structures shall conform 
to the means of egress requirements of Chapter 10 and shall 
have an exit access travel distance of 100 feet (30 480 mm) or 
less. 

SECTION 3104 
PEDESTRIAN WALKWAYS AND TUNNELS 

3104.1 General. This section shall apply to connections 
between buildings such as pedestrian walkways or tunnels, 
located at, above or below grade level, that are used as a 
means of travel by persons. The pedestrian walkway shall not 
contribute to the building area or the number of stories or 
height of connected buildings. 

3104.1.1 Application. Pedestrian walkways shall be I 
designed and constructed in accordance with Sections 
3104.2 through 3104.9. Tunnels shall be designed and 
constructed in accordance with Sections 3104.2 and 
3104.10. 
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I 3104.2 Separate structures. Buildings connected by pedes
trian walkways or tunnels shall be considered to be separate 
structures. 

I 

.. 

Exceptions: 

1. Buildings that are on the same lot and considered as 
portions of a single building in accordance with Sec
tion 503.1.2. 

2. For purposes of calculating the number of Type B 
units required by Chapter 11, structurally connected 
buildings and buildings with multiple wings shall be 
considered one structure. 

3104.3 Construction. The pedestrian walkway shall be of 
noncombustible construction. 

Exceptions: 

1. Combustible construction shall be permitted where 
connected buildings are of combustible construe

. tion. 

2. Fire-retardant-treated wood, in accordance with 
Section 603.1, Item 1.3, shall be permitted for the 
roof construction of the pedestrian walkway where 
connected buildings are a minimum of Type I or II 
construction. 

3104.4 Contents. Only materials and decorations approved 
by the building official shall be located in the pedestrian 
walkway. 

3104.5 Connections of pedestrian walkways to buildings. 
The connection of a pedestrian walkway to a building shall 
comply with Section 3104.5.1, 3104.5.2, 3104.5.3 or 
3104.5.4. 

Exception: Buildings that are on the same lot and consid
ered as portions of a single building in accordance with 
Section 503.1.2. 

3104.5.1 Fire barriers. Pedestrian walkways shall be sep
arated from the interior of the building by not less than 2-
hour fire barriers constructed in accordance with Section 
707 and Sections 3104.5.l.1through3104.5.1.3. 

3104.5.1.1 Exterior walls. Exterior walls of buildings 
connected to pedestrian walkways shall be 2-hour fire
resistance rated. This protection shall extend not less 
than 10 feet (3048 mm) in every direction surrounding 
the perimeter of the pedestrian walkway. 

3104.5.1.2 Openings in exterior walls of connected 
buildings. Openings in exterior walls required to be 
fire-resistance rated in accordance with Section 
3104.5.1.1 shall be equipped with opening protectives 
providing a not less than 3

/ 4-hour fire protection rating 
in accordance with Section 716. 

3104.5.1.3 Supporting construction. The fire barrier 
shall be supported by construction as required by Sec
tion 707.5.1. 

3104.5.2 Alternative separation. The wall separating the 
pedestrian walkway and the building shall comply with 
Section 3104.5.2.1 or 3104.5.2.2 where: 

1. The distance between the connected buildings is 
more than 10 feet (3048 mm). 
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2. The pedestrian walkway and connected buildings 
are equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1, and the 
roof of the walkway is not more than 55 feet (16 764 
mm) above grade connecting to the fifth, or lower, 
story above grade plane, of each building. 

Exception: Open parking garages need not be 
equipped with an automatic sprinkler system. 

3104.5.2.1 Passage of smoke. The wall shall be capa
ble of resisting the passage of smoke. 

3104.5.2.2 Glass. The wall shall be constructed of a 
tempered, wired or laminated glass wall and doors or 
glass separating the interior of the building from the 
pedestrian walkway. The glass shall be protected by an 
automatic sprinkler system in accordance with Section 
903.3.1.1 that, when actuated, shall completely wet the 
entire surface of interior sides of the wall or glass . 
Obstructions shall not be installed between the sprin
kler heads and the wall or glass. The glass shall be in a 
gasketed frame and installed in such a manner that the 
framing system will deflect without breaking (loading) 
the glass before the sprinkler operates. 

3104.5.3 Open sides on walkway. Where the distance 
between the connected buildings is more than 10 feet 
(3048 mm), the walls at the intersection of the pedestrian 
walkway and each building need not be fire-resistance 
rated provided both sidewalls of the pedestrian walkway 
are not less than 50 percent open with the open area uni
formly distributed to prevent the accumulation of smoke 

· and toxic gases. The roof of the walkway shall be located 
not more than 40 feet (12 160 mm) above grade plane, and 
the walkway shall only be permitted to connect to the third 
or lower story of each building. 

Exception: Where the pedestrian walkway is protected 
with a sprinkler system in accordance with Section 
903.3.1.1, the roof of the walkway shall be located not 
more than 55 feet (16 764 mm) above grade plane and 
the walkway shall only be permitted to connect to the 
fifth or lower story of each building. 

3104.5.4 Exterior walls greater than 2 hours. Where 
exterior walls of connected buildings are required by Sec
tion 705 to have a fire-resistance rating greater than 2 
hours, the walls at the intersection of the pedestrian walk
way and each building need not be fire-resistance rated 
provided: 

1. The pedestrian walkway is equipped throughout 
with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1. 

2. The roof of the walkway is not located more than 55 
feet (16 764 mm) above grade plane and the walk
way connects to the fifth, or lower, story above 
grade plane of each building . 

3104.6 Public way. Pedestrian walkways over a public way 
shall comply with Chapter 32. 

3104.7 Egress. Access shall be provided at all times to a 
pedestrian walkway that serves as a required exit. 
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3104.8 Width. The unobstructed width of pedestrian walk
ways shall be not less than 36 inches (914 mm). The total 
width shall be not greater than 30 feet (9144 mm). 

3104.9 Exit access travel. The length of exit access travel 
shall be 200 feet (60 960 mm) or less. 

Exceptions: 

1. Exit access travel distance on a pedestrian walkway 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 shall be 
250 feet (76 200 mm) or less. 

2. Exit access travel distance on a pedestrian walkway 
constructed with both sides not less than 50 percent 
open shall be 300 feet (91 440 mm) or less. 

3. Exit access travel distance on a pedestrian walkway 
constructed with both sides not less than 50 percent 
open, and equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1, shall be 400 feet (122 m) or less. 

3104.10 Tunneled walkway. Separation between the tun
neled walkway and the building to which it is connected shall 
be not less than 2-hour fire-resistant construction and open
ings therein shall be protected in accordance with Table 
716.5. 

SECTION 3105 
AWNINGS AND CANOPIES 

3105.1 General. Awnings and canopies shall comply with the 
requirements of Sections 3105.2 through 3105.4 and other 
applicable sections of this code. 

3105.2 Definition. The following term is defined in Chapter 2: 

RETRACTABLE A WNJNG. 

3105.3 Design and construction. Awnings and canopies 
shall be designed and constructed to withstand wind or other 
lateral loads and live loads as required by Chapter 16 with 
due allowance for shape, open construction and similar fea
tures that relieve the pressures or loads. Structural members 
shall be protected to prevent deterioration. Awnings shall 
have frames of noncombustible material, fire-retardant
treated wood, wood of Type IV size, or 1-hour construction 
with combustible or noncombustible covers and shall be 
either fixed, retractable, folding or collapsible. 

1
3105.4 Awnings and canopy materials. Awnings and cano
pies shall be provided with an approved covering that meets 
the fire propagation performance criteria of Test Method 1 or 
Test Method 2, as appropriate, of NFPA 701 or has aflame 
spread index not greater than 25 when tested in accordance 

I 
with ASTM E 84 or UL 723. 

Exception: The fire propagation performance and flame 
spread index requirements shall not apply to awnings 
installed on detached one- and two-family dwellings. 
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SECTION 3106 
MARQUEES 

3106.1 General. Marquees shall comply with Sections 
3106.2 through 3106.5 and other applicable sections of this 
code. 

3106.2 Thickness. The height or thickness of a marquee 
measured vertically from its lowest to its highest point shall 
be not greater than 3 feet (914 mm) where the marquee proj
ects more than two-thirds of the distance from the lot line to 
the curb line, and shall be not greater than 9 feet (2743 mm) 
where the marquee is less than two-thirds of the distance 
from the lot line to the curb line. 

3106.3 Roof construction. Where the roof or any part 
thereof is a skylight, the skylight shall comply with the 
requirements of Chapter 24. Every roof and skylight of a mar
quee shall be sloped to downspouts that shall conduct any 
drainage from the marquee in such a manner so as not to spill 
over the sidewalk. 

3106.4 Location prohibited. Every marquee shall be so 
located as not to interfere with the operation of any exterior 
standpipe, and such that the marquee does not obstruct the 
clear passage of stairways or exit discharge from the building 
or the installation or maintenance of street lighting. 

3106.5 Construction. A marquee shall be supported entirely 
from the building and constructed of noncombustible materi
als. Marquees shall be designed as required in Chapter 16. 
Structural members shall be protected to prevent deterioration. 

SECTION 3107 
SIGNS 

3107.1 General. Signs shall be designed, constructed and 
maintained in accordance with this code. 

SECTION 3108 
TELECOMMUNICATION AND 

BROADCAST TOWERS 

[BS] 3108.1 General. Towers shall be designed and con
structed in accordance with the provisions of TIA-222. Tow
ers shall be designed for seismic loads; exceptions related to 
seismic design listed in Section 2.7.3 of TIA-222 shall not 
apply. In Section 2.6.6.2 of TIA 222, the horizontal extent of 
Topographic Category 2, escarpments, shall be 16 times the 
height of the escarpment. 

Exception: Single free-standing poles used to support 
antennas not greater than 75 feet (22 860 mm), measured 
from the top of the pole to grade, shall not be required to 
be noncombustible. 

[BS] 3108.2 Location and access. Towers shall be located 
such that guy wires and other accessories shall not cross or 
encroach upon any street or other public space, or over 
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above-ground electric utility lines, or encroach upon any pri
vately owned property without the written consent of the 
owner of the encroached-upon property, space or above
ground electric utility lines. Towers shall be equipped with 
climbing and working facilities in compliance with TIA-222. 
Access to the tower sites shall be limited as required by appli
cable OSHA, FCC and EPA regulations. 

SECTION 3109 
SWIMMING POOL ENCLOSURES AND 

SAFETY DEVICES 

3109.1 General. Swimming pools shall comply with the 
requirements of Sections 3109 .2 through 3109 .5 and other 
applicable sections of this code. 

3109.2 Definition. The following term is defined in Chapter 2: 

SWIMMING POOLS. 

3109.3 Public swimming pools. Public swimming pools 
shall be completely enclosed by a fence not less than 4 feet 
(1290 mm) in height or a screen enclosure. Openings in the 
fence shall not permit the passage of a 4-inch-diameter (102 
mm) sphere. The fence or screen 

enclosure shall be equipped with self-closing and self-latch
ing gates. 

3109.4 Residential swimming pools. Residential swimming 
I pools shall be completely enclosed by a barrier complying 

with Sections 3109.4.1through3109.4.3. 

Exception: A swimming pool with a power safety cover 
or a spa with a safety cover complying with ASTM F 1346 
need not comply with this section. 

3109.4.1 Barrier height and clearances. The top of the 
barrier shall be not less than 48 inches (1219 mm) above 
grade measured on the side of the barrier that faces away 
from the swimming pool. The vertical clearance between 
grade and the bottom of the barrier shall be not greater 
than 2 inches (51 mm) measured on the side of the barrier 
that faces away from the swimming pool. Where the top of 
the pool structure is above grade, the barrier is authorized 
to be at ground level or mounted on top of the pool struc
ture, and the vertical clearance between the top of the pool 
structure and the bottom of the barrier shall be not greater 
than 4 inches (102 mm). 

3109.4.1.1 Openings. Openings in the barrier shall not 
allow passage of a 4-inch-diameter (102 mm) sphere. 

3109.4.1.2 Solid barrier surfaces. Solid barriers 
which do not have openings shall not contain indenta
tions or protrusions except for normal construction tol
erances and tooled masonry joints. 

3109.4.1.3 Closely spaced horizontal members. 
Where the barrier is composed of horizontal and verti
cal members and the distance between the tops of the 
horizontal members is less than 45 inches (1143 mm), 
the horizontal members shall be located on the swim
ming pool side of the fence. Spacing between vertical 
members shall be not greater than 13

/ 4 inches (44 mm) 
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in width. Where there are decorative cutouts within ver
tical members, spacing within the cutouts shall be not 
greater than 13

/ 4 inches (44 mm) in width. 

3109.4.1.4 Widely spaced horizontal members. 
Where the barrier is composed of horizontal and verti
cal members and the distance between the tops of the 
horizontal members is 45 inches (1143 mm) or more, 
spacing between vertical members shall be not greater 
than 4 inches (102 mm). Where there are decorative 
cutouts within vertical members, spacing within the 
cutouts shall be not greater than 13

/ 4 inches (44 mm) in 
width. 

3109.4.1.5 Chain link dimensions. Mesh size for 
chain link fences shall be not greater than a 21

/ 4-inch 
square (57 mm square) unless the fence is provided 
with slats fastened at the top or the bottom that reduce 
the openings to not more than 13

/ 4 inches (44 mm). 

3109.4.1.6 Diagonal members. Where the barrier is 
composed of diagonal members, the opening formed by 
the diagonal members shall be not greater than 13

/ 4 
inches (44 mm). 

3109.4.1.7 Gates. Access doors or gates shall comply 
with the requirements of Sections 3109.4.1.1 through 
3109.4.1.6 and shall be equipped to accommodate a 
locking device. Pedestrian access doors or gates shall 
open outward away from the pool and shall be self
closing and have a self-latching device. Doors or gates 
other than pedestrian access doors or gates shall have a 
self-latching device. Release mechanisms shall be in 
accordance with Sections 1010.1.9 and 1109.13. Where 
the release mechanism of the self-latching device is 
located less than 54 inches (1372 mm) from the bottom 
of the door or gate, the release mechanism shall be 
located on the pool side of the door or gate 3 inches (76 
mm) or more, below the top of the door or gate, and the 
door or gate and barrier shall be without openings 
greater than 1

/ 2 inch (12.7 mm) within 18 inches (457 
mm) of the release mechanism. 

3109.4.1.8 Dwelling wall as a barrier. Where a wall 
of a dwelling serves as part of the barrier, one of the 
following shall apply: 

1. Doors with direct access to the pool through that 
wall shall be equipped with an alarm that pro
duces an audible warning when the door or its 
screen, if present, are opened. The alarm shall be 
listed and labeled in accordance with UL 2017. In 
dwellings not required to be Accessible units, 
Type A units or Type B units, the deactivation 
switch shall be located 54 inches (1372 mm) or 
more above the threshold of the door. In dwell
ings required to be Accessible units, Type A units 
or Type B units, the deactivation switch shall be 
located not higher than 54 inches (1372 mm) and 
not less than 48 inches (1219 mm) above the 
threshold of the door. · 

2. The pool shall be equipped with a power safety 
cover that complies with ASTM F 1346. 
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3. Other means of protection, such as self-closing 
doors with self-latching devices, which are 
approved, shall be accepted so long as the degree 
of protection afforded is not less than the protec
tion afforded by Item 1 or 2 above. 

3109.4.1.9 Pool structure as barrier. Where an 
above-ground pool structure is used as a barrier or 
where the barrier is mounted on top of the pool struc
ture, and the means of access is a ladder or steps, then 
the ladder or steps either shall be capable of being 
secured, locked or removed to prevent access, or the 
ladder or steps shall be surrounded by a barrier that 
meets the requirements of Sections 3109.4.1.1 through 
3109.4.1.8. Where the ladder or steps are secured, 
locked or removed, any opening created shall not allow 
the passage of a 4-inch-diameter (102 mm) sphere. 

3109.4.2 Indoor swimming pools. Walls surrounding 
indoor swimming pools shall not be required to comply 
with Section 3109.4.1.8. 

3109.4.3 Prohibited locations. Barriers shall be located 
so as to prohibit permanent structures, equipment or simi
lar objects from being used to climb the barriers. 

3109.5 Entrapment avoidance. Suction outlets shall be 
designed and installed in accordance with ANSI/ APSP-7. 

SECTION 3110 
AUTOMATIC VEHICULAR GATES 

3110.1 General. Automatic vehicular gates shall comply 
with the requirements of Sections 3110.2 through 3110.4 and 
other applicable sections of this code. 

3110.2 Definition. The following term is defined in Chapter 2: 

VEIDCULAR GATE. 

3110.3 Vehicular gates intended for automation. Vehicular 
gates intended for automation shall be designed, constructed 
and installed to comply with the requirements of ASTM F 
2200. 

3110.4 Vehicular gate openers. Vehicular gate openers, 
where provided, shall be listed in accordance with UL 325. 

SECTION 3111 
PHOTOVOLTAIC PANELS AND MODULES 

I 3111.1 General. Photovoltaic panels and modules shall com
ply with the requirements of this code and the International 
Fire Code. 

I 
3111.1.1 Rooftop-mounted photovoltaic panels and 
modules. Photovoltaic panels and modules installed on a 
roof or as an integral part of a roof assembly shall comply 
with the requirements of Chapter 15 and the International 
Fire Code. 
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CHAPTER32 

ENCROACHMENTS INTO THE PUBLIC RIGHT-OF-WAY 

SECTION 3201 
GENERAL 

3201.1 Scope. The provisions of this chapter shall govern the 
encroachment of structures into the public right-of-way. 

3201.2 Measurement. The projection of any structure or por
tion thereof shall be the distance measured horizontally from 
the lot line to the outermost point of the projection. 

3201.3 Other laws. The provisions of this chapter shall not 
be construed to permit the violatiol). of other laws or ordi
nances regulating the use and occupancy of public property. 

3201.4 Drainage. Drainage water collected from a roof, 
awning, canopy or marquee, and condensate from mechanical 
equipment shall not flow over a public walking surface. 

SECTION 3202 
ENCROACHMENTS 

3202.1 Encroachments below grade. Encroachments below 
grade shall comply with Sections 3202.1.1 through 3202.1.3. 

3202.1.1 Structural support. A part of a building erected 
below grade that is necessary for structural support of the 
building or structure shall not project beyond the lot lines, 
except that the footings of street walls or their supports 
that are located not less than 8 feet (2438 mm) below 
grade shall not project more than 12 inches (305 mm) 
beyond the street lot line. 

3202.1.2 Vaults and other enclosed spaces. The con
struction and utilization of vaults and other enclosed 
spaces below grade shall be subject to the terms and con
ditions of the applicable governing authority. 

3202.1.3 Areaways. Areaways shall be protected by 
grates, guards or other approved means. 

3202.2 Encroachments above grade and below 8 feet in 
height. Encroachments into the public right-of-way above 
grade and below 8 feet (2438 mm) in height shall be prohib
ited except as provided for in Sections 3202.2.1 through 
3202.2.3. Doors and windows shall not open or project into 
the public right-of-way. 

3202.2.1 Steps. Steps shall not project more than 12 
inches (305 mm) and shall be guarded by approved 
devices not less than 3 feet (914 mm) in height, or shall be 
located between columns or pilasters. 

3202.2.2 Architectural features. Columns or pilasters, 
including bases and moldings, shall not project more than 
12 inches (305 mm). Belt courses, lintels, sills, archi
traves, pediments and similar architectural features shall 
not project more than 4 inches (102 mm). 

3202.2.3 Awnings. The vertical clearance from the public 
right-of-way to the lowest part of any awning, including 
valances, shall be not less than 7 feet (2134 mm). 
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3202.3 Encroachments 8 feet or more above grade. 
Encroachments 8 feet (2438 mm) or more above grade shall 
comply with Sections 3202.3.1through3202.3.4. 

3202.3.1 Awnings, canopies, marquees and signs. 
Awnings, canopies, marquees and signs shall be con
structed so as to support applicable loads as specified in 
Chapter 16. Awnings, canopies, marquees and signs with 
less than 15 feet (4572 mm) clearance above the sidewalk 
shall not extend into or occupy more than two-thirds the 
width of the sidewalk measured from the building. Stan
chions or columns that support awnings, canopies, mar
quees and signs shall be located not less than 2 feet (610 
mm) in from the curb line. 

3202.3.2 Windows, balconies, architectural features 
and mechanical equipment. Where the vertical clearance 
above grade to projecting windows, balconies, architec
tural features or mechanical equipment is more than 8 feet 
(2438 mm), 1 inch (25 mm) of encroachment is permitted 
for each additional 1 inch (25 mm) of clearance above 8 
feet (2438 mm), but the maximum encroachment shall be 
4 feet (1219 mm). 

3202.3.3 Encroachments 15 feet or more above grade. 
Encroachments 15 feet (4572 mm) or more above grade 
shall not be limited. 

3202.3.4 Pedestrian walkways. The installation of a 
pedestrian walkway over a public right-of-way shall be 
subject to the approval of the applicable governing author
ity. The vertical clearance from the public right-of-way to 
the lowest part of a pedestrian walkway shall be not less 
than 15 feet (4572 mm). 

3202.4 Temporary encroachments. Where allowed by the 
applicable governing authority, vestibules and storm enclo
sures shall not be erected for a period of time exceeding 
seven months in any one year and shall not encroach more 
than 3 feet (914 mm) nor more than one-fourth of the width 
of the sidewalk beyond the street lot line. Temporary entrance 
awnings shall be erected with a clearance of not less than 7 
feet (2134 mm) to the lowest portion of the hood or awning 
where supported on removable steel or other approved non
combustible support. 
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CHAPTER 33 

SAFEGUARDS DURING CONSTRUCTION 

User note: Code change proposals to sections preceded by the designation [F] will be considered by the International 
Fire Code Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION 3301 
GENERAL 

3301.1 Scope. The provisions of this chapter shall govern 
safety during construction and the protection of adjacent pub
lic and private properties. 

3301.2 Storage and placement. Construction equipment and 
materials shall be stored and placed so as not to endanger the 
public, the workers or adjoining property for the duration of 
the construction project. 

SECTION 3302 
CONSTRUCTION SAFEGUARDS 

3302.1 Alterations, repairs and additions. Required exits, 
existing structural elements, fire protection devices and sani
tary safeguards shall be maintained at all times during altera
tions, repairs or additions to any building or structure. 

Exceptions: 

1. Where such required elements or devices are being 
altered or repaired, adequate substitute provisions 
shall be made. 

2. Maintenance of such elements and devices is not 
required when the existing building is not occupied. 

3302.2 Manner of removal. Waste materials shall be 
removed in a manner that prevents injury or damage to per
sons, adjoining properties and public rights-of-way. 

3302.3 Fire safety during construction. Fire safety during 
construction shall comply with the applicable requirements of 
this code and the applicable provisions of Chapter 33 of the 
International Fire Code. 

SECTION 3303 
DEMOLITION 

3303.1 Construction documents. Construction documents 
and a schedule for demolition shall be submitted where 
required by the building official. Where such information is 
required, no work shall be done until such construction docu
ments or schedule, or both, are approved. 

3303.2 Pedestrian protection. The work of demolishing any 
building shall not be commenced until pedestrian protection 
is in place as required by this chapter. 

3303.3 Means of egress. A horizontal exit shall not be 
destroyed unless and until a substitute means of egress has 
been provided and approved. 

3303.4 Vacant lot. Where a structure has been demolished or 
removed, the vacant lot shall be filled and maintained to the 
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existing grade or in accordance with the ordinances of the 
jurisdiction having authority. 

3303.5 Water accumulation. Provision shall be made to pre
vent the accumulation of water or damage to any foundations 
on the premises or the adjoining property. 

3303.6 Utility connections. Service utility connections shall 
be discontinued and capped in accordance with the approved 
rules and the requirements of the applicable governing 
authority. 

3303. 7 Fire safety during demolition. Fire safety during 
demolition shall comply with the applicable requirements of 
this code and the applicable provisions of Chapter S6 of the 
International Fire Code. 

SECTION 3304 
SITE WORK 

3304.1 Excavation and fill. Excavation and fill for buildings 
and structures shall be constructed or protected so as not to 
endanger life or property. Stumps and roots shall be removed 
from the soil to a depth of not less than 12 inches (30S mm) 
below the surface of the ground in the area to be occupied by 
the building. Wood forms that have been used in placing con
crete, if within the ground or between foundation sills and the 
ground, shall be removed before a building is occupied or 
used for any purpose. Before completion, loose or casual 
wood shall be removed from direct contact with the ground 
under the building. 

3304.1.1 Slope limits. Slopes for permanent fill shall be 
not steeper than one unit vertical in two units horizontal 
(SO-percent slope). Cut slopes for permanent excavations 
shall be not steeper than one unit vertical in two units hor
izontal (SO-percent slope). Deviation from the foregoing 
limitations for cut slopes shall be permitted only upon the 
presentation of a soil investigation report acceptable to the 
building official. 

3304.1.2 Surcharge. No fill or other surcharge loads shall 
be placed adjacent to any building or structure unless such 
building or structure is capable of withstanding the addi
tional loads caused by the fill or surcharge. Existing foot
ings or foundations that can be affected by any excavation 
shall be underpinned adequately or otherwise protected 
against settlement and shall be protected against lateral 
movement. 

3304.1.3 Footings on adjacent slopes. For footings on 
adjacent slopes, see Chapter 18. 

3304.1.4 Fill supporting foundations. Fill to be used to 
support the foundations of any building or structure shall 
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comply with Section 1804.6. Special inspections of com
pacted fill shall be in accordance with Section 1705 .6. 

SECTION 3305 
SANITARY 

3305.1 Facilities required. Sanitary facilities shall be pro
vided during construction, remodeling or demolition activi
ties in accordance with the International Plumbing Code. 

SECTION 3306 
PROTECTION OF PEDESTRIANS 

3306.1 Protection required. Pedestrians shall be protected 
during construction, remodeling and demolition activities as 
required by this chapter and Table 3306.1. Signs shall be pro
vided to direct pedestrian traffic. 

3306.2 Walkways. A walkway shall be provided for pedes
trian travel in front of every construction and demolition site 
unless the applicable governing authority authorizes the side
walk to be fenced or closed. Walkways shall be of sufficient 
width to accommodate the pedestrian traffic, but in no case 
shall they be less than 4 feet (1219 mm) in width. Walkways 
shall be provided with a durable walking surface. Walkways 
shall be accessible in accordance with Chapter 11 and shall 
be designed to support all imposed loads and in no case shall 
the design live load be less than 150 pounds per square foot 
(psf) (7.2 k:N/m2

). 

3306.3 Directional barricades. Pedestrian traffic shall be 
protected by a directional barricade where the walkway 
extends into the street. The directional barricade shall be of 
sufficient size and construction to direct vehicular traffic 
away from the pedestrian path. 

3306.4 Construction railings. Construction railings shall be 
not less than 42 inches (1067 mm) in height and shall be suf
ficient to direct pedestrians around construction areas. 

3306.5 Barriers. Barriers shall be not less than 8 feet (2438 
mm) in height and shall be placed on the side of the walkway 
nearest the construction. Barriers shall extend the entire 
length of the construction site. Openings in such barriers shall 
be protected by doors that are normally kept closed. 

3306.6 Barrier design. Barriers shall be designed to resist 
loads required in Chapter 16 unless constructed as follows: 

1. Barriers shall be provided with 2-inch by 4-inch (51 
mm by 102 mm) top and bottom plates. 

2. The barrier material shall be boards not less than 3
/ 4-

inch (19.l mm) thick or wood structural panels not less 
than 1/4-inch (6.4 mm) thick. 

3. Wood structural use panels shall be bonded with an 
adhesive identical to that for exterior wood structural 
use panels. 

4. Wood structural use panels 1
/ 4 inch (6.4 mm) or 5/ 16 inch 

(23.8 mm) in thickness shall have studs spaced not 
more than 2 feet (610 mm) on center. 

5. Wood structural use panels 3
/ 8 inch (9.5 mm) or 1

/ 2 inch 
(12.7 mm) in thickness shall have studs spaced not 
more than 4 feet (1219 mm) ·on center provided a 2-
inch by 4-inch (51 mm by 102 mm) stiffener is placed 
horizontally at mid-height where the stud spacing is 
greater than 2 feet (610 mm) on center. 

6. Wood structural use panels 5/g inch (15.9 mm) or 
thicker shall not span over 8 feet (2438 mm). 

3306.7 Covered walkways. Covered walkways shall have a 
clear height of not less than 8 feet (2438 mm) as measured 
from the floor surface to the canopy overhead. Adequate 
lighting shall be provided at all times. Covered walkways 
shall be designed to support all imposed loads. In no case 
shall the design live load be less than 150 psf (7.2 k:N/m2

) for 
the entire structure. 

Exception: Roofs and supporting structures of covered 
walkways for new, light-frame construction not exceeding 
two stories above grade plane are permitted to be 
designed for a live load of 75 psf (3.6k:N/m2

) or the loads 
imposed on them, whichever is greater. In lieu of such 
designs, the roof and supporting structure of a covered 
walkway are permitted to be constructed as follows: 

1. Footings shall be continuous 2-inch by 6-inch (51 
mm by 152 mm) members. 

2. Posts not less than 4 inches by 6 inches (102 mm by 
152 mm) shall be provided on both sides of the roof 
and spaced not more than 12 feet (3658 mm) on cen
ter. 

3. Stringers not less than 4 inches by 12 inches (102 
mm by 305 mm) shall be placed on edge upon the 
posts. 

4. Joists resting on the stringers shall be not less than 2 
inches by 8 inches (51mmby203 mm) and shall be 
spaced not more than 2 feet (610 mm) on center. 

TABLE 3306.1 
PROTECTION OF PEDESTRIANS 

HEIGHT OF DISTANCE FROM CONSTRUCTION TO LOT LINE TYPE OF PROTECTION REQUIRED 
CONSTRUCTION 

Less than 5 feet Construction railings 
8 feet or less 

5 feet or more None 

Less than 5 feet Barrier and covered walkway 

More than 8 feet 
5 feet or more, but not more than one-fourth the height of construction Barrier and covered walkway 

5 feet or more, but between one-fourth and one-half the height of construction Barrier 

5 feet or more, but exceeding one-half the height of construction None 
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5. The deck shall be planks not less than 2 inches (51 
mm) thick or wood structural panels with an exterior 
exposure durability classification not less than 23

/ 32 

inch (18.3 mm) thick nailed to the joists. 

6. Each post shall be knee braced to joists and stringers 
by members not less than 2 inches by 4 inches (51 
mm by 102 mm); 4 feet (1219 mm) in length. 

7. A curb that is not less than 2 inches by 4 inches (51 
mm by 102 mm) shall be set on edge along the out
side edge of the deck. 

3306.8 Repair, maintenance and removal. Pedestrian pro
tection required by this chapter shall be maintained in place 
and kept in good order for the entire length of time pedestri
ans are subject to being endangered. The owner or the 

I owner's authorized agent, upon the completion of the con
struction activity, shall immediately remove walkways, 
debris and other obstructions and leave such public property 
in as good a condition as it was before such work was com
menced. 

3306.9 Adjacent to excavations. Every excavation on a site 
located 5 feet (1524 mm) or less from the street lot line shall 
be enclosed with a barrier not less than 6 feet (1829 mm) in 
height. Where located more than 5 feet (1524 mm) from the 
street lot line, a barrier shall be erected where required by the 
building official. Barriers shall be of adequate strength to 
resist wind pressure as specified in Chapter 16. 

SECTION 3307 
PROTECTION OF ADJOINING PROPERTY 

3307.1 Protection required. Adjoining public and private 
property shall be protected from damage during construction, 
remodeling and demolition work. Protection shall be pro
vided for footings, foundations, party walls, chimneys, sky
lights and roofs. Provisions shall be made to control water 
runoff and erosion during construction or demolition activi
ties. The person making or causing an excavation to be made 
shall provide written notice to the owners of adjoining build
ings advising them that the excavation is to be made and that 
the adjoining buildings should be protected. Said notification 
shall be delivered not less than 10 days prior to the scheduled 
starting date of the excavation. 

SECTION 3308 
TEMPORARY USE OF STREETS, 

ALLEYS AND PUBLIC PROPERTY 

3308.1 Storage and handling of materials. The temporary 
use of streets or public property for the storage or handling of 
materials or of equipment required for construction or demo
lition, and the protection provided to the public shall comply 
with the provisions of the applicable governing authority and 
this chapter. 

3308.1.1 Obstructions. Construction materials and equip
ment shall not be placed or stored so as to obstruct access 
to fire hydrants, standpipes, fire or police alarm boxes, 
catch basins or manholes, nor shall such material or equip
ment be located within 20 feet (6096 mm) of a street inter-
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section, or placed so as to obstruct normal observations of 
traffic signals or to hinder the use of public transit loading 
platforms. 

3308.2 Utility fixtures. Building materials, fences, sheds or 
any obstruction of any kind shall not be placed so as to 
obstruct free approach to any fire hydrant, fire department 
connection, utility pole, manhole, fire alarm box or catch 
basin, or so as to interfere with the passage of water in the 
gutter. Protection against damage shall be provided to such 
utility fixtures during the progress of the work, but sight of 
them shall not be obstructed. 

SECTION 3309 
FIRE EXTINGUISHERS 

[F] 3309.1 Where required. Structures under construction, 
alteration or demolition shall be provided with no fewer than 
one approved portable fire extinguisher in accordance with 
Section 906 and sized for not less than ordinary hazard as fol
lows: 

1. At each stairway on all floor levels where combustible 
materials have accumulated. 

2. In every storage and construction shed. 

3. Additional portable fire extinguishers shall be provided 
where special hazards exist, such as the storage and use 
of flammable and combustible liquids. 

[F] 3309.2 Fire hazards. The provisions of this code and the 
International Fire Code shall be strictly observed to safe
guard against all fire hazards attendant upon construction 
operations. 

SECTION 3310 
MEANS OF EGRESS 

3310.1 Stairways required. Where a building has been con
structed to a building height of 50 feet (15 240 mm) or four 
stories, or where an existing building exceeding 50 feet (15 
240 mm) in building height is altered, no fewer than one tem
porary lighted stairway shall be provided unless one or more 
of the permanent stairways are erected as the construction 
progresses. 

3310.2 Maintenance of means of egress. Required means of 
egress shall be maintained at all times during construction, 
demolition, remodeling or alterations and additions to any 
building. 

Exception: Existing means of egress need not be main
tained where approved temporary means of egress systems 
and facilities are provided. 

SECTION 3311 
STANDPIPES 

[F] 3311.1 Where required. In buildings required to have 
standpipes by Section 905.3.1, no fewer than one standpipe 
shall be provided for use during construction. Such stand
pipes shall be installed prior to construction exceeding 40 feet I 
(12 192 mm) in height above the lowest level of fire depart-
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ment vehicle access. Such standpipes shall be provided with 

I fire department hose connections at accessible locations adja
cent to usable stairways. Such standpipes shall be extended as 
construction progresses to within one floor of the highest 
point of construction having secured decking or flooring. 

[F] 3311.2 Buildings being demolished. Where a building is 
being demolished and a standpipe exists within such a build
ing, such standpipe shall be maintained in an operable condi
tion so as to be available for use by the fire department. Such 
standpipe shall be demolished with the building but shall not 
be demolished more than one floor below the floor being 
demolished. 

[F] 3311.3 Detailed requirements. Standpipes shall be 
installed in accordance With the provisions of Chapter 9. 

Exception: Standpipes shall be either temporary or per
manent in nature, and with or without a water supply, pro
vided that such standpipes conform to the requirements of 
Section 905 as to capacity, outlets and materials. 

SECTION 3312 
AUTOMATIC SPRINKLER SYSTEM 

[F] 3312.1 Completion before occupancy. In buildings 
where an automatic sprinkler system is required by this code, 
it shall be unlawful to occupy any portion of a building or 
structure until the automatic sprinkler system installation has 
been tested and approved, except as provided in Section 
111.3. 

[F] 3312.2 Operation of valves. Operation of sprinkler con
trol valves shall be permitted only by properly authorized 
personnel and shall be accompanied by notification of duly 
designated parties. When the sprinkler protection is being 
regularly turned off and on to facilitate connection of newly 
completed segments, the sprinkler control valves shall be 
checked at the end of each work period to ascertain that pro
tection is in service. 

SECTION 3313 
WATER SUPPLY FOR FIRE PROTECTION 

[F] 3313.1 Where required. An approved water supply for 
fire protection, either temporary or permanent, shall be made 
available as soon as combustible material arrives on the site. 
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CHAPTER34 

RESERVED 

Action taken during the 2012 Code Development Process removed Chapter 34, Existing Structures, from the !BC. 
The provisions of this chapter are contained in the International Existing Building Code. See Section 101.4.7. 
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CHAPTER 35 

REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the 
promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this 
document that reference the standard. The application of the referenced standards shall be as specified in Section 102.4. 

AA 
Standard 
reference 
number 

ADMl-2015 
ASM35-00 

AAMA 
Standard 
reference 
number 

1402-09 
AAMA/WDMA/CSA 
101/I.S.2/A440--11 

ACI 
Standard 
reference 
number 

216.1-14 

318-14 

530-13 

530.1-13 

Aluminum Association 
1525 Wilson Boulevard, Suite 600 
Arlington, VA 22209 

Title 

Referenced 
in code 

section number 

Aluminum Design Manual: Part 1-A Specification for Aluminum Structures .............. 1604.3.5, 2002.1 
Aluminum Sheet Metal Work in Building Construction (Fourth Edition) ........... : .............. 2002.1 

American Architectural Manufacturers Association 
1827 Waldon Office Square, Suite 550 
Schaumburg, IL 60173 

Title 

Referenced 
in code 

section number 

Standard Specifications for Aluminum Siding, Soffit and Fascia ............................. " . 1404.5.l 

North American Fenestration Standard/Specifications for 
Windows, Doors and Skylights ................................................. 1709 .5 .1, 2405 .5 

American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, MI 48331 

Title 

Referenced 
in code 

section number 

Code Requirements for Determining Fire Resistance of Concrete 
and Masonry Construction Assemblies ....................................... Table 721.1(2), 722.l 

Building Code Requirements for Structural Concrete ........................ 1604.3.2, 1615.3.1, 1615.4.1, 
1704.5, Table 1705.3, 1705.3.2, 

1705.12.1, 1808.8.2, Table 1808.8.2, 1808.8.5, 1808.8.6, 
1810.1.3, 1810.2.4.1, 1810.3.2.1.1, 1810.3.2.1.2, 1810.3.8.3.1, 1810.3.8.3.3, 

1810.3.9.4.2.1, 1810.3.9.4.2.2, 1810.3.10.1, 1810.3.11.1, 1901.2, 1901.3, 
1902.1, 1903.1, 1904.1, 1904.2, 1905.1, 1905.1.1, 1905.1.2, 

1905.1.3, 1905.1.4, 1905.1.5, 1905.1.6, 1905.1.7, 1905.1.8 
1906.1, 2108.3, 2206.1 

Building Code Requirements for Masonry Structures ......... 1405.6, 1405.6.1, 1405.6.2, 1405.10, 1604.3.4, 
1705.4, 1705.4.1, 1807.1.6.3, 1807.1.6.3.2, 1808.9 

2101.2, 2106.1, 2107.1, 2107.2, 2107.3, 2107.4, 
2108.1, 2108.2, 2108.3, 2109.1, 2109.1.1, 

2109.2, 2109.2.1, 2109.3, 2110.1 
Specifications for Masonry Structures .................... 1405.6.1, 1705.4, 1807 .1.6.3, 2103.1, 2103. 2.1, 

2103.3, 2103.4, 2105.1 
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REFERENCED STANDARDS 

AISC 
Standard 
reference 
number 

341-10 

360-10 

AISI 
Standard 
reference 
number 

AISI Sl00-12 

AISI S110-07/ 
Sl-09 (2012) 

AISI S200-12 

AISI S210-07(2012) 

AISI S211-07/ 
Sl-12(2012) 

AISI S212-07(2012) 
AISI S213-07/ 
Sl-09 (2012) 

S214-12 
AISI S220-11 

AISI S230-07 / 
S3-12(2012) 

ALI 
Standard 
reference 
number 

ALI ALCTV-2011 

598 

American Institute of Steel 
Construction One East Wacker Drive, Suite 700 
Chicago, IL 60601-18021 

Title 

Referenced 
in code 

section number 

Seismic Provisions for Structural SteelBuildings ..................... 1613.4.1, 1705.12.1.1, 1705.12.1.2, 
1705.13.1.1, 1705.13.1.2, 2205.2.1.1, 

2205.2.1.2, 2205.2.2, 2206.2.1 
Specification for Structural SteelBuildings ............................. 722.5.2.2.1, 1604.3.3, 1705.2.1, 

American Iron and Steel Institute 
25 Massachusetts Avenue, NW Suite 800 
Washington, DC 20001 

Title 

North American Specification for the Design of Cold-formed Steel 

2203.1, 2203.2, 2205.1, 2205.2.1.1, 2206.1 

Referenced 
in code 

section number 

Structural Members, 2012 ..................................... 1604.3.3, 1905.1.8, 2203.1, 2203.2, 
2210.1, 2210.2, 2211.2, 2211.4, 2211.6 

Standard for Seismic Design of Cold-Formed Steel Structural . 
Systems-Special Moment Frames, 2007 with Supplement 1, dated 2009 (Reaffirmed 2012) ....... 2210.2 

North American Standard for Cold-Formed Steel Framing-General Provisions .............. 2203.1, 2203.2, 
2211.1, Table2603.12.1, 

Table 2603.12.2 
North American Standard for Cold-Formed Steel Framing-Floor and Roof System 

Design (Reaffirmed 2012) ............................................................ 2211.5 

North American Standard for Cold-Formed Steel Framing-Wall Stud Design, 2007 including 
Supplement 1, dated 2012 (Reaffirmed 2012) ............................................. 2211.4 

North American Standard for Cold-Formed Steel Framing-Header Design, 2007, (Reaffirmed 2012) ... 2211.2 

North American Standard for Cold-Formed Steel Framing-Lateral 
Design, with Supplement 1, dated 2009, (Reaffirmed 2012) .................................. 2211.6 

North American Standard for Cold-formed Steel Framing-Truss Design, 2012 ..... 2211.3, 2211.3.1, 2211.3.2 
North American Standard for Cold-formed Steel Framing-Nonstructural Members ........... 2203.1, 2203.2, 

2211.1, Table2506.2, Table2507.2 

Standard for Cold-formed Steel Framing-Prescriptive Method for 
One- and Two-family Dwellings, 2007, with Supplement 3, dated 2012 (Reaffirmed 2012) ....... 1609.1.1, 

1609.1.1.1, 2211.7 

Automotive Lift Institute 
P.O. Box85 
Courtland, NY 13045 

Title 

Standard for Automotive Lifts-Safety Requirements for 

Referenced 
in code 

section number 

Construction, Testing and Validation (ANSI) ............................................. 3001.2 
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AMCA 
Standard 
reference 
number 

540-08 

ANSI 
Standard 
reference 
number 

Al3.l-2007 
A108.1A-99 
A108.1B-99 

A108.4--99 

A108.5-99 

A108.6---99 

A108.8-99 
A108.9-99 
A108.10-99 
A118.1-99 
Al18.3-99 

A118.4--99 
A118.5-99 

Al 18.6---99 
A118.8-99 
A136.1-99 

Al37.1-12 
ANSI/A 190.1-12 
Z97.1-14 

APA 
Standard 
reference 
number 

ANSI/A 190.1-12 
ANSI/APAPRP 210-08 
ANSI/APA PRR 410---11 
APAPDS-12 
APAPDS 
Supplement 1-12 
APAPDS 
Supplement 2-12 
APAPDS 
Supplement 3-12 

Air Movement and Control Association International 
30 West University Drive 
Arlington Heights, IL 60004 

Title 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Test Method for Louvers Impacted by Wind Borne Debris .................................. 1609.1.2.1 

American National Standards Institute 
25 West 43rd Street, Fourth Floor 
New York, NY 10036 

Title 

Referenced 
in code 

section number 

Scheme for the Identification of Piping Systems .......................................... 415.11.6.5 
Installation of Ceramic Tile in the Wet-set Method, with Portland Cement Mortar ................ 2103.2.3 
Installation of Ceramic Tile, quarry Tile on a Cured Portland 

Cement Mortar Setting Bed with Dry-set or Latex-Portland Mortar .......................... 2103.2.3 
Installation of Ceramic Tile with Organic Adhesives or 

Water-cleanable Tile-setting Epoxy Adhesive .......................................... 2103.2.3.6 
Installation of Ceramic Tile with Dry-set Portland Cement Mortar 

or Latex-Portland Cement Mortar .......................................... 2103.2.3.1, 2103.2.3.2 
Installation of Ceramic Tile with Chemical-resistant, Water 

Cleanable Tile-setting and-grouting Epoxy ............................................ 2103.2.3.3 
Installation of Ceramic Tile with Chemical-resistant Furan Resin Mortar and Grout .............. 2103.2.3.4 
Installation of Ceramic Tile with Modified Epoxy Emulsion Mortar/Grout ..................... 2103.2.3.5 
Installation of Grout in Tilework ...................................................... 2103.2.3.7 
American National Standard Specifications for Dry-set Portland Cement Mortar ................. 2103.2.3.1 
American National Standard Specifications for 

Chemical-resistant, Water-cleanable Tile-setting and-grouting Epoxy and 
Water Cleanable Tile-setting Epoxy Adhesive .......................................... 2103.2.3.3 

American National Standard Specifications for Latex-Portland Cement Mortar ........ 2103.2.3.2, 2103.3.2.4 
American National Standard Specifications for 

Chemical Resistant Furan Mortar and Grouts for Tile Installation ............................ 2103.2.3.4 
American National Standard Specifications for Cement Grouts for Tile Installation .............. 2103.2.3.7 
American National Standard Specifications for Modified Epoxy Emulsion Mortar/Grout .......... 2103.2.3.5 
American National Standard Specifications for 

Organic Adhesives forlnstallation of Ceramic Tile ...................................... 2103.2.3.6 
American National Standard Specifications for Ceramic Tile ..................................... 202 
Structural Glued Laminated Timber ............................................... 2303.1.3, 2306.1 
Safety Glazing Materials Used in Buildings-Safety Performance 

Specifications and Methods of Test ............................................ 2406.1.2, 2406.2, 

AP A - Engineered Wood Association 
7011 South 19!1> 
Tacoma, WA 98466 

Title 

Table 2406.2(2), 2406.3.1, 2407.1, 2407.1.4.1, 
2408.2.1, 2408.3, 2409.2, 2409.3, 2409.4.1 

Referenced 
in code 

section number 

Structural Glued Laminated Timber ............................................... 2303.1.3, 2306.1 
Standard for Performance-Rated Engineered Wood Siding ........ 2303.1.5, 2304.7, 2306.3, Table 2306.3(1) 
Standard for Performance-Rated Engineered Wood Rim Boards .............................. 2303 .1.13 
Panel Design Specification .............................................................. 2306.1 

Design and Fabrication of Plywood Curved Panels (revised 2013) ............................... 2306.1 

Design and Fabrication of Plywood-lumber Beams (revised 2013) ............................... 2306.1 

Design and Fabrication of Plywood Stressed-skin Panels (revised 2013) ........................... 2306.1 
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APAPDS 
Supplement 4-12 
APAPDS 
Supplement 5-12 
APAPRG320-11 
EWSR540-12 
EWS S475-07 
EWS S560-10 
EWST300-07 
EWSX440-08 
EWSX450-01 

APSP 
Standard 
reference 
number 

ANSI/APSP 7-2013 

A SABE 
Standard 
reference 
number 

EP 484.2 June 
1998 (R2008) 
EP 486.2 OCT 2012 
EP 559.1 W/Corr.1 
AUG2010 

APA-continued 

Design and Fabrication of Plywood Sandwich Panels (revised 2013) ............................. 2306.1 

Design and Fabrication of All-plywood Beams (revised 2013) .................................. 2306.l 
Standard for Performance-Rated Cross-Laminated Timber .................................... 2303.1.4 
Builders Tips: Proper Storage and Handling of Glulam Beams .................................. 2306.1 
Glued Laminated Beam Design Tables .................................................... 2306.l 
Field Notching and Drilling of Glued Laminated Timber Beams ................................ 2306.1 
Glulam Connection Details .............................................................. 2306.1 
Product Guide-Glulam ................................................................. 2306.1 
Glulam in Residential Construction-Western Edition ......................................... 2306.1 

The Association of Pool & Spa Professionals 
2111 Eisenhower Avenue 
Alexandria, VA 22314 

Title 

Standard for Suction Entrapment Avoidance in Swimming Pools, 

Referenced 
in code 

section number 

Wading Pools, Spas, Hot Tubs and Catch Basins ........................................... 3109.5 

American Society of Agricultural and Biological Engineers 
2950 Niles Road 
St. Joseph, MI 49085 

Title 

Referenced 
in code 

section number 

Diaphragm Design of Metal-clad, Wood-frame Rectangular Buildings ........................... 2306.1 
Shallow-post and Pier Foundation Design .................................................. 2306.1 

Design Requirements and Bending Properties for Mechanically 
Laminated Wood Assemblies ......................................................... 2306.1 

AS CE/s EI American Soc~ety o.f Civil ~ngineers 
Structural Engmeenng Institute 
1801 Alexander Bell Drive 

Standard 
reference 
number 

5-13 

6-13 

600 

Reston, VA 20191-4400 

Title 

Referenced 
in code 

section number 

Building Code Requirements for Masonry Structures ......... 1405.6, 1405.6.1, 1405.6.2, 1405.10, 1604.3.4, 
1705.4, 1705.4.1, 1807.1.6.3, 1807.1.6.3.2, 1808.9, 

2101.2, 2106.1, 2107.1, 2107.2, 2107.3, 2107.4, 
2108.1, 2108.2, 2108.3, 2109.1, 2109.1.1, 2109.2, 

2109.2.1, 2109.3, 2110.1 
Specification for Masonry Structures ...................... 1405.6.1, 1705.4, 1807.1.6.3, 2103.1, 2103.2.1, 

2103.3, 2103.4, 2104.1, 2105.1 
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7-10 

8-14 

19-09 
24-13 

29-14 
32-01 
49-07 
55-10 

ASME 
Standard 
reference 
number 

ASME/A17.1-l3 
. CSAB44-2013 

Al7.7-2007/ 
CSAB44-07 
A18.l-2008 
A90.l-09 
B16.18-2012 
B16.22-2001(R2010) 
B20.1-2009 
B31.3-2012 

ASSE 
Standard 
reference 
number 

ANSI/ASSE Z359.1-2007 

ASTM 
Standard 
reference 
number 

A6/A6M-ll 

A 36/A 36M-08 

REFERENCED STANDARDS 

ASCE/SEl-continued 
Minimum Design Loads for Buildings and Other Structures with 

Supplement No. 1. ............................................ 202, Table 1504.8, 1602.1, 1604.3, 
Table 1604.5, 1604.8.2, 1604.10, 1605.1, 1605.2.1, 1605.3.1, 1605.3.1.2, 

1605.3.2, 1605.3.2.1, 1607.8.1, 1607.8.1.1, 1607.8.1.2, 1607.8.3, 1607.12.1, 
1608.1, 1608.2, 1608.3, 1609.1.1, 1609.1.2, 1609.3, 1609.5.1, 1609.5.3, 1609.6, 

1609.6.1, 1609.6.1.1, 1609.6.2, Table 1609.6.2, 1609.6.3, 1609.6.4.1, 1609.6.4.2, 
1609.6.4.4.1, 1611.2, 1612.4, 1613.l, 1613.3.2, Table 1613.3.3(1), Table 1613.3.3(2), 

1613.3.5, 1613.3.5.1, 1613.3.5.2, 1613.4, 1613.4.1, 1613.5.1, 1613.6, 1614.1, 1704.6.1, 1705.12, 
1705.12.4, 1705.13.2, 1705.13.3, 1705.13.4, 1803.5.12, 1808.3.1, 1810.3.6.1, 1810.3.9.4, 1810.3.11.2, 

1810.3.12, 1905.1.1, 1905.1.2, 1905.1.8, 2205.2.1.1, 2205.2.1.2, 2205.2.2, 2206.2.1, 2209.1, 2210.2, 
2304.6.1, 2404.1, 2505.1, 2505.2, 2506.2.1 

Standard Specification for the Design of Cold-formed 
Stainless Steel Structural Members ....................................... 1604.3.3, 2210.1, 2210.2 

Structural Applications of Steel Cables for Buildings ................................... 2208.1, 2208.2 
Flood Resistant Design and Construction .................................... 1203.4.2, 1612.4, 1612.5, 

2702.1.7, 3001.2 
Standard Calculation Methods for Structural Fire Protection ..................................... 722.1 
Design and Construction of Frost Protected Shallow Foundations ................................ 1809.5 
Wind Tunnel Testing for Buildings and Other Structures ..................................... 1609.1.1 
Tensile Membrane Structures .......................................................... 3102.1.1 

American Society of Mechanical Engineers 
Two Park Avenue 
New York, NY 10016-5990 

Title 

Referenced 
in code 

section number 

Safety Code for Elevators and Escalators .................................... 907.3.3, 911.1.5, 1009.4, 
1607.9.1, 3001.2, 3001.4, 3002.5, 

3003.2, 3007.1, 3008.1.3, 3008.7.1 

Petformance-Based Safety Code for Elevators and Escalators ................................... 3001.2 
Safety Standard for Platform Lifts and Stairway Chairlifts ..................................... 1109 .8 
Safety Standard for Belt Manlifts ......................................................... 3001.2 
Cast Copper Alloy Solder Joint Pressure Fittings ........................................... 909.13.1 
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings ............................. 909 .13 .1 
Safety Standard for Conveyors and Related Equipment ................................. 3001.2, 3004.3 
Process Piping ...................................................................... 415.11.6 

American Society of Safety Engineers 
1800 East Oakton Street 
Des Plaines, IL 60018 

Title 

Safety Requirements for Personal Fall Arrest Systems, Subsystems and Components, 

Referenced 
in code 

section number 

Part of the Fall Protection Code .................................................. 1015.6, 1015.7 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Title 

Standard Specification for General Requirements for Rolled Structural Steel 

Referenced 
in code 

section number 

Bars, Plates, Shapes and Sheet ................................. 1810.3.2.3, 1810.3.5.3.1, 1810.3.5.3.3 
Specification for Carbon Structural Steel ................................................ 1810.3.2.3 
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A 153/A 153M--09 
A 240/A 240M-13A 

A252-10 
A 283/A 283M-12A 
A 416/A 416M-12A 
A 463/A 463M~10 
.A 572/A 572M-12A 
A 588/A 588M-10 

A 615/A 615M-12 
A 653/A 653M-11 

A 690/A 690M--07(2012) 

A 706/A 706M--09b 

A 722/A 722M-12 
A 755/A 755M-2011 

A 792/A 792M-10 

A 875/A 875M-13 

A 924/A 924M-13 

B42-10 
B 43--09 
B 68-11 
B 88--09 
B 101-12 

B209-10 
B 251-10 

B 280--08 

B 370-12 

B 695--04(2009) 

C5-10 
C 22/C 22M-00(2010) 
c 27-98(2008) 
C 28/C 28M-10 
C 31/C 31M-12 
C 33/C 33M-13 
C 35/C 35M-1995(2009) 
C55-2011 
C 59/C 59M--OO (2011) 
C 61/C 61M--OO (2011) 
C62-13 

C67-13 
.. C73-10 
C90-13 
C91-12 
C 94/C 94M-13 
c 140-13 
c 150-12 
C 172/C 172M-10 
c 199-84 (2011) 
C206-13 
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ASTM-continued 
Specification for Zinc Coating (Hot-dip) on Iron and Steel Hardware ........................... 2304.10.5 
Standard Specification for Chromium and Chromium-nickel Stainless Steel Plate, 

Sheet and Strip for Pressure Vessels and for General Applications .................... Table 1507.4.3(1) 
Specification for Welded and Seamless Steel Pipe Piles .................................... 1810.3.2.3 
Specification for Low and Intermediate Tensile Strength Carbon Steel Plates ................... 1810.3.2.3 
Specification for Steel Strand, Uncoated Seven-wire for Prestressed Concrete .................. 1810.3.2.2 
Standard Specification for Steel Sheet, Aluminum-coated, by the Hot-dip Process ......... Table 1507.4.3(2) 
Specification for High-strength Low-alloy Columbium-Vanadium Structural Steel. . . . . . . . . . . . . . . 1810.3.2.3 
Specification for High-strength Low-alloy Structural Steel with 

50 ksi (345 MPa) Minimum Yield Point with Atmospheric Corrosion Resistance .............. 1810.3.2.3 
Specification for Deformed and Plain Billet-steel Bars for Concrete Reinforcement ....... 1704.5, 1810.3.10.2 
Specification for Steel Sheet, Zinc-coated Galvanized or 

Zinc-iron Alloy-coated Galvannealed by the Hot-dip Process ....................... Table 1507.4.3(1), 
Table 1507.4.3(2), 2304.10.5.1 

Standard Specification for High-strength Low-alloy Nickel, Copper, 
Phosphorus Steel H-piles and Sheet Piling with Atmospheric Corrosion Resistance 
for Use in Marine Environments ..................................................... 1810.3.2.3 

Specification for Low-alloy Steel Deformed and Plain Bars 
for Concrete Reinforcement. ............................................. 1704.5, 2107.4, 2108.3 

Specification for Uncoated High-strength Steel Bar for Prestressing Concrete .................. 1810.3.10.2 
Specification for Steel Sheet, Metallic-coated by the Hot-dip 

Process and Prepainted by the Coil-coating Process for 
Exterior Exposed Building Products ............................. Table 1507.4.3(1), Table 1507.4.3(2) 

Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated 
by the Hot-dip Process ....................................... Table 1507.4.3(1), Table 1507.4.3(2) 

Standard Specification for Steel Sheet Zinc-5 percent, 
Aluminum Alloy-coated by the Hot-dip Process .................................. Table 1507.4.3(2) 

Standard Specification for General Requirements for Steel 
Sheet, Metallic-coated by the Hot-dip Process .................................... Table 1507.4.3(1) 

Specification for Seamless Copper Pipe, Standard Sizes ...................................... 909.13.1 
Specification for Seamless Red Brass Pipe, Standard Sizes .................................... 909.13.1 
Specification for Seamless Copper Tube, Bright Annealed (Metric) ............................. 909.13.1 
Specification for Seamless Copper Water Tube ............................................ 909.13.1 
Specification for Lead-coated Copper Sheet and Strip for 

Building Construction ............................................... 1404.5.3, Table 1507.2.9.2, 
Table 1507.4.3(1) 

Specification for Aluminum and Aluminum Alloy Steel and Plate ...................... Table 1507.4.3(1) 
Specification for General Requirements for Wrought Seamless 

Copper and Copper-alloy Tube ....................................................... 909.13.1 
Specification for Seamless Copper Tube for Air Conditioning 

and Refrigeration Field Service ....................................................... 909.13.1 
Specification for Copper Sheet and Strip for 

Building Construction ................................ 1404.5.2, Table 1507.2.9.2, Table 1507.4.3(1) 
Standard Specification for Coatings of Zinc Mechanically 

Deposited on Iron and Steel Strip for Building Construction ................... 2304.10.5.1, 2304.10.5.3 
Specification for Quicklime for Structural Purposes ..................................... Table 2507.2 
Specification for Gypsum .............................................•........... Table 2506.2 
Specification for Classification of Fireclay and High-alumina Refractory Brick .................... 2111.6 
Specification for Gypsum Plasters ................................................... Table 2507.2 
Practice for Making and Curing Concrete Test Specimens in the Field ....•................. Table 1705.3 
Specification for Concrete Aggregates ........................................ 722.3.1.4, 722.4.1.1.3 
Specification for Inorganic Aggregates for Use in Gypsum Plaster ......................... Table 2507.2 
Specification for Concrete Building Brick ............................................. Table 722.3.2 
Specification for Gypsum Casting Plaster and Molding Plaster ............................ Table 2507 .2 
Specification for Gypsum Keene's Cement ............................................ Table 2507.2 
Standard Specification for Building Brick 

(Solid Masonry Units Made from Clay or Shale) ....................................... 1807.1.6.3 
Test Methods of Sampling and Testing Brick and Structural Clay Tile .............. 721.4.1.1.1, 2109.3.1.1 
Specification for Calcium Silicate Brick (Sand-lime Brick) ............................... Table 722.3.2 
Specification for Loadbearing Concrete Masonry Units ........................ Table 722.3.2, 1807.1.6.3 
Specification for Masonry Cement .................................................. Table 2507.2 
Specification for Ready-Mixed Concrete .................................................. 110.3.1 
Test Method Sampling and Testing Concrete Masonry Units and Related Units .................. 722.3.1.2 
Specification for Portland Cement ............................................. 1903.1, Table 2507.2 
Practice for Sampling Freshly Mixed Concrete ...................................... , .. Table 1705 .3 
Test Method for Pier Test for Refractory Mortars .............................. 2111.6, 2111.9, 2113.12 
Specification for Finishing Hydrated Lime ............................................ Table 2507 .2 
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C208-12 
C216-13 
C270--12a 
c 315-07(2011) 
C 317/C 317M-00(2010) 
C 330/C 330M-2009 
C 331/C 331M--2010 
C 406/C 406M-2010 
c 472-99 (2009) 

C473-12 
C474--13 
C 475/C 475M-12 
C 514-04(2009)el 

C516-08 
C547-12 
c 549-06(2012) 
C552-12b 
C 557-03(2009)e01 
C578-12b 

c 587-04(2009) 
C 595/C 595-13 
C631-09 
C 635/C 635M-13 

C 636/C 636M-08 

C645-13 
C652-13 

C726-12 
c 728-05(2013) 
c 744--11 
c 754--11 

C 836/C 836M-12 

c 840-11 
C 841-03(2008)El 
C 842-05(2010)El 
c 843-99 (2012) 
c 844-04(2010) 
c 847-12 
c 887-05(2010) 
c 897-05(2009) 
C920--11 
C926-13 

c 932-06(2013) 
C933-13 
C946--10 
C954--11 

C955-11C 

c 956-04(2010) 
C957-10 

c 1002-07 

C 1007-lla 

REFERENCED STANDARDS 

ASTM-continued 
Specification for Cellulosic Fiber Insulating Board .............................. Table 1508.2, 2303.1.6 
Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale) ................. 1807 .1.6.3 
Specification for Mortar for Unit Masonry ............................................... 2103.3.2.4 
Specification for Clay Flue Liners and Chimney Pots ................. 2111.9, 2113.11.1, Table 2113.16(1) 
Specification for Gypsum Concrete ....................................................... 2514.1 
Specification for Lightweight Aggregates for Structural Concrete ................................. 202 
Specification for Lightweight Aggregates for Concrete Masonry Units ............... 722.3.1.4, 722.4.1.1.3 
Specification for Roofing Slate ......................................................... 1507.7.5 
Specification for Standard Test Methods for Physical Testing of 

Gypsum, Gypsum Plasters and Gypsum Concrete .... , ................................ Table 2506.2 
Test Method for Physical Testing of Gypsum Panel Products .............................. Table 2506.2 
Test Methods for Joiut Treatment Materials for Gypsum Board Construction ................. Table 2506.2 
Specification for Joint Compound and Joint Tape for Finishing Gypsum Board ................ Table 2506.2 
Specification for Nails for the Application of Gypsum Board ............... Table 721.1(2), Table 721.1(3), 

Table 2306. 7, Table 2506.2 
Specifications for Vermiculite Loose Fill Thermal Insulation ....................... 722.3 .1.4, 722.4.1.1.3 
Specification for Mineral Fiber Pipe Insulation .......................... Table 721.1(2), Table 721.1(3) 
Specification for Perlite Loose Fill Insulation ................................... 722.3 .1.4, 722.4.1.1.3 
Standard Specification for Cellular Glass Thermallnsulation .............................. Table 1508.2 
Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing .............. Table 2506.2 
Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation ................... Table 1508.2, 

2603.10, Table 2603.12.1, Table 2603.12.2 
Specification for Gypsum Veneer Plaster .............................................. Table 2507 .2 
Specification for Blended Hydraulic Cements ................................... 1903.1, Table 2507.2 
Specification for Bonding Compounds for Interior G)'psum Plastering ....................... Table 2507.2 
Specification for the Manufacture, Performance and Testing of 

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings .............. 808.1.1, 2506.2.1 
Practice for Installation of Metal Ceiling Suspension 

Systems for Acoustical Tile and Lay-in Panels .......................................... 808.1.1.1 
Specification for Nonstructural Steel Framing Members ...................... Table 2506.2, Table 2507 .2 
Specification for Hollow Brick (Hollow Masonry 

Units Made from Clay or Shale) ..................................................... 1807.1.6.3 
Standard Specification for Mineral Roof Insulation Board ................................. Table 1508.2 
Standard Specification for Perlite Thermal Insulation Board ............................... Table 1508.2 
Specification for Prefaced Concrete and Calcium Silicate Masonry Units ................... Table; 722.3.2 
Specification for Installation of Steel Framing Members 

to Receive Screw-attached Gypsum Panel Products . . . . . . . . . . . . . . . . . . . . . . Table 2508 .1, Table 2511.1.1 
Specification for High-solids Content, Cold Liquid-applied 

Elastomeric Waterproofing Membrane for Use with Separate Wearing Cotirse ................ 1507.15.2 
Specification for Application and Finishing of Gypsum Board ...................... Table 2508.1, 2509 .2 
Specification for Installation of Interior Lathing and Furring . . . . . . . . . . . . . . . . Table 2508.1, Table 2511.1.1 
Specification for Application of Interior Gypsum Plaster .................. Table 2511.1.1, 2511.3, 2511.4 
Specification for Application of Gypsum Veneer Plaster ................................ Table 2511.1.1 
Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster ............. Table 2508.1 
Specification for Metal Lath ........................................................ Table 2507 .2 
Specification for Packaged, Dry Combined Materials for Surface Bonding Mortar ........ 1805.2.2, 2103.2.2 
Specification for Aggregate for Job-Mixed Portland Cement-based Plaster ................... Table 2507.2 
Standard for Specification for Elastomeric Joint Sealants ................................. Table 2506.2 
Specification for Application of Portland Cement-based Plaster ....................... 2109.3.4.8, 2510.3, 

Table 2511.1.1, 2511.3, 2511.4, 2512.1, 
2512.1.2, 2512.2, 2512.6, 2512.8.2, 2512.9, 2513.7 

Specification for Surface-applied Bonding Compounds for Exterior Plastering ................ Table 2507 .2 
Specification for Welded Wire Lath .................................................. Table 2507.2 
Specification for Construction of Dry-stacked, Surface-bonded Walls .................. 2103.2.2, 2109.2.2 
Specification for Steel Drill Screws for the Application of Gypsum Panel Products 

or Metal Plaster Bases to Steel Studs from 0.033 inch (0.84 mm) 
to 0.112 inch (2.84 mm) in Thickness ................................... Table 2506.2, Table 2507.2 

Standard Specification for Load-bearing Transverse and Axial Steel Studs, 
Runners Tracks, and Bracing or Bridging, for Screw Application of 
Gypsum Panel Products and Metal Plaster Bases .......................... Table 2506.2, Table 2507 .2 

Specification forlnstallation of Cast-in-place Reinforced Gypsum Concrete ....................... 2514.1 
Specification for High-solids Content, Cold Liquid-applied 

Elastomeric Waterproofing Membrane with Integral Wearing Surface ....................... 1507.15.2 
Specification for Steel Self-piercing Tapping Screws for the Application of 

Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs ... Table 2506.2, Table 2507 .2 
Specification for Installation of Load Bearing (Transverse and 

Axial) Steel Studs and Related Accessories ............................ Table 2508.1, Table 2511.1.1 
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ASTM-continued 
Specification for Spray-applied Rigid Cellular Polyurethane Thermal Insulation ................. 1507.14.2 
Specification for Woven Wire Plaster Base ............................................ Table 2507 .2 
Specification for Accessories for Gypsum 

Wallboard and Gypsum Veneer Base ................................... Table 2506.2, Table 2507.2 
Specification for Installation of Lathing and Furring to Receive 

Interior and Exterior Portland Cement-based Plaster ............................. 2109.3.4.8, 2510.3, 
Table 2511.1.1, 2512.1.1 

Specification for Thin Veneer Brick Units Made from Clay or Shale ....................... Table 721.1(2) 
Standard Performance Specification for Hydraulic Cement .......................... 1903.1, Table 2507.2 
Specification for Clay Roof Tiles ....................................................... 1507.3.4 
Specification for Glass Mat Gypsum Substrate for Use as Sheathing ............. Table 1508.2, Table 2506.2 
Specification for Coated Mat Water-resistant Gypsum Backing Panel ............ Table 2506.2, Table 2509.2 
Specification for Flat Fiber Cement Sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1404.10, 1405 .16.1, 1405 .16.2 
Specification for Firebox Brick for Residential Fireplaces ............................... 2111.6, 2111.9 

c 1278/ 
Specification for Fiber-reinforced Gypsum Panels ........................... Table 1508.2, Table 2506.2 
Specification for Application of Exterior Gypsum Panel Products for Use as Sheathing ... Table 2508 .1, 2508.2 
Practice for Installing Clay Flue Lining ........................................... 2113.9.1, 2113.12 
Standard Specification for Discrete Nonasbestos Fiber-cement Interior Substrate Sheets ........ Table 2509.2 
Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board .... Table 1508.2 

2603.0, Table 2603.12.1, 
Table 2603.12.2 

Standard Specification for Sheet Radiant Barriers for Building Construction Applications ............ 1509.4 
Standard Specification for Nonasbestos Fiber-mat Reinforced Cement Backer Units ........... Table 2509.2 
Specification for Plastic (Stucco Cement) ............................................. Table 2507.2 
Standard Specification for Architectural Cast Stone .......................................... 2103.1 
Specification for Precast Autoclaved Aerated 

Concrete (AAC) Wall Construction Units ................................................... 202 
Specification for Gypsum Board .................................. Figure 722.5.1(2), Figure 722.5.1(3) 
Standard Specification for Concrete Roof Tile ............................................. 1507.3.5 
Standard Specification for Rapid Hardening Hydraulic Cement ............................ Table 2507.2 

Standard Classification for Abuse-resistant Nondecorated 
Interior Gypsum Panel Products and Fiber-reinforced Cement Panels ....... 403.2.3 .1, 403 .2.3 .2, 403 .2.3 .4 

Standard Specification for Glass Mat Gypsum Panels ................................... Table 2506.2 
Specification for Round Timber Piles ......................................... 1810.3.2.4, 2303.1.12 
Specification for Asphalt Primer 

Used in Roofing, Dampproofing and Waterproofing ................................ Table 1507.10.2 
Specification for Coal Tar Primer Used in Roofing, Dampproofing and Waterproofing ....... Table 1507.l 0.2 
Test Method for Flash Point By Tag Closed Tester .............................................. 202 
Test Method for Distillation of Petroleum Products at Atmospheric Pressure ......................... 202 
Test Method for Flash Point By Pensky-Martens Closed Cup Tester ................................ 202 
Specification for Asphalt Shingles (Organic Felt) Surfaced with Mineral Granules ................ 1507.2.5 
Specification for Asphalt-saturated Organic Felt 

Used in Roofing and Waterproofing ............ 1404.2, 1505.2, 1507.2.3, 1507.2.8.1, 1507.3.3, 1507.4.5 
1507.5.3, 1507.6.3, 1507.6.3.1, 1507.7.3, Table 1507.8, 

1507.8.3, 1507.9.3, 1507.9.5, Table 1507.10.2, 1507.17.3, 1507.17.4.1 

Specification for Coal-tar-saturated Organic Felt Used in Roofing and Waterproofing ........ Table 1507 .10.2 
Specification for Asphalt Used in Roofing .......................................... Table 1507.10.2 
Test Method for Particle-size Analysis of Soils ............................................. 1803.5.3 
Standard Classification for Sizes of Aggregate for Road and Bridge Construction ....... 1507.12.3, 1507.13.3 
Specification for Coal-tar Pitch Used in Roofing, Dampproofing and Waterproofing ......... Table 1507 .10.2 
Test Methocj. for Rate of Burning and/or Extent and 

Time of Burning of Plastics in a Horizontal Position ....................................... 2606.4 
Test Method for Piles Under Static Axial Compressive Load ............................... 1810.3.3.1.2 
Specification for Emulsified Asphalt Used as a Protective Coating for Roofing .... Table 1507 .10.2, 1507.15 .2 
Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort [56,000 ft-lb/ft3 (2,700 KN m/m3
)] ••••••••••••••••••••••• 1705.6, 1804.5 

Specification for Mineral Aggregate Used on Built-up Roofs ........................... Table 1507.10.2 
Test Method for Determining Ignition Temperature of Plastics ............. 402.6.4.4, 406.7.2, 1407.11.2.1, 

1407.11.3.3, 1407.11.4.2, 2606.4 
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ASTM-continued 
Specification for Self-adhering Polymer Modified 

Bituminous Sheet Materials Used as Steep Roof 

REFERENCED STANDARDS 

Underlayrnent for Ice Darn Protection ..................... 1507.2.4, 1502.2.8.1, 1507.2.9.2, 1507.3.3.3 
1507.3.9, 1507.4.5, 1507.5.3.1, 1507.5.7, 1507.6.3.1, 

1507.7.3.1, 1507.8.3.1, 1507.8.8, 1507.9.3.1, 1507.9.9, 1507.17.4.1 
Specification for Asphalt Glass Felt Used in Roofing and Waterproofing .................. Table 1507 .10.2 
Practice for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System) ................................ Table 1610.1, 1803.5.1 

Specification for Asphalt Saturated and Coated Organic Felt Base Sheet Used in Roofing ........... 1507.3.3 
Table 1507.10.2 

Specification for Asphalt Roof Cement, Asbestos Containing ........................... Table 1507.10.2 

Specification for Asphalt Roof Coatings, Asbestos Containing .......................... Table 1507 .10.2 
Standard Specification for Aluminum-Pigmented Asphalt Roof Coating, 

Nonfibered, Asbestos Fibered and Fibered without Asbestos .......................... Table 1507.10.2 
Test for Density of Smoke from the Burning or Decomposition of Plastics ........................ 2606.4 
Standard Test Method for Ignition Characteristics of Finished 

Textile Floor Covering Materials ....................................................... 804.4.1 
Test Methods for Accelerated Weathering of Fire-retardant-treated 

Wood for Fire Testing ................................................ 1505.1, 2303.2.4, 2303.2.6 
Specification for Lap Cement Used with Asphalt Roll Roofing, 

Nonfibered, Asbestos Fibered and Nonasbestos Fibered ............................. Table 1507.10.2 
Test Method for a Wind Resistance of Asphalt Shingles 

(FaninducedMethod) ........................................ 1504.1.1, Table 1504.1.1, 1507.17.8 
Standard Specification and Test Method for Establishing Recommended 

Design Stresses for Round Timber Construction Poles ................................... 2303.1.12 
Test Method for Hygroscopic Properties of Fire-retardant-treated 

Wood and Wood-based Products ..................................................... 2303.2.7 
Test Methods for Flash Point of Liquids by Small Scale Closed-cup Apparatus ....................... 202 
Specification for Asphalt Shingles Made from Glass Felt and Surfaced with Mineral Granules ....... 1507 .2.5 
Specification for Liquid-applied Neoprene and 

Chlorosulfonated Polyethylene Used in Roofing and Waterproofing ........................ 1507 .15 .2 
Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding ............................ 1404.9, 1405.14 
Test Methods for Deep Foundations Under Static Axial Tensile Load ....................... 1810.3.3.1.5 
Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glularn) ..... 2303.1.3 
Test Method for Impact Resistance of Bituminous Roofing Systems ............................. 1504.7 
Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation .............. Table 1507 .10.2 

Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules .... 1507.2.9.2, 1507.6.5, 
Table 1507.10.2 

Standard Practices for Establishing Stress Grades 
for Structural Members Used in Log Buildings ......................................... 2303 .1.11 

Specification for Coal Tar Roof Cement, Asbestos Containing .......................... Table 1507.10.2 
Test Method for Total Energy Impact of Plastic Films by Dart Drop ............................. 1504.7 
Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils ....................... 1803.5.3 
Specification for Poly (Vinyl Chloride) Sheet Roofing ..................................... 1507 .13 .2 

Specification for Asphalt Roof Coatings-Asbestos-free ................................ Table 1507 .10.2 

Specification for Asphalt Roof Cement-Asbestos-free ................................. Table 1507.10.2 

Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing ................. Table 1507.10.2 
Specification for EPDM Sheet Used in Single-ply Roof Membrane ........................... 1507.12.2 
Test Method for Expansion Index of Soils ................................................ 1803.5.3 

Specification for Asphalt-saturated (Organic Felt) 
Underlayment Used in Steep Slope Roofing ............................................ 1507.2.3, 

1507.2.8.1, 1507.4.5, 1507.5.3, 
1507.5.3.1, 1507.6.3, 1507.7.3, 1507.7.3.1, 

1507.8.3, 1507.8.3.1, 1507.9.3, 1507.9.3.1, 1507.17.3, 1507.17.4.1 

Specification for Asphalt-coated Glass Fiber Venting Base Sheet Used in Roofing .......... Table 1507.10.2 
Test Method for High-strain Dynamic Testing of Piles ................................... 1810.3.3.1.2 
Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing ................. Table 1507.10.2 
Specification for Reinforced Nonvulcanized Polymeric Sheet Used in Roofing Membrane ......... 1507.12.2 
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ASTM-continued 
Specification for Establishing and Monitoring Structural 

Capacities of Prefabricated Wood I-joists ............................................... 2303.1.2 
Specification for Evaluation of Structural Composite Lumber Products ........................ 2303.1.10 
Test Method of Evaluating the Flexural Properties of Fire-retardant-treated 

Softwood Plywood Exposed to the Elevated Temperatures ............................... 2303.2.5.1 

Specification for Coal Tar Roof Cement, Asbestos-free ................................ Table 1507.10.2 
Test Methods for Evaluating the Effects of Fire-retardant Treatment and 

Elevated Temperatures on Strength Properties of Fire-retardant-treated Lumber ............... 2303.2.5.2 
Specification for Thermoplastic Fabrics Used in Cold-applied 

Roofing and Waterproofing .................................................... Table 1507.10.2 
Specification for Thermoplastic Fabrics Used in Hot-applied 

Roofing and Waterproofing .................................................... Table 1507.10.2 
Specification for Liquid Applied Acrylic Coating Used in Roofing ........ Table 1507.10.2, Table 1507.14.3, 

1507.15.2 
Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous 

Sheet Materials Using a Combination of Polyester and Glass Fiber R\)inforcements ............. 1507 .11.2 
Specification for Styrene-butadiene-styrene (SBS) Modified 

Bituminous Sheet Materials Using Glass Fiber Reinforcements ............................. 1507 .11.2 
Specification for Styrene-butadiene-styrene (SBS) Modified 

Bituminous Sheet Metal Materials Using Polyester Reinforcements ......................... 1507 .11.2 
Specification for Atactic Polypropylene (APP) Modified 

Bituminous Sheet Materials Using Polyester Reinforcements .............................. 1507.11.2 

Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet 
Materials Using a Combination of Polyester and Glass Fiber Reinforcements .................. 1507.11.2 

Specification for Fiberglass Reinforced Styrene-butadiene-styrene 
(SBS) Modified Bituminous Sheets with a Factory Applied Metal Surface .................... 1507.11.2 

Practice for Calculating Bending Strength Design Adjustment 
Factors for Fire-retardant-treated Plywood Roof Sheathing ............................... 2303.2.5.1 

Standard Specification for Asphalt Roll Roofing (Organic) Felt ............. 1507.2.9.2, 1507.3.3, 1507.6.5 
Standard Specification for Atactic Polypropylene (APP) 

Modified Bituminous base Sheet Materials Using Glass Fiber Reinforcements ................. 1507 .11.2 
Standard Specification for Liquid-applied Silicone Coating 

Used in Spray Polyurethane Foam Roofing Systems ....................... Table 1507.14.3, 1507.15.2 
Standard Specification for Ketone Ethylene Ester Based Sheet Roofing ........................ 1507.13.2 
Standard Specification for Underlayment for Use with Steep Slope Roofing .. 1507 .2.3, 1507 .17.3, 1507 .17.4.1 
Standard Practice for Calculating Design Value Treatment 

Adjustment Factors for Fire-retardant-treated Lumber .................................... 2303.2.5.2 
Standard Specification for Thermoplastic Polyolefin Based Sheet Roofing ...................... 1507.13.2 
Standard Specification for Liquid Applied Moisture Cured 

Polyurethane Coating Used in Spray Polyurethane Foam Roofing System ...... Table 1507 .14.3, 1507.15.2 
Standard Specification for Establishing Performance Ratings for Wood, 

Plastic Composite Deck Boards and Guardrail Systems (Guards or Rails) ....... 2612.2.1, 2612.4, 2612.5.1 
Specification for Testing and Establishing Allowable Loads of Joist Hangers ............. 2303.5, 2304.10.3 
Standard Test Method for Wind Resistance of Sealed 

Asphalt Shingles (Uplift Force/Uplift Resistance Method) ..................... 1504.1.1, Table 1504.1.1 
Standard Specification for polypropylene (PP) siding ........................................ 1404.12 
Standard Classification for Size of Aggregate Used as Ballast for Roof Membrane Systems 1507 .12.3, 1507 .13.3 
Standard Specification for Evaluating Structural Capacities of Rim Board Products and Assemblies .. 2303.1.13 
Test Methods for Surface Burning Characteristics of Building Materials ...... 202, 402.6.4.4, 406.7 .2, 703.5.2, 

720.1, 720.4, 803.1.1, 803.1.4, 803.10, 803.11, 
806.7, 1404.12.1, 1407.9, 1407.10.1, 1409.9, 1409.10.1, 

1510.6.2, 1510.6.3, 2303.2, 2603.3, 2603.4.1.13, 2606.3.5.4, 
2603.7.1, 2603.7.2, 2603.7.3, 2604.2.4, 2606.4, 

2612.3, 2614.3, 3105.4 
Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Elements ............................. 1207 .2, 1207 .2.1 
Test Method for Water Vapor Transmission of Materials ......................................... 202 
Test Methods for Fire Tests of Roof Coverings .......................... 1505.1, 2603.6, 2610.2, 2610.3 
Standard Test Methods for Fire Tests of Building Construction and Materials ........ 703.2, 703.2.1, 703.2.3, 

703.3, 703.4, 703.6, 704.12, 
705.7, 705.8.5, 711.3.2, 714.3.1, 714.4.1, 715.1, 

716.2, Table 716.3, 716.5.6, 716.5.8.1.1, 
Table 716.6, 716.6.7.1, 717.5.2, 717.5.3, 717.6.1, 

716.6.2.1, Table 721.1(1), 1409.10.2, 
2103.1, 2603.5.1 

Test Method for Behavior of Materials in a Vertical Tube Furnace at 7 50°C ...................... 703 .5.1 
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REFERENCED ST AND ARDS 

ASTM-continued 
Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows 

Curtain Walls, and Doors Under Specified Pressure Difference Across the Specimen ................ 202 
Test Method for Structural Performance of Exterior Windows, Curtain Walls and 

Doors by Uniform Static Air Pressure Difference ............................... 1409.10.2, 1709.5.2 
Test Method for Water Penetration of Exterior Windows, Skylights, 

Doors and Curtain Walls by Uniform Static Air Pressure Difference ........................... 1403.2 
Test Method for Laboratory Measurement of Impact Sound Transmission Through 

Floor-ceiling Assemblies Using the Tapping Machine ....................................... 1207.3 
Test Method for Thickness and Density of Sprayed 

Fire-resistive Material (SFRM) Applied to Structural Members ................. 1705.14.4.1, 1705.14.4.2, 
1705.14.4.5, 1705.14.5 

Test Methods for Concentration Limits of Flammability of Chemical Vapors and Gases ................ 202 
Test Method for Cohesion/ Adhesion of Sprayed Fire-resistive 

Materials Applied to Structural Members ...................................... 704.13.2, 1705.14.6 
Test Method of Fire Tests of Through-penetration Firestops ............ 202, 714.3.1.2, 714.3 .2, 7143 .4.1.1.2 
Test Method for Critical Radiant Flux of Exposed Attic 

Floor Insulation Using a Radiant Heat Energy Source ...................................... 720.3 .1 
Practice for Determining Load Resistance of Glass in Buildings .................. 2404.1, 2404.2, 2404.3.1, 

2404.3.2, 2404.3.3, 2404.3.4, 2404.3.5 
Standard Test Method for Heat and Visible Smoke Release Rates for 

Materials and Products Using an Oxygen Consumption Calorimeter ........................... .424.2 
Test Method for Structural Performance of Sheet Metal Roof and Siding Systems 

by Uniform Static Air Pressure Difference .............................................. 1504.3.2 
Guide for Construction of Solid Fuel-burning Masonry Heaters ................................. 2112.2 
Test Method for Performance of Exterior Windows, Curtain Walls, Doors and 

Storm Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials .............. 1609.1.2 
Test Method for Fire-resistant Joint Systems ............................................. 202, 715.3 
Specification for Performance of Exterior Windows, Curtain Walls, 

Doors and Impact Protective Systems Impacted by Windborne Debris in Hurricanes ... 1609.1.2, 1609.1.2.2 
Standard Specification for Photoluminescent (Phosphorescent) Safety Markings .................... 1025.3 
Standard Practice for On-Site Inspection oflnstalled Fire Stops .............................. 1705 .17 .1 
Standard Test Method for Air Permeance of Building Materials ................................... 202 
Standard Test Method for Determining the Drainage Efficiency of 

Exterior Insulation and Finish Systems (ElFS) Clad Wall Assemblies ........................ 1408.4.1 
Standard Test Method for Determining Fire Resistance of 

a Perimeter Joint System Between an Exterior Wall Assembly and 
Floor Assembly Using the· Intermediate-scale, Multistory Test Apparatus ........................ 715 .4 

Standard Practice for On-Site Inspection of Installed 
Fire Resistive Joint Systems and Perimeter Fire Barrier ................................... 1705 .17 .2 

Standard Practice for Determination of Dead Loads and Live Loads Associated 
with Green Roof Systems .......................................................... 1607.12.3.l 

Standard Practice for Specimen Preparation and Mounting of Textile, Paper or 
Vinyl Wall or Ceiling Coverings to Assess Surface Burning Characteristics .................... 803.1.4 

Standard Specification for Vapor Permeable Flexible Sheet Water-Resistive Barriers 
Intended for Mechanical Attachment. ............................................. 1404.2, 2510.6 

Standard Specification for PB Exterior Insulation and Finish Systems ........ : .................... 1408.2 
Standard Test Method for Evaluating Water-resistive Barrier (WRB) 

Coatings Used Under Exterior Insulation and Finish Systems (ElFS) for ElFS with Drainage .... 1408.4.1.1, 
1705.16.1 

Standard Practice for Specimen Preparation and Mounting of Site-fabricated 
Stretch Systems to Assess Surface Burning Characteristics ................................... 803.13 

Standard Practice for Specimen Preparation and Mounting of Reflective Insulation 
Materials and Vinyl Stretch Ceiling Materials for Building Applications to 
Assess Surface Burning Characteristics ................................................... 2614.3 

Standard Specification for Flat W alllnsulating Concrete Form (ICF) Systems ...................... 1903.4 
Standard Practice for Design and Performance of Supported Glass Walkways ...................... 2409.l 
Terminology of Nails for Use with Wood and Wood-based Materials ........................ Table 2506.2 
Performance Specification for Safety Covers and Labeling 

Requirements for All Covers for Swimming Pools, Spas and Hot Tubs ............... 3109.4, 3109.4.1.8 
Specification for Driven Fasteners: Nails, Spikes and Staples ............... Table 721.1(2), Table 721.1(3), 

1507.2.6, 1507.17.5, 2303.6, Table 2506.2 
Standard/Safety Specification for Window Fall Prevention Devices for 

Nonemergency Escape (Egress) and Rescue (Ingress) Windows ............................... 1015.8 
Specification for Window Fall Prevention Devices with Emergency 

Escape (Egress) Release Mechanisms ............................................ 1015.8, 1015.8.l 
Standard Specification for Automated Vehicular Gate Construction .............................. 3110.3 
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ASTM-continued 
Practice for Operating Open Flame Carbon Arc Light Apparatus for 

Exposure of Nonmetallic Materials ............ , ........................................ 1504.6 
Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials ....... 1504.6 
Practice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallic Materials ........... 1504.6 

American Wood Council 
222 Catoctin SE, Suite 201 
Leesburg, VA 20175 

Title 

Referenced 
in code 

section number 

Wood Construction Data-Plank and Beam Framing for Residential Buildings ................... 2306.1.2 
Wood Frame Construction Manual for One- and Two-Family Dwellings .............. 1609.1.1, 1609.1.1.1, 

2301.2, 2308.2.4, 2309.1 
National Design Specification (NDS) for 

Wood Construction with 2012 Supplement ................................... 202, 722.1, 722.6.3.2, 
Table 1604.3, 1711.1.1, 1711.1.2.1, 

1809.12, 1810.3.2.4, Table 1810.3.2.6, 1905.1.8, 
2302.1, 2304.13, 2306.1, 2306.2, Table 2306.2(1), 

Table 2306.2(2), Table 2306.3(1), Table 2306.3(2), 2307.1 
Span Tables for Joists and Rafters ............................. 2306.1.1, 2308.4.2.1, 2308.7.1, 2308.7.2 
Permanent Wood Foundation Design Specification ........................ 1805 .2, 1807 .1.4, 2304.10.5.2 
Special Design Provisions for Wind and Seismic .................... 202, 2305.1, 2305.2, 2305.3, 2306.2, 

Association of the Wall and Ceiling Industry 
513 West Broad Street, Suite 210 
Falls Church, VA 22046 

Title 

2306.3, Table 2306.3(1), Table 2306.3(3), 2307.1 

Referenced 
in code 

section number 

Technical Manual 12-B Standard Practice for the Testing and Inspection of 
Field Applied Thin Film Intumescent Fire-resistive 
Materials; an Annotated Guide, Second Edition ........................................... 1705.15 

American Wood Protection Association 
P.O. Box 361784 
Birmingham, AL 35236-1784 

Title 

Referenced 
in code 

section number 

All Timber Products-Preservative Treatment by Pressure Processes .............................. 1505.6 
Standard for the Care of Preservative-treated Wood Products ...................... 1810.3.2.4.1, 2303.1.9 
USE CATEGORY SYSTEM: User Specification for Treated Wood 

Except Section 6, Commodity Specification H ............... 1403.6, Table 1507.9.6, 1807.1.4, 1807.3.1, 
1809.12, 1810.3.2.4.1, 2303.1.9, 

2304.12.1, 2304.12.2, 2304.12.3, 2304.2.4, 2304.12.5 
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Standard 
reference 
number 

Dl.4/Dl.4M-2011 

BHMA 
Standard 
reference 
number 

A 156.10-2011 
A 156.19-2013 
A 156.27-11 

CEN 

Standard 
reference 
number 

EN 1081-98 
BS EN 15250-2007 

CGSB 

Standard 
reference 
number 

37-GP-52M (1984) 
37-GP-56M (1980) 

CAN/CGSB 37.54--95 

CPA 
Standard 
reference 
number 

ANSI Al35.4--2012 
ANSI Al35.5-2012 
ANSI Al35.6-2012 
A208.1-09 

American Welding Society 
8669 NW 36 Street, #130 
Doral, FL 33166 

Title 

Structural Welding Code-Reinforcing Steel Including Metal Inserts and 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Connections In Reinforced Concrete Construction ................ 1704.5, 1705.3.1, Table 1705.3, 2107.4 

Builders Hardware Manufacturers' Association 
355 Lexington Avenue, 17th Floor 
New York, NY 10017-6603 

Title 

Referenced 
in code 

section number 

Power Operated Pedestrian Doors ..................................................... 1010.1.4.2 
Standard for Power Assist and Low Energy Operated Doors ................................. 1010.1.4.2 
Power and Manual Operated Revolving Pedestrian Doors ................................... 1010.1.4.1 

European Committee for Standardization (CEN) 
Central Secretariat 
Rue de Stassart 36 
B-10 50 Brussels 

Title 

Referenced 
in code 

section number 

Resilient Floor Coverings-Determination of the Electrical Resistance .......................... 406. 7 .1 
Slow Heat Release Appliances Fired By Solid Fuel Requirements and Test Methods ......... 2112.2, 2112.5 

Canadian General Standards Board 
Place du Portage 111, 6Bl 
11 Laurier Street 
Gatineau, Quebec, Canada KIA 106 

Title 

Referenced 
in code 

section number 

Roofing and Waterproofing Membrane, Sheet Applied, Elastomeric ..................... 1504.7, 1507.12.2 
Membrane, Modified, Bituminous, Prefabricated and 

Reinforced for Roofing-with December 1985 Amendment ............................... 1507 .11.2 
Polyvinyl Chloride Roofing and Waterproofing Membrane .................................. 1507.13.2 

Composite Panel Association 
19465 Deerfield Avenue, Suite 306 
Leesburg, VA 20176 

Title 

Referenced 
in code 

section number 

Basic Hardboard ............................................................ 1404.3.1, 2303.1.7 
Prefinished Hardboard Paneling .................................................. 2303.1.7, 2304.7 
Engineered Wood Siding ..................................................... 1404.3.2, 2303.1.7 
Particleboard ............................................................. 2303.18, 2303.1. 8.1 
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REFERENCED STANDARDS 

CPSC 
Standard 
reference 
number 

16 CFR Part 1201 (2002) 

16 CFR Part 1209 (2002) 
,16 CFR Part 1404 (2002) 
16 CFR Part 1500 (2009) 

16 CFR Part 1500.44(2009) 
16 CFR Part 1507 (2002) 
16 CFR Part 1630 (2007) 

CSA 
Standard 
reference 
number 

AAMAIWDMNCSA 
101/I.S.2/A440-11 

CSSB 
Standard 
reference 
number 

CSSB-97 

DASMA 
Standard 
reference 
number 

ANSI/DASMA 107-1997 
(R2012) 
108-12 

115-12 

610 

Consumer Product Safety Commission 
4330 East West Highway 
Bethesda, MD 20814-4408 

Title 

Referenced 
in code 

section number 

Safety Standard for Architectural Glazing Material ............................ 2406.2, Table 2406.2(1), 
2406.3.1, 2407.1, 2407.1.4.1, 2408.2.1, 

2408.3, 2409.2, 2409.3.1, 2409.4.1 
Interim Safety Standard for Cellulose Insulation .............................................. 720.6 
Cellulose Insulation .................................................................... 720.6 
Hazardous Substances and Articles; Administration and Enforcement Regulations .................... 202 

CPSC-continued 
Method for Determining Extremely Flammable and Flammable Solids .............................. 202 
Fireworks Devices ....................................................................... 202 
Standard for the Surface Flammability of Carpets and Rugs .................................... 804.4.1 

Canadian Standards Association 
8501 East Pleasant Valley 
Cleveland, OH 44131-5516 

Title 

Referenced 
in code 

section number 

Specifications for Windows, Doors and Unit Skylights ................................ 1709.5.1, 2405.5 

Cedar Shake and Shingle Bureau 
P. 0. Box 1178 
Sumas, WA 98295-1178 

Title 

Grading and Packing Rules for W estem Red Cedar Shakes and 

Referenced 
in code 

section number 

Western Red Shingles of the Cedar Shake and Shingle Bureau ............. Table 1507.8.5, Table 1507.9.6 

Door and Access Systems Manufacturers Association International 
1300 Summer Avenue 
Cleveland, OH 44115-2851 

Title 

Referenced 
in code 

section number 

Room Fire Test Standard for Garage Doors Using Foam Plastic Insulation ..................... 2603.4.1.9 
Standard Method for Testing Sectional Garage Doors and 

Rolling Doors: Determination of Structural Performance 
Under Uniform Static Air Pressure Difference ............................................ 1709.5.2 

Standard Method for Testing Sectional Garage Doors and 
Rolling Doors: Determination of Structural 
Performance Under Missile Impact and Cyclic Wind Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1609 .1.2.3 
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DOC 

Standard 
reference 
number 

PS-1-09 

PS-2-10 

PS 20-05 

DOL 

Standard 
reference 
number 

29CFR 
Part 1910.1000 (2009) 

DOTn 

Standard 
reference 
number 

49 CPR Parts 100---185 
2005 
49 CPR Parts 173.137 
(2009) 

49CFR-1998 

FEMA 

Standard 
reference 
number 

FEMA-TB-11-01 

U.S. Department of Commerce 
National Institute of Standards and Technology 
1401 Constitution A venue NW 
Washington, DC 20230 

Title 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Structural Plywood .............................................. 2303.1.5, 2304.7, Table 2304.7(4), 
Table 2304.7(5), Table 2306.2(1), Table 2306.2(2) 

Performance Standard for Wood-based Structural-use Panels ............ 2303.1.5, 2304.7, Table 2304.7(5), 
Table 2306.2(1), Table 2306.2(2) 

American Softwood Lumber Standard ....................................... 202, 1810.3.2.4, 2303.1.1 

U.S. Department of Labor 
Frances Perkins Building 
200 Constitution A venue NW 
Washington, DC 20210 

Title 

Referenced 
in code 

section number 

Air Contaminants ........................................................................ 202 

U.S. Department of Transportation 
c/o Superintendent of Documents 
East Building, 2nd floor 
Washington, DC 20590 

Title 

Referenced 
in code 

section number 

Hazardous Materials Regulations ........................................................... 202 

Shippers-General Requirements for Shipments and Packaging-
Class 8-Assignment of Packing Group .................................................... 202 

Specification of Transportation of Explosive and Other 
Dangerous Articles, UN 0335, UN 0336 Shipping Containers ................................... 202 

Federal Emergency Management Agency 
Federal Center Plaza 
500 C Street S.W. 
Washington, DC 20472 

Title 

Referenced 
in code 

section number 

Crawlspace Construction for Buildings Located in Special Flood Hazard Areas .................. 1805.1.2.1 
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REFERENCED STANDARDS 

FM 

Standard 
reference 
number 

4430 (2012) 
4470 (2012) 

4474 (2011) 

4880-2010 

GA 
Standard 
reference 
number 

GA216-13 
GA600-09 

HPVA 
Standard 
reference 
number 

HP-1-2013 

ICC 

Standard 
reference 
number 

ICCA117.1-09 

ICC300-12 

ICC400-12 
ICC500-14 
ICC600-14 
IEBC-15 
IECC-15 

612 

Factory Mutual Global Research 
Standards Laboratories Department 
1301 Atwood Avenue, P.O. Box 7500 
Johnston, Rl 02919 

Title 

Referenced 
in code 

section number 

Approval Standard for Heat and Smoke Vents ............................................... 910.3.1 
Approval Standard for Single-Ply Polymer-Modified Bitumen Sheet, Built-Up Roof (BUR) 

And Liquid Applied Roof Assemblies for use in Class 1 and 
Noncombustible Roof Deck Construction ................................................ 1504. 7 

American National Standard for Evaluating the Simulated Wind Uplift Resistance of 
Roof Assemblies Using Static Positive and/or Negative Differential Pressures .......... 1504.3.1, 1504.3.2 

Approval Standard for Class 1 Fire Rating of Insulated Wall or Wall and Roof/Ceiling Panels, 
Interior Finish Materials or Coatings and Exterior Wall Systems ........................ 2603.4, 2603.9 

Gypsum Association 
6525 Belcrest Road, Suite 480 
Hyattsville, MD 20782 

Title 

Referenced 
in code 

section number 

Application and Finishing of Gypsum Panel Products .............................. Table 2508.1, 2509.2 
Fire-Resistance Design Manual, 20th Edition ............... Table 721.1(1), Table 721.1(2), Table 721.1(3) 

Hardwood Plywood Veneer Association 
1825 Michael Faraday Drive 
Reston, VA 20190 

Title 

Referenced 
in code 

section number 

Standard for Hardwood and Decorative Plywood ...................................... 2303.3, 2304.7 

International Code Council, Inc. 
500 New Jersey Ave, NW 
6th Floor 
Washington, DC 20001 

Title 

Referenced 
in code 

section number 

Accessible and Usable Buildings and Facilities ........................ 202, 907.5.2.3.3, 1009.8.2, 1009.9, 
1009.11, 1010.1.9.7, 1012.1, 1012.6.5, 

1012.10, 1013.4, 1023.9, 1101.2, 1111.2, 
1111.3, 1111.4, 1111.4.2 

ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands ..................... 1029.1.1 
Table 1607.1 

Standard on Design and Construction of Log Structures ....................................... 2301.2 
ICC/NSSA Standard on the Design and Construction of Storm Shelters ............. 202, 423.1, 423.3, 423.4 
Standard for Residential Construction in High-wind Regions . . . . . . . . . . . . . . . . 1609 .1.1, 1609 .1.1.1, 2308.2.1 
International Existing Building Code® .......................................... 101.4.7, 116.5, 201.3 
International Energy Conservation Code® ................... 101.4.6, 201.3, 202, 1203.1, 1301.1.1, 1405.3 
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IFC-15 

IFGC-15 

IMC-15 

IPC-15 

IPMC-15 
IPSDC-15 
IRC-15 

IWUIC-15 
SBCCI SSTD 11-97 

ISO 

Standard 
reference 
number 

ISO 8115-86 
ISO 8336-09 

MHI 
Standard 
reference 
number 

ANSI MH29.l-08 

REFERENCED STANDARDS 

ICC-continued 
International Fire Code® ................. 101.4.5, 102.6, 201.3, 202, 307.1, Table 307.1(1), Table 307.1(2), 

307.1.1, 307.1.2, 403.4.5, 404.2, 406.7, 406.8, 407.2.6, 407.4, 410.3.6, 
411.1, 412.1, 412.6.1, 413.1, 414.1.1, 414.1.2, 414.1.2.1, 414.2, 414.2.5, 
Table 414.2.5(1), Table 414.2.5(2), 414.3, 414.5, 414.5.1, Table 414.5.1, 

414.5.2, 414.5.3, 414.5.4, 414.6, 415.1, 415.6, 415.6.1, 415.6.1.1, 415.6.1.4, 
Table 415.6.2, 415.7.3, 415.8.2, 415.9, 415.9.1, 415.9.1.3, 415.9.1.4, 415.9.1.6, 

415.9.1.7, 415.9.1.8, 415.9.2, 415.9.3, 415.10, 415.11, 415.11.1.7, 415.11.4, 
415.11.7.2, 415.11.9.3, 415.11.10.1, 416.1, 416.4, 421.1, 422.3.1, 426.1.4, Table 504.3, 

Table 504.4, Table 506.2, 507.4, 507.8.1.1.1, 507.8.1.1.2, 507.8.1.1.3, 705.8.1, 707.1, 901.2, 
901.3, 901.5, 901.6.2, 901.6.3, 903.1.1, 903.2.7.1, 903.2.11.6, 903.2.12, 903.5, 904.2.1, 

904.12.3, 905.1, 905.3.6, 906.1, 907.1.8, 907.2.5, 907.2.13.2, 907.2.15, 907.2.16, 
907.6.5, 907.8, 909.20, 910.2.2, 1001.3, 1001.4, 1010.1.9.6, 1203.5.2, 1203.6, 

1507.16, 1512.1, Table 1604.5, 2603.4.1.12, 2702.1, 2702.1.2, 2702.2.3, 2702.2.8, 
2702.2.9, 2702.2.11, 2702.2.12, 2702.2.13, 2702.4, 3003.3, 3008.1.2, 3102.1, 3103.1, 

3111.1, 3111.1.1, 3302.3, 3303.7, 3309.2 
International Fuel Gas Code® ........................ 101.4.1, 201.3, Table 307.1(1), 415.9.2, 2113.11.1.2, 

2113.15, 2801.1 
International Mechanical Code® ........................ 101.4.2, 201.3, 307.1.1, Table 307.1(1), 406.6.2, 

406.8.2, 406.8.4, 409.3, 412.6.6, 414.1.2, 414.3, 415.8.1.4, 
415.8.2, 415.8.2.7, 415.8.3, 415.8.4, 415.10.11, 415.10.11.1, 416.2.2, 

413.3, 416.3, 417.1, 419.8, 421.5, 603.1, 603.1.l, 603.1.2, 712.1.6, 
717.2.2, 717.5.3, 717.5.4, 717.6.1, 717.6.2, 717.6.3, 718.5, 

720.1, 720.7, 903.2.11.4, 904.2.1, 904.11, 907.3.1, 908.6, 909.1, 909.10.2, 
909.13.1, 1006.2.2.3, 1011.6, 1020.5.1, 1203.1, 1203.2.1, 

1203.5.2, 1203.5.2.1, 
1203.6, 1209.3, 2801.l 

International Plumbing Code® ................................. 101.4.3, 201.3, 415.9.3, 603.1.2, 718.5, 
903.3.5, 904.12.1.3, 912.6, 1206.3.3, 1503.4, 1503.4.1, 1805.4.3, 

2901.1, Table 2902.1, 3305.1, AlOl.2 
International Property Maintenance Code® ...................................... 101.4.4, 102.6, 103.3 
International Private Sewage Disposal Code® ........................................ 101.4.3, 2901.l 
International Residential Code® .............................. 101.2, 305.2.3, 308.3.4, 308.4.2, 308.6.4, 

310.1, 310.5.1, 310.5.2, 2308.1 
International Wildland-Urban Interface Code® .......................................... Table 1505.1 
Test Standard for Determining Wind Resistance of Concrete or Clay Roof Tiles ....... 1504.2.1. l, 1504.2.1.2 

International Organization for Standardization 
ISO Central Secretariat 
1 ch, de la Voie-Creuse, Case Postale 56 
CH-1211 Geneva 20, Switzerland 

Title 

Referenced 
in code 

section number 

Cotton Bales-Dimensions and Density ............................. Table 307.1(1), Table 415.11.1.1.l 
Fiber-Cement Flat Sheets - Product Specification and Test Methods . . . . . . . . . . . . . . . . . . . 1404.10, 1405 .16.1, 

1405.16.2, Table 2509.2 

Material Handling Institute 
8720 Red Oak Blvd. Suite 201 
Charlotte, NC 28217 

Title 

Referenced 
in code 

section number 

Safety Requirements for Industrial Scissors Lifts ............................................. 3001.2 
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REFERENCED STANDARDS 

NAAMM 
Standard 
reference 
number 

FP 1001-07 

NCMA 
Standard 
reference 
number 

TEK 5-84 (1996) 

NFPA 
Standard 
reference 
number 

10--13 
11-10 
12-11 
12A----09 
13-13 

l3D-13 

13R-13 

14--13 
16-15 
17-13 
17A-13 
20--13 
30--12 
31-11 
32-11 
40--11 
58-14 
61-13 

70--14 

72-13 

80--13 

82-14 
85-11 
92-15 
99-15 
101-15 

614 

National Association of Architectural Metal Manufacturers 
800 Roosevelt Road, Bldg. C, Suite 312 
Glen Ellyn, IL 60137 

Title 

Referenced 
in code 

section number 

Guide Specifications for Design of Metal Flag Poles ......................................... 1609 .1.1 

National Concrete Masonry Association 
13750 Sunrise Valley 
Herndon, VA 22071-4662 

Title 

Referenced 
in code 

section number 

Details for Concrete Masonry Fire Walls ............................................. Table 721.1(2) 

National Fire Protection Association 
1 Batterymarch Park 
Quincy, MA 02169-7471 

Title 

Referenced 
in code 

section number 

Standard for Portable Fire Extinguishers ............ 906.2, 906.3.2, 906.3.4, Table 906.3(1), Table 906.3(2) 
Standard for Low Expansion Foam ........................................................ 904.7 
Standard on Carbon Dioxide Extinguishing Systems .................................... 904.8, 904.11 
Standard on Halon 1301 Fire Extinguishing Systems .......................................... 904.9 
Installation of Sprinkler Systems .......................... 708.2, 903.3.1.1, 903.3.2, 903.3.8.2, 903.3.8.5 

904.11, 905.3.4, 907.6.4, 1019.3 
Standard for the Installation of Sprinkler Systems in One- and Two-family 

Dwellings and Manufactured Homes .................................................. 903.3.1.3 
Standard for the Installation of Sprinkler Systems in 

Low Rise Residential Occupancies ..................................... 903.3.1.2, 903.3.5.2, 903.4 
Standard for the Installation of Standpipe and Hose System ........... 905.2, 905.3.4, 905.4.2, 905.6.2, 905.8 
Standard for the Installation of Foam-water Sprinkler and Foam-water Spray Systems .......... 904.7, 904.11 
Standard for Dry Chemical Extinguishing Systems ..................................... 904.6, 904.11 
Standard for Wet Chemical Extinguishing Systems ..................................... 904.5, 904.11 
Standard for the Installation of Stationary Pumps for Fire Protection .................. 913 .1, 913 .2.1, 913 .5 
Flammable and Combustible Liquids Code .............................. 415.6, 507.8.1.1.1, 507.8.1.1.2 
Standard for the Installation of Oil-burning Equipment ...................................... 2113.15 
Standard for Dry Cleaning Plants ....................................................... .415.9.3 
Standard for the Storage and Handling of Cellulose Nitrate Film ................................. 409 .1 
Liquefied Petroleum Gas Code ......................................................... .415.9.2 
Standard for the Prevention of Fires and Dust Explosions in 

Agricultural and Food Product Facilities .................................................. 426.1 
National Electrical Code ........................ 108.3, 415.11.1.8, 904.3.1, 907.6.1, 909.12.2, 909.16.3, 

1205.4.1, 2701.1, 2702.1.2, G501.4, GlOOl.6, 
H106.l, Hl06.2, KlOl, Klll.1 

National Fire Alarm and Signaling Code .............................. 407.4.4.3, 407.4.4.5, 407.4.4.5.1, 
901.6, 903.4.1, 904.3.5, 907.2, 907.2.6, 907.2.11, 

907.2.13.2, 907.3, 907.3.3, 907.3.4, 907.5.2.1.2, 907.5.2.2, 
907.5.2.2.5, 907.6, 907.6.1, 907.6.2, 907.6.6, 907.7, 907.7.1, 907.7.2, 

907.2.9.3, 911.1.5, 2702.2.4, 3005.5; 3007.7 
Standard for Fire Doors and Other Opening Protectives .......... 410.3.5, 509.4.2, 716.5, 716.5.7, 716.5.8.1, 

716.5.9.2, 716.6, 716.6.4, 1010.1.4.3 
Standard on Incinerators and Waste and Linen Handling Systems and Equipment ................... 713.13 
Boiler and Combustion System Hazards Code ............................................. .415.8.1 
Standard for Smoke Control Systems .................................................. 909. 7, 909 .8 
Health Care Facilities Code ....................................................... .407 .10, 425 .1 
Life Safety Code .................................................................... 1028.6.2 
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105-13 

110-13 
111-13 
120-15 
170-15 
211-13 
221-15 
252-12 

253-15 

257-12 

259-13 
265-11 

268-12 

275-13 
276-11 

285-12 

286-15 

288-12 

289-13 
409-11 
418-11 
484-15 
654-13 

655-12 
664-12 

701-10 

704-12 

720-15 

750-14 
1124-06 

2001-15 

PCI· 
Standard 
reference 
number 

MNL 124-11 
MNL128-0l 

REFERENCED STANDARDS 

NFPA-continued 
Standard for Smoke Door Assemblies and Other Opening Protectives .................. 405.4.2, 710.5.2.2, 

716.5.3.1, 909.20.4.1 
Standard for Emergency and Standby Power Systems ....................................... 2702.1.2 
Standard on Stored Electrical Energy Emergency and Standby Power Systems ................... 2702.1.2 
Standard for Fire Prevention and Control in Coal Mines ....................................... .426.1 
Standard for Fire Safety and Emergency Symbols ......................................... 1025.2.6.1 
Standard for Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances ...................... 2112.5 
Standard for High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls ......................... 706.2 
Standard Methods of Fire Tests of Door Assemblies ............. 715.4.2, 715.4.3, 715.4.7.3.1, Table 716.3, 

716.3.1, 716.4, 716.5.1, 716.5.3, 716.5.8, 716.5.8.1.l 
Standard Method of Test for Critical Radiant Flux of Floor Covering Systems 

Using a Radiant Heat Energy Source ............ , ..................... .406.8.3, 424.2, 804.2, 804.3 
Standard for Fire Test for Window and Glass Block Assemblies ........ Table 716.3, 716.4, 716.5.3.2, 716.6, 

716.6.1, 716.6.2, 716.6.7.3 
Standard Test Method for Potential Heat of Building Materials ..................... 2603 .4.1.10, 2603 .5 .3 
Standard Methods of Fire Tests for Evaluating Room Fire Growth 

Contribution of Textile Wall Coverings on Full Height Panels and Walls ............... 803.1.3, 803.1.3.1 
Standard Test Method for Determining Ignitability of Exterior 

Wall Assemblies Using a Radiant Heat Energy Source ............ 1406.2.1.1, 1406.2.1.1.1, 1406.2.1.1.2, 
2603.5.7, D105.1 

Standard Method of Fire Tests for the Evaluation of Thermal Barriers ................... 1407.10.2, 2603.4 
Standard Method of Fire Tests for Determining the Heat Release Rate of 

Roofing Assemblies With Combustible Above-Deck Roofing Components ...... 1508.1, 2603 .3, 2603.4.1.5 
Standard Fire Test Method for the Evaluation of Fire Propagation Characteristics of 

Exterior Nonload-bearing Wall Assemblies Containing Combustible Components ........ 718.2.6, 1403.5, 

Standard Methods of Fire Test for Evaluating Contribution of 

1407.10.4, 1409.10.4, 
1510.6.2, 2603.5.5 

Wall and Ceiling Interior Finish to Room Fire Growth ............. 402.6.4.4, 803.1.2, 803.1.2.1, 803.11, 
2603.4, 2603.7.2, 2603.9, 2604.2.4, 2614.4 

Standard Methods of Fire Tests of Horizontal Fire Door Assemblies 
Installed in Horizontal in Fire-resistance-rated Floor Systems .............................. 712.1.13 .1 

Standard Method of Fire Test for Individual Fuel Packages .............................. .402.6.2, 424.2 
Standard for Aircraft Hangars ............................... .412.4.6, Table 412.4.6, 412.4.6.1, 412.6.5 
Standard for Heliports ................................................................. 412.8.4 
Standard for Combustible Metals ......................................................... .426.1 
Standard for the Prevention of Fire & Dust Explosions from the Manufacturing, 

Processing and Handling of Combustible Particulate Solids .................................. .426.1 
Standard for the Prevention of Sulfur Fires and Explosions ..................................... .426.1 
Standard for the Prevention of Fires and Explosions in Wood Processing and 

Woodworking Facilities .............................................................. .426.1 
Standard Method of Fire Tests for Flame-Propagation of Textiles and Films ..... 410.3.6, 424.2, 801.4, 806.1, 

Standard System for the Identification of the Hazards of 

806.3, 806.4, 3102.3, 3102.3.l, 
3102.6.1.1, 3105.4, Dl02.2.8, H106.1.l 

Materials for Emergency Response ................................................ 202, 415 .5 .2 
Standard for the Installation of Carbon Monoxide (CO) Detection and 

Warning Equipment ........................................................ 9151.6.1, 915.1.6.2 
Standard on Water Mist Fire Protection Systems .............................................................. 904.12.1.1 
Code for the Manufacture, Transportation and Storage of Fireworks and 

Pyrotechnic Articles .............................................................. .415.6.1.1 
Standard on Clean Agent Fire Extinguishing Systems ......................................... 904.10 

Precast Prestressed Concrete Institute 
200 West Adams Street, Suite 2100 
Chicago, IL 60606-6938 

Title 

Referenced 
in code 

section number 

Design for Fire Resistance of Precast Prestressed Concrete ................................... 722.2.3 .1 
Recommended Practice for Glass Fiber Reinforced Concrete Panels .............................. 1903.3 
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REFERENCED STANDARDS 

PTI 
Standard 
reference 
number 

PTI DC-10.5-12 

RMI 
Standard 
reference 
number 

ANSI/MH16.l-12 

SBCA 
Standard 
reference 
number 

ANSI/FS 100-12 

SDI 
Standard 
reference 
number 

ANSI/NCl.0-10 
ANSI/RD 1.0-10 
SDI-C-2011 
SDI-QA/QC-2011 

SJI 
Standard 
reference 
number 

CJ-10 
JG-10 
K-10 
LH/DLH-10 

616 

Post-Tensioning Institute 
38800 Country Clnb Drive 
Farmington Hills, MI 48331 

Title 

Standard Requirements for Design and Analysis of Shallow Concrete 

Referenced 
in code 

section number 

Foundations on Expansive Soils ....................................................... 1808.6.2 

Rack Manufacturers Institute 
8720 Red Oak Boulevard, Suite 201 
Charlotte, NC 28217 

Title 

Referenced 
in code 

section number 

Specification for Design, Testing and Utilization oflndustrial Steel Storage Racks .................. 2209.1 

Structural Building Components Association 
6300 Enterprise Lane 
Madison, WI 53719 

Title 

Referenced 
in code 

section number 

Standard Requirements for Wind Pressure Resistance of Foarn Plastic Insulating 
Sheathing Used in Exterior Wall Covering Assemblies .................................... 2603 .10 

Steel Deck Institute 
P. O.Box426 
Glenshaw, PA 15116 

Title 

Referenced 
in code 

section number 

Standard for Noncomposite Steel Floor Deck ............................................ 2210.1.1.1 
Standard for Steel Roof Deck ........................................................ 2210.1.1.2 
Standard for Composite Steel Floor Deck Slabs ........................................... 2210.1.1.3 
Standard for Quality Control and Quality Assurance for Installation of Steel Deck ................. 1705 .2.2 

Steel Joist Institute 
1173B London Links Drive 
Forest, VA 24551 

Title 

Referenced 
in code 

section number 

Standard Specification for Composite Steel Joists, CJ-series ...................... 1604.3.3, 2203.2, 2207.1 
Standard Specification for Joist Girders ...................................... 1604.3.3, 2203.2, 2207.1 
Standard Specification for Open Web Steel Joists, K-series ...................... 1604.3.3, 2203.2, 2207.1 
Standard Specification for Longspan Steel Joists, LH-series 

and Deep Longspan Steel Joists, DLH-series ................................ 1604.3.3, 2203.2, 2207.1 
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SPRI 
Standard 
reference 
number 

ANSI/SPRI/ 
FM4435-ES-1-11 
ANSI/SPRI RP-4-13 
ANSI/SPRI VFl-10 

TIA 
Standard 
reference 
number 

222-G-05 

TMS 
Standard 
reference 
number 

216-2013 

302-2012 

402-2013 

602-2013 

TPI 
Standard 
reference 
number 

TPI 1-2014 

UL 
Standard 
reference 
number 

9-2009 

REFERENCED STANDARDS 

Single-Ply Roofing Institute 
411 Waverly Oaks Road, Suite 331B 
Waltham, MA 02452 

Title 

Referenced 
in code 

section number 

Wind Design Standard for Edge Systems Used with Low Slope Roofing Systems ................... 1504.5 
Wind Design Guide for Ballasted Single-ply Roofing Systems .................................. 1504.4 
External Fire Design Standard for Vegetative Roofs .......................................... 1505 .10 

Telecommunications Industry Association 
1320 N. Courthouse Road 
Arlington, VA 22201-3834 

Title 

Structural Standards for Antenna Supporting Structures and Antennas, 
including-Addendum 1, 222-G-1, Dated 2007, Addendum 2, 222-G-2 Dated 2009 

Referenced 
in code 

section number 

Addendum 3, 222-3 dated 2013 and Addendum 4, 222-G-4 dated 2014 ....................... 1609.1.1, 

The Masonry Society 
105 South Sunset Street, Suite Q 
Longmont, CO 80501 

Title 

3108.1, 3108.2 

Referenced 
in code 

section number 

Standard Method for Determining Fire Resistance of Concrete 
and Masonry Construction Assemblies ....................................... Table 721.1(2), 722.1 

Standard Method for Determining the Sound Transmission Class 
Rating for Masonry Walls ........................................................... 1207.2.1 

Building Code for Masonry Structures ..................... 1405.6, 1405.6.1, 1405.6.2, 1405.10, 1604.3.4, 
1705.4, 1705.4.1, 1807.1.6.3, 1807.1.6.3.2, 1808.9 

2101.2, 2106.1, 2107.1, 2107.2, 2107.3, 2107.4, 
2108.1, 2108.2, 2108.3, 2109.1, 2109.1.1, 2109.2, 2109.2.1, 2109.3, 2110.l 

Specification for Masonry Structures .................................... 1405.6.1, 1705.4, 1807.1.6.3, 

Truss Plate Institute 
218 N. Lee Street, Suite 312 
Alexandria, VA 22314 

Title 

2103.1, 2103.2.1, 2103.3, 2103.4, 2104.1, 2105.1 

Referenced 
in code 

section number 

National Design Standard for Metal-plate-connected Wood Truss Construction ............. 2303.4.6, 2306.1 

ULLLC 
333 Pfingsten Road 
Northbrook, 1L 60062-2096 

Title 

Referenced 
in code 

section number 

Fire Tests of Window Assemblies ...... 715.5.2, 716.3.2, 716.4, 716.5.3.2, 716.6, 716.6.1, 716.6.2, 716.6.8.1 
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REFERENCED STANDARDS 

lOA-2009 
lOB-2008 
lOC-2009 
14B-2008 

14C--06 

55A--04 
103-2010 

127-2011 
199E-04 

217--06 
263-11 

268--09 
294-1999 
300--05(R2010) 

300A--06 

305-2012 
325--02 

555-2006 
555C-2006 
555S-99 
580-2006 

641-2010 
710B-2011 
723-2008 

790--04 

793--08 

864--03 

924--06 

1040-96 

1256--02 

1479-03 

1482-2011 
1703-02 

1715-97 

1777-2007 
1784--01 

1897-12 
1975--06 

618 

UL-continued 
Tin Clad Fire Doors .................................................................... 716.5 
Fire Tests of Door Assemblies-with Revisions through April 2009 ............................. 716.5.2 
Positive Pressure Fire Tests of Door Assemblies .......................... 716.5.1, 716.5.3, 1010.1.10.1 
Sliding Hardware for Standard Horizontally mounted Tin Clad Fire Doors-

with Revisions Through May 3, 2013 .................................................... 716.5 
Swinging Hardware for Standard Tin Clad Fire Doors Mounted Singly and in Pairs-

with Revisions through May 2013 ....................................................... 716.5 
Materials for Built-Up Roof Coverings .................................................. 1507.10.2 
Factory-built Chimneys, for Residential Type and Building Heating Appliances-

with Revisions through July 2012 ..................................................... 718.2.5.1 
Factory-built Fireplaces ....................................................... 718.2.5.1, 2111.11 
Outline of Investigation for Fire Testing of Sprinklers and 

Water Spray Nozzles for Protection of Deep Fat Fryers .................................. 904.11.4.1 
Single and Multiple Station Smoke Alarms-with Revisions through April 2012 ........ : ......... 907 .2.11 
Standard for Fire Tests of Building Construction and Materials ......... 703.2, 703.2.1, 703.2.3, 703.3, 703.4, 

703.6, 704.12, 705.7, 705.8.5, 707.7, 711.3.2, 714.3.1, 
714.4.1.1, 715.1, 716.2, Table 716.3, 716.5.6, 716.5.8.1.1, 

716.7.1, 717.5.2, 717.5.3, 717.6.2.l, Table 721.1(1), 
1407.10.2, 2103.1, 2603.4, 2603.5.1 

Smoke Detectors for Fire Alarm Systems .................................. 407.8, 907.2.6.2, 907.2.11.7 
Access Control System Units-with Revisions through September 2010 .... 1010.1.9.6, 1010.1.9.8, 1010.1.9.9 
Fire Testing of Fire Extinguishing Systems for Protection of 

Commercial Cooking Equipment-with Revisions through July 16, 2010 ....................... 904.11 
Outline of Investigation for Extinguishing System Units for Residential Range 

Top Cooking Surfaces ........................................................ 407.2.6, 904.13 
Panic Hardware ..................................... : ............................. 1010.1.10.1 
Door, Drapery, Gate, Louver and Window Operations and Systems-

with Revisions through June 2013 ............................................... 406.3.6, 3110.4 
Fire Dampers-with Revisions through May 2012 ............................................ 717.3 
Ceiling Dampers-with Revisions through May 2010 ......................................... 717.3 
Smoke Dampers-with Revisions through May 2012 ................................... 717.3, 717.3.1 
Test for Uplift Resistance of Roof Assemblies-

with Revisions through July 2009 .............................................. 1504.3.1, 1504.3.2 
Type L Low-temperature Venting Systems-with Revisions through May 2013 ................ 2113.11.1.4 
Recirculating Systems ................................................................. 904.11 
Standard for Test for Surface Burning Characteristics of 

Building Materials-with Revisions through September 2010 .......................... 202, 402.6.4.4, 
406.7.2, 703.5.2, 720.1, 720.4, 803.1.1, 

803.1.4, 803.10, 803.11, 806.7, 1404.12.1, 1407.9, 1407.10.1, 
1409.9, 1409.10.l, 1510.6.2, 1510.6.3, 2303.2, 2603.3, 
2603.4.1.13, 2606.3.5.4, 2603.7.1, 2603.7.2, 2603.7.3, 

2604.2.4, 2606.4, 2612.3, 2614.3, 3105.4 
Standard Test Methods for Fire Tests of Roof Coverings-

with Revisions through October 2008 ................................ 1505.1, 2603.6, 2610.2, 2610.3 
Standards for Automatically Operated Roof Vents for Smoke and Heat-

with Revisions through September 2011 ...................................... .406.8.5.1.1, 910.3. l 
Standards for Control Units and Accessories for Fire Alarm Systems-

with Revisions through August 2012 ............................................. 421.6.2, 909.12 
Standard for Safety Emergency Lighting and Power Equipment-

with Revisions through February 2011 ................................................... 1013.5 
Fire Test of Insulated Wall Construction-

with Revisions through October 2012 ........................... 1407.10.3, 1409.10.3, 2603.4, 2603.9 
Fire Test of Roof Deck Construction-

with Revisions through January 2007 ................................... 1508.1, 2603.3, 2603.4.1.5 
Fire Tests of Through-penetration Firestops-

with Revisions through October 2012 ....................... 202, 714.3.1.2, 714.3.2, 714.4.1.2, 714.4.4 
Solid-Fuel-type Room Heaters ..................................................... 2112.2, 2112.5 
Flat-Plate Photovoltaic Modules and Panels-

with Revisions through November 2014 ....................... 1505.9, 1507.17.1, 1507.17.6, 1509.7.4 
Fire Test of Interior Finish Material-

with Revisions through January 2013 ........... 1407.10.3, 1409.10.2, 1409.10.3, 2603.4, 2603.9, 2614.4 
Chimney Liners-with Revisions through July 2009 ............................... 2113.11.1, 2113.19 
Air Leakage Tests of Door Assemblies-

with Revisions through July 2009 .......................... 710.5.2.2, 710.5.2.2.1, 716.5.3.1, 716.5.7.1, 
716.5.7.3, 3006.3, 3007.6.3, 3008.6.3 

Uplift Tests for Roof Covering Systems ................................................... 1504.3.l 
Fire Test of Foamed Plastics Used for Decorative Purposes ..................... .402.6.2, 402.6.4.5, 424.2 
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1994-04 

2017-2008 

2034-2008 

2075-2013 
2079-04 

2196-2001 
2200-2012 

ULC 
Standard 
reference 
number 

CAN/ULC S 102.2-2010 

USC 

Standard 
reference 
number 

18 USC Part 1, Ch.40 

WCLIB 
Standard 
reference 
number 

AITC Technical 
Note7-96 
AITC 104-03 
AITC 110-01 
AITC 113-10 
AITC 117-10 
AITC 119-96 
AITC200-09 

UL-continued 
Luminous Egress Path Marking Systems-

REFERENCED STANDARDS 

with Revisions through November 2010 .................... 411.7, 1025.2.1, 1025.2.3, 1025.2.4, 1025.4 
Standards for General-purpose Signaling Devices and Systems-

with Revisions through May 2011 ......................................... .406.8.5.1.1, 3109.4.1.8 
Standard for Single- and Multiple-Station Carbon Monoxide Alarm-

with Revisions through February 2009 ........................................... 915.4.2, 915.4.3 
Standard for Gas and Vapor Detectors and Sensors .................. 421.6.2, 406.8.5.1.1, 915.5.1, 915.5.3 
Tests for Fire Resistance of Building Joint Systems-

with Revisions through December 2012 ......................................... 202, 715.3, 715.6 
Tests for Fire Resistive Cables-with Revisions through March 2012 ...................... 913.2.2, 2702.3 
Stationary Engine Generator Assemblies-with Revisions through June 2013 .................... 2702.1.1 

Underwriters Laboratories of Canada 
7 Underwriters Road 
Toronto, Ontario, Canada M1R3B4 

Title 

Standard Method of Test for Surface Burning Characteristics of Flooring, 

Referenced 
in code 

section number 

Floor Coverings and Miscellaneous Materials and Assemblies-with 2000 Revisions ............... 720.4 

United States Code 
c/o Superintendent of Documents 
U.S. Government Printing Office 
732 North Capitol Street NW 
Washington, DC 20401 

Title 

Referenced 
in code 

section number 

Importation, Manufacture, Distribution and Storage of Explosive Materials .......................... 202 

West Coast Lumber Inspection Bureau 
P. 0. Box 23145 
Portland, OR 97281 

Title 

Referenced 
in code 

section number 

Calculation of Fire Resistance of Glued Laminated Timbers .................................. 722.6.3.3 
Typical Construction Details ............................................................. 2306.l 
Standard Appearance Grades for Structural Glued Laminated Timber ............................ 2306.1 
Standard for Dimensions of Structural Glued Laminated Timber ................................ 2306.1 
Standard Specifications for Structural Glued Laminated Timber of Softwood Species ................ 2306.1 
Standard Specifications for Structural Glued Laminated Timber of Hardwood Species ............... 2306.1 
Manufacturing Quality Control Systems Manual for Structural Glued Laminated Timber ............. 2306.1 
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REFERENCED STANDARDS 

WDMA 
Standard 
reference 
number 

AAMAJWDMA/CSA 
101/I.S.2/A440--ll 

WRI 
Standard 
reference 
number 

WRI/CRSI-81 

620 

Window and Door Manufacturers Association 
2025 M Street, NW Suite 800 
Washington, DC 20036-3309 

Title 

Referenced 
in code 

section number 

Specifications for Windows, Doors and Unit Skylights ................................ 1709.5.1, 2405.5 

Wire Reinforcement Institute, Inc. 
942 Main Street, Suite 300 
Hartford, CT 06103 

Title 

Referenced 
in code 

section number 

Design of Slab-on-ground Foundations-with 1996 Update ................................... 1808.6.2 
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APPENDIX A 

EMPLOYEE QUALIFICATIONS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION A 101 
BUILDING OFFICIAL QUALIFICATIONS 

AlOl.1 Building official. The building official shall have at 
least 10 years' experience or equivalent as an architect, engi
neer, inspector, contractor or superintendent of construction, 
or any combination of these, 5 years of which shall have been 
supervisory experience. The building official should be certi
fied as a building official through a recognized certification 
program. The building official shall be appointed or hired by 
the applicable governing authority. 

Al01.2 Chief inspector. The building official can designate 
supervisors to administer the provisions of this code and the 
International Mechanical, Plumbing and Fuel Gas Codes. 
Each supervisor shall have at least 10 years' experience or 
equivalent as an architect, engine.er, inspector, contractor or 
superintendent of construction, or any combination of these, 
5 years of which shall have been in a supervisory capacity. 
They shall be certified through a recognized certification pro
gram for the appropriate trade. 

AlOl.3 Inspector and plans examiner. The building official 
shall appoint or hire such number of officers, inspectors, 
assistants and other employees as shall be authorized by the 
jurisdiction. A person shall not be appointed or hired as 
inspector of construction or plans examiner who has not had 
at least 5 years' experience as a contractor, engineer, archi
tect, or as a superintendent, foreman or competent mechanic 
in charge of construction. The inspector or plans examiner 
shall be certified through a recognized certification program 
for the appropriate trade. 

Al01.4 Termination of employment. Employees in the 
position of building official, chief inspector or inspector shall 
not be removed from office except for cause after full oppor
tunity has been given to be heard on specific charges before 
such applicable governing authority. 

SECTION A102 
REFERENCED STANDARDS 

IBC-15 International Building Code AlOl.2 

IMC-15 International Mechanical Code AlOl.2 

IPC-15 International Plumbing Code AlOl.2 

IFGC-15 International Fuel Gas Code AlOl.2 
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APPENDIX 8 

BOARD OF APPEALS 

' 
The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION 8101 
GENERAL 

Bl01.l Application. The application for appeal shall be filed 
on a form obtained from the building official within 20 days 
after the notice was served. 

BlOl.2 Membership of board. The board of appeals shall 
consist of persons appointed by the chief appointing authority 
as follows: 

1. One for 5 years; one for 4 years; one for 3 years; one 
for 2 years; and one for 1 year. 

2. Thereafter, each new member shall serve for 5 years or 
until a successor has been appointed. 

The building official shall be an ex officio member of said 
board but shall have no vote on any matter before the board. 

Bl01.2.1 Alternate members. The chief appointing 
authority shall appoint two alternate members who shall 
be called by the board chairperson to hear appeals during 
the absence or disqualification of a ·member. Alternate 
members shall possess the qualifications required for 
board membership and shall be appointed for 5 years, or 
until a successor has been appointed. 

BlOl.2.2 Qualifications. The board of appeals shall con
sist of five individuals, one from each of the following 
professions or disciplines: 

1. Registered design professional with architectural 
experience or a builder or superintendent of building 
construction with at least 10 years' experience, 5 of 
which shall have been in responsible charge of 
work. 

2. Registered design professional with structural engi
neering experience. 

3. Registered design professional with mechanical and 
plumbing engineering experience or a mechanical 
contractor with at least 10 years' experience, 5 of 
which shall have been in responsible charge of 
work. 

4. Registered design professional with electrical engi
neering experience or an electrical contractor with at 
least 10 years' experience, 5 of which shall have 
been in responsible charge of work. 

5. Registered design professional with fire protection 
engineering experience or a fire protection contrac
tor with at least 10 years' experience, 5 of which 
shall have been in responsible charge of work. 

Bl01.2.3 Rules and procedures. The board is authorized 
to establish policies and procedures necessary to carry out 
its duties. 
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BlOl.2.4 Chairperson. The board shall annually select 
one of its members to serve as chairperson. 

BlOl.2.5 Disqualification of member. A member shall 
not hear an appeal in which that member has a personal, 
professional or financial interest. 

BlOl.2.6 Secretary. The chief administrative officer shall 
designate a qualified clerk to serve as secretary to the 
board. The secretary shall file a detailed record of all pro
ceedings in the office of the chief administrative officer. 

BlOl.2.7 Compensation of members. Compensation of 
members shall be determined by law. 

BlOl.3 Notice of meeting. The board shall meet upon notice 
from the chairperson, within 10 days of the filing of an appeal 
or at stated periodic meetings. 

BlOl.3.1 Open hearing. All hearings before the board 
shall be open to the public. The appellant, the appellant's 
representative, the building official and any person whose 
interests are affected shall be given an opportunity to be 
heard. 

BlOl.3.2 Procedure. The board shall adopt and make 
available to the public through the secretary procedures 
under which a hearing will be conducted. The procedures 
shall not require compliance with strict rules of evidence, 
but shall mandate that only relevant information be 
received. 

BlOl.3.3 Postponed hearing. When five members are not 
present to hear an appeal, either the appellant or the appel
lant's representative shall have the right to request a post
ponement of the hearing. 

BlOl.4 Board decision. The board shall modify or reverse 
the decision of the building official by a concurring vote of 
two-thirds of its members. 

BlOl.4.1 Resolution. The decision of the board shall be 
by resolution. Certified copies shall be furnished to the 
appellant and to the building official. 

BlOl.4.2 Administration. The building official shall take 
immediate action in accordance with the decision of the 
board. 
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APPENDIXC 

GROUP U-AGRICUL TURAL BUILDINGS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION C101 
GENERAL 

ClOl.1 Scope. The provisions of this appendix shall apply 
exclusively to agricultural buildings. Such buildings shall be 
classified as Group U and shall include the following uses: 

1. Livestock shelters or buildings, including shade struc-
tures and milking barns. 

2. Poultry buildings or shelters. 

3. Barns. 

4. Storage of equipment and machinery used exclusively 
in agriculture. 

5. Horticultural structures, including detached production 
greenhouses and crop protection shelters. 

6. Sheds. 

7. Grain silos. 

8. Stables. 

SECTION C102 
ALLOWABLE HEIGHT AND AREA 

Cl02.1 General. Buildings classified as Group U Agricul
tural shall not exceed the area or height limits specified in 
Table C102.1. 

Cl02.2 One-story unlimited area. The area of a one-story 
Group U agricultural building shall not be limited if the 
building is surrounded and adjoined by public ways or yards 
not less than 60 feet (18 288 mm) in width. 

Cl02.3 Two-story unlimited area. The area of a two-story 
Group U agricultural building shall not be limited if the 
building is surrounded and adjoined by public ways or yards 
not less than 60 feet (18 288 mm) in width and is provided 
with an approved automatic sprinkler system throughout in 
accordance with Section 903.3.1.1. 

SECTION C103 
MIXED OCCUPANCIES 

Cl03.l Mixed occupancies. Mixed occupancies shall be 
protected in accordance with Section 508. 

SECTION C104 
EXITS 

Cl04.1 Exit facilities. Exits shall be provided in accordance 
with Chapters 10 and 11. 

Exceptions: 

1. The maximum travel distance from any point in the 
building to an approved exit shall not exceed 300 
feet (91 440 mm). 

2. One exit is required for each 15,000 square feet 
(1393.5 m2

) of area or fraction thereof. 

TABLE C102.1 
BASIC ALLOWABLE AREA FOR A GROUP U, ONE STORY IN HEIGHT AND MAXIMUM HEIGHT OF SUCH OCCUPANCY 

I I II I Ill and IV I v 
A I B I A I B I IIIAandIV I IIIB I A I B 

ALLOWABLE AREA (square feet)• 

Unlimited I 60,000 I 27,100 I 18,000 I 27,100 I 18,000 I 21,100 I 12,000 

MAXIMUM HEIGHT IN STORIES 

Unlimited I 12 I 4 I 2 I 4 I 2 I 3 I 2 

MAXIMUM HEIGHT IN FEET 

Unlimited I 160 I 65 I 55 I 65 I 55 I 50 I 40 

For SI: 1 square foot= 0.0929 rn2
• 

a. See Section C102 for unlimited area under certain conditions. 
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APPENDIX D 

FIRE DISTRICTS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION 0101 
GENERAL 

D101.1 Scope. The fire district shall include such territory or 
portion as outlined in an ordinance or law entitled "An Ordi
nance (Resolution) Creating and Establishing a Fire District." 
Wherever, in such ordinance creating and establishing a fire 
district, reference is made to the fire district, it shall be con
strued to mean the fire district designated and referred to in 
this appendix. 

DlOl.1.1 Mapping. The fire district complying with the 
provisions of Section DlOl.1 shall be shown on a map that 
shall be available to the public. 

Dl01.2 Establishment of area. For the purpose of this code, 
the fire district shall include that territory or area as described 
in Sections DlOl.2.1 through DlOl.2.3. 

DlOl.2.1 Adjoining blocks. Two or more adjoining 
blocks, exclusive of intervening streets, where at least 50 
percent of the ground area is built upon and more than 50 
percent of the built-on area is devoted to hotels and motels 
of Group R-1; Group B occupancies; theaters, nightclubs, 
restaurants of Group A-1 and A-2 occupancies; garages, 
express and freight depots, warehouses and storage build
ings used for the storage of finished products (not located 
with and forming a part of a manufactured or industrial 
plant); or Group S occupancy. Where the average height 
of a building is two and one-half stories or more, a block 
should be considered if the ground area built upon is at 
least 40 percent. 

DlOl.2.2 Buffer zone. Where four contiguous blocks or 
more comprise a fire district, there shall be a buffer zone 
of 200 feet (60 960 mm) around the perimeter of such dis
trict. Streets, rights-of-way and other open spaces not sub
ject to building construction can be included in the 200-
foot (60 960 mm) buffer zone. 

DlOl.2.3 Developed blocks. Where blocks adjacent to the 
fire district have developed to the extent that at least 25 
percent of the ground area is built upon and 40 percent or 
more of the built-on area is devoted to the occupancies 
specified in Section DlOl.2.1, they can be considered for 
inclusion in the fire district, and can form all or a portion 
of the 200-foot (60 960 mm) buffer zone required in Sec
tion DlOl.2.2. 

SECTION 0102 
BUILDING RESTRICTIONS 

Dl02.1 Types of construction permitted. Within the fire 
district every building hereafter erected shall be either Type I, 
II, ill or IV, except as permitted in Section Dl04. 
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D102.2 Other specific requirements. 

Dl02.2.1 Exterior walls. Exterior walls of buildings 
located in the fire district shall comply with the require
ments in Table 601 except as required in Section 
Dl02.2.6. 

Dl02.2.2 Group H prohibited. Group H occupancies 
shall be prohibited from location within the fire district. 

Dl02.2.3 Construction type. Every building shall be con
structed as required based on the type of construction indi
cated in Chapter 6. 

Dl02.2.4 Roof covering. Roof covering in the fire district 
shall conform to the requirements of Class A or B roof 
coverings as defined in Section 1505. 

Dl02.2.5 Structural fire rating. Walls, floors, roofs and 
their supporting structural members shall be a minimum of 
1-hour fire-resistance-rated construction. 

Exceptions: 

1. Buildings of Type N construction. 

2. Buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 

3. Automobile parking structures. 

4. Buildings surrounded on all sides by a perma
nently open space of not less than 30 feet (9144 
mm). 

5. Partitions complying with Section 603.1, Item 
11. 

Dl02.2.6 Exterior walls. Exterior load-bearing walls of 
Type II buildings shall have a fire-resistance rating of 2 
hours or more where such walls are located within 30 feet 
(9144 mm) of a common property line or an assumed 
property line. Exterior nonload-bearing walls of Type II 
buildings located within 30 feet (9144 mm) of a common 
property line or an assumed property line shall have fire
resistance ratings as required by Table 601, but not less 
than 1 hour. Exterior walls located more than 30 feet 
(9144 mm) from a common property line or an assumed 
property line shall comply with Table 601. 

Exception: In the case of one-story buildings that are 
2,000 square feet (186 m2

) or less in area, exterior walls 
located more than 15 feet (4572 mm) from a common 
property line or an assumed property line need only 
comply with Table 601. 

D102.2.7 Architectural trim. Architectural trim on build
ings located in the fire di.strict shall be constructed of 
approved noncombustible materials or fire-retardant
treated wood. 
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Dl02.2.8 Permanent canopies. Permanent canopies are 
permitted to extend over adjacent open spaces provided all 
of the following are met: 

1. The canopy and its supports shall be of noncombus
tible material, fire-retardant-treated wood, Type IV 
construction or of 1-hour fire-resistance-rated con
struction. 

Exception: Any textile covering for the canopy 
shall be flame resistant as determined by tests 
conducted in accordance with NFPA 701 after 
both accelerated water leaching and accelerated 
weathering. 

2. Any canopy covering, other than textiles, shall have 
aflame spread index not greater than 25 when tested 
in accordance with ASTM E 84 or UL 723 in the 
form intended for use. 

3. The canopy shall have at least one long side open. 

4. The maximum horizontal width of the canopy shall 
not exceed 15 feet (4572 mm). 

5. The fire resistance of exterior walls shall not be 
reduced. 

D102.2.9 Roof structures. Structures, except aerial sup
ports 12 feet (3658 mm) high or less, flagpoles, water 
tariks and cooling towers, placed above the roof of any 
building within the fire district shall be of noncombustible 
material and shall be supported by construction of non
combustible material. 

D102.2.10 Plastic signs. The use of plastics complying 
with Section 2611 for signs is permitted provided the 
structure of the sign in which the plastic is mounted or 
installed is noncombustible. 

D102.2.11 Plastic veneer. Exterior plastic veneer is not 
permitted in the fire district. 

SECTION D103 
CHANGES TO BUILDINGS 

D103.1 Existing buildings within the fire district. An exist
ing building shall not hereafter be increased in height or area 
unless it is of a type of construction permitted for new build
ings within the fire district or is altered to comply with the 
requirements for such type of construction. Nor shall any 
existing building be hereafter extended on any side, nor 
square footage or floors added within the existing building 
unless such modifications are of a type of construction per
mitted for new buildings within the fire district. 

Dl03.2 Other alterations. Nothing in Section Dl03. l shall 
prohibit other alterations within the fire district provided 
there is no change of occupancy that is otherwise prohibited 
and the fire hazard is not increased by such alteration. 

D103.3 Moving buildings. Buildings shall not hereafter be 
moved into the fire district or to another lot in the fire district 
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unless the building is of a type of construction permitted in 
the fire district. 

SECTION D104 
BUILDINGS LOCATED 

PARTIALLY IN THE FIRE DISTRICT 

D104.1 General. Any building located partially in the fire 
district shall be of a type of construction required for the fire 
district, unless the major portion of such building lies outside 
of the fire district and no part is more than 10 feet (3048 mm) 
inside the boundaries of the fire district. 

SECTION D105 
EXCEPTIONS TO RESTRICTIONS IN FIRE DISTRICT 

D105.1 General. The preceding provisions of this appendix 
shall not apply in the following instances: 

1. Temporary buildings used in connection with duly 
authorized construction. 

2. A private garage used exclusively as such, not more 
than one story in height, nor more than 650 square 
feet ( 60 m2

) in area, located on the same lot with a 
dwelling. 

3. Fences not over 8 feet (2438 mm) high. 

4. Coal tipples, material bins and trestles of Type IV 
construction. 

5. Water tariks and cooling towers conforming to Sec
tions 1509.3 and 1509.4. 

6. Greenhouses less than 15 feet (4572 mm) high. 

7. Porches on dwellings not over one story in height, and 
not over 10 feet (3048 mm) wide from the face of the 
building, provided such porch does not come within 5 
feet (1524 mm) of any property line. 

8. Sheds open on a long side not over 15 feet ( 4572 mm) 
high and 500 square feet ( 46 m2

) in area. 

9. One- and two-family dwellings where of a type of 
construction not permitted in the fire district can be 
extended 25 percent of the floor area existing at the 
time of inclusion in the fire district by any type of 
construction permitted by this code. 

10. Wood decks less than 600 square feet (56 m2
) where 

constructed of 2-inch (51 mm) nominal wood, pres
sure treated for exterior use. 

11. Wood veneers on exterior walls conforming to Sec
tion 1405.5. 

12. Exterior plastic veneer complying with Section 
2605 .2 where installed on exterior walls required to 
have afire-resistance rating not less than 1 hour, pro
vided the exterior plastic veneer does not exhibit sus
tained flaming as defined in NFP A 268. 
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SECTION 0106 
REFERENCED STANDARDS 

ASTM E 84- Test Method for Surlace D102.2.8 
2013A Burning Characteristics of 

Building Materials 

NFP A 268-12 Test Method for Determining D 105 .1 
Ignitability of Exterior Wall 
Assemblies Using a Radiant 
Heat Energy Source 

NFPA 701-10 Methods of Fire Tests for Dl02.2.8 

UL 723-08 

Flame-Propagation of Textiles 
and Films 

Standard for Test for Surlace D102.2.8 
Burning Characteristics of 
Building Materials, with Revisions 
through September 2010 
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SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION E101 
GENERAL 

I 
ElOl.1 Scope. The provisions of this appendix shall control 
the supplementary requirements for the design and construc
tion of facilities for accessibility for individuals with disabili
ties. 

ElOl.2 Design. Technical requirements for items herein shall 
comply with this code and ICC All 7.1. 

SECTION E102 
DEFINITIONS 

El02.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 

CLOSED-CIRCUIT TELEPHONE. A telephone with a 
dedicated line such as a house phone, courtesy phone or 
phone that must be used to gain entrance to a facility. 

MAILBOXES. Receptacles for the receipt of documents, 
packages or other deliverable matter. Mailboxes include, but 
are not limited to, post office boxes and receptacles provided 
by commercial mail-receiving agencies, apartment houses 
and schools. 

TRANSIENT LODGING. A building, facility or portion 
thereof, excluding inpatient medical care facilities and long
term care facilities, that contains one or more dwelling units 
or sleeping units. Examples of transient lodging include, but 
are not limited to, resorts, group homes, hotels, motels, dor
mitories, homeless shelters, halfway houses and social ser
vice lodging. 

SECTION E103 
ACCESSIBLE ROUTE 

E103.1 Raised platforms. In banquet rooms or spaces where 
a head table or speaker's lectern is located on a raised plat
form, an accessible route shall be provided to the platform. 

SECTION E104 
SPECIAL OCCUPANCIES 

El04.1 General. Transient lodging facilities shall be pro
vided with accessible features in accordance with Section 
El04.2. Group I-3 occupancies shall be provided with acces
sible features in accordance with Section El04.2. 

El04.2 Communication features. Accessible communica
tion features shall be provided in accordance with Sections 
El04.2.1 through El04.2.4. 

El04.2.1 Transient lodging. In transient lodging facili
ties, sleeping units with accessible communication fea
tures shall be provided in accordance with Table El04.2.1. 
Units required to comply with Table El04.2.1 shall be dis
persed among the various classes of units. 

El04.2.2 Group I~3. In Group I-3 occupancies at least 2 
percent, but no fewer than one of the total number of gen
eral holding cells and general housing cells equipped with 
audible emergency alarm systems and permanently 
installed telephones within the cell, shall comply with Sec
tion El04.2.4. 

El04.2.3 Dwelling units and sleeping units. Where 
dwelling units and sleeping units are altered or added, the 
requirements of Section El04.2 shall apply only to the 
units being altered or added until the number of units with 

TABLE E104.2.1 
DWELLING OR SLEEPING UNITS WITH ACCESSIBLE COMMUNICATION FEATURES 

TOTAL NUMBER OF DWELLING OR SLEEPING UNITS PROVIDED 
· MINIMUM REQUIRED NUMBER OF DWELLING OR SLEEPING 

UNITS WITH ACCESSIBLE COMMUNICATION FEATURES 

1 1 

2 to 25 2 

26 to 50 4 

51to75 7 

76 to 100 9 

101to150 12 

151to200 14 

201to300 17 

301to400 20 

401to500 22 

501to1,000 5% of total 

1,001 and over 50 plus 3 for each 100 over 1,000 

2015 INTERNATIONAL BUILDING CODE® 631 



APPENDIX E 

accessible communication features complies with the min
imum number required for new construction. 

E104.2.4 Notification devices. Visual notification devices 
shall be provided to alert room occupants of incoming 
telephone calls and a door knock or bell. Notification 
devices shall not be connected to visual alarm signal appli
ances. Permanently installed telephones shall have volume 
controls and an electrical outlet complying with ICC 
All 7.1 located within 48 inches (1219 mm) of the tele
phone to facilitate the use of a TTY. 

SECTION E105 
OTHER FEATURES AND FACILITIES 

E105.1 Portable toilets and bathing rooms. Where multiple 
single-user portable toilet or bathing units are clustered at a 
single location, at least 5 percent, but not less than one toilet 
unit or bathing unit at each cluster, shall be accessible. Signs 
containing the International Symbol of Accessibility shall 
identify accessible portable toilets and bathing units. 

Exception: Portable toilet units provided for use exclu
sively by construction personnel on a construction site .. 

E105.2 Laundry equipment. Where provided in spaces 
required to be accessible, washing machines and clothes dry
ers shall comply with this section. 

ElOS.2.1 Washing machines. Where three or fewer 
washing machines are provided, at least one shall be 
accessible. Where more than three washing machines are 
provided, at least two shall be accessible. 

ElOS.2.2 Clothes dryers. Where three or fewer clothes 
dryers are provided, at least one shall be accessible. Where 
more than three clothes dryers are provided, at least two 
shall be accessible. 

E105.3 Gaming machines, depositories, vending 
machines, change machines and similar equipment. At 
least one of each type of depository, vending machine, 
change machine and similar equipment shall be accessible. 
Two percent of gaming machines shall be accessible and pro
vided with a front approach. Accessible gaming machines 
shall be distributed throughout the different types of gaming 
machines provided. 

Exception: Drive-up-only depositories are not required to 
comply with this section. 

E105.4 Mailboxes. Where mailboxes are provided in an inte
rior location, at least 5 percent, but not less than one, of each 
type shall be accessible. In residential and institutional facili
ties, where mailboxes are provided for each dwelling unit or 
sleeping unit, accessible mailboxes shall be provided for each 
unit required to be an Accessible unit. 

E105.5 Automatic teller machines and fare machines. 
Where automatic teller machines or self-service fare vending, 
collection or adjustment machines are provided, at least one 
machine of each type at each location where such machines 
are provided shall be accessible. Where bins are provided for 
envelopes, wastepaper or other purposes, at least one of each 
type shall be accessible. 
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E105.6 Two-way communication systems. Where two-way 
communication systems are provided to gain admittance to a 
building or facility or to restricted areas within a building or 
facility, the system shall be accessible. 

SECTION E106 
TELEPHONES 

El06.1 General. Where coin-operated public pay telephones, 
coinless public pay telephones, public closed-circuit tele
phones, courtesy phones or other types of public telephones 
are provided, accessible public telephones shall be provided 
in accordance with Sections E106.2 through E106.5 for each 
type of public telephone provided. For purposes of this sec
tion, a bank of telephones shall be considered two or more 
adjacent telephones. 

El06.2 Wheelchair-accessible telephones. Where public 
telephones are provided, wheelchair-accessible telephones 
shall be provided in accordance with Table E106.2. 

Exception: Drive-up-only public telephones are not 
required to be accessible. 

TABLE E106.2 
WHEELCHAIR-ACCESSIBLE TELEPHONES 

NUMBER OF TELEPHONES MINIMUM REQUIRED NUMBER OF 
PROVIDED ON A FLOOR, LEVEL WHEELCHAIR-ACCESSIBLE 

OR EXTERIOR SITE TELEPHONES 

1 or more single nnit 1 per floor, level and exterior site 

1 bank 1 per floor, level and exterior site 

2 or more banks 1 per bank 

El06.3 Volume controls. All public telephones provided 
shall have accessible volume control. 

El06.4 TTYs. TTYs shall be provided in accordance with 
Sections E106.4.l through E106.4.9. 

E106.4.1 Bank requirement. Where four or more public 
pay telephones are provided at a bank of telephones, at 
least one public TTY shall be provided at that bank. 

Exception: TTY s are not required at banks of tele
phones located within 200 feet (60 960 mm) of, and on 
the same floor as, a bank containing a public TTY. 

E106.4.2 Floor requirement. Where four or more public 
pay telephones are provided on a floor of a privately 
owned building, at least one public TTY shall be provided 
on that floor. Where at least one public pay telephone is 
provided on a floor of a publicly owned building, at least 
one public TTY shall be provided on that floor. 

E106.4.3 Building requirement. Where four or more 
public pay telephones are provided in a privately owned 
building, at least one public TTY shall be provided in the 
building. Where at least one public pay telephone is pro
vided in a publicly owned building, at least one public 
TTY shall be provided in the building. 

El06.4.4 Site requirement. Where four or more public 
pay telephones are provided on a site, at least one public 
TTY shall be provided on the site. 
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E106.4.5 Rest stops, emergency road stops and service 
plazas. Where a public pay telephone is provided at a pub
lic rest stop, emergency road stop or service plaza, at least 
one public TTY shall be provided. 

E106.4.6 Hospitals. Where a public pay telephone is pro
vided in or adjacent to a hospital emergency room, hospi
tal recovery room or hospital waiting room, at least one 
public TTY shall be provided at each such location. 

E106.4.7 Transportation facilities. Transportation facili
ties shall be provided with TTY s in accordance with Sec
tions E109.2.5 and Ell0.2 in addition to the TTYs 
required by Sections E106.4.1 through E106.4.4. 

E106.4.8 Detention and correctional facilities. In deten
tion and correctional facilities, where a public pay tele
phone is provided in a secured area used only by detainees 
or inmates and security personnel, then at least one TTY 
shall be provided in at least one secured area. 

E106.4.9 Signs. Public TTY s shall be identified by the 
International Symbol of TTY complying with ICC 
All 7 .1. Directional signs indicating the location of the 
nearest public TTY shall be provided at banks of public 
pay telephones not containing a public TTY. Additionally, 
where signs provide direction to public pay telephones, 
they shall also provide direction to public TTY s. Such 
signs shall comply with visual signage requirements in 
ICC Al17.1 and shall include the International Symbol of 
TTY. 

El06.5 Shelves for portable TTY s. Where a bank of tele
phones in the interior of a building consists of three or more 
public pay telephones, at least one public pay telephone at the 
bank shall be provided with a shelf and an electrical outlet. 

Exceptions: 

1. In secured areas of detention and correctional facili
ties, if shelves and outlets are prohibited for pur
poses of security or safety shelves and outlets for 
TTY s are not required to be provided. 

2. The shelf and electrical outlet shall not be required 
at a bank of telephones with a TTY. 

SECTION E107 
SIGNAGE 

El07.1 Signs. Required accessible portable toilets and bath
ing facilities shall be identified by the International Symbol 
of Accessibility. 

El07.2 Designations. Interior and exterior signs identifying 
permanent rooms and spaces shall be visual characters, raised 
characters and braille complying with ICC Al 17 .1. Where 
pictograms are provided as designations of interior rooms and 
spaces, the pictograms shall have visual characters, raised 
characters and braille complying with ICC Al17.l. 

Exceptions: 

1. Exterior signs that are not located at the door to the 
space they serve are not required to comply. 

2. Building directories, menus, seat and row designa
tions in assembly areas, occupant names, building 

2015 INTERNATIONAL BUILDING CODE® 

APPENDIX E 

addresses and company names and logos are not 
required to comply. 

3. Signs in parking facilities are not required to com
ply. 

4. Temporary (seven days or less) signs are not 
required to comply. 

5. In detention and correctional facilities, signs not 
located in public areas are not required to comply. 

El07.3 Directional and informational signs. Signs that pro
vide direction to, or information about, permanent interior 
spaces of the site and facilities shall contain visual characters 
complying with ICC A117.1. 

Exception: Building directories, personnel names, com
pany or occupant names and logos, menus and temporary 
(seven days or less) signs are not required to comply with 
ICCA117.l. 

El07.4 Other signs. Signage indicating special accessibility 
provisions shall be provided as follows: 

1. At bus stops and terminals, signage must be provided in 
accordance with Section E108.4. 

2. At fixed facilities and stations, signage must be pro
vided in accordance with Sections El09.2.2 through 
E109.2.2.3. 

3. At airports, terminal information systems must be pro
vided in accordance with Section El 10.3. 

SECTION E108 
BUS STOPS 

E108.1 General. Bus stops shall comply with Sections 
E108.2 through El08.5. 

E108.2 Bus boarding and alighting areas. Bus boarding 
and alighting areas shall comply with Sections E108.2.l 
through E108.2.4. 

El08.2.1 Surface. Bus boarding and alighting areas shall 
have a firm, stable surface. 

ElOS.2.2 Dimensions. Bus boarding and alighting areas 
shall have a clear length of 96 inches (2440 mm) mini
mum, measured perpendicular to the curb or vehicle road
way edge, and a clear width of 60 inches (1525 mm) 
minimum, measured parallel to the vehicle roadway. 

ElOS.2.3 Connection. Bus boarding and alighting areas 
shall be connected to streets, sidewalks or pedestrian paths 
by an accessible route complying with Section 1104. 

E108.2.4 Slope. Parallel to the roadway, the slope of the 
bus boarding and alighting area shall be the same as the 
roadway, to the maximum extent practicable. For water 
drainage, a maximum slope of 1 :48 perpendicular to the 
roadway is allowed. 

E108.3 Bus shelters. Where provided, new or replaced bus 
shelters shall provide a minimum clear floor or ground spaee 
complying with ICC Al 17 .1, Section 305, entirely within the 
shelter. Such shelters shall be connected by an accessible 
route to the boarding area required by Section El08.2. 
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El08.4 Signs. New bus route identification signs shall have 
finish and contrast complying with ICC All 7 .1. Addition
ally, to the maximum extent practicable, new bus route iden
tification signs shall provide visual characters complying 
with ICC Al17.l. 

Exception: Bus schedules, timetables and maps that are 
posted at the bus stop or bus bay are not required to meet 
this requirement. 

El08.5 Bus stop siting. Bus stop sites shall be chosen such 
that, to the maximum extent practicable, the areas where lifts 
or ramps are to be deployed comply with Sections E108.2 and 
E108.3. 

SECTION E109 
TRANSPORTATION FACILITIES AND STATIONS 

El09.l General. Fixed transportation facilities and stations 
shall comply with the applicable provisions of Section 
E109.2. 

El09.2 New construction. New stations in rapid rail, light 
rail, commuter rail, intercity rail, high speed rail and other 
fixed guideway systems shall comply with Sections El09.2.1 
through E109.2.8. 

El09.2.1 Station entrances. Where different entrances to 
a station serve different transportation fixed routes or 
groups of fixed routes, at least one entrance serving each 
group or route shall comply with Section 1104. 

El09.2.2 Signs. Signage in fixed transportation facilities 
and stations shall comply with Sections E109.2.2.l 
through E109.2.2.3. 
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El09.2.2.1 Raised character and braille signs. Where 
signs are provided at entrances to stations identifying 
the station or the entrance, or both, at least one sign at 
each entrance shall be raised characters and braille. A 
minimum of one raised character and braille sign iden
tifying the· specific station shall be provided on each 
platform or boarding area. Such signs shall be placed in 
uniform locations at entrances and on platforms or 
boarding areas within the transit system to the maxi
mum extent practicable. 

Exceptions: 

1. Where the station has no defined entrance but 
signs are provided, the raised characters and 
braille signs shall be placed in a central loca
tion. 

2. Signs are· not required to be raised characters 
and braille where audible signs are remotely 
transmitted to hand-held receivers, or are user 
or proximity actuated. 

El09.2.2.2 Identification signs. Stations covered by 
this section shall have identification signs containing 
visual characters complying with ICC All 7 .1. Signs 
shall be clearly visible and within the sightlines of a 
standing or sitting passenger from within the train on 
both sides when not obstructed by another train. 

El09.2.2.3 Informational signs. Lists of stations, 
routes and destinations served by the station that are 
located on boarding areas, platforms or mezzanines 
shall provide visual characters complying with ICC 
Al17.1. Signs covered by this provision shall, to the 
maximum extent practicable, be placed in uniform 
locations within the transit system. 

El09.2.3 Fare machines. Self-service fare vending, col
lection and adjustment machines shall comply with ICC 
A117.l, Section 707. Where self-service fare vending, col
lection or adjustment machines are provided for the use of 
the general public, at least one accessible machine of each 
type provided shall be provided at each accessible point of 
entry and exit. 

El09.2.4 Rail-to-platform height. Station platforms shall 
be positioned to coordinate with vehicles in accordance 
with the applicable provisions of 36 CFR, Part 1192. Low
level platforms shall be 8 inches (250 mm) minimum 
above top of rail. 

Exception: Where vehicles are boarded from side
walks or street level, low-level platforms shall be per
mitted to be less than 8 inches (250 mm). 

El09.2.5 TTY s. Where a public pay telephone is provided 
in a transit facility (as defined by the Department of Trans
portation), at least one public TTY complying with ICC 
A117.1, Section 704.4, shall be provided in the station. In 
addition, where one or more public pay telephones serve a 
particular entrance to a transportation facility, at least one 
TTY telephone complying with ICC Al17.1, Section 
704.4, shall be provided to serve that entrance. 

El09.2.6 Track crossings. Where a circulation path serv
ing boarding platforms crosses tracks, an accessible route 
shall be provided. 

Exception: Openings for wheel flanges shall be per
mitted to be 21

/ 2 inches (64 mm) maximum. 

El09.2.7 Public address systems. Where public address 
systems convey audible information to the public, the 
same or equivalent information shall be provided in a 
visual format. 

El09.2.8 Clocks. Where clocks are provided for use by· 
the general public, the clock face shall be uncluttered so 
that its elements are clearly visible. Hands, numerals and 
digits shall contrast with the background either light-on
dark or dark-on-light. Where clocks are mounted over
head, numerals and digits shall comply with visual charac
ter requirements. 

SECTION E110 
AIRPORTS 

EU0.1 New construction. New construction of airports shall 
comply with Sections Ell0.2 through Ell0.4. 

Ell0.2 TTYs. Where public pay telephones are provided, at 
least one TTY shall be provided in compliance with ICC 
All 7.1, Section 704.4. Additionally, if four or more public 
pay telephones are located in a main terminal outside the 
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security areas, a concourse within the security areas or a bag
gage claim area in a terminal, at least one public TTY com
plying with ICC A117.l, Section 704.4, shall also be 
provided in each such location. 

E110.3 Terminal information systems. Where terminal 
information systems convey audible information to the pub
lic, the same or equivalent information shall be provided in a 
visual format. 

E110.4 Clocks. Where clocks are provided for use by the 
general public, the clock face shall be uncluttered so that its 
elements are clearly visible. Hands, numerals and digits shall 
contrast with the background either light-on-dark or dark-on
light. Where clocks are mounted overhead, numerals and dig
its shall comply with visual character requirements. 

DOJ36CFR 
Part 1192 

IBC-15 
ICC 
A117.l-09 

SECTION E111 
REFERENCED STANDARDS 

Americans with Disabilities Act E109.2.4 
(ADA) Accessibility Guidelines 
for Transportation Vehicles 
(ADAAG). Washington, DC: 
Department of Justice, 1991 
International Building Code El02.l 
Accessible and Usable ElOl.2, E104.2.4, 
Buildings and Facilities El06.4.9, 

E107.2, E107.3, 
E108.3, E108.4, 

E109.2.2.2, E109.2.2.3, 
E109.2.3, El09.2.5, El 10.2 
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RODENTPROOFING 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION F101 
GENERAL 

FlOl.1 General. Buildings or structures and the walls 
enclosing habitable or occupiable rooms and spaces in which 
persons live, sleep or work, or in which feed, food or food
stuffs are stored, prepared, processed, served or sold, shall be 
constructed in accordance with the provisions of this section. 

FlOl.2 Foundation wall ventilation openings. Foundation 
wall ventilation openings shall be covered for their height and 
width with perforated sheet metal plates no less than 0.070 
inch (1.8 mm) thick, expanded sheet metal plates not less 
than 0.047 inch (1.2 mm) thick, cast-iron grills or grating, 
extruded aluminum load-bearing vents or with hardware 
cloth of 0.035 inch (0.89 mm) wire or heavier. The openings 
therein shall not exceed 1/ 4 inch (6.4 mm). 

FlOl.3 Foundation and exterior wall sealing. Annular 
spaces around pipes, electric cables, conduits or other open
ings in the walls shall be protected against the passage of 
rodents by closing such openings with cement mortar, con
crete masonry or noncorrosive metal. 

FlOl.4 Doors. Doors on which metal protection has been 
applied shall be hinged so as to be free swinging. When 
closed, the maximum clearance between any door, door 
jambs and sills shall be not greater than 3

/ 8 inch (9.5 mm). 

FlOl.5 Windows and other openings. Windows and other 
openings for the purpose of light or ventilation located in 
exterior walls within 2 feet (610 mm) above the existing 
ground level immediately below such opening shall be cov
ered for their entire height and width, including frame, with 
hardware cloth of at least 0.035-inch (0.89 mm) wire or 
heavier. 

FlOl.5.1 Rodent-accessible openings. Windows and 
other openings for the purpose of light and ventilation in 
the exterior walls not covered in this chapter, accessible to 
rodents by way of exposed pipes, wires, conduits and other 
appurtenances, shall be covered with wire cloth of at least 
0.035-inch (0.89 mm) wire. In lieu of wire cloth covering, 
said pipes, wires, conduits and other appurtenances shall 
be blocked from rodent usage by installing solid sheet 
metal guards 0.024 inch (0.61 mm) thick or heavier. 
Guards shall be fitted around pipes, wires, conduits or 
other appurtenances. In addition, they shall be fastened 
securely to and shall extend perpendicularly from the exte
rior wall for a minimum distance of 12 inches (305 mm) 
beyond and on either side of pipes, wires, conduits or 
appurtenances. 
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FlOl.6 Pier and wood construction. 

FlOl.6.1 Sill less than 12 inches above ground. Build
ings not provided with a continuous foundation shall be 
provided with protection against rodents at grade by pro
viding either an apron in accordance with Section 
FlOl.6.1.1 or a floor slab in accordance with Section 
FlO 1.6.1.2. 

FlOl.6.1.1 Apron. Where an apron is provided, the 
apron shall be not less than 8 inches (203 mm) above, 
nor less than 24 inches (610 mm) below, grade. The 
apron shall not terminate below the lower edge of the 
siding material. The apron shall be constructed of an 
approved nondecayable, water-resistant rodentproof
ing material of required strength and shall be installed 
around the entire perimeter of the building. Where con
structed of masonry or concrete materials, the apron 
shall be not less than 4 inches (102 mm) in thickness. 

FlOl.6.1.2 Grade floors. Where continuous concrete
grade floor slabs are provided, open spaces shall not be 
left between the slab and walls, and openings in the 
slab shall be protected. 

FlOl.6.2 Sill at or above 12 inches above ground. Build
ings not provided with a continuous foundation and that 
have sills 12 inches (305 mm) or more above ground level 
shall be provided with protection against rodents at grade 
in accordance with any of the following: · 

1. Section FlOl.6.1.1 or FlOl.6.1.2. 

2. By installing solid sheet metal collars at least 0.024 
inch (0.6 mm) thick at the top of each pier or pile 
and around each pipe, cable, conduit, wire or other 
item that provides a continuous pathway from the 
ground to the floor. 

3. By encasing the pipes, cables, conduits or wires in 
an enclosure constructed in accordance with Section 
FlOl.6.1.1. 
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APPENDIXG 

FLOOD-RESISTANT CONSTRUCTION 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 20! 6 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION G101 
ADMINISTRATION 

GlOl.1 Purpose. The purpose of this appendix is to promote 
the public health, safety and general welfare and to minimize 
public and private losses due to flood conditions in specific 
flood hazard areas through the establishment of comprehen
sive regulations for management of flood hazard areas 
designed to: 

1. Prevent unnecessary disruption of commerce, access 
and public service during times of flooding. 

2. Manage the alteration of natural flood plains, stream 
channels and shorelines. 

3. Manage filling, grading, dredging and other develop
ment that may increase flood damage or erosion poten
tial. 

4. Prevent or regulate the construction of flood barriers 
that will divert floodwaters or that can increase flood 
hazards. 

5. Contribute to improved construction techniques in the 
flood plain. 

GlOl.2 Objectives. The objectives of this appendix are to 
protect human life, minimize the expenditure of public 
money for flood control projects, minimize the need for res
cue and relief efforts associated with flooding, minimize pro
longed business interruption, minimize damage to· public 
facilities and utilities, help maintain a stable tax base by pro
viding for the sound use and development of flood-prone 
areas, contribute to improved construction techniques in the 
flood plain and ensure that potential owners and occupants 
are notified that property is within flood hazard areas. 

G 101.3 Scope. The provisions of this appendix shall apply to 
all proposed development in a flood hazard area established 
in Section 1612 of this code, including certain building work 
exempt from permit under Section 105 .2. 

G 101.4 Violations. Any violation of a provision of this 
. appendix, or failure to comply with a permit or variance 

issued pursuant to this appendix or any requirement of this 
appendix, shall be handled in accordance with Section 114. 
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SECTION G102 
APPLICABILITY 

Gl02.1 General. This appendix, in conjunction with this 
code, provides minimum requirements for development 
located in flood hazard areas, including: 

1. The subdivision of land. 

2. Site improvements and installation of utilities. 

3. Placement and replacement of manufactured homes. 

4. Placement of recreational vehicles. 

5. New construction and repair, reconstruction, rehabili
tation or additions to new construction. 

6. Substantial improvement of existing buildings and 
structures, including restoration after damage. 

7. Installation of tanks. 

8. Temporary structures. 

9. Temporary or permanent storage, utility and miscella
neous Group U buildings and structures. 

10. Certain building work exempt from permit under Sec
tion 105.2 and other buildings and development activ

. ities. 

Gl02.2 Establishment of flood hazard areas. Flood hazard 
areas are established in Section 1612.3 of this code, adopted I 
by the applicable governing authority on [INSERT DATE]. 

SECTION G103 
POWERS AND DUTIES 

G 103.l Permit applications. All applications for permits 
must comply with the following: 

1. The building official shall review all permit applica
tions to determine whether proposed development is 
located in flood hazard areas established in Section 
G102.2. 

2. Where a proposed development site is in a flood hazard 
area, all development to which this appendix is appli
cable as specified in Section G 102.1 shall be designed 
and constructed with methods, practices and materials 
that minimize flood damage and that are in accordance 
with this code and ASCE 24. 
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G103.2 Other permits. It shall be the responsibility of the 
building official to ensure that approval of a proposed devel
opment shall not be given until proof that necessary permits 
have been granted by federal or state agencies having juris
diction over such development. 

Gl03.3 Determination of design flood elevations. If design 
flood elevations are not specified, the building official is 
authorized to require the applicant to: 

l. Obtain, review and reasonably utilize data available 
from a federal, state or other source; or 

2. Determine the design flood elevation in accordance 
with accepted hydrologic and hydraulic engineering 
techniques. Such analyses shall be performed and 
sealed by a registered design professional. Studies, 
analyses and computations shall be submitted in suffi
cient detail to allow review and approval by the build
ing official. The accuracy of data submitted for such 
determination shall be the responsibility of the appli
cant. 

Gl03.4 Activities in riverine flood hazard areas. In river
ine flood hazard areas where design flood elevations are 
specified butjloodways have not been designated, the build
ing official shall not permit any new construction, substantial 
improvement or other development, including fill, unless the 
applicant submits an engineering analysis prepared by a reg
istered design professional, demonstrating that the cumula
tive effect of the proposed development, when combined with 
all other existing and anticipated flood hazard area encroach
ment, will not increase the design flood elevation more than 1 
foot (305 mm) at any point within the community. 

G103.5 Floodway encroachment. Prior to issuing a permit 
for any floodway encroachment, including fill, new construc
tion, substantial improvements and other development or 
land-disturbing activity, the building official shall require 
submission of a certification, prepared by a registered design 
professional, along with supporting technical data, demon
strating that such development will not cause any increase of 
the base flood level. 

Gl03.5.1 Floodway revisions. Afloodway encroachment 
that increases the level of the base flood is authorized if 
the applicant has applied for a conditional Flood Insurance 
Rate Map (FIRM) revision and has received the approval 
of the Federal Emergency Management Agency (FEMA). 

G 103.6 Watercourse alteration. Prior to issuing a permit for 
any alteration or relocation of any watercourse, the building 
official shall require the applicant to provide notification of 
the proposal to the appropriate authorities of all affected adja
cent government jurisdictions, as well as appropriate state 
agencies. A copy of the notification shall be maintained in the 
permit records and submitted to FEMA. 

Gl03.6.1 Engineering analysis. The building official 
shall require submission of an engineering analysis, pre
pared by a registered design professional, demonstrating 
that the flood-carrying capacity of the altered or relocated 
portion of the watercourse will not be decreased. Such 
watercourses shall be maintained in a manner that pre
serves the channel's flood-carrying capacity. 
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Gl03.7 Alterations in coastal areas. Prior to issuing a per
mit for any alteration of sand dunes and mangrove stands in 
coastal high-hazard areas and coastal A zones, the building 
official shall require submission of an engineering analysis, 
prepared by a registered design professional, demonstrating 
that the proposed alteration will not increase the potential for 
flood damage. 

Gl03.8 Records. The building official shall maintain a per
manent record of all permits issued in flood hazard areas, 
including copies of inspection reports and certifications 
required in Section 1612. 

Gl03.9 Inspections. Development for which a permit under 
this appendix is required shall be subject to inspection. The 
building official or the building official's designee shall 
make, or cause to be made, inspections of all development in 
flood hazard areas authorized by issuance of a permit under 
this appendix. 

SECTION G104 
PERMITS 

Gl04.1 Required. Any person, owner or owner's authorized 
agent who intends to conduct any development in a flood haz
ard area shall first make application to the building official 
and shall obtain the required permit. 

G 104.2 Application for permit. The applicant shall file an 
application in writing on a form furnished by the building 
official. Such application shall: . 

1. Identify and describe the development to be covered by 
the permit. 

2. Describe the land on which the proposed development 
is to be conducted by legal description, street address or 
similar description that will readily identify and defi
nitely locate the site. 

3. Include a site plan showing the delineation of flood 
hazard areas,floodway boundaries, flood zones, design 
flood elevations, ground elevations, proposed fill and 
excavation and drainage patterns and facilities. 

4. Include in subdivision proposals and other proposed 
developments with more than 50 lots or larger than 5 
acres (20 234 m2

), base flood elevation data in accor
dance with Section 1612.3.l if such data are not identi
fied for the flood hazard areas established in Section 
G102.2. 

5. Indicate the use and occupancy for which the proposed 
development is intended. 

6. Be accompanied by construction documents, grading 
and filling plans and other information deemed appro
priate by the building official. 

7. State the valuation of the proposed work. 

8. Be signed by the applicant or the applicant's authorized 
agent. 

G 104.3 Validity of permit. The issuance of a permit under 
this appendix shall not be construed to be a permit for, or 
approval of, any violation of this appendix or any other ordi-
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nance of the jurisdiction. The issuance of a permit based on 
submitted documents and information shall not prevent the 
building official from requiring the correction of errors. The 
building official is authorized to prevent occupancy or use of 
a structure or site that is in violation of this appendix or other 
ordinances of this jurisdiction. 

G104.4 Expiration. A permit shall become invalid if the pro
posed development is not commenced within 180 days after 
its issuance, or if the work authorized is suspended or aban
doned for a period of 180 days after the work commences. 
Extensions shall be requested in writing and justifiable cause 
demonstrated. The building official is authorized to grant, in 
writing, one or more extensions of time, for periods not more 
than 180 days each. 

G104.5 Suspension or revocation. The building official is 
authorized to suspend or revoke a permit issued under this 
appendix wherever the permit is issued in error or on the 
basis of incorrect, inaccurate or incomplete information, or in 
violation of any ordinance or code of this jurisdiction. 

SECTION G105 
VARIANCES 

G105.1 General. The board of appeals established pursuant 
to Section 113 shall hear and decide requests for variances. 
The board of appeals shall base its determination on techni
cal justifications, and has the right to attach such conditions 
to variances as it deems necessary to further the purposes and 
objectives of this appendix and Section 1612. 

G105.2 Records. The building official shall maintain a per
manent record of all variance actions, including justification 
for their issuance. 

G 105.3 Historic structures. A variance is authorized to be 
issued for the repair or rehabilitation of a historic structure 
upon a determination that the proposed repair or rehabilita
tion will not preclude the structure's continued designation as 
a historic structure, and the variance is the minimum neces
sary to preserve the historic character and design of the struc
ture. 

Exception: Within.flood hazard areas, historic structures 
that do not meet one or more of the following designa
tions: 

1. Listed or preliminarily determined to be eligible for 
listing in the National Register of Historic Places. 

2. Determined by the Secretary of the U.S. Department 
of Interior as contributing to the historical signifi
cance of a registered historic district or a district pre
liminarily determined to qualify as an historic 
district. 

3. Designated as historic under a state or local historic 
preservation program that is approved by the 
Department of Interior. 

Gl05.4 Functionally dependent facilities. A variance is 
authorized to be issued for the construction or substantial 
improvement of a functionally dependent facility provided 
the criteria in Section 1612.1 are met and the variance is the 
minimum necessary to allow the construction or substantial 
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improvement, and that all due consideration has been given to 
methods and materials that minimize flood damages during 
the design flood and create no additional threats to public 
safety. 

G105.5 Restrictions. The board of appeals shall not issue a 
variance for any proposed development in a floodway if any 
increase in flood levels would result during the base flood 
discharge. 

G105.6 Considerations. In reviewing applications for vari
ances, the board of appeals shall consider all technical evalu
ations, all relevant factors, all other portions of this appendix 
and the following: 

1. The danger that materials and debris may be swept 
onto other lands resulting in further injury or damage. 

2. The danger to life and property due to flooding or ero
sion damage. 

3. The susceptibility of the proposed development, 
including contents, to flood damage and the effect of 
such damage on current and future owners. 

4. The importance of the services provided by the pro
posed development to the community. 

5. The availability of alternate locations for the proposed 
development that are not subject to flooding or ero
sion. 

6. The compatibility of the proposed development with 
existing and anticipated development. 

7. The relationship of the proposed development to the 
comprehensive plan and flood plain management pro
gram for that area. 

8. The safety of access to the property in times of flood 
for ordinary and emergency vehicles. 

9. The expected heights, velocity, duration, rate of rise 
and debris and sediment transport of the floodwaters 
and the effects of wave action, if applicable, expected 
at the site. 

10. The costs of providing governmental services during 
and after flood conditions including maintenance and 
repair of public utilities and facilities such as sewer, 
gas, electrical and water systems, streets and bridges. 

G 105. 7 Conditions for issuance. Variances shall only be 
issued by the board of appeals where all of the following cri
teria are met: 

1. A technical showing of good and sufficient cause that 
the unique characteristics of the size, configuration or 
topography of the site renders the elevation standards 
inappropriate. 

2. A determination that failure to grant the variance would 
result in exceptional hardship by rendering the lot 
undevelopable. 

3. A determination that the granting of a variance will not 
result in increased flood heights, additional threats to 
public safety, extraordinary public expense, nor create 
nuisances, cause fraud on or victimization of the public 
or conflict with existing local laws or ordinances. 

641 



APPENDIXG 

4. A determination that the variance is the minimum nec
essary, considering the flood hazard, to afford relief. 

5. Notification to the applicant in writing over the signa
ture of the building official that the issuance of a vari
ance to construct a structure below the base flood level 
will result in increased premium rates for flood insur
ance up to amounts as high as $25 for $100 of insur
ance coverage, and that such construction below the 
base flood level increases risks to life and property. 

SECTION G201 
DEFINITIONS 

G201.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 

G201.2 Definitions. 

DEVELOPMENT. Any man-made change to improved or 
unimproved real estate, including but not limited to, buildings 
or other structures, temporary structures, temporary or per
manent storage of materials, mining, dredging, filling, grad
ing, paving, excavations, operations and other land-disturbing 
activities. 

FUNCTIONALLY DEPENDENT FACILITY. A facility 
that cannot be used for its intended purpose unless it is 
located or carried out in close proximity to water, such as a 
docking or port facility necessary for the loading or unload
ing of cargo or passengers, shipbuilding or ship repair. The 
term does not include long-term storage, manufacture, sales 
or service facilities. 

MANUFACTURED HOME. A structure that is transport
able in one or more sections, built on a permanent chassis, 
designed for use with or without a permanent foundation 
when attached to the required utilities, and constructed to the 
Federal Mobile Home Construction and Safety Standards and 
rules and regulations promulgated by the U.S. Department of 
Housing and Urban Development. The term also includes 
mobile homes, park trailers, travel trailers and similar trans
portable structures that are placed on a site for 180 consecu
tive days or longer. 

MANUFACTURED HOME PARK OR SUBDIVISION. 
A parcel (or contiguous parcels) of land divided into two or 
more manufactured home lots for rent or sale. 

RECREATIONAL VEIDCLE. A vehicle that is built on a 
single chassis, 400 square feet (37.16 m2

) or less when mea
sured at the largest horizontal projection, designed to be self
propelled or permanently towable by a light-duty truck, and 
designed primarily not for use as a permanent dwelling but as 
temporary living quarters for recreational, camping, travel or 
seasonal use. A recreational vehicle is ready for highway use 
if it is on its wheels or jacking system, is attached to the site 
only by quick disconnect-type utilities and security devices 
and has no permanently attached additions. 

VARIAN CE. A grant of relief from the requirements of this 
section that permits construction in a manner otherwise pro
hibited by this section where specific enforcement would 
result in unnecessary hardship. 
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VIOLATION. A development that is not fully compliant 
with this appendix or Section 1612, as applicable. 

SECTION G301 
SUBDIVISIONS 

G301.1 General. Any subdivision proposal, including pro
posals for manufactured home parks and subdivisions, or 
other proposed new development in a flood hazard area shall 
be reviewed to verify all of the following: 

1. All such proposals are consistent with the need to mini
mize flood damage. 

2. All public utilities and facilities, such as sewer, gas, 
electric and water systems, are located and constructed 
to minimize or eliminate flood damage. 

3. Adequate drainage is provided to reduce exposure to 
flood hazards. 

G30l.2 Subdivision requirements. The following require
ments shall apply in the case of any proposed subdivision, 
including proposals for manufactured home parks and subdi
visions, any portion of which lies within a flood hazard area: 

1. The flood hazard area, including floodways, coastal 
high-hazard areas and coastal A zones, as appropriate, 
shall be delineated on tentative and final subdivision 
plats. 

2. Design flood elevations shall be shown on tentative and 
final subdivision plats. 

3. Residential building lots shall be provided with ade
quate buildable area outside the floodway. 

4. The design criteria for utilities and facilities set forth in 
this appendix and appropriate International Codes shall 
be met. 

SECTION G401 
SITE IMPROVEMENT 

G401.l Development in floodways. Development or land
disturbing activity shall not be authorized in the floodway 
unless it has been demonstrated through hydrologic and 
hydraulic analyses performed in accordance with standard 
engineering practice, and prepared by a registered design 
professional, that the proposed encroachment will not result 
in any increase in the base flood level. 

G401.2 Coastal high-hazard areas and coastal A zones. In 
coastal high-hazard areas and coastal A zones: 

1. New buildings and buildings that are substantially 
improved shall only be authorized landward of the 
reach of mean high tide. 

2. The use of fill for structural support of buildings is pro-
hibited. 

G401.3 Sewer facilities. All new or replaced sanitary sewer 
facilities, private sewage treatment plants (including all 
pumping stations and collector systems) and on-site waste 
disposal systems shall be designed in accordance with Chap
ter 7, ASCE 24, to minimize or eliminate infiltration of flood-
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waters into the facilities and discharge from the facilities into 
floodwaters, or impairment of the facilities and systems. 

G401.4 Water facilities. All new or replacement water facil
ities shall be designed in accordance with the provisions of 
Chapter 7, ASCE 24, to minimize or eliminate infiltration of 
floodwaters into the systems. 

G401.5 Storm drainage. Storm drainage shall be designed to 
convey the flow of surface waters to minimize or eliminate 
damage to persons or property. 

G401.6 Streets and sidewalks. ·Streets and sidewalks shall 
be designed to minimize potential for increasing or aggravat
ing flood levels. 

SECTION G501 
MANUFACTURED HOMES 

G501.l Elevation. All new and replacement manufactured 
homes to be placed or substantially improved in aflood haz
ard area shall be elevated such that the lowest floor of the 
manufactured home is elevated to or above the design flood 
elevation. 

I 
G501.2 Foundations. All new and replacement manufac
tured homes, including substantial improvement of existing 
manufactured homes, shall be placed on a permanent, rein
forced foundation that is designed in accordance with Section 
R322 of the International Residential Code. 

G501.3 Anchoring. All new and replacement manufactured 
homes to be placed or substantially improved in a flood haz
ard area shall be installed using methods and practices that 
minimize flood damage. Manufactured homes shall be 
securely anchored to an adequately anchored foundation sys
tem to resist flotation, collapse and lateral movement. Meth
ods of anchoring are authorized to include, but are not limited 
to, use of over-the-top or frame ties to ground anchors. This 
requirement is in addition to applicable state and local 
anchoring requirements for resisting wind forces. 

G501.4 Protection of mechanical equipment and outside 
appliances. Mechanical equipment and outside appliances 
shall be elevated to or above the design flood elevation. 

Exception: Where such equipment and appliances are 
designed and installed to prevent water from entering or 
accumulating within their components and the systems are 
constructed to resist hydrostatic and hydrodynamic loads 
and stresses, including the effects of buoyancy, during the 
occurrence of flooding up to the elevation required by Sec
tion R322 of the International Residential Code, the sys
tems and equipment shall be permitted to be located below 
the elevation required by Section R322 of the Interna
tional Residential Code. Electrical wiring systems shall be 
permitted below the design flood elevation provided they 
conform to the provisions of NFP A 70. 

G501.5 Enclosures. Fully enclosed areas below elevated 
manufactured homes shall comply with the requirements of 
Section R322 of the International Residential Code. 
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SECTION G601 
RECREATIONAL VEHICLES 

G601.1 Placement prohibited. The placement of recre- I 
ational vehicles shall not be authorized in coastal high-h;;µ;ard 
areas and infloodways. 

G601.2 Temporary placement. Recreational vehicles in 
flood hazard areas shall be fully licensed and ready for high
way use, and shall be placed on a site for less than 180 con
secutive days. 

G601.3 Permanent placement. Recreational vehicles that 
are not fully licensed and ready for highway use, or that are to 
be placed on a site for more than 180 consecutive days, shall 
meet the requirements of Section G501 for manufactured 
hQmes. 

SECTION G701 
TANKS 

G701.1 Tanks. Underground and above-ground tanks shall I 
be designed, constructed, installed and anchored in accor
dance with ASCE 24. 

SECTION G801 
OTHER BUILDING WORK 

G801.1 Garages and accessory structures. Garages and I 
accessory structures shall be designed and constructed in 
accordance with ASCE 24. 

GSOl.2 Fences. Fences in floodways that may block the pas
sage of floodwaters, such as stockade fences and wire mesh 
fences, shall meet the requirement of Section Gl03.5. 

G801.3 Oil derricks. Oil derricks located in flood hazard 
areas shall be designed in conformance with the flood loads 
in Sections 1603.1.7 and 1612. 

G801.4 Retaining walls, sidewalks and driveways. Retain
ing walls, sidewalks and driveways shall meet the require
ments of Section 1804.4. 

GSOl.5 Swimming pools. Swimming pools shall be designed 
and constructed in accordance with ASCE 24. Above-ground 
swimming pools, on-ground swimming pools and in-ground 
swimming pools that involve placement of fill in floodways 
shall also meet the requirements of Section Gl03.5. 

GSOl.6 Decks, porches, and patios. Decks, porches and 
patios shall be designed and constructed in accordance with 
ASCE24. 

G801.7 Nonstructural concrete slabs in coastal high-haz
ard areas and coastal A zones. In coastal high-hazard areas 
and coastal A zones, nonstructural concrete slabs used as 
parking pads, enclosure floors, landings, decks, walkways, 
patios and similar nonstructural uses are permitted beneath or 
adjacent to buildings and structures provided that the con
crete slabs shall be constructed in accordance with ASCE 24. 
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GSOl.8 Roads and watercourse crossings in regulated 
floodways. Roads and watercourse crossings that encroach 
into regulated floodways, including roads, bridges, culverts, 
low-water crossings and similar means for vehicles or pedes
trians to travel from one side of a watercourse to the other, 
shall meet the requirement of Section G103.5. 

SECTION G901 
TEMPORARY STRUCTURES AND 

TEMPORARY STORAGE 

G901.1 Temporary structures. Temporary structures shall 
be erected for a period of less than 180 days. Temporary 
structures shall be anchored to prevent flotation, collapse or 
lateral movement resulting from hydrostatic loads, including 
the effects of buoyancy, during conditions of the design 
flood. Fully enclosed temporary structures shall have flood 
openings that are in accordance with ASCE 24 to allow for 
the automatic entry and exit of floodwaters. 

G901.2 Temporary storage. Temporary storage includes 
storage of goods and materials for a period of less than 180 
days. Stored materials shall not include hazardous materials. 

G901.3 Floodway encroachment. Temporary structures and 
temporary storage in floodways shall meet the requirements 
of G103.5. 

SECTION G1001 
UTILITY AND MISCELLANEOUS GROUP U 

GlOOl.l Utility and miscellaneous Group U. Utility and 
miscellaneous Group U includes buildings that are accessory 
in character and miscellaneous structures not classified in any 
specific occupancy in this code, including, but not limited to, 
agricultural buildings, aircraft hangars (accessory to a one- or 
two-family residence), barns, carports, fences more than 6 
feet (1829 mm) high, grain silos (accessory to a residential 
occupancy), greenhouses, livestock shelters, private garages, 
retaining walls, sheds, stables and towers. 

GlOOl.2 Flood loads. Utility and miscellaneous Group U 
buildings and structures, including substantial improvement 
of such buildings and structures, shall be anchored to prevent 
flotation, collapse or lateral movement resulting from flood 
loads, including the effects of buoyancy, during conditions of 
the design flood. 

G 1001.3 Elevation. Utility and miscellaneous Group U 
buildings and structures, including substantial improvement 
of such buildings and structures, shall be elevated such that 
the lowest floor, including basement, is elevated to or above 
the design flood elevation in accordance with Section 1612 of 
this code. 

I 
GlOOl.4 Enclosures below design flood elevation. Fully 
enclosed areas below the design flood elevation shall be con
structed in accordance with ASCE 24. 

GlOOl.5 Flood-damage-resistant materials. Flood-dam
age-resistant materials shall be used below the design flood 
elevation. 
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GlOOl.6 Protection of mechanical, plumbing and electri
cal systems. Mechanical, plumbing and electrical systems, 
including plumbing fixtures, shall be elevated to or above the 
design flood elevation. 

Exception: Electrical systems, equipment and compo
nents; heating, ventilating, air conditioning and plumbing 
appliances; plumbing fixtures, duct systems and other ser
vice equipment shall be permitted to be located below the 
design flood elevation provided that they are designed and 
installed to prevent water from entering or accumulating 
within the components and to resist hydrostatic and hydro
dynamic loads and stresses, including the effects of buoy
ancy, during the occurrence of flooding to the design flood 
elevation in compliance with the flood-resistant construc
tion requirements of this code. Electrical wiring systems 
shall be permitted to be located below the design flood 
elevation provided they conform to the provisions of 
NFPA 70. 

SECTION G1101 
REFERENCED STANDARDS 

ASCE 24-13 Flood Resistant Design 
and Construction 

G103.l, 
G401.3, 

G401.4, G701.1, 
G801.l, G801.5, 
G801.6, G801.7, 

G901.1, GlOOl.4 
HUD24CFR 
Part 3280 
(2008) 
IBC-15 

IRC-15 

Manufactured Home 
Construction and Safety 
Standards 
International Building Code 

International Residential Code 

G201 

Gl02.2, 
GlOOl.1, 
GlOOl.3 
G501.2, 
G501.4, 
G501.5 

NFPA 70-11 National Electrical Code G501.4,G1001.6 
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SIGNS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION H101 
GENERAL 

HlOl.l General. A sign shall not be erected in a manner that 
would confuse or obstruct the view of or interfere with exit 
signs required by Chapter 10 or with official traffic signs, sig
nals or devices. Signs and sign support structures, together 
with their supports, braces, guys and anchors, shall be kept in 
repair and in proper state of preservation. The display sur
faces of signs shall be kept neatly painted or posted at all 
times. 

HlOl.2 Signs exempt from permits. The following signs are 
exempt from the requirements to obtain a permit before erec
tion: 

1. Painted nonilluminated signs. 

2. Temporary signs announcing the sale or rent of prop
erty. 

3. Signs erected by transportation authorities. 

4. Projecting signs not exceeding 2.5 square feet (0.23 
mz). 

5. The changing of moveable parts of an approved sign 
that is designed for such changes, or the repainting or 
repositioning of display matter shall not be deemed an 
alteration. 

SECTION H102 
DEFINITIONS 

Hl02.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 

COMBINATION SIGN. A sign incorporating any combina
tion of the features of pole, projecting and roof signs. 

DISPLAY SIGN. The area made available by the sign struc
ture for the purpose of displaying the advertising message. 

ELECTRIC SIGN. A sign containing electrical wiring, but 
not including signs illuminated by an exterior light source. 

GROUND SIGN. A billboard or similar type of sign that is 
supported by one or more uprights, poles or braces in or upon 
the ground other than a combination sign or pole sign, as 
defined by this code. 

POLE SIGN. A sign wholly supported by a sign structure in 
the ground. 

PORTABLE DISPLAY SURFACE. A display surface tem
porarily fixed to a standardized advertising structure that is 
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regularly moved from structure to structure at periodic inter
vals. 

PROJECTING SIGN. A sign other than a wall sign that 
projects from and is supported by a wall of a building or 
structure. 

ROOF SIGN. A sign erected on or above a roof or parapet of 
a building or structure. 

SIGN. Any letter, figure, character, mark, plane, point, mar
quee sign, design, poster, pictorial, picture, stroke, stripe, 
line, trademark, reading matter or illuminated service, which 
shall be constructed, placed, attached, painted, erected, fas
tened or manufactured in any manner whatsoever, so that the 
same shall be used for the attraction of the public to any 
place, subject, person, firm, corporation, public performance, 
article, machine or merchandise, whatsoever, which is dis
played in any manner outdoors. Every sign shall be classified 
and conform to the requirements of that classification as set 
forth in this chapter. 

SIGN STRUCTURE. Any structure that supports or is capa
ble of supporting a sign as defined in this code. A sign struc
ture is permitted to be a single pole and is not required to be 
an integral part of the building. 

WALL SIGN. Any sign attached to or erected against the 
wall of a building or structure, with the exposed face of the 
sign in a plane parallel to the plane of said wall. 

SECTION H103 
LOCATION 

Hl03.1 Location restrictions. Signs shall not be erected, 
constructed or maintained so as to obstruct any fire escape or 
any window or door or opening used as a means of egress or 
so as to prevent free passage from one part of a roof to any 
other part thereof. A sign shall not be attached in any form, 
shape or manner to a fire escape, nor be placed in such man
ner as to interfere with any opening required for ventilation. 

SECTION H104 
IDENTIFICATION 

Hl04.1 Identification. Every outdoor advertising display 
sign hereafter erected, constructed or maintained, for which a 
permit is required, shall be plainly marked with the name of 
the person, firm or corporation erecting and maintaining such 
sign and shall have affixed on the front thereof the permit 
number issued for said sign or other method of identification 
approved by the building official. 
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SECTION H105 
DESIGN AND CONSTRUCTION 

Hl05.1 General requirements. Signs shall be designed and 
constructed to comply with the provisions of this code for use 
of materials, loads and stresses. 

H105.2 Permits, drawings and specifications. Where a per
mit is required, as provided in Chapter 1, construction docu
ments shall be required. These documents shall show the 
dimensions, material and required details of construction, 
including loads, stresses and anchors. 

H105.3 Wind load. Signs shall be designed and constructed 
to withstand wind pressure as provided for in Chapter 16. 

H105.4 Seismic load. Signs designed to withstand wind pres
sures shall be considered capable of withstanding earthquake 
loads, except as provided for in Chapter 16. 

H105.5 Working stresses. In outdoor advertising display 
signs, the allowable working stresses shall conform to the 
requirements of Chapter 16. The working stresses of wire 
rope and its fastenings shall not exceed 25 percent of the ulti-
mate strength of the rope or fasteners. · 

Exceptions: 

1. The allowable working stresses for steel and wood 
shall be in accordance with the provisions of Chap
ters 22 and 23. 

2. The working strength of chains, cables, guys or steel 
rods shall not exceed one-fifth of the ultimate 
strength of such chains, cables, guys or steel. 

H105.6 Attachment. Signs attached to masonry, concrete or 
steel shall be safely and securely fastened by means of metal 
anchors, bolts or approved expansion screws of sufficient size 
and anchorage to safely support the loads applied. 

SECTION H106 
ELECTRICAL 

H106.1 Illumination. A sign shall not be illuminated by 
other than electrical means, and electrical devices and wiring 
shall be installed in accordance with the requirements of 
NFPA 70. Any open spark or flame shall not be used for dis
play purposes unless specifically approved. 

H106.1.1 Internally illuminated signs. Except as pro
vided for in Sections 402.16 and 2611, where internally 
illuminated signs have facings of wood or approved plas
tic, the area of such facing section shall be not more than 
120 square feet (11.16 m2

) and the wiring for electric light
ing shall be entirely enclosed in the sign cabinet with a 
clearance of not less than 2 inches (51 mm) from the fac
ing material. The dimensional limitation of 120 square feet 
(11.16 m2

) shall not apply to sign facing sections made 
from flame-resistant-coated fabric (ordinarily known as 
"flexible sign face plastic") that weighs less than 20 
ounces per square yard (678 g/m2

) and that, when tested in 
accordance with NFPA 701, meets the fire propagation 
performance requirements of both Test 1 and Test 2 or 
that, when tested in accordance with an approved test 
method, exhibits an average burn time of 2 seconds or less 
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and a burning extent of 5.9 inches (150 mm) or less for 10 
specimens. 

H106.2 Electrical service. Signs that require electrical ser
vice shall comply with NFPA 70. 

SECTION H107 
COMBUSTIBLE MATERIALS 

H107.1 Use of combustibles. Wood, approved plastic or 
plastic veneer panels as provided for in Chapter 26, or other 
materials of combustible characteristics similar to wood, used 
for moldings, cappings, nailing blocks, letters and latticing, 
shall comply with Section Hl 09 .1 and shall not be used for 
other ornamental features of signs, unless approved. 

H107.1.1 Plastic materials. Notwithstanding any other 
provisions of this code, plastic materials that burn at a rate 
no faster than 2.5 inches per minute (64 mm/s) when 
tested in accordance with ASTM D 635 shall be deemed 
approved plastics and can be used as the display surface 
material and for the letters, decorations and facings on 
signs and outdoor display structures. 

H107.1.2 Electric sign faces. Individual plastic facings of 
electric signs shall not exceed 200 square feet (18.6 m2

) in 
area. 

H107.l.3 Area limitation. If the area of a display surface 
exceeds 200 square feet (18.6 m2

), the area occupied or 
covered by approved plastics shall be limited to 200 
square feet (18.6 m2

) plus 50 percent of the difference 
between 200 square feet (18.6 m2

) and the area of display 
surface. The area of plastic on a display surface shall not 
in any case exceed 1,100 square feet (102 m2

). 

H107.1.4 Plastic appurtenances. Letters and decorations 
mounted on an approved plastic facing or display surface 
can be made of approved plastics. 

SECTION H108 
ANIMATED DEVICES 

HlOS.1 Fail-safe device. Signs that contain moving sections 
or ornaments shall have fail-safe provisions to prevent the 
section or ornament from releasing and falling or shifting its 
center of gravity more than 15 inches (381 mm). The fail-safe 
device shall be in addition to the mechanism and the mecha
nism's housing that operate the movable section or ornament. 
The fail-safe device shall be capable of supporting the full 
dead weight of the section or ornament when the moving 
mechanism releases. 

SECTION H109 
GROUND SIGNS 

Hl09.1 Height restrictions. The structural frame of ground 
signs shall not be erected of combustible materials to a height 
of more than 35 feet (10 668 mm) above the ground. Ground 
signs constructed entirely of noncombustible material shall 
not be erected to a height of greater than 100 feet (30 480 
mm) above the ground. Greater heights are permitted where 
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approved and located so as not to create a hazard or danger to 
the public. 

H109.2 Required clearance. The bottom coping of every 
ground sign shall be not less than 3 feet (914 mm) above the 
ground or street level, which space can be filled with platform 
decorative trim or light wooden construction. 

Hl09.3 Wood anchors and supports. Where wood anchors 
or supports are embedded in the soil, the wood shall be pres
sure treated with an approved preservative. 

SECTION H110 
ROOF SIGNS 

Hll0.1 General. Roof signs shall be constructed entirely of 
metal or other approved noncombustible material except as 
provided for in Sections Hl06.l.1 and Hl07.1. Provisions 
shall be made for electric grounding of metallic. parts. Where 
combustible materials are permitted in letters or other orna
mental features, wiring and tubing shall be kept free and insu
lated therefrom. Roof signs shall be so constructed as to leave 
a clear space of not less than 6 feet (1829 mm) between the 
roof level and the lowest part of the sign and shall have at 
least 5 feet (1524 mm) clearance between the vertical sup
ports thereof. No portion of any roof sign structure shall proj
ect beyond an exterior wall. 

Exception: Signs on flat roofs with every part of the roof 
accessible. 

Hll0.2 Bearing plates. The bearing plates of roof signs shall 
distribute the load directly to or upon masonry walls, steel 
roof girders, columns or beams. The building shall be 

. designed to avoid overstress of these members. 

Hll0.3 Height of solid signs. A roof sign having a solid sur
face shall not exceed, at any point, a height of 24 feet (7315 
mm) measured from the roof surface. 

Hll0.4 Height of open signs. Open roof signs in which the 
uniform open area is not less than 40 percent of total gross 
area shall not exceed a height of 75 feet (22 860 mm) on 
buildings of Type 1 or Type 2 construction. On buildings of 
other construction types, the height shall not exceed 40 feet 
(12 192 mm). Such signs shall be thoroughly secured to the 
building upon which they are installed, erected or constructed 
by iron, metal anchors, bolts, supports, chains, stranded 
cables, steel rods or braces and they shall be maintained in 
good condition. 

Hll0.5 Height of closed signs. A closed roof sign shall not 
be erected to a height greater than 50 feet (15 240 mm) above 
the roof of buildings of Type 1 or Type 2 construction or 
more than 35 feet (10 668 mm) above the roof of buildings of 
Type 3, 4 or 5 construction. 

SECTION H111 
WALL SIGNS 

Hlll.1 Materials. Wall signs that have an area exceeding 40 
square feet (3.72 m2

) shall be constructed of metal or other 
approved noncombustible material, except for nailing rails 
and as provided for in Sections Hl06.l.1 and Hl07.l. 
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Hlll.2 Exterior wall mounting details. Wall signs attached 
to exterior walls of solid masonry, concrete or stone shall be 
safely and securely attached by means of metal anchors, bolts 
or expansion screws of not less than 3 I 8 inch (9 .5 mm) diame
ter and shall be embedded at least 5 inches (127 mm). Wood 
blocks shall not be used for anchorage, except in the case of 
wall signs attached to buildings with walls of wood. A wall 
sign shall not be supported by anchorages secured to an 
unbraced parapet wall. 

Hlll.3 Extension. Wall signs shall not extend above the top 
of the wall or beyond the ends of the wall to which the signs 
are attached unless such signs conform to the requirements 
for roof signs, projecting signs or ground signs. 

SECTION H112 
PROJECTING SIGNS 

H112.1 General. Projecting signs shall be constructed 
entirely of metal or other noncombustible material and 
securely attached to a building or structure by metal supports 
such as bolts, anchors, supports, chains, guys or steel rods. 
Staples or nails shall not be used to secure any projecting sign 
to any building or structure. The dead load of projecting signs 
not parallel to the building or structure and the load due to 
wind pressure shall be supported with chains, guys or s.teel 
rods having net cross~sectional dimension of not less than 3/ 8 
inch (9.5 mm) diameter. Such supports shall be erected or 
maintained at an angle of at least 45 percent (0.78 rad) with 
the horizontal to resist the dead load and at angle of 45 per
cent (0.78 rad) or more with the face of the sign to resist the 
specified wind pressure. lf such projecting sign exceeds 30 
square feet (2.8 m2

) in one facial area, there shall be provided 
at least two such supports on each side not more than 8 feet 
(2438 mm) apart to resist the wind pressure. 

H112.2 Attachment of supports. Supports shall be secured 
to a bolt or expansion screw that will develop the strength of 
the supporting chains, guys or steel rods, with a minimum 5/ 8-

inch (15.9 mm) bolt or lag screw, by an expansion shield. 
Turnbuckles shall .be placed in chains, guys or steel rods sup
porting projecting signs. 

H112.3 Wall mounting details. Chains, cables, guys or steel 
rods used to support the live or dead load of projecting signs 
are permitted to be fastened to solid masonry walls with 
expansion bolts or by machine screws in iron supports, but 
such supports shall not be attached to an unbraced parapet 
wall. Where the supports must be fastened to walls made of 
wood, the supporting anchor bolts must go through the wall 
and be plated or fastened on the inside in a secure manner. 

H112.4 Height limitation. A projecting sign shall not be 
erected on the wall of any building so as to project above the 
roof or cornice wall or above the roof level where there is no 
cornice wall; except that a sign erected at a right angle to the 
building, the horizontal width of which sign is perpendicular 
to such a wall and does not exceed 18 inches (457 mm), is 
permitted to be erected to a height not exceeding 2 feet (610 
mm) above the roof or cornice wall or above the roof level 
where there is no cornice wall. A sign attached to a corner of 
a building and parallel to the vertical line of such corner shall 
be deemed to be erected at a right angle to the building wall. 
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H112.5 Additional loads. Projecting sign structures that will 
be used to support an individual on a ladder or other servicing 
device, whether or not specifically designed for the servicing 
device, shall be capable of supporting the anticipated addi
tional load, but not less than a 100-pound ( 445 N) concen
trated horizontal load and a 300-pound (1334 N) concentrated 
vertical load applied at the point of assumed or most eccentric 
loading. The building component to which the projecting sign 
is attached shall also be designed to support the additional 
loads. 

SECTION H113 
MARQUEE SIGNS 

H113.1 Materials. Marquee signs shall be constructed 
entirely of metal or other approved noncombustible material 
except as provided for in Sections Hl06.l.1 and Hl07.l. 

H113.2 Attachment. Marquee signs shall be attached. to 
approved marquees that are constructed in accordance with 
Section 3106. 

H113.3 Dimensions. Marquee signs, whether on the front or 
side, shall not project beyond the perimeter of the marquee. 

H113.4 Height limitation. Marquee signs shall not extend 
more than 6 feet (1829 mm) above, nor 1 foot (305 mm) 
below such marquee, but under no circumstances shall the 
sign or signs have a vertical dimension greater than 8 feet 
(2438 mm). 

SECTION H114 
PORTABLE SIGNS 

H114.1 General. Portable signs shall conform to require
ments for ground, roof, projecting, flat and temporary signs 
where such signs are used in a similar capacity. The require
ments of this section shall not be construed to require porta
ble signs -to have connections to surfaces, tie-downs or 
foundations where provisions are made by temporary means 
or configuration of the structure to provide stability for the 
expected duration of the installation. 

TABLE 4-A 
SIZE, THICKNESS AND TYPE OF GLASS PANELS IN SIGNS 

MAXIMUM SIZE OF MINIMUM 
EXPOSED PANEL THICKNESS TYPE OF GLASS 

Any dimension Area OF GLASS 
(inches) (square inches) (inches) 

30 500 118 Plain, plate or wired 

45 700 3
/16 Plain, plate or wired 

144 3,600 \ Plain, plate or wired 

> 144 > 3,600 114 Wired glass 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2• 
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TABLE 4-B 

THICKNESS OF PROJECTION SIGN 

PROJECTION (feet) MAXIMUM THICKNESS (feet) 

5 2 

4 2.5 

3 3 

2 3.5 

1 4 

For SI: 1 foot= 304.8 mm. 

SECTION H115 
REFERENCED STANDARDS 

ASTM D 635-10 

NFPA 70-11 

NFPA 701-10 

Test Method for Hl07.l.1 
Rate of Burning and/or 
Extent and Time of Burning 
of Plastics in a Horizontal Position 
National Electrical Code Hl06.l, 

Methods of Fire Test for 
Flame Propagation of 
Textiles and Films 

Hl06.2 
Hl06.1.1 
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PATIO COVERS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION 1101 
GENERAL 

1101.1 General. Patio covers shall be permitted to be 
detached from or attached to dwelling units. Patio covers 
shall be used only for recreational, outdoor living purposes 
and not as carports, garages, storage rooms or habitable 
rooms. 

SECTION 1102 
DEFINITION 

1102.1 General. The following term shall, for the purposes of 
this appendix, have the meaning shown herein. Refer to 
Chapter 2 of this code for general definitions. 

PA TIO COVER. A structure with open or glazed walls that 
is used for recreational, outdoor living purposes associated 
with a dwelling unit. 

SECTION 1103 
EXTERIOR WALLS AND OPENINGS 

1103.1 Enclosure walls. Enclosure walls shall be permitted 
to be of any configuration, provided the open or glazed area 
of the longer wall and one additional wall is equal to at least 
65 percent of the area below a minimum of 6 feet 8 inches 
(2032 mm) of each wall, measured from the floor. Openings 
shall be permitted to be enclosed with insect screening, 
approved translucent or transparent plastic not more than 
0.125 inch (3.2 mm) in thickness, glass conforming to the 
provisions of Chapter 24 or any combination of the forego
ing. 

1103.2 Light, ventilation and emergency egress. Exterior 
openings of the dwelling unit required for light and ventila
tion shall be permitted to open into a patio structure. How
ever, the patio structure shall be unenclosed if such openings 
are serving as emergency egress or rescue openings from 
sleeping rooms. Where such exterior openings serve as an 
exit from the dwelling unit, the patio structure, unless unen
closed, shall be provided with exits conforming to the provi
sion of Chapter 10. 

SECTION 1104 
HEIGHT 

1104.1 Height. Patio covers shall be limited to one-story 
structures not more than 12 feet (3657 mm) in height. 

2015 INTERNATIONAL BUILDING CODE® 

SECTION 1105 
STRUCTURAL PROVISIONS 

1105.1 Design loads. Patio covers shall be designed and con
structed to sustain, within the stress limits of this code, all 
dead loads plus a minimum vertical live load of 10 pounds 
per square foot (0.48 kN/m2

) except that snow loads shall be 
used where such snow loads exceed this minimum. Such 
patio covers shall be designed to resist the minimum wind 
and seismic loads set forth in this code. 

1105.2 Footings. In areas with a frost depth of zero, a patio 
cover shall be permitted to be supported on a concrete slab on 
grade without footings, provided the slab conforms to the 
provisions of Chapter 19 of this code, is not less than 31/ 2 
inches (89 mm) thick and further provided that the columns 
do not support loads in excess of 750 pounds (3.36 kN) per 
column. 
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GRADING 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION J101 
GENERAL 

JlOl.1 Scope. The provisions of this chapter apply to grad
ing, excavation and earthwork construction, including fills 
and embankments. Where conflicts occur between the techni
cal requirements of this chapter and the geotechnical report, 
the geotechnical report shall govern. 

JlOl.2 Flood hazard areas. Unless the applicant has submit
ted an engineering analysis, prepared in accordance with 
standard engineering practice by a registered design profes
sional, that demonstrates the proposed work will not result in 
any increase in the level of the base flood, grading, excava
tion and earthwork construction, including fills and embank
ments, shall not be permitted in floodways that are in flood 
hazard areas established in Section 1612.3 or inflood hazard 
areas where design flood elevations are specified but flood-
ways have not been designated. · 

SECTION J102 
DEFINITIONS 

J102.l Definitions. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 

BENCH. A relatively level step excavated into earth material 
on which fill is to be placed. · 

COMPACTION. The densification of a fill by mechanical 
means. 

CUT. See "Excavation." 

DOWN DRAIN. A device for collecting water from a swale 
. or ditch located on or above a slope, and safely delivering it 
to an approved drainage facility. 

EROSION. The wearing away of the ground surface as a 
result of the movement of wind, water or ice. 

EXCAVATION. The removal of earth material by artificial 
means, also referred to as a cut. 

FILL. Deposition of earth materials by artificial means. 

GRADE. The vertical location of the ground surface. 

GRADE, EXISTING. The grade prior to grading. 

GRADE, FINISHED. The grade of the site at the conclusion 
of all grading efforts. 

GRADING. An excavation or fill or combination thereof. 
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KEY. A compacted fill placed in a trench excavated in earth 
material beneath the toe of a slope. 

SLOPE. An inclined surface, the inclination of which is 
expressed as a ratio of horizontal distance to vertical distance. 

TERRACE. A relatively level step constructed in the face of 
a graded slope for drainage and maintenance purposes. 

SECTION J103 
PERMITS REQUIRED 

Jl03.l Permits required. Except as exempted in Section 
Jl03.2, no grading shall be performed without first having 
obtained a permit therefor from the building official. A grad
ing permit does not include the construction of retaining 
walls or other structures. 

J103.2 Exemptions. A grading permit shall not be required 
for the foUowing: 

1. Grading in an isolated, self-contained area, provided 
there is no danger to the public and that such grading 
will not adversely affect adjoining properties. 

2. Excavation for construction of a structure permitted 
under this code. 

3. Cemetery graves. 

4. Refuse disposal sites controlled by other regulations. 

5. Excavations for wells, or trenches for utilities. 

6. Mining, quarrying, excavating, processing or stockpil
ing rock, sand, gravel, aggregate or clay controlled by 
other regulations, provided such operations do not 
affect the lateral support of, or significantly increase 
stresses in, soil on adjoining properties. 

7. Exploratory excavations performed under the direction 
of a registered design professional. 

Exemption from the permit requirements of this appendix 
shall not be deemed to grant authorization for any work to be 
done in any manner in violation of the provisions of this code 
or any other laws or ordinances of this jurisdiction. 

SECTION J104 
PERMIT APPLICATION AND SUBMITTAL$ 

J104.1 Submittal requirements. In addition to the provi
sions of Section 105.3, the applicant shall state the estimated 
quantities of excavation and fill. 
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Jl04.2 Site plan requirements. In addition to the provisions 
of Section 107, a grading plan shall show the existing grade 
and finished grade in contour intervals of sufficient clarity to 
indicate the nature and extent of the work and show in detail 
that it complies with the requirements of this code. The plans 
shall show the existing grade on adjoining properties in suffi
cient detail to identify how grade changes will conform to the 
requirements of this code. 

Jl04.3 Geotechnical report. A geotechnical report prepared 
by a registered design professional shall be provided. The 
report shall contain at least the following: 

1. The nature and distribution of existing soils. 

2. Conclusions and recommendations for grading proce
dures. 

3. Soil design criteria for any structures or embankments 
required to accomplish the proposed grading. 

4. Where necessary, slope stability studies, and recom-
mendations and conclusions regarding site geology. 

Exception: A geotechnical report is not required where 
the building official determines that the nature of the work 
applied for is such that a report is not necessary. 

Jl04.4 Liquefaction study. For sites with mapped maximum 
considered earthquake spectral response accelerations at 
short periods (S,) greater than 0.5g as determined by Section 
1613, a study of the liquefaction potential of the site shall be 
provided and the recommendations incorporated in the plans. 

Exception: A liquefaction study is not required where the 
building official determines from established local data 
that the liquefaction potential is low. 

SECTION J105 
INSPECTIONS 

Jl05.1 General. Inspections shall be governed by Section 
110 of this code. 

Jl05.2 Special inspections. The special inspection require
ments of Section 1705.6 shall apply to work performed under 
a grading permit where required by the building official. 

SECTION J106 
EXCAVATIONS 

I 
Jl06.1 Maximum slope. The slope of cut surfaces shall be 
no steeper than is safe for the intended use, and shall be not 
more than one unit vertical in two units horizontal (SO-per
cent slope) unless the owner or the owner's authorized agent 
furnishes a geotechnical report justifying a steeper slope. 

Exceptions: 
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1. A cut surface shall be permitted to be at a slope of 
1.5 units horizontal to one unit vertical (67-percent 
slope) provided that all of the following are met: 

1.1. It is not intended to support structures or 
surcharges. 

1.2. It is adequately protected against erosion. 

1.3. It is no more than 8 feet (2438 mm) in 
height. 

1.4. It is approved by the building code official. 

1.5. Ground water is not encountered. 

2. A cut surface in bedrock shall be permitted to be at a 
slope of one unit horizontal to one unit vertical (100-
percent slope). 

SECTION J107 
FILLS 

Jl07.1 General. Unless otherwise recommended in the geo
technical report, fills shall comply with the provisions of this 
section. 

Jl07.2 Surface preparation. The ground surface shall be 
prepared to receive fill by removing vegetation, topsoil and 
other unsuitable materials, and scarifying the ground to pro
vide a bond with the fill material. 

Jl07.3 Benching. Where existing grade is at a slope steeper 
than one unit vertical in five units horizontal (20-percent 
slope) and the depth of the fill exceeds 5 feet (1524 mm) 
benching shall be provided in accordance with Figure J107.3. 
A key shall be provided that is at least 10 feet (3048 mm) in 
width and 2 feet (610 mm) in depth. 

Jl07.4 Fill material. Fill material shall not include organic, 
frozen or other deleterious materials. No rock or similar irre
ducible material greater than 12 inches (305 mm) in any 
dimension shall be included in fills. 

J107.5 Compaction. All fill material shall be compacted to 
90 percent of maximum density as determined by ASTM D 
1557, Modified Proctor, in lifts not exceeding 12 inches (305 
mm) in depth. 

Jl07.6 Maximum slope. The slope of fill surfaces shall be 
no steeper than is safe for the intended use. Fill slopes steeper 
than one unit vertical in two units horizontal (50-percent 
slope) shall be justified by a geotechnical report or engineer
ing data. 

SECTION J108 
SETBACKS 

Jl08.1 General. Cut and fill slopes shall be set back from the 
property lines in accordance with this section. Setback 
dimensions shall be measured perpendicular to the property 
line and shall be as shown in Figure Jl 08 .1, unless substanti
ating data is submitted justifying reduced setbacks. 

Jl08.2 Top of slope. The setback at the top of a cut slope 
shall be not less than that shown in Figure J108.1, or than is 
required to accommodate any required interceptor drains, 
whichever is greater. 

Jl08.3 Slope protection. Where required to protect adjacent 
properties at the toe of a slope from adverse effects of the 
grading, additional protection, approved by the building offi
cial, shall be included. Such protection may include but shall 
not be limited to: 

1. Setbacks greater than those required by Figure Jl08.l. 
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2. Provisions for retaining walls or similar construction. 

3. Erosion protection of the fill slopes. 

4. Provision for the control of surface waters. 

SECTION J109 
DRAINAGE AND TERRACING 

Jl09.1 General. Unless otherwise recommended by a regis
tered design professional, drainage facilities and terracing 
shall be provided in accordance with the requirements of this 
section. 

Exception: Drainage facilities and terracing need not be 
provided where the ground slope is not steeper than one 
unit vertical in three units horizontal (33-percent slope). 

J109.2 Terraces. Terraces at least 6 feet (1829 mm) in width 
shall be established at not more than 30-foot (9144 mm) ver
tical intervals on all cut or fill slopes to control surface drain
age and debris. Suitable access shall be provided to allow for 
cleaning and maintenance. 

Where more than two terraces are required, one terrace, 
located at approximately mid-height, shall be at least 12 feet 
(3658 mm) in width. 

Swales or ditches shall be provided on terraces. They shall 
have a minimum gradient of one unit vertical in 20 units hori
zontal (5-percent slope) and shall be paved with concrete not 
less than 3 inches (76 mm) in thickness, or with other materi
als suitable to the application. They shall have a depth not 
less than 12 inches (305 mm) and a width not less than 5 feet 
(1524mm). 

A single run of swale or ditch shall not collect runoff from 
a tributary area exceeding 13,500 square feet (1256 m2

) (pro
jected) without discharging into a down drain. 

Jl09.3 Interceptor drains. Ihterceptor drains shall be 
installed along the top of cut slopes receiving drainage from a 
tributary width greater than 40 feet (12 192 mm), measured 
horizontally. They shall have a minimum depth of 1 foot (305 
mm) and a minimum width of 3 feet (915 mm). The slope 
shall be approved by the building official, but shall be not less 
than one unit vertical in 50 units horizontal (2-percent slope). 
The drain shall be paved with concrete not less than 3 inches 
(76 mm) in thickness, or by other materials suitable to the 
application. Discharge from the drain shall be accomplished 
in a manner to prevent erosion and shall be approved by the 
building official. 

Jl09.4 Drainage across property lines. Drainage across 
property lines shall not exceed that which existed prior to 
grading. Excess or concentrated drainage shall be contained 
on site or directed to an approved drainage facility. Erosion of 
the ground in the area of discharge shall be prevented by 
installation of nonerosive down drains or other devices. 
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SECTION J110 
EROSION CONTROL 

Jll0.1 General. The faces of cut and fill slopes shall be pre
pared and maintained to control erosion. This control shall be 
permitted to consist of effective planting. 

Exception: Erosion control measures need not be pro
vided on cut slopes not subject to erosion due to the ero
sion-resistant character of the materials. 

Erosion control for the slopes shall be installed as soon as 
practicable and prior to calling for final inspection. 

Jll0.2 Other devices. Where necessary, check dams, crib
bing, riprap or other devices or methods shall be employed to 
control erosion and provide safety. 

AS1MD 
1557-12 

SECTION J111 
REFERENCED ST AND ARDS 

Test Method for Laboratory J107 .5 
Compaction Characteristics of 
Soil Using Modified Effort 
[56,000 ft-lb/ft3 (2,700kN-m/m3

)]. 
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APPENDIX K 

ADMINISTRATIVE PROVISIONS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

With the exception of Section Klll, this appendix contains this provision, the building official shall have the authority to 
only administrative provisions that are intended to be used by require that the electrical systems and equipment be rein-
a jurisdiction to implement and enforce NFPA 70, the spected. 
National Electrical Code. Annex Hof NFPA 70 also contains Kl02.4 Additions, alterations and repairs.Additions, alter-
administrative and enforcement provisions, and these provi- ations, renovations and repairs to electrical systems and 
sions may or may not be completely compatible with or con- equipment shall conform to that required for new electrical 
sistent with Chapter 1 of the !BC, whereas the provisions in systems and equipment without requiring that the existing 
!BC Appendix K are compatible and consistent with Chapter electrical systems or equipment comply with all of the 
1 of the !BC and other ICC codes. Section Kl 11 contains requirements of this code. Additions, alterations and repairs 
technical provisions that are unique to this appendix and are shall not cause existing electrical systems or equipment to 
in addition to those of NFPA 70. become unsafe, hazardous or overloaded. 
The provisions of Appendix K are specific to what might be 
designated as an Electrical Department of Inspection and 
Code Enforcement and could be implemented where other 
such provisions are not adopted. 

SECTION K101 
GENERAL 

KlOl.l Purpose. A purpose of this code is to establish mini
mum requirements to safeguard public health, safety and gen
eral welfare by regulating and controlling the design, 
construction, installation, quality of materials, location, oper
ation and maintenance or use of electrical systems and equip
ment. 

KlOl.2 Scope. This code applies to the design, construction, 
installation, alteration, repairs, relocation, replacement, addi
tion to, use or maintenance of electrical systems and equip
ment. 

SECTION K102 
APPLICABILITY 

Kl02.l General. The provisions of this code apply to all 
matters affecting or relating to structures and premises, as set 
forth in Section KlOl. · 

Kl02.2 Existing installations. Except as otherwise provided 
for in this chapter, a provision in this code shall not require 
the removal, alteration or abandonment of, or prevent the 
continued utilization and maintenance of, existing electrical 
systems and equipment lawfully in existence at the time of 
the adoption of this code. 

Kl02.3 Maintenance. Electrical systems, equipment, materi
als and appurtenances, both existing and new, and parts 
thereof shall be maintained in proper operating condition in 
accordance with the original design and in a safe, hazard-free 
condition. Devi~es or safeguards that are required by this 
code shall be maintained in compliance with the code edition 

I under which installed. The owner or the owner's authorized 
agent shall be responsible for the maintenance of the electri
cal systems and equipment. To determine compliance with 

2015 INTERNATIONAL BUILDING CODE® 

Minor additions, alterations, renovations and repairs to 
existing electrical systems and equipment shall meet the pro
visions for new construction, except where such work is per
formed in the same manner and arrangement as was in the 
existing system, is not hazardous and is approved. 

Kl02.5 Subjects not regulated by this code. Where no 
applicable standards or requirements are set forth in this code, 
or are contained within other laws, codes, regulations, ordi
nances or bylaws adopted by the jurisdiction, compliance 
with applicable standards of nationally recognized standards 
as are approved shall be deemed as prima facie evidence of 
compliance with the intent of this code. Nothing herein shall 
derogate from the authority of the building official to deter
mine compliance with codes or standards for those activities 
or installations within the building official's jurisdiction or 
responsibility. 

SECTION K103 
PERMITS 

K103.l Types of permits. An owner, authorized agent or 
contractor who desires to construct, enlarge, alter, repair, 
move, demolish or change the occupancy of a building or 
structure, or to erect, install, enlarge, alter, repair, remove, 
convert or replace electrical systems or equipment, the instal
lation of which is regulated by this code, or to cause such 
work to be done, shall first make application to the building 
official and obtain the required permit for the work. 

Exception: Where repair or replacement of electrical sys
tems or equipment must be performed in an emergency sit
uation, the permit application shall be submitted within the 
next working business day of the department of electrical 
inspection. 

K103.2 Work exempt from permit. The following work 
shall be exempt from the requirement for a permit: 

1. Listed cord- and plug-connected temporary decorative 
lighting. 

2. Reinstallation of attachment plug receptacles, but not 
the outlets therefor. 
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3. Replacement of branch circuit overcurrent devices of 
the required capacity in the same location. 

4. Temporary wiring for experimental purposes in suit
able experimental laboratories. 

5. Electrical wiring, devices, appliances, apparatus or 
equipment operating at less than 25 volts and not capa
ble of supplying more than 50 watts of energy. 

Exemption from the permit requirements of this code shall 
not be deemed to grant authorization for work to be done in 
violation of the provisions of this code or other laws or ordi
nances of this jurisdiction. 

SECTION K104 
CONSTRUCTION DOCUMENTS 

K104.1 Information on construction documents. Con
struction documents shall be drawn to scale upon suitable 
material. Electronic media documents are permitted to be 
submitted where approved by the building official. Construc
tion documents shall be of sufficient clarity to indicate the 
location, nature and extent of the work proposed and show in 
detail that such work will conform to the provisions of this 
code and relevant laws, ordinances, rules and regulations, as 
determined by the building official. 

K104.2 Penetrations. Construction documents shall indicate 
where penetrations will be made for electrical systems and 
shall indicate the materials and methods for maintaining 
required structural safety, fire-resistance rating and fire
blocking. 

K104.3 Load calculations. Where an addition or alteration 
is made to an existing electrical system, an electrical load cal
culation shall be prepared to determine if the existing electri
cal service has the capacity to serve the added load. 

SECTION K105 
ALTERNATIVE ENGINEERED DESIGN 

K105.1 General. The design, documentation, inspection, 
testing and approval of an alternative engineered design elec
trical system shall comply with this section. 

K105.2 Design criteria. An alternative engineered design 
shall conform to the intent of the provisions of this code and 
shall provide an equivalent level of quality, strength, effec
tiveness, fire resistance, durability and safety. Materials, 
equipment or components shall be designed and installed in 
accordance with the manufacturer's instructions. 

K105.3 Submittal. The registered design professional shall 
indicate on the permit application that the electrical system is 
an alternative engineered design. The permit and permanent 
permit records shall indicate that an alternative engineered 
design was part of the approved installation. 

K105.4 Technical data. The registered design professional 
shall submit sufficient technical data to substantiate the pro
posed alternative engineered design and to prove that the per
formance meets the intent of this code. 
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K105.5 Construction documents. The registered design 
professional shall submit to the building official two com
plete sets of signed and sealed construction documents for the 
alternative engineered design. The construction documents 
shall include floor plans and a diagram of the work. 

K105.6 Design approval. Where the building official deter
mines that the alternative engineered design conforms to the 
intent of this code, the electrical system shall be approved. If 
the alternative engineered design is not approved, the build
ing official shall notify the registered design professional in 
writing, stating the reasons therefor. 

K105.7 Inspection and testing. The alternative engineered 
design shall be tested and inspected in accordance with the 
requirements of this code. 

SECTION K106 
REQUIRED INSPECTIONS 

K106.1 General. The building official, upon notification, 
shall make the inspections set forth in this section. 

K106.2 Underground. Underground inspection shall be 
made after trenches or ditches are excavated and bedded, pip
ing and conductors installed, and before backfill is put in 
place. Where excavated soil contains rocks, broken concrete, 
frozen chunks and other rubble that would damage or break 
the raceway, cable or conductors, or where corrosive action 
will occur, protection shall be provided in the form of granu
lar or selected material, approved running boards, sleeves or 
other means. 

K106.3 Rough-in. Rough-in inspection shall be made after 
the roof, framing, fireblocking and bracing are in place and 
all wiring and other components to be concealed are com
plete, and prior to the installation of wall or ceiling mem
branes. 

K106.4 Contractors' responsibilities. It shall be the respon
sibility of every contractor who enters into contracts for the 
installation or repair of electrical systems for which a permit 
is required to comply with adopted state and local rules and 
regulations concerning licensing. 

SECTION K107 
PREFABRICATED CONSTRUCTION 

K107 .1 Prefabricated construction. Prefabricated construc
tion is subject to Sections K107.2 through K107.5. 

K107.2 Evaluation and follow-up inspection services. 
Prior to the approval of a prefabricated construction assembly 
having concealed electrical work and the issuance of an elec
trical permit, the building official shall require the submittal 
of an evaluation report on each prefabricated construction 
assembly, indicating the complete details of the electrical sys
tem, including a description of the system and its compo
nents, the basis upon which the system is being evaluated, 
test results and similar information, and other data as neces
sary for the building official to determine conformance to this 
code. 
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Kl07.3 Evaluation service. The building official shall desig
nate the evaluation service of an approved agency as the eval
uation agency and review such agency's evaluation report for 
adequacy and conformance to this code. 

Kl07.4 Follow-up inspection. Except where ready access is 
provided to electrical systems, service equipment and acces
sories for complete inspection at the site without disassembly 
or dismantling, the building official shall conduct the in-plant 
inspections as frequently as necessary to ensure conformance 
to the approved evaluation report or shall designate an inde
pendent, approved inspection agency to conduct such inspec
tions. The inspection agency shall furnish the building official 
with the follow-up inspection manual and a report of inspec
tions upon request, and the electrical system shall have an 
identifying label permanently affixed fo the system indicating 
that factory inspections have been performed. 

Kl07.5 Test and inspection records. Required test and 
inspection records shall be available to the building official at 
all times during the fabrication of the electrical system and 
the erection of the building; or such records as the building 
official designates shall be filed. 

SECTION K108 
TESTING 

Kl08.1 Testing. Electrical work shall be tested as required in 
this code. Tests shall be performed by the permit holder and 
observed by the building official. 

KlOS.1.1 Apparatus, material and labor for tests. 
. Apparatus, material and labor required for testing an elec

trical system or part thereof shall be furnished by the per
mit holder. 

KlOS.1.2 Reinspection and testing. Where any work or 
installation does not pass an initial test or inspection, the 
necessary corrections shall be made so as to achieve com
pliance with this code. The work or installation shall then 
be resubmitted. to the building official for inspection and 
testing. 

SECTION K109 
RECONNECTION 

Kl09.1 Connection after order to disconnect. A person 
shall not make utility service or energy source connections to 
systems regulated by this code, which have been discon
nected or ordered to be disconnected by the building official, 
or the use of which has been ordered to be discontinued by 
the building official until the building official authorizes the 
reconnection and use of such systems. 

SECTION K110 
CONDEMNING ELECTRICAL SYSTEMS 

Kll0.1 Authority to condemn electrical systems. Wher
ever the building official determines that any electrical sys
tem, or portion thereof, regulated by this code has become 
hazardous to life, health or property, the building official 
shall order in writing that such electrical systems either be 
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removed or restored to a safe condition. A time limit for com
pliance with such order shall be specified in the written 
notice. A person shall not use or maintain a defective electri
cal system or equipment after receiving such notice. 

Where such electrical system is to be disconnected, writ
ten notice as prescribed in this code shall be given. In cases of 
immediate danger to life or property, such disconnection shall 
be made immediately without such notice. 

SECTION K111 
ELECTRICAL PROVISIONS 

Klll.1 Adoption. Electrical systems and equipment shall be 
designed, constructed and installed in accordance with the 
International Residential Code or NFP A 70 as applicable, 
except as otherwise provided in this code. 

[F] Klll.2 Abatement of electrical hazards. All identified 
electrical hazards shall be abated. All identified hazardous 
electrical conditions in permanent wiring shall be brought to 
the attention of the building official responsible for enforce
ment of this code. Electrical wiring, devices, appliances and 
other equipment that is modified or damaged and constitutes 
an electrical shock or fire hazard shall not be used. 

[F] Klll.3 Appliance and fixture listing. Electrical appli
ances and fixtures shall be tested and listed in published 
reports of inspected electrical equipment by an approved 
agency and installed in accordance with all instructions 
included as part of such listing. 

Klll.4 Nonmetallic-sheathed cable. The use of Type NM, 
NMC and NMS (nonmetallic sheathed) cable wiring methods 
shall not be limited based on height, number of stories or con
struction type of the building or structure. 

Klll.5 Cutting, notching and boring. The cutting, notch
ing and boring of wood and steel framing members, structural 
members and engineered wood products shall be in accor
dance with this code. 

Klll.6 Smoke alarm circuits. Single- and multiple-station 
smoke alarms required by this code and installed within 
dwelling units shall not be connected as the only load on a 
branch circuit. Such alarms shall be supplied by branch cir
cuits having lighting loads consisting of lighting outlets in 
habitable spaces. 

Klll.7 Equipment and door labeling. Doors into electrical 
control panel rooms shall be marked with a plainly visible 
and legible sign stating ELECTRICAL ROOM or similar 
approved wording. The disconnecting means for each ser
vice, feeder or branch circuit originating on a switchboard or 
panelboard shall be legibly and durably marked to indicate its 
purpose unless such purpose is clearly evident. 
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EARTHQUAKE RECORDING INSTRUMENTATION 

The provisions contained in this appendix are not mandatory unless specifically. referenced in the adopting ordinance. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION L 101 
GENERAL 

LlOl.1 General. Every structure located where the I-second 
spectral response acceleration, SI' in accordance with Section 
1613.3 is greater than 0.40 that either 1 exceeds six stories in 
height with an aggregate floor area of 60,000 square feet 
(5574 m2

) or more, or 2 exceeds 10 stories in height regard
less of floor area, shall be equipped with not less than three 
approved recording accelerographs. The accelerographs shall 
be interconnected for common start and common timing. 

Ll01.2 Location. As a minimum, instruments shall be 
located at the lowest level, mid-height, and near the top of the 
structure. Each instrument shall be located so that access is 
maintained at all times and is unobstructed by room contents. 
A sign stating "MAINTAIN CLEAR ACCESS TO THIS 
INSTRUMENT" in 1-inch (25 mm) block letters shall be 
posted in a conspicuous location. 

Ll01.3 Maintenance. Maintenance and service of the instru
mentation shall be provided by the owner of the structure. 
Data produced by the instrument shall be made available to 
the building official on request. 

Maintenance and service of the instruments shall be per
formed annually by an approved testing agency. The owner 
shall file with the building official a written report from an 
approved testing agency certifying that each instrument has 
been serviced and is in proper working condition. This report 

· shall be submitted when the instruments are installed and 
annually thereafter. Each instrument shall have affixed to it 
an externally visible tag specifying the date of the last main
tenance or service and the printed name and address of the 
testing agency. 
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APPENDIX M 

TSUNAMI-GENERATED FLOOD HAZARD 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

User note: Code change proposals to this chapter will be considered by the !BC - Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv. 

SECTION M101 
TSUNAMI-GENERATED FLOOD HAZARD 

MlOl.1 General. The purpose of this appendix is to provide 
tsunami regulatory criteria for those communities that have a 
tsunami hazard and have elected to develop and adopt a map 
of their tsunami hazard inundation zone. 

MlOl.2 Definitions. The following words and terms shall, 
for the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 

TSUNAMI HAZARD ZONE. The area vulnerable to being 
flooded or inundated by a design event tsunami as identified 
on a community's Tsunami Hazard Zone Map. 

TSUNAMI HAZARD ZONE MAP. A map adopted by the 
community that designates the extent of inundation by a 
design event tsunami. This map shall be based on the tsu
nami inundation map that is developed and provided to a 
community by either the applicable state agency or the 
National Atmospheric and Oceanic Administration (NOAA) 
under the National Tsunami Hazard Mitigation Program, but 
shall be permitted to utilize a different probability or hazard 
level. 

MlOl.3 Establishment of tsunami hazard zone. Where 
applicable, if a community has adopted a Tsunami Hazard 
Zone Map, that map shall be used to establish a community's 
tsunami hazard zone. 

MlOl.4 Construction within the tsunami hazard zone. 
Construction of structures designated Risk Categories Ill and 
N as specified under Section 1604.5 shall be prohibited 
within a tsunami hazard zone. 

Exceptions: 

1. A vertical evacuation tsunami refuge shall be per
mitted to be located in a tsunami hazard zone pro
vided it is constructed in accordance with FEMA 
P646. 

2. Community critical facilities shall be permitted to be 
located within the tsunami hazard zone when such a 
location is necessary to fulfill their function, provid
ing suitable structural and emergency evacuation 
measures have been incorporated. 
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SECTION M102 
REFERENCED STANDARDS 

FEMA P646-12 Guidelines for Design of 
Structures for Vertical 
Evacuation from Tsunamis 

MlOl.4 
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INDEX 

A 

ACCESS OPENINGS 
Attic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1209 .2 
Crawl space . . . . . . . . . . . . . . . . . . . . . . . . . . 1209.1 
Doors ............................... 712.3.2 
Fire damper ........................... 716.4 
Fire department ....................... 402.7.5 
Mechanical appliances .................. 1209.3 
Refuse/laundry chutes ................. 708.13.3 

ACCESSIBILITY ................ 1009 Chapter 11 ' , 
Appendix E 

Airports ......................... 412.3.5, E110 
Assembly . . . . . . . . . 1009.1, 1108.2, 1109.11, 111 O 
Bus stops .............................. E 1 08 
Construction sites ..................... 1103.2.5 
Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1109.13 
Detectable warnings ................... 1109.10 
Detention and correctional facilities . . . . . 1103.2.13, 

1107.5.5, 1108.4.2, E104.1 
Dining areas . . . . . . . . . . . . . . . . . 1108.2.9, 1109.11 
Dressing rooms ..................... 1109.12.1 
Drinking fountains. . . . . . . . . . . . . . . . . . . . . . 1109.5 
Dwelling units ........... 1103.2.3, 1105.1.6, 1107 
Egress 

(see ACCESSIBLE MEANS OF EGRESS) ... 1009 
Elevators ..................... 1009.2.1, 1009.4, 

1009.7.3, 1109.7, 3001.3 
Employee work areas 907.5.2.31, 1103.2.2, 1104.3.1 
Entrances .............................. 1105 
Exceptions .............. 1103.2, 1104.4, 1107.7 
Existing buildings ...................... 1009.1 
Fuel dispensing . . . . . . . . . . . . . . . . . . . . . . 1109.14 
Gaming tables and machines ...... 1109.15, E105.3 
Institutional . . . . . . . . . . . . . . . 1103.2.12, 1103.2.13, 

1107, 1109.11.2 
Judicial facilities . . . . . . . . . . . . . . 1108.4, 1109.11.2 
Kitchens ............................. 1109.4 
Laundry .............................. E105.2 
Lifts ........................... 1009.5, 1109.8 
Live/work unit ................. 419.7, 1107.6.2.1 
Parking and passenger loading facilities ...... 1106 
Performance areas .................... 1108.2.8 
Platform ..................... 1108.2.8, E103.1 
Press box ........................... 1104.3.2 
Ramps ................................ 1012 
Recreational facilities 
(~ee RECREATION FACILITIES) ... 1104.2, 1110 

Religious worship, places of ............. 1103.2.8 
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Residential ............ 1103.2.3, 1103.2.11, 1107 
Route .................. 1003.3.4, 1104, 1107.4 
Saunas and steam rooms ................ 1109.6 
Scoping ................... 1101, 1103.1, E101.1 
Seating ....................... 1108.2, 1109.11 
Service facility ... : ~ . . . . . . . . . . . . . . . . . . . 1109.12 
Signage. . . . . . 1009.8 through 1009.11, 111 O, E107 
Sleeping units ................... 1107, 1105.1.6 
Storage ........................ 1108.3, 1109.9 
Telephone .............................. E106 
Toilet and bathing facilities ..... 1107.6.1.1, 1109.2, 

1109.3E105.1 
Train and light-rail stations ................. E109 
Transient lodging ...... 1103.2.11, 1107.6.1 E104.2 
Utility ............................... 1103.2.4 

ACCESSIBLE MEANS OF EGRESS .......... 1009 
Areas of refuge (see AREA OF REFUGE) 
Assembly ...................... 1009.1, 1029.8 
Elevators ............... 1009.2.1, 1009.4, 1009.8 
Existing building ....................... 1009.1 
Exterior area for assisted rescue 

(see EXTERIOR AREA FOR ASSISTED RESCUE) 
Horizontal exit (see HORIZONTAL EXIT) 
Mezzanine ............................ 1009.1 
Platform lift . . . . . . . . . . . . . . . . . . . . . . . . . . . 1009.5 
Required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1009.1 
Stairways . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1009.3 
Signage .......... 1009.8 through 1009.11, 3002.3 

ACCESSORY OCCUPANCIES ..... 303.1.2, 303.1.4, 
305.1.1, 312.1, 419.1, 508.2 

ADDITION ...................... 101.4.8, 0103.1 
Means of egress .................. 3302.1, 331 o 

ADMINISTRATION .................... Chapter 1 
ADOBE CONSTRUCTION ............ 202, 2109.3 
AEROSOLS ................... 202, 307.1, 311.2, 

414.1.2.1, 414.2.5, 907.2.16 
AGGREGATE ............................. 202 

Ballast. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1504.8 
AGRICULTURAL BUILDINGS 

(see GROUP U) ...... 312.1, 1103.2.4, Appendix C 
AIR CONDITIONING 

(see MECHANICAL) ............. 2801.1, 3005.2 
AIR INTAKES (see YARDS OR COURTS) ... 1206.3.2 
AIRCRAFT HANGARS .................... 412.4 

Aircraft paint hangars .............. 412.6, 507.10 
Basements ........................... 412.4.2 
Construction ............ 412.4.1, 412.4.5, 412.6.2 
Fire area ........................... 412.4.6.2 
Fire suppression system .......... 412.4.6, 412.6.5 
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INDEX 

Heliports and helistops ........... 412.5, 905.3.6, 
906.1, 1605.4 

Residential. .................... 412.5, 907.2.21 
Unlimited height and area .......... 504.1, 507.1 O 

AIRCRAFT MANUFACTURING FACILITIES ... 412.7 
AIRCRAFT-RELATED OCCUPANCIES ... 412, E110 

Airport traffic control towers ........ 412.3, 907.2.22 
Traffic control towers ..................... 412.3 

Alarms and detection .. 412.3.4, 412.3.5, 907 .2.22 
Construction type ............. 412.3.1, 412.3.2 
Egress .............. 412.3.2, 412.3.3, 412.3.4 

AISLE .................... 1018, 1029.9, 1029.13 
Aisle accessways ............... 1018.4, 1029.12 
Assembly seating ................ 1018.2, 1029.6 
Bleachers. . . . . . . . . . . . . . . . . . . . . . . . . . . 1029.1 .1 
Business ............................. 1018.3 
Check-out . . . . . . . . . . . . . . . . . . . . . . . . . 1109.12.2 
Construction .......................... 1029.11 
Converging ......................... 1029.9.3 
Egress ........................... 1018, 1029 
Folding and telescopic seating . . . . . . . . . . 1029.1.1 
Grandstands . . . . . . . . . . . . . . . . . . . . . . . . 1029.1.1 
Mercantile . . . . . . . . . . . . . . . . . . . . . 1018.3, 1018.4 
Obstructions ......................... 1029.9.6 
Tables ............................ 1029.12.1 
Tents ................................ 3103.4 
Transitions ........................... 1029.1 O 
Width ................................ 1029.9 

ALARM SYSTEMS, EMERGENCY ............ 908 
ALARMS, FIRE 

(see FIRE ALARM AND SMOKE 
DETECTION SYSTEMS) 

ALARMS, VISIBLE ..................... 907.5.2.3 
Common areas .................... 907.5.2.3.1 
Employee work areas ............... 907.5.2.3.1 
Group 1-1 ......................... 907.5.2.3.2 
Group R-1 ........................ 907.5.2.3.2 
Group R-2 ........................ 907.5.2.3.3 
Public areas ....................... 907.5.2.3.1 

ALARMS, VOICE ...................... 907.5.2.2 
Amusement buildings, special .... 411.6, 907.2.12.3 
Covered and open mall buildings ......... 402.7.4, 

907.2.20, 
Emergency power . . . . . . . . . . . . . . . . . . . . 2702.2.4 
High-rise buildings ............. 403.4.4, 907 .2.13 
Occupant evacuation elevators ............ 3008.9 
Underground buildings .......... 405.8.2, 907 .2.19 

ALLOWABLE STRESS DESIGN .............. 202 
Load combinations ...................... 1605.3 
Masonry design ......................... 2107 
Wood design ..................... 2301.2, 2306 
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ALTERATIONS .................. 101.4.8, 0103.1 
Means of egress ................. 3302.1, 3310.2 

ALTERNATING TREAD DEVICES ......... 1011.14 
Construction ........................ 1011.14.2 
Equipment platform ...................... 505.5 
Heliports ............................. 412.8.3 
Technical production areas ............. 410.6.3.4 

ALTERNATIVE MATERIALS, 
DESIGN AND METHODS ................ 104.11 

ALUMINUM ......... 1404.5.1, 1604.3.5, Chapter 20 
AMBULATORY CARE FACILITIES ............ 422 

Alarm and detection ................... 907 .2.2.1 
Smoke compartment ............... 422.2, 422.3 

AMUSEMENT BUILDING, SPECIAL ........... 411 
Alarm and detection ........ 411.3, 411 .5, 907 .2.12 
Classification ........................... 411.1 
Emergency voice/alarm 

communications system ....... 411.6, 907 .2.12.3 
Exit marking .................... .411.7, 411.7.1 
Interior finish ............................ 411.8 
Sprinklers protection ..................... 411.4 

AMUSEMENT PARK STRUCTURES .......... 303 
Accessibility ......................... 1110.4.8 

ANCHOR STORE (see COVERED MALL AND OPEN 
MALL BUILDINGS) ....................... 402 
Construction type ..................... 402.4.12 
Means of egress ..................... .402.8.4.1 
Occupant load ....................... 402.8.2.3 
Separation ................. 402.4.2.2, 402.4.2.3 
Sprinkler protection ..................... .402.5 

ANCHORAGE ........................... 1604.8 
Braced wall line sills .................. 2308.6.7.3 
Concrete .............................. 1901.3 
Conventional light-frame construction ..... 2308.3.1, 

2308.3.2, 2308.4.10 
Decks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1604.8.3 
Seismic anchorage for masonry chimneys ... 2113.4 
Seismic anchorage for masonry fireplaces , .. 2111.5 
Walls .............................. 1604.8.2 
Wood sill plates ........................ 2308.3 

APARTMENT HOUSES .................... 310.4 
APPEALS ................................ 113 
APPROVED AGENCY ................ 202, 1703.1 
ARCHITECT (see definition for REGISTERED 

DESIGN PROFESSIONAL) 
ARCHITECTURAL TRIM .................. 603.1, 

1406.2.2, 0102.2.7 
AREA, BUILDING ................. Chapter 5, 506 

Accessory uses ....................... 508.2.3 
Aircraft hangars, residential .............. 412.5.5 
Covered and open mall building ........... 402.4.1 
Enclosed parking garage ........... 406.6.1, 510.3 
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Equipment platforms .................... 505.3.1 
Incidental uses ......................... 509.3 
Limitations .......................... 503, 506 
Membrane structures ................... 3102.4 
Mezzanines .......................... 505.2.1 
Mixed construction types ................ 3102.6 
Mixed occupancy ........ 508.2.3, 508.3.2, 508.4.2 
Modifications ......................... 506, 510 
Open mall building ..................... 402.4.1 
Open parking garage .......... 406.5.4, 406 .. 5.4.1, 

406.5.5, 510.2, 510.3, 
510.4, 510.7, 510.8, 510.9 

Private garages and carports ............. 406.3.1 
Unlimited area ................ 503.1.1, 503.1.3, 

506.1.1, 506.2, 507 
AREA FOR ASSISTED RESCUE, EXTERIOR 

(see EXTERIOR AREAS FOR ASSISTED RESCUE) 
AREA OF REFUGE 

(see ACCESSIBLE MEANS OF EGRESS) 
Requirements ......................... 1009.6 
Signage .............. 1009.9, 1009.10, 1009.11 
Two-way communication ............... 1009.6.5 
Where required ........... 1009.2, 1009.3, 1009.4 

ASSEMBLY OCCUPANCY (GROUP A) .... 303, 1029 
Accessibility ....... 1108.2, 1108.4, 1109.2.1, 111 O 
Alarms and detection ................... 907.2.1 
Area ....................... 503, 506, 507, 508 
Bleachers (see BLEACHERS) 
Folding and telescopic seating (see BLEACHERS) 
Grandstands (see GRANDSTANDS) 
Group-specific provisions 

A-1 ................................ 303.2 
A-2 ................................ 303.3 
A-3 ................................ 303.4 
A-4 ................................ 303.5 
A-5 ................................ 303.6 
Motion picture theater ............. 409, 507.12 
Special amusement buildings .............. 411 
Stages and platforms .................... 410 

Height .................. 503,504,505,508,510 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ............... Table 1607.1, 1607.12.3 
Means of egress 

Aisles ............... 1018.2, 1029.9, 1029.10 
Assembly spaces ...................... 1029 
Exit signs . . . . . . . . . . . . . . . . . . . . . . . . . . 1013.1 
Guards ..................... 1015.2, 1029.16 
Main exit. . . . . . . . . . . . . . . . . . . . . . . . . . . 1029.3 
Outdoors. . . . . . . . . . . . . . . . . 1005.3.1, 1005.3.2, 

1006.3, 1009.6.4,1019.3, 1027, 1029.6.2 
Panic hardware ............ 1010.1.10, 1010.2.1 
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Stairway, exit access ................... 1019 
Travel distance .............. 1016.2.1, 1017.2, 

1006.3.1, 1006.3.2, 1029. 7 
Mixed occupancies ................. 508.3, 508.4 

Accessory ........................... 508.2 
Education .......................... 303.1.3 
Live/work units ......................... 419 
Mall buildings .......................... 402 
Other occupancies ..... 303.1.1, 303.1.2, 303.1.3 
Parking below/above ............. 510.7, 510.9 
Religious facilities .................... 303.1.4 
Special mixed ........................ 510.2 

Motion picture theaters .............. 409, 507 .11 
Occupancy exceptions . . . . . . . . . . 303.1.1, 303.1.2, 

303.1.3, 303.1.4, 305.1.1, 305.2.1 
Plumbing fixtures ........................ 2902 
Risk category .................... Table 1604.5 
Seating, fixed (see SEATING, FIXED) 
Seating, smoke-protected ............... 1029.6.2 
Sprinkler protection ............ 410, 504.3, 506.2, 

507.3, 507.4, 507.6, 
507.7, 507.12, 903.2.1 

Stages and platforms ............... 410, 905.3.4 
Standpipes ............. 905.3.2, 905.3.4, 905.5.1 
Unlimited area ................... 507.4, 507.4.1, 

507.6, 507.7, 507.12 
ASSISTED LIVING (see GROUP 1-1) .... 308.3, 310.6 

Sixteen or fewer residents (see 
Group R-4) ........... 308.3.1, 308.3.2, 310.5.1 

ATMOSPHERIC ICE LOADS ................ 1614 
ATRIUM .................................. 404 

Alarms and detection ............ 404.4, 907 .2.14 
Enclosure ...................... 404.6, 707.3.5 
Interior finish ........................... 404.8 
Smoke control ...................... 404.5, 909 
Sprinkler protection ...................... 404.3 
Standby power . . . . . . . . . . . . . . . . . . . . . . . . . 404. 7 
Travel distance ................ .404.9, 1016.2.1, 

1017.2, 1006.3.2 
Use .................................. 404.2 

ATTIC 
Access .............................. 1209.2 
Combustible storage. . . . . . . . . . . . . . . . . . . . . 413.2 
Draftstopping ........................... 718.4 
Insulation ............................. 719.3.1 
Live load ........................ Table 1607.1 
Unusable space fire protection ............ 711.3.3 
Ventilation ............................ 1203.2 

AUDITORIUM ...................... 303, 305.1.1 
Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . 1108.2 
Foyers and lobbies ..................... 1029.4 
Interior balconies ....................... 1029.5 
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INDEX 

Motion picture projection rooms .............. 409 
Stages and platforms. . . . . . . . . . . . . . . . . . . . . . 41 O 

AUTOMOBILE PARKING GARAGE 
(see GARAGE, AUTOMOBILE PARKING) .... 406 

AWNINGS . .............................. 3105 
Design and construction ................. 3105.3 
Drainage, water ........................ 3201.4 
Encroachment, public right-of-way ....... 3202.2.3, 

3202.3.1, 3202.4 
Fire district .......................... D102.2.8 
Live load .... Table 1607 .1, 1607 .12.2.1, 1607 .12.4 
Materials ............................. 3105.4 
Motor vehicle service stations ............ 406.7.2 
Permanent .......................... D102.2.8 
Plastic .............................. 2606.10 

B 
BALCONIES 

Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . 1108.2.4 
Assembly ............................. 1029.5 
Construction, exterior. ................... 1406.3 
Guards ............................... 1015.2 
Live load ........................ Table 1607.1 
Means of egress .................. 1021, 1029.5 
Open mall building ................ 402.4.3, 402.5 
Projection ....................... 705.2, 1406.3 
Public right-of-way encroachments ....... 3202.3.2, 

3202.3.3 
Travel distance ...................... 1017.2.1 

BARBECUES ............................ 2801 
BARRIERS 

Fire (see FIRE BARRIER) 
Pedestrian protection ..................... 3306 
Smoke (see SMOKE BARRIER) 
Vehicle ................ 406.4.3, 1602.1, 1607.8.3 

BASEMENT 
Aircraft hangars ....................... 412.4.2 
Area modification . . . . . . . . . . . . . . . . . . . . . . 506.1 .3 
Considered a story. . . . . . . . . . . . . . . . . . . . . . . . 202 
Emergency escape ..................... 1030.1 
Exits ............................... 106.3.2.2 
Flood loads . . . . . . . . . . . . . . . . . . . . 1612.2, 1612.5 
Height modifications for ................... 510.5 
Prohibited ......... 415.6, 415.7, 415.11.5.2, 418.1 
Rodentproofing .................... Appendix F 
Sprinkler protection .................. 903.2.11.1 
Waterproofing and dampproofing . . . . . . . . . . . 1805 

BASEMENT WALLS 
Soil loads ............................. 1610.1 
Waterproofing and dampproofing . . . . . . . . . . . 1805 
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BATH AND BATHING ROOMS 
(see TOILET AND TOILET ROOMS) ...... 101.4.3, 

105.2, Chapter 29 
BAY AND ORIEL WINDOWS . .............. 1406.4 

Public right-of-way encroachments ....... 3202.3.2, 
3202.3.3 

BLEACHERS .................... 303.6, 1029.1.1 
Accessibility .................... · ....... 1108.2 
Egress ............................. 1029.1.1 
Live load ......................... Table 1607 .1 
Occupant load ......................... 1004. 7 
Separation ......................... 1029.1.1.1 

BLOCK (see CONCRETE BLOCK AND GLASS UNIT 
MASONRY) 

BOARD OF APPEALS ............ 113, Appendix B 
Alternate members .................... B101.2.1 
Application for appeal. ................... B101.1 
Board decision .................... , .... B101.4 
Limitations on authority ................... 113.2 
Membership of board .................... B101.2 
Notice of meeting ....................... B101.3 
Qualifications ................... 113.3, B101.2.2 

BOILER ROOM 
Exits .............................. 1006.2.2.1 

BOLTS ................................ 2204.2 
Anchor rods ............... 1908, 1909, 2204.2.1 

BONDING, MASONRY . ............ 2204.3, 2109.2 
BRACED WALL LINE ...................... 202 

Bracing ............................... 2308.6 
Seismic requirements ............... 2308.6.10.2, 

2308.6.6.2, 2308.6.8 
Sill anchorage ...................... 2308.6.7.3 
Spacing ............................ 2308.6.1 
Support ............................. 2308.6.8 

BRACED WALL PANEL .................... 202 
Alternative bracing ......... 2308.6.5.1, 2308.6.5.2 
Connections ......................... 2308.6. 7 
Length ............................. 2308.6.4 
Location ............................ 2308.6.2 
Method ............................. 2308.6.3 

BRICK (see MASONRY) 
BUILDING 

Area (see AREA, BUILDING) .......... 502.1, 503, 
505,506,507,508,510 

Demolition ............................. 3303 
Existing .............................. 101.4.8 
Fire walls .............................. 706.1 
Height (see HEIGHT, BUILDING) .......... 502.1, 

503,504,505,508,510 
Occupancy classification .............. Chapter 3 
Party walls ........................... 706.1.1 
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BUILDING DEPARTMENT ................... 103 
BUILDING OFFICIAL 

Approval ................................ 202 
Duties and powers ........................ 103 
Qualifications ......................... A 101.1 
Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104. 7 
Termination ........................... A 101.4 

BUILT-UP ROOFS ..................... 1507.10 
BUSINESS OCCUPANCY (GROUP B) ..... 303.1.1, 

303.1.2, 304 
Alarms and detection ................... 907.2.2 
Ambulatory care facilities ......... · ...... 304, 422 
Area ................... 503, 505, 506, 507, 508 
He~ht .................. 503,504,505,508,510 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ........................ Table 1607.1 
Means of egress 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.3 
Stairway, exit access ................... 1019 
Travel distance . . . . . . 1016.2.1, 1017 .2, 1006.3.2 

Mixed occupancies ........... 508.2, 508.3, 508.4 
Accessory .................... 303.1.2, 508.2 
Ambulatory care facilities ................. 422 
Assembly .......................... 303.1 .2 
Educational. .................... 303.1 , 304.1 
Live/work units ......................... 419 
Mall buildings .......................... 402 
Parking below/above ....... 510.7, 510.8, 510.9 
Special mixed ........................ 510.2 

Occupancy exceptions ........... 303.1.1, 303.1.2 
Plumbing fixtures ........................ 2902 
Risk category .................... Table 1604.5 
Sprinkler protection ..................... 903.2.2 
Unlimited area ..... ; .............. 507.4, 507.5 

c 
CABLES, STEEL STRUCTURAL ............. 2208 
CALCULATED FIRE RESISTANCE 

(see FIRE RESISTANCE, CALCULATED) 
CANOPIES .............................. 3105 

Design and construction ................. 3105.3 
Drainage, water . . . . . . . . . . . . . . . . . . . . . . . 3201.4 
Encroachment, public right-of-way ........ 3202.3.1 
Fire district .......................... D102.2.8 
Live load ..... Table 1607.1, 1607.12.2.1, 1607.12.4 
Materials ............................. 3105.4 
Motor vehicle service stations ............ 406.7.2 
Permanent .......................... 0102.2.8 
Plastic .............................. 2606.1 O 
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CARBON MONOXIDE 
ALARMS AND DETECTION ................ 915 

CARE FACILITIES (see HEALTH CARE) 
CARE PROVIDER STATIONS ............. 407.2.2 
CARE SUITES ...................... 202, 407.4.4 
CARPET 

Floor covering . . . . . . . . . . . . . . . . . . . . . . . . . . 804.2 
Textile ceiling finish ...................... 803.6 
Textile wall coverings .................... 803.5 

CATWALKS 
(see TECHNICAL PRODUCTION AREAS) 
Construction .......................... 410.3.2 
Live loads ....................... Table 1607.1 
Means of egress ....................... 410.6.3 
Sprinkler protection ...................... 410.7 

CEILING 
Acoustical ............................... 808 
Height ............... 406.4.1, 409.2, 909.20.4.3, 

1003.2, 1011.3, 1010.5.2, 1205.2.2, 1208.2 
Interior finish ............................. 803 
Penetration of fire-resistant assemblies ...... 713.4, 

716.2, 716.6 
Suspended acoustical. .................. 808.1.1 

CELLULOSE NITRATE FILM ....... 409.1, 903.2.5.3 
CERAMIC TILE 

Mortar .............................. 2103.2.3 
CERTIFICATE OF OCCUPANCY ........ 106.2, 111 
CHANGE OF OCCUPANCY ........ 101.4.8, D103.2 
CHILD CARE (see DAY CARE) ............. 305.2, 

308.6, 310.5.1 
CHILDREN'S PLAY STRUCTURES ............ 424 

Accessibility ............................ 111 o 
Covered and open mall building ........... 402.6.3 

CHIMNEYS ............................... 202 
Factory-built .......................... 718.2.5 
Flashing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1503.6 
Masonry ..................... 2111, 2112, 2113 
Protection from adjacent construction ....... 3307 .1 

CHURCHES 
(see RELIGIOUS WORSHIP, PLACES OF) 

CIRCULAR STAIRWAYS 
(see CURVED STAIRWAYS) 

CLAY ROOF TILE . . . . . . . . . . . . . . . . . . . . . . . 1507 .3 
Testing .............................. 1504.2 

CLINIC 
Hospital 

[see INSTITUTIONAL (GROUP 1-2)] ....... 308.3 
Outpatient 

(see AMBULATORY CARE FACILITIES) .... 202, 
304.1, 422 

COAL POCKETS ........................ 426.1.6 
CODES 101.2, 101.4, 102.2, 102.4, 102.6, Chapter 35 
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COLD STORAGE 
(see FOAM PLASTIC INSULATION) 

COLD-FORMED STEEL. ............... 202, 2210 
Light-frame construction .................. 2211 
Special inspection ............ 1705.2.2, 1705.2.4, 

1705.11.2, 1705.12.3 
COMBUSTIBLE DUSTS ....... 307.4, 414.5.1, 426.1 
COMBUSTIBLE LIQUIDS ...... 307.1, 307.4, 307.5, 

COMBUSTIBLE MATERIAL 

414.2.5, 414.5.3, 
415.9.2, 415.10.1, 418.6 

Concealed spaces ................. 413.2, 718.5 
Exterior side of exterior wall ................ 1406 
High-pile stock or rack storage ...... 413.1, 910.2.2 
Type I and Type II .................... 603, 805 

COMBUSTIBLE PROJECTIONS ...... 705.2, 1406.3 
COMBUSTIBLE STORAGE ........... 413, 910.2.2 
COMMON PATH OF EGRESS TRAVEL. ... 1016.2.1 
COMPARTMENTATION 

Ambulatory care facilities ............ 422.2, 422.3 
Group 1-2 ........................ 407.5, 407.6 
Group 1-3 .............................. 408.6 
Underground buildings ............. 405.4, 405.5.2 

COMPLIANCE ALTERNATIVES ........... 101.4.8 
COMPRESSED GAS .............. 307.2, 415.11.7 
CONCEALED SPACES ................ 413.2, 718 
CONCRETE . . . . . . . . . . . . . . . . . . . . . . . . Chapter 19 

ACI 318 modifications ....... 1901.2, 1903.1, 1905 
Anchorage ............................ 1901.3 
Calculated fire resistance ................. 721.2 
Construction documents ................. 1901.5 
Durability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1904 
Footings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1809 
Foundation walls ............... 1807.1.5, 1808.8 
Materials . . . . . . . . . . . . . . . . . . . . . . 1705.3.2, 1903 
Plain, structural ......................... 1906 
Reinforced gypsum concrete ............... 2514 
Rodentproofing .................... Appendix F 
Roof tile .......... , . . . . . . . . . . . . 1507 .3, 1504.2 
Shotcrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1908 
Slab, minimum. . . . . . . . . . . . . . . . . . . . . . . . . . 1907 
Special inspections ......... 1705.3, Table 1705.3 
Specifications ........................... 1903 
Strength testing . . . . . . . . . . . . . . . . . . . . . . 1705.3.2 
Wood support ........................ 2304.13 

CONCRETE MASONRY 
Calculated fire resistance ................. 721.3 
Construction ............................ 2104 
Design ..................... 2101.2, 2108, 2109 
Materials ............................. 2103.1 
Surface bonding ........................ 2109.2 
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Wood support ......................... 2304.13 
CONCRETE ROOF TILE .................. 1507 .3 

Wind resistance ................ 1504.2, 1609.5.3 
CONDOMINIUM (see APARTMENT HOUSES) 
CONDUIT, PENETRATION PROTECTION .... 713.3, 

1023.5 
CONFLICTS IN CODE ...................... 102 
CONGREGATE LIVING FACILITIES ....... 202, 310 
CONSTRUCTION 

(see SAFEGUARDS DURING CONSTRUCTION) 
CONSTRUCTION DOCUMENTS ..... 107, 202, 1603 

Alarms and detection ................... 907.1.1 
Concrete construction ................... 1901.5 
Design load-bearing capacity .............. 1803.6 
Fire-resistant joint systems ................. 714 
Flood .............................. 1603.1.7 
Floor live load. . . . . . . . . . . . . . . . . . . . . . . . 1603.1.1 
Geotechnical ........................ 1603.1.6 
Means of egress ....................... 107.2.3 
Penetrations ............................. 713 
Permit application ..... : .................. 105.1 
Retention .............................. 107.5 
Review ................................ 107.3 
Roof assemblies ......................... 1503 
Roof live load . . . . . . . . . . . . . . . . . . . . . . . . 1603.1 .2 
Roof snow load ...................... 1603.1.3 
Seismic ............................. 1603.1.5, 
Seismic certification ......... 1705.13.2, 1705.13.3 
Site plan ............................. 107.2.5 
Special loads ........................ 1603.1.8 
Temporary structures .................... 3103.2 
Wind load . . . . . . . . . . . . . . . . . . . . . . . . . . . 1603.1.4 

CONSTRUCTION JOINTS 
Shotcrete ............................. 1908. 7 

CONSTRUCTION TYPES ............... Chapter 6 
Aircraft paint hangers ................... 412.6.2 
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602 
Combustible material in 

Type I and Type II construction ........ 603, 805 
Covered and open mall buildings .......... 402.4.1 
Fire district .......................... D102.2.3 
Fire resistance ............. Table 601, Table 602 
High-rise ............................... 403.2 
Type I ................ · .... Table 601, 602.2, 603 
Type II ................... Table 601, 602.2, 603 
Type Ill ....................... Table 601, 602.3 
Type IV ....................... Table 601, 602.4 
Type V ....................... Table 601, 602.5 
Underground buildings ................... .405.2 

CONTRACTOR'S 
RESPONSIBILITIES .............. 901.5, 1704.4 
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CONTROL AREA ................. 414.2, 707 .3. 7 
Fire-resistance rating ................... 414.2.4 
Maximum allowed quantities ............. 414.2.2 
Number .............................. 414.2.3 

CONVENTIONAL LIGHT-FRAME 
CONSTRUCTION. . . . . . . . . . . . . 202, 2301.2, 2308 
Additional seismic requirements ......... 2308.6.6, 

2308.6.8, 2308.6.10 
Braced wall lines ....................... 2308.6 
Connections and fasteners .............. 2308.1.2 
Design of elements ..................... 2308.8 
Floor joists .......................... 2308.4.2 
Foundation plates or sills ................ 2308.3 
Girders .............................. 2308. 7 
Limitations ........................... 2308.2 
Roof and ceiling framing ................. 2308.7 
Wall framing .......................... 2308.5 

CONVEYING SYSTEMS .................... 3004 
CORNICES 

Definition .......................... , ..... 202 
Draftstopping ......................... 718.2.6 
Live load ........................ Table 1607 .1 
Masonry ............................ 2104.1.2 
Projection ....................... 705.2, 1406.3 
Public right-of-way encroachments ....... 3202.3.2, 

CORRIDOR 
(see CORRIDOR PROTECTION, 
EXIT ACCESS, FIRE PARTITIONS 

3202.3.3 

and SERVICE CORRIDORS) .............. 1020 
Air movement ......................... 1020.5 
Continuity ............................ 1020.6 
Covered and open mall buildings ... 402.8.1, 402.8.6 
Dead end . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020 .4 
Encroachment . . . . . . . . . . . . . . . . . . . . . . . . 1020.3 
Elevation change . . . . . . . . . . . . . . . . . . . . . . 1003.5 
Group 1-2 .......... 407.2, 407.3, 407.4.1, 407.4.3 
Hazardous ........................... 415.11 
Headroom ...................... 1003.2, 1003.3 
HPM service ........................ 903.2.5.2 
Live load . . . . . . . . . . . . . . . . . . . . . . . . Table 1607 .1 
Walls ........................... 709.1, 1020.1 
Width/capacity ................ 1003.3.4, 1003.6, 

1005.2, 1005.7, 1020.2, 1020.3 
CORRIDOR PROTECTION, EXIT ACCESS 

Construction, fire protection ............... 709.1, 
Table 1020.1, 1020.6 

Doors ................................ 715.4 
Glazing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715.5 
Group 1-2 ............................. 407.3 
Interior finish ................ Table 803.11, 804.4 
Opening protection ............... 715, 716.5.4.1 
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Ventilation .................... 1020.5, 1020.5.1 
CORROSIVES ..................... 307.2, 307.6, 

Table 414.2.5(1), 414.3, 
415, 10.3, Table 415.11.1.1.1 

COURTS (see YARDS OR COURTS) ......... 1206 
COVERED AND OPEN MALL BUILDINGS ...... 402 

Alarms and detection .......... 402.7.4, 907.2.20, 
2702.2.14 

Children's play structures ............ 402.6.3, 424 
Construction type ....................... 402.4 
Fire department ................. 402.3, 402.7.5 
Interior finish .......................... 402.6.1 
Kiosk ................................ 402.6.2 
Means of egress ........................ 402.8 
Occupant load ......................... 402.8.3 
Open mall construction .................. 402.4.3 
Perimeter line ......................... 402.1.2 
Separation ............................ 402.4.2 
Signs ................................ 402.6.4 
Smoke control ......................... 402.7.2 
Sprinkler protection ...................... 402.5 
Standby power ............... 402. 7 .3, 2702.2.14 
Standpipe system ............... 402.7.1, 905.3.3 
Travel distance ............... 402.8.5, 1016.2.1, 

1017.2, 1006.3.2 
COVERED WALKWAY 

(see PEDESTRIAN WALKWAY) ..... 3104, 3306.7 
CRAWLSPACE 

Access .............................. 1209.1 
Drainage ............................ 1805.1.2 
Unusable space fire protection ............ 711.3.3 
Ventilation ............................ 1203.4 

CRIPPLE WALL ......... 202, 2308.6.6.2, 2308.9.4, 
CROSS-LAMINATED TIMBER ............. 602.4.2 
CRYOGENIC ....................... Table 307.1, 

Table 414.5.1, Table415.11.1.1.1 

D 
DAMPERS (see FIRE DAMPERS 

AND SMOKE DAMPERS) ..... 716.2 through 716.5 
DAMPPROOFING AND WATERPROOFING .... 1805 

Required ....................... 1805.2, 1805.3 
Subsoil drainage system. . . . . . . . . . . . . . . . . 1805.4 

DAY CARE .................. 305.2, 308.6, 310.5 
Accessibility ........................ 1103.2.12 
Adult care ............................. 308.6 
Child care ........................ 308.6, 310.5 
Egress .......... 308.6, Table 1004.1.1, 1006.2.2.4 

DAY SURGERY CENTER 
(see AMBULATORY CARE FACILITIES) 

DEAD END . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020.4 
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INDEX 

DEAD LOAD ......................... 202, 1606 
Foundation design load .................. 1808.3 

DECK 
Anchorage . . . . . . . . . . . . . . . . . . . . . . . . . . 1604.8.3 
Live loads ........................ Table 1607.1 

DEFLECTIONS ........................ 1604.3.1 
Framing supporting glass ................ 2403.3 
Preconstruction load tests .............. 1709.3.1 
Wood diaphragms ....................... 2305 
Wood shear walls ....................... 2305 

DEMOLITION ............................ 3303 
DESIGN STRENGTH ....................... 202 

Conformance to standards ............... 1706.1 
New materials ......................... 1706.2 

DESIGNATED SEISMIC SYSTEM ............. 202 
Seismic certification .................. 1705.13.3 
Special inspection . . . . . . . . . . . . . . . . . . . 1705.12.4 

DIAPHRAGMS ............................ 202 
Analysis .............................. 1604.4 
Ceilings .............................. 2508.5 
Special inspection .................... 1705.5.1, 

1705.11.1, 1705.12.2 
Wood ........................... 2305, 2306.2 

DOORS ................................. 1010 
Access-controlled ................... 1010.1.9.8 
Atrium enclosures ....................... 404.6 
Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007 
Dwelling unit separations ......... 406.3.4, 412.5.1 
Emergency escape ..................... 1030.1 
Fabrication (HPM) areas .............. 415.11.1.2 
Fire 

(see OPENING PROTECTIVES) ... 715.4, 1023.4 
Glazing ................. 715.4.7, 715.5, 1405.13 
Hazardous storage ..... : ............ 415.11.5.7 
Hardware 

(see LOCKS AND LATCHES) ......... 1005.7.1, 
1010.1.9.8, 

1010.1.9, 1010.1.10 
Horizontal sliding .................... 1010.1.4.3 
1-2 occupancies ....................... 407.3.1 
1-3 occupancies ............ 408.3, 408.4, 408.8.4 
Landings .......... ·. . . . . . . . . 1010.1.5, 1010.1.6 
Operation. . . . . . . . . . 1010.1.3, 1010.1.9, 1010.1.1 O 
Panic and fire exit hardware . . . . . . . . . . . 1010.1.1 O 
Power-operated ..................... 1010.1.4.2 
Revolving .......................... 1010.1.4.1 
Security grilles ............... 402.8.8, 1010.1.4.4 
Side swinging ........................ 1010.1.2 
Smoke ................................ 710.5 
Stairways ......................... 1010.1.9.11 
Stairways, high-rise .................... 403.5.3 
Structural testing, exterior ................ 1709.5 
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Thresholds ............ 1003.5, 1010.1.5, 1010.1. 7 
Vestibule ........................... 1010.1.8 
Width ..................... 1010.1.1, 1010.1.1.1 

DRAFTSTOPPING 
Attics ................................. 718.4 
Floor-ceiling assemblies ................... 718.3 

DRINKING FOUNTAINS ...... 1109.5, 2902.5, 2902.6 
DRY CLEANING PLANTS ................ 415.9.3 
DRYING ROOMS .......................... 417 
DUCTS AND AIR TRANSFER OPENINGS 

(see MECHANICAL} 
DUMBWAITERS ......................... 708.14 
DWELLING UNITS ......................... 202 

Accessibility ................ 1103.2.3, 1103.2.12, 
1105.1.6, 1106.2, 1107 

Alarms and detection ............. 420.6, 907.2.8, 
907.2.9, 907.2.11 

Area .......................... 1208.3, 1208.4 
Group R ................................ 310 
Live/work units (see LIVE/WORK UNITS) 
Scoping ............................... 101.2 
Separation ....................... 420.2, 420.3 
Sound transmission ...................... 1207 
Sprinkler protection .............. .420.5, 903.2.8 

E 
EARTHQUAKE LOADS (see SEISMIC} ....... 1613 
EARTHQUAKE 

RECORDING EQUIPMENT ........... Appendix L 
EAVES (see COMBUSTIBLE 

PROJECTIONS AND CORNICES} 
EDUCATIONAL OCCUPANCY (GROUPE} ..... 305 

Accessibility ........... 1108.2, 1109.5.1, 1109.5.2 
Alarms and detection ................... 907.2.3 
Area ................... 503,505,506,507,508 
Height. ..................... 503, 504, 505, 508 
Incidental uses ........................... 509 
Interior finishes ................ Table 803.11, 804 
Live load ......................... Table 1607.1 
Means of egress 

Aisles .............................. 1018.5 
Corridors .................... 1020.1, 1020.2 
Panic hardware ................... 1010.1.1 O 
Stairway, exit access ................... 1019 
Travel distance ....... 1016.2.1, 1017 .2, 1006.3.2 

Mixed occupancies ................. 508.3, 508.4 
Accessory .................... 303.1.3, 508.2 
Assembly .......................... 303.1.3 
Day care .................. 305.2, 308.5, 310.1 
Education for students 

above the 12th grade .................. 304 
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Gyms (see GYMNASIUMS) ............ 303.1.3 
Libraries (see LIBRARIES) .............. 303.4 
Religious facilities. . . . . . . . . . . . . . . . . . . . . 305.2 
Stages and platforms .................... 41 O 

Plumbing fixtures ........................ 2902 
Risk category .................... Table 1604.5 
Sprinkler protection ..................... 903.2.3 
Unlimited area ........................ 507.11 

EGRESS (see MEANS OF EGRESS) ..... Chapter 10 
ELECTRICAL ... 105.2, 112, Chapter 27, Appendix K 
ELEVATOR ......................... Chapter 30 

Accessibility .................. 1009.2.1, 1009.4, 
1009.8, 1109.6, 3001.3 

Car size ................ 403.6.1, 3001.3, 3002.4 
Construction .................. 708.14, 1607 .9.1 
Conveying systems ...................... 3004 
Emergency operations ........... 3002.3, 3002.5, 

3003, 3007.1, 3008.1.3 
Fire service access ................ 403.6.1, 3007 
Glass .......................... 2409, 3002.8 
High-rise ................ 403.2.3, 403.4.8, 403.6 
Hoistway enclosures ......... 403.2.3, 708, 1023.4, 

1024.5, 3002, 3007.5, 3008.5 
Hoistway lighting ...................... 3007.5.2 
Hoistway pressurization . . . . . . . . . . . . . . . . . 909.21 
Keys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3003.3 
Lobby ................. 708.14.1, 709.1, 1009.4, 

1009.8,3006, 3007.6, 3008.6 
Machine rooms .............. Table 1607 .1, 3005 
Means of egress ................. 403.6, 1003.7, 

1009.2.1, 1009.4, 3008 
Number of elevator cars in hoistway ........ 3002.2 
Occupant evacuation elevators ...... 403.6.2, 3008 
Personnel and material hoists . . . . . . . . . . . . 3004.4 
Roof access ........................ 1011.12.2 
Shaft enclosure ...................... 712, 3006 
Signs ..... 914, 1009.10, 3002.3, 3007.6.5, 3008.6.5 
Stairway to elevator equipment . . . . . . . 1011.12.2.1 
Standards .............................. 3001 
Standby power .......... 2702.2.2, 3007.8, 3008.8 
System monitoring ............... 3007.7, 3008.7 
Underground .......................... 405.4.3 

EMERGENCY COMMUNICATIONS 
Accessible means of egress. . . . . . . . . . . . . . 1009.8 
Alarms (see FIRE ALARMS) 
Elevators, occupant evacuation .......... 3008.6.6 
Fire command center . . . . . . . . . . . . . . 403.4.6, 911, 

3007.7, 3008.6.6, 3008.7 
Radio coverage ................... 403.4.5, 916 

EMERGENCY EGRESS OPENINGS .......... 1030 
Required .............. Table 1006.3.2(2), 1030.1 
Window wells . . . . . . . . . . . . . . . . . . . . . . . . . 1030.5 
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EMERGENCY LIGHTING ........... 1008.3, 1205.5 
EMERGENCY POWER ............. 2702.1, 2702.4 

Exit signs ........... 1013.6.3, 2702.2.5, 2702.2.12 
Group 1-2 ............................ 2702.2.6 
Group 1-3 ..................... 408.4.2, 2702.2.7 
Hazardous ........ 415.11.10, 2702.2.13, 2702.2.14 
High-rise ..................... 403.4.8, 2702.2.9 
Means of egress illumination .... 1008.3, 2702.2.11 
Semiconductor fabrication .... 415.11.10, 2702.2.14 
Underground buildings .......... 405.9, 2702.2.16 

EMERGENCY RESPONDERS 
Additional exit stairway .................. 403.5.2 
Elevators ..................... .403.6, 1009.2.1, 

3002.4,3003,3007,3008 
Fire command center .............. 403.4.6, 911, 

3007.7, 3008.6.6, 3008.7 
Mall access .......................... .402. 7 .5 
Radio coverage .................... 403.4.4, 916 
Roof access ......................... 1011.12 
Safety features ........................... 914 

EMPIRICAL DESIGN OF MASONRY .......... 2109 
Adobe construction ..................... 2109.3 
General .................. , ........... 2109.1 
Special inspection. . . . . . . . . . . . . . . . . . . . . . 1705.4 
Surface-bonded ....................... 2109.2 

EMPLOYEE 
Accessibility for work areas ........... 907.5.2.3.1, 

1103.2.2, 1104.3.1 
Deputies to building official ................ 103.3 
Liability ............................... 104.8 
Qualifications ........................... A 101 
Termination of employment .............. A101.4 

ENCROACHMENTS INTO THE 
PUBLIC RIGHT-OF-WAY ............. Chapter 32 

END-JOINTED LUMBER .............. 2303.1.1.2 
Relocated structures ............. 101.4.8, D103.3 
Rodentproofing ..................... Appendix F 

ENERGY EFFICIENCY . . . . . . . . . . . . . . . . . . 101.4.6, 
110.3. 7, Chapter 13 

ENGINEER (see definition for 
REGISTERED DESIGN PROFESSIONAL) 

EQUIPMENT PLATFORM .................. 505.5 
EQUIVALENT OPENING FACTOR ..... Figure 705.7 
ESCALATORS ........................... 3004 

Floor opening protection .................. 708.2 
Means of egress ....................... 1003.7 

ESSENTIAL FACILITIES 
(see RISK CATEGORY) ........ 202, Table 1604.5 

EXCAVATION, GRADING AND FILL ..... 1804, 3304 
EXISTING BUILDING . . . . . . . . . . . . . . 101.4.8, 102.6 

Additions ............................. 0103.1 
Alteration ............................. 0103.1 
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INDEX 

Change of occupancy ................... D103.2 
Flood-resistant. .................... Appendix G 
Historic .............................. 101.4.8 
Relocated structures .................... D103.3 
Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101.4.8 
Rodentproofing .................... Appendix F 

EXIT 
(see MEANS OF EGRESS} .... 1022 through 1027 
Basement. ......................... 1006.3.2.2 
Boiler rooms ........................ 1006.2.2.1 
Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007 
Construction ................ 713.2, 1019, 1023.2 
Doorways. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007 
Dwellings .......................... 1006.3.2.1 
Enclosure ....................... 707.3, 1023.2 
Fire resistance .............. 707.3, 1019, 1023.2 
Furnace rooms ...................... 1006.2.2.1 
Group H ................. 415.11.3.3, 415.11.5.6 
Group 1-2 .............................. 407.4 
Group 1-3 .............................. 408.3 
High rise .................... 403.5, 403.6, 1025 
Horizontal. ...................... 707.3.5, 1026 

' Incinerator rooms .................... 1006.2.2.1 
Interior finish ................. Table 803.11, 804 
Luminous ................ 403.5.5, 411.7.1, 1025 
Mall buildings ........................... 402.8 
Mezzanines ............. 505.3, 505.4, 1004.1.1.2 
Number, minimum .... 402.8.3, 403.5, 1006.2, 1006 
Occupant load ................ 402.8.2, 1004.1.1 
Passageway . . . . . . . . . . . . . . . . . . . . . . . . . . . 1024 
Ramps, exterior . . . . . . . . . . . . . . . . . . . . . . . . . 1027 
Ramp, interior . . . . . . . . . . . . . . . . . . . . . . . . . . 1023 
Refrigerated rooms or spaces .......... 1006.2.2.3 
Refrigeration machinery rooms ......... 1006.2.2.2 
Signs ................................. 1013 
Stairways, exterior. . . . . . . . . . . . . . . . . . . . . . . 1027 
Stairway, interior ........................ 1023 
Stories ............. 1004.1.1.3, 1006,3, 1017.3.1 
Travel distance ......... 402.8.3, 402.8.5, 402.8.6, 

404.9, 407.4.2, 408.6.1, 408.8.1, 
410.6.3.2, 411.4, 1006.3.2, 

1016.2.1, 1017, 1029.7, 1029.8 
Underground buildings .................... 405.7 

EXIT ACCESS (see MEANS 
OF EGRESS} ................ 1016 through 1021 
Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018 
Balconies . . . . . . . . . . . . . . . . . . . . . . 1017 .2.1, 1021 
Common path . . . . . . . . . . . . . . . . . . . . . . . 1016.2.1 
Corridors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020 
Doors ......... 1005.7, 1006.2, 1007, 1010, 1022.2 
Intervening space ...................... 1016.2 
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Path of egress travel, common .......... 1016.2.1 
Ramps ................................ 1019 
Seating at tables .................... 1'029.12.1 
Single exit. .................... 1006.2, 1006.3.2 
Stages .............................. 410.6.2 
Stairway ............................... 1019 
Travel distance ................. 402.8.3, 402.8.5, 

EXIT DISCHARGE 

402.8.6, 404.9, 408.6.1, 
408.8.1, 410.6.3.2, 411.4, 

1006.2, 1016.2.1, 1017, 
1006.3.2, 1029.7 

(see MEANS OF EGRESS} ................ 1028 
Atrium ................................ 404.1 o 
Courts ................................ 1028.4 
Horizontal exit ......................... 1028.1 
Lobbies ............................... 1028.1 
Marquees ............................. 3106.4 
Public way ............................ 1 028.5 
Termination ........................... 1023.3 
Vestibules ............................. 1028.1 

EXIT PASSAGEWAY 
(see MEANS OF EGRESS} ............ 402.8.6.1, 

707.3.4, 1024 
Construction ...................... 1019, 1024.3 
Discharge. . . . . . . . . . . . . . . . . . . . . . 1024.4, 1028.1 
Elevators within ................. 1024.5, 3002.7 
Fire-resistant construction ................ 1024.3 
High-rise ............................... 403.5 
Openings ............................. 1024.5 
Penetrations ........................... 1024.6 
Pressurization .................. 909.6, 909.20.5 
Smokeproof ............ .403.5.4, 405.7.2, 909.20 
Width ................................ 1024.2 
Ventilation ............................ 1024.7 

EXIT SIGNS ............................. 1013 
Accessibility ........................... 1013.4 
Floor level exit signs ..................... 1013.2 
Group R-1 ............................ 1013.2 
Illumination ............... 1013.3, 1013.5, 1013.6 
Required .............................. 1013.1 
Special amusement buildings' ............. .411.7 

EXPLOSIVES ..... 202, Table 414.5.1, Table 415.6.2 
Detached building ............... .415.6.2, 415.8 
Explosion control ........................ 415. 7 

EXPOSURE CATEGORY 
(see WIND LOAD} ...................... 1609.4 

EXTERIOR AREAS FOR ASSISTED RESCUE 
Requirements .......................... 1009.7 
Signage ............... 1009.9, 1009.10, 1009.11 
Where required ........................ 1009.2 
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EXTERIOR INSULATION AND 
FINISH SYSTEMS (EIFS) ................. 1408 
Special inspection ..................... 1705.16 

EXTERIOR WALLS 
(see WALLS, EXTERIOR) ............ Table 601, 

602, 705, Chapter 14 

F 

FACTORY OCCUPANCY (GROUP F) .......... 306 
Alarm and detection .................... 907.2.4 
Area ............ 503, 503.1.1, 505, 506, 507, 508 
Equipment platforms ..................... 505.2 
Groups 

Low-hazard occupancy ................. 306.3 
Moderate-hazard occupancy ............ 306.2 

Height ...................... 503, 504, 505, 508 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ........................ Table 1607.1 
Means of Egress 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.5 
Dead end corridor. . . . . . . . . . . . . . . . . . . . 1020.4 
Stairway, exit access ................... 1019 
Travel distance .............. 1006.2, 1016.2.1, 

1017.2, 1017.2.2, 1006.3.2 
Mixed occupancies ........... 508.2, 508.3, 908.4 
Plumbing fixtures ........................ 2902 
Risk category . . . . . . . . . . . . . . . . . . . . Table 1604.5 
Sprinkler protection ..................... 903.2.4 
Unlimited area .............. 507.3, 507.4, 507.5 

FARM BUILDINGS ................... Appendix C 
FEES, PERMIT ............................ 109 

Refunds .............................. 109.6 
Related fees ........................... 109.5 
Work commencing before issuance ......... 109.4 

FENCES .......................... 105.2, 312.1 
FIBERBOARD ..................... 202, 2303.1.6 

Shear wall ..................... Table 2306.3(2) 
FILL MATERIAL ..................... 1804, 3304 
FINGER-JOINTED LUMBER 

(see END-JOINTED LUMBER) 
FIRE ALARM AND SMOKE DETECTION SYSTEMS 

Aerosol storage ...................... 907 .2.16 
Aircraft hangars, residential ...... 412.5.3, 907.2.21 
Airport traffic control towers ...... 412.3.5, 907.2.22 
Ambulatory care facilities ......... 422.5, 907.2.2.1 
Assembly ............................ 907.2.1 
Atriums ....................... 404.4, 907.2.14 
Audible alarm . . . . . . . . . . . . . . . . . . . . . . . 907.5.2.1 
Battery room ......................... 907.2.23 
Children's play structure. . . . . . . . . . . . . . . . . . 424.3 
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Construction documents ................. 907.1.1 
Covered and open mall building ..... 402.6.2, 402.7, 

907.2.20 
Education ............................ 907.2.3 
Emergency alarm system ................... 908 
Factory .............................. 9.07.2.4 
Group H ............................. 907.2.5 
Group I .................... 907.2.6, 907.5.2.3.2 
Group M ............................. 907.2.7 
Group R ................ 420.6, 907.2.8, 907.2.9, 

907.2.10, 907.2.11, 
907.5.2.3.2, 907.5.2.3.3 

High-rise ............. .403.4.1, 403.4.2, 907 .2.13 
Live/work .............................. 419.5 
Lumber mills ......................... 907.2.17 
Occupancy requirements ................. 907.2 
Special amusement buildings .............. 411.3, 

411.5, 907.2.12 
Underground buildings ................... 405.6, 

907.2.18, 907.2.19 
Visible alarm ........................ 907.5.2.3 

FIRE ALARM BOX, MANUAL. ............. 907.4.2 
FIRE AREA ......................... 202, 901.7 

Ambulatory care facilities ......... 903.2.2, 907.2.2 
Assembly ............................ 903.2.1 
Education ............................ 903.2.3 
Enclosed parking garages .............. 903.2.1 O 
Factory .............................. 903.2.4 
Institutional ........................... 903.2.6 
Mercantile ............................ 903.2.7 
Residential ........................... 903.2.8 
Storage ...................... 903.2.9, 903.2.1 O 

FIRE BARRIERS ....................... 202, 707 
Continuity ........................ 707.5, 713.5 
Exterior walls ............. Table 602, 707.4, 713.6 
Fire-resistance rating of walls ............ 603.1 (1), 

603.1 (22), 603.1 (23), 
703, 707.3, 713.4 

Glazing, rated ................•......... 716.6 
Incidental. ............................. 509.4 
Inspection ............................ 110.3.6 
Joints ................. 707.8, 713.9, 715, 2508.4 
Marking ............................... 703.7 
Materials ......................... 707.2, 713.3 
Opening protection ............... 707.6, 707.1 O, 

713.7, 713.10; 714.3, 
716, 717.5.2 

Penetrations ...................... 707.7, 713.8 
Shaft enclosure ......................... 713.1 
Special provisions 

Aircraft hangars .................. , .. 412.4.4 
Atriums ........................ 404.3, 404.6 
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Covered and open mall buildings ....... 402.4.2, 
Fire pumps ............. 403.3.4, 901.8, 913.2.1 
Flammable finishes .................... 416.2 
Group H-2 ................. 415.9.1.2, 426.1.2 
Group H-3 and H-4 ................... 415.10 
Group H-5 ............. 415.11.1.2, 415.11.1.5, 

415.11.5.1, 415.11.6.4 
Group 1-3 ...................... 408.5, 408.7 
Hazardous materials ................... 414.2 
High-rise .... 403.2.1.2, 403.2.3, 403.3, 403.4.8.1 
Organic coating ............ 418.4, 418.5, 418.6 
Stages and platforms .......... 410.5.1, 410.5.2 

FIRE COMMAND CENTER ........... 403.4.6, 911, 
3007.7, 3008.6.6, 3008.7 

FIRE DAMPERS .............. 717.2 through 717.5 
FIRE DEPARTMENT 

(see EMERGENCY RESPONDERS) 
FIRE DETECTION SYSTEM (see FIRE ALARM AND 

SMOKE DETECTION SYSTEMS) 
FIRE DISTRICT ..................... Appendix D 
FIRE DOOR 

(see OPENING PROTECTIVES) ...... 716, 1023.4 
FIRE ESCAPE ......................... 412.8.3 
FIRE EXTINGUISHERS, PORTABLE ..... 906, 3309 
FIRE EXTINGUISHING SYSTEMS .......... 416.5, 

417.4, 903, 904 
FIRE PARTITION ...................... 202, 709 

Continuity .............................. 708.4 
Elevator lobby ......................... 3006.3 
Exterior walls .................. Table 602, 709.5 
Fire-resistance rating ......... 603.1 (1 ), 603.1 (22), 

603.1 (23), 703, 708.3 
Glazing, rated .......................... 716.6 
Inspection ........................... 110.3.6 
Joint treatment gypsum .................. 2508.4 
Joints ............................. 708.8, 715 
Marking ............................... 703.6 
Materials .............................. 708.2 
Opening protection ..... 709.6, 714.3, 716, 717.5.4 
Penetrations .............. 708.7, 708.9, 714, 717 
Special provisions 

Covered and open mall buildings ...... 402.4.2.1 
Group 1-3 ............................ 408.7 
Group 1-1, R-1, R-2, R-3 ................ 420.2 

FIRE PREVENTION ..................... 101.4.5 
FIRE PROTECTION 

Explosion control .... 414.5.1, 415.6, 421.7, 426.1.4 
Fire extinguishers, portable ................. 906 
Glazing, rated .......................... 716.2 
Smoke and heat removal ................... 91 O 
Smoke control systems .................... 909 
Sprinkler systems, automatic. . . . . . . . . . . . . . . . 903 

674 

FIRE PROTECTION SYSTEMS .......... Chapter 9 
FIRE PUMPS ........... 403.3.4, 901.8, 913, 914.2 
FIRE RESISTANCE 

Calculated .............................. 722 
Conditions of restraint .................. 703.2.3 
Ducts and air transfer openings .............. 717 
Exterior walls ............ Table 602, 705.5, 708.5 
Fire district .......................... 0102.2.5 
High-rise ............................... 403.2 
Joint systems ............................ 715 
Multiple use fire assemblies ................ 701.2 
Prescriptive ............................. 721 
Ratings ........... Chapter 6, 703, 705.5, 707.3.1 o 
Roof assemblies ......................... 1505 
Structural members ....................... 704 
Tests .................................. 703 
Thermal and sound insulating materials ...... 720.1 

FIRE RESISTANCE, CALCULATED ........... 722 
Clay brick and tile masonry ................ 722.4 
Concrete assemblies ..................... 722.2 
Concrete masonry ....................... 722.3 
Steel assemblies ........................ 722.5 
Wood assemblies ........................ 722.6 

FIRE-RETARDANT-TREATED WOOD ......... 202, 
2303.2 

Awnings .............................. 3105.3 
Balconies ............................. 1406.3 
Canopies ............................. 3105.3 
Concealed spaces ....................... 718.5 
Fastening .......................... 2304.10.5 
Fire wall vertical continuity ................. 706.6 
Partitions ............................ 603.1 (1) 
Platforms .............................. 410.4 
Projections ........................... 705.2.3 
Roof construction ............. Table 601, 705.11, 

706.6,.1505 
Shakes and shingles .................... 1505.6 
Type I and II construction ....... 603.1(1), 603.1(11) 
Type Ill construction ...................... 602.3 
Type IV construction ..................... 602.4 
Veneer ............................... 1405.5 

FIRE SEPARATION DISTANCE .............. 202, 
Table 602, 702 

Exterior walls .......... 1406.2.1.1.1, 1406.2.1.1.2 
FIRE SERVICE ACCESS ELEVATORS .... .403.6.1, 

3007 
FIRE SHUTTER 

(see OPENING PROTECTIVES) ........... 716.5, 
716.5.10, 716.5.11 

FIRE WALLS ............................. 706 
Aircraft ............................. 412.4.6.2 
Combustible framing ..................... 706.7 
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Continuity ........................ 706.5, 706.6 
Exterior walls ................ Table 602, 706.5.1 
Fire-resistance rating . . . . . . . . . . . . . . . . 703, 706.4 
Glazing, rated .......................... 716.6 
Inspection ............................ 110.3.6 
Joints . . . . . . . . . . . . . . . . . . . . . . . . . . . 706.10, 715 
Marking ............................... 703.6 
Materials .............................. 706.3 
Opening protection ............... 706.8, 706.11, 

714.3, 716, 717.5.1 
Penetration ....................... 706.9, 714.3 
Special provisions 

Aircraft hangars . . . . . . . . . . . . . . . . . . . 412.4.6.2 
Covered and open mall buildings. . . . . . 402.4.2.2 
Group H-5 ....................... 415.11.1.6 
Structural stability ..................... 706.2 

FIRE WINDOWS {see OPENING PROTECTIVES) 
FIREBLOCKING ......................... 718.2 

Chimneys ................... 718.2.5.1, 2113.20 
Fireplaces ........................... 2111.13 
Wood construction ...... 718.2.1, 718.2. 7, 1406.2.3 
Wood stairways ....................... 718.2.4 

FIREPLACES, FACTORY-BUILT ......... 2111.14.1 
FIREPLACES, MASONRY ................... 202 

Combustibles ........................ 2111.12 
Drawings ............................. 2111.2 
General provisions ....................... 2111 
Hearth extension .............. 2111.10, 2111.11 
Steel units ............................ 2111.6.1 

FIREWORKS ............. 202, 307.2, 307.3, 307.5 
FLAMESPREAD ........ 802, 803.1.1, Table 803.11 
FLAMMABLE FINISHES ............... 307.1, 416 
FLAMMABLE LIQUIDS .............. 307.4, 307.5, 

406,412,414,415 
FLAMMABLE SOLIDS ................ 307.5, 415 
FLASHING 

Roof ................. 1503.2, 1503.6, 1507.2.9, 
1507.3.9, 1507.5.7, 1507.7.7, 

1507.8.8, 1507.9.9, 1511.6 
Wall, veneer ................. 1405.4, 1405.12.7 

FLOOD HAZARD AREAS ............. 202, 1612.3 
Coastal A zone ........................... 202 
Coastal high hazard area ................... 202 
Flood insurance rate map ................... 202 

FLOOD-RESISTANT CONSTRUCTION 
Accessibility ......................... 1107.7.5 
Administration ............... G101 through G105 
Elevation certificate .................... 110.3.3 
Existing ........... , .................. 101.4.8 
Flood elevation ................. 107.2.5.1, 1612 
Flood loads ................... 1603.1, 1603.1.7, 

1612, 3001.2, 3102.7 
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Flood resistance ................. 1403.6, 1403.7 
Flood-resistant construction . . . . . . . . . . Appendix G 
Grading and fill ............... 1804.5, 1805.1.2.1 
Historic buildings ....................... G105.3 
Interior finishes ........................ 801.1.3 
Manufactured homes .................... G501 
Modifications ......................... 104.10.1 
Recreational vehicles .................... G601 
Site improvements . . . . . . . . . . . . . . . . . . . . . . G401 
Site plan ............................. 107.2.5 
Subdivisions ........................... G301 
Tank ................................. G701 
Temporary ............................. G901 
Utility ................................ G1001 
Ventilation, under floor ................. 1203.3.2 

FLOOR/CEILING {see FLOOR CONSTRUCTION) 
FLOOR CONSTRUCTION 

{see FLOOR CONSTRUCTION, WOOD) 
Draftstopping ........................... 718.3 
Finishes ................ 804, 805, 1003.4, 1210.1 
Fire resistance .................. Table 601, 711 
Loads (see FLOOR LOADS) 
Materials ............................ Chapter 6 
Penetration of fire-resistant assemblies ....... 711, 

714.4, 717:2, 717.6 
FLOOR CONSTRUCTION, WOOD 

Beams and girders ......... 2304.12.1.1, 2308.4.1 
Bridging/blocking .............. 2308.4.6, 2308.7.8 
Diaphragms ........................... 2305.1 
Fastening schedule ..... ~ ............. 2304.10.1 
Framing ...... Table 602.4, 602.4.2, 602.4.4, 2304.4 
Joists ............................... 2308.4.2 
Sheathing ............................ 2304.8 

FLOOR LEVEL ................. 1003.5, 1010.1.5 
FLOOR LOADS 

Construction documents .................. 107.2 
Live ........................... 1603.1 .1, 1607 
Posting ............................... 106.1 

FLOOR OPENING PROTECTION 
{see VERTICAL OPENING PROTECTION) 

FOAM PLASTICS 
Attics ........................ 720.1, 2603.4.1.6 
Cladding attachment ............ 2603.11, 2603.12 
Cold storage .......... 2603.3, 2603.4.1.2, 2603.5 
Concealed ............................... 603 
Covered mall and open mall buildings ..... 402.6.2, 

402.6.4.5 
Crawl space ....................... 2603.4.1.6 
Doors ............. 2603.4.1. 7 through 2603.4.1.9 
Exterior wall covering .................... 806.5 
Exterior walls of multistory buildings ....... 1404.13, 

2603.5 
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Interior finish ... : ......... 801.2.2, 2603.10, 2604 
Label/identification ...................... 2603.2 
Metal composite materials (MCM) ......... 1407 .13 
Roofing ........................... 2603.4.1 .5 
Siding backer board ................. 2603.4.1 .10 
Stages and platform scenery ............. 410.3.6 
Surface burning characteristics ............ 2603.3 
Termites, protection from ................. 2603.9 
Thermal barrier requirements ........... 2603.5.2 
Trim . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.5, 2604.2 
Type I and II construction ....... 603.1 (2), 603.1 (3) 
Walk-in coolers ..................... 2603.4.1.3 
Wind resistance ....................... 2603.10 

FOLDING AND TELESCOPIC SEATING . . . 1029.1.1 
Accessibility ........................... 1108.2 
Egress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029.1.1 
Live load ........................ Table 1607.1 
Occupant load ......................... 1004.7 
Separation ......................... 1029.1.1.1 

FOOD COURT ............................ 202 
Occupant load ....................... 402.8.2.4 
Separation . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.4.2 

FOOTBOARDS. . . . . . . . . . . . . . . . . . . . . . . 1029.16.2 
FOUNDATION (see FOUNDATION, DEEP 

and FOUNDATION, SHALLOW) . . . . . . Chapter 18 
Basement. .......... 1610, 1805.1.1, 1806.3, 1807 
Concrete ............. 1808.8, 1809.8, 1810.3.2.1 
Dampproofing ........... , ............. 1805.2 
Encroachment, public right-of-way ......... 3202.1 
Formwork ............................. 3304.1 
Geotechnical investigation 

(see SOILS AND FOUNDATIONS) ........ 1803 
Inspection ........................... 110.3.1 
Load-bearing value . . . . . . . . . . . . 1806, 1808, 181 O 
Masonry .............................. 1808.9 
Pedestrian protection .................... 3306.9 
Pier (see FOUNDATION, SHALLOW) 
Pile (see FOUNDATION, DEEP) 
Plates or sills .......................... 2308.3 
Protection from 

adjacent construction . . . . . . . . . . . 3303.5, 3307 .1 
Rodentproofing .................... Appendix F 
Special inspections . . . . . . . . . . . . 1705.3, 1705.4.2, 

1705.7, 1705.8, 1705.9 
Steel. ............ 1809.11, 1810.3.2.3, 1810.3.5.3 
Timber .................... 1809.12, 1810.3.2.4 
Waterproofing ......................... 1805.3 

FOUNDATION, DEEP ................. 202, 1810 
Drilled shaft ............................. 202 
Existing .......................... 1810.10.1.2 
Geotechnical investigation. . . . . . . . . . . . . . 1803.5.5 
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Grade beams ....................... 1810.3.12 
Helical pile ...... 202, 1810.3.1.5, Table 1810.3.2.6, 

1810.3.3.1.9, 1810.3.5.3.3, 
1810.4.11, 1810.4.12 

Micropile ................... 202, Table 1808.8.1, 
Table 1810.3.2.6, 1810.3.5.2.3, 

1810.3.10, 1810.4.10 
Piles .... Table 1808.8.1, 1809.12, 1810, 1810.3.1.4 

FOUNDATION, SHALLOW ............. 202, 1809 
Pier and curtain wall. ................... 1809.1 O 
Slab-on-grade ....................... 1808.6.2 
Strip footing ...................... 1808.8, 1809 

FOYERS 
Assembly occupancy ............ 1029.4, 1029.9.5 
Corridors ............................. 1020.6 
Covered and open mall building ............. 402.1 

FRAME INSPECTION .................... 110.3.4 
FRATERNITIES .......................... 310.4 
FROST PROTECTION .................... 1809.5 
FURNACE ROOMS ................... 1006.2.2.1 

G 

GALLERIES 
(see TECHNICAL PRODUCTION AREAS) 

GARAGE, AUTOMOBILE PARKING 
(see PARKING GARAGES) 

GARAGE, REPAIR ........................ 406.8 
Floor surface ......................... 406.8.3 
Gas detection system .............. 406.8.5, 908.5 
Sprinkler protection ............ 406.8.6, 903.2.9.1 
Ventilation ........................... 406.8.2 

GARAGES, TRUCK AND BUS 
Live load .............................. 1607.7 
Sprinkler protection .................. 903.2.10.1 

GARAGES AND CARPORTS, PRIVATE 
Area limitations ........................ 406.3.1 
Classification ......................... 406.3. 1 
Parking surfaces ............... 406.3.3, 406.3.5 
Separation ................... 406.3.4, 406.3.5.1 

GAS ......................... 101.4.1, 105.2, 112 
Accessibility .......................... 1109.14 
Gas detection system ............ 406.6.6, 406.8.5, 

415.8.7, 415.11.7, 
421.6, 908 

Hydrogen cutoff room ..................... 421.6 
Motor fuel-dispensing ..................... 406. 7 

GATES ................................ 1010.2 
Vehicular .............................. 3110 

GIFT SHOPS ........................... 407.2.4 
GIRDERS 

Fire resistance ...................... Table 601 
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Materials ........................... Chapter 6 
Wood construction . . . . . . . . . 2304.12.1.1, 2308.4.1 

GLASS (see GLAZING) 
GLASS BLOCK (see GLASS UNIT MASONRY) 
GLASS UNIT MASONRY ............... 202, 2110 

Atrium enclosure ........................ 404.6 
Fire resistance ....................... 2110.1.1 
Hazardous locations ................... 2406.1.3 

GLAZING 
Athletic facilities ......................... 2408 
Atrium enclosure ........................ 404.6 
Doors ..................... 705.8, 709.5, 710.5, 

716.4.3.2, 1405.13, 1709.1 
Elevator hoistway and car ................. 2409 
Fire doors ................... 716.5.5.1, 716.5.8 
Fire-resistant walls . . . . . . . . . . . . . . . . . . . 716.5.3.2 
Fire windows ...................... 703.5, 716.5 
Group 1-3 ............................. 408.7 
Guards ................ 1015.2.1, 2406.4.4, 2407 
Handrail ....................... 1011.11, 2407 
Identification .................... 2403.1, 2406.3 
Impact loads ................ 2406.1, 2407.1.4.2, 

2408.2.1 ' 2408.3 
Impact resistant ...................... 1609.1.2 
Jalousies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2403.5 
Label/identification . . . . . . . . . . . . . 716.3.1, 716.3.2, 

716.5.7.1, 716.5.8.3, 716.6.8 
Loads ................................. 2404 
Louvered windows . . . . . . . . . . . . . . . . . . . . . 2403.5 
Opening protection . . . . . . . . . . . . . . . . . . . . . . 716.2 
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . 2401.2 
Safety . . . . . . . . . . . . . . . . . 716.5.8.4, 716.6.3, 2406 
Security ............................... 408.7 
Skylights ............................... 2405 
Sloped . . . . . . . . . . . . . . . . . . . . . . . . . 2404.2, 2405 
Supports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2403.2 
Swimming pools . . . . . . . . . . . . . . . . . . . . . . . 2406.4 
Testing .............. 1709.5, 2406.1.1, 2408.2.1 
Veneer ............................. 1405.12 
Vertical .............................. 2404.1 
Walkways ............................ 2409.1 

GRADE, LUMBER (see LUMBER) ............. 202 
GRADE PLANE ............................ 202 
GRAIN ELEVATORS .................... 426.1.5 
GRANDSTANDS ................. 303.1, 1029.1.1 

Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . 1108.2 
Egress ............................. 1029.1.1 
Exit sign ............................. 1013.1 
Live load ........................ Table 1607.1 
Occupant load . . . . . . . . . . . . . . . . . . . . . . . . 1004.4 
Separation . . . . . . . . . . . . . . . . . . . . . . . . 1029.1.1.1 
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GREENHOUSES ......................... 312.1 
Area ....................... 503, 506, 507, 508 
Deflections ...................... Table 1604.3 
Live load ......................... 1607.12.2.1 
Membrane structure .................... 3102.1 
Plastic·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2606.11 
Sloped glazing .......................... 2405 
Wind load ........................... 1609.1.2 

GRIDIRON (see TECHNICAL PRODUCTION AREAS) 
GRINDING ROOMS ...................... 426.1.2 
GROSS LEASABLE AREA 

(see COVERED MALL AND OPEN MALL 
BUILDINGS) ............................ 202, 

402.3, 402.8.2 
GROUT ...................... 714.3.1.1, 714.4.1 
GUARDS ................................ 1015 

Assembly seating ............. 1029.1.1, 1029.16 
Equipment platform ..................... 505.3.3 
Exceptions ........................... 1015.2 
Glazing ................ 1015.2.1, 2406.4.4, 2407 
Height ............................... 1015.3 
Loads ............................... 1607.8 
Mechanical equipment .................. 1015.6 
Opening limitations ..................... 1015.4 
Parking garage ........................ 406.4.2 
Ramps ............................... 1012.9 
Residential ........................... 1015.3 
Roof access .......................... 1015.7 
Screen porches ........................ 1015.5 
Stairs ................................ 1015.2 
Vehicle barrier ................ .406.4.3, 1607.8.3 
Windows ............................. 1015.8 

GUTIERS ............................ 1503.4.3 
GYMNASIUMS .......................... 303.1 

Group E .............................. 303.1.3 
Live load ........................ Table 1607.1 
Occupant load ......................... 1004.1 

GYPSUM ........................... Chapter 25 
Aggregate, exposed ...................... 2513 
Board ........................ 202, Chapter 25 
Ceiling diaphragms ..................... 2508.5 
Concrete, reinforced ...................... 2514 
Construction ............................ 2508 
Draftstopping .......................... 718.3.1 
Exterior soffit. .................... Table 2506.2 
Fastening ............... Table 2306.3(3), 2508.1 
Fire resistance ........... 719, 722.2.1.4, 722.6.2 
Fire-resistant joint treatment .............. 2508.4 
Inspection .............................. 2503 
Lath .............................. 2507, 2510 
Lathing and furring for cement plaster .... 719, 2510 
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Lathing and plastering .................... 2507 
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2506 
Panel products ................. 202, Chapter 25 
Plaster, exterior ......................... 2512 
Plaster, interior. ......................... 2511 
Shear wall construction .......... Table 2306.3(3), 

2308.9.3, 2505 
Sheathing ..................... Table 2308.5.11 
Showers and water closets ................ 2509 
Stucco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 O 
Veneer base .......................... 2507.2 
Veneer plaster ......................... 2507.2 
Vertical and horizontal assemblies .......... 2504 
Wallboard ........................ Table 2506.2 
Water-resistant backing board ...... 2506.2, 2509.2 

H 

HANDRAILS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1014 
Alternating tread devices ................ 1011.14 
Assembly aisles ....................... 1029.15 
Construction .............. 1014.4, 1014.5, 1014.6 
Extensions ............................ 1014.6 
Glazing ................................ 2407 
Graspability ........................... 1014.3 
Guards ............................... 1015.3 
Height ............................... 1014.2 
Loads ................................ 1607 .8 
Location .......... 1014.1, 1014.7, 1014.8, 1014.9 
Ramps ............................... 1012.8 
Stairs ............................... 1011.11 

HARDBOARD ............. 202, 1404.3.2, 2303.1.7 
HARDWARE 

(see DOORS and LOCKS AND LATCHES) 
HARDWOOD 

Fastening ............................ 2304.1 O 
Quality .......................... , .... 2303.3 
Veneer ............................. 1404.3.2 

HAZARDOUS MATERIALS .......... 307, 414, 415 
Control areas ........................... 414.2 
Explosion control .......... 414.5.1, Table 414.5.1, 

415.8, 415.11.5.5, 426.1.4 
Special provisions ....................... 415.7 
Sprinkler protection ............. Table 414.2.5(1 ), 

Table 414.2.5(2), 415.4, 
415.11.11, 903.2.5 

Ventilation ............ 414.3, 414.5.4, 415.8.11.3, 
415.9.1.7, 415.11.1.6, 

415.11.1.8.1, 415.11.3.2, 
415.11.5.8, 415.11.6.4, 

415.11.7, 415.11.10, 1203.6 
Weather protection .................... 414.6.1 

678 

HAZARDOUS OCCUPANCY (GROUP H), 
(see HAZARDOUS MATERIALS) .... 307, 414, 415 
Alarm and detection ....... .415.3, 415.5, 415.11.2, 

415.11.3.5, 415.11.5.9, 
415.11.8, 901.6.3, 

907.2.5, 908.1, 908.2 
Area ................... 503,505,506,507,508 
Dispensing ........... 414.5, 414.6, 414.7.2, 415.6 
Gas detection systems ................. 415.11. 7 
Group provisions 

H-1 (detonation) .............. 307.3, 415.6.1.1, 
415.6.2 415.7, 415.7.1 

. H-2 (deflagration) ........... 307.4, 415.8, 415.9 
H-3 (physical hazard) ....... 307.5, 415.8, 415.1 O 
H-4 (health hazard) ............. 307.6, 415.1 O 
H-5 (semiconductor ............. 307.7, 415.11 

Height. ................ 415.7, 415.8.1, 415.9.1.1, 
415.8.1.6, 426.1.1, 
503,504,505,508 

Incidental uses ........................... 509 
Interior finishes ................. 416.2.1, 416.3.1, 

Table 803.11, 804 
Live load ......................... Table 1607.1 
Location on property ............ 414.6.1.2, 415.6 
Low hazard (See Factory - Group F-2 and 

Storage - Group S-2) 
Means of egress 

Aisles ............................... 107 .5 
Corridors ......................... 415.11.2 
One means of egress ...... Table 1006.2.1, Table 

1006.3.2 
Panic hardware ................... 1010.1.1 O 
Stairway, exit access ................... 1019 
Travel distance .. Table 1017.2, 1016.2.1, 1006.3.2 

Mixed occupancies ................. 508.3, 508.4 
Accessory ........................... 508.2 

Moderate hazard (See Factory- Group F-1 and 
Storage - Group S-1) 

Multiple hazards ......................... 307.8 
Occupancy exceptions .................... 307.1 
Plumbing fixtures ................... Chapter 29 
Prohibited locations ...................... 419.2 
Risk category ..................... Table 1604.5 
Smoke and heat removal .................. 910.2 
Special provisions-General 

Detached buildings ............ .415.6.2, 415.8 
Dry cleaning (see DRY CLEANING PLANTS) 
Equipment platforms ................... 505.3 
Fire district ........................ D102.2.2 
Fire separation distance ................. 415.6 
Grain elevators ................ .426.1, 426.1.5 
Grinding rooms ..................... 426.1.2 
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Separation from other occupancies ....... 415.6.1, 
508.2.4, 508.3.3, 508.4 

Special provisions based on materials 
Combustible liquids ............ Table 307.1 (1 ), 

307.4, 307.5, 414.2.5, 
414.5.3, 415.9.2 

Corrosives ...... 307.6, Table 414.2.5(1), 414.3, 
415.10.3, Table 415.11.1.1.1 

Cryogenic ........ Table 307.1 (1 ), Table 414.5.1, 
· Table 415.11.1.1.1 

Explosives ... 202, 307.3, 307.3.1, Table 415.6.2 
Flammable liquids ......... 307.4, 307.5, 415.9.1 
Flammable solids .......... 307.5, 415.11.1.1.1 
Health-hazard materials ................. 202, 

Table 414.2.5(1), 415.6, 
Table 415.11.1.1.1, 

415.11.6.1, 415.11.7.2 
Irritants ..... Table 414.2.5(1), Table 415.11.1.U 
Liquid, highly toxic and toxic ............. 307.6, 

Table 414.2.5(1), 415.8.3, 
415.9.3, Table 415.11.1.1.1, 908.3 

Organic peroxides ............. Table 414.5.1, 
415.6.1, 415.8.4, 

Table415.11.1.1.1, 418 
Oxidizers, liquid and solid ...... Table 414.2.5(1), 

Table 414.5.1, 415.8.4, 
Table 415.11.1.1.1, 

Pyrophoric materials ...... 307.4, Table 307.1(1), 
Table 414.5.1, 415.7.1, 

415.8.4, Table 415.11.1.1.1 
Sensitizers ................ Table 415.11.1.1.1 
Solids, highly toxic and toxic ............. 307.6, 

Table 414.2.5(1), 415.10.4, 
Table 415.11.1.1.1, 908.3 

Unstable materials ...... 307.3, Table 414.2.5(1), 
Table 414.5.1, 415.5.4, 

Table 415.11.1.1.1 
Water-reactive materials ......... Table 414.5.1, 

415.8.3, 415.8.4, 415.8.5, 
415.11, Table415.11.1.1.1 

Sprinkler protection ............ 415.2, 415.11.6.4, 
415.11.9, 415.11.10.1, 

415.11.11, 705.8.1, 903.2.5 
Standby, emergency power ............ 2702.2.8, 

2702.2.13, 2702.2.14 
Storage .................... 413, 414.1, 414.2.5, 

414.5, 414.6, 414.7.1, 
415.6, Table 415.6.2, 

415.7.1, 415.9.1, 426.1 
Unlimited area ......................... 507.8 

HEAD JOINT, MASONRY .................... 202 
HEADROOM ..................... 406.4.1, 505.1, 

1003.2, 1003.3, 1010.1.1, 
1010.1.1.1, 1011.3, 1012.5.2, 1208.2 
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HEALTH CARE 
(see INSTITUTIONAL 1-1 AND INSTITUTIONAL 1-2) 
Ambulatory care facilities ............... 202, 422 
Clinics, outpatient ....................... 304.1 
Hospitals .............................. 308.4 

HEALTH-HAZARD MATERIALS ............ 307.2, 
Table 414.2.5(1), 415.2, 

415.11.1.1.1, Table 415.11.6.1 
HEAT VENTS ............................. 910 
HEATING (see MECHANICAL) ............ 101.4.2 

Aircraft hangars ........................ 412.4.4 
Fire pump rooms ........................ 913.3 
Fireplace ............................... 2111 
Masonry heaters ......................... 2112 
Parking garages ....................... 406.4.7 
Repair garages ........................ 406.8.4 

HEIGHT, BUILDING ........ 503, 504, 505, 508, 510 
Limitations ............................... 503 
Mixed construction types ................... 510 
Modifications ............................. 504 
Roof structures . . . . . . . . . . . . . . . . . . . . . . . . . 504.3 

HELIPORT 
Definition ................................ 202 
Live loads ............................ 1607.6 

HIGH-PILED COMBUSTIBLE STORAGE ...... 413, 
907.2.15, 910.2.2 

HIGH-RISE BUILDINGS ..................... 403 
Alarms and detection .... 403.4.1, 403.4.2, 907 .2.13 
Application ............................ 403.1 
Construction ........................... 403.2 
Elevators ............ 403.6, 1009.2.1, 3007, 3008 
Emergency power .............. 403.4.8, 2702.2.9 
Emergency systems ..................... 403.4 
Fire command station ................... 403.4.6 
Fire department communication .... 403.4.3, 403.4.4 
Fire service elevators .............. 403.6.1, 3007 
Occupant evacuation elevators ....... 403.6.2, 3008 
Smoke removal ........................ 403.4.6 
Smokeproof enclosure .......... 403.5.4, 1023.11 
Sprayed fire-resistant materials (SFRM) ..... 403.2.4 
Sprinkler protection ............. 403.3, 903.2.11.3 
Stairways ............................. 403.5 
Standby power ........ 403.4.7, 2702.2.2, 2702.2.9 
Structural integrity ................. 403.2.3, 1615 
Super high-rise (over 420 feet) .... 403.2.1, 403.2.3, 

403.2.4, 403.3.1, 403.5.2 
Voice alarm ................... 403.4.3, 907.2.13 
Zones ........................ 907.6.3, 907.6.4 

HISTORIC BUILDINGS ................... 101.4.8 
Flood provisions ....................... G105.3 
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INDEX 

HORIZONTAL ASSEMBLY .................. 711 
Continuity ................... 508.2.5.1, 711.2.2, 

711.2.3, 713.11 ' 713.12 
Fire-resistance rating ......... 603.1 (1 ), 603.1 (22), 

603.1 (23), 703, 704.4.2, 
707 .3.10, 711.2.4 

Glazing, rated .......................... 716.6 
Group 1-1 .............................. 420.3 
Group R ............................... 420.3 
Incidental .............................. 509.4 
Insulation ....................... 720, 807, 808 
Joints ............................ 715, 2508.4 
Non-fire-resistance rating ................. 711.3 
Opening protection ... 712.1.13.1, 714.4, 716, 717 .6 
Shaft enclosure ......................... 713.1 
Special provisions 

Aircraft hangars ..................... 412.4.4 
Atrium ........................ 404.3, 404.6 
Covered and open mall buildings ..... 402.4.2.3, 

402.8.7 
Fire pumps ......................... 913.2.1 
Flammable finishes .................... 416.2 
Group H-2 ............... 415.9.1.1, 415.9.1.2 
Groups H-3 and H-4 ................ 415.10.2 
Group H-5 ............. 415.11.1.2, 415.11.5.1 
Group 1-2 .......................... 407.5.3 
Groups 1-1, R-1, R-2 and R-3 ............ 420.3 
Hazardous materials ................... 414.2 
High-rise ............ 403.2.1, 403.3, 403.4.7.1 
Hydrogen fuel gas ..................... 421.4 
Organic coating ............ 418.4, 418.5, 418.6 
Stages and platforms ............ 410.4, 410.5.1 

HORIZONTAL EXIT . . . . . . . . . . . . . . . . . . . . . . . 1026 
Accessible means of egress . . . . . 1009.2, 1009.2.1, 

1009.3, 1009.4, 
1009.6, 1009.6.2 

Doors ................................ 1026.3 
Exit discharge ......................... 1028.1 
Fire resistance ......................... 1026.2 
Institutional 1-2 occupancy .......... 407.4, 1026.1 
Institutional 1-3 occupancy .......... 408.2, 1026.1 
Refuge area (see REFUGE AREAS) 

HORIZONTAL FIRE SEPARATION 
(see HORIZONTAL ASSEMBLY) 

HOSE CONNECTIONS 
(see STANDPIPES, REQUIRED) 

HOSPITAL 
(see INSTITUTIONAL GROUP 1-2) ...... 308.4, 407 

HURRICANE-PRONE REGIONS 
(see WIND LOADS) ...................... 202 

HURRICANE SHELTER (see STORM SHELTER) 
HURRICANE SHUTTERS ............... 1609.1.2 
HYDROGEN FUEL GAS ROOMS .... 421, Table 509 
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HYPERBARIC FACILITIES .................. 425 

ICE-SENSITIVE STRUCTURE 
Atmospheric ice loads ................... 1614.1 
Definition ............................... 202 

IDENTIFICATION, REQUIREMENTS FOR 
Fire barriers ............................ 703.6 
Fire partitions ........................... 703.6 
Fire wall ............................... 703.6 
Glazing ........................ 2403.1, 2406.3 
Inspection certificate .................... 1702.1 
Labeling .............................. 1703.5 
Preservative-treated wood ............. 2303.1.9.1 
Smoke barrier. .......................... 703.6 
Smoke partition ......................... 703.6 
Steel ................................. 2203.1 

IMPACT LOAD .............. 202, 1603.1.1, 1607.9 
INCIDENTAL USES 

Area .................................. 509.3 
Occupancy classification .................. 509.2 
Separation and protection ................. 509.4 

INCINERATOR ROOMS ....... Table 509, 1006.2.2.2 
INDUSTRIAL (see FACTORY OCCUPANCY) 
INSPECTIONS .................. 110, 1704, 1705 

Alternative methods and materials ........ 1705.1.1 
Approval required ........................ 110.6 
Concrete construction ........... 110.3.1, 110.3.2, 

110.3.9, 1705.3 
Concrete slab ......................... 110.3.2 
EIFS ......................... 110.3.9, 1705.16 
Energy efficiency ...................... 110.3. 7 
Fabricators .......................... 1704.2.5 
Fees ................................... 109 
Final ............................... 110.3.10 
Fire-extinguishing systems ................. 904.4 
Fire-resistant materials .......... 110.3.9, 1705.14, 

1705.15 
Fire-resistant penetrations ........ 110.3.6, 1705.17 
Footing or foundation ..... 110.3.1, 110.3.9, 1705.3, 

1705.4, 1705.7, 1705.8, 1705.9 
Flood hazard ................ 110.3.3, 110.3.10.1 
Frame ............................... 110.3.4 
Lath or gypsum board ............. 110.3.5, 2503 
Liability ................................. 104.8 
Masonry ....................... 110.3.9, 1705.4 
Preliminary ............................. 110.2 
Required ............................... 110.3 
Right of entry ... , ....................... 104.6 
Seismic .............................. 1705.12 
Smoke control ......... 104.16, 909.18.8, 1705.18 
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Soils . . . . . . . . . . . . . . . . . . . . . . . . . 110.3.9, 1705.6 
Special (see SPECIAL INSPECTIONS 

AND TESTS) .............. 110.3.9, 1704, 1705 
Sprayed fire-resistant materials .......... 1705.14 
Sprinkler protection ...................... 903.5 
Steel .................. 110.3.4, 110.3.9, 1705.2 
Third party . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.4 
Welding ................ : 110.3.9, 1705.2, 2204.1 
Wind . . . . . . . . . . . . . . . . . . . . . . . . 110.3.9, 1705.10 
Wood . . . . . . . . . . . . . . . . . . . . . . . . 110.3.9, 1705.5 

INSTITUTIONAL 1-1 
[see INSTITUTIONAL OCCUPANCY (GROUP I) and 
RESIDENTIAL (GROUP R-4)] ......... 308.3, 420 
Accessibility ................... 1106.2, 1107.2, 

1107.3, 1107.4, 1107.5.1 
Alarm and detection ............ 420.6, 907.2.6.1, 

907.2.10, 907.2.11.2, 
907.5.2.3.2 

Combustible decorations . . . . . . . . . . . . . . . . . 806.1 
Emergency escape and rescue ............. 1030 
Means of egress 

Aisles ............. , . . . . . . . . . . . . . . . 1018.5 
Corridors ........................... 1020.1 
Stairway, exit access ................... 1019 
Travel distance .............. 1017.2, 1006.3.2 

Occupancy exceptions ..... 308.3.1 through 308.3.4 
Separation, unit ................... 420.2, 420.3 
Sprinkler protection ........ 420.4, 903.2.6, 903.3.2 

INSTITUTIONAL 1-2 
[see INSTITUTIONAL OCCUPANCY 
(GROUP I)] ........................ 308.4, 407 
Accessibility ........... 1106.3, 1106.4, 1106.7.2, 

1107.2, 1107.3, 1107.4, 
1107.5.2, 1107.5.3, 1107.5.4, 

1109.2, E106.4.6 
Alarms and detection ...... 407.7, 407.8, 907.2.6.2 
Care suites ........................... 407.4.4 
Combustible decorations ................. 806.1 
Electrical systems ...... 407 .10, 2702.1.7, 2702.2.6 
Hyperbaric facilities ....................... 425 
Means of egress ........................ 407.4 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.5 
Corridors ........... 407.2, 407.3, 407.4, 1020.2 
Doors .......... 407.3.1, 1010.1.9.6, 1010.1.9.8 
Exterior exit stairway ................. 1027.2 
Hardware .............. 1010.1.9.3, 1010.1.9.6 
Stairway, exit access ................. 1019.3 
Travel distance ....................... 407.4 

Occupancy exceptions ..... 308.4.1 through 308.4.4 
Separation .............................. 41 O 
Smoke barriers ......................... 407.5 
Smoke compartment ...... 407.2.1, 407.2.3, 407.5 
Smoke partitions ........................ 407.3 
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Sprinkler protection ......•. 407.6, 903.2.6, 903.3.2 
Yards ................................. 407.9 

INSTITUTIONAL 1-3 
[see INSTITUTIONAL OCCUPANCY 
(GROUP I)] ........................ 308.5, 408 
Accessibility .......... 1103.2.13, 1105.4, 1107.2, 

1107.3, 1107.4, 1107.5.5, 
1108.4.2, 1109.11.2, 

E104.2.2, E106.4.8 
Alarm and detection ............ 408.10, 907.2.6.3 
Combustible decorations ................. 806.1 
Means of egress ............. 408.2, 408.3, 408.4 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.5 
Doors .............. 408.4, 1010.1.1, 1010.1.2 
Exit discharge .. , .................... 408.3.6 
Exit sign exemption ................... 1013.1 
Hardware ................. 408.4, 1010.1.9.3, 

1010.1.9. 7' 1010.1.9.8 
Stairway, exit access ......... ; ....... 1019.3 
Travel distance .............. 408.6.1, 408.8.1, 

1017.2, 1006.3.2 
Security glazing ......................... 408.7 
Separation ........................ 408.5, 408.8 
Smoke barrier .......................... 408.6 
Smoke compartment. ........ 408.4.1, 408.6, 408.9 
Sprinkler protection .............. 408.11, 903.2.6 
Standby/emergency power. ............. 2702.2.7 

INSTITUTIONAL 1-4 
[see INSTITUTIONAL OCCUPANCY 
(GROUP I)] ............................ 308.6 
Accessibility ........................ 1103.2.12 
Alarms and detection ................... 907.2.6 
Corridor rating ......................... 1020.1 
Educational ..................... 303.1.3, 305.1 
Means of egress 

Day care . . . . . . . . . . . . . . . . . . . . . . . . 1006.2.2.4 
Stairway, exit access ................... 1019 
Travel distance . . . . . . 1016.2.1, 1017 .2, 1006.3.2 

Occupancy exceptions .......... 308.6.1, 308.6.2, 
308.6.3, 308.6.4 

Sprinkler protection ..................... 903.2.6 
INSTITUTIONAL OCCUPANCY (GROUP I) ...... 308 

Accessory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508.2 
Adult care ............................. 308.6 
Area ................... 503,505,506,507,508 
Child care ......... 303.1.3, 308.6.4, 308.11, 310.1 
Group specific provisions 

Group 1-1 (see INSTITUTIONAL 1-1) ....... 308.2 
Group 1-2 (see INSTITUTIONAL 1-2) ... 308.3, 407 
Group 1-3 (see INSTITUTIONAL 1-3) ... 308.4, 408 
Group 1-4 (see INSTITUTIONAL 1-4) ...... 308.1, 

310.5.1 
Height ...................... 503, 504, 505, 508 
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Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ........................ Table 1607.1 
Means of egress 

Corridors ........................... 1020.2 
Stairway, exit access . . . . . . . . . . . . . . . . . . . 1019 
Travel distance ................ 407, 1006.3.2, 

1016.2.1, 1017 .2, 
Mixed occupancies ................ 508.3, 508.4 
Occupancy exceptions ........... 303.1.1, 303.1.2, 

308.3.3, 308.3.4, 308.4.2, 
308.6.1 through 308.6.4, 310.5.1 

Plumbing fixtures ........................ 2902 
Risk category ..................... Table 1604.5 
Standby, emergency power ............... 2702.2 

INSULATION 
Concealed ............................. 720.2 
Duct insulation .......................... 720.1 
Exposed ............................... 720.3 
Fiberboard .................... 720.1, 1508.1.1, 

2303.1.6.2, 2303.1.6.3 
Foam plastic (see FOAM PLASTICS) ........ 720.1 
Loose fill ......................... 720.4, 720.6 
Pipe insulation .................... 720.1, 720.7 
Reflective plastic core .................... 2614 
Roof ............................. 720.5, 1508 
Sound ........................ 720, 807, 1207 
Thermal ....................... 720, 807, 1508 

INTERIOR ENVIRONMENT 
Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1205 
Rodentproofing .......... .415.11.1 :6, Appendix F 
Sound transmission . . . . . . . . . . . . . . . . . . . . . . 1207 
Space dimensions . . . . . . . . . . . . . . . . . . . . . . . 1208 
Temperature control ..................... 1204 
Ventilation ........ 409.3, 414.3, 415.9.1.7, 1203.5 
Yards or courts ................. 1206.2, 1206.3 

INTERIOR FINISHES .................. Chapter 8 
Acoustical ceiling systems .............. 807, 808 
Application ...................... 803.12, 804.4 
Atriums ................................ 404.8 
Children's play structures .................. 424 
Covered and open mall buildings ........... 402.6 
Decorative materials ............... 801.1.2, 806 
Floor finish .......................... 804, 805 
Foam plastic insulation ........... 2603.3, 2603.4 
Foam plastic trim . . . . . . . . . . . . . . . . . 806.5, 2604.2 
Insulation ............................... 807 
Light-transmitting plastics ................. 2606 
Signs .......................... 402.6.4, 2611 
Trim ............................ 806.7, 806.8 
Wall and ceiling finishes ................... 803 
Wet location. . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 O 
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INTERPRETATION, CODE ................. 104.1 

J 

JAILS (see INSTITUTIONAL 1-3) ......... 308.5, 408 
JOINT 

Gypsum board ......................... 2508.4 
Lumber sheathing ................... 2308.7.11 
Shotcrete ............................. 1908. 7 
Waterproofing ........................ 1805.3.3 

JOINTS, FIRE-RESISTANT SYSTEMS ......... 715 
Special inspection ..................... 1705.17 

K 

KIOSKS ............................... 402.6.2 
KITCHENS ........................ 303.3, 306.2 

Accessibility ........................... 1109.4 
Dimensions ............................ 1208 
Means of egress ........................ 1016.2 
Occupant load .................. Table 1004.1.1 
Sinks ................................ 2902.1 

L 
LABORATORIES 

Classification of ......................... 304.1 
Hazardous materials .................. 414, 415 
Incidental uses ...................... Table 509 

LADDERS 
Boiler, incinerator and furnace rooms .... 1006.2.2.1 
Construction .................. 1011 .15, 1011.16, 

1014.2, 1014.6, 1015.3, 1015.4 
Emergency escape window wells ........ 1030.5.2 
Group 1-3 ............. 408.3.5, 1011.15, 1011.16 
Heliport .............................. 412.8.3 
Refrigeration machinery room .......... 1006.2.2.2 
Ships ladders ......................... 1011.14 
Stage .............................. 410.6.3.4 

LAMINATED TIMBER, 
STRUCTURAL GLUED ............ 602.4, 2303.1, 

LANDINGS 

2303.1.3, 2304.12.2.4, 
2306.1, 2308.4.3, 2308.7.9 

Doors .............................. 1010.1.6 
Ramp ................................ 1012.6 
Stair ...•............................. 1011.6 

LATH, METAL OR WIRE ............. Table 2507.2 
LAUNDRIES .............. 304.1, 306.2, Table 509 
LAUNDRY CHUTE ............. 713.13, 903.2.11.2 
LEGAL 

Federal and state authority ................ 102.2 
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Liability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.8 
Notice of violation .................. 114.2, 116.3 
Registered design professional ..... 107.1, 107.3.4 
Right of entry . . . . . . . . . . . . . . . . . . . . . . . . . . 104.6 
Unsafe buildings or systems ................. 116 
Violation penalties . . . . . . . . . . . . . . . . . . . . . . 114.4 

LIBRARIES 
Classification, other than school ..... 303.1.3, 303.4 
Classification, school ............. 303.1.3, 305.1 
Live load ........................ Table 1607.1 

LIGHT, REQUIRED ........................ 1205 
Artificial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1205.3 
Emergency (see EMERGENCY LIGHTING) 
Means of egress. . . . . . . . . . . . . . . . . . . . . . . 1008.2 
Natural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1205.2 
Stairways ............................ 1205.4 
Yards and courts ........................ 1206 

LIGHT-FRAME CONSTRUCTION 
Definition ................................ 202 
Cold-formed steel ........................ 2211 
Conventional (wood) ...................... 2308 

LIGHTS, PLASTIC CEILING DIFFUSERS .... 2606.7 
LINEN CHUTE . ................ 713.13, 903.2.11.2 
LINTEL 

Adobe ............................ 2109.3.4.9 
Fire resistance ........................ 704.11 
Masonry, wood support ................ 2304.13 

LIQUEFIED PETROLEUM GAS ...... Table 414.5.1, 
415.9.2 

LIVE LOADS ......................... 202, 1607 
Construction documents. . . . . . . . . . 107.2, 1603.1.1 
Posting of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106.1 

LIVE/WORK UNITS ............... 202, 310.4, 419 
Accessibility ....................... 1107.6.2.1 
Separation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508.1 

LOAD AND RESISTANCE 
FACTOR DESIGN (LRFD). . . . . . . . . . . . . . . 1602.1 
Factored load ............................ 202 
Limit state ............................... 202 
Load combinations . . . . . . . . . . . . . . . . . . . . . 1605.2 
Load factor .............................. 202 
Resistance factor ......................... 202 
Wood design ..................... 2301.2, 2307 

LOAD COMBINATIONS .................... 1605 
Allowable stress design . . . . . . . . . . . . . . . . . 1605.3 
Load and resistance factor design . . . . . . . . . 1605.2 
Strength design ....................... 1605.2 

LOADS .............................. 106, 202 
Atmospheric ice ......................... 1614 
Combinations ........................... 1605 
Dead .............................. 202, 1606 
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Factored load ..................... 202, 1604.2 
Flood .......................... 1603.1.7, 1612 
Impact. .......................... 202, 1607.9 

. Live ..................... 419.6, 1603.1.1, 1607 
Load effects ............................. 202 
Nominal load ...................... 202, 1604.2 
Rain ................................... 1611 
Seismic ........................ 1603.1.5, 1613 
Snow .......................... 1603.1.3, 1608 
Soil lateral .............................. 161 O 
Wind .......................... 1603.1.4, 1609 

LOBBIES 
Assembly occupancy . . . . . . . . . . . . . . . . . . . 1029.4 
Elevator ............... 405.4.3, 1009.2.1, 1009.4, 

3006, 3007.6, 3008.6 
Exit discharge . . . . . . . . . . . . . . . . . . . . . . . . . 1028.1 
Underground buildings .................. 405.4.3 

LOCKS AND LATCHES ....... . 1010.1.9, 1010.1.10 
Access-controlled egress ............. 1010.1.9.8 
Delayed egress locks . . . . . . . . . . . . . . . . 1010.1.9. 7 
Electromagnetically locked ............ 1010.1.9.9 
Group 1-2 ............. , ... .407.4.1 .1, 1010.1.9.6 
Group 1-3 .................... 408.4, 1010.1.9.10 
Group R-4 ........................ 1010.1.9.5.1 
High-rise ............................. 403.5.3 
Toilet rooms ......................... 2902.3.5 

LUMBER 
General provisions .................. Chapter 23 
Quality standards ........................ 2303 

M 

MAINTENANCE . ............................. . 
Means of egress ................. 1001.3, 3310.2 
Property ............................. 101.4.4 

MALL 
(see COVERED AND OPEN MALL BUILDINGS) 

MANUAL FIRE ALARM BOX .............. 907.4.2 
MANUFACTURED HOMES 

Flood resistant ......................... G501 
MARQUEES ................... 202, 3106, H113 

Drainage, water. ....................... 3201.4 
Construction .......................... 3106.5 
Live load ................. Table 1607.1, 1607.12 
Prohibited location ..................... 3106.4 
Roof construction . . . . . . . . . . . . . . . . . . . . . . 3106.3 

MASONRY 
Adhered veneer . . . . . . . . . . . . . . . . . . . . . . 1405.1 O 
Adobe ............................... 2109.3 
Anchorage ........................... 1604.8.2 
Anchored veneer. ...................... 1405.6 



INDEX 

Architectural cast stone .................. 2103.1 
Ashlar stone ............................. 202 
Autoclaved aerated concrete (AAC) .......... 202 
Calculated fire resistance ................. 722.4 
Chimneys .............................. 2113 
Construction .................... 2104, 2109.2.2 
Corbelled ........................... 2104.1 .2 
Dampproofing . . . . . . . . . . . . . . . . . . . . . . . 1805.2.2 
Design, methods ........ 2101.2, 2107, 2108, 2109 
Fire resistance, calculated ........ 722.3.2, 722.3.4 
Fireplaces ............................. 2111 
Floor anchorage ...................... 1604.8.2 
Foundation walls . . . . . . . . . . . . . . . . . . . . . 1807 .1 .5 
Foundations, adobe .................. 2109.3.4.5 
Glass unit. ............................. 2110 
Grouted ................................ 202 
Headers (see BONDING, MASONRY) ...... 2109.2 
Heaters ............................... 2112 
Inspection, special ...................... 1705.4 
Joint reinforcement ..................... 2103.4 
Materials .............................. 2103 
Penetrations ............................. 714 
Quality assurance ....................... 2105 
Rodentproofing .................... Appendix F 
Roof anchorage . . . . . . . . . . . . . . . . . . . . . . 1604.8.1 
Rubble stone .......................... , . 202 
Seismic provisions ....................... 2106 
Serviceability ........................ 1604.3.4 
Stone ................................ 2109.2 
Support ............................. 2304.13 
Surface bonding ...................... 2103.2.2 
Veneer ...... 1405.6, 1405.10, 2101.2.1, 2308.6.1 O 
Wall, composite .......................... 202 
Wall, hollow ............................. 202 
Wall anchorage . . . . . . . . . . . . . . . . . . . . . . 1604.8.2 
Waterproofing ....................... 1805.3.2 
Wythe ................................... 202 

MATERIALS 
Alternates ............................. 104.11 
Aluminum. . . . . . . . . . . . . . . . . . . . . . . . . Chapter 20 
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 19 
Glass and glazing . . . . . . . . . . . . . . . . . . Chapter 24 
Gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 25 
Masonry .......................... Chapter 21 
Noncombustible .................. · ....... 703.4 
Plastic . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 26 
Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 22 
Testing (see TESTING) ................... 1707 
Wood ............................ Chapter 23 

MEANS OF EGRESS. . . . . . . . . . . . . . . . . Chapter 10 
Accessible ..................... 1009, 2702.2.2 
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Aircraft related ................. 412.3.2, 412.3.3, 
. 412.3.4, 412.5.2, 412.7.1 

Alternating tread device ........... 412.7.3, 505.3, 
1006.2.2.1, 1006.2.2.2, 

1011.14, 
Ambulatory care facilities ......... 422.3.1, 422.3.3 
Assembly ........................ 1009.1, 1029 
Atrium ................... 404.9, 404.10, 707.3.6 
Capacity .............................. 1005.3 
Ceiling height .......................... 1003.2 
Child care facilities (see Day care facilities) 
Construction drawings .................. 107.2.3 
Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007 
Convergence .......................... 1005.6 
Covered and open mall buildings ............ 402.8 
Day care facilities ................ 308.6, 310.5.1, 

Table 1004.1.1, 1006.2.2.4 
Distribution ............................ 1005.5 
Doors .................... 1005.7, 1006.2, 1010, 

1022.2, 2702.2.10 
During construction ................ 3303.3, 331 O 
Elevation change ....................... 1003.5 
Elevators .... .403.5.2, 403.6.1, 1003. 7, 1009, 3008 
Emergency escape and rescue . . . . . . . . . . . . . 1030 
Encroachment ......................... 1005. 7 
Equipment platform ...................... 505.3 
Escalators ............................ 1003.7 
Existing buildings .................. 1009.1, 331 O 
Exit (see EXIT) . . . . . . . . . . . . . . . 1022 through 1027 
Exit access 

(see EXIT ACCESS) ......... 1016 through 1021 
Exit discharge (see EXIT DISCHARGE) ...... 1028 
Exit enclosures ......................... 1023.2 
Exit passageway 

(see EXIT PASSAGWAY) ............... 1024 
Exit signs ...................... 1013, 2702.2.5, 
Fire escapes .......................... 412.8.3 
Floor surface ...................... 804, 1003.4 
Gates ................................ 1010.2 
Group 1-2 ............ 407.2, 407.3, 407.4, 1019.3 
Group 1-3 .................. 408.2, 408.3, 408.4, 

408.6, 408.8, 1019.3 
Guards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1015 
Handrails .............................. 1014 
Hazardous materials ................. 414.6.1.2, 

415.11.2, 415.11.5.6 
Headroom ..................... 1003.2, 1003.3 
Heliports ............................. 412.8.3 
High-hazard Group H .................. 415 .11.2 
High-rise ......................... 403.5, 403.6 
Illumination ..................... 1008, 2702.2.4 
Interior finish ....................... 803.11, 804 
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Ladders (see LADDERS) 
Live loads ....................... Table 1607.1 
Live/work units ......................... 419.3 
Mezzanines .................. 505.2.2, 505.2.3, 

1004.1.1.2, 1009.1 
Moving walk .......................... 1003.7 
Number ................................ 1006 
Occupant load .......... 1004.1, 1004.1.2, 1004.2 
Parking .............................. 406.5.7 
Protruding objects ................ 1003.3, 1005.7 
Ramps ........................... 1012, 1027 
Scoping. . . . . . . . . . . . 101.3, 105.2.2, 108.2, 1001.1 
Seating, fixed .................... 1009.1, 1029 
Special amusement ..................... 411. 7 
Stages ........................ 410.3.3, 410.6 
Stairways . . . . . . . . . . . . . . . 403.5, 404.6, 1005.3.1, 

1011, 1023.2, 1027 
Temporary structures ................... 3103.4 
Travel distance 

(see TRAVEL DISTANCE) ....... 1016.2.1, 1017 
Turnstile ............................. 1010.3 
Underground buildings ............ 405.5.1, 405.7 
Width .................. 1005.1, 1005.2, 1005.4, 

1011.2, 1012.5.1, 1020.2, 1029.6, 1029.8 
MECHANICAL (see AIR CONDITIONING, HEATING, 

REFRIGERATION, AND VENTILATION) ... 101.4.2 
Access ....................... 1011.12, 1209.3 
Air transfer openings . . . . . . . . . . . . 705.10, 706.11, 

707.10, 708.9, 709.8, 
711.7, 713.10, 714.1.1, 717 

Chimneys (see CHIMNEYS) 
Code ............................. Chapter 28 
Disconnected ......................... 3303.6 
Ducts ................... 704.8, 705.10, 706.11, 

707.10, 712.1.6, 712.1.10.3, 
713.10, 708.9, 709.8, 710.8, 

711.7, 714.1.1, 717 
Encroachment, public right-of-way ......... 3202.3.2 
Equipment on roof ................ 1510, 1511.2 
Equipment platforms ..................... 505.3 
Factory-built fireplace ................. 2111.14.1 
Fireplaces .............................. 2111 
Incidental use room .................. Table 509 
Motion picture projection room ............. 409.3 
Permit required .................... 105.1, 105.2 
Roof access . . . . . . . . . . . . . . . . . . . . . . . . . 1011.12 
Seismic inspection and testing . . . . . . . . . 1705.12.6, 

1705.13.2 
Smoke control systems .................... 909 
Systems ...................... 202, Chapter 28 

MECHANICALLY 
LAMINATED DECKING ................ 2304.9.3 
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MEMBRANE ROOF COVERINGS ......... 1507.11, 
1507.12, 1507.13 

MEMBRANE STRUCTURES ....... 2702.2.12, 3102 
MENTAL HOSPITALS (see INSTITUTIONAL 1-2) 
MERCANTILE OCCUPANCY (GROUP M) ....... 309 

Accessible. . . . . . . . . . . . . . . . . . . . . . . . . . . 11 09 .12 
Alarm and detection .................... 907.2.7 
Area ................... 503,505,506,507,508 
Covered and open mall buildings ............. 402 
Hazardous material display and storage ..... 414.2.5 
Height ...................... 503, 504, 505, 508 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ........................ Table 1607.1 
Means of egress 

Aisles ....................... 1018.3, 1018.4 
Stairway, exit access ................... 1019 
Travel distance ............... 402.8, 1016.2.1, 

1017.2, 1006.3.2 
Mixed occupancies ................. 508.3, 508.4 

Accessory . . . . . . . . . . . . . . . . . . . . . . . . . . . 508.2 
Live/work units ......................... 419 
Mall buildings .......................... 402 
Parking below/above ....... 510.7, 510.8, 510.9 
Special mixed ........................ 510.2 

Occupancy exceptions .................. 307.1.1 
Plumbing fixtures ........................ 2902 
Sprinkler protection ..................... 903.2.7 
Standpipes ........................... 905.3.3 
Unlimited area .............. 507.5, 507.4, 507.13 

METAL 
Aluminum ......................... Chapter 20 
Roof coverings ................ 1504.3.2, 1507.5 
Steel ............................. Chapter 22 
Veneer .............................. 1404.5 

MEZZANINES ............................. 505 
Accessibility . . . . . . . . . . 1104.4, 1108.2.4, 1108.2.9 
Area limitations ................. 505.2.1, 505.3.1 
Egress ........... 505.2.2, 505.2.3, 1004.6, 1009.1 
Equipment platforms ..................... 505.3 
Guards ....................... 505.3.3, 1015.1 
Height .......................... 505.2, 1003.2 
Occupant load. . . . . . . . . . . . . . . . . . . . . . 1004.1.1 .2 
Stairways ............. 712.1.11, 1011.14, 1023.2 

MIRRORS ....................... 1010.1, 2406.1 
MIXED OCCUPANCY 

(see OCCUPANCY SEPARATION) 
MODIFICATIONS .................. 104.4, 104.10 
MOISTURE PROTECTION . . . . . . 1210, 1403.2, 1503 
MONASTERIES .......................... 310.4 
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INDEX 

MORTAR ..... · ........................... 202 
Ceramic tile ......................... 2103.2.3 
Dampproofing ..........•............ 1805.2.2 
Fire resistance ................. 714.3.1, 714.4.1 
Glass unit masonry ................... 2110.1.1 
Masonry .............................. 2103.2 
Rodentproofing ...... , ............. Appendix F 

MOTELS .......................... 310.3, 310.4 
MOTION PICTURE PROJECTION ROOMS ..... 409 

Construction ............................ 409.2 
Exhaust air .................... 409.3.2, 409.3.3 
Lighting control ........................ , 409.4 
Projection room ......................... 409.3 
Supply air ............................ 409.3.1 
Ventilation ............................. 409.3 

MOTOR FUEL-DISPENSING SYSTEM ........ 406.5 
Accessibility .......................... 1109.14 

MOTOR VEHICLE FACILITIES ...... 304, 311, 406.7 
MOVING, BUILDINGS ............. 101.4.8, 0103.3 
MOVING WALKS ........................ 3004.2 

Means of egress ....................... 1003.7 

N 

NAILING .............. 202, 2303.6, 2304, 2304.10 
NONCOMBUSTIBLE 

BUILDING MATERIAL ................... 703.4 
NURSES STATIONS 

(See CARE PROVIDER STATIONS) 
NURSING HOMES 

(see INSTITUTIONAL, GROUP 1-2) ..... 308.4, 407 

0 
OCCUPANCY 

Accessory ............................. 508.2 
Certificates (see CERTIFICATE OF OCCUPANCY) 
Change (see CHANGE OF OCCUPANCY) 
Floor loads ....................... Table 1607.1 
Special . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 4 

OCCUPANCY CLASSIFICATION ............. 302 
Covered and open mall buildings ............ 402 
HPM ................................. 415.11 
Mixed .............................. 508, 510 
Special . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 4 

OCCUPANCY SEPARATION 
Accessory ............................. 508.2 
Aircraft related ........................ 412.5.1 
Covered mall and open mall building ....... 402.4.2 
Mixed occupancy .............. 508, 510, 707.3.9 
Private parking garages ...... .406.3.4, Table 508.4 
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Repair garages ........................ 406.8.1 
Required fire resistance .......... Table 508.4, 51 O 

OCCUPANT 
EVACUATION ELEVATORS ........... .403.5.2, 

403.6.2, 3008 
OCCUPANT LOAD 

Actual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1004.1.2 
Certificate of occupancy. . . . . . . . . . . . . . . . . . . . 111 
Covered and open mall building ........... 402.8.2 
Cumulative .......................... 1004.1.1 
Determination of ......... 1004.1, 1004.1.1, 1004.6 
Increased ............................. 1004.2 
Outdoors ............................. 1004.5 
Seating, fixed .......................... 1004.4 
Signs ................................ 1004.3 

OFFICE BUILDINGS 
(See GROUP B OCCUPANCIES) 
Classification ............................ 304 
Live loads ................. Table 1607 .1 , 1607 .5 

OPEN MALL BUILDINGS 
(see COVERED AND OPEN MALL BUILDINGS) 

OPENING PROTECTION, 
EXTERIOR WALLS ...................... 705.8 

OPENING PROTECTION, FLOORS 
(see VERTICAL OPENING PROTECTION) 

OPENING PROTECTIVES ............ 705.8, 706.8, 
707.6, 708.6, 709.5, 

712.1.13.1, 713.7, 716 
Automatic-closing devices ............... 909.5.3 
Fire door and shutter assemblies .......... 705.8.2, 

712.1.13.1, 716.5 
Fire windows ........................... 716.6 
Glass unit masonry 

(see GLASS UNIT MASONRY) ........ 2110.1.1 
Glazing ................................ 716.6 

ORGANIC COATINGS ...................... 418 
ORGANIC PEROXIDES .............. 307.4, 307.5 
OXIDIZERS, LIQUID AND SOLID ........... 307.3, 

307.4, 307.5 

p 

PANIC HARDWARE ................... 1010.1.10 
PARAPET, EXTERIOR WALL .... 705.11, 2109.3.4.3 

Construction ......................... 705.11.1 
Fire wall ............................... 706.6 
Height. ............................. 705.11.1 

PARKING, ACCESSIBLE ............. 1106, 1111.1 
PARKING GARAGES .......... .406.4, 406.5, 406.6 

Accessibility .... 1105.1.1, 1106.1, 1106.7.4, 1111.1 
Barriers, vehicle ........... 202, 406.4.3, 1607.8.3 
Classification ................. 311, 406.3, 406.4 
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Construction type ............. 406.5.1, Table 601 
Enclosed 

(see PARKING GARAGE, ENCLOSED) .... 406.6 
Gates ................................. 3110 
Guards ...................... 406.4.2, 2407.1.3 
Height, clear .......................... 406.4.1 
Live loads ............. Table 1607.1, 1607.10.1.3 
Means of egress. . . . . . . 1006.3.1, 1006.2.2.5, 1019 
Occupancy separation ................. 508, 510 
Open (see PARKING GARAGE, OPEN) ..... 406.5 
Special provisions ......................... 510 
Sprinkler protection .. : ................. 903.2.10 
Underground ............................. 405 
Vertical openings ..................... 712.1.1 o 

PARKING GARAGES, ENCLOSED .......... 406.6 
Area and height [see STORAGE 

OCCUPANCY (GROUPS)] ............ 406.6.1 
Means of egress ....... ~ . 1003.2, 1006.3.2, 1012.1 
Ventilation ............................ 406.6.2 

PARKING GARAGES, OPEN ........... 202, 406.5 
Area and height [see STORAGE 

OCCUPANCY (GROUPS)] ............. 406.5, 
406.5.1, Table 406.5.4 

Construction type ...................... 406.5.1 
Means of egress ................ 406.5.7, 1003.2, 

Table 1006.2.1, 1006.3, 
1009.3, 1009.4, 1012.1, 

1017.3, 1019, 1020.1, 1028.1 
Mixed occupancy ...................... 406.5.3 
Standpipes ........................... 406.5.8 
Ventilation ........................... 406.5.10 

PARTICLEBOARD ......................... 202 
Draftstopping ......................... 718.3.1 
Moisture protection ......... , ..... 1403.2, 1405.2 
Quality ............................. 2303.1.8 
Veneer .............................. 1405.5 
Wall bracing ......................... 2308.6.3 

PARTITIONS 
Fabric partition .................. 202, 1607 .14.1 
Fire (see FIRE PARTITION) 
Live loads ..................... 1607.5, 1607.14 
Materials ............. 602.4.6, 603.1 (1 ), 603.1 (11) 
Occupancy, specific ..................... 708.1 
Smoke (see SMOKE PARTITION) 
Toilets ................................. 1210 

PARTY WALLS 
(see FIRE WALLS) ......... 706.1.1, Table 716.6 

PASSAGEWAY, EXIT (see EXIT) ........... 1024.1 
PASSENGER STATIONS .................. 303.4 
PATIO COVERS .............. 2606.10, Appendix I 
PEDESTRIAN 

Protection at construction site ....... 3303.2, 3306 
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Walkways and tunnels ............ 3104, 3202.3.4 
PENAL TIES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114.4 
PENETRATION-FIRESTOP SYSTEM 

Fire-rated walls ........................ 714.3.2 
Fire-rated horizontal assemblies ........... 714.4.2 

PENETRATIONS ....................... 714, 717 
Fire-resistant assemblies 

Exterior wall ........................ 705.1 O 
Fire barrier .................... 707.7, 707.10 
Fire partition .................... 708.7, 708.9 
Fire wall ...................... 706.9, 706.11 
Horizontal assemblies .................. 714.4 
Shaft enclosures ..... 712. 1, 713.1, 713.8, 713.1 O 
Smoke barriers ........... 709.6, 709.8, 714.4.4 
Smoke partitions ................. 710.6, 710.7 
Special inspection. . . . . . . . . . . . . . . . . . . 1705.17 
Walls ............................... 714.3 

Nonfire-resistant assemblies ............... 714.5 
PERFORMANCE CATEGORY 

Definition ................................ 202 
Wood structural panels ................. 2302.1.5 

PERLITE ............. Table 721.1(1), Table 2507.2 
PERMITS ................................. 105 

Application for. .............. 104.2, 105.1, 105.3 
Drawings and specifications .............. 107.2.1 
Expiration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105.5 
Fees ................................... 109 
Liability for issuing. . . . . . . . . . . . . . . . . . . . . .. . 104.8 
Placement of permit ..................... 105.7 
Plan review ....................... 104.2, 107.3 
Suspension or revocation . . . . . . . . . . . . . . . . . 105.6 
Time limitations .................. 105.3.2, 105.5 

PHOTOVOLTAIC PANEL SYSTEMS ........... 202 
Fire classification ................ 1505.8, 1505.9 
Panels/modules ......................... 1512 
Photovoltaic module ....................... 202 
Photovoltaic panel. ........................ 202 
Roof live loads ...................... 1607.12.5 
Rooftop mounted ...................... 1510.7 

PIER FOUNDATIONS 
(see FOUNDATION, SHALLOW) 

PILE FOUNDATIONS (see FOUNDATION, DEEP) 
PIPES 

Embedded in fire protection ............... 704.8 
Insulation covering ................. 720.1, 720. 7 
Penetration protection. . . . . . . . . . . . . . . 714, 1023.5 
Under platform ......................... 410.4 

PLAIN CONCRETE (see CONCRETE) ......... 1906 
PLAN REVIEW .......................... 107.3 
PLASTER 

Fire-resistance requirements ................ 719 
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Gypsum ......................... 719.1, 719.2 
Inspection ........................... 110.3.5 
Portland cement. ....................... 719.5, 

Table 2507 .2, Table 2511.1.1 
PLASTIC ........................... Chapter 26 

Approval for use ........................ 2606.2 
Composites ............................ 2612 
Core insulation, reflective plastic ............ 2614 
Decking . . . . . . . . . . . . . . . . . . . . . . . . . . 1410, 2612 
Fiber-reinforced polymer .................. 2613 
Finish and trim, interior ................... 2604 
Light-transmitting panels ............ 2401.1, 2607 
Roof panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2609 
Signs ......... 402.6.4, 2611, 0102.2.10, H107.1.1 
Thermal barrier .....................•.. 2603.4 
Veneer ................. 1404.8, 2605, 0102.2.11 
Walls, exterior ............... 2603.4.1.4, 2603.5 

PLASTIC, FOAM 
Children's play structures ................. 424.2 
Insulation (see FOAM PLASTICS) .......... 2603 
Interior finish .................... 803.4, 2603.9 
Malls ....................... 402.6.2, 402.6.4.5 
Stages and platforms ................... 410.3.6 

PLASTIC, LIGHT-TRANSMITTING 
Awnings and patio covers ............... 2606.1 O 
Bathroom accessories ................... 2606.9 
Exterior wall panels . . . . . . . . . . . . . . . . . . . . . . 2607 
Fiber-reinforced polymer ................. 2613.4 
Fiberglass-reinforced polymer ............. 2613.4 
Glazing ................................ 2608 
Greenhouses ......................... 2606.11 
Light-diffusing systems .................. 2606. 7 
Roof panels ............................ 2609 
Signs, interior ........................... 2611 
Skylight ............................... 2610 
Solar collectors ....................... 2606.12 
Structural requirements .................. 2606.5 
Unprotected openings ............ 2608.1, 2608.2 
Veneer, exterior ........ 603.1 (15), 603.1 (17), 2605 
Wall panels ............................ 2607 

PLATFORM 
(see STAGES AND PLATFORMS) .......... 410 
Construction ............................ 410.4 
Temporary ........................... 410.4.1 

PLATFORM, EQUIMENT 
(see EQUIPMENT PLATFORM) 

PLATFORM LIFTS, WHEELCHAIR 
Accessible means of egress ....... 1009.2, 1009.5, 

1109.4, 2702.2.2 
Accessibility ........................... 1109.8 
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PLUMBING 
(see TOILET AND TOILET ROOMS) ...... 101.4.3, 

105.2, Chapter 29 
Aircraft hangars, residential .............. 412.5.4 
Facilities, minimum ................. 2902, 3305.1 
Fixtures ......................... Table 2902.1 
Room requirements ................ 1210, 2606.9 

PLYWOOD 
(see WOOD STRUCTURAL PANELS) ........ 202 
Preservative-treated .................. 2303.1.9.1 

PRESCRIPTIVE FIRE RESISTANCE ........... 721 
PRESERVATIVE-TREATED WOOD ........... 202 

Fastenings ......................... 2304.10.5 
Quality ............................. 2303.1.9 
Required ...................... 1403.6, 2304.12 
Shakes, roof covering ......... 1507.9.6, 1507.9.8 

PROJECTION ROOMS 
Motion picture ............................ 409 

PROJECTIONS, COMBUSTIBLE .... 705.2.3, 1406.3 
PROPERTY LINE 

(see FIRE SEPARATION DISTANCE) ....... 705.3 
PROPERTY MAINTENANCE .............. 101.4.4 
PROSCENIUM 

Opening protection ..................... 410.3.5 
Wall ................................ 410.3.4 

PSYCHIATRIC HOSPITALS 
(see INSTITUTIONAL 1-2) ................. 308.4 

PUBLIC ADDRESS SYSTEM 
(see EMERGENCY COMMUNICATIONS) 
Covered and open mall buildings ........... 402.7, 

907.2.20, 2702.2.4 
Special amusement buildings .............. 411.6 

PUBLIC PROPERTY . . . . . . . Chapter 32, Chapter 33 
PUBLIC RIGHT-OF-WAY 

Encroachments . . . . . . . . . . . . . . . . . . . . Chapter 32 
PYROPHORIC MATERIALS ... Table 307.1(1), 307.4 

R 

RAILING (see GUARDS AND HANDRAILS) 
RAMPS ................................. 1012 

Assembly occupancy ................... 1029.13 
Construction ............ 1012.2 through 1012.5.3, 

1012.7, 1012.10 
Exit ................................... 1023 
Exit access ............................. 1019 
Exterior. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027 
Guards ................... 1012.9, 1015, 1607.8 
Handrails ................. 1012.8, 1014, 1607.8 
Interior ............................... 1012.2 
Landings .............................. 1012.6 
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Parking garage ........................ 406.4.4 
Slope ............................... 1012.2 

RECREATIONAL FACILITIES 
Accessibility ............................ 111 O 

Amusement rides ................... 1110.4.8 
Animal containment areas ............ 1110.4. 7 
Areas of sports activity ........... 202, 1110.4.1 
Boat slips ......................... 1110.4.9 
Boxing rings ....................... 1110.4.5 
Bowling lanes ...................... 1110.4.3 
Court sports ....................... 1110.4.4 
Exercise equipment ................ 1110.4.10 
Fishing piers ...................... 1110.4.11 
Hot tubs ......................... 1110.4.13 
Miniature golf ..................... 1110.4.12 
Referee stands ..................... 1110.4.6 
Shooting facilities .................. 1110.4.14 
Swimming pools ................... 1110.4.13 
Team or player seating ............... 1110.4.2 

Children's play structure ........ { .... 402.6.3, 424 
Special amusement buildings 

(see AMUSEMENT BUILDINGS, SPECIAL) 
REFERENCED STANDARDS ........... Chapter 35 

Applicability ....................... 102.3, 102.4 
Fire resistance . . . . . . . . . . . . . . . . . . . . . . . . . 703.2 
List .............................. Chapter 35 
Organizations ...................... Chapter 35 

REFORMATORIES . . . . . . . . . . . . . . . . . . . . . . . 308.4 
REFRIGERATION (see MECHANICAL) ...... 101.4.2 

Machinery room . . . . . . . . . . . . . . . . . . . . 1006.2.2.2 
REFUGE AREAS (see HORIZONTAL EXIT, 

SMOKE COMPARTMENTS, 
STORM SHELTERS) ........... 407.5.1, 408.6.2, 

420.4.1, 422.3.2, 423.1.1, 
423.3, 423.4, 1026.4 

REFUSE CHUTE ........................ 713.13 
REINFORCED CONCRETE (see CONCRETE) 

General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1901.2 
Inspections ........................... 1705.3 

REINFORCEMENT 
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1908.4 
Masonry ............................. 2103.4 

RELIGIOUS WORSHIP, PLACES OF 
Accessibility ................. 1103.2.8, 1108.2.4 
Alarms and detection ................... 907.2.1 
Balcony. . . . . . . . . . . . . . . . . . . . . . 1029.5, 1108.2.4 
Classification ............ 303.1.4, 303.4, 305.1 .1, 

305.2.1, 308.6.2 
Door operations .................... 1010.1.9.3 
Egress ................................ 1029 
Interior finishes ............... Table 803.11, 804 
Unlimited area .................... 507.6, 507.7 
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RELOCATING, BUILDING ......... 101.4.8, D103.3 
REPAIRS, BUILDING ................ 101.4.8, 202 

Flood .......................... 1612.1, 1612.2 
Minor ................................ 105.2.2 
Permit required ......................... 105.1 

RESIDENTIAL OCCUPANCY (GROUP R) ....... 310 
Accessibility . . . . . . . . . . . . . . . 1103.2.3, 1103.2.11, 

1105.1.7, 1106.2, 1107.2, 
1107.3, 1107.4, 1107.6, E104.2 

Alarm and detection ...... 907.5.2.3.2, 907.5.2.3.3, 
907.2.8, 907.2.9, 

907 .2.10, 907.2.11 
Area ................... 503, 505, 506, 508, 51 O 
Draftstopping ................... 718.3.2, 718.4.2 
Group provisions 

Group R-1 (transient) .................. 310.3 
Group R-2 (apartment) ................. 310.4 
Group R-3 (two dwellings per building) ..... 310.5 
Group R-4 (group homes) .... 310.6, 1010.1.9.5.1 

Height .................. 503, 504, 505, 508, 510 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live load ........................ Table 1607.1 
Live/work units ........................... 419 
Means of egress 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.5 
Corridors ..................... 1020.1, 1020.2 
Doors ................. 1010.1.1, 1010.1.9.5.1 
Emergency escape and rescue . . . . . . . . . 1030.1 
Exit signs .................... 1013.1, 1013.2 
Single exits ....................... 1006.3.2, 
Stairway, exit access ................... 1019 
Travel distance ...... 1016.2.1, 1017.2, 1006.3.2 

Mixed occupancies ................. 508.3, 508.4 
Accessory .................... 508.2, G801.1 
Live/work units ......................... 419 

· Parking, private ....................... 406.3 
Parking below/above ....... 510.4, 510.7, 510.9 
Special mixed ........................ 510.2 

Plumbing fixtures ........................ 2902 
Risk category ................... Table 1604.5.1 
Special provisions ............ 510.2, 510.5, 510.6 

Separation .......... 419, 420, 508.2.4, 508.3.3 
Swimming pools ..................... 3109.4 

Sprinkler protection .............. 903.2.8, 903.3.2 
RETAINING WALLS ............ 1807.2, 2304.12.5 

Flood provisions ....................... G801.4 
Seismic ............................ 1803.5.12 

REVIEWING STANDS 
(see BLEACHERS AND GRANDSTANDS) 

RISERS, STAIR (see STAIRWAY CONSTRUCTION) 
Alternating tread device ................ 1011.14 
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Assembly .............. 1011.5.2, 1029.6, 1029. 7, 
1029.9, 1029.13 

Closed ............................ 1011.5.5.3 
General .............................. 1011.5 
Spiral ............................... 1011.10 
Uniformity ........................... 1011.5.4 

RISK CATEGORY (Structural Design) ... 202, 1604.5 
Multiple occupancies . . . . . . . . . . . . . . . . . . 1604.5.1 

RODENTPROOFING ................. Appendix F 
ROLL ROOFING ......................... 1507.6 
ROOF ACCESS ........................ 1011.12 
ROOF ASSEMBLIES AND 

ROOFTOP STRUCTURES ................. 202 
Cooling towers ......................... 1510.4 
Drainage . . . . . . . . . . . . . . . . . . . . . . 1503.4, 3201.4 
Fire classification ........................ 1505 
Fire district .......................... D102.2.9 
Height modifications ..................... 504.3 
Impact resistance ....................... 1504.7 
Insulation .............................. 1508 
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1506 
Mechanical equipment screen ............. 1510.6 
Parapet walls . . . . . . . . . . . . . . . . . . . 1503.3, 1503.6 
Penthouses ........................... 1510.2 
Photovoltaic panels and modules ... 1510.7, 1512.1 
Radiant barrier ...................... 202, 1509 
Roof ventilation .......................... 202 
Tanks ................................ 1510.3 
Towers, spires, domes and cupolas ........ 1510.5 
Weather protection . . . . . . . . . . . . . . . . . . . . . . 1503 
Wind resistance ................. 1504.1, 1609.5 

ROOF CONSTRUCTION 
Construction walkways .................. 3306.7 
Coverings (see ROOF COVERINGS) ..... 1609.5.2 
Deck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1609.5.1 
Draftstopping ........................... 718.4 
Fire resistance ...................... Table 601 
Fireblocking ............................ 718.2 
Live loads ................ Table 1607.1, 1607.12 
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 6 
Penetration of fire-resistant assemblies ........ 714 
Protection from adjacent construction ....... 3307 .1 
Rain loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1611 
Roof structures ............ 504.3, 1509, D102.2.9 
Signs, roof mounted ...................... H110 
Slope, minimum . . . . . . . . . . . . . . . . . . . . Chapter 15 
Snow load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1608 
Trusses .............. 2211.3, 2303.4, 2308.7.13 
Wood (see ROOF CONSTRUCTION, WOOD) 

ROOF CONSTRUCTION, WOOD ... 602.4.3, 602.4.5 
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Anchorage to walls. . . . . . . . . . . . . . . . . . . . 1604.8.2 
Attic access ........................... 1209.2 
Ceiling joists ......................... 2308.7 .1 
Diaphragms .................... 2305.1, 2306.2 
Fastening requirements ................. 2304.1 O 
Fire-retardant-treated .......... Table 601, 603.1 (1) 
Framing ..................... 2304.11.3, 2308. 7 
Rafters ............................. 2306.1.1 
Sheathing .................... 2304.7, 2308.7.10 
Trusses ..................... 2303.4, 2308.7.13 
Ventilation, attic ........................ 1203.2 
Wind uplift .......................... 2308.7.5 

ROOF COVERINGS ....................... 1507 
Asphalt shingles ........................ 1507 .2 
Built up .............................. 1507.10 
Clay tile .............................. 1507.3 
Concrete tile ........................... 1507.3 
Fire district .......................... 0102.2.4 
Fire resistance ................... 603.1 (3), 1505 
Flashing ....... 1503.2, 1503.6, 1507.2.9, 1507.3.9, 

1507.5.7, 1507.7.7, 1507.8.8, 
1507.9.9, 1510.6 

Impact resistance ....................... 1504.7 
Insulation .............................. 1508 
Liquid-applied coating .................. 1507.15 
Membrane ............................. 3102 
Metal roof panels ....................... 1507.4 
Metal roof shingles ...................... 1507.5 
Modified bitumen ...................... 1507 .11 
Photovoltaic shingles ................... 1507.17 
Plastics, light-transmitting panels ............ 2609 
Roof replacement. .................. 202, 1511.3 
Reroofing .......................... 202, 1511 
Roll .................................. 1507.6 
Roof recover. . . . . . . . . . . . . . . . . . . . . 202, 1511.3.1 
Single-ply ........................ 202, 1507.12 
Slate shingles .......................... 1507.7 
Sprayed polyurethane foam .............. 1507 .14 
Thermoplastic single-ply ................ 1507.13 
Wind loads ..................... 1504.1, 1609.5 
Wood shakes .......................... 1507.9 
Wood shingles ......................... 1507.8 

ROOF DECK .............................. 202 
ROOF DRAINAGE ....................... 1503.4 

Scuppers ....................... 202, 1503.4.2 
ROOF REPLACEMENT/RECOVERING ...... 1511.3 
ROOF STRUCTURE (see ROOF ASSEMBLIES AND 

ROOFTOP STRUCTURES) 
ROOM DIMENSIONS ...................... 1208 
ROOMING HOUSE (see BOARDING HOUSE) ... 310 
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SAFEGUARDS 

DURING CONSTRUCTION ........... Chapter 33 
Accessibility ......................... 1103.2.5 
Adjoining property protection ............... 3307 
Construction ............................ 3302 
Demolition .............................. 3303 
Excavations . . . . . . . . . . . . . . . . . . . . . . . . . . 1804.1 
Fire extinguishers ........................ 3309 
Means of egress ......................... 3310 
Protection of pedestrians .................. 3306 
Sanitary facilities ......................... 3305 
Site work ............................... 3304 
Sprinkler protection ....................... 3312 
Standpipes ..................... 3308.1.1, 3311 
Temporary use of streets, alleys and 

public property ......................... 3308 
SAFETY GLAZING ............... 716.5.8.4, 2406 
SCHOOLS (see EDUCATIONAL OCCUPANCY) 
SEATING 

Accessibility ................... 1108.2, 1109.11 
Tables. . . . . . . . . . . . . . . . . . . . . . 1029.9, 1029.12.1 

SEATING, FIXED ......................... 1029 
Accessibility ................... 1108.2, 1109.11 
Aisles ........................ 1029.9, 1029.12 
Bleachers (see BLEACHERS) 
Grandstands (see GRANDSTANDS) 
Guards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029.16 
Live load ........................ Table 1607.1 
Occupant load . . . . . . . . . . . . . . . . . . . . . . . . 1004.4 
Stability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029.14 
Temporary .............................. 108 

SECURITY GLAZING ..................... 408.7 
SECURITY GRILLES .......... 402.8.8, 1010.1.4.4 
SEISMIC ................................ 1613 

Construction documents .... 107, 1603.1.5, 1603.1.9 
Earthquake recording equipment ....... Appendix L 
Fire resistance . . . . . . . . . . . . . . . . . . . . . . . . 704.12 
Geotechnical investigation .... 1803.5.11, 1803.5.12 
Glazing ................................ 2404 
Loads ................................. 1613 
Mapped acceleration parameters ........ 1613.3.1, 

Figures 1613.3.1 (1) through1613.3.1 (8) 
Masonry ............................... 2106 
Membrane structure .................... 3102.7 
Seismic design category ............ 202, 1613.5.6 
Seismic detailing. . . . . . . . . . . . . . . . . . . . . . 1604.10 
Site class ....................... 202, 1613.5.2 
Site coefficients .................. 202, 1613.5.3 
Special inspection. . . . . . . . . . . . . . . . . . . . . 1705.12 
Statement of special inspections . . . . . . . . . . 1704.3 
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Steel .......................... 2205.2, 2206.2 
Structural observations ................. 1704.6.1 
Structural testing. . . . . . . . . . . . . . . . . . . . . . 1705.13 
Wood ......... 2305, 2308.6.6, 2308.6.8, 2308.6.1 O 

SERVICE SINKS ............. 1109.3, Table 2902.1 
SERVICE STATION 

(see MOTOR FUEL-DISPENSING FACILITIES) 
SHAFT (see SHAFT ENCLOSURE 
AND VERTICAL OPENING PROTECTION) ...... 202 
SHAFT ENCLOSURE 

(see VERTICAL OPENING PROTECTION) .... 713 
Continuity ................ 713.5, 713.11, 713.12 
Elevators ............................. 713.14 
Exceptions .................. 713.2, 1019, 1023, 
Exterior walls ........................... 713.6 
Fire-resistance rating ............. 707 .3.1, 713.4 
Group 1-3 .............................. 408.5 
High-rise buildings ............ 403.2.1.2, 403.2.3, 

403.3.1.1, 403.5.1 
Joints ............................. 713.9, 715 
Materials .............................. 713.3 
Opening protection ..... 713.8, 713.10, 714, 717.5.3 
Penetrations ........................... 713.8 
Refuse and laundry chutes ............... 713.13 
Required .............................. 713.1 

SHEAR WALL 
Gypsum board and plaster .................. 2505 
Masonry ................................ 202 
Wood ...................... 202, 2305.1, 2306.3 

SHEATHING 
Clearance from earth . . . . . . . . . . . . . . . 2304.12.1 .2 
Fastening ........................... 2304.1 O 
Fiberboard ..................... Table 2306.3(2) 
Floor ........................ 2304.8, 2308.4.7 
Gypsum .................... Table 2506.2, 2508 
Moisture protection ................. 2304.12.1.2 
Roof ................................ 2304.8 
Roof sheathing ...................... 2308. 7 .10 
Wall ........................ 2304.6, 2308.5.11 
Wood structural panels .......... 2303.1.5, 2211 .3 

SHOPPING CENTERS 
(see COVERED AND OPEN MALL BUILDINGS) 

SHOTCRETE ............................. 1908 
SHUTTERS, FIRE 

(see OPENING PROTECTIVES) ........... 716.5 
SIDEWALKS ................... 105.2(6), G801.4 

Live loads ....................... Table 1607.1 
SIGNS ....................... 3107, Appendix H 

Accessibility ............. 1013.4, 1110, E106.4.9, 
E107, E109.2.2 

Accessible means of egress ............ 1009.8.2, 
1009.9 through 1009.11 
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Animated devices ....................... H108 
Construction ....................... H105, H107 
Covered and open mall building .......... 402.6.4 
Doors .......... 1010.1.9.3, 1010.1.9.7, 1010.1.9.8 
Electrical .............................. H106 
Elevators ............... 1109.7, 1111.2, 3002.3, 

3007.6.5, 3008.6.5 
Encroachment, public right-of-way ....... 3202.3.1 
Exit. . . . . . . . . . . . . . . . . . . . . . . . . . . 1013, 2702.2.5 
Floor loads ............................. 106.1 
Ground ................................ H109 
Height limitation ................. H109.1, H112.4 
Illumination ............................ H106.1 
Luminous ................. 403.5.5, 1013.5, 1025 
Marquee ............................... H113 
Obstruction ............ 1003.3.2, 1003.3.3, H103 
Occupant load, assembly ................ 1004.3 
Parking spaces ........................ 1111 .1 
Plastic ....................... 2611, D102.2.1 O 
Portable ............................... H114 
Projecting .............................. H112 
Protruding objects ...................... 1003.3 
Roof .................................. H110 
Stairway identification ............ 1023.8, 1023.9, 

1111.2, 1111.3 
Standpipe control valve . . . . . . . . . . . . . . . . . 905. 7 .1 
Toilet room ....... 1111.1, 1111.2, 2902.4, 2902.4.1 
Variable message ...................... 1111.4 
Walls ............................ 703.6, H111 

SITE DRAWINGS ....................... 107.2.5 
SITE WORK ............................. 3304 
SKYLIGHTS ....................... 2405, 3106.3 

Light, required ......................... 1205.2 
Loads ................................. 2404 
Plastic ................................ 261 O 
Protection from adjacent construction ....... 3307 .1 
Vertical opening protective ............. 712.1.15 

SLAB ON GROUND, CONCRETE ............ 1907, 
2304.12.1.4 

SLATE SHINGLES ....................... 1507.7 
SLEEPING UNITS ......................... 202 

Accessibility ................ 1103.2.11, 1105.1.6, 
1106.2, 1106. 7.2, 1107 

Group I. ................................ 308 
Group R ................................ 310 
Scoping ............................... 101.2 
Separation ....................... 420.2, 420.3 

SMOKE ALARMS 
Bathrooms ......................... 907.2.11.4 
Cooking appliances .................. 907.2.11.3 
Live/work unit. ................ 419.5, 907.2.11.2 
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Multiple-station ....................... 907 .2.11 
Residential aircraft hangars ....... 412.5.3, 412.5.4, 

907.2.21 
Residential occupancies ........ 420.5, 907.2.11.1, 

907.2.11.2 
Single-station ........................ 907 .2.11 

SMOKE BARRIERS ........................ 202 
Construction ............... 407.4.3, 709.4, 909.5 
Doors ................... 709.5, 716.5.3, 909.5.3 
Fire-resistance rating ................. 703, 709.3 
Glazing, rated ........................... 716.6 
Inspection ............................ 110.3.6 
Joints ............................. 709.7, 715 
Marking ............................... 703.6 
Materials ............................... 709.2 
Opening protection .......... 709.5, 714.3, 714.4.4, 

716, 717.5.5, 909.5.3 
Penetrations ........................ 709.6, 714 
Smoke control .......................... 909.5 
Special provisions 

Ambulatory care facilities ............... 422.2, 
422.3, 709.5.1 

Group 1-1 .................... .420.4, 709.5.1 
Group 1-2 ............................ 407.5 
Group 1-3 ...................... 408.6, 408.7 
Underground ................ 405.4.2, 405.4.3 

SMOKE COMPARTMENT ........... 407, 408, 422 
Refuge area (see REFUGE AREA) 

SMOKE CONTROL ........................ 909 
Amusement buildings, special .............. 411.1 
Atrium buildings ......................... 404.5 
Covered and open mall building ........... 402.7.2 
Group 1-3 .............................. 408.9 
High-rise (smoke removal) ........ 403.4.7, 1023.11 
Special inspections .................... 1705.18 
Stages ............................. 410.3.7.2 
Standby power systems ........ 909.11, 909.20.6.2, 

2702.2.15 
Underground buildings .................... 405.5 

SMOKE DAMPERS ........... 717.2 through 717.5 
SMOKE DETECTION SYSTEM 

(see FIRE ALARM AND 
SMOKE DETECTION SYSTEMS) ............ 907 

SMOKE DETECTORS 
Covered and open mall building ......... 402.8.6.1, 

907.2.20 
High-rise buildings ............. 403.4.1 , 907 .2.13 
HPM .............................. 415.11.9.3 
Institutional 1-2 ......................... .407.8 
Smoke-activated doors ................ 716.5.9.3 
Special amusement buildings .............. 411.5 
Underground buildings ................. 907 .2.18, 
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SMOKE DEVELOPMENT ............ 802, 803.1.1, 
Table 803.11 

SMOKE EXHAUST SYSTEMS 
Underground buildings ...... 405.5, 907.2.18, 909.2 

SMOKE PARTITIONS ................... 202, 710 
Continuity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 710.4 
Doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 710.5 
Ducts and air transfer openings ............ 710.8 
Fire-resistance rating .................... 710.3 
Inspection ............................ 110.3.6 
Joints ................................ 710.7 
Marking ............................... 703.6 
Materials .............................. 710.2 
Opening protection ............... 710.5, 717.5.7 
Penetrations . . . . . . . . . . . . . . . . . . . . . . . . . . . 710.6 
Special provisions 

Atriums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.6 
Group 1-2 ............................ 407.3 

SMOKE REMOVAL (High rise) ............ 403.4.7 
SMOKE VENTS ................... 410.3.7.1, 910 
SMOKEPROOF ENCLOSURES .... 403.5.4, 1023.11 

Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 909.20 
SNOW LOAD ............................. 1608 

Glazing ................................ 2404 
SOILS AND FOUNDATIONS 

(see FOUNDATION) ................ Chapter 18 
Depth of footings ...................... 1809.4 
Excavation, grading and fill ... 1804, 3304, J106, J107 
Expansive. . . . . . . . . . . . . . . . . . . . 1803.5.3, 1808.6 
Flood hazard .......................... 1808.4 
Footings and foundations .................. 1808 
Footings on or adjacent to slopes .. 1808.7, 3304.1.3 
Foundation walls .............. 1807.1.5, 3304.1.4 
Geotechnical investigation ................. 1803 
Grading ..................... 1804.4, Appendix J 
Load-bearing values ...................... 1806 
Soil boring and sampling . . . . . . . . . . . . . . . . 1803.4 
Soil lateral load .......................... 161 O 
Special inspection ...................... 1705.6 

SORORITIES ............................ 310.4 
SOUND-INSULATING MATERIALS 

(see INSULATION) ....................... 720 
SOUND TRANSMISSION ................... 1207 
SPECIAL CONSTRUCTION ............ Chapter 31 

Automatic vehicular gates ................. 3110 
Awnings and canopies 

(see AWNINGS and CANOPIES) .......... 3105 
Marquees (see MARQUEES) ............... 3106 
Membrane structures 

(see MEMBRANE STRUCTURES) ......... 3102 
Pedestrian walkways and tunnels (see WALKWAYS 

and TUNNELED WALKWAYS) ............ 3104 
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Photovoltaic panels and modules ............ 3111 
Signs (see SIGNS) ....................... 3107 
Swimming pool enclosures and safety devices 

(see SWIMMING POOL) ................. 3109 
Telecommunication and broadcast towers 

(see TOWERS) ........................ 3108 
Temporary structures 

(see TEMPORARY STRUCTURES) ........ 3103 
SPECIAL INSPECTIONS AND TESTS 

(see INSPECTIONS) ......... 110.3.9, Chapter 17 
Alternative test procedure .................. 1707 
Approvals .............................. 1703 
Continuous special inspection ............... 202 
Contractor responsibilities ................ 1704.4 
Design strengths of materials ............... 1706 
General ................................ 1701 
In-situ load tests .......................... 1708 
Periodic special inspection .................. 202 
Preconstruction load tests .................. 1709 
Special inspections ....................... 1705 
Statement of special inspections . . . . . . . . . . 1704.3 
Structural observations. . . . . . . . . . . . . . . . . . 1704.6 
Testing seismic resistance .............. 1705.13 

SPECIAL INSPECTOR ...................... 202 
Qualifications ........................ 1704.2.1 

SPIRAL STAIRWAYS ................... 1011.10 
Construction ............ 1011.2, 1011.3, 1011.10 
Exceptions ............. : . . . 1011.5.2, 1011.5.3, 

1011.5.5.3, 1011.10 
Group 1-3 ............................. 408.3.4 
Live/work ............................. 419.3.2 
Stages ............................. 410.6.3.4 

SPORTS ACTIVITY, AREA OF 
(see RECREATIONAL FACILITIES) ......... 202, 

. 1110.4.1 

SPRAYED FIRE-RESISTANT MATERIALS ..... 202, 
1702.1 

Application ........................... 704.13 
Inspection .................... 1705.14, 1705.15 
Steel column calculated fire resistance .... 722.5.2.2 

SPRINKLER SYSTEM, AUTOMATIC ...... 903, 3312 
Exempt locations .......... 903.3.1.1.1, 903.3.1.1.2 
Fire department location .................... 912 
Limited area sprinkler systems ............ 903.3.8 
Signs ................................. 914.2 
Substitute for fire rating .............. Table 601 (4) 

SPRINKLER SYSTEM, REQUIRED ............ 903 
Aircraft related .................. 412.4.6, 412.6.5 
Ambulatory care facilities ........... 422.4, 903.2.2 
Amusement buildings, special ............. 411.4 
Assembly .................. 903.2.1, 1029.6.2.3 
Atrium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.3 
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Basements ......................... 903.2.11.1 
Building area ........................... 506.2 
Children's play structures ................. 424.3 
Combustible storage ...................... 413 
Commercial kitchen .................. 903.2.11.5 
Construction. . . . . . . . . . . . . . . . . . . . . . . . . 903.2.12 
Covered and open mall building ............ 402.5 
Drying rooms ........................... 417.4 
Education ............................ 903.2.3 
Exempt locations ......... 903.3.1.1.1, 903.3.1.1.2 
Factory .............................. 903.2.4 
Fire areas ........................... 707.3.10 
Hazardous materials ............ Table 414.2.5(1), 

Table 414.2.5(2), 903.2.11.4 
Hazardous occupancies ........ 415.4, 415.11.6.4, 

415.11.11, 705.8.1, 903.2.5 
Height increase .................... Table 504.3 
High-rise buildings ............. 403.3, 903.2.11.3 
Incidental uses ...................... Table 509 
Institutional. ............... 407.6, 408.11, 420.5, 

Laundry chutes, refuse chutes, 
termination rooms and 

903.2.6, 903.3.2 

incinerator rooms ........... 713.13, 903.2.11.2 
Live/work units ................... 419.5, 903.2.8 
Mercantile ........................... 903.2.7 
Mezzanines ............ 505.2.1, 505.2.3, 505.3.2 
Multistory buildings .................. 903.2.11.3 
Parking garages ..... 406.6.3, 903.2.9.1, 903.2.10.1 
Residential ............... 420.5, 903.2.8, 903.3.2 
Special amusement buildings .............. 411.4 
Spray finishing booth ..................... 416.5 
Stages ................................. 410.7 
Storage ..................... 903.2.9, 903.2.10 
Supervision 

(see SPRINKLER SYSTEM, 
SUPERVISION) ....................... 903.4 

Underground buildings .......... 405.3, 903.2.11.1 
Unlimited area ........................... 507 

SPRINKLER SYSTEM, SUPERVISION . ....... 903.4 
Service ................................ 901.6 
Underground buildings .................... 405.3 

STAGES AND PLATFORMS . ............ 303, 410 
Dressing rooms ......................... 410.5 
Fire barrier wall ................ 410.5.1, 410.5.2 
Floor finish and floor covering ........ 410.3, 410.4, 

804.4, 805.1 
Horizontal assembly ............ 410.5.1, 410.5.2 
Means of egress ........................ 410.6 
Platform, temporary .................... 410.4.1 
Platform construction ............ 410.4, 603.1 (12) 
Proscenium curtain .................... 410.3.5 
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Proscenium wall ....................... 410.3.4 
Roof vents .................... , ..... 410.3.7.1 
Scenery ............................. 410.3.6 
Smoke control ....................... 410.3.7.2 
Sprinkler protection ...................... 410. 7 
Stage construction .............. 410.3, 603.1 (12) 
Standpipes ...................... 410.8, 905.3.4 
Technical production areas ................. 202, 

410.3.2, 410.6.3 
Ventilation ........................... 410.3.7 

STAIRWAY 
(see ALTERNATING TREAD DEVICES, SPIRAL 
STAIRWAYS, STAIRWAY CONSTRUCTION and 
STAIRWAY ENCLOSURE) 

STAIRWAY CONSTRUCTION 
Alternating tread ....................... 1011.14 
Circular (see Curved) 
Construction ........................... 1011. 7 
Curved ........................ 1011.4, 1011.9 
Discharge barrier ....................... 1023.8 
During construction ..................... 3310.1 
Elevators ...... 1011.12.1, 1023.4, 1023.10, 3002.7 
Enclosure under .............. 1011.7.3, 1011.7.4 
Exit access ............................. 1019 
Exterior exit ...................... 1027, 1028.1 
Fireblocking .......................... 718.2.4 
Guards .................. 1015.2, 1015.3, 1607.7 
Handrails ................ 1011.11, 1014, 1607.7 
Headroom ............................ 1011.3 
Interior exit ............................. 1022 
Illumination ............ ~ .. 1008.2, 1205.4, 1205.5 
Ladders ..... .408.3.5, 410.6.3.4, 1011.15, 1011.16 
Landings ....................... 1011.6, 1011.8 
Live load .................. Table 1607.1, 1607.8 
Luminous ................ 403.5.5, 411.7.1, 1025 
Roof access . . . . . . . . . . . . . . . . . . . . . . . . .. 1 O 11. 12 
Seismic anchorage .................... 2308.4. 7 
Spiral 

(see SPIRAL STAIRWAYS) ............ 408.3.4, 
410.6.3.4, 419.3.2, 1011.10 

Stepped aisles ...................... 1029.13.2 
Transitions ........... 1029.9.7, 1029.9.8, 1029.10 
Travel distance ....................... 1017.3.1 
Treads and risers ................ 1011.4, 1011.5 
Width/capacity ................. 1005.3.1, 1011.2 
Winders ................ 1011.4, 1011.5, 1011.10 

STAIRWAY ENCLOSURE ........ 713.1, 1019, 1023 
Accessibility ........................... 1009.3 
Construction ...................... 1019, 1023.2 
Discharge ..................... 1023.3.1, 1 028. 1 
Doors ..................... 716.5.9, 1010.1.9.11 
Elevators within ................. 1023.4, 3002. 7 
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Exit access ............................. 1019 
Exterior walls .... · ................ 705.2, 707.4, 

708.5, 713.6, 1009.3.1.8, 
1023.2, 1027.6 

Fire-resistant construction ......... 1019.3, 1023.2 
Group 1-2 ............................ 1019.4 
Group 1-3 ..................... 408.3.8, 1019.4 
High-rise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.5 
Penetrations . . . . . . . . . . . . . . . . . . . . . . . . . . 1023.5 
Pressurization ........... 909.6, 909.20.5, 1023.11 
Smokeproof ..... 403.5.4, 405.7.2, 909.20, 1023.11 
Space below, use ............. 1011.7.3, 1011.7.4 
Ventilation ............................ 1023.6 

STANDARDS (see REFERENCED STANDARDS) 
STANDBY POWER ......... 2702.1, 2702.2, 2702.4 

Atriums ...................... 404. 7, 2702.2.15 
Covered and open mall buildings ......... 402.7.3, 

2702.2.4 
Elevators ..................... 1009.4, 2702.2.2, 

3003.1, 3007.8, 3008.8 
Hazardous occupancy . . . . . . . . 414.5.2, 415.11.1 o, 

421.8, 2702.2.8, 2702.2.13, 
High-rise ..................... 403.4.5, 2702.2.9 
Horizontal sliding doors ..... 1010.1.4.3, 2702.2.10 
Membrane structures ......... 2702.2.12, 3102.8.2 
Platform lifts . . . . . . . . . . . . . . . . . . 1009.5, 2702.2.2 
Smoke control. ............... 909.11, 2702.2.15 
Smokeproof enclosure ...... 909.20.6.2, 2702.2.15 
Special inspection ........ ~ ........... 1705.12.6 
Underground buildings .......... 405.8, 2702.2.16 

STANDPIPE AND HOSE SYSTEMS 
(see STANDPIPES, REQUIRED) ..... 905, 3106.4, 

3308.1.1, 3311 
Cabinet locks ......................... 905.7.2 
Dry · · ................................ 905.8 
Hose connection location ................. 905.1, 

905.4 through 905.6, 912 
STANDPIPES, REQUIRED 

Assembly .............. 905.3.1, 905.3.2, 905.3.4 
Covered and open mall buildings ......... 402. 7 .1, 

905.3.3 
During construction ................ 905.10, 3311 
Elevators, fire service access ............. 3007.9 
Helistops ............................. 905.3.6 
Marinas .............................. 905.3.7 
Parking garages ....................... 406.5.8 
Roof gardens and landscaped roofs ........ 905.3.8 
Stages ........................ 410.8, 905.3.4 
Underground buildings . . . . . . . . . . . . 405.9, 905.3.5 

STATE LAW ............................ 102.2 
STEEL ............................. Chapter 22 

Bolting ............................... 2204.2 
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Cable structures ......................... 2208 
Calculated fire resistance ................. 722.5 
Cold-formed ................... 202, 221 o, 2211 
Composite structural steel and concrete ....... 2206 
Conditions of restraint ................... 703.2.3 
Decks .............................. 2210.1.1 
Identification and protection ................ 2203 
J~sts .............................. 202,2207 
Open web joist .......................... 2207 
Parapet walls . : ................. 1503.3, 1503.6 
Seismic provisions .............. 2205.2, 2206.2, 

2207.1.1, 2210.2 
Special inspections. . . . . . . . . . . . . . . . . . . . . 1705.3 
Storage racks ........................... 2209 
Structural steel .......................... 2205 
Welding .............................. 2204.1 

STONE VENEER ........................ 1405.7 
Slab-type ............................. 1405.8 

STOP WORK ORDERS ...................... 115 
STORAGE OCCUPANCY (GROUP S) .......... 311 

Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . 1108.3 
Area ................. 406.5.4, 406.5.5, 406.6.1, 

503,505,506,507,508 
Equipment platforms ..................... 505.2 
Group provisions 

Hazard storage, low, Group S-2 .......... 311.3 
Hazard storage, moderate, Group S-1 ..... 311.2 

Hazardous material display and storage ..... 414.2.5 
Height ................... 406.5.4, 406.6.1, 503, 

504,505,508,510 
Incidental uses ........................... 509 
Interior finishes ............... Table 803.11, 804 
Live loads ....................... Table 1607.1 
Means of egress 

Aisles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018.5 
Stairway, exit access ................... 1019 
Travel distance .............. 1016.2.1, 1017.2, 

1017.2.2, 1006.3.2 
Mixed occupancies ................. 508.3, 508.4 

Accessory . . . . . . . . . . . . . . . . . . . . . . . . . . . 508.2 
Parking above/below ............ 510.3, 510.4, 

510.7, 510.8, 510.9 
Special mixed ........................ 510.2 

Plumbing fixtures ........................ 2902 
Special provisions 

Aircraft related occupancies ............... 412 
High-piled combustible ................... 413 
Parking garages ................. · ....... 406 

Sprinkler protection .................... 903.2.10 
Unlimited area ............... 507.3, 507.4, 507.5 

STORM SHELTER ......................... 423 
Emergency operation facilities ............. 423.3 
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Education .............................. 423.4 
Refuge area (see REFUGE AREA) 

STRENGTH 
Design requirements .................... 1604.2 
Masonry ................................ 202 
Nominal ................................ 202 
Required ............................... 202 

STRENGTH DESIGN ................. 202, 1604.1 
Factored load ............................ 202 
Limit state .............................. 202 
Load combinations ...................... 1605.2 
Load factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202 
Masonry ............................... 2108 

STRUCTURAL DESIGN ............... Chapter 16 
Aluminum. . . . . . . . . . . . . . . . . . . . . . . . . Chapter 20 
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 19 
Foundations. . . . . . . . . . . . . . . . . . . . . . . Chapter 18 
Masonry .......................... Chapter 21 
Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 22 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 23 

STRUCTURAL OBSERVATION ........ 202, 1704.6 
STUCCO ................................ 2512 
SUSCEPTIBLE BAY 

Definition ............................... 202 
Ponding instability ...................... 1611 .2 

SWIMMING POOL ........................ 3109 
Accessibility ........... 1110.2, 1110.3, 1110.4.13 
Flood provisions ....................... G801.5 
Gates, access ...................... 3109.4.1.7 
Glass ................................ 2406.4 
Indoor .............................. 3109.4.2 
Public ................................ 3109.3 
Residential. ........................... 3109.4 

T 

TECHNICAL PRODUCTION AREAS ........ 410.3.2, 
410.6.3 

TELEPHONE EXCHANGES ................. 304 
TELESCOPIC SEATING 

(see FOLDING AND TELESCOPIC SEATING) 
TEMPORARY STRUCTURES ............... 3103 

Certificate of occupancy .................. 108.3 
Conformance ................... 108.2, 3103.1.1 
Construction documents ................. 3103.2 
Encroachment, public rights-of-w.ay ......... 3202.3 
Flood provisions ......................... G901 
Means of egress ....................... 3103.4 
Permit ........................ 108.1, 3103.1.2 
Power, temporary ....................... 108.3 
Termination of approval ................... 108.4 
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TENANT SEPARATION 
Covered and open mall building .... 402.4.2.1, 708.1 

TENTS (see TEMPORARY STRUCTURES) 
TERMITES, PROTECTION FROM .......... 2304.12 
TERRA COTTA .......................... 1405.9 
TESTING 

Automatic fire-extinguishing systems ......... 904.4 
Automatic water mist systems ........... 904.11.3 
Building official required ................ 104.11.1 
Carbon dioxide systems ................... 904.8 
Clean agent system ..................... 904.1 O 
Dry chemical systems ................... , 904.6 
Emergency and standby power ............ 2702.4 
Fire-resistant materials .................... 703.2 
Fire alarm systems ................. 907.7, 907.8 
Fire pumps ............................. 913.5 
Foam systems .......................... 904. 7 
Glazing ........................ 2406, 2408.2.1 
Halon systems .......................... 904.9 
Personnel and material hoists ............. 3004.4 
Roof tile .............................. 1711.2 
Seismic .............................. 1705.13 
Sound transmission ...................... 1207 
Smoke control .......... 909.3, 909.5.2, 909.10.2, 

909.12.1, 909.13.3, 909.18, 
909.20.6.3, 909.21.7 1705.18 

Soils .................................. 1803 
Sprinkler protection ...................... 903.5 
Structural 

(see SPECIAL INSPECTIONS AND TESTS) 
Wet chemical systems .................... 904.5 

THEATERS 
[see ASSEMBLY OCCUPANCY (GROUP A, 
PROJECTION ROOMS and STAGES AND 
PLATFORMS)] ......................... 303.2 

THERMAL BARRIER, 
FOAM PLASTIC INSULATION .... 2603.4, 2603.5.2 

THERMAL-INSULATING MATERIALS 
(see INSULATION) ....................... 719 

TILE ..................................... 202 
Ceramic (see CERAMIC TILE) 
Fire resistance, clay or shale ............... 721.1 

TOILETS and TOILET ROOMS .... Chapter 29, 3305 
Accessible ............. 1109.2, 1109.3, 1607 .8.2 
Construction/finish materials ............... 121 O 
Door locking ..... 1010.1.9.5.1, 1109.2.1. 7, 2902.3.5 
Family or assisted-use ................. 1109.2.1, 

2902.1.2, 2902.2.1 
Fixture count ..................... Table 2902.1 
Grab bar live loads .................... 1607.8.2 
Location .................... 2902.3.1, 2902.3.2, 

2902.3.3, 2903.3.6 
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Partitions ............................. 1210.3 
Privacy .............................. 1210.3 
Public facilities ........................ 2902.3 
Signs ........... 1111.1, 1111.2, 2902.4, 2902.4.1 
Ventilation. . . . . . . . . . . . . . . . . . . . . . . . . 1203.5.2.1 

TORNADO SHELTER (see STORM SHELTER) 
TOWERS 

Airport traffic control ..................... 412.3 
Cooling .............................. 1510.4 
Location and access. . . . . . . . . . . . . . . . . . . . 3108.2 
Radio ................................. 3108 
Television .............................. 3108 

TOXIC MATERIALS 
[see HIGH-HAZARD OCCUPANCY (GROUP H)] 
Classification .................. 307.6, 414, 415 
Gas detection system ....... 415.11.7, 421.6, 908.3 

TRAVEL DISTANCE 
Area of refuge~ ....................... 1009.6.1 
Assembly seating ...................... 1029.7 
Atrium ................................ 404.9 
Balcony, exterior ...................... 1017.2.1 
Care suites (Group 1-2) ........... 407.4.2, 407.4.4 
Common path of travel ................. 1016.2.1 
Drinking fountains ...................... 2902.5 
Exit access ........................... 1017.2 
Mall .......................... 402.8.5, 402.8.6 
Measurement ......................... 1017.3 
Refrigeration machinery/ 

refrigerated rooms ........ 1006.2.2.2, 1006.2.2.3 
Smoke compartments (Group 1-2 and 1-3) .... 407.5, 

408.6., 408.9 
Special amusement building ............... 411.4 
Stories with one exit ................... 1006.3.2 
Toilet facilities ................ 2902.3.2, 2902.3.3 

TREADS, STAIR 
(see STAIRWAY CONSTRUCTION) 
Concentrated live load ............. Table 1607.1 

TREATED WOOD .......................... 202 
Fire-retardant-treated wood .............. 2303.2 
Pressure-treated wood ................. 2303.1.9 
Stress adjustments .................... 2306.1.3 

TRUSSES 
Cold-formed steel ...................... 2211.3 
Fire resistance ......................... 704.5 
Materials ........................... Chapter 6 
Metal-plate-connected wood ............ 2303.4.6 
Wood ............................... 2303.4 

TSUNAMI-
GENERATED FLOOD HAZARD ...... Appendix M 

TUNNELED WALKWAY ............. 3104, 3202.1 
TURNSTILES . . . . . . . . . . . . . . . . . . . . . . . . . . 1010.3 
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UNDERGROUND BUILDINGS ................ 405 

Alarms and detection .................... 405.6 
Compartmentation ...................... 405.4 
Construction type ....................... 405.2 
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UNSAFE STRUCTURES AND EQUIPMENT 

(see STRUCTURES, UNSAFE) .............. 115 
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Utilities disconnection .................... 112.3 
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(GROUP U) .............................. 312 
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Mixed occupancies ................ 508.3, 508.4 
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VALUATION OR VALUE 

(see FEES, PERMIT) .................... 109.3 
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VEHICLE SHOW ROOMS ................... 304 
VEHICULAR FUELING .................... 406.7 
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Cement plaster ....................... 1405.15 
Fastening ............................ 1405.17 
Fiber-cement siding .................... 1405.16 
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Metal ............................... 1405.11 
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Stone ................................ 1405. 7 
Terracotta ............................ 1405.9 
Vinyl .................... : ........... 1405.14 
Wood ................................ 1405.5 
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Attic . . . . . . . . . . . . . . . . . . . . . . . . . . 1203.2, 1503.5 
Aircraft paint hangars ................... 412.6.6 
Bathrooms ......................... 1203.4.2.1 
Crawl space ........................... 1203.3 
Exhaust, hazardous ..................... 1203.6 
Exhaust, HPM ..................... 415.11.10.2 
Exit enclosure ......................... 1023.6 
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415.11.6.4, 415.11.7, 415.11.9.3 

High-rise stairways .................... 1022.10 
HPM service corridors ................ 415.11.3.2 
Live/work unit. .......................... 419.8 
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Natural ............................... 1203.5 
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Projection rooms ........................ 409.3 
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Roof ................................. 1203.2 
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Atriums ................................ 404.6 
Duct penetrations ........................ 717.1 
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Live/work units .......................... 419.4 
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Permitted vertical openings ................. 712 
Shaft enclosure ............... 713, 1019, 1023.2 

VESTIBULES, EXIT DISCHARGE ........... 1028.1 
VINYL 

Expanded .................... 802, 803.7,803.8 
Rigid ................................ 1405.14 

VIOLATIONS ............................. 114 
VOICE ALARM (see ALARMS, VOICE) 

w 
WALKWAY .............................. 3104 

During construction ...................... 3306 
Encroachment, public right-of-way ........ 3202.3.4 
Fire resistance ...................... Table 601 
Live load ......................... Table 1607 .1 
Materials per construction type ......... Chapter 6 
Opening protection .................... 716, 717 

WALL, EXTERIOR ......................... 705 
Bearing ............................ Chapter 6 
Coverings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1405 
Exterior Insulation and Finish Systems (EIFS) .. 1408 
Exterior structural members ............... 704.1 O 
Fire district ................... D102.1, D102.2.6 
Fire-resistance ratings ............ Table 602, 703, 

705.5, 706.5.1, 707.4, 1403.4 
Flashing, veneered walls ........ 1405.4, 1405.10.1 
Foam plastic insulation ......... 2603.4.1.4, 2603.5 
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Glazing, rated . . . . . . . . . . . . . . . . . . . . . . . . . . 715.5 
Joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705.9, 714 
Light-transmitting plastic panels ............. 2607 
Materials. . . . . . . . . . . . . . . . . . . . . . . . . 705.4, 1406 
Metal Composite Materials (MGM) ........... 1407 
Nonbearing ......................... Chapter6 
Opening protection ......... 705.8, 705.10, 716.5.6 
Parapets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705.11 
Projections ............................ 705.2 
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1407.6, 1408.4 
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WALL, INTERIOR 

Finishes ......................... 803, 1210.2 
Opening protection .................... 716, 717 

WALL, INTERIOR NONBEARING (see PARTITIONS) 
WALL, MASONRY ......................... 202 

Wood contact ........... 2304.12.1.3, 2304.12.1.5 
WALL, PARAPET ................ 705.11, 1503.3, 

1503.6, 2109.3.4.3 
WALL, PARTY (see FIRE WALLS) 
WALL, PENETRATIONS .................. 714.3 
WALL, RETAINING (see RETAINING WALL) 
WALL, VENEERED (see VENEER) ...... Chapter 14 
WALL, WOOD CONSTRUCTION 

Bracing .............................. 2308.6 
Cutting, notching, boring ................ 2308.5.9 
Exterior framing ....................... 2308.5 
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Framing ....................... 2304.3, 2308.5 
Interior bearing partition ................ 2308.5.1 
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Openings ........................... 2308.5.5 
Shear walls ..................... 2305.1, 2306.3 
Sheathing (see SHEATHING) 
Studs .............................. 2308.5.1 
Top plates ......................... 2308.5.3.2 

WATER-REACTIVE MATERIALS .... Table307.1(1), 
' 307.4, 307.5. 415.8.4 

WEATHER PROTECTION 
Exterior walls ......................... 1405.2 
Roofs ................................. 1503 

WELDING ............................. 2204.1 
Materials, verification of steel 
reinforcement ........................ 1705.3.2 
Special inspections. . . . 1705.2, 1705.3.1, 1705.12.3 
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WIND LOAD ............................. 1609 

Alternate all-heights method .............. 1609.6 
Construction documents ............ 107, 1603.1.4 
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Glazing ........................ 1609.1.2, 2404 
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WINDERS, STAIR 
(see STAIRWAY CONSTRUCTION) 

WINDOW 
Accessibility ........................ 1109.13.1 
Emergency egress ....................... 1030 
Exterior, structural testing ................ 1709.5 
Fire (see OPENING PROTECTIVES) ..... 716.5.10, 

716.5.11 
Glass (see GLAZING) .................. 1405.13 
Guards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1015.8 
Required light ......................... 1205.2 
Wells ................................ 1030.5 

WIRES, PENETRATION PROTECTION ......... 714 
WOOD ............................. Chapter 23 

Allowable stress design ................... 2306 
Bracing, walls ......................... 2308.6 
Calculated fire resistance ................. 722.6 
Ceiling framing ........................ 2308.7 
Connectors and fasteners ............... 2304.10 
Contacting concrete, masonry or earth .... 2304.1.4, 

2304.12.1.3, 2304.12.2.1, 
2304.12.2.2, 2304.12.3 

Decay, protection against ............... 2304.12 
Diaphragms .............. 2305.1, 2305.2, 2306.2 
Draftstopping ...................... 718.3, 718.4 
End-jointed lumber .................. 2303.1.1.2 
Fiberboard ............. 2303.1.5, Table 2306.3(2) 
Fire-retardant treated ................... 2303.2 
Fireblocking ............................ 718.2 
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CONSTRUCTION, WOOD) ............. 2304.4 
Floor sheathing ........................ 2304.8 
Foundation ................ 1807.1.4, 2308.6.7.4 
Grade, lumber ........................ 2303.1 .1 
Hardboard ........................... 2303.1 . 7 
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Hurricane shutters .................... 1609.1.2 
I-joist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2303.1.2 
Inspection, special .... 1705.5, 1705.11.1, 1705.12.2 
Lateral force-resisting systems ............. 2305 
Light-frame construction, conventional ....... 2308 
Load and resistance factor design. . . . . . . . . . . 2307 
Moisture content ............ 2303.1.9.2, 2303.2.6 
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(see ROOF CONSTRUCTION, WOOD) ... 2304.4 
Roof sheathing ......................... 2304.8 
Seismic provisions .......... 2305, 2306, 2308.6.6, 

2308.6.8, 2308.6.10 
Shear walls ...................... 2305, 2306.3 
Standards and quality, minimum ............ 2303 
Structural panels ................. 202, 2303.1.5 
Supporting concrete or masonry .......... 2304.13 
Termite, protection against .............. 2304.12 
Trusses .............................. 2303.4 
Veneer ........................... Chapter 14 
Wall framing 

(see WALL, WOOD CONSTRUCTION) .... 2304.3 
Wall sheathing, exterior .................. 2304.6 

WOOD SHINGLES AND SHAKES ... 1507.8, 1507.9 
WOOD STRUCTURAL PANELS 

(see WOOD) ..................... 202, 2303.1.5 
Bracing ............................... 2308.6 
Decorative ............................ 2303.3 
Diaphragms .................... 2305.2, 2306.2 
Fastening ............................ 2304.1 O 
Fire-retardant-treated .................... 2303.2 
Performance category . . . . . . . . . . . . . . . . . . . . . 202 
Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2303.1.5 
Roof sheathing ................ 2304.8, 2308.7.10 
Seismic shear panels .......... 2305.1, 2308.6.6.2 
Shear walls ........................... 2306.3 
Sheathing ........................... 2304.6.1 
Standards ............................ 2306.1 
Subfloors .............................. 804.4 
Veneer ............................... 1405.5 
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YARDS OR COURTS ...................... 1206 
Exit discharge .......................... 1028.4 
Group 1-2 .............................. 407.9 
Group 1-3 ..................... 408.3.6, 408.6.2 
Light, natural •.......................... 1205 
Motor fuel-dispensing facilities ............ 406.7.2 
Occupant load ......................... 1004.5 
Parking garage, open ................... 406.5.5 
Unlimited area building ............. 507.2, 507.2.1 
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Valuable Guides to Changes in 
the 2015 I-Codes® 

SIGNIFICANT CHANGES TO THE 2015 INTERNATIONAL CODES® 
Practical resources that offer a comprehensive analysis of the critical changes made between 
the 2012 and 2015 editions of the codes. Authored by ICC code experts, these useful tools are 
"must-have" guides to the many important changes in the 2015 International Codes. 

SIGNIFICANT CHANGES TO THE IBC, 2015 EDITION 
#7024Sl5 

SIGNIFICANT CHANGES TO THE IRC, 2015 EDITION 
#7101S15 

SIGNIFICANT CHANGES TO THE IFC, 2015 EDITION 
#7404S15 

SIGNIFICANT CHANGES TO THE IPC/IMC/IFGC, 
2015 EDITION 
#7202S15 
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APPROVE WITH 

NFIDENCE 
· ICC-ES® Evaluation Reports are the most widely accepted and trusted in the nation. 

· ICC-ES is dedicated to providing evaluation reports, PMG and Building Product Listings to 
the highest quality and technical excellence. 

· ICC-ES is a subsidiary of ICC®, the publisher of the IBC®, IRC®, IPC® and other I-Codes®. 

We do thorough evaluations. You approve with confidence. 

IC~ IC~ 
c~ PMG ~LISTED 

Look for the ICC-ES marks of conformity before approving for installation 

Code Officials - Contact Us With Your Questions About ICC-ES Reports at: 
800-423-6587 ext. ES help (374357) or email EShelp@icc-es.org 
www.icc-es.org 

~ .• ,,. ·--., •••• !!~=:. 
INTERNATIONAL 

Subsidiary of CODE COUNClr 



The International Code 
Council's Training and 
Education epartment 
Industry professionals look to ICC to provide the critical knowledge and experiences necessary to excel in 
today's challenging world. ICC's educational programs cover a broad spectrum of code and construction 
related topics, offering some of the highest quality instruction direct from the source. 

INSTITUTES 
Acquire Skills, Share Experiences, Earn CEUs 
ICC's training institutes offer a comprehensive education experience and a great way to earn much needed 
CEUs. Learn best practices from the Leading experts in the field, build your network of professional contacts 
and share experiences. Institutes are held across the country throughout the year. To see the full schedule 
go to www.iccsafe.org/training. 

HIRE ICC TO TEACH 
Bring ICC On-Site and Earn CEUs 
Give your group the confidence they need to meet tough challenges head-on so they can reach their full 
potential. ICC's course catalog contains a wide variety of educational topics that are available for contract 
at a location of your choice. Customized training is also available to fit your needs. For ourfull course 
catalogue go to www.iccsafe.org/hireicc. 

ICC ONLINE CAMPUS 
Earn CEUs at Your Own Pace 
Online courses offer access to a comprehensive training and education portal, providing you with an 
effective and convenient tool to enhance your professional skills. Courses are available anytime for 99 days 
following registration. For a quick and easy way to earn CE Us towards your certification, try our Online 
Certifications Renewal section. Go to www.iccsafe.org/onlinecampus for our full offerings. 
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··INTERNATIONAL 
_ CODE COUNCI[ People Helping People Build a Safer World0 

Growing your career is what 
ICC Membership is all about 
As your building career grows, so does the need to expand your code knowledge and job skills. Whether 
you're seeking a higher level of certification or professional quality training, Membership in ICC offers the 
best in I-Code resources and training for growing your building career today and for the future. 

• Learn new job skills to prepare for a higher level of responsibility within your organization 

• Improve your code knowledge to keep pace with the latest International Codes (I-Codes) 

• Achieve additional ICC Certifications to open the door to better job opportunities 

Plus, an affordable ICC Membership provides exclusive Member-only benefits including: 

• Free code opinions from I-Code experts 

• Free I-Code book(s) to new Members* 

• Access to employment opportunities in the ICC Career Center 

• Discounts on professional training 8c Certification renewal exams 

• Savings of up to 25% off on code books 8c training materials 

• Free benefits - Governmental Members: Your staff can receive free ICC benefits too* 

• And much more! 

Join the International Code Council (ICC) and start growing your building career now! 
Visit our Member page at www.iccsafe.org/membership for an application. 

'Some restrictions apply. Speak with an ICC Member Services Representative for details. 
14-09333 
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CALIFORNIA 
ADOPTED THE FOLLOWING: 

FINAL EXPRESS TERMS 

. RESIDENTIAL 

FOR STATE AGENCY APPROVED CHANGES TO THE 2015 INTERNATIONAL 
RESIDENTIAL CODE (IRC) 

FOR THE 2016 CALIFORNIA RESIDENTIAL CODE (CRC) CALIFORNIA CODE OF 
REGULATIONS (CCR), TITLE 24, PART 2.5 

• THE DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPEMENT (HCD) 

• THE OFFICE OF THE STATE FIRE MARSHAL (SFM) 

Disclaimer: All Final Express Terms for the above mentioned agencies are available and 
were obtained from the Building Standards Commission at the following link: 
http://www.bsc.ca.gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ApprovedStandardsDecember2015.aspxhtto: 
//www.bsc.ca.gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ApprovedStandardsJanuarv2016.aspx 

Prepared by Technical Services Division Created on 2/29/2016 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
REGARDING THE ADOPTION BY REFERENCE OF THE 

2015 EDITION OF THE INTERNATIONAL RESIDENTIAL CODE 
WITH PROPOSED AMENDMENTS INTO THE 2016 CALIFORNIA RESIDENTIAL CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2.5 

(HCD 02/15j 

The Department of Housing and Community Development (HCD) proposes to adopt the 2015 edition of the 
International Residential Code (IRC) for codification and effectiveness into the 201.6 edition of the California 
Residential Code (CRC) as presented on the following pages, including any necessary amendments. HCD further 
proposes to: 

• Repeal the 2012 edition of the International Residential Code; 
• Repeal the 2013 edition of the California Residential Code, which includes amendments to the model code 

that are no longer necessary; 
• Repeal or amend building standards that are not addressed by a model code; 
• Relocate or codify existing adopted and necessary amendments to the model code into the format of the 

model code proposed for adoption, the action of which has no regulatory effect; and/or 
• Adopt new building standards that are not addressed by the model code proposed for adoption. 

LEGEND FOR EXPRESS TERMS: 

, 1. 

, 2. 

IRC language with new California amendments: IRC language shown in normal Arial 9-point; California 
amendments to IRC text shown underlined and in italics with vertical bar in left margin. 

Existing California amendments being modified: All such language shown in italics, modified language is 
underlined or shown in strikeol:lt with vertical bar in left margin. 

3. Existing California amendments with no modifications; All such existing language shown in italics, modified 
model code language shown in strikeout. 

4. Text not being modified: All language not displayed in full is shown as" ... " (i.e., ellipsis). 

5. Repealed text: All language shown in strikeout. 

6. Notation: Authority and Reference citations are provided at the end of each action. 

The Express Terms include amendments which correct references from the International Residential Code (IRC) to 
the California Residential Code (CRC). Similar amendments are also proposed to correct references to other 
International model codes to the appropriate California code and to correct reference to IRC sections not proposed 
for adoption by HCD. · 

Final Express Terms 1 of 63 
2015 IRC / 2016 CRC (Title 24, Part 2.5) - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



SUMMARY OF REGULATORY ACTION 

HCD PROPOSES TO: 

>- Adopt standards from the 2015 International Residential Code into the 
2016 California Residential Code without amendment. 

>- Adopt standards from the 2015 International Residential Code into the 
2016 California Residential Code with amendment . . 

>- Bring forward existing California Amendments from the 2013 California 
Residential Code for adoption into the 2016 California Residential Code with 
modifications. · 

>- Bring forward existing California Amendments from the 2013 California 
Residential Code for adoption into the 2016 California Residential Code without 
modifications, except for editorial corrections. 

)> Repeal 2013 California Amendments, which are not brought forward into the 
2016 California Residential Code. 
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2015 IRC / 2016 CRC (Title 24, Part 2.5) - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 
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1. HCD proposes to bring forward existing California Amendments in Chapter 1, 
Division I, from the 2013 California Residential Code for adoption into the 2016 
California Residential Code with modifications as follows: 

CHAPTER 1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION1.1 
GENERAL 

1. 1. 1 Title. These regulations shall be known as the California Residential Code, may be cited as such and will be 
referred to herein as "this code." The California Residential Code is Part 2. 5 of twelve parts of the official compilation 
and publication of the adoption, amendment, and repeal of building regulations to the California Code of Regulations, 
Title 24, also referred to as the California Building Standards Code. This part incorporates by adoption the -20:/-2 
2015 International Residential Code of the International Code Council with necessary California amendments. 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public health, 
safety and general welfare through structural strength, means of egress facilities, stability, access to persons with 
disabilities, sanitation, adequate lighting and ventilation and energy conservation; safety to life and property from fire 
and other hazards attributed to the built environment; and to provide safety to fire fighters and emergency responders 
during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, enlargement, 
replacement, repair, equipment, use and occupancy, location, maintenance, removal and demolition of every 
detached one-and two-family dwelling, efficiency dwelling unit, and townhouse not more than three stories above 
grade plane in height with a separate means of egress and structures accessory thereto throughout the State of 
California. · 

Exceptions: 

1. Live/work units complying with the requirements of Section 419 of the California Building Code shall be 
permitted to be built as one- and two-family dwellings or townhouses. 

2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in 
accordance with the California Residential Code for One- and Two-family Dwellings. 

1.1.3.1 Classification. Structures or porlions of structures shall be classified with respect to occupancy in one or 
more of the groups listed below. A room or space that is intended to be occupied at different times for different 
purposes shall comply with all of the requirements that are applicable to each of the purposes for which the room or 
space will be occupied. Structures with multiple occupancies or uses shall comply with Section 508 of the California 
Building Code. Where a structure is proposed for a purpose that is not specifically provided for in this code, such 
structure shall be classified in the group that the occupancy most nearly resembles, according to the fire safety and 
relative hazard involved in accordance with this code or the California Building Code. 

1.1.3.1.1 Residential Group R. Residential Group R includes, among others, the use of a building or structure, 
or a portion thereof, for sleeping purposes when not classified as an Institutional Group I. Residential 
occupancies shall include the following: 

R-3 Residential occupancies where the occupants are primarily permanent in nature and not classified as 
Group R-1, R-2, R-2.1, R-3.1, R-4 or I, including: 

Buildings that do not contain more than two dwelling units. 

Townhouses not more than three stories above grade in height with a separate means of egress. 

Adult facilities that provide accommodations for six or fewer persons of any age for less than 24;-hours. 
Licensing categories that may use this classification include, but are not limited to: 

Adult Day Programs. 

Final Express Terms 3 of 63 
2015 IRC / 2016 CRC (Title 24, Part 2.5) - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



Child care facilities that provide accommodations for six or fewer persons of any age for Jess than 24-hours. 
Licensing categories that may use this classification include, but are not limited to: 

Day-care Center for Mildly III Children, Infant Care Center and School Age Child Day-care Center. 

Family Day-care Homes that provide accommodations for 14 or fewer children, in the provider's own home 
for less than 24-hours. 

Congregate Jiving facilities or congregate residences with 16 or fewer persons. 

R-3. 1 This occupancy group may include facilities licensed by a governmental agency for a residentially based 
24-hour care facility providing accommodations for six or fewer clients of any age. Clients may be classified as 
ambulatory, nonambulatory or bedridden. A Group R-3. 1 occupancy shall meet the requirements for construction 
as defined for Group R-3, except as otherwise provided for in Section~ R335 Special Provisions For 
Licensed 24-HourCare Facilities in a Group R-3. 1 Occupancy. This group may include: 

Adult Residential Facilities Congregate Uving 

Health Facilities 

Foster Family Homes 

Group Homes 

Intermediate Care Facilities for the developmentally disabled habilitative 

Intermediate Care Facilities for the developmentally disabled nursing 

Nurseries for the full-time care of children under the age of six, but not including "infants" as defined in 
Section 202 · 

Residential Care Facilities for the Elderly 

Small Family Homes and Residential Care Facilities for the chronically ill 

Exception: Foster Family Homes or Group Homes licensed by the Department of Social SeNices 
which provide nonmedical board, room and care for six or fewer ambulatory children or children two 
years of age or younger, and which do not have any nonambulatory clients shall not be subject to 
regulations found in Section~ R335. 

Pursuant to Health and Safety Code Section 13143 with respect to these exempted facilities, no city, county 
or public district shall adopt or enforce any requirement for the prevention of fire or for the protection of life and 
property against fire and panic unless the requirement would be applicable to a structure regardless of the 
special occupancy. Nothing shall restrict the application of state or local housing standards to such facilities if the 
standards are applicable to residential occupancies and are not based on the use of the structure as afacility for 
ambulatory children. For the purpose of this exception, ambulatory children does not include relatives of the 
licensee or the licensee's spouse. 

Large Family Day-Care Homes. See Section R326 R336. 

1.1.3.1.2 Utility and Miscellaneous Group U. Buildings and structures of an accessory character and 
miscellaneous structures not classified in any specific occupancy shall be constructed, equipped and maintained to 
conform to the requirements of this code commensurate with the fire and life hazard incidental to their occupancy. 
Group U shall include, but not be limited to, the following: 

Agricultural buildings 
Aircraft hangars, accessory to a one- or two-family residence (see Section 412.5 of the California Building Code) 
Barns 
Carports 
Fences more than 6 Zfeet (2134 mm) high 
Grain silos, accessory to a residential occupancy 
Greenhouses 
Livestock shelters 
Private garages 
Retaining walls 
Sheds 
Stables 
Tanks 
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Towers 

1.1.3.2 Regulated buildings, structures and applications. The model code, state amendments to the model code, 
and/or state amendments where there are no relevant model code provisions shall apply to detached one- and two
family dwellings, townhouses, efficiency dwelling units. and structures accessory thereto. State agencies with 
regulatory authority as specified in Sections 1.2 through 1.14, except where modified by local ordinance pursuant to 
Seqtion 1. 1. 8. When adopted by a state agency, the provisions of this code shall be enforced by the appropriate 
enforcing agency, but only to the extent of authority granted to such agency by the state legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. One- and two-family dwellings, townhouses, employee housing, factory-built housing and other types of 
dwellings containing sleeping accommodations with common toilets or cooking facilfties. See Section 
1.8.2.1.1. 

2. Permanent buildings and permanent accessory buildings or structures constructed within mobile-home parks and 
special occupancy parks regulated by the Department of Housing and Community Development. See 
Section 1.8.2.1.3. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted by 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et 
seq. for Building Standards Law, Health and Safety Code Section 17950 for State Housing Law and Health and 
Safety Code Section 13869.7 for Fire Protection Districts. See Section 1.1.8 of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted and set forth in this code, including other 
codes, standards and publications referred to therein are, by title and date of publication, hereby adopted as standard 
reference documents of this code. When this code does not specifically cover any subject related to building design 
and construction, recognized architectural or engineering practices shall be employed. The National Fire Codes, 
standards and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. · 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the International Residential 
Code, or in any other referenced standard, code or document, which are not building standards as defined in Health 
and Safety Code Section 18909, shall not be construed as part of the provisions of this code. For non building 
standards, orders and regulations see other titles of the California Code of Regulations. 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the standard reference 
documents, the text of these building standards shall govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision, the specific provision 
shall apply. 

1.1. 7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part of the 
California Building Standards Code, Title 24, the most restrictive requirements shall prevail. 

1.1. 7.3.1 Detached one- and two-family dwellings. Detached one-and two-family dwellings, efficiency 
dwelling units and townhouses not more than three stories above grade plane in heiaht with a separate means 
of egress and their accessory structures shall Rot he FeEflHffHi to oomp!y witf:I tf:le moFO FOstFiotiVfJ Fef(u.'r:efReRts 
eoota.i[:ied !n Title 24, Pait 2, may be designed and constructed in accordance with this code or the California 
Building Code, but not both. unless the proposed structure(s) or element(s) exceed the design limitations 
established in the CalileFRia Re8idential Cede this code and the code user is specifically directed by this code 
to use the California Building Code. 

1.1.8 City, county, or city and county amendments, additions or deletions. The provisions of this code do not 
limit the authority of city, county, or city and county governments to establish more restrictive and reasonably 
necessary differences to the provisions contain.ed in this code pursuant to complying with Section 1.1.8.1. The 
effective date of amendments, additions or deletions to this code by a city, county, or city and county filed pursuant to· 
Section 1. 1. 8. 1 shall be the date filed. However, in no case shall the amendments, additions or deletions to this code 
be effective any sooner than the effective date of this code. 
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Local modifications shall comply with Health and Safety Code Section 18941. 5 for Building Standards Law, 
Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869. 7 for Fire 
Protection Districts. · 

1.1.8.1 Findings and filings. 

1. · The city, county, or city and county shall make express findings for each amendment, addition or deletion 
based upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry buildings. 

2. The city, county, or city and county shall file the amendments, additions or deletions expressly marked and 
identified as to the applicable findings. Cities, counties, cities and counties, and fire departments shall file 
the amendments, additions or deletions, and the findings with the California Building Standards Commission 
at 2525 Natomas Park Drive, Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city and county and 
fifed with the California Department of Housing and Community Development, Division of Codes and 
Standards, P.O. Box 1407, Sacramento, CA 95812-1407 or~ street, Room 200, SaeFaffieRto, CA 
96844 2020 W El Camino Avenue. Suite 250, Sacramento. CA 95833-1829. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards Commission 
that are effective at the time an application for building permit is submitted shall apply to the plans and specifications 
for, and to the construction performed under, that permit. For the effective dates of the provisions contained in this 
code, see the History Note page of this code. 

1.1.10 Availability of codes. At least one complete copy each of Titles 8, 19, 20, 24 and 25 with all revisions shall 
be maintained in the offlce of the building offlcial responsible for the administration and enforcement of this code. 
Each state department concerned and each city, county, or city and county shall have an up-to-date copy of the code 
available for public inspection. See Health and Safety Code Section 18942{fl} .&.J. (1) and (2). 

1.1.11 Format This part fundamentally adopts the International Residential Code by reference on a chapter-by-
. chapter basis. When a specific chapter of the International Residential Code is not printed in the code and is marked 

"ReseNed': such chapter of the International Residential Code is not adopted as a portion of this code. When a 
specific chapter of the International Residential Code is marked "Not Adopted by the State of California" but appears 
in the code, it may be available for adoption by local ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency, but they are not 
considered regulatory. · 

1.1.12 Validity. If any chapter, section, subsection, sentence, clause or phrase of this code is for any reason held to 
be unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by statutes or otherwise 
inoperative, such decision shall not affect the validity of the remaining portion o(this code. 

SECTION1.8 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT (HCD) 

1.8.1 Purpose. The purpose of this code is to establish the minimum requirements necessary to protect the health, 
safety and general welfare of the occupants and the public by governing accessibility, erection, construction, 
reconstruction, enlargement, conversion, alteration, repair, moving, removal, demolition, occqpancy, use, height, 
court, area; sanitation, ventilation, maintenance and safety to life and property from fire and other hazards attributed 
to the built environment. 

. SECTION 1.8.2 
AUTHORITY AND ABBREVIATIONS 

1.8.2.1 General. The Department of Housing and Community Development is authorized by law to promulgate and 
adopt building standards and regulations for several types of building applications. The applications under the 
authority of the Department of Housing and Community Development are listed in Sections 1.8.2.1.1 through 
1;8.2.1.3. . 
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1.8.2.1.1 Housing construction. 

Application -Hotels, motels, lodging houses,· apartr:Rent /:Jol:JSes apartments, dwellings, donnitories, condominiums, 
shelters for homeless persons, congregate residences, employee housing, factory-built housing and other types of 
dwellings containing sleeping accommodations with or without common toilet or cooking facilities including accessory 
buildings, facilities and uses thereto. Sections of this code which pertain to applications listed in this section are 
identified using the abbreviation "HCD 1." 

Enforcing Agency-Local building department or the Department of Housing and Community Development. 

Authority Cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference-Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 
12955.1.1. . 

1 ;B.2.1.2 Housing accessibility. 

Application - "CO'lERED MULTIFAM.'LY DWELLINGS" Covered multifamilv dwellings as defined in Chapter 4.:f.A g 
of the California Building Code fGSG} including, but not limited to, lodging houses, dormitories, timeshares, 
condominiums, shelters for homeless persons, congregate residences, apaftFReRt ho1:JSes apartments. dwellings, 
employee housing, factory-built housing and other types of dwellings containing sleeping accommodations with or 
without common toilet or cooking facilities. 

Disabled access regulations promulgated under HCD authority are located in Chapter 11 A of the California 
Building Code fGSG} and are identified by the abbreviation "HCD 1-AC." The application of such provisions shall 
be in conjunction with other requirements of the Building Standards Code and apply only to newly constructed 
"COVERED MULTIFA.WLYDV'lELL!."JGS" covered multifamilv dwellings as defined in -GBG .Chapter.:t.:f.A 2 of the 
California Building Code. ''HCD 1-AC" applications include, but are not limited to, the following: 

1. All newly constructed "COl/ERED MULTlFAMlLY DWELL!NGS" covered multifamily dwellings as defined 
in -G8G Chapter #A 2 of the California Building Code. 

2. New "COM."AON US5 AREAS" common use areas as defined in -GBG Chapter .:f-:1.A 2 of the California 
Building Code serving existing covered multifamily dwellings. 

3. Additions to existing buildings, where the addition alone meets the definition of "COVERED 
MULTIF./\M!f:.Y DWELL!-NGS" covered multifamily dwellings as defined in -G8G Chapter 4.:f.A 2 of the 
California Building Code. 

4. Common use areas seNing covered multifamily dwellings. 

5. Where any portion of a building's exterior is preserved, but the interior of the building is removed, 
including all structural portions of floors and ceilings, the building is considered a new building for the 
purpose of determining the application of -G8G California Building Code. Chapter 11 A. 

"HCD 1-AC" building standards generally do not apply to public use areas or public accommodations such 
as hotels and motels or public housing. Public use areas, public accommodations, and public housing aRfl 
/:Jowsing wh!G/:J is pblb!ie/y funded as defined in Chapter 2 of the -GBG California Building Code are subject to 
the Division of the State Architect (DSA-AC) in Chapter 11 B and are referenced in -GBG California Building 
Code Section 1.9.1. 

Enforcing Agency-Local building department or the Department of Housing and Community Development. 

Authority cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 
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Reference-Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 
12955.1.1. . 

1.8.2.1.3 Permanent buildings in mobilehome parks and special occupancy parks. 

Application-Permanent buildings, and permanent accessory buildings or structures, constructed within mobilehome 
parks and special occupancy parks that are under the control and ownership of the park operator. Sections of this 
code which pertain to applications listed in this section are identified ~sing the abbreviation "HCD 2." 

Enforcing agency-The Department of Housing and Community Development, local building department or' other 
local agency that has assumed responsibility for the enforcement of Health and Safety Code, Division 13, Part 2. 1, 
commencing with Section 18200 for mobilehome parks and Health and Safety Code, Division 13, .Part 2.3, 
commencing with Section 18860 for special occupancy parks. 

Authority cited-Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 1.8873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference-Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 
12955.1.1. . 

SECTION 1.8.3 
LOCAL ENFORCING AGENCY 

1.8.3.1 Duties and powers. The building deparlment of every city, county, or city and county shall enforce all the 
provisions of law, this code, and the other rules and regulations pfr?mulgated by the Department of Housing and 
Community Development pertaining to the installation, erection, construction, reconstruction, movement, enlargement, 
conversion, alteration, repair, removal, demolition or arrangement of apartmeRt ho"18fJB aparlments. condominiums, 
hotels, motels, lodging houses and dwellings, including accessory buildings, facilmes and uses thereto. 

The provisions regulating the erection and construction of dwellings and appurtenant structures shall not apply to 
existing structures as to which construction is commenced or approved prior to the effective date of these regulations. 
Requirements relating to use, maintenance and occupancy shall apply to all dwellings and appurtenant structures 
approved for construction or constructed before or after the effective date of this code. 

For additional information regarding the use and occupancy of existing buildings and appurtenant structures, see 
California Code of Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Article 1, Section 1. 

1.8.3.2 Laws, rules and regulations. Other than the building standards contained in this code, and notwithstanding 
other provisions of law, the statutory authority and location of the laws, rules and regulations to be enforced by loeal 
enforcing agencies are listed by statute in Sections 1.8.3.2.1through1.8.3.2.5 below: 

1.8.3.2.1 S'fate Housing Law. Refer to the State Housing Law, California Health and Safety Code, Division 13, Part 
1.5, commencing with Section 17910 and California Code of Regulations, Tttle 25, Division 1, Chapter 1, Subchapter 
1, commencing with Section 1, forthe erection, construction, reconstruction, movement, e,nlargement, conversion, 
alteration, repair, removal, demolition or arrangement of apartmeRt holJ808 apartments. condominiums, hotels, 
moteis, lodging houses and dwellings, including accessory buildings, facilities and uses thereto. 

1.8.3.2.2 Mobilehome Parks Act. Refer to the Mobilehome Parks Act, California Health and Safety Code, 
Division 13, Part 2.1, commencing with Section 18200 and California Code of Regulations, Title 25, 
Division 1, Chapter 2, commencing with Section 1000 for mobi/ehome park administrative and enforcement 
authority, permits, plans, fees, violations, inspections and penalties both within and outside mobilehome parks. 

Exception: Mobi/ehome parks where the Department of Housing and Community Development is· the 
enforcing agency. 

1.8.3.2.3 Special Occupancy Parks Act Refer to the Special Occupancy Parks Act, California Health and Safety 
Code, Division 13, Part 2.3, commencing with Section 18860 and California Code of Regulations, Tttle 25, Division 1, 
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Chapter 2.2, commencing with Section 2000 for special occupancy park administrative and enforcement authority, 
pennits, fees, violations, inspections and penalties both within and outside of special occupancy parks. 

Exception: Special occupancy parks where the Department of Housing and Community Development is the 
enforcing agency. · 

1.8.3.2.4 Employee Housing Act. Refer to the Employee Housing Act, California Health and Safety Code, 
Division 13, Part 1, commencing with Section 17000 and California Code of Regulations, Title 25, Division 1, 
Chapter 1, Subchapter 3, commencing with Section 600 for employee housing administrative and enforcement 
authority, pennits, fees, violations, inspections and penalties. 

1.8.3.2.5 Factory-Built Housing Law. Refer to the Factory-Built Housing Law, California Health and Safety 
Code, Division 13, Part 6, commencing with Section 19960 and California Code of Regulations, Title 25, Division 
1, Chapter 3, Subchapter 1, commencing with Section 3000 for factory-built housing administrative and 
enforcement authority, pennits, fees, violations, inspections and penalties. 

SECTION 1.8.4 
PE~MITS, FEES, APPL/CATIONS AND INSPECTIONS 

1.8.4.1 Permits. A written construction permit shall be obtained from the enforcing agency prior to the erection, 
construction, reconstruction, installation, moving or alteration of any building or structure. 

Exceptions: 

1. Work exempt from permits as specified in Chapter 1, Scope and Application, Division If, Administration, 
Section R105.2. 

2. Changes, alterations or repairs of a minor nature not affecting structural features, egress, sanitation, safety or 
accessibility as determined by the enforcing agency. 

Exemptions from permit requirements shall not be deemed to grant authorization for any work to be done in any 
manner in violation of other provisions of Jaw or this code. 

1.8.4.2 Fees. Subject to other provisions of Jaw, the governing body of any city, county, or city and county may 
prescribe fees to defray the cost of enforcement of rules and regulations promulgated by the Department of Housing 
and Community Development. The amount of the fees shall not exceed the amount reasonably necessary to 
administer or process permits, certificates, fonns or other documents, or to defray the costs of enforcement. For 
additional infonnation, see State Housing Law, Health and Safety Code, Division 13, Part 1.5, Section 17951 and 
California Code of Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, Article 3, commencing with Section 6. 

1.8.4.3 Plan review and time limitations. Subject to other provisions of law, provisions related to plan checking, 
prohibition of excessive delays and contracting with or employment of private parties to perform plan checking are set 
forth in State Housing Law, Health and Safety Code Section 17960. 1, and for employee housing, in Health and 
Safety Code Section 17021. 

1.8.4.3.1 Retention of plans. The building department of every city, county, or city and county shall maintain an 
official copy, microfilm, electronic or other type of photographic copy of the plans of every building, during the life 
of the building, for which the department issued a building permit. 

Exceptions: 

1. Single or multiple dwellings not more than two stories and basement in height. 

2. Garages and other ~tructures appurtenant to buildings listed in Exception 1. 

3. Farm or ranch buildings appurtenant to buildings listed in Exception 1. 

4. Any one-story building where the span between bearing walls does not exceed 25 feet (7620 mm), 
except a steel frame or concrete building. · 

All plans for common interest developments as defined in Section 43$1. 4100 of the California Civil Code 
shall be retained. For additional information regarding plan retention and reproduction of plans by an enforcing 
agency; see Health and Safety Code Sections 19850 through 1_9852. 

1.8.4.4 Inspections. Construction or work for which a permit is required shall be subject to inspection by the building 
official, and such construction or work shall remain accessible and exposed for inspection purposes until approved. 
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Approval as a result of an inspection shafl not be construed to be an approval of a violation of the provisions of this 
code or other regulations of the Department of Housing and Community Development. Required inspections are 
listed in Chapter 1, Scope and Application, Division II, Administration, Sections R109.1.1, R109.1.1.1, R109.1.3, 
R109.1.4, R109.1.4.1, R109.1.4.2, R109.1.5, R109, 1.5.1, R109.1.5.2, R109.1.6, R109.1.6.1 and R109.1.6.2. 

SECTION 1.8.5 
RIGHT OF ENTRY FOR ENFORCEMENT 

1.8.5.1 General. Subject to other provisions of law, officers and agents of the enforcing agency may enter and 
inspect public and private properties to secure compliance with the rules and regulations promulgated by the 
Department of Housing and Community Development. For limitations and additional information regarding 
enforcement, see the following: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, commencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobi/ehome Parks Act as referenced in Section 1.8:3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1.8.3.2.3 of this Code, 
refer to Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California Code 
of Regulations, Title 25, Division 1, Chapter 2.2, commencing with Section 2000. · 

4. · For applications subject to the Employee Housing Act as referenced in Section 1.8.3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, Section 17000 and California Code of Regulations, Title 25, 

. Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1. 8.3. 2. 5 of this code, refer 
to Health and Safety Code, Division 13, Part 6, commencing with Sections 19960 and California Code of 
Regulations, Title 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

SECTION 1.8.6 
LOCAL MOD/FICA TION BY ORDINANCE OR REGULATION 

1.8.6.1 General. Subject to other provisions of law, a city, county, or city and county may make changes to the 
provisions adopted by the Department of Housing and Community Development. If any city, county, or city and 
county does not amend, add or repeal by local ordinances or regulations the provisions published in this code or 
other regulations promulgated by the Department of Housing and Community Development, those provisions shall be 
applicable and shall become effective 180 days after publication by the California Building Standards Commission. · 
Amendments, additions and deletions to this code adopted by a city, county, or city and county pursuant to California 
Health and Safety Code Sections 17958.5, 17958.7 and 18941.5, together with all applicable portions of this code, 
shall also become effective 180 days after publication of the California Building Standards Code by the California 
Building Standards Commission. 

1.8.6.2 Findings, filings and rejections oflocal modifications. Prior to making any modifications or establishing 
more restrictive building standards, the governing body shall make express findings and filings, as required by 
California Health and Safety Code Section 17958. 7, showing that such modifications are reasonably necessary due 
to local climatic, geological or topographical conditions. No modification shall become effective or operative unless 
the following requirements are met: 

1. The express findings shall be made available as a public record. 

2. A copy of the modification and express finding, each document marked to cross-reference the other, shall be 
filed with the Califomia Building Standards Commission for a city, county, or city and county and with the 
Department of Housing and Community Development for fire protection districts. 

3. The California Building Standards Commission has not rejected the modification or change. 

Nothing in this section shall limit the authority of fire protection districts pursuant to California Health and Safety 
Code Section 13869.7(a). 

SECTION 1.8.7 
ALTERNATE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION 
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1.8. 7.1 General. The provisions of this code as adopted by the Department of Housing and Community Development, 
are not intended to prevent the use of any alternate material, appliance, instal/ation, device, arrangement, design or 
method of construction not specifically prescribed by this code. Consideration and approval of alternates shall comply 
with Section 1.8. 7.2 for local building deparlments and Section 1.8. 7.3 for the Deparlment of Housing and Community 
Development. · 

1.8. 7.2 Local building departments. The building department of any city, county, or city and county may approve 
alternates for use in the erection, construction, reconstruction, movement, enlargement, conversion, ·alteration, repair, 
removal, demolition or arrangement of BR apar:tmeRt_ho£18o apartments, condominiums, hotel§, motel§, lodging house§, 
dwelling§., or aR accessory structure§, except for the fol/owing: 

1. Structures located in mobi/ehome parks as defined in California Health and Safety Code Section 18214. 

2. Structures located in special occupancy parks as defined in California Health and Safety Code Section 
18862.43. 

3. Factory-built housing as defined in California Health and Safety Code Section 19971. 

1.8. 7.2.1 Approval of alternates. The consideration anci approval of alternates by a local building deparlment shall 
comply with the following procedures and /imitations: 

1. The approval shall be granted on a case-by-case basis. 

2. Evidence shall be submitted to substantiate claims that the proposed alternate, in perfonnance, safety and 
protection of life and health, confonns to, or is at least equivalent to, the standards contained in this code 
and other rules and regulations promulgated by the Deparlment of Housing and Community Development. 

3. The local building department may require tests perfonned by an approved testing agency at the expense 
of the owner or owner's agent as proof of compliance. 

4. If the proposed alternate is related to accessibility in covered multifamily dwellings or in facilities serving 
"COVERED MULTJFAM.'LYDl/'IEU!NGS" covered multifamilv dwellings as defined in CBC Chapter.:f-:1.A 2, 
the proposed alternate must also meet the threshold set for "EQU!VALENTFAGJL!TATJON" equivalent 
facilitation as defined in -GBG Chapter .:f-:1.A 2 of the California Building Code. 

For additional information regarding approval of alternates by a building department pursuant to the State 
Housing Law, see California Health and Safety Code Section 17951(e) and California Code of Regulations, Title 
25, Division 1, Chapter 1, Subchapter 1. 

1.8. 7.3 Department of Housing and Community Development. The Department of Housing and Community 
Development may approve alternates for use in the erection, construction, reconstruction, movement, enlargement, 
conversion, alteration, repair, removal or demolition of an apaFIFRent /Jo£18e aparlments, condominiums, hotel§, motel§, 
lodging houses, dwelling§. or an accessory thereto and pennanent buildings in mobilehome parks and special occupancy 
parks. The consideration and approval of alternates shall comply with th.e fol/owing: 

1. The department may require tests at the expense of the owner or owner's agent to substantiate compliance with 
the California Building Standards Code. · 

2. The approved alternate shall, for its intended purpose, be at least equivalent in performance and safety to the 
materials, designs, tests or methods of construction prescribed by this code. 

SECTION 1.8.8 
APPEALS BOARD 

1.8.8.1 General. Every city, county, or city and county shal/ establish a process to hear and decide appeals of 
orders, decisions and determinations made by the enforcing agency relative to the application and interpretation of 
this code and other regulations governing construction, use, maintenance and change of occupancy. The governing 
body of any city, county, or city and county may establish a local appeals board and a housing appeals board to 
serve this purpose. Members of the appeals board(s) shal/ not be employees of the enforcing agency and shal/ be 
knowledgeable in the applicable building codes, regulations and ordinances as determined by the governing body of 
the city, county, or city and county. 

Where no such appeals boards or agencies have been established, the governing body of the city, county, or city 
and county shall serve as the local appeals board or housing appeals board as specified in California Health and 
Safety Code Sections 17920.5 and 17920.6. 
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1.8.8.2 Definitions. The following terms sha/1 for the purposes of this section have the meaning shown. 

HOUSING APPEALS BOARD. The board or agency of a city, county, or city and county which is authorized by 
. the governing body of the city, county, or ci'f:y and county to hear appeals regarding the requirements of the city, 
county or city and county relating to the use, maintenance and change of occupancy of buildings and structures, 
including requirements governing alteration, additions, repair, demolition and moving. In any area in which there 
is no such board or agency, "Housing Appeals Board" means the local appeals board having jurisdiction over the 
area. · 

LOCAL APPEALS BOARD. The board or agency of a city, county, or city and county which is authorized by the 
governing body of the city, county, or city and county to hear appeals regarding the building requirements of the 
city, county, or city and county. . In any area in which there is no such board or agency, "Local Appeals Board" 
means the governing body of the city, county, or city and county having jurisdiction over the area. 

1.8.8:3 Appeals. Except as otherwise provided in law, any person, firm or corporation adversely affected by a 
decision, order or determination by a city, county, or city and county relating to the application of building standards 
published in the California Building Standards Code, or any other applicable rule or regulation adopted by the 
Department of Housing and Community Development, or any lawfully enacted ordinance by a city, county, or city and 
county, may appeal the issue for resolution to the local appeals board or housing appeals board as appropriate. 

The local appeals board shall hear appeals relating to new building construction and the housing appeals board 
shall hear appeals relating to existing buildings. 

SECTION 1.8.9 
UNSAFE BUILDINGS OR STRUCTURES 

1.8.9.1 Authority to enforce. Subject to other provisions of law, the administration, enforcement, actions, 
proceedings, abatement, violations and penalties for unsafe buildings and structures are contained in the following 
statutes and regulations: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to · 
Health and Safety Code, Division 13, Part 1.5, commencing with Section 17910 ahd California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobilehome Parks Act as referenced in Section 1. 8.3. 2.2 of this code,. refer to 
Health and Safety Code, Division 13, Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1.8.3.2.3 of this code, 
refer to Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California Code 
of Regulations, Title 25, Division 1, Chapter 2.2, commencing with Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1. 8.3. 2. 4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commencing with Section 17000 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1.til..2.a 1.8.3.2.5 of this 
code, refer to Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California 
Code of Regulations, Title 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

1.8.9.2 Actions and proceedings. Subject to other provisions of law, punishments, penalties and fines for violations · 
of building standards are contained in the following statutes and regulations: · 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, commencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobilehome Parks Act as referenced in Section 1. 8.3. 2. 2 of this code, refer to 
Health and Safety Code, Division 13, Part 2. 1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1.8.3.2.3 of this code, 
refer to the Health and Safety Code, Division 13, Part 2.3, commencing with Section 18860 and California 
Code of Regulations, Title 25, Division 1, Chapter 2.2, commencing with Sectfon 2000. 
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4. For applications subject to the Employee Housing Act as referenced in Section 1. 8.3. 2. 4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commencing with Section 17000 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchapter 3, commencing with Section 600. 

5. For applications subject to the Factory-Built Housing Law as referenced in Section 1.8.3.2.5 ofthis code, refer 
to Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California Code of 
Regulations, Title 25, Division 1, Chapter 3, Subchapter 1, commencing with Section 3000. 

SECTION 1.8.10 
OTHER BUILDING REGULA T/ONS 

1.8.10.1 Existing structures. Subject to the requirements of California Health and Safety Code Sections 17912, 
17920.3, 17922, 17922.3, 17958.8and17958.9, provisions relating to existing structures (additions, alterations and 
repairs) shall only apply as identified in the Ga.'ifemia B1:1.ifc:liRg Code CRapter 34 California Existing Building Code, 

. Matrix Adoption Table under the authority of the Department of Housing and Community Development as listed in 
Sections 1.8.2.1.1through1.8.2.1.3 of this code. 

1.8.10.2 Moved structures. Subject to the requirements of California Health and Safety Code Sections 17922.3 and 
17958. 9, provisions relating to a moved residential structure are located in CBC CRapter 34 the California Existing 
Building Code and shall only apply as identified in the CBC Chapter 34 California Existing Building Code. Matrix 
Adoption Table under the authority of the Department of Housing and Community Development as listed in Sections 
1.8.2.1.1 through 1.8.2.1.3 of this code. · 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

2. HCD proposes to adopt Chapter 1, Division II, Sections R105.2 (Building: 1-
10 only), R106.1, R106.1.1, R106.1.3, R106.1.4. R106.2, R109.1, R109.1.1, 
R109.1.1.1. R109.1.3, R109.1.4, R109.1.4.1, R109.1.4.2, R109.1.5, R109.1.5.1, 

. R109.1.5.2, R109.1.6, R109.1.6.1 and R109.1.6.2 ONLY from the 2015 
International Residential Code with new amendments, into the 2016 California 
Residential Code and to bring forward existing California amendments as 
follows: 

DIVISION II 
ADMINISTRATION 

Division II is not adopted by the Dep~rtment of Housing and Community Development or the State Fire 
Marshal except where specifically indicated. 

SECTION R105 
PERMITS 

R105.2 Work exempt from permit Exemption from permit requirements of this code shall not be deemed to grant 
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or 
ordinances of this jurisdiction. Permits shall not be required for the following: 

Building: 

1. One-story detached accessory structures, provided the floor area does not exceed 200 120 square feet 
(48.W 11.15 m2). 
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SECTION R109 
INSPECTIONS 

R109.1 Types of inspections. For on-site construction, from time to time the building official, upon notification from 
the permit holder or his agent, shall. make or cause to be made any necessary inspections and shall either approve 
that portion of the construction as completed or shall notify the permit holder or his or her agent wherein the same 
fails to comply with this code. The enforcing agency upon notification of the permit holder or their agent shall within a 
reasonable time make the inspections set forth in Sections R109.1.1, R109.1.1.1, R109.1.3, R109.1.4, R109.1.4.1, 
R109~ 1.4.2, R109.1.5, R109.1.5.1, R109.1.5.2, R109.1.6, R109.1.6.1 and R109.1.6.2. 

Note: Reinforcing steel or structural framework of any part of any building or structure shall not be covered or 
concealed without first obtaining the approval of the enforcing agency. 

R109.1.1 Foundation Inspection. Inspection of the foundation and footings shall be made after poles or piers 
are set or trenches or basement areas are excavated and any required forms erected and any required 
reinforcing steel is in place and supported prior to the placing of concrete. The foundation or footing inspection 
shall include excavations for thickened slabs intended for the support of bearing walls, partitions, structural 
supports, or equipment and special requirements for wood foundations. Materials for the foundation shall be on 
the job site except where concrete is ready-mixed in accordance with ASTM C 94. Under this circumstance 
concrete is not required to be at the job site. 

R109.1.1.1 Concrete slab and under-floor inspection. Concrete slab and under-floor inspections shall be 
made after in-slab or under-floor reinforcing steel and building service equipment, conduits, piping or other 
ancillary building trade products or equipment are installed, but before any concrete is placed or floor 
sheathing is installed, including the subfloor. · 

R109.1.4 Frame and masonry inspection. Inspection of framing and masonry construction shall be made after 
the roof, masonry, framing, firestopping, draftstopping and bracing are in place and after the plumbing, 
meshanioal and electrioal rough inspeotions chimneys and vents to be concealed are completed and the rough 
electrical, plumbing, heating, wires, pipes and ducts are approved. 

R109.1.4.1 Moisture content verification. Moisture content of framing members shall be verified in 
accordance with the California Green Building Standards Code, Chapter 4, Division 4.5. 

R109.1.4.2 Lath and gypsum board inspection. Lath and gypsum board inspections shall be made after 
lathing and gypsum board, interior and exterior, is in place, but before any plastering is applied or gypsum 
board joints and fasteners are taped and finished. 

R109.1.5 Other inspections. In addition to inspections in Sections R109.1.1 through R109.1.4 R109.1.4.2, the 
building official shall have the authority to make or require any other inspections to ascertain compliance with this 
code and other laws enforced by the building official. 

R109.1.5.1 Fire-resistance-rated construction inspection. Where fire-resistance-rated construction is required 
between dwelling units or due to location on property, the building official shall require an inspection of such 
construction after lathing or gypsum board or gypsum panel products are in place, but before any plaster is 
applied, or before board or panel joints and fasteners are taped and finished. Protection of joints and 
penetrations in fire-resistance-rated assemblies shall not be concealed from view until inspected and approved. 

R109.1.5.2 Special Inspections. For special inspections, see California Building Code, Chapter 17. 

R109.1.6.2 Operation and maintenance manual. At the time of final inspection, a manual, compact disc, web
based reference or other media acceptable to the enforcing agency shall be placed in the building in accordance 
with the Califomia Green Building Standards Code, Chapter 4, Division 4.4. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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3. HCD proposes to adopt Chapter 2, from the 2015 International Residential 
Code with new amendments, and bring forward California existing 
amendments from the 2013 California Residential Code into the 2016 
California Residential Code with modification as follows: 

CHAPTER2 
DEFINITIONS 

SECTION R201 
GENERAL 

R201.3 Terms defined in other codes. Where terms are not defined in this code such terms shall have meanings 
ascribed to them as in other code publications of the International Code Co1:1noil the California Building Standards 
Code, Title 24, California Code of Regulations. 

SECTION R202 
DEFINITIONS 

ALTERATION. Any construction, retrofit or renovation to an existing structure other than repair or addition that 
requires a permit. Also, a shange in a b1:1ilding, eleotrioal, gas, meohanioal or plumbing system that involves an 
e>Gension, additioA or shange to the arrangement, type or purpose of the original installation that requires a permit. 

APPROVED. (HCD 1) Meeting the approval of the enforcing agency, except as otherwise provided by law, when 
used in connection with ~my system, material, type of construction, fixture or appliance as the result of investigations 
and tests conducted by the agency, or by reason of accepted principles or tests by national authorities or technical, 
health, or scientific organizations or agencies. 

Notes: 

1. See Health and Safety Code Section 17920 for "Approved" as applied to residential construction and 
buifdings or structures accessory' thereto, as referenced in Section 1. 8. 2. 1. 1. 

2. See Health and Safety code Section 17921.1 for "Approved" as applied to the use of hotplates in residential 
construction referenced in Section 1.8.2.1.1. 

3. See Health and Safety Code Section 19966 for "Approved" as applied to factory'-built housing as referenced 
in Section 1.8.3.2.5. 

4. See Health and Safety Code Section 18201 for "Approved" as applied to mobilehomft parks as referenced in 
Section 1.8.3.2.2. 

5. See Health and Safety Code Section 18862. 1 for "Approved" as applied to special occupancy parks as 
referenced in Section 1.8.3.2.3. 

APPROVED AGENCY. An established and recognized agency regularly engaged in conducting tests or furnishing 
inspection services, when such agency has been approved by the building official. (HCD 1) ''Approved agency" shall 
mean "Listing agency" and "Testing agency." 

APPROVED LISTING AGENCY. Any agency approved by the enforcing agency, unless otherwise provided by 
statute, which is in the business of listing and labeling and which makes available at least an annual published report 
of such listings in which specific information is included that the product has been tested to recognized standards and 
found to comply. 

APPROVED TESTING AGENCY. Any agency which is determined by the enforcing agency, except as otherwise 
provided by statute, to have adequate personnel and expertise to cany out the testing of systems, materials, and 
construction fixtures or appliances. 
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BUILDING. Building shall mean any one- and two-family dwelling or portion thereof, including townhouses, that is 
used, or designed or intended to be used for human habitation, for living, sleeping, cooking or eating purposes, or 
any combination thereof, and shall include accessory structures thereto. 

Exceptions: For applications listed in Section 1. 8.2 regulated by the Department of Housing and Community 
Development, "Building" shall not include the following: 

1. Any mobilehome as defined in Health and Safety Code Section 18008. 

2. Any manufactured home as defined in Health and Safety Code Section 18007. 

3. Any commercial modular as defined in Health and Safety Code Section 18001.8 or any special purpose 
commercial moc/ularas defined in Section 18012.5. · 

4. Any recreational vehicle as defined in Section Health and Safety Code 18010. 

5. Any multifamily manufactured home as defined in Section Health and Safety Code 18008. 7. 

For additional information, see Health and Safety Code Section 18908. 

CL/MA TE ZONES are the 16 geographic areas of California for which the California Energy Commission has 
established tvpical weather data. prescriptive packages and enerov budgets. Climate zones are defined by ZIP code 
and listed in Reference Joint Appendix JA2. 

DEPARTMENT. The Department of Housing and Community Development. 

DUCT SYSTEM. A oontinuous passageway for tl:ie transmission of air that, in addition to dusts, insl1:1des d1:1ct fittings, 
dampers, plenums, fans and accessory air handling eeillipment and appliances. For definition applicable in Cha13ter 
11, see Section Jll1101 .6 All ducts. duct fittings. plenums and fans when assembled to form a continuous 
passageway for the distribution of air. 

EFFICIENCY DWELLING UNIT. A dwelling unit containing only one habitable room and includes an efficiency unit as 
defined by Health and Safety Code Section 17958.1. See Section R304. 

ENFORCEMENT. Notwithstanding other provisions of Jaw, the applicable section of the Health and Safety Code, 
Section 17920, is repeated here for clarity: 

"Enforcemenf' means' diligent effort to secure compliance, including review of plans and permit applications, 
response to complaints, citation of violations~ and other legal process. Except as otherwise provided in this part, 
"enforcemenf' may, but need not, include inspections of existing buildings on which no complaint or permit application 
has been filed, and effort to secure compliance as to these existing buildings. 

ENFORCEMENT AGENCY. See "ENFORCING AGENCY." 

ENFORCING AGENCY. The designated department or agency as specified by statute or regulation. 

FAMILY. (HCD 1) An individual or two or more persons who are related by blood or marriage; or otherwise live 
together in a dwelling unit. 

FENE$TRA TION. Skylights, roof windows, •Jertical windows (whether fixed or mo>Jeabl~; opaf:llle dooFS; glazed 
doors; glass block; and combination opaEJWO and glazed doors. 

I For de~nitio~ applicable in Chapter 11, see Section N1101.6.See "Fenestration Producf' as defined in Title 24, Part 6, 
the Cal1fom1a Energy Code. · · . 

GUARD OR GUARDRAIL. A building component or a system of building components located near the open sides of 
elevated walking surfaces that minimizes the possibility of a fall from the walking surface to the lower level. 

INSULATING SHEATHING. An insulating board having a thermal resistance of not less than R-2 of the core material. 
For definition ap13lisable in Cl:ia13ter 11, see Section.N1101.6. 

LABELED. (HCD 1) Labeled means equipment or materials to which has been attached a label, symbol or other 
identifying mark of an organization, approved by the Department, that maintains a periodic inspection program of 
production of/abeled products, installations, equipment or materials and by whose labeling the manufacturer 
indicates compliance with appropriate standards or performance in a specified manner. 
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LIMITED-DENSITY OWNER-BUILT RURAL DWELLINGS. Any structure consisting of one or more habitable rooms 
intended or designed to be occupied by one family with facilities for living or sleeping, with use restricted to rural 
areas designated by local jurisdiction. Notwithstanding other sections of law, the applicable section of Health and 
Safety Code Section 17958.2 is repeated here for clarification purposes. 

Section 17958.2. (a) Notwithstanding Section 17958, regulations of the department adopted for limited-density 
owner-built rural dwellings, which are codified in Article 8 (commencing with Section 74) of Subchapter 1 of Chapter 1 
of Title 25 of the California Code of Regulations, shall not become operative within any city or county unless and until 
the governing body of the city or county makes an express finding that the application of those regulations within the 
city or county is reasonably necessary because of local condllions and the city or county files a copy of that finding 
with the department. 

(b) In adopting ordinances or regulations for limited-density owner-built rural dwellings, a city or county may 
make such changes or modifications in the requirements contained in Article 8 (commencing with Section 74) of 
Subchapter 1.of Chapter 1 of Title 25 of the California Code of Regulations that it determines are reasonably · 
necessary because of local conditions, if the city or county files a copy of the changes or modifications and the 
express findings for the changes or modifications with the department. No change or modification of that type shall 
become effective or operative for any purpose until the finding and the change or modification has been filed with 
the department. 

LISTED. (HCD 1) All products that appear in a list published by an approved testing or listing agency. For additional 
information, see Health and Safety Code Section 17920(h). 

L/8TBO LISTING AGENCY. (HCD 1 & HCD 2) An agency approved by the department that is in the business of 
listing and labeling products, materials, equipment and installations tested by an approved testing agency, and that 
maintains a periodic inspection program on current production of listed products, equipment and installations, and 
that, at least annually, makes available a published report of these listings. For additional information, see Health and 
Safety Code Section 17920(i). 

I 
LODGING HOUSE. (HCD 1) A one family dwelling wlmre one or more ossupants are primarily 13ermanent in nature, 
and rent is 13aid for guestrooms. Any building or portion thereof containing not more than five guest rooms where rent 
is.paid in money, goods, labor or otherwise, and that is occupied by the proprietor as the residence of such proprietor. 

MASONRY UNIT. Brick, tile, stone, architectural cast stone, glass block or concrete block conforming to the 
requirements specified in Section 2103 of the International California Building Code. 

Clay. A building unit larger in size than a brick, composed of burned clay, shale, fire clay or mixtures thereof. 

Concrete. A building unit or block larger in size than 12 inches by 4 inches by 4· inches (305 mm by 102 mm by 
102 mm) made of cement and suitable aggregates. 

Glass. Nonload-bearing masonry composed of glass units bonded by mortar. 

Hollow. A masonry unit whose net cross-sectional area in any plane parallel to the loadbearing surface is less than 
75 percent of its gross cross-sectional area measured in the same plane. 

Solid. A masonry unit w~ose net cross-sectional area in every plane parallel to the loadbearing surface is 75 
percent or more of its cross-sectional area measured in the same plane. 

PASSIVE SOLAR ENERGY COLLECTOR. Uses architectural components, rather than mechanical components, to 
provide heating or cooling for a building interior. 

REPAIR. The reconstruction or renewal of any part of an existing building for the purposes of its maintenance or to 
correct damage. for definition ap13lisable in Chapter 11, see Sestion N1101 .@. 

RISER. 
4.--The vertical component of a step or stair. 
2. A 'Nater pipe that extends vertisally one full story ()r more to sonvey 'Nater to branshes or to a group of fixtures. 

SUNROOM. A one-story structure attached to a dwelling with a glazing area in excess of 40 percent of the gross area 
of the structure's exterior walls and roof. for definition a1313lisable in Chapter 11, see Sestion N1101 .@ 
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TESTING AGENCY. An agency approved by the depattment as qualified and equipped for testing of products, 
materials, equipment and installations in accordance with nationally recognized standards. For additional information, 
see Health and Safety Code Section 17920(m). · 

VENTILATION. The natural or mechanical process. of supplying conditioned or unconditioned air to, or removing such 
air from, any space. For definition applicable in Chapter 11, see Section ~11101.6. 

NOTE: ,. 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

4. HCD proposes to NOT adopt the following Chapter 2 definitions from the 2015 
International Residential Code into the 2016 California Residential Code: 

CHAPTER2 
DEFINITIONS 

SECTION R202 DEFINITIONS (NON-ADOPTED) 

ACCESSIBbE. Signifies aooess that requires the remm<.al of an aocess panel or similar remo'.'able obstruction. 

ACCESSIBbE, READlbY. Signifies aoooss without the necessity for rerno•1ing a panel or similar obstruction. 

ACCESSORY STRUCTURE. A stF1:Joture that is accessory to anel incielental to that of the dwelling(s) anel that.is 
looateel on the same lot. · 

AIR ADMITTANCE VAbVE. A one way '.'al'.'e elesigned to allow air into the plumbing drainage system where a 
negati·1e pressure de'lelops in the piping. This device shall olose by gravity and seal the terminal under oonditions of 
zero elifferentiai pressure (no flow conditions) and under positive internal pressure. 

·AIR BARRIER. See Section N1101.6 for definition ?PPlioable in Chapter 11. 

AIR BREAK (DRAINAGE SYSTEM). An arrangement \Yhere a discharge pipe from a fiX:ture, appliance or ele'lice 
drains inelireotly into a receptor belov.' the flood le'.'el rim of the receptor, and abo'.'e the trap seal. 

AIR CIRCUbATION, FORCED. A means of pro1«iding spaoe conditioning utilizing movement of air through duets or 
plenums by mechanical means. 

AIR CONDITIONING SYSTEM. A system that consists of heat ffi<Changers, blowers, filters, supply, ex:haust and 
return air systems, and shall incluele any apparatus installed in connection therewith. 

AIR GAP, DRAINAGE SYSTEM. The unobstructed 'lertical distance through free atmosphere between the outlet of a 
waste pipe and the flood level rim of the fOO:ure or receptor into which it is discharging. 

AIR GAP, '•"-'ATER DISTRIBUTION SYSTEM. The unobstructed vertical distance through free atmosphere between 
the lowest opening from a \•,'ater supply discharge to the flood le1«el rim of a plumbing fiX:ture. 

ANTISIPHON. A term applied to '.'alves or meshaRical devises that eliminate siphonage. 

APPblANCE. A devfoe or apparatus that is manufactured and elesigneel to utilize energy and for which this coele 
pro•«ides specific requirements: 

BACKFbO'l'l, DRAINAGE. A reversal offlmv in the drainage system. 
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BACKFbO\l'l PREVENTER. A baokflow prevention assembly, a backflow prevention device or other means or 
method to prevent bac~ow into the potable wateir supply. 

BACKFbOlN PREVENTER, REDUCED PRESSURE ZONE TYPE. A backflow pre•«ention device consisting of two 
independently acting check valves, internally force loaded to a normally closed position and separated by an 
intermediate chamber (or zone) in which there is an automatic relief means of venting to atmosphere internally loaded 
to a normally open position between t\•,<o tightly closing shutoff \1al•«es and with means for testing for tightness of the 
checks and opening of relief means. 

BACKFbOl.".1, lJl!.ATER DISTRIBUTION. The flow of water or other liquids into the potable water supply piping from 
any sources other than its intended source. Backsiphonage is one type of backflo'N. 

BACKPRESSURE. Pressure created by any means in the water distribution system, which by being in eX-Oess of the 
pressure in the 'Nater supply mains causes a potential backflow condition. 

BACKPRESSURE, bOJN MEAD. A pressure less than or equal to 4 :33 psi (29.88 kPa) or the pressblre e*erted by a 
10 foot (304 8 mm) column of water. 

BACKSIPMONA-GE. The flowing back of used or contaminated water from piping into a potable wat~r supply pipe 
dble to a negative pressure in such pipe. 

BACK\".'ATER V.'\b'IE. A device installed in a draiA or pipe to prevent backflow of sewage. 

BATHROOM GROUP. A group of 1Mures, including or eX-Oluding a bidet, consisting of a water closet, lavatory, and 
bathtub or shower. Such fi*1ures are located together on the same floor level. 

BEND. A drainage fitting, designed to pro•,•ide a change in direction of a drain pipe of less than the angle specified by 
the amount necessary to establish the desired slope of the line (see "Elbo•,•/' and "Sweep"). 

BOILER. A self contained appliance from which hot water is circulated for heating p1:1rposes and then ret1:1rned to the 
boiler, and that operates at water pressures not eX-Oeeding 160 po1:1nds per square inch gage (psig) (1102 kPa ga1:1ge) 
and at water temperatures not 9*Ceeding 2§Q°F (121°C). . 

BRANCH. Any part of the piping system other than a riser, main or stack. 

BRANCH, FIXTURE. See "Fi>Et1:1re branch, drainage." 

BRANCH, MORIZONTAb. See "Horizontal branch, drainage." 

BRANCH INTERVAL A vertical measurement of distance, 8 feet (2438 mm) or more in developed length, bet\veen 
the connections of hori;:mntal brancnes to a drainage stack. Measl:IFements are taken down the stack from the highest 
horizontal branch connection. 

BRANCH, MAIN. A water distribution pipe that e*1ends horizontally off a main or riser to con•.'ey water to branches or 
fi*1ure groups. 

BRANCH, VENT. A "'ent conneGting two or more indi'lid1:1al •.'ents with a •1ent stack or stack vent. 

BTU/H. The listed ma>Elmum capacity of an appliance, absorption 1:1nit or b1:1Fner e*pressed in British thermal units 
inp1:1t per hour. 

BUILDING DRAIN. The lowest piping that collects the discharge from all other drainage piping inside the house and 
e*1ends 30 inches (762 mm) in de•,•eloped length of pipe, beyond the e*1erior walls and conveys the drainage to the 
b1:1ilding sewer. 

BUILDING SE\!1.'ER. That part of the drainage system that extends from the end of the building drain and conveys its 
discharge to a public sewer, private sewer, indi .. 1id1:1al sewage disposal system or other point of disposal. 

CHIMNEY CONNECTOR. A pipe that connects a fuel b1:1rning appliance to a chimney. 
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CHIMNEY TYPES. 
Residential type .applianse. An appro'Jed chimney for removing the products of combt:1stion from fuel burning, 
residential type appliances producing combustion gases not in e:x:cess of 1,000°F (§38°C) under normal oper:ating 
conditions, bl:lt capable of producing combustion gases of 1,400°F (760°C) dt:1ring intermittent forces firing for 
periods up to 1 hour. All temperatt:1res shall be measured at the appliance flue el:ltlet. Residential type appliance 
chimneys include masonry and facto!)' built types. 

CIRCUIT VENT. A vent that connects to a horizontal drainage branch and vents t\"'8 traps to not more than eight 
traps or trapped fi:x:tures connected into a battel)'. 

CIRCULATING HOT 'NATER SYSTEM. A specifically designed •Nater distribution system where one or more pumps 
are operated in the service hot water piping to circulate heated water from the water heating eqt:1ipment to fOOl:lres 
and back to the water heating equipment. 

CLEANOUT. An accessible opening in the drainage system t:1sed for the remo•.r.al of possible obstruction. 

CLIMATE ZONE. A geographical region based on climatic criteria as specified in this code. 

COLLECTION PIPE. Unpressurized pipe used within the collection system that drains on site nonpotable water or 
rainwater to a storage tank by gravity. 

COMBINATION 'NASTE AND VENT SYSTEM. A specially designed system of waste piping embodying the 
horizontal wet 'Jenting of one or more sinks, lavatories or floor drains by means of a common •Naste and vent pipe 
adeql:lately sized to pro•Jide free mo•Jement of air above tho flow lino of the drain. 

COMMERCIAL, BUILDING. See Section N1101.6. 

COMMON VENT. A single pipe venting t\•10 trap arms within the same branch interval, either bask to back or one 
abo•Je the other. · · 

CONDENSING APPLIANCE. An appliance that condenses water genor:ated by tl:ie burning of fuels. 

CONDITIONED AREA. That area within a building provided with heating or cooling systems or appliances capable of 
maintaining, through design or heat loss/{Jain, 68°F (20°C) during the heating season and/.or 80°F (27°C) during the 
cooling season, or l:ias a fi:x:od opening directly adjacent to a conditioned area. 

CONTAMINATION. A high hazard or health hazard impairment of the quality of the potable water that creates an 
actual hazard to the public health throt:1gh poisoning or throl:l§h the spread of disease by sewage, industrial flt:1ids or 
wast&: 

CONTINUOUS 'A'ASTE. A dFain from t\•10 or more similar adjacent fi:x:tures connected to a sin§lo trap. 

CONTROL, LIMIT. An automatic control responsi\•e to changes in liqt:1id flow or IO'.'el, pressl:lre, or tompor:ature for 
limiting tho operation of an appliance. 

CONTROL, PRIMARY SAFETY. A safety control responsive directly to flame properties that senses the presence or 
absence of flame and, in event of ignition failure or l:lnintentional flame e:x:tin§l:lishment, al:ltomatically causes 
shutdown of mechanical equipment. 

CONVECTOR.,.'\ system inoorpor:ating heating element in an enclosl:lre in which air enters an opening below the 
heating element, is heated and leaves the enclosl:lre throu§h an opening located above the heating element. 

CROSS CONNECTION. Any connection between two otherwise separ:ate pipin§ systems that allows a flow from one 
system to the other. · 

CURTAIN WALL. See Section N1101.6 for definition applicable in Chapter 11. 

DAMPER, VOLUME. A device that 'Nill restrict, retard or direct the flow of air in any dl:lot, or the proel:lots of 
combustion of heat prodt:1cing equipment, vent connector, vent or chimney. 

DEMAND RECIRCULATION \!!.'ATER SYSTEM. Seo Section N1101.6 for definition applicable in Chapter 11. 
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DEVELOPED LENGTH. The length of a pipeline measured along the senter line of the pipe and fittings. 

DILUTION AIR. Air that enters a sraft hood or sraft regulator and maros with flue gases. 

DIRECT SYSTEM. A solar thermal system in whish the gas or liquid in the solar collestor loop is not separated from 
the load. 

DIRECT VENT APPLIANCE. A fl.lei burning appliance with a sealed combustion system that draws all air for 
combustion from the outside atmosphere and discharges all flue gases to the outside atmosphere. 

DRAn. The r:iressure difference existing between the appliance or any sornponent part ans the atmosphere, that 
sauses a continuous flO'N of air and produsts of combustion through the gas passages of the appliance to the 
atmosphere. 

Induced draft. The pressure sifference created by the action of a fan, blO'Ner or ejector, that is locates between 
the appliance and the ehimney or vent termination. 

Natural dl'aft. The pressure difference created by a '.1ent or chimney because of its height, and the temperature 
difference between the flue gases and the atmosphere. 

DRAFT MOOD. A device built into an appliance, or a part of the 'lent connector from an appliance, that is sesigned to 
provide for the reaEly escaf:le of the flue gases from the appliance in the event of no draft, backdraft or stopf:lage 
beyond the draft hood; pre'lent a backdraft from enteFing the appliance; and neutralize the effect of staek action of the 
chimney or gas 'lent on the operation of the appliance. · 

DRAFT REGULATOR. A de'lice that functions to maintain a Elesired draft in the apf:lliance by automatically reducing 
the draft to the desired \<alue. 

DRAIN. Any flipe that carries soil and water borne wastes in a building drainage system. 

DRAIN BACK SYSTEM. A solar thermal system in which the fluid in the solar collestor loop is drained from the 
collector into a holdin9 tank under prescribed circumstanees. 

DRAINAGE FITTING.·/\. pipe fitting desi9ned to provide eonnestions in the draina9e system that have provisions for 
establishing the desired slope in the system. These fittin9s are mase from a variety of both metals and f:>lastics. The 
methods of coupling provide for required slope in the system. 

D\"l\l. AbbFeviated term for drain, waste and vent piping as used in common plumbing practice. 

EFFECTIVE OPENING. The minimum sr=ess seetional area at the point of water supply diseharge, measured or 
expressed in terms of diameter of a circle and if the opening is not ciroular, the diameter of a circle of equivalent 
cross sestional area. (This is applieable to air gap.) 

EL80JN. A pressure pipe fittin9 designed to prO'"ide an exact change ·in direction of a f:lipe run. An elbo•,•" provides a 
sharp turn in the flow path (see "Bend" and "Sweep"). 

EQUIPMENT. Piping, ducts, vents, control devices and other components of systems other than appliances that are 
f:>ermanently installed and integrated to provide control of environmental conditions for builsings. This definition shall 
also include other systems Sf:>ecifieally regulated in this code. 

EQUIVALENT LENGTH. For determining friction losses in a f:liping system, the effeet of a particular fitting equal to 
the friction loss throu9h a straigl'lt 13i13ing lengtl'l of the same nominal diameter. 

ERi REFERENCE DESIGN. A version of the rated design that meets the minimum requirements of the 2006 
International Energy Conservation Cose. 

ESSENTIALLY NONTOXIC TRANSFER FLUIDS. Fluids Railing a Gosselin rating of 1, including prof:lylene glysol; 
mineral oil; f:>Olydimenthy oil oxane; hydrocl'llorofluorocarbon, chlorofluorocarbon and hydr=efluorocarbon refrigerants; 
and FDA apr:iroved boiler water asditives for steam boilers. 

ESSENTIALLY TOXIC TRANSFER FLUIDS. Soil, water or gray water and fluids having a Gosselin ratin9 of 2 or 
more including ethylene glycol, hydrocarbon oils, ammonia refrigerants and hydrazine. 
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EVAPORATIVE COOLER. A de>.•ice used for reducing air temperature by the process of eYaporating water into an 
airstream. · 

EXCESS AIR. Air that passes through the combustion chamber and the appliance flue in mmess of '"•4lat is 
theoretically reEJuired for complete combustion. 

EXHAUST HOOD, FUbb OPENING. An exhaust hood '.vith an opening not less than the diameter of the connecting 
.vent,. 

E:>(ISTING INSTALLATIONS. Any plumbing system regulated by this code that was legally installed prior to the 
effeotiYe date of this code, or for which a permitto install has been issued. 

FACTORY MADE AIR DUCT. A listed and labeled duct manufactured in a factory and assembled in the field in 
accordance with the manufacturer's instructions and conditions of the listing. 

FIXTURE BRANCH, DRAINAGE. A Elrain serving two or more fodures that discharges into another portion Qf the 
drainage system. 

FIXTURE BRANCH, 'NATER SUPPLY. A water supply pipe between the fixture supply and a main water distribtition 
pipe or fixture group main. 

FIXTURE DRAIN. The drain from the trap of a fixture to the junction of that drain wUh any other drain pipe. 

FIXTURE FITTING. 

Supply fitting. A fitting that controls the volume or directional flow or both of water and is either attached to or 
accessible from a fixture or is used with an open or atmospheric discharge. 

Waste fitting. A combination of components that com•eys the sanitary 'Naste from the outlet of a fixture to the 
connection of the sanitary drainage system. 

FIXTURE GROUP, MAIN. The main water distribution pipe (or secondary branch) serving a plumbing fixture 
grouping such as a bath, kitchen or laundry area to which two or more indi>lidtial fixture branch pipes are connected. 

FIXTURE SUPPLY. The water supply pipe connecting a fixture or fixtYre fitting to a fixture branch. 

FIXTURE UNIT, DRAINAGE (d.f.u.). A measure of probable discharge into tho drainage system by various types of 
plumbing fixtures, used to. size DJNV piping systems. The drainage fixture unit value for a particular fixture depends 
on its volume rate of drainage discharge, on the time duration of a single drainage operation and on the average time 
between successive operations. 

FIXTURE UNIT, 'NATER SUPPLY ('N.s.f.u.). A measure of the probable hydraulic demand on the water supply by 
various tj'13es of plumbing fixtures used to size water piping systems. Tho water supply fixture unit \<alue for a 
particular fixture depends on its volume rate of supply, on tho time duration of a single supply operation and on the 
a'lerage time beti. .. reen successi'le operations. 

FLEXIBLEiAIR CONNECTOR. A conduit for transferring air bet\veen an air duct or plenum and an air terminal unit, 
an air inlet or an air outlet. Such conduit is limited in its use, length and location. 

FLOOD LEVEL RIM. The edge of the receptor or fixture from •uhich water o•lertlows. 

FLOOR DRAIN, A plumbing fixture for recess in the floor haYing a floor 10\•el strainer intended for the purpose of the 
collection and disposal of waste water used in cleaning the floor and for the collection and disposal of accidental 
spillage to the floor. 

FLOOR FURNAC&. •"• self contained furnace suspended from the floor of the space being heated, taking air for 
combustion from outside such space, and with means for lighting the appliance from such space. 

FLO'ftl PR&SSURE. The static pressure reading in the 'Nater supply pipe near the faucet or water m:1tlet while the 
faucet or water outlet is 013en and flowing at ca13acity. 

Final Express Terms 22 of 63 
2015 IRC / 2016 CRC (Title 24, Part 2.5) - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



FbUE, APPLIANCE. The passages within an appliance through which comb~stion pFOducts pass from the 
combustion chamber to the flue collar. 

FbUE COLLAR. The portion of a fuel burning appliance designed for the attachment of a draft hood, '.'ent connector 
or \tenting system. 

FLUSH VALVE. A device located at the bottom of a flush tank that is operated to f11:1sh water closets. 

FbUSHOMETER TANK. A de•1ice integrated within an air accumul3tor v-essel that is designed to discharge a 
predetermined Ejl:lantity of water to fhdures for flushing purposes. 

FbUSHOMETER 'IAbVE. A flushometer val•1e is a de\•ice that discharges a predetermined EjUantity of water to 
fixtures for flushing purposes and is actuated by direct v.rater pressure. 

FUEL PIPING SYSTEM. All piping, tubing, •,•alves and fittings 1:1sed to connect fuel utili:z:ation eEj1:1ipment to the point 
of fuel deli•1ery. 

FULb'J'!AY 'IAb'IE. A '.'alve that in the full open position has an opening cFOss sectional area that is not less than 85 
percent of the cross sectional area of the connecting pipe. 

FURNACE. A vented heating appliance designed or arranged to discharge heated air into a conditioned spaee or 
through a duct or ducts. 

GRADE, PIPING. See "Slope." 

GRAY 'NATER. \l\laste discharged from lai .. atories, bathtubs, showers, clothes washers and laundry trays. 

GRllJDED WATER DISTRIBUTION SYSTEM. A i11ater distribution system where e'fery water distribution pipe is 
interconnected so as to provide two or more paths to each fixture supply pipe. 

GROUND SOURCE HEAT PUMP bOOP SYSTEM. Piping b1:1ried in hori:z:ontal or vertical 9*Ga1.'ations or placed in a 
body of water for the purpose of transporting heat transfer liE1uid to and from a heat pump. Included in this definition 
are closed loop systems in which the liEjuid is reciFCulated and open loop systems in which the liEjuid is drawn fFOm a 
well or other source. · 

HAZARDOUS LOCATION. Any location considered to be a fire ha:z:ard for flammable vapors, d1:1st, combustible 
fibers or other highly combustible substances. 

· HEAT PUMP. An appliance ha>>'ing heating or heating and cooling capability and that 1:1ses refrigerants to extract heat 
from air, fiE11:1id or o~her so1:1rces. 

HE-A.TING DEGREE DAYS (HOD). The sum, on an ann1:1al 13asis, of the differenee between 65°F (18°C) and the 
mean temperat1:1re for each day as determined from "NOllJ\ Ann1:1al Degree Days to Selected Bases Derived from the 
1960 1990 Normals" or other weather data so1:1rces acceptable ta the code offieial. 

HIGH EFFICACY bAMPS. See Section N1101.6 for definition applicable in Chapter 11. 

HIGH TEMPERATURE (H.T.) CHIMNEY. A high temperature chimney complying with the reEjuirements of UL 103. A 
Type H.T. ehin:mey is identifiable by the markings "Type H.T.'' on each chimney pipe section. 

HISTORIC BUILDING. Buildings that are listed in or eligible for listing in the National Register of Historie Places, or 
designated as historic under an appropriate state or local law. 

HORIWNTAb BRANCH, DRAINAGE. A drain pipe extending laterally from a soil or waste stack or b1:1ilding drain 
that recei'.'es the discharge from one or more fixt1:1re drains. 

HORIZONTAL PIPE. Any pipe or fitting that makes an angle of less than 45 degrees (0.79 rad) with the hori:z:ontal. 

HOT 1•11/ATER. '/\tater at a temperature greater than or eEjual to 110°F (43°C). · 
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HYDROGEN GENERATING APPblANCE. A self sontainea package or factory matchea packages of integratea 
systems for generating gaseous hyarogen. Hyarogen geneFating appliances utilize electrolysis, refoFFRation, 
shemisal, or ether processes to generate hyarogen. 

IGNITION SOURCE. A flame, spark or hot smface capable of igniting flammable i..<apors or fumes. Such soldroes · 
insluae appliance bldrners, bmner ignitions ana electrisal switshing ae'.tjces. 

INDIRECT SYSTEM. A solar thermal system in whish the gas or liquia in the solar collector loop circulates between 
the solar collector ana a heat e~mhanger ana sush gas or liquia is not arainea from the system or supplied to the load 
dldring normal opei:ation. 

INDIRECT 'NA.STE PIPE. A waste pipe that discharges into the drainage system through an air gap into a trap, 
fixture or reseptor. 

INDIVIDUAL SE'NAGE DISPOSAL SYSTEM. A system for disposal of sewage by means of a septis tank or 
meohanisal treatment, designed for use apart from a public se•Ner to seF\'e a single establishment or building. 

INDIVIDUAL VENT. A pipe installea to vent a single fixture drain that connects with the vent system abo110 or 
terminates independently outside the building. 

INDIVIDUAL \11JATER SUPPLY. A supply other than an appro>10d publio 'A'3ter supply that serves one or more 
families. 

INSULATED SIDING. A type of oontinuous insulation, with manufacturor installed insulating material as an integral 
part of the oladEling produot, haying a minimum R value of R 2. 

MACERATING TOILET SYSTEMS. A system comprised of a sump with maserating pump and with oonneotions for a 
water oloset anEI other plumbing fixtuFes, that is designed to accept, grind and pump wastes to an appro•1ed point of 
discharge. · 

MAIN. The principal pipe artery to which branches may be oonneoted. 

MAIN SE'PlER. See "Public sewer." 

MANIFOLD ',t1J.ATER DISTRIBUTION SYSTEMS. A fabricated piping arrangement in which a large supply main is 
fitted with multiple branches in slose prooemity in whioh water is distributed separately to fixtures from each branch. 

MANUFACTURED HOME. Manufaotured home means a structure, transportable in one or more sections, that in the 
tra¥eling mode is 8 body feet (2438 body rnmj or more in width or 40 body feet (12,192 body mm) or more in length, 
or, wheFe erected on site, is 320 sqware feet (30m2) or more, anEI which is bwilt on a permanent chassis and designed 
to be used as a dv,relling with or •.vithout a permanent foundation •Nhen sonnected to the required utilities, and 
inoludes the plumbing, heating, air sonditioning and electrisal systems sontained therein; E»roept that suoh term shall 
inslude any strnstl:lre that meets all tl:ie reqwirernents of this paragraph exoept tl:ie size requirements and witl:i respect 
to whioh tl:ie manufacturer voluntarily files a oertifioation required by the sesretary (HUD) anEI somplies witl:i the 
standards establisheEI wnEler this title. For mobile homes bwilt prior to dl:lne 15, 1976, a label sertifying oompliance to 
tl:ie StanElard for Mobile Homes, NFPA. 501, in effest at tl:ie time of man1:1faoture is reqwired. F'.or the pwrpose of these 
provisions, a mobile l:iome shall be sonsidered a manufaotured home. 

MASS \tl,.~bb. Masonry or sonorete walls ha11ing a mass gFeater than or equal to ao pol:lnds per square foot (146 
-kglm1, solid wood walls having a mass greater than or equal to 20 pounEls ger square foot (98 kg,4n1, and any other 
walls l:iaving a heat oapasity greater than or equal to 6 Btu/ff. • °F (123 J/(m ~ 

MECHANICAL DRAFT SYSTEM. A •Jenting system designed to remove flue or vent gases by meohanical means, 
that consists of an indl:lsed draft portion under nonpositive statio pressure or a forced draft portioR under positi•Je 
statis pressure. 

Foreed draft venting system. A portien of a •Jenting system using a fan or otl:ier mechaRioal means to cause the 
removal of flue or •1ent gases under positive statis f!ressure. 

lnE11:1oed draft venting system. A portion of a venting system using a fan or otl:ier mechaRical means to oal:lse the 
remoi..•al of flue or vent gases under nonpositive static vent pressure. 
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Pa>Ner venting system. A portion of a venting system using a fan or other mechanical means to cause tho 
removal of flue or vent gases under positi'le static vent pressure. 

MECHANICAb EXHAUST SYSTEM. A system for removing air from a room or space by mechanical means. 

MECHANICAb JOINT. 
1. A connection between pipes, fittings or pipes and fittings that is not welded, brazed, caulked, soldered, sol•1ent 

cemented or heat fused. 
2. A general form of gas or liquid tight connections obtained by the joining of parts through a positive holding 

mechanical construction suoh as, but not limited to, flanged, screwed, clamped or flared connections. 

MECHANICAb SYSTEM. A system speoifioally addressed and regulated in this oode and oomposed of oomponents, 
dei1ices, appliances and equipment. 

N:\TIJRAb DRAFT SYSTEM. A venting system designed to remove flue or vent gases under nonpositi•.•e statio vent 
pressure entirely by llatural Elraft. 

OFFSET. A combination of fittings that makes two changes in direction bringing one section of the pipe out of line but 
into a line parallel with the other seotion. 

ON SITE NONPOTABbE \11.'ATER REIJSE SYSTEMS. \IVater systems for the oollection, treatFflent, storage, 
Elistribution, anEI reuse of nonpotable water generated on site, including but not limited to graywater systems. This 
Elefinition does not include rainwater harvesting systems. 

PITCH. See "Slope." 

PblJMBING. For the purpose of this oode, plumbing refers to those installations, repairs, maintenance and alterations 
regulateEI by Cf:tapters 25 througf:t aa. 

PbUMBING APPURTENANCE. A de11ioe or assembly that is an adjunct to the basis plumbing system and demands 
no aElditional water supply or add any discharge load to the system. It is presumed that it performs some useful 
function in tho operation, maintenance, servioing, eoonomy or safety of the plumbing system. B<amples include 
filters, relief 1.•alves and aerators. 

PObbUTION. A low hazard or non health hazard impairment of the quality of the. potable water to a degree that does 
not sreate a hazard to the publis health and that does ad'lersely and unreasanably affect the aesthetic qualities of 
sush patable water for damestis use. 

PORTABbE FUEb CEbb APPblANCE. A fuel sell generatar af electricity that is net fixed in plaoe. A portable fuel sell 
applianse utilizes a cord and plug connection to a grid isolated load and has an integral fuel supply. 

POTABbE 'NATER. 'Nater free from impurities present in amaunts suffisient to cause disease or harmful 
physiological effects and oonforming in bacteriological and chemisal quality to the requirements of the publis health 
authority having jurisdiction. 

PRESSURE REblEF VAbVE. A pressure actuated valve held slosed by a spring or other means and designed ta · 
autamatisally relieve pressure at the pressure at whish it is set. 

PUBblC SE\11.'ER. A common sewer direstly controlled by public authority. 

PUBblC 'A'ATER MAIN. A water s1:1pply pipe for public use controlled by publis authorit;•. 

PURGE. To clear of air, gas or other foreign substances. 

QUICK CbOSING VAbVE. A valve or fauset that sloses automatisally •.vhere released man1:1ally or sontrolled by 
meohanisal means for fast aetion olosing. 

' 
R VAbUE, THERMAb RESISTANCE. The in•lerse of the time rate of heat flaw through a b1:1ilding thermal en\•elope 
element from one of its bounding s1:11faces to the other for a unit temperature difference beti.•,•een the t\vo surfaoes, 
under steady state oonditions, per unit area (h ·ff ·°F.'Btu). · 
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RATED DESIGN. A description ofU10 proposed hwJdlRg, used. to determine the energy rating ind9*. 

RECEPTOR. A fixture or de\lice that recei\les the discharge from indirect waste pipes. 

RECLAIMED \l)J.ATER. Non potable water that has been deri .. <ed from the treatment of waste water by a facility or 
system licensed or permitted to produce water meeting thejfJri-sdiotioR's water requirements for its intended uses. 

REFLECTIVE DUCT INSULATION. A thermal insulation assembly consisting of one or more surfaces that ha•1e an 
emittance of 0.1 or less, and that bound an enclosed air space or spaces. 

REFRIGERANT. A substance used to produce refrigeration by its 9*pansion or e"•aporation. 

REFRIGERANT COMPRESSOR. A specific machine, with or without accessories, for compressing a gi\<en 
refrigerant ¥apor. 

REFRIGERATING SYSTEM. A combination of interoonneoted parts forming a closed Girouit in which refrigerant is· 
circulated for the purpose of extracting, then rejecting, heat. A direst refrigerating system is one in whish the 
ewporator or sondenser of the refrigerating system is in direst contact with the air or other substanses to be sooled 
or heated. An indirect refrigerating system is one in whish a sesondary soolant sqoled or l:leated by the refrigerating 
system is siroulated to the air or other substanse to be sooled or .heated. · 

RELIEF w~.lVE, VACUUM. A devise to prevent 9*cessive buildup oh<aswum in a pressure vessel. 

RETURN.AIR. Air FOmoved from an approved sonditioned spase or location and resirsulated or exhausted. 

ROOM HEATER. A freestanding heating applianse installed in the space being heated and not sonneoted to dusts. 

ROUGH IN. The installation of all parts of the plumbing system that must be completed prior to the installation of 
fixtures. This includes 'fYl'N, water supply and built in filG;ure supports. • 

SANITARY SEJNER. A sewer that sarries sev.'age and excludes storm, surfase and 9round•nater. 

SEPTIC TANK. A water tight reseptor that receives the discharge of a building sanitary drainage system and is 
sonstrusted so as to separate solids from the liquid, digest organic matter through a period of detention, and allow the 
liquids to discharge into the soil outside of the tank through a system of open joint or perforated piping or a seepage 
pit, 

SE'.!'b\GE. Any liquid waste containing animal matter, vegetable tnatter or other impurity in suspension or solution. 

SEJA'AGE PUMP. A permanently installed mechanical de•1ice for remo\ling sewage or liquid 'Nasta from a sump. 

SKYLIGHT. See Seotion N1101..e for definition applicable in Chapter 11. 

SKYLIGHT AND SLOPED GLAZING. Glass or other transparent or translwsent glazing material installed at a slope 
of 15 degrees (0.20 rad) or more from ·,•ertical. Glazing materials in skyli9hts, includin9 unit skylights, tubular 
daylightin9 devises, solariums, sunroorns, roofs and sloped walls are included in this definition. 

SKYLIGHT, UNIT. A faotory assembled, 9lazed fenestration unit, containin9 one panel of glazin9 material, that allows 
for natural daylighting through an o~ening in the roof assembly while preserving the weather resistant barrier of the 
fOof: 

SLEEPING UNIT. See Seotion N1101.e for Elefinition applicable in Chapter 11. 

SLIP JOINT. A mechanical type joint used primarily on fixtuFO traps. The joint tightness is obtained by compressing a 
friction type "'"'asher such as rubber, nylon, neoprene, lead or special packing mateFial against the pipe by the 
tightening of a (slip) nut. · 

SbOPE. The fall (pitch) of a line of pipe in reference to a horizontal plane. In drainage, the slope is mcpressed as the 
fall in units vertical per units horizontal (percent) for a length of pipe. 

SOil STACK GR PIPE. A pipe that com•eys sewage containing fecal material. 
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SOLAR HEAT GAIN COEFFICIENT (SHGC). The solar heat gain throllgh a fenestration or glazing assembly relative 
to the incident solar radiation (Btlllh • fr~ · · 

STACK. Any main •1e1:tioal D'!W line, inolllding offsets, that extends one or more stories as directly as possible to its 
vent terminal. 

STACK VENT. The eldension of soil or waste stack abo•,•e the highest horizontal drain connected. 

STANDARD TRUSS. Any constrnotion that does not permit the roofJoeiling insYlation to aohie"'e the reqYired R vallle 
0•1er the exterior walls. 

STATIONARY FUEL CELL P0\11.'ER PLANT. A self contained package or factory matched packages which 
oonstiMe an aYtornatioally operated assembly of integrated systems for generating Yseful eleotrioal energy and 
rec0'1erable thermal energy that is permanently connected and fixed in place. 

STORM SE'Jl.'ER, DRAIN. A pipe Ysed for conveying rainwater, smfaoe water, sl:clbsYrfaoe water and similar liquid 
waste: . 

SU8SOIL DR!\IN. A drain that oolleots s1:cJbs1:cJrface water or seepage water and conveys Sllch water to a place of 
disposal. 

SUMP. A tank or pit that receives sewage or waste, located below the normal grade of the gnwity system and that 
mYst be emptied by mechanical means. 

SUMP PUMP. A pYmp installed to em13t;1 a sump. These pllrnps are ysed for removing storm water only. The pump is 
· selected for the specific head and •,•olYme of the load and is Ysllally operated by le•;el controllers. 

SUPPLY AIR. Air delivered to a conditioned space through dusts or plenyms from the heat exchanger of a heating, 
cooling or ventilating system. 

SWEEP. A drainage fitting designed to 13rovide a shange in direction of a drain pipe of less than the angle specified 
by tho amollnt necessary to establish tho desired slope of the line. Sweeps provide a longer tllrning radills than 
bends and a less turbulent flow pattern (see "Bend" and "Elbow"). 

TEMPERATURE AND PRESSURE RELIEF (T AND P) VALVE. A combination relief valve designed fo function as 
both a tomperatyro relief and prossyre relief valve. · 

TEMPERATURE RELIEF VALVE. A temperature actuated valve designed to discharge a1:1tomatioally at tho 
tomperat1:1re at which it is sot. · 

THERMAL RESISTANCE, R VALUE. Tho in\•erse of the time rate of heat flow through a body from one of its 
boYnding s1:1rfaoes to the other for a Ynit temperat1:1re difference between the two surfaces, 1:1nder steady state 
conditions, per unit area (h ·ff.· 0 F!Btl:I) (m!J~ 

THERMAL TRANSMITTANCE, lJ FACTOR. The coefficient of heat transmission (air to air) through a bl:clilding 
envelope component or assembly, eq1:1al to the time rate of heat flow per Ynit area and 1:1nit temperat1:1re difference 
between the warm side and cold side air films (Btl:1/h • ff · °F) VW(rn!J ..a..K}.- · 

THIRD PARTY CERTIFICATION AGENCY. An appro-'.'ed agency operating a 13roduot or material certification system 
that incorporates initial 13roduot testing, assessment and sw·veillanoe of a manufaot1:1rer's quality control system. 

THIRD PARTY CERTIFIED. Certification obtained by the man1:cJfact1:1rer indicating that tho f1:1notion and performance 
oharaoteristiss of a product or material ha"'e been determined by testing and ongoing syrveillanse by an a13pro1.•ed 
third 13arty oertifioation agency. Assertion of certification is in the form of identifisation in acoordanse with the 
reqYirements of the third 13arty oertifioation agency. 

THIRD PARTY TESTED. Prosedme by which an a1313roved testing laboratory pFO'.'ides dosYmentation that a 13roduct 
material or system sonforms to specific reqYirements. 
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TRAP. A fitting, eitl:ier separate or built into a fixture, tl:iat pro•1ides a liquid seal to pre·1ent the emission of sewer 
gases without materially affecting the flow of sewage or waste water through it. 

TRAP ARM. That portion of a fixture drain between a trap weir and the \•ent fitting. 

TRAP PRIMER. A device or system of piping to maintain a water seal in a trap, _typically installed where infrequent 
use of the trap would result in &1aporation of the trap seal, such as floor drains. 

TRAP SEAL. The trap seal is tlie maximum 'lertical depth of liquid that a trap will retain, measured between the 
crown weir and the top of the dip of the trap. 

U FACTOR, THERMAL TRANSMITTANCE. See Section ~11101.e for definition applicable to Chapter 11. 

VACUUM BREAKERS. A de\•ice which pF0-'1ents backsiphonage oh.'ater by admitting atmospheric pressure through 
ports to the discharge side of the de'lice. · 

VENT CObbAR. See "Flue collar." 

VENT CONNECTOR. That portion of a venting system which connects the flue collar or draft hood of an appliance to 
a-veAb 

VENT DAMPER DEVICE, AUTOMATIC. A de'lice intended for installation in the venting system, in the outlet of an 
indi'lidual, a1:1tomatically operated fuel burning appliance and that is designed to open the 'lenting system 
a1:1tomatically when tho appliance is in operation and to close off the •.•anting system a1:1tomatically when the appliance 
is in a standby or shl:ltdown condition. 

VENT GASES. Prod1:1cts of combustion from ft:Jel b1:1rning appliances, pl1:1s excess air and di11:1tion air, in the venting 
system abo'le the Elraft hood or draft reg1:1lator. 

VENT STACK. A 'lertical 'lent pipe installed to provide circt:Jlation of air to and from the drainage system and which 
extends throt:Jgh one or more stories. 

VENT SYSTEM. Piping installed to eq1:1alizo pne1:1matic pressure in a drainage system to pre'lent trap seal loss or 
blow back dt:Je to siphonage or back press1:1ro. 

VERTICAL PIPE. Any pipe or fitting that makes an angle of 45 degrees (0.79 rad) or more w-ith the horizontal. 

V'.'ASTE. biqt:Jid borne waste that is free of fecal matter. 

'NASTE PIPE OR STACK. Piping that conveys only liqt:Jid se•Nage not containing fecal material. 

. WASTE RECEPTOR. A floor sink, standpipe, h1:1b drain or a floor drain tl:iat recoi•1es the discharge of one or more 
indirect •Nasta pipes. 

\!\.'ATER DISTRIBUTION SYSTEM. Piping which conveys water from the service to the pl1:1mbing fixt1:1res, appliances, 
appl:lrtonances, oq1:1ipment, do'lices or other systems served, incl1:1ding fittings and control valves. 

'A'ATER HEATER. Any heating appliance or eq1:1ipment that heats potable water and Sl:lpplies st:JcJ:l water to the 
potable hot water distribt:Jtion system. 

'•".'ATER MAIN. A water supply pipe for p1:1blic 1:1se. 

'NATER OUTLET. A. val'led discharge opening, incl1:1ding a hose bibb, thro1:1gh which water is removed from the 
potable water system s1:1pplying water to a pl1:1mbing f.ixt1:1re or pl1:1mbing appliance that req1:1ires either an air gap or 
backflo'I: pre\•ention dO'lice for protection oftf:ie s1:1pply system. 

WATER SERVICE PIPE. The 01:1tside pipe from the water main or other so1:1rce of potable water s1:1pply to the water 
distribt:Jtion system inside tl:ie b1:1ilding, terminating at the service 'lalve. 

VVATER SUPPLY SYSTEM. Tho water service pipe, the water distribt:Jting pipes and the necessary connecting pipes, 
fittings, control 1.<al'les and all appl:lrtenane,es in or adjacent to the bt:Jilding or premises. 
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'A'ET VENT. A Ye Rt that also reseiyes tt:le dissharge of wastes from other fiKtures. 

'A'-HOlE MOUSE MECMANICAl VENTlbATION SYSTEM. AR exhaust system, wpply system, or combiRatioR 
thereof that is designed to rnechaRically e*6haRge iRdoor air for outdoor air wheR operatiRg coRtiRuously or througt:l a 
programmed iRtermitteRt schedule to satisfy tt:le whole house veRtilation rate. For defiRitioR applicable iR Chapter 11, 
see SestioR ~11101 .6. 

'NINDQORNE DEBRIS REGION. Areas withiR huffiGane prone .reglons located iR accordaRse with oRe of the 
followiR!r 

1. -'11/-ithiR 1 mile (1.61 krn) of the coastal meaR high water Ii Re where the ultimate desigR wiRd speed, Vult, is 
1 ao mph (58 mis) or greater. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

5. HCD proposes to repeal Chapter 3, Section R315 from the 2013 California 
Residential Code and not bring forward the existing California amendment into 
the 2016 California Residential Code as follows: *(See Informative Note Below) 

*Informative Note* 
HCD proposes to adopt new model code language for Carbon Monoxide Alarms from the 2015 
International Residential Code into the 2016 California Residential Code in separate action, and is 
therefore proposing in this action to repeal the 2013 code language for carbon monoxide alarms 
as shown below. See item 6 in this document for proposed adoption of Carbon Monoxide Alarms. 

SECTION R315 
CARBON MONOXIDE ALARMS 

R315.1 Carban monaKide alarms in new Gansttustian. Fer new GonstFYGlien, an approved Garson monoxide a!MFR 
shall he installed fn dwe/Jlng units and lR steeping unlts within vlfllGh fuel hum.1ng applianees are installed and fn 
dweJ!ing unlts that have attaGhefl garoges. Carbon monoxide a.l.aFFRs shall he listed as oomplying wlth UL 2034 and 
he installed and maintaiRed in aooordaRee with ,"l.Cf'A 720 and the manflfaGturer's instn:-Otions. 

R316.1.1 CarhaR menexide deteGtien systems. Camon meRD*ide detee#on systems thaUnG!ude Garhon 
monm<ide deteGtors and a1:1c:J.ih.le RotifiGatien applianGes .installed and malnta.l.ned in aGeordanGe with this seGtion for 
Garhon moRoJdde alaFFRs and f\U=PA 720 sha!l he peFFRitted. The Garhon monoxide deteGters shaU he listed as 
Gemp!ying with UL 2075. 

R316.1.2 P-ovtersupply. Carten menoxide a!aFFRs sha!! reeeivtJ theirpr#Rarypowerfrom the hl:llkling wifing whom 
s1:1Gh wifing is ser.<ed from a GOfflff/Or-G.ial soume and shall he eqflippod wifh a hattew haek up. AlaFFR Wiring shall he 
dl-."'eGtfy eonneGted te the poFFRaRont fJr,1.i,ldfng w!Fing wit/:Jor:Jf a d.i.seonneGtlng swltG/:J other thaR as reqyired for 
0•1ere1:1r=rent proteGt.lon. 

S<Geptians: 

1. Where there .is no GOfflffler-Gia! pewer supply, the earhen monoxide a!aFFR may he so.'ely eatleF}' operated. 

2. Otherpowersol:ll'Ges reeognized for use hy .r..1.r=P-A 7W. 

R316.1.3 f.IJteFGanneetian. Vlhero ff/Oro than one Gamon ff/enoxide a.l.aFFR .is req1:1!-red te he installed withiR the 
dwe.'Hng unit or wlthin a sleeping unlt, the aJaFFR sha# he .l.ntereonneGted in a manner that aGti11a#en of one a.l.aFFR 
sha!I aGtiv.ate all of the alarms in the fRdivfdual umt. 
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R316.1.4 Alarm requiremeRts. No µeFBOR s/:JaH instal.\ maFket, distribute, offer for sale erselt aRy earbon 
mer-ielfide fie•1iee JR the state of CaHfoRia l:IR!ess t/:Jo fie•Aee ami iRst.".:etiORs ha•1e been GfJfJfO'/ed and !!sted by the 
state Fire Marsha!. · 

CarbeR FROR<»<ifie a!aFFRS ref{f:Jlred by SeetiOR R31S.1 s/:Ja!l be JRstalfed aRd maiRtained .1R the following 
!oeations: · 

1. 01:Jtsifie ofeaeh separate dwe!!!ng f:JRit sleeping area !n the JFRFRed.'ate vfe!Rity of the bedroom(s}. 

2. On eve!)' le·1e! of a dwolliRg f:JRit JRe!iidJRg easements. 
. . 

R316.1.6 Mult.<ple purpase alarms. CarbOR mORE»<kie aku:ms eomb!ned with smoke alafff/S shall GOfflfJ!Y with 
SeetlOFJ R81S, all G(JfJlieab.'e standarcls, and Fefll:lkemeRts for listing and afJfJFO'lal hy the O#iee of the state Fire 
Marsha!, for smoke aJarms. 

R316.2 Carhan maR9.Kide alarms iR eJdsting dvte/JiRg units and sleeping un5ts. An af)fJFOV-Od earbon monoxide 
a!arm s/:Ja!.' he iRsta.'lod iR ex:Jsting dvle!Hngs ha'ling a foss# flJe! hwniRg heater or aµpUanee, fireplaee or an attaehed 
garage. Carbon monoxJfie a!arms s/:Jat! be listed as eompty.1Rg vlith UL 2{)84 aRd be iRBtat.'ed and malntaiRed fn 
aeeordanee with t\.'FPA 720 and the fflan1:1faetl:lret's iRstmetions. 

R316.2.1 Carhan monoxide deteetioR systems. Carbon mon£»<ifie deteetlon systems thaUne!l:IC/e earben 
mon£»<ifie fietoetors and a1:1dih,'e notifieation 8fJpliaFJees, lnstaned and mak1talned in aeeordanee wfth this seetlen for 
earbon mOFJoxJfie alarms and NFPA720 s/:JaJI bo µorrnltted. T/:Je earbon mon£»<ifie deteetors shaH be listed as 
eomptying with UL 207§. 

R316.2.2 S<isting dvtelliRgs or s-.~epiRg units requiring a permit. \#hen a permit is ref{wired for a.iterations, 
repaiFs oraddlfions with a total eost oreale1:1latod va.lflatfon exeeeding one tho1:1sand do.'lars ($1,000}, exi8tlRfJ 
dweH.1Rgs or sleefJfng l:Jl1its wJth a fossll f1:1el hl:IFRiRg heater or awlianee, fiFep!-aee, or an attaehed garage shaH ha\l() 
a earbOFJ mOFJoxide alarrn installed in aeeordanee vi.1th SeetiOR R81S.2.Carbon mon<»<ide a.I.arms s/:Jal/ only be 
ref{l:IJ.rod in tho speeifie d1•,l()ffing 1:1nJt or s!eep.1Rg wnlt for whieh the porrnit was ohtained. 

R316.2.3 lixistmg dv.rellings ar sleeping URits net requiring a petmit (R9 eaRStruetian taking plaee). 
P1,H:s1:1ant to l=fealth and Safoty Code SeetiOR 17929, a earbon mon£»<lde alarrn(s) s/:Jal.' be installed in e•1el}' ex:isting 
dwel!fng f:JRit or sleeping l:IRit w!th a fossil fwol b1:JR1!Rg heater or app!ianee, fireplaee, or an attaehed garage as 
.felfewfr. 

R316.2.3.1 Carbon man9.Kide alaFms on ar after .. tuty 1, 2011. CarboFJ monwdde at-aFFRS s/:JaJl he iRsta!!ed fR 
aeeordaneo w!th Seetion R81S.2 in E>xisting detaehed s!Rg!e family dweUings ors.'eepJRg f:JRits iRtended for 
hf:JfRaR oeG1:1pansy that ha·1e a foss.'J fuel htJRing heater or afJf)lianee, fireplaee or an attaehed garage. Carbon 
monoxide a.'aFFRs in existiRg hl:Jildings are µerrnltted te he so!oty hattew eperated orp.lflg iR type w!th battery 
hask f:IP JR areas whore no eonstr..ietion is taking µJaee. 

R316.2.3.2 Carb9R mSRaJ<ide alarms 9R or after January 1, 2013. Cafl;Jon moR£»<ifie alaHRB s/:Jal! he iRstat!ed 
in aeeerdanee wfth Seetlon R315.2 fn al! other f»ffsting dvlO!l.'ng wnlts .1Rtended for h1:1man oee1:1paney as defined 
iR Health and Safoty Cofie Seetlon 13262(9} that ha•,l() a fossfl f/:le! b1:JFRing heater or aµp!ianee, fireplaee or an 
attaGhod garage. Carbon mon£»<ide a.'affR8 •1R exJst!ng bl:Ji.'dings are perrnitted to be solely battel)' operated or 
fJ[iig Jn typo with battery baek 1:1fJ iR areas where RO eonstR:Jetfon is taking µ.laeo. 

R316.2A Pawersllpp!y. Carbon monoxide alarrns sha.'I r:eee!vo thek'pFimal)'powerfFOFR the h1:1lld!ng vliring where 
s1:1eh wiring is ser'lfJd from a eommoFGia! sofJFGe and s/:Ja.1.' he ef{l:Jfpped with a hattery baek 1:1p. A.I.arm wiring s/:Jall he 
dkuetly eORReeted te the µermanent hui!diRg wJring withof:Jt a diseonneeting switGh other than as ref{l:l!red for 
O'leFGIJFFORt µroteetion. 

&eeptians: 

1. !FJ existing dwoJ!ing 1:1nJts ·nheFO there is no eofflff!eFGJa!pov,l()r syppty, the eatbon monoxide alarrn may he 
solely hattel)' eperated. 

2. Jn existing d¥10Uing 1:1Rits, a earbOR monoxide alarrn is permitted te he so!ely battew epeFated orp!J:Jg fn 
with battel)' baek wp where FOpairs or alteratiens do not res1:1Jt in the remo'lal of wall and eei!fng fiRishes. 

a. Jn exl8ting dv10/Hng 1:1nits, a earboFJ mon£»<ide alarrn ls permitted to he so!e.'y hattel)' opeFated orp!1:1g Jn 
with hattel)' baek l:lfJ where repaks or alterat!ons aFO Hmfted to the exterior siirfaees of dwel.'JRgs, s1:1eh as 
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the replaeemeRt of roofiRg or sidiRg, or the acklif.ioR or rep.'aGemeRt of wiRdoVIB or dooFS, or the addi#oo ef 
a pOFGh or desk. 

4. l-R e-xistiRg dwe!liRg units, a GaFl3oR moRoxido a!afffl .1.s peffflitted to ee sote.'y eattory eperoted orp.'.flg iR 
with eattory eaGk l:lfJ wheR v,roFf< is !!mited to the iRstaHatkJR, afieFatiOR or Fepair efpl1:JmeiRg or meef:laRfGal 
systems or the iRstal!-atioR, a#eratioR or Fepair of eleGtriGa! systems, wff!ef:I do Rot FesfJ!t in the remo•1al of 
iRterior wall or eei.'ing finishes eKpos.iRg the .str .. •cJtt:Jre. 

· 5. Other power so1:JrGes Feeof}R.~ed for fJ8e er NFPA 720. 

R316.2.6 lnteroonneetion. Where moFe than one Garf3on moooxide al-afffl is reqlJired to ee iRsta.'.'ed within the 
dweJ!ing unit er within a sleeping YRit, the ala!ffl shall ee inteFGonReGted in a manRer that aetiw1#on of one alafffl 

· sha!I aetfvate al.' of the a!afff/8 in the .iRdfvidfJa.' Ynit. 

Sf6epti£JRS: 

1. .'-R ex.l.st.iRg dwell!-Rg fJR.its, interooRneetion fs Ref reqyfl:ed where Fepa.im do not reswt in the romeva! of wall 
and eef./ing finishes and ne pr:eviefJs methed "for inteFGenneetion eKisted. 

2. !n exist.V=Jg cP.•lel!.iRg oo#s, eaFl3eR moRoxido ataFFfls aro net required to ee interoenneGted whero Re 
GeRstr .. •etfeR is taking plaGe . 

. 3. In existing dweUmg ooits, earf3en monoxide a!aFFRs are not required te ee .iRteFGenneGted 'Nhere Feµa.1rs er 
alteratieRs ar:e limited te the eJfterier wlfaees ef dwel.'iRgs, sue/:! as the Fep.'aeement of roofing or sid.iRg, er 
the add.1tiOR erreplaeement efw,iRdows or doers, or the additioo efa poFGh ordoGk. 

4. .'n e~d.sfing dwe.Wng 1-JRits, earf3en mono>ffdo a.'aFFfls are not reqylred te ee interoeRReeted wheR weFk is 
limited te the .iRsta.'!aUOR, a!terotien or repair of ph:Jmefng er meef:lanioal systems er the installation, 
alter:atien er ."Bpa.:.r ef e.'eetrieal systems, whJG/:i do not result in the r:emo•1al efinterier wa.'! er eeiling 
fin,lsf:les exposiRg the stmoWr:e. 

R316.2.fi Alarm requiremrmts . • r..'e persoo shall .iRstal!, mamet, distri/:JfJte, e#er "for sale, er seJ.I any earhen 
moooxide do•,tlGe in the State ef Call"fomia un!ess the de•1iee and .iRstr.;etions ha•,re eeen appreved aRd Hsted by the 
State Fire Ma."8/:ia!. 

Carsen menexido alafffls r:eqyfred by Seetfen R315.2 s/:ia!I be installed f-R the "fol.'ewing .'eeatiens: 

1. Qytsido of eaef:I separote cP.•1e!Jing oolt sJeepiRg area Jn tho Immediate ·1ieiRity efthe bedreem(s). 

2. On every !eve! of a dwel!mg Ynit ine.'flfling easements. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

6. HCD proposes to adopt Chapter 3, except Figure R307.1. and Sections R313, 
R322.1.9 and R326 from the 2015 International Residential Code into the 2016 
California Residential Code with amendments as follows: 

CHAPTER3 
BUILDING PLANNING 

SECTION R300 
SITE DRAINAGE 

R300.1 Storm water drainage and retention during construction. Projects which disturb less than one acre of soil 
and are not part of a larger common plan of development which in total disturbs one acre or more, shall manage 
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storm water drainage during construction in accordance with the California Green Building Standards Code, 
Chapter 4, Division 4. 1. 

R300.2 Grading and paving. Construction plans shall indicate how the site grading or drainage system will manage 
all surface water flows to keep water from entering buildings in accordance with the California Green Building 
Stand~rds Code, Chapter 4, Division 4.1. 

SECTION R301 
DESIGN CRITERIA 

R301.1.1 Alternative provisions. As an alternative to the requirements in Section R301.1 the following standards 
are permitted subject to the limitations of this code and the limitations therein. Where engineered design is used in 
conjunction with these standards, the design shall comply with the International California Building Code. 

1. AF&PA Wood Frame Construction Manual (WFCM). 

2. AISI Standard for Cold-Fonned Steel Framing-Prescriptive Method for One- and Two-Family Dwellings 
(AISI 8230). 

3. ICC Standard on the Design and Construction of Log Structures (ICC 400). 

R301.1.1.1 Alternative provisions for limited-density owner-built rural dwellings. The purpose of this 
subsection is to permit alternatives that provide minimum protection of life, limb, health, property, safety and 
welfare of the general public and the owners and occupants of limited-density owner-built rural dwellfngs as 
defined in Chapter 2 of this code. For additional information see Chapter 1, Subchapter 1, Article 8, of Title 25, 
California Code of Regulations, commencing with· Section 7 4. 

To meet compliance with the requirements of this code, provisions of Section R301.1.1.1, Items 1through5 
may be utilized for limited-density owner-built rural dwellings when the materials, methods of construction, or 
appliances are determined appropriate or suitable for their intended purpose by the local enforcing agency. 

1. A limited-density owner-built rural dwelling may be of any type of construction which will provide for a 
sound structural condition. Structural hazards which result in an unsound condition and which may 
constitute a substandard building are delineated in Section 17920.3 of the Health and Safety Code. 

2. There shall be no requirements for room dimensions as required in Chapter 3, provided there is adequate 
light and ventilation and means of egress. 

3. There shall be no specified requirement for heating capacity or for temperature maintenance. The use of 
solid-fuel or solar heating devices shall be deemed as complying with the requirements of Chapter 3. If 
nonrenewable fuel is used in these dwellings, rooms so heated shall meet current installation standards. 

4. Pier foundations, stone masonry footings and foundations, pressure-treated lumber, poles or equivalent 
foundation materials or designs may be used provided that bearing is sufficient. 

5. Owner-produced or used materials and appliances may be utillzed unless found not to be of sufficient 
strength or durability to perform the intended function. Owner-produced or used lumber, or shakes and 
shingles may be utilized unless found to contain dry rot, excessive splitting or other defects obviously 
renrJering the material unfit in strength or durability for the intended purpose. 

R301.1.3 Engineered design. When a building of otherwise conventional construction contains structural elements 
exceeding the limits of Section R301 or otherwise not conforming to this code, these elements shall be designed in 
accordance with accepted engineering practice. The extent of such design need only demonstrate compliance of 
nonconventional elements with other applicable provisions and shall be compatible with the perfonnance of the 
conventional framed system. Engineered design in accordance with the lnternatienal California Building Code is 
permitted for all buildings and structures, and parts thereof, included in the scope of this code. 

R301.1.3.1 California licensed architect or engineer. When any portion of any structure deviates from 
substantial compliance with conventional framing requirements forwoodframe construction found in this code, 
the building official shall require the construction documents to be approved and stamped by a California 
licensed architect or engineer for that irregular or non-conforming portion of work. Notwithstanding other sections 
of law, the law establishing these provisions is found in Business and Professions Code Sections 5537 and 
6737.1. 

R301.1.3.2 Woodframe structures greater than two-stories. The building official shall require construction 
documents to be approved and stamped by a California licensed architect or engineer for all dwellings of 
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woodframe construction more than two stories and basement in height. Notwithstanding other sections of law, 
the law establishing these provisions is foun~ in Business and Professions Code Sections 5537 and 6737. 1. 

R301.1.3.3 Structures other than woodframe. The building official shall require floor, wafl or roof-ceiling 
structural elements in dwellings designed of cold-formed steel, concrete, masonry or structural insulated panels 
prescribed by this code to be approved and stamped by a California licensed architect or, engineer. 
Notwithstanding other sections of law, the law establishing these provisions is found in Business and Professions 
Code Sections 5537 and 6737. 1. 
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TABLE R301.2(1} 
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA 

GROUND 
WIND DESIGN SUBJECT TO DAMAGE FROM 

SEISMIC WINTER ICE BARRRIER AIR MEAN 
SNOW Speedd Topographic Special wind Wind-borne DESIGN DESIGN UNDER·LAYMENT 

FLOOD 
FREEZING ANNUAL 

Weathering• Frostline HAZARDS9 
LOAD (mph) Effects k region' debris zonem CATEGORYr depth b 

Termite c TEMP" REQUIREDh INDEX 1 TEMP1 

For SI: 1 pound per square foot= 0.0479 kPa, 1 mile per hour= 0.447m/s. 

· a. Weathering may require a higher strength concrete or grade of masonry than necessary to satisfy the structural requirements of this code. The weathering column shall be filled in 
with the weathering index (i.e., "negligible," "moderate• or "severe") for concrete as detennined from the Weathering Probability Map (Figure R301.2(3)). The grade of masonry 
units shall be detennined from ASTM C 34, C 55, C 62, C 73, C 90, C 129, C 145, C 216 or C 652. 

b. The frost line depth may require deeper footings than indicated in Figure R403.1 (1 ). The jurisdiction shall fill in the frost line depth column with the minimum depth of footing below 
finish grade. 

c. The jurisdiction shall fill in this part of the table to indicate the need for protection depending on whether there has been a history of local subterranean termite damage. 
d. The jurisdiction shall fill in this part of the table with the wind speed from the basic wind speed map (Figure R301.2(4)A).Wind exposure category shall be determined on a site

specific basis in accordance with Section R301.2.1.4. 
e. The m1teleer elesign elry blllb tem13eratl!re shall be selesteel frem the sell!mns ef 971/2 13ersent vall!es fer \',1riter frem A1313enelix 0 ef the !RterRatieRal PlumSiflg Cede. Oewiatiens 

frem the A1313enelix 0 tem13eratl!res Temperatures shall be permitted to reflect local climates or local weather experience as determined by the building official. 
f. The jurisdiction shall fill in this part of the table with the seismic design category determined from Section R301.2.2.1. 
g. The jurisdiction shall fill in this part of the table with (a) the date of the jurisdiction's entry into the National Flood Insurance Program (date of adoption of the first code or ordinance 

for management of flood hazard areas), (b) the date(s) of the Flood Insurance Study and (c) the panel numbers and dates of all currently effective FIRMs and FBFMs or other 
flood hazard map adopted by the authority having jurisdiction, as amended. 

h. In accordance with Sections R905.1.2, R905.4.3.1, R905.5.3.1, R905.6.3.1, R905. 7.3.1 and R905.8.3.1, where there has been a history of local damage from the effects of ice 
damming, the jurisdiction shall fill in this part of the table with "YES." Otherwise, the jurisdiction shall fill in this part of the table with "NO." 

i. The jurisdiction shall fill in this part of the table with the 1 DO-year return period air freezing index (BF-days) from Figure R403.3(2) or from the 1 OD-year (99 percent) value on the 
National Climatic Data Center data table "Air Freezing Index- USA Method {Base 32°F)" at www.ncdc.noaa.gov/fpsf.html. 

j. The jurisdiction shall fill in this part of the table with the mean annual temperature from the National Climatic Data Center data table "Air Freezing Index-USA Method {Base 32"F)" 
at www.ncdc.noaa.gov/fpsf.html. 

k. In accordance with Section R301.2.1.5, where there is local historical data documenting structural damage to buildings due to topographic wind speed-up effects, the jurisdiction· 
shall fill in this part of the table with "YES." Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 

I. In accordance with Figure R301.2(4)A, where there is local historical data documenting unusual wind conditions, the jurisdiction shall fill in this part of the table with "YES" and 
identify any specific 
requirements. Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 

m. In accordance with Section R301.2.1.2.1, the jurisdiction shall indicate the wind-borne debris wind zone(s). Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 
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R301.2.1.1 Wind limitations and wind design required. The wind provisions of this code shall not apply to 
design of buildings where wind design is required in accordance with Figure R301.2(4)B. 

Exceptions: .•• (No change to text) 

In regions where wind design is required in accordance with Figure R301.2(4)B, the design of the buildings 
for wind loads shall be in accordance with one or more of the following methods: 

1. AF&PA Wood Frame Construction Manual (WFCM). 

2. ICC Standard for Residential Construction in High Wind Regions (ICC 600). 

3. ASCE Minimum Design Loads for Buildings and Other Structures (ASCE 7). 

4. AISI Standard for Cold-Formed Steel Framing-Prescriptive Method For One- and Two-Family 
Dwellings (AISI S230}. 

5. International California Building Code. 

The elements of design not addressed by the methods in Items 1 through 5 shall be in accordance with the 
provisions of this code. 

When ASCE 7 or the International California Building Code is used for the design of the building, the wind 
speed map and exposure category requirements as specified in ASCE 7 and the International California Building 
Code shall be used. 

R301.2.2.1.1 Alternate determination of seismic design category. The seismic design categories and 
corresponding short-period design spectral response accelerations, Sos shown in Figure R301.2(2) are based 
on soil Site Class D, as defined in Section 1613.3.2 of the International California Building Code. If soil 
conditions are other than Site Class D, the short period design spectral response accelerations, Sos, for a site 
can be determined according to Section 1613.3 of the International California Building Code. The value of Sos 
determined according to Section 1613.3 of the International California Building Code is permitted to be used to 
set the seismic design category according to Table R301.2.2.1.1, and to interpolate between values in 
Tables R602.10.1.3(3}, R603.9.2(1) and other seismic design requirements of this code. 

R301.2.2.1.2 Alternative determination of Seismic Design Category E. Buildings located in Seismic Design 
Category E in accordance with Figure R301.2(2) are permitted to be reclassified as being in Seismic Design 
Category Dz provided one of the following is done: 

1. A more detailed evaluation of the seismic design category is made in accordance with the provisions 
and maps of the International California Building Code. Buildings located in Seismic Design Category E 
per Table R301.2.2.1.1, but located in Seismic Design Category D per the International California 
Building Code, may be designed using the Seismic Design Category Dz requirements of this code. 

2. .. . . (No change to text) 

. R301.2.2.3. 7 Anchorage of water heaters. Water heaters shall be anchored against movement and 
overturning in accordance with Section M1307.2 the California Plumbing Code. 

R301.2.2.4 Seismic Design Category E. Buildings in Seismic Design Category E shall be designed to resist 
seismic loads in accordance with the International California Building Code, except when the seismic design 
category is reclassified to a lower seismic design category in accordance with Section R301.2.2.1. Components 
of buildings not required to be designed to resist seismic loads shall be constructed in accordance with the 
provisions of this code. 

R301.3 Story height. The wind and seismic provisions of this code shall apply to buildings with story heights not 
exceeding the following: 

1. (No change to text) 
2. (No change to text) 
3. (No change to text) 
4. (No change to text) 

5. For structural insulated panel (SIP) walls, the story height shall be not greater than 11 feet 7 inches (3531 mm) 
and the bearing wall height per story as permitted by Section R610 tables shall not exceed 10 feet (3048 mm). 
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Individual walls or walls studs shall be petmitted to exceed these limits as permitted by Chapter 6 provisions, 
provided that story heights are not exceeded. An engineered design shall be provided for the wall or wall framing 
members where the limits of Chapter 6 are exceeded. Where the story height limits of this section are exceeded, 
the design of the building, or the noncompliant portions thereof, to resist wind and seismic loads shall be in 
accordance with the International California Building Code. · 

SECTION R302 
FIRE-RESISTANT CONSTRUCTION 

R302.1 Exterior walls. Construction, projections, openings and penetrations of exterior walls of dwellings and 
accessory buildings shall comply with Table R302.1 (1); or dwellings and accessory buildings equipped throughout 
with an automatic sprinkler system installed in accordance with Section P2004 R313 shall comply with 
Table 302.1(2). 

Exceptions: ••. (No change to text) 

R302.2 Townhouses. Common walls separating townhouses shall be assigned a fire-resistance rating in aecordance 
with Section R302.2, Item 1 or 2. The common wall shared by two townhouses shall be constructed without plumbing 
or mechanical equipment, ducts or vents in the cavity of the common wall. The wall shall be rated for fire exposure 
from both sides and shall extend to and be tight against exterior walls and the underside ofthe roof sheathing. 
Electrical installations shall be in accordance with Chapter 34 through 43 the California Electrical Code. Penetrations 
of the membrane of common walls for electncal outlet boxes shall be in accordance with Section R302.4. 

1. Where a fire sprinkler system in accordance with Section-P2QQ4 R313 is provided, the common wall shall be 
not less than a 1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263. 

2. Where a fire sprinkler system in accordance with Section-P2QQ4 R313 is not provided, the common wall 
shall be not less than a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or 
UL263. 

R302.5.1 Opening protection. Openings from a private garage directly into a room used for sleeping purposes ' 
shall not be permitted. Other openings between the garage and residence shall be equipped with solid wood doors 
not less than 1 3/8 inches (35 mm) in thickness, solid or honeycomb-core steel doors not less than 1 3/B inches (35 
mm) thick, or 20-minute fire-rated doors, equipped with self-cl?sing and self-latching devices. 

R302.6 Dwelling-garage fire separation. The garage shall be separated as required by Table R302.6. Openings in 
garage walls shall comply with Section R302.5. Attachment of gypsum board shall comply with Table R702.3.5. The 
wall separation provisions of Table R302.6 shall not apply to garage walls that are perpendicular to the adjacent 
dwelling unit wall. A separation is not required between the dwelling unit and a carport, provided the carporl is entirely 
open on two or more sides and there are not enclosed areas above. 

R302.14 (formerly R302.13) Combustible insulation clearance. Combustible insulation shall be separated not less 
than 3 inches (76 mm) from recessed luminaires, fan motors and other heat-producing devices. 

Exception: Where heat-produi::ing devices are listed for lesser clearances, combustible insulation complying with 
the listing requirements shall be separated in accordance with the conditions stipulated in the listing. 

Recessed luminaires installed in the building tAerrnal envelope shall meet or exceed the requirements of Section 
N1102.4.a of this code specified in the California Energy Code for recessed luminaires installed in insulated ceilings. 

SECTION R303 
LIGHT, VENTILATION AND HEATING 

R303.1 Habitable rooms. All habitable rooms shall have an aggregate glazing area of not less than 8 percent of the 
floor area of such rooms. Natural ventilation shall be through windows, skylights, doors, louvers or other approved 
openings to the outdoor air. Such openings shall be provided with ready access or shall otherwise be readily 
controllable by the building occupants. The openable area to the outdoors shall be not less than 4 percent of the floor 
area being ventilated. 

Exceptions: 

1. The glazed areas need not be openable where the opening is not required by Section R310 and a whole
house mechanical ventilation system is installed in accordance with Section M1 §07 the California 
Mechanical Code. · 
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2. The glazed areas need not be installed in rooms where Exception 1 is satisfied and artificial light is provided 
that is capable of producing an average illumination of 6 footcandles (65 lux) over the area of the room at a 
height of 30 inches (762 mm) above the floor level. 

3. Use of sunroom and patio covers, as defined in Section R202, shall be permitted for natural ventilation if in 
excess of 40 percent of the exterior sunroom walls are open, or are enclosed only by insect screening. 

4. The windows, doors, louvers and other approved closeable openings not required by Section R310 may 
open into a passive solar energy collector for ventilation required by this section. The area of ventilation 
openings to the outside of the passive solar energy collector shall be increased to compensate for the 
openings required by the interior space. 

5. Glazed openings may open into a passive solar energy collector provided the area of exterior glazed 
opening(s) into the passive solar energy collector is increased to compensate for the area required by the 
interior space. 

R303.3 Bathrooms. Bathrooms, water closet compartments and other similar rooms shall be provided with 
aggregate glazing area in windows of not less than 3 square feet (0.3 m2

), one-half of which must be openable. 

Exception: The glazed areas shall not be required where artificial light and a local exhaust system are provided. 
The minimum local exhaust rates shall be detennined 50 cubic feet per minute (25 Us) for intermittent ventilation or 
20 cubic feet per minute (10 Us) for continuous ventilation in accordance with Seotion M1507 the California 
Mechanical Code, Chapter 4. Exhaust air from the space shall be exhausted directly to' the outdoors. 

R303.3.1 Bathroom exhaust fans. Each bathroom containing a bathtub, shower, or tub/shower combination shall 
be mechanically ventilated for purposes of humidity control in accordance with the California Mechanical Code, 
Chapter 4; and the California Green Building Standards Code, Chapter 4, Division 4.5. 

Note: Window operation is not a permissible method of providing bathroom exhaust for humidity control. 

R303.4 Meshanisal J{entilation. VI/here the air infiltration rate of a dwelling 1:1nit is less than 5 air ohanges per ho1:1r 
where tested with a blower door at a press1:1re of 0.2 inch w.c (50 Pa) in accordanoe with Section N1102.4.1.2, the · 
dwelling 1:1nit shall be pro•;ided with whole ho1:1se mechanical ventilation in accordance with M1507.3 Ventilation air 
rates shall be in compliance with the California Mechanical Code. 

R303.8.1.1 Passive solar energy collectors. When a passive solar energy collector is designed as a 
conditioned area it shall comply with the California Energy Code, Title 24, Pait 6. Nonconditioned passive solar 
energy collectors are exempt from Titf.e 24, Pait 6 the California Enemy Code. 

R303.9 Required heating. Where the winter design temperature in Table R301.2(1) is below 60°F (16°C), every 
dwelling unit shall be provided with heating facilities capable of maintaining a minimum room temperature of not less 
than 68°F (20°C) at a point 3 feet (914 mm) above the floor and 2 feet (610 mm) from exterior walls in all habitable 
rooms at the design temperature. The installation of one or more portable space heaters shall not be used to achieve 
compliance with this section. 

Note: See Section R301. 1.1.1 for limited-density owner-built rural dwellings. 

SECTION R304 
MINIMUM ROOM AREAS 

R304.2 (formerly R304.3) Minimum dimensions. Habitable rooms shall not be less than 7 feet (2134 mm) in any 
horizontal dimension. 

Exceptions: 

1. Kitchens. 

2. Umited-density owner-built rural dwellings. See Section R301.1. 1.1. 

R304.5 Efficiency dwelling units. (HCD 1) Unless modified by local ordinance pursuant to Health and Safety Code 
Section 17958. 1, efficiency dwelling units shall comply with the following: 

1. The unit shall have a living room of not less than 220 square feet (20.4 m2
) of floor area. An additional 

100 square feet (9.3 m2
) of floor area shall be provided for each occupant of such unit in excess of two. 

2. The unit shall be provided with a separate closet. 
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3. The unit shall be provided with a kitchen sink, cooking appliance and refrigeration facilities, each having a 
clear working space of not less than 30 inches (762 mm) in front. Ught and ventilation conforming to this code 
shall be provided. · 

4. The unit shall be provided with a separate bathroom containing a water closet, lavatory and bathtub or shower. 

SECTION R307 
TOILET, BATH AND SHOWER SPACES 

R307.1 Space required. Fixtures shall be spaced in accordance with Fig1:1re R307.1, anel in aooorelanoe with the 
req1:1iroments of Section P2705.1 the California Plumbing Code. 

FIGURE R307.1 
MINIMUM FIXTURE CLEARANCES 

(NOT ADOPTED IN CA) 

SECTION R308 
GLAZING 

R308.5 Site built windows. Site built windows shall comply with Section 2404 of the International California Building 
Code. 

SECTION R309 
GARAGES AND CARPORTS 

R309.4 Automatic garage door openers. Automatic garage door openers, if provided, shall be listed and labeled in 
accordance with UL 32.5. See Health and Safety Code Sections 19890 and 19891 for additional provisions for 
residential garage door openers. 

R309. 7 Extension garage door springs. Every extension garage door spring sold or offered for sale, whether new 
or sold as a replacement, or installed in any garage or carport which is accessory to a dwelling covered by this code, 
shall conform to the requireme,nts for garage door springs located in Section 1211 of the California Building Code. 

R309.8 Electric vehicle (EV) charging infrastructure. Newly constructed one- and two-family dwellings and 
townhouses with attached private garages shall complv with EV infrastructure requirements in accordance with the 
California Green Building Standards Code. Chapter 4. Division 4. 1. 

SECTION R310 
EMERGENCY ESCAPE AND.RESCUE OPENINGS 

R310.2.2 Window sill height. Where a window is provided as the emergency escape and rescue opening, it 
shall have a sill hei9ht of not more than 4 4 inches (1118 mm) abo'le the floor the bottom of the clear opening not 
greater than 44 inches (1118 mm) measured from the floor, where the sill height is below grade, it shall be · 
provided with a window well in accordance with Section R310.2.3. 

SECTION R312 
GUARDS AND WINDOW FALL PROTECTION 

R312.1.2 Height. Required guards at open-sided walking surfaces, including stairs, porches, balconies or 
landings, shall be not less than~ 42 inches (944 1067 mm) in height as measured vertically above the adjacent 
walkirig surface or the line. connecting the leading edges of the treads. 

Exceptions: . . . (No change to text) 

SECTION R315 
CARBON MONOXIDE ALARMS 

R315.1 General. Carbon monoxide alarms shall comply with Section R315. 

R315.1.1 Listings. Carbon monoxide alarms shall be listed in accordance with UL 2034. Combination carbon 
monoxide and smoke alarms shall be listed in accordance with UL 2034 and UL 217. 
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No person shall install. market, distribute. offer for sale. or sell any carbon monoxide device in the State of 
California unless the device and instructions have been approved and listed by the Office of the State Fire 
Marshal. · 

R315.2 Where required. Carbon monoxide alarms shall be provided in accordance with Sections R315.2.1 and 
R315.2.2. 

Pursuant to Health and Safety Code Section 17926, carbon monoxide device shall be installed in all existing dwelling 
units as required in this section. 

I 
R315.2.1 Existing buildings and new construction. For existing buildings and new construction, carbon 
monoxide alarms shall be provided in dwelling units where either or both of the following conditions exist. 

1. The dwelling unit contains a fuel-fired appliance or fireplace. 

2. The dwelling unit has an attached garage with an opening that communicates with the dwelling unit. 

R315.2.2 Alterations, repairs and additions. VVher=e alterations, r=epairs or additions reql:liring a permit oool:lr, 
or where one or more sleeping rooms are added or oreated in e:idsting d>,•,•ellings, the individl:lal d•Nelling l:lnit shall 
be eql:lipped with earbon mono*ide alarms looated as reql:lired for new dwellings. 

6*oeptions: 

1. Work involving the e*erior sl:lrfaoes of dwellings, sl:lch as the replacement of roofing or siding, or the 
addition or replacement of windows or doors, or the addition of a poreh or desk, is 8*ernpt frorn the 
reql:lirements of this seetion. 

2. Installation, alteration or repairs of pll:lmbing or meehanieal systems are e*9mpt from the reql:lirements 
of this seetion. 

Where an addition is made to an existing dwelling, or a fuel-burning heater. appliance. or fireplace is added to an 
existing dwelling, not previously required to be provided with carbon monoxide alarms. new carbon monoxide 
alanns shall be installed in accordance with Section R315. 

I R315.3 Location. Carbon monoxide alarms in dwelling units shall be installed and maintained in accordance with the 
manufacturer's published instructions in the following locations: 

L. Gt:rtsiae Outside of each separate sleeping area in the immediate vicinity of the bedrooms. 

2. On every occupiab/e /eve/ of a dwelling unit including basements. 

3. Where a fuel-burning appliance is located within a bedroom or its attached bathroom, a carbon monoxide 
alarm shall be installed within the bedroom. 

R315.4 Combination alarms. Combination carbon monoxide and smoke alarms shall be permitted to be used in lieu 
of carbon monoxide alarms. 

Combination carbon monoxide/smoke alarms shall comply with Section R315. and all requirements for listing and 
approval bv the Office of the State Fire Marshal for smoke a/anns. 

R315.5 Power source. Carbon monoxide alarms shall receive their primary power from the building wiring where 
such wiring is served from a commercial source and, where primary power is interrupted, shall receive power from a 
battery. Wiring shall be permanent and without a disconnecting switch other than those required for overcurrent 
protection. 

Exceptions: 

1. Carbon monoxide alarms shall be permitted to be battery operated where installed in buildings without 
commercial power. 

2. Carbon monoxide alarms installed in accordance with Section R315.2.2 shall be p~rrnitted to be battery 
powered. 

3. Carbon monoxide alanns in Group R occupancies shall be permitted to receive their primary power from 
other power sources recognized for use by NFPA 720. 

4. · Carbon monoxide alarms in Group R occupancies shall be pe@itted to be battery-powered or plua-in with a 
battery backup in existing buildings built prior to January 1. 2011, under any of the following conditions: 
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4.1. No construction is taking place. 
4. 2. Repairs or alterations do not result in the removal of interior wall and ceiling finishes exposing the 

structure in areas/spaces where carbon monoxide alarms are required. · 
4.3. Repairs or alterations are limited to the exterior surfaces of dwellings, such as the replacement of 

. roofing or siding, or the addition or replacement of windows or doors, or the addition of a porch or 
deck. 

4.4. Worl< is limited to the installation, alteraUon or repair of plumbing, mechanical or electrical systems, 
which do not result in the removal of interior wall or ceiling finishes exposing the structure in 
areas/spaces where carbon monoxide alarms are required. 

. . 
R315.6 Carbon monoxide detection systems. Carbon monoxide detection systems shall be permitted to be used in 
lieu of carbon monoxide alarms and shall comply with Sections R315.6.1 through R315.6.4. 

R315.6.1 General. Household carbon monoxide detection systems shall comply with NFPA 720. Carbon 
monoxide detectors shall be listed in accordance with UL 2075. 

I R315.6.2 Location. Carbon monoxide detectors shall be installed and maintained in the locations specified in 
Section R315.3 orNFPA 720These looations supeFSede the looations speoified in NFP-JI, 720. 

R315.6.3 Permanent fixture. Where a household carbon monoxide detection system is installed, it shall become 
a permanent fixture of the occupancy and owned by the homeowner. 

R315.6.4 Combination detectors. Combination carbon monoxide and smoke detectors shall be permitted to be 
installed in carbon monoxide detection systems in lieu of carbon monoxide detectors, provided that they are 
listed in accordance with UL 2075 and UL 468. 

Combination carbon monoxide/smoke detectors shall comply with all requirements for listing and approval by the 
Office of the State Fire Marshal for smoke alarms. 

315.7 Interconnection. Where more than one carbon monoxide a/aim is required to be installed within a dwelling_ 
unit or within a sleeping unit in Group R occupancies, the alarms shall be interconnected in a manner that act;vation 
of one alarm shall activate all of the alarms in the individual unit. 

Exce12tion: Interconnection is not reguired in existing buildings, built grior to Janua(Y. 1, 2011, under any of the 
following conditions: 

1. 

2. 

3. 

4. 

5. 

Physical interconnection is not reguired where listed wireless alarms are installed and all alarms sound upo n 
activation of one alarm. 

No construction is taking place. 

Repairs or alterations do not result in the removal of interior wall and ceiling finishes exgosing the structure 
in areaslsgaces where carbon monoxide alarms are required. 

Repairs or alterations are limited to the exterior surfaces of dwellings, such as the replacement of roofing or 
siding.. or the addition or replacement of windows or doors, or the addition of a gorch or deck. 

Worl< is limited to the installation, alteration or regair of plumbing, mechanical, or electrical systems, which 
do not result in the removal of interior wall or ceiling finishes exposing_ the structure in areas/spaces where 
carbon monoxide alarms are required. 

SECTION R320 
ACCESSIBILITY 

R320.1 Scope. VIJheFe there are four or more dwelling units or sleeping units in a single stmoture, the provisions of 
Chapter 11 of the International Building Code for Group R 3 shall apply. Dwelling units in a building consisting of 
three or more dwelling units or four or more condominium units shall meet the requirements of the California Building 
Code Chapter 11A. Covered Multifamily Dwellings include but are not limited to dwelling units listed in 
Section 1. 8.2. 1. 2. Dwelling units within a single structure separated by firewalls do not constitute separate buildings. 

R320.1.1 Guestrooms. A dwelling with guestrooms shall oomply with the provisions of Chapter 11 of the 
International Building Code for Group R 3. For the purpose of applying the requiFements of Chapter 11 of the 
International Building Code, guestrooms shall be oonsidered to be sleeping units. · 
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I ExGeptic:m: Owner oooupied !edging houses 1Nith five or fe\ver guestrooms oonstrusted in aooordanoe with 
the International Residential Code are ~ot required to be aooessible. 

SECTION R321 
ELEVATORS AND PLATFORM LIFTS 

I 
R321.3 Accessibi.lity. Elevators or platform (wheelchair) lifts that are part of an accessible route required by Chapter 
11A of the International California Building Code, shall comply with ICC A117.1 the requirements in SeGtiOR 1124A 
Chapter 11 A of the California Building Code. 

SECTION R322 
FLOOD-RESISTANT CONSTRUCTION 

R322.1.6 Protection of mechanical, plumbing and electrical systems. Electrical systems, equipment and 
components; heating, ventilating, air conditioning; plunibing appliances and plumbing fixtures; duct systems; and 
other service equipment shall be located at or above the elevation required in Section R322.2 or R322.3. If 
replaced as part of a substantial improvement, electrical systems, equipment and components; heating, 
ventilating, air conditioning and plumbing appliances and plumbing fixtures; duct systems; and other service 
equipment shall meet the requirements of this section. Systems, fixtures, and equipment and components shall 
not be mounted on or penetrate through walls intended to break away under flood loads. 

Exception: Locating electrical systems, equipment and components; heating, ventilating, air conditioning; 
plumbing appliances and plumbing fixtures; duct systems; and other service equipment is permitted below 
the elevation required in Section R322.2 or R322.3 provided that they are designed and installed to prevent 
water from entering or accumulating within the components and to resist hydrostatic and hydrodynamic 
loads and stresses, including the effects of buoyancy, during the occurrence of flooding to the design flood 
elevation in accordance with ASCE 24. Electrical wiring systems are permitted to be located below the 
required elevation provided they conform to the provisions of the eleotrioal part of this oode for California 
Electrical Code for wet locations. · 

R322.1.7 Protection of water supply and sanitary sewage systems. New and replaoement w Water supply 
systems shall be designed to minimize or eliminate infiltration of flood waters into the systems in aocordanoe with 
the plumbing pro'lisiens of this code water supply and dis.tribution system. New and replacement sSanitary 
sewage systems shall be designed to minimize or eliminate infiltration of floodwaters into sanitary drainage 
systems and discharges from sanitary drainage systems into floodwaters in accordance with the plumbing 
pFO\'isions of this oode and Chapter 3 of the International Prf\<ate Sewage Disposal Code. 

R322.1.9 Manufactured homes. (NOT ADOPTED IN CA) 

SECTION R324 
SOLAR ENERGY SYSTEMS 

I R324.2 Solar thermal systems. Solar thermal systems shall be designed and installed in accordance with 
Chapter 23 the California Plumbing Code and the International California Fire Code. 

I 
R324.3 Photovoltaic systems. Photovoltaic systems shall be· designed and installed in accordance with Sections 
R324.3.1 through R324.7.2.5 and NFPA 70 the California Electrical Code. Inverters shall be listed and labeled in 
accordance with UL 1741. Systems connected to the utility grid.shall use inverters listed for utility interaction. 

I R324.6.1 Fire separation distances. Ground-mounted photovoltaic systems shall be subject to the fire 
separation distance requirements determined by the looal jurisdiotion enforcing agency. 

R324.7 Access and pathways. Roof access, pathways and spacing requirements shall be provided in accordance 
with Sections R324.7.1 through R324.7.2.5. 

Exceptions: 
1. Detached garages and accessory structures to one- and two-family dwellings and townhouses, such as 

parking shade structures, carports, solar trellises and similar structures. 
2. Roof access, pathways and spacing requirements need not be provided where an alternative ventilation 

method approved by the oode official enforcing agency has been provided or where the oode official 
enforcing agency has determined that vertical ventilation techniques will not be employed. 

Final Express Terms 41 of 63 
2015 IRC / 2016 CRC (Title 24, Part 2.5)- 2015 Triennial Code Adoption Cycle · 
Housing and Community Development (HCD) 

October 30, 2015 



R324.7.2.5 Allowance for smoke ventilation operations. Panels and modules installed on dwellings shall 
not be located less than 3 feet (914 mm) below the roof ridge to allow for fire department smoke ventilation 
operations. · 

Exception: Where an alternative ventilation method approved by the code official enforcing agencv has 
been provided or where the code official enforcing aqencv has determined that vertical ventilation 
techniques will not be employed, clearance from the roof ridge is not required. 

SECTION R334 
(formerly R324) 

CONSTRUCTION WASTE REDUCTION, 
DISPOSAL AND RECYCLING 

R334.1 {formerly R324.1) Construction waste management. Recycle and/or salvage for reuse a minimum of -60 65 
percent of the nonhazardous construction and demolition waste in accordance with the California Green Building 
Standards Code, Chapter 4, Division 4. 4. 

SECTION R340 
(formerly R330) 

POLLUTANT CONTROL 

R340.1 (formerly R330.1) Finish material pollutant control. Finish materials including adhesives, sealants, caulks, 
paints and coatings, aerosol paints and coatings, carpet systems, carpet cushion, carpet adhesive, resilient flooring 
systerTJS and composite wood products shall meet the volatile organic compound (VOC) emission limits in 
accordance with the California Green Building Standards Code, Chapter 4, Division 4.5. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300,18552,18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference; Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

7. HCD proposes to adopt Chapter 4 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendment as follows: 

CHAPTER4 
FOUNDATIONS 

SECTION R401 
GENERAL 

R401.2 Requirements. Foundation construction shall be capable of accommodating all loads according to Section 
R301 and of transmitting the resulting loads to the supporting soil. Fill soils that support footings and foundations shall 
be designed, installed and tested in accordance with accepted engineering practice. Gravel fill used as footings for 
wood and precast concrete foundations shall comply with Section R403. 

Note: See Section R301. 1. 1. 1 for limited-density owner-built rural dwellings. 

R401.4.1.1 General and where required for applications listed in Section 1.8.2.1.1 regulated by the 
Department of Housing and Community Development. Foundations and soils investigations shaf/ be 
conducted in conformance with Health and Safety Code Sections 17953 through 17957 as summarized below. 

R401.4.1.1.1 Preliminary soil report. Each city, county, or city and county shall enact an ordinance which 
requires a preliminary soil report, prepared by a civil engineer who is registered by the state. The report shall 
be based upon adequate test borings or excavations, of every subdivision, where a tentative and final map is 
required pursuant to Section 66426 of the Government Code. 
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The preliminary soil report may be waived if the building department of the city, county or city and county, or 
other enforcement agency charged with the administration and enforcement of the provisions of 
Section R401.4.1.1, shall determine that, due to the knowledge such department has as to the soil qualities of 
the soil of the subdivision or lot, no preliminary analysis is necessary. 

R401.4.1.1.2 Soil investigation by lot, necessity, preparation, and recommendations. If the preliminary 
soil report indicates the presence of critically expansive soils or other soil problems which, if not corrected, 
would lead to structural defects, such ordinance shall require a soil investigation of each lot in the subdivision. 

The soil investigation shall be prepared by a civil engineer who is registered in this state. It shall 
recommend corrective action which is likely to prevent structural damage to each dwelling proposed to be 
constructed on the expansive soil. 

R401.4.1.1.3 Approval, building permit conditions, appeal. The building department of each city, county or 
city and county, or other enforcement agency charged with the administration and enforcement of the 
provisions of this code, shall approve the soil investigation if it determines that the recommended action is 
likely to prevent structural damage to each dwelling to be constructed. As a condition to the building permit, 
the ordinance shall require that the approved recommended action be incotporated in the construction of each 
dwelling. Appeal from such determination shall be to the local appeals board. 

R401.4.1.1.4. Liability. A city, county, or city and county or other enforcement agency charged with the 
administration and enforcement of the provisions of Section R401.4.1.1, is not liable for any injury which arises 
out of any act or omission of the city, county or city and county, or other enforcement agency, or a public 
employee or any other person under Sections R401.4.1.1.1, R401.4.1.1.2 or R401.4.1.1.3. 

R401.4.1.1.5. Alternate procedures. The governing body of any city, county, or city and county may enact an 
ordinance prescribing an alternate procedure which is equal to or more restrictive than the procedures 
specified in Sections R401.4.1.1.1, R401.4.1.1.2 and R401.1.1.3. 

SECTION R403 
FOOTINGS 

R403.1.8 Foundations on expansive soils. Foundation and floor slabs for buildings located on expansive soils shall 
be designed in accordance with Section 1808.6 of the International Ca/ifomiaBuilding Code. 

Exception: ... (no changes to text) 

SECTION R404 
FOUNDATION AND RETAINING WALLS 

R404.5.1 Design. Precast concrete foundation walls shall be designed in accordance with accepted engineering 
practice. The design and manufacture of precast concrete foundation wall panels shall comply with the materic:ils 
requirements of Section R402.3 or ACI 318. The panel design drawings shall be prepared by a registered design. 
professional where required by the statl.1tes ofthejl:llisdistieR in whish the project is to be oonstruotod in aooordanoe 
with Seotion R106.1. 

SECTION R408 
UNDER-FLOOR SPACE 

R408.3 Unvented crawl space. Ventilation openings in under-floor spaces specified in Sections R408.1 and R408.2 
shall not be required where the following items are provided: 

1. Exposed earth is covered with a continuous Class I vapor retarder. Joints of the vapor retarder shall overlap by 
6 inches (152 mm) and shall be sealed or taped. The edges of the vapor retarder shall extend at least 6 inches 
(152 mm) up the stem wall and shall be attached and sealed to the stem wall or insulation. 

2. One of the following is provided for the under-floor space: 

2.1. Continuously operated mechanical exhaust ventilation at a rate equal to 1 cubic foot per minute (0.47 Us) 
for each 50 square feet (4.7 m2

) of crawl space floor area, including an air pathway to the common area 
(such as a duct or transfer grille) and Craw/ spase perimeter walls s/:Ja!l be insulated in aooordanoe with 
Section N1102.2.11 of this oode tf:ie miR.1mllffl iRsu!atiOR re(fYkvments established.~ the Ca!ifemia Energy 
Code. Cr:awl spaoe iRs1:Jlatkm s/:la!I be permanently fastened ta the waif and extend downward from the 
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f-loer te the fiR.18hod grade .'e•tol aRd t/:JeR w:Jr#Gaf!y aRdlor /:JoFizeRtal!y for at least aR acki#ieRal 24 jRGfles 
(610 FRFR). 

2.2. Conditioned air su~ply sized to deliver at a rate equal to 1 cubic foot per minute (0.47 Us) for each 50 
square feet (4.7 m) of under-floor area, including a return air pathway to the common area (such as a 
duct or transfer grille), and perimeter walls insulated in accordance with Section N1102.11 ef this code. 
Crawl space perimeter walls shall be insulated in accordance with the minimum insulation requirements 
established in the California Energy Code. Crawl space insulation shall be permanently fastened to the 
wall and extend downward from the floor to the finished grade level and then vertically and/or horizontally 
for at least an additional 24 inches (610 mm). 

2.3. Plenum in e*isting structures complying with Section M1601.5, the California Mechanical Code, if under-
floor space is used as a plenum. · 

R408.4 Access. Access shall be provided to all under-floor spaces. Access openings through the floor shall be a 
minimum of 18 inches by 24 inches (457 mm by 610 mm). Openings through a perimeter wall shall be not less than 
16 inches by 24 inches (407 mm by 610 mm). Where any portion of the through-wall access is below grade, an 
areaway not less than 16 inches by 24 inches (407 mm by 610 mm) shall be provided. The bottom of the areaway 
shall be below the threshold of the access opening. Through wall access openings shall not be located under a door 
to the residence. See Section M1305 .. 1.4 the California Mechanical Code for access requirements where mechanical 
equipment is located under floors. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

8. HCD proposes to adopt Chapter 5 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

CHAPTER5 
FLOORS 

SECTION R502 
WOOD FLOOR FRAMING 

R502.1.1 Sawn lumber. Sawn lumber shall be identified by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an accreditation body that complies with DOC PS 20. In lieu of 
a grade mark, a certificate of inspection issued by a lumber grading or inspection agency meeting the requirements of 
this section shall be accepted. 

Note: See Section R301. 1.1. 1 for limited-density owner-built rural dwellings. 

R502.11.1 Design. Wood trusses shall be designed in accordance with approved engineering practice. The design 
and manufacture of metal plate connected wood trusses shall comply with ANSl/TPI 1. The truss design drawings 
shall be prepared by a registered design professional where required by the statutes of the jurisdiction in which the 
project is to be constructed in accordance with Section R106.1. 

SECTION R506 
CONCRETE FLOORS (ON GROUND) 

R506.2.3.1 Capillary break. When a vapor retarder is required, a capillary break shall be installed in accordance with 
the California Green Building Standards Code, Chapter4, Division 4.5. 
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NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

9. HCD proposes to adopt Chapter 6 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

CHAPTERS 
WALL CONSTRUCTION 

SECTION R602 
WOOD WALL FRAMING 

R602.1. 1 Sawn lumber. Sawn lumber shall be identified by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an accreditation body that complies with DOC PS 20. In lieu of 
a grade mark, a certification of inspection issued by a lumber grading or inspection agency meeting the requirements 
of this section shall be accepted. 

Note: See Section R301.1.1.1 for limited-d~nsity owner-built rural dwellings. 

R602.3.4.1 Rodent proofing. Annular spaces around pipes, electric cables, conduits or other openings in 
bottom/sole plates at exterior walls shall be protected against the passage of rodents by closing such openings in 
accordance with the California Green Building Standards Code, Chapter 4, Division 4.4. 

TABLE R602.10.3(3} 
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY 

.... (No Changes to Table) 

a. Linear interpolation shall be permitted. 
b. Wall bracing lengths are based on a soil site class "D." Interpolation of bracing length between the Sds values 

associated with the Seismic Design Categories shall be permitted when a site-specific Sds value is determined in 
accordance with Section 1613.3 of the International California Building Code. 

c. . . . (No change to text) 
d. . .. (No change to text) 
e. . .. (No change to text) 

SECTION R606 
GENERAL MASONRY CONSTRUCTION 

R606.1.1 Professional registration Rat Fequired. 11'/heR the Empirical design provisions of Appendix A of TMS 
402/ACI 530/ASCE 5, the provisions ofTMS 403, orlhe provisions of this section are used to design masonry, 
project drawings, typical details and specifications are not required te bear the seal of the arshiteot or engineer 
res13ansible fur design, unless otheFwise required by the state law of the jurisdistion having authority. shall not exempt 
construction documents from the requirement to be stamped by a California licensed architect or engineer. 
Notwithstanding other sections of Jaw, the law establishing these provisions is found in Business and Professions 
Code Sections 5537. 1 and 6737.1. 

TABLE R606.12.2.1 
MINIMUM SOLID WALL LENGTH ALONG EXTERIOR WALL LINES 

.... (No Changes to Table) 

NP = Not permitted, except with design in accordance with the International California Building Code. 
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a. For all walls, the minimum required length of solid walls shall be based on the table percent multiplied by the 
dimension, parallel to the wall direction under consideration, of a rectangle inscribing the overall building plan. 

SECTION R608 
EXTERIOR CONCRETE WALL CONSTRUCTION. 

R608.1 General. (formerly R611.1) Exterior concrete walls shall be designed and constructed in accordance with the 
provisions of this section or in accordance with the provisions of PCA 100 or ACI 318. Where PCA 100, ACI 318 or 
the provisions of this section are used to design concrete walls, project drawings, typical details and specifications 
are not requireEI to eear the seal of the arohiteot or en§ineer responsiele for Eiesi§n, unless othePNise requireEI ey the 
state law of the jurisdiction hai1in§ authority. shall not exempt construction documents from the requirement to be 
stamped by a Califomia licensed architect or engineer. Notwithstanding other sections of law, the law establishing 
these provisions is found in Business and Professions Code Sections 5537. 1 and 6737.1. 

SECTION R610 
STRUCTURAL INSULATED PANEL WALL CONSTRUCTION 

R610.1 (formerly R613.1) General. Structural insulated panel (SIP) walls shall be designed in accordance with the 
provisions of this section. Where the provisions of this section are used to design structural insulated panel walls, 
project drawings, typical details and specifications are not requireEI to eear the seal of the architect or en§ineer 
responsiele for Eiesi§n, unless otheFwise requireEI by the state law of the jurisEiiction ha•,•in€J authority. shall not exempt 
construction documents from the requirement to be stamped by a California licensed architect or engineer. 
Notwithstanding other sections of law, the law establishing these provisions is found in Business and Professions 
Code Sections 5537.1and6737.1. 

R610.4.1 Labeling. Panels shall be identified by grade mark or certificate of inspection issued by an approved 
agency. Each (SIP) shall bear a stamp or label with the following minimum information: 

1. Manufacturer name/logo. 

2. Identification of the assembly. 

3. Quality assurance agency. 

(HCD 1 and HCD 2} Note: See the California Factorv-Built Housing Law, Health and Safety Code Section 19960 et 
seq.: and the California Code of Regulations, Title 25, Division 1, Chapter 3: which require building components as 
addressed in the definition of "factory.-bui/t housing" to bear insignia of approval issued bv the Department of Housing 
and Communitv Development. as specified. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

10. HCD proposes to adopt Chapter 7 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

CHAPTER7 
WALL COVERING 

SECTION R702 
INTERIOR COVERING 
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I 
R702.7 Vapor retarders, Class I or II vapor retarders are required on the interior side of frame walls in Climate 
Zones 5, 6, 7, g and Marine 4 14and16. See Title 24, ,QaFf 6 the California Enemy Code. FIGURE 100.1-A-
Califomia Climate Zones. . · . 

Exceptions: 

1. Basement walls. 

2. Below-grade portion ofany wall. 

3. Construction where moisture or its freezing will not damage the materials. 

R702.7.1 Class Ill vapor retarders. Class Ill vapor retarders shall be permitted where any one of the oonditions 
in Table R702.7.1 is met. the following materials are used. The material options include vented cladding over 
fiberboard, vented cladding over gypsum, or insulated sheathing with an R value·equal to or greater than R-4. If 
insulated sheathing is used the R-value shall be included as part pf the compliance toward Title 24, Paff 6 
BW!ding EReFfJY E#iGieRsy StaRdaffls the California Eneray Code. 

Spray foam with a minimum density of 2 lb!ff applied to the interior cavity side of OSB, plywood, fiberboard, 
insulated sheathing or gypsum is deemed to meet the insulated sheathing requirement where the spray foam R
value meets or exceeds the specified insulated sheathing R-value. 

TABbe R702.7.1 
CbASS Ill V.APOR ReTARDeRS 

CblMATe 20Ne GbASS Ill VAPORReTARDeRS PeRMITTeD F'OR:a 
Vented cladding over 'Nood structural f)anels. 
Vented cladding over fiberboard. 

Marine 4 Vented cladding over gyf)sum. 
Gontinuous ins1:1lation witl=I R 1.<al1:1e ::. 2.5 0 1.<eF 2 * 4 •.vall. 
Gontinuous ins1:1lation with R 1.ialue ;;i; 3.75 o•JeF 2 * €l wall. 

Vented cladaing over wood structural panels. 
Vented cladding over fiberboard. 
Vented oladding over gypsum. 

.a Gontinueus ins1:1latien witl=I R ,.<ah:1e ;;i; 5 011er 2 * 4 •Nall . 
Gontinueus ins1:1lation witl=I R •.•alue ;;i; 7.5 o•,ier 2 * €l •Nall. 

\I.anted cladding 0 11er fiberbeard 
Vented cladding 0 11er gypsum 

a Gontinuous insulatisn 1Nitl=I R »<alue ;;i; 7.5 o»•er 2 * 4 wall 
Gentinuous insulation 11.<itl=I R vali,ie ;;i; 11.25 011eF 2 * €l ""all 

+-and-8 Gontinuous insulation with R value ;;i; 1 Q o»•er 2 * 4 wall 
Gontinuous insulation with R 11alue ;;i; 15 over 2 * e •,i,•all 

- .... For SI: 1 po1:1nd per cu em foot 1 €l kglrn 

a. Spray foam with a mrucimi,im permeance of 1.5 perms at the installed thislmess, applied te the interier cavity 
side of wood structural panels, fieerboard, insulating sheathing or gypsum is deemed to meet the continuous 
insulatien requirement where the spray feam R value meets er e*seeds the specified centinueus ins1:1lation 
Rval1:1e. 

SECTION R703 
EXTERIOR COVERING 

R703.1.1 Water resistance. The exterior wall envelope shall be designed and constructed in a manner that 
prevents the accumulation of water within the wall assembly by providing a water-resistant barrier behind the 
exterior veneer as required by Section R703.2 and a means of draining to the exterior water that enters the 
assembly. Protection against condensation in the exterior wall assembly shall be provided in accordance with 
Sectien R702.7 ef this cede the California Energy Code. 

Exceptions: ... (No change to text) 
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NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17.921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

11.HCD proposes to adopt Chapter 8 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

CHAPTERS 
ROOF-CEILING CONSTRUCTION 

SECTION R802 
WOOD ROOF FRAMING 

RB02.1.1 (formerly RB02.1) Sawn lumber. Sawn lumber shall be identified by a grade mark of an accreditecJ lumber 
grading or inspection agency and have design values certified by an accreditation body that complies with DOC PS 
20. In lieu of a grade mark, a certificate of inspection issued by a lumber grading or inspection agency meeting the 
requirements of this section shall be accepted. · 

Note: See Section R301. 1.1. 1 for limited-density owner-built rora/ dwellings. 

RB02.1.5.4 (formerly RB02.1.3.4) Labeling. Fire-retardant-treated lumber and wood structural panels shall be 
labeled. The label shall contain: 

1. The identification mark of an approved agency in accordance with Section 1703.5 of the International 
California Building Code. 

2. - 8. (No change to text) 

R802.10.2 Design. Wood trusses shall be designed in accordance with accepted engineering practice. The design 
and manufacture of metal-plate-connected wood trusses shall comply with ANSl/TPI 1. The truss design drawings 
sh.all be prepared by a registered design professional where requirea by the statutes of the jurisaiotion in 1Nhioh the 
project is to be oonstruotea in aoooraanoe with Section R106.1. 

SECTION R806 
ROOF VENTILATION 

R806.2 Minimum vent area. The minimum net free ventilation area shall be 1/150 of the area of the vented space. 

Exception: The minimum net free ventilation area shall be 1/300 of the vented space provided one or more of 
the following conditions are met: 

1. In Climate Zones 6, 7 ana 8 14 and ·16, a Class I or II vapor retarder is installed oil the warm-in-winter side 
of the ceiling. 

2. (No change to text) 

R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented attics and unvented enclosed roof 
framing assemblies created by ceilings that are applied directly to the underside of the roof framing members and 
structural roof sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all 
the following conditions are met: 

1. The unvented attic space is completely within the building thermal envelope .. 

2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic 
assembly or on the ceiling side of the unvented enclosed roof framing assembly. · 
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3. Where wood shingles or shakes are used, a minimum 1/4-inch (6.4 mm) vented airspace separates the 
shingles or shakes and the roofing .underlayment above the structural sheathing. 

1
4. In Climate Zones 5, 6, 7 and 8, 14and16, any air-impermeable insulation shall be a Class II vapor retarder, or 

shall have a Class 11 vapor retarder coating or covering in direct contact with the underside of the insulation. 

1
4. 1 A Class I or Class JI vapor retarder shall be installed on the indirectly conditioned space side of all 

insulation in an unvented attic with air-permeable insulation, for condensation control. 

See Title 24, ,t?aFt 9 the California Enemy Code. FIGURE 100.1-A-Califomia Climate Zones. 

5. Insulation shall be located in accordance with the following: 

5.1. Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation 
directly under the structural roof sheathing. No insulation shall be required when roof tiles, wood 
shingles or wood shakes, or any other roofing system using battens and no continuous underlayment 
is installed. A continuous /.ayef underlayment shall be considered to exist if sheathing, roofing paper 
or any continuous layer wfJiefJ has having a penn rate of no more than one perm under the dry cup 
method is present. 

5.1.1. Where only air-impermeable insulation is provided, it shall be applied in direct contact with the 
underside of the structural roof sheathing. 

5.1.2. Where air-permeable insulation is provided inside the building thermal envelope, it shall be 
installed in accordance with Section 5.1. In addition to the air-permeable insulation installed 
directly below the structural sheathing, rigid board or sheet insulation with aR R w3/ue efR 4 shall 
be installed directly above the structural roof sheathing in accordance with the R-values in Table 
R806.5 for condensation control. 

5.1.3. Where both air-impermeable and air-permeable insulation are provided, the air-impermeable 
insulation shall be applied in direct contact with the underside of the structural roof sheathing ffi 
aooordanoe with Item 5.1.1 and shall be in accordance with the R-values in Table R806.5 for 

. condensation control. The air-permeable insulation shall be installed directly under the air-
impermeable insulation. · 

5.1.4. Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the 
structural roof sheathing to maintain the monthly average temperature of the underside of the 
structural roof sheathing above 45°F (7°C). For calculation purposes, an interior air temperature 
of 68°F (20°C) is assumed a.nd the exterior air temperature is assumed to be the monthly 
average outside air temperature of the. three coldest months. 

5.2. Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed 
at the perimeter of each individual sheet interior surface to form a continuous layer. 

TABLE R806.5 
INSULATION FOR CONDENSATION CONTROL 

MINIMUM RIGID BOARD .QN OR AIR-IMPERMEABLE 
CLIMATE ZONE INSULATION R-VALUEa,1> 

2B and aB 6-15 tile roof only 0 (none required) 

1, 2,11., :rn, aA, as, aG 3-15 R-5 

4G1&2 R-10 

4A,4B 16 R-15 

a R-20 

6 R-2§ 

+ R-gQ 

8 R-3§ 

a. Gontributes ta but does not supersede the requirements in Section N110a.2.1. 
b. Alternatively, suffioient continuous insulatian shall be installed directly abo• .. e the struot1:1ral roof sheathin!J to 
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maintain the monthly average temperature of the underside of the structural roof sheathing abo•1e 4a°F (7°C). 
For calculation purposes, an interior air tem.perature of68°F (20°C) is assumed and the exterior air temperature 
is assumed to be the monthly average outside air temperature of the three coldest months. 

SECTION R807 
ATTIC ACCESS 

R807.1 Attic access. Buildings with combustible ceiling or roof construction shall have an attic access opening to 
attic areas that have a vertical height of 30 inches (762 mm) or greater over an area of not less than 30 square feet 
(2.8 m2

). The vertical height shall be measured from the top of the ceiling framing members to the underside of the 
roof framing members. 

The rough-framed opening shall be not less than 22 inches by 30 inches (559 mm by 762 mm) and shall be 
located in a hallway or other readily accessible location. Where located in a wall, the opening shall be not less than 
22 inches wide by 30 inches high (559 mm wide by 762 mm high). Where the access is locateq in a ceiling, minimum 
unobstructed headroom in the attic space shall be 30 inches (762. mm) at some point above the access measured 
vertically from the bottom of ceiling framing members. See Section M 130§ .1.3 the California Mechanical Code for 
access requirements where mechanical equipment is located in attics. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620,18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, ·18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

12. HCD proposes to adopt Chapter 9 from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

CHAPTER9 
ROOF ASSEMBLIES 

SECTION R903 
WEATHER PROTECTION 

R903.4.1 Secondary (emergency overflow) drains or scuppers. Where roof drains are required, secondary 
emergency overflow roof drains or scuppers shall be provided where the roof perimeter construction extends 
above the roof in such a manner that water will be entrapped if the primary drains allow buildup for any reason. 
Overflow drains having the same size as the roof drains shall be installed with the inlet flow line located 2 inches 
(51 mm} above the low point of the roof, or overflow scuppers having three times the size of the roof drains and 
having a minimum opening height of 4 inches (102 mm} shall be installed in the adjacent parapet walls with the 
inlet flow located 2 inches (51 mm) above the low point of the roof served. The installation and sizing of overflow 
drains, leaders and conductors shall comply with Sections 1106 and 1108 of the lntemational California 
Plumbing Code, as applicable. 

Overflew" drains shall discharge to an appro11ed losation and shall not be sonneoted to roof di:ain lines. 

SECTION R905 
REQUIREMENTS FOR ROOF COVERINGS 

R905.10.3 Material standards. Metal-sheet roof covering systems that incorporate supporting structural 
members shall be designed in accordance with the International California Building Code. Metal-sheet roof 
coverings installed over structural decking shall comply with Table R905.10.3(1). The materials used for metal
sheet roof coverings shall be naturally corrosion resistant or provided with corrosion resistance in accordance 
with the standards and minimum thicknesses shown in Table R905.10.3(2). 
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I R905.16 Photovoltaic shingles. The installation of photovoltaic shingles shall comply with the provisions of this 
section, Section R324 and NFP/\ 70 the Califof!1ia Electrical Code. 

SECTION R907 
ROOFTOP-MOUNTED PHOTOVOLTAIC SYSTEMS 

I R907.1 Rooftop-mounted photovoltaic systems. Rooftop mounted photovoltaic panels or modules shall be 
installed in accordance with this section, Section R324 and !IJFP..'\ 70 the California Electrical Code. 

SECTION R909 
ROOFTOP-MOUNTED 

PHOTOVOLTAIC PANEL SYSTEMS 

I R909.1 General. The installation of photovoltaic panel systems that are mounted on or above the roof covering shall 
comply with this section, Section R324 and !IJFPA 70 the California Electrical Code. . 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
1;7922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; .and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910through17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

13.HCD proposes to adopt Chapter 10 except Section 1004.4, from the 2015 
International Residential Code into the 2016 California Residential Code with 
amendments as follows: 

CHAPTER10 
CHIMNEYS AND FIREPLACES 

SECTION R1001 
MASONRY FIREPLACES 

R1001.3 Seismic reinforcing. Masonry or concrete chimneys in all structures regulated by this code assigned to 
Seismic Design Category C, Do, D1 or D2 shall be reinforced. Reinforcing shall conform to the requirements set forth 
in Table R1001.1 and Section R606. 

R1001.4 Seismic anchorage. Masonry or concrete chimneys in all structures regulated by this code assigned to 
Seismic Design Categories C, Do, D1 or D2 shall be anchored at each floor, ceiling or roof line more than 6 feet 
(1829 mm) above grade, except where constructed completely within the exterior walls. Anchorage shall conform to 
the requirements of Section R 1001.4.1. 

TABLE R1001.1 
SUMMARY OF REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYS 

(No Changes to Table) 

Note: This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. 
Letter references are to Figure R1001.1, which shows examples of typical construction. This table does not 
cover all requirements, nor does it cover all aspects of the indicated requirements. For the actual mandatory 
requirements of the code, see the indicated section of text. 

a. The letters refer to Figure R1001.1. 
b. Not required in Seismic Design Category A, B or C A or B. 
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SECTION R1003 
MASONRY CHIMNEYS 

R1003.3 Seismic reinforcing. Masonry or concrete chimneys shall be constructed, anchored, supported and 
reinforced as required in this chapter. In all structures regulated by this code assigned to Seismic Design Category C, 
Do, D1 or D2 masonry and concrete chimneys shall be reinforced and anchored as detailed in Section R1003.3.1, 
R1003.3.2 and R1003.4. In Seismic Design Category A, B or CA orB,·reinforcement and seismic anchorage are not 
required. 

R1003.4 Seismic anchorage. Masonry and concrete chimneys and foundations in a// structures regulated by this 
code assigned to Seismic Design Category C, Do, D1 or D2 shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade, except where constructed completely within the exterior walls. Anchorage shall 
conform to the requirements in Section R1003.4.1. 

R1003.11.3 Gas appliances. Flue lining systems for gas appliances shall be in accordance with Chapter 24 the 
California Mechanical Code. 

R1003.14 Flue area (appliance). Chimney flues shall not be smaller in area than that of the area of the connector 
from the appliance (see Tables R1003.14(1) and R1003.14(2)). The sizing of a chimney flue to which multiple 
appliance venting systems are connected shall be in accordance with Section M1805.3 the California Mechanical 
Code. 

SECTION R1004 
FACTORY-BUILT FIREPLACES 

R1004.1.1 Factory:.built wood burning fireplaces. Factorv-bui/t wood burning fireplaces shall be qualified at the 
U.S. EPA's Voluntary Fireplace Program Phase 2 emissions level and be in accordance with the California Green 
Building Standards Code, Chapter4. Division 4.5. 

R1004.4 Unvented gas log heateFS. An un\'ented gas log heater shall not be installed in a faetory built fireplao~ 
unless the fireplace system has been specifically tested, listed and labeled for such use in acoordanoe with UL 127. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

14.HCD proposes to NOT adopt Part IV, Energy Conservation, which includes 
Chapter 11, from the 2015 International Residential Code. 

. Part IV-Energy Conservation 
(Note: Part IV is not adopted. See California Energy Code, Title 24, Part 6.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3,.17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Governme.nt Code Sections 12955.1 and 12955.1.1. 
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15.HCD proposes to NOT adopt Part V, Mechanical, which includes Chapters 12 
through 23, from the 2015 International Residential Code. 

Part V-Mechanical 
(Note: Part Vis not adopted. See California Mechanical Code, Title 24, Part 4.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630. 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code.Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

16.HCD proposes to NOT adopt Part VI, Fuel Gas, which includes Chapter 24, 
from the 2015 International Residential Code. 

NOTE: 

Part VI-Fuel Gas 
(Note: Part VI is not adopted. See California Mechanical Code and California Plumbing Code, 

Title 24, Parts 4 and 5.) 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

17. HCD proposes to. NOT adopt Part VII, Plumbing, which includes Chapters 25 
through 33, from the 2015 International Residential Code. 

Part VII-Plumbing 
(Note: Part VII is not adopted. See California Plumbing Code, Title 24, Part 5.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

18. HCD proposes to NOT adopt Part VIII, Electrical, which includes Chapters 34 
through 43, from the 2015 International Residential Code. 

Part VIII-Electrical 
· (Note: Part VIII is not adopted. See California Electrical Code, Title 24, Part 3.) 
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NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300,18552, 18554,18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

19. HCD proposes to adopt Part IX. Chapter 44, from the 2015 International 
Residential Code into the 2016 California Residential Code with amendments 
as follows: 

Part IX-Referenced Standards 

CHAPTER44 
REFERENCED STANDARDS 

Notwithstanding California laws and regulations, these referenced standards shall be applicable only to those 
California Residential Code sections that are adopted. 

Part IX-Referenced Standards 

ICC 

Standard 
reference 

International Code Council, Inc. 
500 New Jersey Avenue, NW 
6th Floor 
Washington, DC 20001 

number Title 

Referenced 
in code 
section number 

IBC-15 International Building Code®. R101.2, R110.2, R202, R301.1.1, R301.1.3, R301.2.2.1.1, R301.2.2.1.2, 
R301.2.2.4, 

Standard 
reference 
number Title 

R301.3, R308.5, R320.1, R320.1.1, R403.1.8, Table 
R602.10:3(3), 

Table R606.12.2.1, R609.2, R802.1.5.4, R905.10.3, N1107.4, 
G2402.3 

Referenced 
in code 
section number 

JPC-15 International Plumbing Code® .......... Table R301.2(1), R903.4.1, G2402.3, P2601.1, Table P2902.3, 
P2902.5.5 

IPSDC-15 International Private Sewage Disposal Code® ............................................. . 
R322.1.7 

ISPSC-15 International Swimming Pool and Spa Code™ ...................... : ....................... . 
. R326.1 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640,18670, 18690, 
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18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. . . 
Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

20. HCD proposes to NOT adopt Appendix A from the 2015 International 
Residential Code. 

APPENDIX A 
SIZING AND CAPACITIES OF GAS PIPING 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International 
Fuel Gas Code, coordinated with the section numbering of the /ntemationa/ Residential Code.) 

The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927,17928, 17959.6,18300,18552, 18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 

.19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

21.HCD proposes to NOT adopt Appendix B from the 2015 International 
Residential Code. 

APPENDIXB 

SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED WITH DRAFT HOODS, CATEGORY I 
APPLIANCES, AND APPLIANCES LISTED FOR USE WITH TYPE B VENTS 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International 
Fuel Gas Code, coordinated with the section numbering of the International Residential Code.) 

The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873:2, 18873.3, 18873.4, 18873,5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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22. HCD proposes to NOT adopt Appendix C from the 2015 International 
Residential Code. 

APPENDIXC 
EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS 

(This appendix is informative and is not part of the code. This appendix is an .excerpt from the 2015 lnternation·a1 
Fuel Gas Code, coordinated with the section numbering of the International Residential Code.) 

The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

NOTE: . 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927,17928,17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

23. HCD proposes to NOT adopt Appendix D from the 2015 International 
Residential Code. 

APPENDIXD 
RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN EXISTING APPLIANCE INSTALLATION 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International 
Fuel Gas Code, coordinated with the section numbering of the International Residential Code.) 

The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12,17927, 17928, 17959.6, 18300, 18552, 18554, 18620,18630, 18640,18670, 18690, 
18691, 18865, 1887L3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code s.ection 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.-5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

24. HCD proposes to NOT adopt Appendix E from the 2015 International 
Residential Code. 

APPENDIXE 
MANUFACTURED HOUSING USED AS DWELLINGS 

(Note: This appendix is not adopted. See California Code of Regulations, Title 25, Chapters 2 and 3.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928,17959.6, 18300, 18552, 18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Final Express Terms 56 of 63 
2015 IRC 12016 CRC (Title 24, Part 2.5) - 2015 Triennial Code Adoption Cycle 
Housing and Community Development (HCD) 

October 30, 2015 



Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997;· and Government Code Sections 12955.1 and 12955.1.1. 

25.HCD proposes to NOT adopt Appendix F from the 2015 International 
Residential Code. 

APPENDIXF 
PASSIVE RADON GAS CONTROLS 

{The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

26. HCD proposes to NOT adopt Appendix G from the 2015 International 
Residential Code. 

APPENDIXG 
PIPING STANDARDS FOR VARIOUS APPLICATIONS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640,18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

27. HCD proposes to adopt Appendix H from the 2015 International Residential 
Code into the 2016 California Residential Code without amendment. 

APPENDIXH 
PATIO COVERS 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting 
ordinance.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
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18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health ana Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and .12955.1.1. 

28. HCD proposes to NOT adopt Appendix I from the 2015 International 
Residential Code. 

APPENDIX I 
PRIVATE SEWAGE DISPOSAL 

(The provisions contained iri this appendix are not mandatory unless specifically referenced in the 
adopting ordinance.) · 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

29.HCD proposes to NOT adopt Appendix J from the 2015 International 
Residential Code. 

APPENDIXJ 
EXISTING BUILDINGS AND STRUCTURES 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting 
ordinance.) · 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.1 O, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 ·and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

30. HCD proposes to NOT adopt Appendix K from the 2015 International 
Residential Code. *(See Informative Note Below) · 

*Informative Note* 
HCD proposes to bring forward the note from the 2013 California R~sidential Code into the 2016 
California Residential Code which references the California Building Code for requirements 
applicable to structures built to the California Residential Code. 
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APPENDIXK 
SOUND TRANSMISSION 

(Note: See Section 1207 "Sound Transmission" of the California Building Code, Title 24, Part 2, for 
requirements applicable to structures in this code.) 

NOH:: 
· Authority cited: Health and Safefy Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 

17922,17922.6, 17922.12, 17927, 17928,17959.6,18300,18552,18554, 18620,18630,18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 1.8944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

31.HCD proposes to NOT adopt Appendix L from the 2015 International 
Residential Code. -

NOTE: 

APPENDIXL 
PERMIT FEES 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630,18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

32. HCD proposes to NOT adopt Appendix M from the 2015 International 
Residential Code. 

APPENDIXM 
HOME DAY CARE- R-3 OCCUPANCY 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873, 1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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33. HCD proposes to NOT adopt Appendix N from the 2015 International 
Residential Code. 

APPENDIXN 
· VENTING METHODS 

(This appendix is informative and is not part of the code. This appendix provides examples of various of 
venting methods.) 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927,17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

34. HCD proposes to NOT adopt Appendix 0 from the 2015 International 
Residential Code. 

NOTE: 

APPENDIXO 
AUTOMATIC VEHICULAR GATES 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Sedion 12955.1. . 
Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 arid 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

35. HCD proposes to NOT adopt Appendix P from the 2015 International 
Residential Code. 

APPENDIXP 
SIZING OF WATER PIPING SYSTEM 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 1887 4 and 19960 through 19997; .and Government Code Sections 12955.1 and 12955.1.1. 
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36. HCD proposes to NOT adopt Appendix Q from the 2015 International 
Residential Code. 

NOTE: 

APPENDIXQ 
RESERVED 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670,.18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955: 1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1-. 

37. HCD proposes to NOT adopt Appendix R from the 2015 International 
Residential Code. 

APPENDIXR 
LIGHT STRAW-CLAY CONSTRUCTION 

NOTE: 
Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922;12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700,-
18860 through 1887 4 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

38. HCD proposes to adopt Appendix S from the 2015 International Residential 
Code into the 2016 California Residential Code with amendments as follows: 

APPENDIXS 
STRAWBALE CONSTRUCTION 

SECTION A5102 
DEFINITIONS 

I AS102.1 Definitions. The following words and terms shall, for the purposes of this appendix, have the meanings 
shown herein. Refer to Chapter 2 of the International California Residential Code for general definitions. 

SECTION A5104 
FINISHES 

AS104.2 Purpose, and where required. Strawbale walls shall be finished so as to provide mechanical protection, 
fire resistanee and protection from weather and to restrict the passage of air through the bales, in accordance with 
this appendix and this code. Vertical strawbale wall surfaces shall receive a coat of plaster not less than 3/8 inch (1 O 
mm} thick, or greater where required elsewhere in this appendix, or shall fit tightly against a solid wall panel. The tops 
of strawbale walls shall receive a coat of plaster not less than 3/8 inch (10 mm} thick where straw would otherwise be 

exlosed. · 
Exception: Truth windows shall be permitted where a fire-resistance rating is not required. Weather-exposed 
truth windows shall be fitted with a weather-tight cover. Interior truth windows in Climate Zones 5, 6, 7, 8 and 
Marine 4 14 and 16 shall be fitted with an air-tight cover. · 
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SECTION AS105 
STRAWBALE WALLS-GENERAL 

AS105.6.2 Vapor retarders. Wall finishes shall have an equivalent vapor permeance rating of a Class Ill vapor 
retarder on the interior side of exterior strawbale walls in Climate Zones 5, 6, 7, 8 aRa MariRe 4 14 and 16, as deMeG 
in Chapter 11 as referenced in the California Enemv Code. Bales in walls enclosing showers or steam rooms shall be 
protected on the interior side by a Class I or Class II vapor retarder. 

AS105.6.3 Penetrations in exterior strawbale walls. Penetrations in exterior strawbale walls shall be sealed with 
an approved sealant or gasket on the exterior side of the wall in all climate zones, and on the interior side of the wall 
in Climate Zones 5, 6, 7, 8 aRa MariRe 4 14and16, as aefiRea in Chapter 11 as referenced in the California Enemy 
Code. 

SECTION AS106 
STRAWBALE WALLS-STRUCTURAL 

I 
AS106.2 Loads and other limitations. Live and dead loads and other limitations shall be in accordance with Section 
R301 of the lntematisnal California Residential Code. Strawbale wall dead loads shall not exceed 60 psf (2872 N/m2) 
per face area of wall. . 

AS106.13 Braced panels. Plastered strawbale walls shall be permitted to be used as braced wall panels for one
story buildings in accordance with Section R602.10 of the International California Residential Code, and with Tables 
AS106.13(1), AS106.13(2) and AS106:13(3). Wind design criteria shall be in accordance with Section R301.2.1. 
Seismic design criteria shall be in accordance with Section R301.2.2. 

TABLE AS106.13(1) 
PLASTERED STRAWBALE BRACED WALL PANEL TYPES 

(No change to table) 

a. Plasters shall c0nform with Sections AS104.4.3 through AS104.4.8, AS106.7, AS106.8 and AS106.12. 
b. Sill plates shall be Douglas fir-larch or southern pine and shall be preservative treated where required by the 

lntemational California Residential Code. 
c. Anchor bolts shall be in accordance with Section AS106.13.3 at the spacing shown in this table. 
d. Installed in accordance with Section AS106.9. · 
e. Staples shall be in accordance with Section AS106.9.2 at the spacing shown in this table. 

SECTION AS107 
FIRE RESISTANCE 

AS107.1 Fire-resistance rating. Strawbale walls shall be considered to be nonrated, except for walls constructed in 
accordance with Section AS107.1.1 or AS107.1.2. Alternately, fire-resistance ratings of strawbale walls shall be 
determined in accordance with Section R302 of the International California Residential Code. 

I 
AS107.2 Openings in rated walls. Openings and penetrations in bale walls required to have a fire-resistance rating 
shall satisfy the same requirements for openings and penetrations as prescribed in the International California 
Residential Code. · 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927, 17928, 17959.6, 18300,18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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39.HCD proposes to NOT adopt Appendix T from the 2015 International 
Residential Code. 

APPENDIXT 
RECOMMENDED PROCEDURE FOR WORST-CASE TESTING OF ATMOSPHERIC 

VENTING SYSTEMS UNDER N1102.4 OR N1105 CONDITION:$ 5ACH50 

NOTE: The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, · 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300,18552, 18554, 18620,18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

40.HCD proposes to NOT adopt Appendix U from the 2015 International 
Residential Code. 

APPENDIX U 
SOLAR-READY PROVISIONS-DETACHED ONE-AND TWO-FAMILY DWELLINGS, 

MULTIPLE SINGLE-FAMILY DWELLINGS (TOWNHOUSES) 

NOTE: The provisions contained in this appendix are not mandatory unless specifically referenced in the 
adopting ordinance. 

Authority cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 18700, 
18860 through 18874 and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

OFFICE OF THE STATE FIRE MARSHAL 
I 

REGARDING PROPOSED CHANGES TO 
2016 CALIFORNIA RESIDENTIAL CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 2.5 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear 

in the' model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikeout. 

The Office of the State Fire Marshal (SFM) proposes to adopt the 2015 edition of the International 
Residential Code (IBC) into the 2016 edition of the California Residential' Code (CBC). SFM further 
proposes to: 

• Repeal the adoption by reference of the 2012 International Residential Code and incorporate 
and adopt by reference in its place t.he 2015 International Residential Code for application and 
effectiveness in the 2016 California Residential Code. 

• Repeal certain amendments to the 2012 International Building Code and/or California 
Residential Standards not addressed by the model code that are no longefnecessary. 

• Adopt new building standards or necessary amendments to the 2015 lnternatic;mal Residential 
Code that address inadequacies of the 2015 International Residential Code as they pertain to 
California laws. 

• Bring forward previously existing California building standards or amendments, which represent 
no change.in their effect from the 2013 California Residential Code. 

• Codify non-substantive editorial and formatting amendments from the format based upon the 
2012 International Residential Code to the format of the 2015 International Residential Code. 
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NOTE OF EXPLANATION: 

For the 2015 Triennial Code Adoption Cycle, the Express Terms are displayed as follows: 

**PART 1** Includes the California Amendments SFM proposes to bring forward from the 
2013 California Residential Code with changes as shown, and also identifies 
the model code standards from the 2015 International Residential Code SFM 
pr<?poses for adoption into the 2016 California Residential Code. 

**PART 2** Displays the standards SFM proposes to bring forward from the 2013 
California Residential Code without change, except for nonsubstantive 
editorial corrections, for adoption into the 2016 California Residential Code; 
the text is provided for context and the convenience of the code user. 

SUMMARY OF REGULATORY ACTION 

SFM PROPOSES TO: 

**PART 1** 

1. Bring forward existing California Amendments from the 2013 California Residential 
Code for adoption into the 2016 California Residential Code with amendment. 

2. Adopt standards from the 2015 International Residential Code into the 2016 
California Residential Code without amendment. · 

3. Adopt standards from the 2015 .International Residential Code into the 2016 
California Residential Code with amendment. 

4. Repeal 2013 California Amendments, which are not brought forward into the 2016 
Residential Code. 

**PART 2** 

1. Bring forward existing California Amendments from the 2013 California Residential 
Code for adoption into the 2016 California Residential Code without amendment, 
except for editorial corrections. 
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**PART 1** 

[1. The SFM is proposing to maintain the adoption of those existing California 
provisions contained Sections 1.1 Through 1.1.12 and Sections 1.11 through 
1.11.1 O with modification.] 
(See item 13· for existing SFM amendments and California regulations that are brought forward without 
modification.) 

Part I - Administrative 

CHAPTER 1 

SCOPE AND APPLICATION 
DIVISION I 

CALIFORNIA ADMINISTRATION 

1.1.1 Title. These regulations shall be known as the California Residential Code, may be cited as such 
and will be referred to herein as "this code." The California Residential Code is Part 2.5 of .tvvelvethirleen 
parts of the official compilation and publication of the adoption, amendment and repeal of building 
regulations to the ·California Code of Regulations, Title 24, also referred to as the California Building 
Standarqs Code. This part incorporates by adoption the ~2015 International Residential Code of the 
International Code Council with necessary California amendments. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 
1597.46, 1597.54, 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 18949,2, 
Governm·ent Code Section 51189 · 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 
51177, 51178, 51179, Public Resources Code Sections 4201through4204 · 

[2. The SFM proposes to only adopt Sections R104.2 - R104.4, R104.9 - R104.9.1, 
R105.1, R105.2.1 - R105.2.2, R105.3 - R105.3.1, R105.4, R105.6, R105.7, R106 -
R106.5, R107 - R107.4, R109.1, R109.1.4 - R109.1.6, R109.2 - R109.4, R110 -
R110.5, R111-R111.3, R113 -R113.2 and R114- R114.3 contained in Chapter 1.] 
(IRC Chapter 1 Administrative provisions - Sections R101 through R114 relocated to Division II of 
Chapter 1.) 
(See item 13 for existing SFM amendments and California regulations that are brought forward without 
modification.) 

CHAPTER 1 
DIVISION II 

Division II is not adopted by the Department of Housing and Community Development or the State 
Fire Marshal except where specifically indicated. 

Notation: 
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Authority: Health and Safety Code Sections 13108, 13143, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[3. The SFM proposes to only adopt Sections R201 - R201.4 and specific 
definitions shown below contained in Chapter 2.] 
(See item 13 for existing SFM amendments and California regulations that are brought foiward without modification.) 

CHAPTER2 
DEFINITIONS 

CONGREGATE LllJING HEAL.TH FACU.ITY (CL.HF}, A Fosidential home w!th a eapaeity of no more than six eeds, 
whieh provides inpatient earo, ine!tJding the fo!!ewing ea.sie s_orAoes: mediool s&pe>"lision, 24 ho1:1r skilled n1:1rsing and 
s1:1ppoFfiYB eare, phaFmaey, dietary, soe!al roGFOational, and at least pr:<Nfdes sorvieos for persons who are diagnosed 
with a toFmfFJal H!noss or who are eatastrophleal/y and so'lem!y d!sae!ed. 

Congregate living health facility (CLHB. means a residential home with a capacity. except as provided in 
paragraph (3), of no more than 12 beds, that provides inpatient care, including the following basic services: medical 
supervision. 24-hour skilled nursing and supportive care. pharmacy, dietary, social, recreational. and at least one type 
of service specified in paragraph (1). The primarv need of congregate living health facility residents shall be for 
availability of skilled nursing care on a recurring, intermittent, extended, or continuous basis. This care is generally 
Jess intense than that provided in general acute care hospitals but more intense than that provided in skilled nursing 
facilities. ' 

(1 J Congregate living health facilities shall provide one of the following services: 
(A) Services for persons who are mentally alert, persons with physical disabilities, who may be ventilator dependent. 
(BJ Services for persons who have a diagnosis of terminal illness, a diagnosis of a life-threatening illness. or both. 
Terminal illness means the individual has a life expectancy of six months or less as stated in writing by his or her 
attending physician and sumeon. A "life-threatening illness" means the individual has an illness that can lead to a 
possibility of a termination of life within five years or less as stated in writing by his or her attending physician and 
surgeon. 
(CJ SeMces for persons who are catastrophically and severely disabled. A person who is catastrophically and 
severely disabled means a person whose origin of disability was acquired through trauma or nondegenerative 
neurologic illness, for whom it has been determined that active rehabilitation would be beneficial and to whom these 
services are being provided. Services offered by a congregate living health facility to a person who is catastrophically 
disabled shall include, but not be limited to. speech. physical. and occupational therapy. 

(2) A congregate living health facility license shall specify which of the tvoes of persons described in paragraph (1 J to 
whom a facility is licensed to provide services. · 

(3J(AJ A faci/itv operated by a citv and county for the pumoses of de/iveling services under this section may have a 
capacitv of 59 beds. . 
(8) A conaregate living health facilitv not operated by a citv and countv servicing persons who are terminally ill, 
persons who have been diagnosed with a life-threatening illness, or both. that is located in a county with a population 
of 500.000 or more persons. or located in a county of the 16th class pursuant to Section 28020 of the Government 
Code. may have not more than 25 beds for the pumose of serving persons who are terminally ill. 
(CJ A congregate living health facility not operated by a city and county serving persons who are catastrophically and 
severely disabled as defined in subparagraph (CJ of paragraph (1) that is located in a county of 500.000 or more 
persons may have not more than 12 beds for the pumose of serving persons who are catastrophically and severely 
disabled. 

(5) A congregate living health facility shall have a noninstitutional. homelike environment. 

MENTAL.LY RliTARDfi[) PBRSO~,,IS, PROFOUNDLY OR SE'IER./iL.Y, shalt moBR any FOtaFded fJOFSOR whe is 
1:1nae!o te evael:J8to a b1:1ikiiRg 1:1Rassisted dl:Hing emergency eoRdfl:Jons. 
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N-0te: The determ!RatioR as to s1:1eh im;apae.:ty shat.' be made by the DlFeetor of the State Depar:f:FReRt of F4Jb/!e l-lea!th 
or h.is er hen=JeslgRated represeRtat!ve pfJF81:1ant te l-lea!th and Safety Code SeetieR 13131. 3. 

PERSONS WITH INTELLECTUAL DISABILITIES, PROFOUNDLY OR SEVERELY. Shall mean any persons with 
intellectual disabilities who is unable to evacuate a building unassisted during ememencv conditions. 

Note: The determination .as to such incapacitv shall be made bv the Director of the State Department of Public Health 
or his or her designated representative pursuant to Health and Safetv Code Section 13131.3. 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 1597.46, 
1597.54, ·1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 18949.2, Government Code 
Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201through4204 

[4. The SFM proposes to only adopt Sections R302.1 - R302.14, R303.7 - R308.1, 
R308.3 - R308.4, R309~5, R309.6, R310 - R310.4, R311 - R311.8.3.3, R312 -
R312.2.2, R313 - R313.3.8.2, R314 - R314.7.4, R316, R319, R321, R335 - R335.9, 
R336- R336.8, R337 - R337.10.2, and R338- R338.4 contained in Chapter 3.] 
(See item 13 for existing SFM amendments and California regulations that are brought forward without modification.) 

CHAPTER3 
BUILDING PLANNING 

R314.3.1 Installation near cooking appliances. Smoke alarms shall not ee installed in the following looations 
unless this WOUid pre>.•ent plaoement of a smoke alarm in a looation FeEjUired BY 8eotion R314 .3. 
1. Ionization smoke alarms shall not ee installed less than 20 feet (6096 mm) horizontally from a permanently 
installed soaking app!ianee. 
e. Ionization smoke alarms with an alarm silenoing switoh shall not be installed less than 10 feet (304B mm) 
horizontally from a permanently installed oooking app#aRoe. 
3. Photoeleotrio smokp alarms shall not ee installed less than 6 feet (1 g2g mrn) horizontally from a perrnanently 
installed oooking app!Janee. 
See Section R314.3.3 for specific location requirements. 

R314.5 Combination alarms. Combination smoke and carbon monoxide alarms shall be permitted to be used in lieu 
of smoke alarms. Systems and components shall be California State Fire Marshal listed and approved in accordance 
with California Code of Regulations. Title 19. Division 1 for the pumose for which thev are installed. 

R314.7.1 General. Fire alarm systems shall comply with the provisions of this code and the household fire warning 
equipment provisions of NFPA 72. Smoke detectors shall be listed in accordance with UL 268. Systems and 
components shall be California State Fire Marshal listed and approved in accordance with California Code of 
Regulations. Title 19. Division 1 for the pumose for which they are installed. 

R324.7.2.6 Locations of DC conductors. Conduit. wiring systems. and raceways for photovoltaic circuits shall be 
located as close as possible to the ridge or hip or valley and from the hip or valley as directly as possible to an 
outside wall to reduce trip hazards and maximize ventilation opportunities. Conduit runs between sub arravs and to 
DC combiner boxes shall be installed in a manner that minimizes the total amount of conduit on the roof by taking the 
shortest path from the array to the DC combiner box. The DC combiner boxes shall be located such that conduit runs 
are minimized in the pathways between arrays. DC wiring shall be installed in metallic conduit or raceways when 
located within enclosed spaces in a building. Conduit shall run along the bottom of load bearing members. · 
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SSCTJONR331 
SOLAR PHOTO'IOLTAIC PANELSlMODIJ!.fiS 

R331.1 Safar phate"Jeltaie pev1er systems. So.'ar photow;ltaie powor systeffls shall bo !Rsta!Jed iR aooOfdaRoe with 
SeotloRs R-331.2 throf:Jgh R331. 4 aRd the Ga!ffom!a EleotFioa! Gode. 

R331.2 Aeees-s aRd pathways. Roof aooess, pathwaj's aRd spaoing refll:lkoments s/:Ja!! be pro•1Jded fn aooordanoe 
with Sootlons R331.2.1 thro/;/ffh R331.2.2.4. 

ExeeptioRs: 
1. Dotao/:Jed, noRhahitablo Group U strJotures !no!udfng, but Rot limited to, parking shade. stF1:1Gtures, oaFfJOfts, solar 
treJJises aRd s!FR!!ar struoll:Jres. 
2. Roof aooess, pathways, aRd spaofng raquiroFRoots Reed Rot be p.re•Aded where tho fife aode ofliofa,' has deteFFRinod 
rooftop operations wl!I not be employed. 

R331.2.1 Roaf a66e56 paints. Roof aaoess poiRts shat.' ho leoatod iR amas that de Rot requ.<ro the plaoement of 
grof;JfJd !addeFS 0•1er opoRings suo/:J as wiRdews or deoFS, aRd !ooatod at strong pofRts of bt:JikliRg oonstruotioR iR 
.'eoat!ORS whore the aoaess point does Rot oORfliot with 0•1erhoad obstrJGtiORs suo/:J as tree !irn/Js, w.iros or &igRs. 

R331.2.2 ResideRtialsystems fer sRe aRd two family dwellings. Aooess to rosfdentia! systoFRS for one and two 
fam#y dwellings s/:Ja# he provided iR aaaoFdaRoe with Seot!oos R831.2.1 thro/;/ffh R331.2.2.4. 

R331.2.2.1 $i;ze efsalarphewvsltai6 arFay. Eao/:J photowJltafo affa}' s/:Jal! be limited to 150 feet (4!i 72() mm} 13.y 1!i(} 
feet (45 720 FRFR). Ml:J!ti~'e arr:ays shat! be separated 13.y a 3 feet wide f914 mm} o!oar aooess pathway. · 

R331.2.2.2 Hip ."'Sef layeuts. Pane.'sl aRd modules fRstalled OR .i:osideRtia.' Group R 3 e1,1HcJ.1Rgs with hip roof IQ}'Ol:Jfs 
BhaH be leoatod iR.a maRRorthatprov.iclos a 3 feot wide f914 mm} olearaooesspathwayfFOffl tho oaw:J to the Fi€/ge OR 
oaoh roof slope wheFe paRelsl am/ modH.'es are looated. The aooess pathv.ray s/:Jaf.1 be looated at a strJ•ofHffl.'ly sound 
looatiOR on the /wilding oapablo ofsuppor:f:ing the J.lve .'oad offife fighters aooessing the roof. 

IiixGeptioR: These requirements sha!J Rot apply to roofs with slopes of two HRfts vertiGaf iR 12 uRits hOFi:KJntal (2:12) or 
le8&. 

R331.2.2.3 SiRgle Fidge roafs. PaRo!s aRd modules .'Rsta.'.'ed OR ."Osidential lwildfRgs_with a siRg,'e lidge s/:Ja!I be 
!ooatod iR a maRRer that pro~'fdes two, 3 feet wide f914 mm} aooess pathways from tho eave to the lidge en oaoh roof 
&'ope wheffJ panels and modYles aro !ooatod. 

ExeeptiaR: This ltlquJrement s/:Ja# Ret apply to roofs w!th slopes of two uR!ts •1er:f:ieal .'R 12 HRits ho~Rta! f2:12} or 
le8&. 

R331.2.2.4Raafs with hips md valleys .D.aRe.18 and modules iRsta!.'ed OR ffJsidentfal buf.'d!ngs w#.f:J. roof hips aRri 
•1a!leys s/:Ja.'J be looatod RO olesor than 1EJ ino/:Jes (4!i7 mm} to a hip or a •1a/,'ey whore .D.aRols and modules aro to be 
plaoed on both s.icles of a hip or •.l.8Hey. Whero paRels affJ to he leoatod OR en!y ORO side of a· hlp or ·i1a!!ey that is of 
oqt:Ja.' .'ength, the paRe.18 s/:JaU be peFm#iod to be p!aoed d.ifeotly aqjaoent to tho h!p or valley. 

ExeeptiSR: Those roqH,ifements s/:JaH not apply te FBofs with slepes of Pim t:1Rlts 'lf3r:f:iGa! JR 12 units helizORtal f2:12) or 
lesS: 

R331.2.2.fi AllovtaRee fer smoke ·..rentilatioR epemtiSR. Pane.is aRd modl:J!es installed cm Group R 3 buildings shan 
be leoatod RO fess thaR 3 feet f914 fflffl} fFfJFR the ridge !n effler to a!Jew for firo department Sffloke •1entilat!en 
epeffltiORB. 

ExeeptioR: .D.ane!s aRd modHles s/:Ja!.' be peFFF1ittod to be looatod up to the roof ridge whoFB an altefflati>.re voRtilatioR 
method approved 13.y tho firo oh.lef has been pr:o•1fded or whore the fife oh,ief has detoFFnlRed ver:f:iaal •i1entflatiOR 
toolmiq1:1es will not he empleyod. 

R32!i.fi.1R335.5.1 Automatic sprinkler systems in Group R-3.1 occupancies. An automatic sprinkler system shall 
be installed where required in Section B.313. 
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Exceptions: 
1. Existing Group R-3 occupancies converted to Group R-3.1 occupancies not housing bedridden clients, not 

housing nonarnbulatory clients above the first floor, and not housing clients above the second floor. 
2. Existing Group R-3 occupancies converted to Group R-3. 1 occupancies housing only one bedridden client and 

complying with Section R325.6.3.3R335.6.3.3. 
3. Pursuant to Health and Safety Code Section 13113 existing occupancies housing E1mbulatory children only, 

none of whom are mentally ill or mentally rotafded children cir children with intellectual disabilities, and the 
buildings or portions thereof in which such children are housed are not more than two stories in height, and 
buildings or portions thereof housing such children have an automatic fire alann system activated by approved 
smoke detectors. 

4. Pursuant to Health and Safety Code Section 13143.6 existing occupancies licensed for protective social care 
which house ambulatory clients only, none of whom is a child (under the age of 18 years), or who is elderly (65 
years of age or over). 

R326.6.6R335.6.6 Floor separation. Group R-3.1 occupancies with non-ambulatorv clients housed above the first 
floor shall be provided with a non-fire resistance constructed floor separation at stairs which will prevent smoke 
migration between floors. Such floor separation shall have equivalent construction of 0.5 inch (12.7 mm) gypsum 
wallboard on one side of wall framing. · 

Exceptions: 
1. Occupancies with at least one exterior exit from floors occupied by clients. 
2. Occupancies provided with automatic fire sprinkler systems complying with chapter 9. 

R327.6.2R337.6.2 Requirements. Ventilation openings for enclosed attics, enclosed eave soffit spaces, enclosed 
rafter spaces formed where ceiHngs are applied directfy to the underside of roof rafters, and underfloor ventilation 
openings shall be fully covered with metal wire mesh, vents, other materials, or other devices that meet one of the 
following requirements: 

1. Listed vents comp/ving with ASTM E2886 with the following test results: 
1. 1 The Ember Intrusion Test shall have no flaming ignition of the cotton material. 
1.2 There shall be no flaming ignition during the lntegritv Test portion of the Flame Intrusion Test. The maximum 
temperature of the unexposed side of the vent shall not exceed 662°F (350°C). 

2. Vents comp/ving with all of the following: 
2.1. The dimensions of the openings therein shall be a minimum of 111fih inch (1.6 mm) and shall not exceed 11{/h 
inch (3.2 mm) . 

. 2.2. The materials used shall be noncombustible. 

Exception: Vents located under the roof covering, along the ridge of roofs, with the exposed surface of the vent 
covered by noncombustible win~ mesh, may be of combustible materials. 

2.3. The materials used shall be corrosion resistant. 

R327.6.3R337.6.3 Ventilation openings on the Underside of Eaves and Cornices: Vents shall not be installed on 
the underside of eaves and cornices. 

Exceptions: 
1. Listed vents complying with ASTM E2886 with the following test results: 
1.1 The Ember Intrusion Test shall have no flaming ignition of the cotton material. 
1.2 There shall be no flaming ignition during the Integrity Test portion of the Bame Intrusion Test. The maximum 
temperature of the unexposed side of the vent shall not exceed 662°F (350°C). 

4.-2. The enforcing agency may accept or approve special eave and cornice vents that resist the intrusion of flame 
and burning embers. 
-2:3. Vents complying with the requirements of Section R327.6.2R337.6.2 may be installed on the underside of eaves 
and cornices in accordance with either one of the following conditions: 
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2.1-:-3.1 The attic space being ventilated is fully protected by an automatic sprinkler system installed in accordance 
with Section 903.3.1.1 of the California Building'Code or, 
-24.-3.2 The exterior wall covering and exposed underside of the eave are ofnoncombustib/e material, or ignition
resistant-materials as determined in accordance with SFM Standard 12-7A-5 Ignition-Resistant Material and the vent 
is located more than 12 feet from the ground or walking surface of a deck, porch, patio, or similar surface. 

R327.7.aR337. 7.5 Enclosed roof eaves and roof eave soffits. The exposed underside of enclosed roof eaves having 
either a boxed-in roof eave sofftt with a horizontal underside, or sloping rafter tails with an exterior covering applied to the 
underside of the rafter tails, shall be protected by one of the following: 

1. Non-combustible material. 
2. Ignition-resistant material. 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the rafter 

tails or soffit.. 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the rafter tails or 

soffit including assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire 
Resistance Design Manual. 

5. Boxed-in roof eave soffit assemblies with a horizontal undemide that meet the performance criteria in accordance 
with the test procedures set forth in either of the following: 
5. 1 SFM Standard 12-7 A-3;..,.Q[ 
5.2 ASTM E2957 

Exceptions: The following materials do not require protection: 
1. Gable end overhangs and roof assembly projections beyond an exterior waif other than at the lower end of the 

rafter tails. 
2. Fascia and other architectural trim boards. 

R327.7.6R337.7.6 Exterior porch ceilings. The exposed underside of exterior porch ceilings shall be protected by one 
of the following: 

1. Non-combustible material. 
2. ·ignition-resistant material. 
3. One layer of 518-inch Type X gypsum sheathing applied behind the exterior covering on the under.side of the 

ceiling. 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the ceiling 

assembly including assemblies using the gypsum panel and sheathing products listed in the Gypsum 
Association Fire Resistance Design Manual. 

5. Porch ceiling assemblies with a horizontal underside that meet the performance criteria in accordance with the test 
procedures set fc;irth in either of the following: 
5.1 SFM Standard 12-lA-3;..,.Qf 
5.2 ASTM E2957 

Exception: Architectural trim boards. 

R327.7.7R337.7.7 Floor Projections. The exposed underside of a cantilevered floor projection where a floor assembly 
extends over an exterior wall shall be protected by one of the folfowing: 

1. Non-combustible material. 
2. Ignition-resistant material. 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor · 

projection. 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor projection 

including assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire 
Resistance Design Manual. 

5. The underside of a floor projection assembly that meet the performance criteria in accordance with the test 
procedures set forth in either of the following: 
5.1 SFM Standard .12-7A-3;..,.Qf 
5.2 ASTM E2957 
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Exception: Architectural trim boards. 

R327.7.BR337. 7.8 Underfloor Protection. The underfloor area of elevated or overhanging buildings shall be enclosed 
to grade in accordance with the requirements of this chapter or the underside of the exposed underfloor shall consist of 
one of the following: 

1. Non-combustible material. 
2. Ignition-resistant material. 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor 

projection. 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor including 

assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance 
Design Manual. 

5. The underside of a floor assembly that meets the performance criteria in accordance with the test procedures set forth 
in either of the following: 
5.1 SFM Standard 12-7A-3;_gr 
5.2 ASTM E2957 

Exception: Heavy timber structural columns and beams do not require protection. 

R327.7.9R337.7.9 Underside of Appendages. When required by the enforcing agency the underside of overhanging 
appendages shall be enclosed to grade in accordance with the requirements of this chapter or the underside of the 
exposed underfloor shall consist of one of the following: 

1. Non-combustible material. 
2. Ignition-resistant material. 
3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the underside of the floor 

projection. 
4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the floor including 

assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance 
Design Mariua/. 

5. The underside of a floor assembly that meets the performance criteria in accordance with the test procedures set forth· 
in either of the following: 
5.1 SFM Standard 12-7A-3;_gr 
5.2 ASTM E2957 

Exception: Heavy timber structural columns and beams do not require protection 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 1597.46, 
1597.54, 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 18949.2, Government Code 
Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[5. The SFM proposes to not adopt Chapter 4 though Chapter 7.] 
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CHAPTER 7 
. WALL COVERING 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 

[6. The SFM proposes to only adopt Sections R802.1.5 - R802.1.5.10 contained in 
Chapter 8.] 
(See item 13 for existing SFM amendments and California regulations that are brought forward without modification.} 

Notation: 

CHAPTERS 
ROOF~CEILING CONSTRUCTION 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[7. The SFM proposes to only adopt Sections R901.1, R902.1 - R902.4, R904.1 -
R904.4, and R918 contained in Chapter 9 with the following amendments and 
building standards.] 
(See item 13 for existing SFM amendments and California regulations that are brought forward without modification.} 

Notation: 

CHAPTER9 
ROOF ASSEMBLIES 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[8. The SFM proposes to only adopt Section R1003.9.1 contained In Chapter 10.] 
(See item 13 for existing SFM amendments and California regulations that are brought forward without modification.) 

Notation: 

CHAPTER 10 
CHIMNEYS AND FIREPLACES 

Authority: Health and Safety Code Sections 13108, 13108.5, 13132.7, 13143, 13143.2, 13143.6, 13146, 17921,. 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201through4204 

[9. The SFM proposes to not adopt Chapters 11 through 43.] 
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Part IV-Energy Conservation 

Part V-Mechanical 

CHAPTER 11 
ENERGY EFFICIENCY 

CHAPTER 12 
MECHANICAL ADMINISTRATION 

CHAPTER13 
GENERAL MECHANICAL SYSTEM REQUIREMENTS 

Part VI-Fuel Gas 

Part VII-Plumbing 

Final Express Terms 

CHAPTER14 
HEATING AND COOLING EQUIPMENT 

CHAPTER 15 
EXHAUST SYSTEMS 

CHAPTER 16 
DUCT SYSTEMS 

CHAPTER 17 
COMBUSTION AIR 

CHAPTER 18 
CHIMNEYS AND VENTS 

CHAPTER 19 
SPECIAL FUELMBURNING EQUIPMENT 

CHAPTER20 
BOILERS ANDWATER HEATERS 

CHAPTER21 
HYDRONIC PIPING 

CHAPTER22 
SPECIAL PIPING AND STORAGE SYSTEMS 

CHAPTER23 
SOLAR SYSTEMS 

CHAPTER 24 FUEL GAS 

CHAPTER25 
PLUMBING ADMINISTRATION 

CHAPTER26 
GENERAL PLUMBING REQUIREMENTS 

CHAPTER27 
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PLUMBING FIXTURES 

CHAPTER28 
WATER HEATERS 

CHAPTER29 
WATER SUPPLY AND DISTRIBUTION 

The provisions of Section P2902.5.4, P2902.5.4.1 and P2904 relocated to Section R313.3. 

Part Vl/1-E/ectrica/ 

CHAPTER30 
SANITARY DRAINAGE 

CHAPTER31 
VENTS 

CHAPTER32 
TRAPS 

CHAPTER33 
STORM DRAINAGE 

CHAPTER34 
GENERAL REQUIREMENTS 

CHAPTER35 
ELECTRICAL DEFINITIONS 

CHAPTER36 
SERVICES 

CHAPTER37 
BRANCH CIRCUIT AND FEEDER REQUIREMENTS 

CHAPTER38 
WIRING METHODS 

CHAPTER39 
POWER AND LIGHTING DISTRIBUTION 

CHAPTER40 
DEVICES AND LUMINAIRES 

CHAPTER41 
APPLIANCE INSTALLATION 

CHAPTER42 
SWIMMING POOLS 

CHAPTER43 
CLASS 2 REMOTE-CONTROL, SIGNALING AND POWER-LIMITED CIRCUITS 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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[10. The SFM proposes to adopt Chapter 44.] 
(See item 13 for existing .SFM amendments and California regulations that are brought forward without modification.) 

Part IX-Referenced Standards 

ASTM 

Standard 
reference 
number 
E2886-14 

E2957-15 

NFPA 
13-1-316 
130-1-316 
13R-1-316 

72-1-316 
211-1343 
259-1343 

CHAPTER44 
. REFERENCED STANDARDS 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Referenced 
in code 

Title section number 
Standard Test Method for Evaluating the Abilitv of Exterior ..................................................... R337.6.2, R337. 6.3 
Vents to Resist the Entrv of Embers and Direct Flame lmpingent 

*ASTM E2886, Amended Sections as follows: 

Revise Sections 10.1.8.3. 10.1.8.4. and 10.1.8.5 as follows: 

10.1.8.3 1Nhen Feq1:1eslee, f,Beport the temperatures of the unexposed temperatures on the unexposed side of the vent 
during the entire optional Insulation Test of the Flame Intrusion. 

10.1.8.4 V\lhen Feq1:1eslee, t]le maximum temperature reached during the test by any one of the unexposed surface 
thermocouples during the entire optional Insulation Test of the Flame Intrusion Test. 

10.1.8.5 When Feq1:1eslee, t]le maximum average temperature reached during the test by all of the unexposed surface 
thermocouples during the entire optional Insulation Test pf the Flame Intrusion Test. 

Standard Test Method for Flammability and Resistance to .......................... R337. 7. 6. R337. 7. 7. R337. 7. B. R337. 7.9 
Wildfire Penetrations of Eaves. Soff'tfs and Other Projections. · 

*ASTM E2957, Amended Sections as follows: 

Add new Section 12.5 as follows: 

12.5 Conditions of Acceptance: Should one of the three replicates fail to meet the Conditions of Acceptance. three 
additional tests mav be run. All of the additional tests must meet the Conditions of Acceptance. 
1. Absence of flame penetration of the eaves or horizontal projection assemblv at any time. 
2. Absence of structura/Jailure of the eaves or horizontal projection subassembly at any time. 
3. Absence of sustained combustion of any kind at the conclusion of the 40-minute test. 

Installation of Sprinkler Systems . 
Installation of Sprinkler Systems in One- and Two-family Dwellings and Manufactured Homes 
Installation of Sprinkler Systems in Residential Occupancies up to and Including Four Stories· in 
Height 
National Fire and Signaling and Signaling Alarm Code 
Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances 
Test Method for Potential Heat of Building Materials 
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275-13.:/-3 

720-1542 

Standard Method of Fire Tests for the Evaluation of Thermal Barriers Used Over Foam Plastic 
Insulation · 
Standard for the Installation of Carbon Monoxide (CO) Detection and Warning Equipment 

Notation: 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 1597.46, 
1597.54, 1597.65, 13108, 13108.5, 13113.5, 13113.7, 13113.8, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 
18949.2, Government Code Section 51189 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

[11. The SFM proposes to not adopt Appendices A through L.] 

APPENDIX A 
SIZING AND CAPACITIES OF GAS PIPING 

APPENDIXB 
SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED WITH DRAFT HOODS, CATEGORY I 

APPLIANCES, AND APPLIANCES LISTED FOR USE WITH TYPE B VENTS 

APPENDIXC 
EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT VENT VENTING SYSTEMS 

APPENDIXD 
RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN EXISTING APPLIANCE INSTALLATION 

APPENDIXE 
MANUFACTURED HOUSING USED AS DWELLINGS 

APPENDIXF 
PASSIVE RADON GAS CONTROL 

APPENDIXG 
SWIMMING POOLS, SPAS AND HOT TUBS 

APPENDIXH 
PATIO COVERS 

APPENDIX I 
PRIVATE SEWAGE DISPOSAL 

APPENDIXJ 
EXISTING BUILDINGS AND STRUCTURES 

APPENDIXK 
SOUND TRANSMISSION 

APPENDIX L 
PERMIT FEES 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 · 
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[12. The SFM proposes to not a·dopt Appendices M and remove the following 
text.] 

APPENDIXM 

This Appendix is not applicable in California See Health and Safety Code SectiOns 1597.45, 1597.46, 1597.54 
and 13143 regarding small family day care homes and large family day care homes. Provisions for day care 
facilities shall be in accordance with Section 1.1.3.1 for classification, R326 for large family day care, R325 

for Group R-3.1 or the California Building Code. 

Notation: 
Authority: Health and Safety Code Sections 13108, 13143, 17921, 18949.2 
References: Health and Safety Code Sections 13143, 18949.2 
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**PART 2** 

[13. The SFM proposes to bring forward previously existing California building 
standards or amendments, which represent no change in their effect from the 
2013 California Residential Code. Furthermore, the SFM proposes to codify non
substantive editorial and formatting amendments from the format based upon the 
2012 International Residential Code to the format of the 2015 International 
Residential Code.] 

CHAPTER 1 

SCOPE AND APPLICATION 
DIVISION I 

CALIFORNIA ADMINISTRATION 

SECTION 1.1 
GENERAL 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public health, 
safety and general welfare through structural strength, means of egress facilities, stability, access to persons with 
disabilities, sanitation, adequate lighting and ventilation, and energy conservation; safety to life and property from fire 
and other hazards attributed to the built environment; and to provide safety to fire fighters and emergency responders 
during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, enlargement, 
replacemen~ repair, equipment, ·Use and occupancy, location, maintenance, removal and demolition of evel)I 
detached one-and two-family dwelling, efficiency dwelling unit, and townhouse not more than three. stories above 
grade plane in height with a separate means of egress and structures accessory thereto throughout the State of 
California. 

Exceptions: 
1. Live/work units complying with the requirements of Section 419 of the California Building Code shall be permitted 
to be built as one- and two-family dwellings or townhouses. Fire suppression required by Section 419.5 of the 
California Building Code when constructed under the California Residential Code for one- and two-family dwellings 
shall conform to Section 903.3.1.3 of the California Building Code. 
2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in accordance 
with the California Residential Code for One- and Two-family Dwellings when equipped with a fire sprinkler system in 
accordance with Section R313. 

1.1.3.1 Classification. Structures or portions of structures shall be classified with respect to occupancy in one or 
more of the groups listed below. A room or space that is intended to be occupied at different times for different 
purposes shall comply with all of the requirements that are applicable to each of the purposes for which the room or 
space will be occupied. Structures with multiple occupancies or uses shall comply with Section 508 of the California 
Building Code. Where a structure is proposed for a purpose that is not specifically provided for in this code, such 
structure shall be classified in the group that the occupancy most nearly resembles, according to the fire safety and 
relative hazard involved in accordance with this code or the California Building Code. 

1.1.3.1.1 Residential Group R. Residential Group R includes, among others, the use of a building or structure, or a 
portion thereof, for sleeping purposes when not classified as an Institutional Group I. Residential occupancies shall 
include the following: 

R-3 Residential occupancies where the occupants are primarily permanent in nature and not classified as Group R-1, 
R-2, R-2.1, R-3.1, R-4 or I, including: 
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Buildings that do not contain more than two dwelling units. . 
Townhouses not more than three stories above grade in height with a separate means of egress. 
Adult facilities that provide accommodations for six or fewer persons of any age for less than 24-hours. Licensing 
categories that may use this classification include, but are not limited to: 
Adult Day Programs. 
Child care facilities that provide accommodations for six or fewer persons of any age for fess than 24-hours. 
Licensing categories that may use this classification include, but are not limited to: 
Day-care Center for Mildly fl/ Children, · 
Infant Care Center and Schoof Age Child Day-care Center. 
Family Day-care Homes that provide accommodations for 14 or fewer children, in the provider's own home for less 
than 24-hours. ' 
Congregate living facilities or congregate residences with 16 or fewer persons. 

R-3. 1 This occupancy group may include facilitif!S licensed by a governmental agency for a residentially based 24-
hour care facility providing accommodations for six or fewer clients of any age. Clients may be classified as 
ambulatory, nonambulatory or bedridden. A Group R-3.1 occupancy shall meet the requirements for construction as 
defined for Group R-3, except as otherwise provided for in Section R325R335 Special Provisions For Licensed 24-
Hour Care Facilities in a Group R-3. 1 Occupancy .. This group may include: 

Adult Residential Facilities 
Congregate Living Health Facilities 
Foster Family Homes 
Group Homes 
Intermediate. Care Facilities for the developmentally disabled habilitative 
Intermediate Care Facilities for the Developmentally disabled nursing 
Nurseries for the ff!ll-time care of children under the age of six, but not including uinfants" as defined in Section 202 
Residential Care Facilities for the Elderly 
Small Family Homes and Residential Care 
Facilities for the chronically ill 

Exception: Foster Family Homes or Group Homes licensed by the Department of Social SelVices which provide 
nonmedical board, room and care for six or fewer ambulatory children or children two years of age or younger, and 
which do not have any nonambulatory clients shall not be subject to regulations found in Section ~R335. 

Pursuant to Health and Safety Code Section 13143 with respect to these exempted facilities, no city, county or public 
district shall adopt or enforce any requirement for the prevention of fire or for the protection of life and properly 
against fire and panic unless the requirement would be applicable to a structure regardless of the special occupancy. 
Nothing shall restrict the application of state or focal housing standards to such facilities if the standards are 
applicable to residentf al occupancies and are not based on the use of the structure as a facility for ambulatory 
children. For the purpose of this exception, ambulatory children does not include relatives of the licensee or the 
licensee's spouse. 

Large Family Day-Care Homes. See Section R326R336. 

1.1.3.1.2 Utility and Miscellaneous Group U. Buildings and structures of an accessory character and miscellaneous 
structures not classified in any specific occupancy shall be constructed, equipped and maintained to conform to the 
requirements of this code commensurate with the fire and life hazard incidental to their occupancy. Group U shall 
include, but not be limited to, the following: 

Agricultural buildings 
Aircraft hangars, accessory to a one- or two-family residence (see Section 412.5 of the California Building Code) 
Ba ms 
Carports 
Fences more than 6 feet (1829 mm) high 
Grain silos, accessory to a residential occupancy 
Greenhouses 
Livestock shelters 
Private garages 
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Retaining walls 
Sheds 
Stables 
Tanks 
Towers 

1.1.3.2 Regulated buildings, structures and applications. The model code, state amendments to the model code, 
and/or state amendments where there are no relevant model code provisions shall apply to detached one- and two
family dwellings, townhouses and structures accessory thereto. State agencies with regulatory authority are 
referenced in the Matrix Adoption Table and as specified in Sections 1.2 through 1.14, except where modified by focal 
ordinance pursuant to Section 1. 1. 8. When adopted by a state agency, the provisions of this code shall be enforced 
by the appropriate enforcing agency, but only to the extent of authority granted to such agency by the state 
legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. One- and two-family dwellings, townhouses, employee housing, factory-built housing and other types of dwellings 
containing sleeping accommodations with common toilets or cooking facilities. See Section 1.2.1.1.1. 
2. Permanent buildings and permanent accessory buildings or structures constructed within mobilehome parks and 
special occupancy parks regulated by the Department of Housing and Community Development. See Section 
1.2.1.1.3. 
3 .. Applications regulated by the Office of the State Fire Marshal include, but are not limited to, the following in 
accordance with Section 1.11: 

3. 1. Buildings or structures used or intended for use as a/an: 
1. Home for the elderly, children's nursery, children's home or institution, school or any similar occupancy of any 
capacity 
2. Small family day-care homes, large family day-care homes, residential facilities and _residential facilities for the 
elderly, residential.care facilities · 
3. State institutions or other state-owned or state-occupied buildings 
4. Residential structures 
5. Tents, awnings or other fabric enclosures used in connection with any occupancy 
6. Fire alarm devices, equipment and systems in connection with any occupancy 
7. Wildfand-urban interface fire areas 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted by 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et 
seq. for Building Standards Law, Health and Safety Code Section 17950 for State Housing Law and Health and , 
Safety Code Section 13869. 7 for Fire Protection Districts. See Section 1.1 ;a of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted t;1nd set forth in this code, including other 
codes, standards and publications referred to therein are, by title and date of publication, hereby adopted as standard 
reference documents of this code. When this code does not specifically cover any subject related to building design 
and construction, recognized architectural or engineering practices shall be employed. The National Fire Codes, 
standards and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the International Residential 
Code, or in any other referenced standard, code or document, which are not building standards as defined in Health 
and Safety Code Section 18909, shall not be construed as part of the provisions of this code. For nonbuilding 
standards, or(fers and regulations, see other titles of the California Code of Regulations. 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the standard reference 
documents, the text of these building standards shall govern. 
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1.1.7.2 Specific provisions. Where a specific provision varies from a general provision, the specific provision shall 
apply. · 

1.1. 7.3.1 Detached one- and two-family dwellings. Detached one-and two-family dwellings and townhouses not 
more than three stories above grade plane with a separate means of egress and their accessory structures shall not 

· be required to comply with the more restrictive requirements contained in Title 24, Patt 2, the California Building 
Code, unless the proposed structure(s) exceed the design limitations established in the California Residential Code 
and the code user is specifically directed to use the California Building Code. 

1.1.8 City, county, or city and county amendments, additions or deletions. The provisions of this code do not 
limit the authority of city, county, or city and county governments to establish more restrictive and reasonably 
necessary differences to the provisions contained in this code pursuant to complying with Section 1.1.8.1. The 
effective date of amendments, additions or deletions to this code by city, county, or city and county filed pursuant to 
Section 1. 1. 8. 1 shall be the date filed. However, in no case shall the amendments, additions or deletions to this code 
be effective any sooner than the effective date of this code. Local modifications shall comply with Health and Safety 
Code Section 18941.5 for Building Standards Law, Health and Safety Code Section 17958 for State Housing Law or 
Health and Safety Code Section 13869. 7 for Fire Protection Districts. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards Commission 
that are effective at the time an application for building permit is submitted shall apply to the plans and specifications 
for, and to the construction petformed under, thatpennit. For the effective dates of the provisions contained in this 
code, see the History Note page of this code. 

1.1.11 Format. This parl fundamentally adopts the International Residential Code by reference on a chapter-by
chapter basis. When a specific chapter of the International Residential Code is not printed in the code and is marked 
"Reserved" such chapter of the International Residential Code is not adopted as a porlion of this code. When a 
specific chapter of the International Residential Code is marked "Not adopted by the State of California" but appears 
in the code, it may be available for adoption by local ordinance. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency, but they are not to 
be considered regulatory. · 

1.1.12 Validity. If any chapter, section, subsection, sentence, clause or phrase of this code is for any reason held to 
be unconstitutional, contrary to statute, exceeding the authority of the state as stipulated by statutes or otherwise 
inoperative, such decision shall not affect the validity of the remaining porlion of this code. 
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SECTION 1.9 
Reserved 

SECTION 1.10 
Reserved 

SECTION 1.11 
OFFICE OF THE STATE FIRE MARSHAL 

1.11.1 SFM-Office of the State Fire Marshal. Specific scope of application of the agency responsible for 
enforcement, the enforcement agency and the specific authority to adopt and enforce such provisions of this code, 
unless otherwise stated. 

Application: 
Institutional, educational or any similar occupancy. Any building or structure used or intended for use as an asylum, 
jail, mental hospital, hospital, sanitarium, home for the aged, children's nursery, children's home, school or any similar 
occupancy of any capacity. 

Authority cited-Health and Safety Code Section 13143. 
Reference-Health and Safety Code Section 13143. 

Assembly or similar place of assemblage. Any theater, danceha/I, skating rink, auditorium, assembly hall, meeting 
hall, nightclub, fair building or similar place of assemblage where 50 or more persons may gather together in a 
building, room or structure for the purpose of amusement, entertainment, instruction, deliberation, worship, drinking or 
dining, awaiting transportation, or education. · 

Authority cited-Health and Safety Code Section 13143. 
Reference-Healtfl and Safety Code Section 13143. 

Small family day-care homes. 

Authority cited-Health and Safety Code Sections 1597.45, 1597.54, 13143and17921. 
Reference-Health and Safety Code Section 13143. 

Large family day-care homes. 

Authority cited-Health and Safety Code Sections 1597.46, 1597.54and17921. 
Reference-Health and Safety Code Section 13143. 

Residential facilities and residential facilities for the elderly. 

Authority cited-Health and Safety Code Section 13133. 
Reference-Health and Safety Code Section 13143. 

Any state institution or other state-owned or state-occupied building. 

Authority cited-Health and Safety Code Section 13108 . 
. Reference-Health and Safety Code Section 13143. 

High-rise structures. 

Authority cited-Health and Safety Code Section 13211. 
Reference-Health and Safety Code Section 13143. 

Motion picture production studios. 

Authority cited-Health and Safety Code Section 13143.1. 
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Reference-Health and Safety Code Section 13143. 

Organized camps. 

Authority cited-Health and Safety Code Section 18897.3. 
Reference-Health and Safety Code Section 13143. 

Residential. All hotels, motels, lodging houses, apartment houses and dwellings, including congregate residences 
and buildings and structures accessoty' thereto. Multiple-stoty' structures existing on Januaty' 1, 1975, let for human 
habitation, including and limited to, hotels, motels and ·apartment houses, less than 75 feet (22 860 mm) above the 
lowest floor level having building access, wherein rooms used for sleeping are Jet above the ground floor. 

Authority cited-Health and Safety Code Sections 13143.2 and 17921. 
Reference-Health and Safety Code Section 13143. 

Residential care facilities. Certified family care homes, out-of-home placement facilities, halfway houses, drug 
and/or alcohol rehabilitation facilities and any building or structure used or intended for use as a home or institution 
for the housing of any person of any age when such person is referred to or placed within such home or institution for 
protective social care and supervision services by any governmental agency. 

Authority cited-Health and Safety Code Section 13143.6. 
Reference-Health and Safety Code Section 13143. 

Tents, awnings or other fabric enclosures used in connection with any occupancy. 

Authority cited-Health and Safety Code Section 13116. 
Reference-Health and Safety Code Section.13143. 

Fire alarm devices, equipment and systems in connection with any occupancy. 

Authority cited-Health and Safety Code Section 13114. 
Reference-Health and Safety Code Section 13143. 

Hazardous materials. 

Authority cited-Health and Safety Code Section 13143.9. 
Reference-Health and Safety Code Section 13143. 

Flammable and .combustible liquids. 

Authority cited-Health and Safety Code Section 13143.6. 
Reference-Health and Safety Code Section 13143. 

Public school automatic fire detection, alarm and sprinkler systems. 

Authority cited-Health and Safety Code Section 13143 and California Education Code Article 7.5, Sections 
17074.50, 17074.52 and 17074.54. 
Reference-Government Code Section 11152.5, Health and Safety Code Section 13143 and California Education 
Code Chapter 12.5, Leroy F. Greene School Facilities Act of 1998, Article 1. 

Wild/and-Urban interface fire area. 

Authority cited-Health and Safety Code Sections 13143, 13108.5(a) and 18949.2(b) and (c) and 
Government Code Section 51189. 
Reference-Health and Safety Code Sections 13143, Government Code Sections 51176, 51177, 51178 and 51179 
and Public Resources Code Sections 4201 through 4204. 

1.11.2 Duties and powers of the enforcing agency. 
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1.11.2.1 Enforcement . 

. 1.11.2.1.1 The responsibility for enforcement of building standards adopted by the State Fire Marshal and published 
in the California Building Standards Code relating to fire and panic safety and other regulations of the State Fire 
Marshal shall except as provided in Section 1.11.2.1.2 be as follows: 

1. The city, county, or city and county with jurisdiction in the area affected by the standard or regulation shall delegate 
the enforcement of the building standards relating to fire and panic safety and other regulations of the State Fire 
Marshal as they relate to Group R-3 occupancies, as described in Section 1.1.3.1 or CCR, Part 2 California Building 
Code,, Section 310.1, to either of the following: 

1.1. The chief of the fire authority of the city, county or city and county, or an authorized representative. 
1. 2. The chief building official of the city, county or city and county, or an authorized representative. 

2. The chief of any city or county fire department or of any fire protection district, and authorized representatives, shall 
enforce within the jurisdiction the building standards and other regulations of the ·State Fire Marshal, except those 
described in Item 1 or 4. 
3. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in areas outside of corporate cities arid districts providing fire protection services. · 
4. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in corporate cities and districts providing fire protection services on request of the chief fire official or the 
governing body. 
5. Any fee charged pursuant to the enforcement authority of this section shall not exceed the estimated reasonable 
cost of providing the service for which the fee is charged pursuant to Section 66014 of the Government Code. 

1.11.2.1.2 Pursuant to Health and Safety Code Section 13108, and except as otherwise provided in this section, 
building standards adopted by the State Fire Marshal published in the California Building standards Code relating to 
fire and panic safety shall be enforced by the State Fire Marshal in all state-owned buildings, state-occupied buildings 
and state institutions throughout the state. Upon the written request of the chief fire official of any city, county, or fire 
protection district, the State Fire Marshal may authorize such chief fire official and his or her authorized 
representatives, in their geographical area of r-esponsibility, to make fire prevention inspections of state-owned or 
state-occupied buildings, other than state institutions, for the purpose of enforcing the regulations relating to fire and 
panic safety adopted by the State Fire Marshal pursuant to this section and building standards relating to fire and 
panic safety published in the California Building Standards ,Code. Authorization from the State Fire Marshal shall be 
limited to those fire departments or fire districts which maintain a fire prevention bureau staffed by paid personnel. 

Pursuant to Health and Safety Code Section 13108, any requirement or order made by any chief fire official who is 
authorized by the state Fire Marshal to make fire prevention inspections of state-owned or state-occupied buildings, 
other than state institutions, may be appealed to the State Fire Marshal. The State Fire Marshal shall, upon receiving 
an appeal and subject to the provisions of Chapter 5 (commencing with Section 18945) of Part 2.5 of Division 13 of 
the Health and Safety Code, determine if the requirement or order made is reasonably consistent with the fire and 
panic safety regulations adopted by the State Fire Marshal and building standards relating to fire and panic safety 
published in the California Building Code. 

Any person may request a code interpretation from the State Fire Marshal relative to the intent of any regulation or 
provision adopted by the State Fire Marshal. When the request relates to a specific project, occupancy or building, 
the State Fire Marshal shall review the issue with the appropriate local enforcing agency prior to rendering such code 
interpretation. 

1.11.2.1.3 Pursuantto Health and Safety Code Section 13112, any person who violates any order, role or regulation 
of the State Fire Marshal is guilty of a misdemeanor punishable by a fine of not less than $100.00 or more than 
$500.00, or by imprisonment for not less than six months, or by both. A person is guilty of a separate offense each 
day during which he or she commits, continues or permits a violation of any provision of, or any order, role or 

. regulation of, the State Fire Marshal as contained in this code. 

Any inspection authority who, in the exercise of his or her authority as a deputy State Fire Marshal, causes any legal 
complaints to be filed or any arrest to be made shall notify the State Fire Marshal immediately following such action. 
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1.1-1.2.2 Right of entry. The fire chief of any city, county or fire protection district, or such person's authorized 
representative, may enter any state institution of any other state-owned or state-occupied building for the purpose of 
preparing a fire suppression preplanning program or for the purpose of investigating any fire in a state-occupied 
building. 

The State Fire Marshal, his or her deputies or salaried assistants, the chief of any city or county fire department or fire 
protection district and his or her authorized representatives may enter any building or premises not used for dwelling 
purposes at any reasonable hour for the -purpose of enforcing this chapter. The owner, lessee, manager or operator 
of any such building or premises shaf/ permit the State Fire Marshal, his or her deputies or salaried assistants and the 
chief of any city or county fire deparlment or fire protection district and his or her authorized representatives to enter 
and inspect them at the time and for the purpose stated in this section. 

1.11.2.3 More restrictive fire and panic safety building standards. 

1.11.2.3.1 Any fire protection district organized pursuant to Health and Safety Code Part 2. 7 (commencing with 
Section 13800) of Division 12 may adopt building standards relating to fire and panic safety that are more stringent 
than those building standards adopted by the State Fire Marshal and contained in the California Building Standards 
Code. For these purposes, the district board shafl be deemed a legislative body and the district shall be deemed a 
local agency. Any changes or modifications that are more stringent than the requirements published in the California 
Building Standards Code relating to fire and panic safety shall be subject to Section 1. 1.8.1. 

1.11.2.3.2 Any fire protection district that proposes to adopt an ordinance pursuant to this section shall, not less than 
30 days prior to noticing a proposed ordinance for public hearing, provide a copy of that ordinance, together with the 
adopted findings made pursuant to Section 1. 11.2.3.1, to the city, county, or city and county where the ordinance will 
apply. The city, county, or city and county may provide the district with written comments, which shall become part of 
the fire protection district's public hearing record. 

1.11.2.3.3 The fire protection district shall transmit the adopted ordinance to the city, county, or city and county where 
the ordinance will apply. The legislative body of the city, county, or city and county may ratify, modify or deny an 
adopted ordinance ·and transmit its determination to the district within 15 days of the determination. Any modification 
or denial of an adopted ordinance shall include a written statement describing the reasons for any modifications or 
denial. No ordinance adopted by the district shall be effective until ratification by the city, county, or city and county 
where the ordinance will apply. Upon ratification of an adopted ordinance, the city, county, or city and county shall fife 
a copy of the findings of the district, and any findings of the city,. county, or city and county, together with the adopted 
ordinance expressly marked and identified to which each finding refers, in accordance with Section 1.1.8.1:3. 

1.11.2.4 Request for alternate means of protection. Requests for approval to use an alternative material, assembly 
or materials, equipment, method of construction, method of installation of equipment or means of protection shall be 
made in writing to the enforcing agency by the owner or the owner's authorized representative and shall be 
accompanied by a full statement of the conditions. Sufficient evidence or proof shall be submitted to substantiate any 
claim that may be made regarding its conformance. The enforcing agency may require tests and the submission of a 
test report from an approved testing organization as set forth in Title 19, California Code of Regulation, to 
substantiate the equivatency of the proposed alternative means of protection. 

When a request for alternate means of protection involves hazardous materials, the authority having jurisdiction may 
consider implementation of the findings ·and recommendations identified in a Risk Management Plan (RMP) 
developed in accordance with Title 19, Division 2, Chapter4.5, Article 3. 

Approval of a request for use of an alternative material, assembly of materials, equipment, method of construction, 
method of installation of equipment or means of protection made pursuant to these provisions shall be limited to the 
particular case covered by request and shaft not be construed as establishing any precedent for any future request. 

1.11.2.5 Appeals. When a request for an alternate means of protection has been denied by the enforcing agency, the 
applicant may file a written appeal to the State Fire Marshal for consideration of the applicant's proposal. Jn 
considering such appeal, the State Fire Marshal may seek the advice of the State Board of Fire Services. The State 
Fire Marshal shaft, after considering aft of the facts presented, including any recommendations of the State Board of 
Fire Services, determine if the proposal is for the purposes intended, at feast equivalent to that specified in these 
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regulations in quality, strength, effectiveness, fire resistance, durability and safety, and shall transmit such findings 
and any recommendations to the applicant and to the enforcing agency. 

1.11.3 Construction documents. 

1.11.3.1 Public schools. Plans and specifications for the construction, alteration or addition to any building owned, 
leased or rented by any public school district shall be submitted to the Division of the State Architect. 

1.11.3.2 Movable walls and partitions. Plans or diagrams shall be submitted to the enforcing agency for approval 
before the installation of, or rearrangement of, any movable wall or partition in any occupancy. Approval shall be 
granted only if there is no increase in the fire hazard. 

1.11.3.3 New construction high-rise buildings. 

1. Complete plans or specifications, or both, shall be prepared covering all work required to comply with new 
construction high-rise buildings. Such plans and specifications shall be submitted to the enforcing agency having 
jurisdiction. . 
2. All plans and specifications shall be prepared under the responsible charge of an architect or a civil or structural 
engineer authorized by law to develop construction plans and specifications, or by both such architect and engineer. 
Plans and specifications shall be prepared by an engineer duly qualified in that branch of engineering oecessary to 
perform such services. Administration of the work of construction shall be under the charge of the responsible 
architect or engineer except that where plans and specifications involve alterations or repairs; such work of 
construction may be administered by an e,ngineer duly qualified to perform such seNices and holding a valid 
certificate under Chapter 7 (commencing with Section 65700) of Division 3 of the Business and Professions Code for 
performance of services in that branch of engineering in which said plans, specifications and estimates and work of 
construction are applicable. 

This section shall not be construed as preventing the design of fire-extinguishing systems by persons holding a C-16 
license issued purpuant to Division 3, Chapter 9, Business and Professions Code. In such instances, however, the 
responsibility charge of this section shall prevail. 

1.11.3.4 Existing high-rise buildings. 

1. Complete plans or specifications, or both, shall be prepared covering all work required by Seetioo 3412 Chapter 11 
of the California Fire Code and the California Existing Building Code for existing high-rise buildings. Such plans or 
specifications shall be submitted to the enforcing agency having jurisdiction. 
2.. When new construction is required to conform with the provisions of these regulations, complete plans or 
specifications, or both, shall be prepared in accordance with the provisions of this subsection. As used in this section, 
"new construc;tion" is not intended to include repairs, replacements or minor alterations which do not disrupt or 
appreciably add to or affect the structural aspects of the building. · 

1.11.3.5 Retention of plans. Refer to Building Standards Law, Health and Safety Code Sections 19850 and 19851 
for permanent retention of plans. 

1.11.4 Fees. 1.11.4.1 Other fees. Pursuant to Health and Safety Code Section 13146.2, a city, county or district 
which inspects a hotel, motel, lodging house or apartment house may charge and collect a fee for the inspection from 
the owner of the structure in an amount, as determined by the city, county or district, sufficient to pay its costs of that 
inspection. 

1.11.4.2 Large family day-care. Pursuant to Health and Safety Code Section 1597.46, Large Family Day-Care 
Homes, the local government shall process any required permit as economically as possible, and fees charged for 
review shall not exceed the costs of the review and permit process. 

1.11.4.3 High-rise. Pursuant to Health and Safety Code Section 13217, High-rise Structure Inspection: Fees and 
costs, a local agency which inspects a high-rise structure pursuant to Health and Safety Code Section 13217 may 
charge and collect a fee for the inspection from the owner of the high-rise structure in an amount, as determined by 
the local agency, sufficient to pay its costs of that inspection. 
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1.11.4.4 Fire clearance preinspection. Pursuant to Health and Safety Code Section 13235, Fire Clearance 
Preinspection, fee, upon receipt of a request from a prospective licensee of a community care facility, as defined in 
Section 1502, of a residential care facility for the elderly, as defined in Section 1569.2, or of a child day-care facility, 
as defined in Section 1596. 750, the local fire enforcing agency, as defined in Section 13244, or State Fire Marshal, 
whichever has primary jurisdiction, shall conduct a preinspection of the facility prior to the final fire clearance 
approval. At the time of the preinspection, the primary fire enforcing agency shall price consultation and interpretation 
of the fire safety regulations and shall notify the prospective licensee of the facility in writing of the specific fire safety 
regulations which shall be enforced in order to obtain fire clearance approval. A fee equal to, but not exceeding, the 
actual cost of the preinspection services may be charged for the preinspection of a facility with a capacity to serve 25 
or fewer persons. A fee equal to, but not exceeding, the actual cost of the preinspection services may be charged for 
a preinspection of a facility with a capacity to serve 26 or more persons. 

1.11.4.5 Care facilities. The primary fire enforcing agency shall complete the final fire clearance inspection for a 
community care facility, residential care facility for the elderly, or child day~are facility within 30 days of receipt of the 
request for the final inspection, or as of the date the prospective facility requests the final prelicensure inspection by 
the State Department of Social Services, whichever is later. 

Pursuant to Health and Safety Code Section 13235, a preinspection fee equal to, but not exceeding, the actual cost 
of the preinspection services may be charged for a facility with a capacity to serve 25 or less clients. A fee equal to, 
but not exceeding, the actual cost of the preinspection services may be charged for a preinspection of a facility with a 
capacity to serve 26 or more clients. 

Pursuant to Health and Safety Code Section 13131.5, a reasonable final inspection fee, not to exceed the actual cost 
of inspection services necessary to complete a final inspection may be charged for occupancies classified as 
residential care facilities for the elderly (RCFE). 

Pursuant to Health and Safety Code Section 1569.84, neither the State Fire Marshal nor any local public entity shall 
charge any fee for enforcing fire inspection regulations pursuant to state law or regulation or local ordinance, with 
respect to residential care facilities for the elderly (RCFE) which service six or fewer persons. 

1.11.4.6 Requests of the Office of the State Fire Marshal. Whenever a local authority having jurisdiction requests 
that the State Fire Marshal perform plan review and/or inspection services related to a building permit, the applicable 
fees for such shall be payable to the Office of the State Fire Marshal. 

1.11.5 Inspections. Work performed subject to the provisions of this code shall comply with the inspection 
requirements of Sections R109.1 through R109.1.6. 

1. 11.5.1 Existing Group I -1 or R occupancies. Licensed 24-hour care in a Group 1-1 or R occupancy in existence 
and originally classified under previously adopted state codes shall be preinspected under the appropriate previous 
code, provided there is no change in the use or character which would place the facility in a different occupancy 
group. 

1.11. 6 Certificate of occupancy. A Certificate of Occupancy shall be issued as specified in Section R110. 

1.11. 7 Temporary structures and uses. See Section R107. 

1.11.8 Service utilities. See Section R111. 

1.11.9 Stop work order. See Section R114. 

1.11.10 Unsafe buildings, structures and equipment. See Title 24, Part 2, California Building Code, Section 115. 
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SECTION 1.14 
Reserved 

DIVISION II 
ADMINISTRATION 

Division II is not adopted by the Department of Housing and Community Development or the 
State Fire Marshal except where specifically indicated in the Matrix Adoption Table. 

R101.2 Scope. The provisions of the !RtematJORalCalifomia Residential Code for One- and Two-family Dwellings 
shall apply to the construction, alteration, movement, enlargement, replacement, repair, equipment, use and 
occupancy, location, removal and demolition of detached one-· and two-family dwellings and townhouses not more 
than three stories above grade plane in height with a separate means of egress and their accessory structures not 
more than three stories above grade plane in height. 

Exceptions: 
1. Live/work units located in townhouses and complying with the requirements of Section 419 of the 
IRtematiORalCalifomia Building Code shall be permitted to be constructed in accordance with the 
!RtematioRa!Califomia Residential Code for One- and Two-Family Dwellings. Fire suppression required by Section 
419.5 of the California Building Code when constructed under the !ntematiORa/Califomia Residential Code for One
and Two-family Dwellings shall conform to Section P2W4R313. 
2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in accordance 
with the !Rtemat!ORaJCalifornia Residential Code for One- and Two-family Dwellings where equipped with a fire 
sprinkler system in accordance with Section P2W4R313. 

R102.7 Existing structures. The legal occupancy of any structure existing on the date of adoption of this code shall 
be permitted to continue without change, except as is specifically covered in this code, the International Property 
Maintenance Code or the IRtematiORa!California Fire Code, or as is deemed necessary by the building official for the 
general safety and welfare of the occupants and the public. 

R104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code 
are not intended to prevent the installation of any material or to prohibit any design or method of construction not 
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, 
design or method of construction shall be approved where the building official finds that the proposed design is 
satisfactory and complies with the intentof the provisions of this code, and that the material, method or work offered 
is, for the purpose intended, not less than the equivalent of that prescribed in this code. Compliance with the specific 
performance-based provisions of the International Codes shall be ·an alternative to the specific requirements of this 
code. Where the alternative material, design or method of construction is not approved, the building official shall 
respond in writing, stating the reasons why the alternative was not approved. 

R110.2 Change in use. Changes in the character or use of an existing structure shall not be made except as 
specified in SeotioRs J408 aRd J409 of the lntematioRalCa!lfomia 81-JikllRg Code.Chapter 11 of the California Fire 
code and California Existing Building Code. 

CHAPTER2 
DEFINITIONS 

R201.3 Terms defined in other codes. Where terms are not defined in this code such terms shall have meanings 
ascribed in other code p1:1blioati0Rs ef the IRternatioRal Code Co1:1Roil the California Building Standards Code, Title 24, 
California Code of Regulations. 

R201.4 Terms not defined. Where terms are riot defined through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context implies. 

For applications listed in Section 1. 11 regulated by the Office of the State Fire Marshal, where tenns are not defined 
through the methods authorized by this section, such tenns shall have ordinarily accepted meanings such as the 
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coritext implies. Webster's Third New International Dictionary of the English Language, Unabridged, shall be 
considered as providing ordinarily accepted meanings. 

AGED HOME OR INSTITUTION. A facility used for the housing of persons 65 years of age or older in need of care 
and supervision. (See definition of "care and supervision'? 

APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or 
furnishing inspection services, where such agency has been approved by the building official. "Approved agency" 
shall mean "Listing agency" and "Testing agency." 

APPROVED LISTING AGENCY. Any agency approved by the enforcing agency, unless otherwise provided by 
statute, which is in the business of listing and labeling and which makes available at least an annual published report 
of such listings in which specific information is included that the product has been tested to recognized standards and 
found to comply. 

APPROVED TESTING AGENCY. Any agency which is determined by the enforcing agency, except as othe!Wise 
provided by statute, to have adequate personnel and expertise to carry out the testing of systems, materials, and 
constroction fixtures or appliances. 

BEDRIDDEN PERSON. A person, requiring assistance in turning and repositioning in bed, or being unable to 
independently transfer to and from bed, except in facilities with appropriate and sufficient care staff, mechanical 
devices if necessary, and safety precautions as determined in Title 22 regulations, by the Director of Social Services 
or his or her designated representative. Persons who are unable to independently transfer to and from bed, but who 
do not need assistance to tum or reposition in bed, shall be considered nonambulatory. 

The Director of Social Services or his or her designated representative shall make the determination of the bedridden 
status of persons with developmental disabilities, in consultation with the Director of Developmental Services or his or 
her designated representative. 

The Director of Social Services or his or her designated representative shall make the determination of the bedridden 
status of all other persons with disabilities who are not developmentally disabled. 

BUILDING. Building shall mean any one- and two-family dwelling or portion thereof, including townhouses, that is 
used, or designed or intended to be used for human habitation, for living, sleeping, cooking or eating purposes, or 
any combination thereof, and shall include accessory structures thereto. 

Exceptions: For applications listed in Section 1.8. 1 regulated by the Department of Housing and Community 
Development, "Building" shall not include the following: 

1. Any mobilehome as defined in Health and Safety Code Section 18008. 
2. Any manufactured home as defined in Health and Safety Code Section 18007. 
3. Any commercial modular as defined in Health and Safety Code Section 18001.8 or any special purpose 
commercial modular as defined in Section 18012.5. 
4. Any recreational vehicle as defined in Health and Safety Code Section 18010. 
5. Any multifamily manufactured home as defined in Health and Safety Code Section 18008. 7. 

For additional information, see Health and Safety Code Section 18908. 

Note: Building shall have the same meaning as defined in Health and Safety Code Sections 17920 and 18908 for the 
applications specified in Section 1. 11. 

CARE AND SUPERVISION. Any one or more of the following activities provided by a person or facility to meet the 
needs of the clients: 

Assistance in dressing, grooming, bathing and other personal hygiene 
Assistance with taking medication 
Central storing and/or distribution of medications 
Arrangement of and assistance with medical and dental care 
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Maintenance of house mies for the protection of clients 
Supervision of client schedules and activiti<~s · 
Maintenance and/or supervision of client cash resources or property 
Monitoring food intake or special diets 
Providing basic seMces required by applicable law and regulation to be provided by the licensee in order to obtain 
and maintain a community-care facility license 

CATASTROPHICALLY INJURED, A person whose origin of disability was acquired through trauma or 
nondegenerative neurofogic illness, for whom it has been determined by the Department of Health Services 
Certification and Ucensing that active rehabilitation would be beneficial. 

CHILD-CARE CENTER. Any facility of any capacity other than a large· or small family day-care home as defined in 
these regulations in which Jess than. 24-hour-per-day nonmedica/ supervision is provided for children in a group 
setting. 

CHILD OR CHILDREN. A person or persons under the age of 18 years. 

CHRONICALLY ILL. See "TERM/NALLY ILL." 

CON GREGA TE RESIDENCE. Any building or portion thereof that contains facilities for living, sleeping and 
sanitation, as required by this code, and may include facilities for eating and cooking, for occupancy by other than a 
family. A congregate residence may be a shelter, convent, monastery, dormitory, fraternity or sorority house, but does 
not include jails, hospitals, nursing homes, hotels or lodging houses. 

DAY-CARE shall, for the purposes of these regulations, mean the care of persons during any period of a 24-hour day 
where permanent sleeping accommodations are not provided. 

Note: "Day-care" shall not be construed to preclude the use of cots or mats for napping purposes, provided all 
employees, attendants and staff personnel are awake and on duty in the area where napping occurs. 

DAY-CARE HOME, FAMILY. A home that regularly provides care, protection and supervision for 14 or fewer 
children, in the provider's own home, for periods of less than 24 hours per day, while the parents or guardians are 
away, and is either a large family day-care home or a small family day-care home. 

DAY-CARE HOME, LARGE FAMILY. A provider's own home which is licensed to provide day care for periods less 
than 24 hours per day for nine to 14 persons, including children under the age of 10 years who reside at the home. 

DAY-CARE HOME, SMALL FAMILY. A home which provides family day-care to eight or fewer children, including 
children under the age of 10 years who reside at the home, in the provider's own home, for periods of less than 24 
hours per day. Small family day-care homes are exempted from state fire and life safety regulations other than those 
state and local standards applicable to Group R-3 Occupancies. [See Health and Safety Code, Section 13143 (b).] 

ENFORCING AGENCY. The designated department or agency as specified by statute or regulation. 

FULL-TIME CARE shall mean the establishment and routine care of persons on an hourly, daily, weekly, monthly, 
yearly or permanent basis, whether for 24-hours per day or less, and where sleeping accommodations are provided. 

iNFANT, for the purpose of these regulations, shall mean any child who because of age only, is unable to walk and 
requires the aid of another person to evacuate the building. In no case shall the term "infanf' mean a child 2 years of 
age or older. 

LISTED. [SFM] Equipment, materials, products or seivices included in a list published by an organization acceptable 
to the code official and concerned with evaluation of products or services that maintains periodic inspection of 
production of listed equipment or materials or periodic evaluation of services and whose listing states either that the 
equipment, material, product or seivice meets identified standards or has been tested and found suitable for a 
specified purpose. For applications listed in Section 1.11 regulated by the Office of the State Fir.e Marshal, "listed" 
shall also mean equipment or materials accepted by the state fire marshal as conforming to the provis.ions of the 
State Fire Marshal's regulations and which are included in a list published by the State Fire Marshal. 
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NON~MBULATORY PERSONS are persons unable to leave a building unassisted under emergency conditions. It 
includes, but is not limited to, persons who depend on mechanical aids such as crutches, walkers and wheelchairs 
and any person who is unable to physically and mentally respond to a sensory signal approved by the state fire 
marshal or an oral instruction relating to fire danger. 

The determination of ambulatory or nonambulatory status of persons with developmental disabilities shall be made by 
the Director of Social SeNices or his or her designated representative, in consultation with the director of 
Developmental Services or his or her designated representative. The determination of ambulatory or nonambulatory 
status of all other disabled persons placed after January 1, 1984, who are not developmentally disabled shall be 
made by the Director of Social Services or his or her designated representative. 

NONCOMBUSTIBLE MATERIAL. Materials tl'lat pass the test prosed1::1re for defining nonsomb1::1stibility of elementary 
materials set fortl'l in ASTM E 136. Noncombustible as applied to building construction material means a material 
which; in the form in which it is used, is either one of the following: 

1. Material of which no part will ignite and bum when subjected to fire. Any material passing ASTM E 136 shall be 
considered noncombustible. 
2. Material having a structural base of noncombustible material as defined in Item 1 above, with a surfacing material 
not over 118 inch {3.2 mm) thick which has a flame-spread index of 50 or less. 

"Noncombustible" does not apply to surface finish materials. Material required to be noncombustible for reduced 
clearances to flues, heating appliances or other sources of high temperature shall refer to material conforming to Item 
1. No material shall be classed as noncombustible which is subject to increase in combustibility or flame-spread 
index, beyond the limits herein established, through the effects of age, moisture or other atmospheric condition. 

PROTECTIVE SOCIAL CARE FACILITY. A facility housing persons, who are referred, placed or caused to be 
placed in the facility, by any governmental agency and for whom the services, or a portion thereof, are paid for by any 
governmental agency. These occupancies shall include, but are not limited to, those commonly referred to as 
"assisted living facilities," "social rehabilitation facilities," "certified family care homes," "out-of-home placement 
facilities" and "halfway houses." 

RESIDENTIAL CARE FACILITY FOR THE CHRONICALLY ILL (RCFICI), as termed, means a housing arrangement 
with a maximum capacity of 25 residents that provides a range of services to residents who have chronic, life
threatening illnesses. 

RESIDENTIAL CARE FACILITY FOR THE ELDERLY (RCFE), as defined in Health and Safety Code Section 
1569.2, shall mean a facility with a housing arrangement chosen voluntarily by persons 60 years of age or over, or 
their authorized representative, where varying levels and intensities of care and supervision, protective supervision or 
personal care are provided, based on their varying needs, as determined in order to be admitted and to remain in the 
facility. Persons under 60 years of age with compatible needs, as determined by the Department of Social Services in 
regulations, may be allowed to be admitted or retained in a residential-care facility for the elderly. Pursuant to Health 
and Safety Code Section 13133, regulations of the State Fire Marshal pertaining to Group R, Division 2 Occupancies 
classified as Residential Facilities (RF) and Residential~care Facilities for the Elderly (RGFE) shall apply uniformly 
throughout the state and no city, county, city and county, including a charter city or charter county, or fire protection 
district shall adopt or enforce any ordinance or local rule or regulation relating to fire and panic safety which is in 
consistent with these regulations. A city, county, city and county, including a charter city or charter county may 
pursuant to Health and Safety Code Section 13143.5, or a fire protection district may pursuant to Health and Safety 
Code Section 13869. 7, adopt standards more stringent than those adopted by the State Fire Marshal that are 
reasonably necessary to accommodate local climate, geological or topographical conditions relating to roof coverings 
for Residential-care Facilities for the Elderly. 

RESIDENTIAL FACILITY (RF), as defined in Section 1502 of the Health and Safety Code, shall mean any family 
home, group care facility or similar facility determined by the director of Social Services, for 24-hour nonmedical care 
of persons in need of personal services, supervision, or assistance essential for sustaining the activities of daily living 
or for the protection of the individual. Such facilities include small family homes and social rehabilitation facilities. 
Pursuant to Health and Safety Code Section 13133, regulations of the State Fire Marshal pertaining to Group R 
·Occupancies classified as Residential Facilities (RF) and Residential-care Facilities for the Elderly (RCFE) shall apply 
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uniformly throughout the state and no city, county, city and county, including a charter city or charter county, or fire 
protection district shall adopt or enforce any ordinance or local rule or regulation relating to fire and panic safety 
which is in consistent with these regulations. A city, county, city and county, including a charter city or charter county 
may pursuant to Health and Safety Code Section 13143.5, or a fire protection district may pursuant to Health and 
Safety Code Section 13869. 7, adopt standards more stringent than those adopted by the State Fire Marshal that are 
reasonably necessary to accommodate local climate, geological or topographical conditions relating to roof coverings 
for Residential-care Facilities for the Elderly. 

RESTRAINT. The physical retention of a person within a room, cell or cell block by any means, or within the exterior 
walls of a building by means of locked doors inoperable by the person restrained. Restraint shall also. mean the 
physical binding, strapping or similar restriction of any person in a chair, walker, bed or other contrivance for the 
purpose of deliberately restricting the free movement of ambulatory persons. Restraint shall not be construed to 
include nonambulatory persons nor shall it include the use of bandage material, strip sheeting or other fabrics or 
materials (soft ties) used to restrain persons in hospital-type beds or wheelchairs to prevent injury, provided an 
approved method of quick release is maintained. Facilities employing the use of soft ties, however, shall be classified 
as a building used to house nonambulatory persons. Restraint shall not be practiced in licensed facilities classified as 
Group 1-1, R-3.1 and R-4 occupancies unless constructed as a Group 1-3 occupancy. For Group 1-3 Occupancies see 
Section -3()8,.4308.5 of the California Building Code. 

STATE-OWNED/LEASED BUILDING. A building or portion of a building that is owned, leased or rented by the state. 
State-leased buildings shall include all required exits to a public way setving such leased area or space. Portions of 
state leased buildings that are not leased or rented by the state shall not be included within the scope of this section 
unless such portions present an exposure hazard to the state-leased area or space. 

TERM/NALLY ILL, as termed for an individual, means the individual has a life expectancy of six months or less as 
stated in writing by his or her attending physician and surgeon. 

CHAPTER3 
BUILDING PLANNING 

R301.1 Application. Buildings and structures, and parts thereof, shall be constructed to safely support all loads, 
including dead loads, live loads, roof loads, flood loads, snow loads, wind loads and seismic loads as prescribed by 
this code. The construction of buildings and structures in accordance with the provisions of this code shall result in a 
system that provides a complete load path that meets the requirements for the transfer of loads from their point of 
origin through the load-resisting elements to the foundation. Buildings and structures constructed as prescribed by 
this code are deemed to comply with the requirements of this section. 

Existing buildings housing existing protective social care homes or facilities established prior to 1972 (see .seetieR 
3413 of tho Galifomia B1:1l'ding CodeChapter 11 of the California Fire Code and the California EXisting Building Code). 

R302.1 Exterior walls. Construction, projections, openings and penetrations of exterior walls of dwellings and 
accessory buildings shall comply with Table R302.1{1); or dwellings and accessory buildings equipped throughout 
with an automatic sprinkler system installed in acc0rdance with Section R29Q.4.R313 shall comply with Table 
R302.1{2). 

Exceptions: 
1. Walls, projections, openings or penetrations in walls perpendicular to the line used to determine the fire separation 
distance. 
2. Walls of dwellings and accessory structures located on the same lot. 
3. Detached tool sheds and storage sheds, playhouses and similar structures exempted from permits are not required 
to provide wall protection based on location on the lot. Projections beyond the exterior wall shall not extend over the 
lot line. 
4. Detached garages accessory to a dwelling located within 2 feet (610 mm) of a lot line are permitted to have roof 
eave projections not exceeding 4 inches (102 mm). 
5. Foundation vents installed in complia,nce with this code are permitted. 
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EXTERIOR WALLS-DWELLINGS WITM FIRe SPRINKbeRS AND ACCESSORY BUILDINGS 
WITH AUTOMATIC RESIDENTIAL FIRE SPRINKLER PROTECTION 

EXTERIOR WALL E_LEMENT 

Walls 

Projections 

Openings in walls 

Penetrations 

For SI: 1 foot= 304.8 mm. 
NIA = Not Applicable 

Fire-resistance rated 

Not fire-resistance rated 

Not allowed 

Fire-resistance rated 

Not fire-resistance rated 

Not allowed 

Unlimited 

All 

MINIMUM FIRE-
MINIMUM FIRE 

RESISTANCE RATING 
SEPARATION 

DISTANCE 
1 hour-tested in 

accordance with ASTM E 
Ofeet 

119 or UL 263 with 
exposure from the outside 

0 hours 3 feeta 

NIA < 2 feet 

1 hour on the undersideb, c 2 feeta 

O hours 3feet 

NIA < 3 feet 

0 hours 3 feeta 
Comply with Section . < 3 feet 

R302.4 
None required 3 feeta 

a. For residential subdivisions where all dwellings and accesSOfY' buildings are equipped throughout with an 
automatic sprinkler system i_nstalled in accordance with Section -?2004R313, the fire separation distance for nonrated 
exterior walls and rated projections shall be permitted to be reduced to 0 feet, and unlimited unprotected openings 
and penetrations shall be permitted, where the adjoining lot provides an open setback yard that is 6 feet or more in 
width on the opposite side of the property line. 
b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if 
fireblocking is provided from the wall top plate to the underside of the roof sheathing. 
c. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave 
provided that gable vent openings are not installed. · 

R302.2 Townhouses. Common walls separating townhouses shall be assigned a fire-resistance rating in accordance 
with Section R302.2, Item 1 or 2. The common wall shared by two townhouses shall be constructed without plumbing 
or mechanical equipment, ducts or vents in the cavity of the common wall. The wall shall be rated for fire exposure 
from both sides and shall extend to and be tight against exterior walls and the underside of the roof sheathing. 
Electrical installations shall be in accordance with Cha13ters g4 thFOugh 43 the California Electrical Code. Penetrations 
of the membrane of common walls for electrical outlet boxes shall be in accordance with Section R302.4. 

1. Where a fire sprinkler system in accordance with Section -?2004R313 js provided, the common wall shall be not 
less than a 1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263. 
2. Where a fire sprinkler system in accordance with Section -?2004R313 is not provided, the common wall shall be 
not less than a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263. 

R302.5.1 Opening protection. Openings from a private garage directly into a room used for sleeping purposes shall 
not be permitted. Other openings between the garage and residence shall be equipped with solid wood doors not less 
than 1318 inches (35 mm) in thickness, solid or honeycomb-core steel doors not less than 1318 inches (35 mm) thick, 
or 20-minute fire-rated doors, equipped with a self-closing and se/Matching devices. 

Exception: Where the residence and the private garage are protected by an automatic residential fire sprinkler 
system in accordance with Sections R309.6 and R313, other door openings between the private garage and the 
residence need only be self-closing and self-latching. This exception shall not apply to rooms used for sleeping 
purpose~. 

R302.6 Dwelling/garage and/or carport fire separation. The garage and/or carport shall be separated as required 
by Table R302.6. Openings in garage walls shall comply with Section R302.5. Attachment of gypsum board shall 
comply with Table R702.3.5. The wall separation provisions of Table R302.6 shall not apply to garage walls that are 
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perpendicular to the adjacent dwelling unit wall. A separation is not required between the dwelling unit and a carport, 
provided the carport is entirely open on two or more sides and there are not enclosed areas above. 

TABLE R302.6 
DWELLING-GARAGE AND/OR CARPORT SEPARATION 

SEPARATION MATERIAL 

From the residence and attics 
Not less than 1/2-inch gypsum board or equivalent applied to 
the garage side 

From all habitable rooms above the garage or carport Not less than 5/8-inch Type X gypsum board or equivalent 

Structure(s) supporting floor/ceiling assemblies used for Not less than 1/2-inch gypsum board or equivalent 
separation required by this section 

Garages located less than 3 feet from a dwelling unit on the Not less than 1/2-inch gypsum board or equivalent applied to 
same lot the interior side of exterior walls that are within this area 

For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 

R302.9.5 Stability. Interior finish materials regulated by this chapter shall be applied or otherwise fastened in such a 
manner that such materials will not readily become detached where subjected to room temperatures of 200°F (93°C) 
for not Jess than 30 minutes. 

[Editorial Note: Relocated from R501.3 in model code.] 
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance 
rated, shall be provitled with a 1/2-inch (12.7 mm) gypsum wallboard membrane, 5/8-inch (16 mm) wood structural 
panel membrane, or equivalent on the underside of the.floor framing member. Penetrations or openings for ducts, 
vents, electrical outlets, lighting, devices, luminaires, wires, speakers, drainage, piping and similar openings or 
penetrations shall be permitted. · 

Exceptions: 

1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with 
Section .f=QQQ4R313, NFPA 130, or other approved equivalent sprinkler system. 
2. Floor assemblies located directly over a crawl space not intended for storage or fuel-fired appliances. 
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following: 

3.1. The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story 
3.2. Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected portion to 
separate the unprotected portion from the remainder of the floor assembly. 

4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by 
10-inch (50.8 mm by 254 mm) nomim1I dimension, or other approved floor assemblies demonstrating equivalent fire 
performance. 

R302.14 Combustible insulation clearance. Combustible insulation shall be separated not less than 3 inches (76 
mm) from recessed luminaires, fan motors and other heat-producing devices. 

Exception: Where heat-producing devices are listed for lesser clearances, combustible insulation complying with the 
listing requirements shall be separated in accordance with the conditions stipulated in the listing. 

Recessed luminaires installed in the building thermal envelope shall meet or exceed the requirements of Section 
~l1102.4 .3 specified in the California Energy Code for recessed Juminaires installed in insulated ceilings. 

R309.5 Fire sprinklers location on property. Private garages shall be protected by fire sprinklers where the garage 
wall has been designed based on Table R302.1 (2), Footnote a. Sprinklers in garages shall be connected to an 
automatic sprinkler system that complies with Section P29Q4.R313. Garage sprinklers shall be residential sprinklers or 
quick-response sprinklers, designed to provide a density of 0.05 gpm/ft2. Garage doors shall not be considered 
obstructions with respect to sprinkler placement. · 
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R309.6 Fire Sprinklers Attached garages, and carports with habitable space above. Attached garages, and 
carports with habitable space above shall be protected by fire sprinklers in accordance with this Section and Section 
R313. Protection shall be provided in accordance with one of the following: 

1. Residential Sprinklers installed in accordance with their listing. . 
2. Extended Coverage sprinklers discharging water not less than their listed flow rate for Light Hazard in accordance 
with NFPA 13. 
3. Quick·Response spray sprinklers at fight hazard spacing in accordance with NFPA 13 designed to discharge at 
0.05 gpmlft2 density (minimum). · 

The system demand shall be permitted to be limited to the number of sprinklers in the compartment but shall not 
exceed two sprinklers for hydraulic calculation purposes. Garage doors shall not be considered obstructions and shall 
be permitted to be ignored for placement and calculation of sprinklers. 

Exception: An automatic residential fire sprinkler system shall not be required when additions or alterations are 
made to existing carports and/or garages that do not have an automatic residential fire sprinkler system installed in 
accordance with this Section. · 

R310.1.1 Operational constraints and opening control devices. Emergency escape and rescue openings shall be 
maintained free of any obstructions other than those allowed by this section and shall be operational from the inside 
of the room without the use of keys, tools or special knowledge. Window opening control devices complying with 
ASTM F 2090 shall be permitted for use on windows serving as a required emergency escape and rescue opening. 

R310.2.4 emergeRsy essape aRd ressue opeRiRgs URder desks aRd porshes. EmeFgenoy escape and rescue 
openings shall be permittea to be installed under aesks and porches pro'liaed that the location of the desk allows the 
emeFgenoy escape and Fessue openings to be fully opened and provides a path not loss than 36 inches (914 mm) in 
height to a yard or court. 

R310.4 Bars, grilles, covers and screens. Bars, grilles, covers, screens or similar devices are p!;}rmitted to be 
placed over emergency escape and rescue openings, bulkhead enclosures, or window wells that serve such 
openings, provided the minimum net clear opening size complies with Sections R310.1.1 to R310.1.3, and such 
devices shall be releasable or removable from the inside without the use of a key, tool, special knowledge or force 
greater than that required for the normal operation of the escape and rescue opening. The release mechanism shall 
be maintained operable at all times. 

Such bars, grills, grates or any similar devices shall be equipped with an approved exterior release device for use by 
the fire department only when required by the authority having jurisdiction. 

Where security bars (burglar bars) are installed on emergency egress and rescue windows or doors, on or after July 
1, 2000, such devices shall comply with California Building Standards Code, Part 12, Chapter 12-3 and other 
applicable provisions of this code. · 

R311.4 Vertical egress. Egress from habitable levels including habitable attics and basements not provided with an 
egress door in accordance with Section R311.2 shall be by a--Faffi\3 one or more ramps in accordance with Section 
R311.8 or a stairway one or more stairways in accordance with Section R311.7 or both. For habitable levels or 
basements located more than one story above or more than one story below an egress· door, the maximum travel 
distance from any occupied point to a stairway or ramp that provides egress from such habitable level or basement, 
shall not exceed 50 feet (15 240 mm). 

R312.1.2 Height. Required guards at open-sided walking surfaces, including stairs, porches, balconies or landings, 
shall be not less than 36 inshes (914 mm) 42 inches (1067 mm) in height as measured vertically above the adjacent 
walking surface or the lin.e connecting the leading edges of the treads. 

Exceptions: 
1. Guards on the open sides of stairs shall have a height not less than 34 inches (864 mm) measured vertically from 
a line connecting the leading edges of the treads. 

Final Express Terms 
SFM 01115 - Part #2.5 - 2015 Triennial Code Cycle · 
Office of the State Fire Marshal 

33 of79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

2. Where the top of the guard serves as a hanqrail on the open sides of stairs, the top of the guard shall be not less 
than 34 inches (864 mm) and not more than 38 inches (965 mm) measured vertically from a line connecting the 
leading edges of the treads. 

R313.1 Townhouse automatic fire sprinkler systems. An automatic residential fire sprinkler system shall be 
installed in townhouses. 

Exception: An automatic residential fire sprinkler system shall not be required where additions or alterations are 
made to existing townhouses that do not have an automatic residential fire sprinkler system installed. 

R313.1.1 Design and installation. Automatic residential fire sprinkler systems for townhouses shall be designed and 
installed in accordance with Section P2:QQ4.R313.3 or NFPA 130. 

R313.2 One- and two-family dwellings automatic fire systems. An automatic residential fire sprinkler system shall 
be installed in one- and two-family dwellings. 

Exception: An automatic residential fire sprinkler system shall not be reqµired for additions or alterations to existing 
buildings that are not already provided with an automatic residential sprinkler system. 

R313.2.1 Design and installation. Automatic residential fire sprinkler systems shall be designed and installed in 
accordance with Section P2:QQ4.R313.3 or NFPA 130. 

R313.3 Dwelling unit fire sprinkler systems. 

R313.3.1 General. The design and installation of residential fire sprinkler systems shall be in accordance with NFPA 
130 or Section R313.3, which shall be considered equivalent to NFPA 130. Partial residential sprinkler systems shall 
be permitted to be installed only in buildings not required to be equipped with a residential sprinkler system. Section 
R313.3 shall apply to stand-alone and multipurpose wet-pipe sprinkler systems that do not include the use of 
antifreeze. A multipurpose fire sprinkler system shall provide domestic water to both fire sprinklers and plumbing 
fixtures. A stand-alone sprinkler system shall be separate and independent from the water distribution system. A 
baskflow preventer shall not be reEJ1:1ireEl to separate a stand alone sprinkler system fforn the water Elistribl:ltion 
sy-stern. 

R313.3.1.1 Back.flow protection. A backflow preventer shall not be required to separate a sprinkler system from the 
water distribution system, provided that: 
1. The system complies with NFPA 130 or Section R313, and 
2. Piping material are suitable for potable water in accordance with the California Plumbing Code, and 
3. The system does not contain antifreeze or have a fire department connection. 

R313.3.1.2 Required sprinkler locations. Sprinkiers shall be installed to protect all areas of a dwelling unit. 

Exceptions: 
1. Attics, crawl spaces and normally unoccupied concealed spaces that do not contain fuel-fired appliances do not 
require sprinklers. In attics, crawl spaces and normally unoccupied concealed spaces that contain fuel-fired 
equipment, a sprinkler shall be installed above the equipment; however, sprinklers shall not be required in the 
remainder of the space. 
2. Clothes closets, linen closets and pantries not exceeding 24 square feet (2.2 m2) in area, with the smallest 
dimension not greater than 3 feet (915 mm) and having wall and ceiling surfaces of gypsum board. 
3. Bathrooms not more than 55 square feet (5.1 m2) in area. 
4. Detached Ggarages; carports with no habitable space above; open attached e:iderior porches; unheated entry 
areas, such as mud rooms, that are adjacent to an exterior door; and similar areas 

R313.3.2 Sprinklers. Sprinklers shall be new listed residential sprinklers and shall be installed in accordance with the 
sprinkler manufacturer's instructions. 

R313.3.2.1 Temperature rating and separation from heat sources. Except as provided for in Section R313.3.2.2, 
sprinklers shall have a temperature rating of not less than 135°F (57°C) and not more than 170°F (77°C). Sprinklers 
shall be separated from heat sources as required by the sprinkler manufacturer's installation instructions. 
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R313.3.2.2 Intermediate temperature sprinklers. Sprinklers shall have an intermediate temperature rating not less 
than 175°F (79°C) and not more than 225°F (107°C) where installed in the following locations: 

1. Directly under skylights, where the sprinkler is exposed to direct sunlight. 
2. In attics. 
3. In concealed spaces located directly beneath a roof. 
4. Within the distance to a heat source as specified in Table R313.3.2.2. 

R313.3.2.3 Freezing areas. Piping shall be protected from freezing as required by the California Plumbing Code. 
Where sprinklers are required in areas that are subject to freezing, dry-sidewall or dry-pendent sprinklers extending 
from a nonfreezing area into a freezing area shall be installed. Where fire sprinkler piping cannot be adequately 
protected against freezing, the system shall be designed and installed in accordance with NFPA 130. 

R313.3.2.4 Sprinkler coverage. Sprinkler coverage requirements and sprinkler obstruction requirements shall be in 
accordance with Sections R313.3.2.4.1 and R313.3.2.4.2. 

R313.3.2.4.1 Coverage area limit. The area of coverage of a single sprinkler shall not exceed 400 square feet (37 
m2) and shall be based on the sprinkler listing and the sprinkler manufacturer's installation instructions. 

R313.3.2.4.2 Obstructions to coverage. Sprinkler discharge shall not be blocked by obstructions unless additional 
sprinklers are installed to protect the obstructed area. Additional sprinklers shall not be required where the sprinkler 
separation from obstructions complies with either the minimum distance indicated in Figure P2904.2.4.2R313.3.2.4.2 
or the minimum distances specified in the sprinkler manufacturer's instructions where the manufacturer's instructions 
permit a lesser distance. 
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PENDANT SPRINKLER TO SIDE OBSTRUCTION 

·~ 8 ~ 00 OBSTRUCTION ,. I!_.. r CEILING 

U=-s .. 1 

WHEREAJS WHERE A IS 
LESS THAN OR EQUAL TO; LESS THAN OR EQUAL TO: 

{INCHES} {FEET} 

1 1% 
3 3 
5 4 
7 416. 
9 1% 
11 6'A 
14 7 

SIDEWALL SPRINKLER TO SIDE OBSTRUCTION 

·~ ~ ·~ OBSTRUCTION 

' t CEILING "er---. 
A 

14 
...:L 

B .. 1 

WHEREAIS WHERE A IS 
LESS THAN OR EQUAL TO: LESS THAN OR EQUAL TO: 

{INCHES) (FEET} 

1 1% 
3 3 
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7 4% 
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11 6'A 
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SIDEWALL SPRINKLER TO FORWARD OBSTRUCTION 
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For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 

FIGURE P2904.2.4.2R313.3.2.4.2 
MINIMUM ALLOWABLE DISTANCE BETWEEN SPRINKLER AND OBSTRUCTION 

R313.3.2.4.2.1 Additional requirements for pendent sprinklers. Pendent sprinklers within 3 feet (915 mm) of the 
center of a ceiling fan, surface- mounted ceiling luminaire or similar object shall be considered to be obstructed, and 
additional sprinklers shall be installed. 

R313.3.2.4.2.2 Additional requirements for sidewall sprinklers. Sidewall sprinklers within 5 feet (1524 mm) of the 
center of a ceiling fan, surface- mounted ceiling luminaire or similar object shall be considered to be obstructed, and 
additional sprinklers shall be installed. 

R313.3.2.5 Sprinkler installation on systems assembled with solvent cement. The solvent cementing of 
threaded adapter fittings shall be completed and threaded adapters for sprinklers shall be verified as being clear of 
excess cement prior to the installation of sprinklers on systems assembled with solvent cement. 

.R313.3.2.6 Sprinkler modifications prohibited. Painting, caulking or modifying of sprinklers shall be prohibited. 
Sprinklers that have been painted, caulked, modified or damaged shall be replaced with new sprinklers. 

TABLE R313.3.2.2 
LOCATIONS WHERE INTERMEDIATE TEMPERATURE SPRINKLERS ARE REQUIRED 

RANGE OF DISTANCE FROM HEAT SOURCE WITHIN 
HEAT SOURCE WHICH INTERMEDIATE TEMPERATURE SPRINKLERS 

ARE REQUIREDa,b (inches) 

Fireplace side of open or recessed fireolace 12 to 36 

Fireplace, front of recessed fireplace 36to 60 

Coal and wood burnina stove 12 to 42 

Kitchen ranae too 9 to 18 

Oven 9to18 

Vent connector or chimnev connector 9to18 

Heatina duct not insulated 9 to 18 

Hot water oioe, not insulated 6to12 

Side of ceilina or wall warm air reaister 12 to 24 

Front of wall mounted warm air reaister 18 to 36 

Water heater, furnace or boiler 3to 6 

Luminaire uo to 250 watts 3 to 6 

Luminaire 250 watts uo to 499 watts 6to12 
For SI: 1 inch = 25.4 mm. 
a. Sprinklers shall not be located at distances less than the minimum table distance unless the sprinkler listing allows 

a lesser distance. · 
b. Distances shall be measured in a straight line from the nearest edge of the heat source to the nearest edge of the 

sprinkler. 

R313.3.3 Sprinkler piping system. Sprinkler piping shall be supported in accordance with requirements for cold 
water distribution piping. Sprinkler piping shall comply with the requirements for cold water distribution piping. For 
multipurpose piping systems, the sprinkler piping shall connect to and be a part of the cold water distribution piping 
system. 

Exception: For plastic piping, it shall be permissible to follow the manufacturer's installation instructions. 
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R313.3.3.1 Nonmetallic pipe and tubing. Nonmetallic pipe and tubing, such as CPVC, PEX, and PE-RT shall be 
listed for use in residential fire sprinkler systems·. 

R313.3.3.1.1 Nonmetallic pipe protection. Nonmetallic pipe and tubing systems shall be protected from exposure to 
the living space by a layer of not less than 3/8 inch-thick (9.5 mm) gypsum wallboard, 1/2 inch thick (13 mm) plywood, 
or other material having a 15-minute fire rating. 

Exceptions: 
1. Pipe protection shall not be required in areas that do not require protection with sprinklers as specified in Section 
R313.3.1.2. 
2. Pipe proteetion shall not be required where exposed piping is permitted by the pipe listing. 

R313.3.3.2 Shutoff valves prohibited. With the exception of shutoff valves for the entire water distribution system, 
valves shall not be installed in any location where the valve would isolate piping serving one or more sprinklers. 

R313.3.3.3 Single dwelling limit. Piping beyond the service valve located at the beginning of the water distribution 
system shall not serve more than one dwelling. 

R313.3.3.4 Drain. A means to drain the sprinkler system shall be provided on the system side of the water 
distribution shutoff valve. 

R313.3.4 Determining system design flow. The flow for sizing the sprinkler piping system shall be based on the· 
flow rating of each sprinkler in accordance with Section R313.3.4.1 and the calculation in accordance.with Section 
R313.3.4.2. 

R313.3.4.1 Determining required flow rate for each sprinkler. The minimum required flow for each sprinkler shall 
be determined using the sprinkler manufacturer's published data for the specific sprinkler model based on all of the 
following: · · 
1. The area of coverage. 
2. The ceiling configuration. 
3. The temperature rating. 
4. Any additional conditions specified by the sprinkler manufacturer. 

R313.3.4.2 System design flow rate. The design flow rate for the system shall be based on the following: 
1. The design flow rate for a room having only one sprinkler shall be the flow rate required for that 
sprinkler, as determined by Section R313.3.4.1. 
2. The design flow rate for a room having two or more sprinklers a shall be determined by identifying the sprinkler in 
that room with the highest required flow rate, based on Section R313.3.4.1, and multiplying that flow rate by 2. 
3. Where the sprinkler manufacturer specifies different criteria for ceiling configurations that are not smooth, flat and 
horizontal, the required flow rate for that room shall comply with the sprinkler manufacturer's instructions. 
4. The design flow rate for the sprinkler system shall be the flow required by the room with the largest flow rate, 
based on Items 1, 2 and 3. 
5. For the purpose of this section, it shall be permissible to reduce the design flow rate for a room by subdividing the 
space into two or more rooms, where each room is evaluated separately with respect to the required design flow rate. 
Each room shall be bounded by walls and a ceiling. Openings in walls shall have a lintel not less than 8 inches (203 
mm) in depth and each lintel .shall form a solid barrier between the ceiling and the top of the opening. 

R313.3.5 Water supply. The water supply shall provide not less than the required design flow rate for sprinklers in 
accordance with Section R313.3.4.2 at a pressure not less than that used to comply with Section R313.3.6. Where a 
water supply setVes both domestic and fire sprinkler systems, 5 gpm (19 Umin) shall be added to the sprinkler 
system demand at the point where the systems are connected, to determine the size of common piping and the size 
of the total water supply requirements where no provision is made to prevent flow into the domestic water system 
upon operation of a sprinkler. 

R313.3.5.1 Water supply from individual sources. Where a dwelling unit water supply is from a tank system, a 
private well system, a pump, or a combination of these, the available water supply shall be based on the minimum 
pressure control setting for the pump. 

Final Express Terms 
SFM 01/15 - Part #2.5 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

38 of 79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

R313.3.5.2 Required capacity. The water supply shall have the capacity to provide the required design flow rate for 
sprinklers for a period of time as follows: · 

1. Seven minutes for dwelling units one story in height and less than 2,000 square feet (186 m2) in area. For the 
purpose of determining the area of the dwelling unit, the area of attached garages and attached open carports, 
porches, balconies and-patios shall not be included. 
2. Ten minutes for dwelling units two or more stories in height or equal to or greater than 2,000 square feet (186 m2) 
in area. For the purpose of determining the area of the dwelling unit, the area of attached garages and attached open 
carports, porches, balconies, and patios shall not be included. 

Where a well system, a water supply tank system, a pump, or a combination thereof is used, the Water supply shall 
seNe both domestic and fire sprinkler systems. Any combination of well capacity and tank storage shall be permitted 
to meet the capacity requirement. 

[Editors note- 3.15.3.5.3 and R313.3.5.3.1 should be shown as model code text, not italicized. Code sections are 
from 2015 IRC P2902.5.4 and P2902.5.4.1l 
R313.3.5.3 Connections to automatic fire sprinkler systems. The potable water supply to automatic fire sprinkler 
systems shall be protected against backflow by a double check backflow prevention assembly, a .double check fire 
protection backflow prevention assembly, a reduced pressure principle backflow prevention assembly or a reduced 
pressure principle fire protection backflow prevention assembly. 

Exception: Where systems are installed as a portion of the •.vater distribution system in aooordanoe •Nith the 
requirements of this oode and are not provided with a fir:e department oonneotion Where permitted by Section 
R313.3.1.1, backflow protection for the water supply system shall not be required. 

R313.3.5.3.1 Additives or nonpotable source. Where systems contain chemical additives or antifreeze, or where 
systems are connected to a nonpotable secondary water supply, the potable water supply shall be protected against . 
backflow by a reduced pressure principle backflow prevention assembly or ·a reduced ·pressure principle fire 
protection backflow prevention assembly. Where chemical additives or antifreeze is added to only a portion of an 
automatic fire sprinkler or standpipe system, the reduced pressure principle fire protection backflow preventer shall 
be permitted to be located so as to isolate that portion of the system. 

R313.3.6 Pipe sizing. The piping to sprinklers shall be sized for the flow required by Section R313.3.4.2. The flow 
required to supply the plumbing fixtures shall not be required to be added to the sprinkler design flow. 

R313.3.6.1 Method of sizing pipe. Piping supplying sprinklers shall be sized using the prescriptive method in 
Section R313.3.6.2 or by hydraulic calculation in accordance with NFPA 130. The minimum pipe size from the water 
supply source to any sprinkler shall be 3/4 inch (19 mm) nominal. Threaded adapter fittings at the point where 
sprinklers are attached to the piping shall be not less than 1/2 inch (13 mm) nominal. 

R313.3.6.2 Prescriptive pipe si;zing method. Pipe shall be sized by determining the available pressure to offset 
friction loss in piping and identifying a piping material, diameter and length using the equation in Section R313.3.6.2.1 
and the procedure in Section R313.3.6.2.2. 

R313.3.6.2.1 Available pressure equation. The pressure available to offset friction loss in the interior piping system 
(Pf) shall be determined in accordance with the Equation 29-1. 

Pt= Psup-PLsvc-PLm-PLd-PLe-Psp (Equation 29-1) 

where: 

Pt= Pressure used in applying Tables R313.3.6.2(4) through R313.3.6.2(9). 
Psup = Pressure available from the water supply source. 
PLsvc= Pressure loss in the water-service pipe. 
PLm = Pressure loss in the water meter. 
PLd = Pressure loss from devices other than the water meter. 
PLe = Pressure loss associated with changes in elevation. 
Psp = Maximum pressure required by a sprinkler. 

Final Express Terms 
· SFM 01/15 - Part #2.5 - 2015 Triennial Code Cycle 

Office of the State Fire Marshal 
39 of79 

November 13, 2015 
Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

R313.3.6.2.2 Calculation procedure. Determination of the required size for water distribution piping shall be in 
accordance with the following procedure: 

Step 1-Detennine Psup 
Obtain the static supply pressure that will be available from the water main from the water purveyor, or for an 
individual source, the available supply pressure shall be in aecordance with Section R313.3.5.1. 

Step 2-Determine PLsvc 
Use Table R313.3.6.2(1) to determine the pressure loss in the water service pipe based on the selected size of the 
water service. · · 

Step 3-Determine PLm 
Use Table R313.3.6.2(2) to determine the pressure loss from.the water meter, based on the selected water meter 
size. 

Step 4-Determine PLd 
Determine the pressure loss from devices other than the water meter installed in the piping system supplying 
sprinklers, such as pressure-reducing valves, backflow preventers, water softeners or water filters. Device pressure 
losses shall be based on the device manufacturer's specifications. The. flow rate used to determine pressure loss 
shall be the rate from Section R313.3.4.2, except that 5 gpm (0.3 Us) shall be added where the device is installed in 
a water-service pipe that supplies more than one dwelling. As alternative to deducting pressure loss for a device, an 
automatic bypass valve shall be installed to divert flow around the device when a sprinkler activates .. 

Step 5 - Determine PLe 
Use Table R313.3.6.2(3) to determine the pressure loss associated with changes in elevation. The elevation used in 
applying the table shall be the difference between the elevation where the water source pressure was measured and 
the elevation of the highest sprinkler. · 

Step 6 - Determine Psp 
Determine the maximum pressure required by any individual sprinkler based on the flow rate from Section 
R313.3.4.1. The required pressure is provided in the sprinkler manufacturer's published data for the specific sprinkler 
model based on the selected flow rate. 

Step 7 - Calculate Pt 
Using Equation 29-1, calculate the pressure available to offset friction loss in water-distribution piping between the 
service valve and the sprinklers. 

Step 8 -Determine the maximum allowable pipe length 
Use Tables R313.3.6.2(4) through R313.3.6;2(9) to select a material and size for water distribution piping. The piping 
material and size shall be acceptable if the developed length of pipe between the service valve and the most remote 
sprinkler does not exceed the maximum allowable length specified by the applicable table. Interpolation of pt 
between the tabular value,s shall be permitted. 

The maximum allowable length of piping in Tables R313.3.6.2(4) through R313.3.6.2(9) incorporates an adjustment 
for pipe fittings. Additional consideration of friction losses associated with pipe fittings shall not be required. 

R313.3.7 Instructions and signs. An owner's manual for the fire sprinkler system shall be provided to the owner. A 
sign or valve tag shall be installed at the main shutoff valve to the water distribution system stating the following: 
'Warning, the water system for this home supplies fire sprinklers that require certain flows and pressures to fight a 
fire. Devices that restrict the flow or decrease the pressure or automatically shut off the water to the fire sprinkler 
system, such as water softeners, filtration systems and automatic shutoff valves, shall not be added to this system 
without a review of the fire sprinkler system by a fire protection specialist. Do not remove this sign." 

R313.3.8 Inspections. The water distribution system shall be inspected in accordance with Sections R313.3.8.1 and 
R313.3.8.2. 
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R313.3.B.1 Preconcealment inspection. The following items shall be verified prior to the concealment of any 
sprinkler system piping: · 

1. Sprinklers are installed in all areas as required by Section R313.3.1.1 R313.3.1.2 
2. Where sprinkler water spray patterns are obstructed by construction features, luminaires or ceiling fans, additional 
sprinklers are installed as required by Section R313.3.2.4.2. 
3. Sprinklers are the correct temperature rating and are installed at or beyond the required separatiol) distances from 
heat sources as required by Sections R31.3.3.2.1 and R313.3.2.2. 
4. The pipe size equals or exceeds the size used in applying Tables R313.3.6.2(4) through R313.3.6.2(9) or, if the 
piping system was hydraulically calculated in accordance with Section R313.3.6.1, the size used in the hydraulic 
calculation. · 
5. The pipe length does not exceed the length permitted by Tables R313.3.6.2(4) through R313.3.6.2(9) or, if the 
piping system was hydraulically calculated in accordance with Section R313.3.6.1, pipe lengths and fittings do not 
exceed those used in the hydraulic calculation. · 
6. Nonmetallic piping that conveys water to sprinklers is listed for use with fire sprinklers. 
7. Piping is supported in accordance with the pipe manufacturer's and sprinkler manufacturer's installation 
instructions. 
8. The piping system is tested in accordance with the California Plumbing Code. 

R313.3.B.2 Final inspection. The following items shall be verified upon completion of the system: 

1. Sprinkler are not painted, damaged or otherwise hindered from operation. 
2. Where a pump is required to provide water to the system, the pump starts automatically upon system water 
demand. 
3. Pressure-reducing valves, water softeners, water filters or other impairments to water flow that were not part of the 
original design have not been installed. 
4. The sign or valve tag required by Section R313.3. 7 is installed and the owner's manual for the system is present. 

TABLE R313.3.6.2(1) 
WATER SERVICE PRESSURE LOSS (Plsvc)a,b 

3/4 INCH WATER SERVICE 1 INCH WATER SERVICE 11/4 INCH WATER SERVICE 
PRESSURE LOSS {psi) 

FLOW 
Length of water service pipe (feet) 

RATEc 40 or 41 to 76to 101 to 
(a om) less 75 100 150 

8 5.1 8.7 11.8 17.4 

10 7.7 13.1 17.8 26.3 

12 10.8 18.4 .24.9 NP 

14 14.4 24.5 NP NP 

16 18.4 NP NP NP 

18 22.9 NP NP NP 

20 27.8 NP NP NP 

22 NP NP NP NP 

24 NP NP NP NP 

26 NP NP NP NP 

28 NP NP NP NP 

30 NP NP NP NP 

32 NP NP NP NP 
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PRESSURE LOSS {psi) 
Length of water service pipe 

(feet) 
40 or 41 to 76to 101 to 
less 75 100 150 

1.5 2.5 3.4 5.1 

2.3 3.8 5.2 7.7 

3.2 5.4 7.3 10.7 

4.2 7.1 9.6 14.3 

5.4 9.1 12.4 18.3 

6.7 11.4 15.4 22.7 

8.1 13.8 18.7 27.6 

9.7 16.5 22.3 NP 

11.4 19.3 26.2 NP 

13.2 22.4 NP NP 

15.1 25.7 NP NP 

17.2 NP NP NP 

19.4 NP NP NP 

41 of 79 

PRESSURE LOSS {psi) 
Length of water service pipe 

40 or 
less 

0.6 

0.8 

1.2 

1.6 

2.0 

2.5 

3.1. 

3.7 

4.3 

5.0 

5.7 

6.5 

7.3 

(feet) 
41 to 

75 

1.0 

1.4 

2.0 

2.7 

3.4 

4.3 

5.2 

6.2 

7.3 

8.5 

9.7 

11.0 

12.4 

76to 101 to 
100 150 

1.3 1.9 

2.0 2.9 

2.7 4.0 

3.6 5.4 

4.7 6.9 

5.8 8.6 

7.0 10.4 

8.4 12.4 

9.9 14.6 

11.4 16.9 

13.1 19.4 

14.9 22.0 

16.8 24.8 
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34 NP NP NP NP· 21.7 NP NP NP 8.2 13.9 18.8 

36 NP NP NP NP 24.1 NP NP NP 9.1 15.4 20.9 
For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm, 1 gallon per minute= 0.063 Us, 1 pound per square inch = 6.895 kPa. 
NP - Not permitted. Pressure loss exceeds reasonable limits. 
a. Values are applicable for underground piping materials listed in the California Plumbing Code and are based on an 

SOR of 11 and a Hazen Williams C Factor of 150. 
b. Values include the following length allowances for fittings: 25% length increase for actual lengths up to 100 feet 

and 15% length increase for actual lengths over 100 feet. 
c. Flow rate from Section R313.3.4.2. Add 5 gpm to the flow rate required by Section R313.3.4.2 where the water

service pipe supplies more than one dwelling. 

TABLE R313.3.6.2(2) 
MINIMUM WATER METER PRESSURE LOSS {PLm)a 

5/8 INCH METER 3/4 INCH METER 1 INCH METER 
FLOW RA TE (gallons PRESSURE LOSS {pounds PRESSURE LESS (pounds PRESSURE LOSS 

per minute, gpm)b per square inch, psi) per square inch, psi) {pounds per square inch, 
psi) 

8 2 1 1 

10 3 1 1 

12 4 1 1 

14. 5 2 1 

16 7 3 1 

18 9 4 1 

20 11 4 2 

22 NP 5 2 

24 NP 5 2 

26 NP 6 2 

28 NP 6 2 

30 NP 7 2 

32 NP 7 3 

34 NP 8 3 

36 NP 8 3 
For SI: 1 inch = 25.4 mm, 1 pound per square inch = 6.895 kPa, 1 gallon per minute = 0.063 Us. 
NP - Not permitted unless the actual water meter pressure loss is known. 
a. Table R313.3.6.2{2) establishes conservative values for water meter pressure loss or installations where the water 

meter loss is unknown. Where the actual water meter pressure loss is known, Pm shall be the actual loss. 
b. Flow rate from Section R313.3.4.2. Add 5 gpm to the flow rate required by Section R313.3.4.2 where the water

service pipe supplies more than one dwe,ling. 

TABLE R313.3.6.2(3) 
ELEVATION LOSS (PLe) 

ELEVATION (feet) PRESSURE LOSS {psi) 

5 2.2 

10 4.4 

15 6.5 

NP 

NP 
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20 8.7 

25 10.9 

30 13 

35 15.2 

40 17.4 
For SI: 1 foot= 304.8 mm; 1 pound per square inch = 6.895 kPa. 

TABLE R313.3.6.2(4) 
ALLOWABLE PIPE LENGTH FOR 3/4 INCH TYPE M COPPER WATER TUBING 

SPRINKLER AVAILABLE PRESSURE~ Pt (psi} 
FLOW WATER 15 20 25 30 35 40 I 41$ I 50 I 55 I 60 
RATEa DISTRIBUTION . 
laom) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 3/4 217 

9 3/4 174 

10 3/4 143 

11 3/4 120 

12 3/4 102 

13 3/4 88 

14 3/4 77 

15 3/4 68 

16 3/4 60 

17 3/4 54 

18 3/4 48 

19 3/4 44 

20 3/4 40 

21 3/4 36 

22 3/4 33 

23 3/4 31 

24 3/4 28 

25 3/4 26 

26 3/4 24 

27 3/4 23 

28 3/4 21 

29 3/4 20 

30 3/4 19 

31 3/4 18 

32 3/4 17 

33 3/4 16 
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289 361 434 

232 291 349 

191 239 287 

160 200 241 

137 171 205 

118 147 177 

103 128 154 

90 113 136 

80 100 120 

72 90 108 

64 81 97 

58 73 88 

53 66 80 

48 61 73 

44 56 67 

41 51 61 

38 47 57 

35 44 53 

33 41 49 

30 38 46 

28 36 43 

27 33 40 

'25 31 38 

24 29 35 

22 28 33 

21 26 32 
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506 578 650 

407 465 523 

335 383 430 

281 321 361 

239 273 307 

206 235 265 

180 205 231 

158 181 203 

140 160 180 

125 143 161 

113 129 145 

102 117 131 

93 106 119 

85 97 109 

78 89' 100 

72 82 92 

66 76 85 

61 70 79 

57 65 73 

53 61 69 

50 '57 64 

47 53 60 

44 50 56 

41 47 53 

39 44 50 

37 42 47 

723 

581 

478 

401 

341 

294 

257 

226 

200 

179 

161 

146 

133 

121 

111 

102 

95 

88 

82 

76 

71 

67 

63 

59 

56 

53 

795 867 

639 697 

526' 574 

441 481 

375 410 

324 353 

282 308 

248 271 

220 241 

197 215 

177 193 

160 175 

146 159 

133 145 

122 133 

113 123 

104 114 

97 105 

90 98 

84 91 

78 85 

73 80 

69 75 

65 71 

61 67 

58 63 
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34 3/4 NP 20 25 30 35 40 45 50 55 60 

35 3/4 NP 19 24 28 33 38 42 47 52 57 

36 3/4 NP 18 22 27 31 36 40 45 49 54 

37 3/4 NP 17 21 26 30 34 38 43 47 51 

38 3/4 NP 16 20 24 28 32 36 40 45 49 

39 3/4 NP 15 19 23 27 31 35 39 42 46 

40 3/4 NP NP 18 22 26 29 33 37 40 44 
For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm, 1 pourid per square inch = 6.895 kPa, 1 gallon per minute = 0.963 Us. 
NP - Not permitted 
a. Flow rate from Section R313.3.4.2. 

TABLE R313.3.6.2(5) 
ALLOWABLE PIPE LENGTH FOR 1 INCH TYPE M COPPER WATER TUBING 

SPRINKLER AVAILABLE PRESSURE- Pt (psi) 
FLOW WATER 15 20 25 30 35 40 I 45 I 50 I 55 I 60 
RATEa DISTRIBUTION 
laom) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 1 806 

9 1 648 

10 1 533 

11 1 447 

12 1 381 

13 1 328 

14 1 286 

15 1 252 

16 1 224 

17 1 200 

18 1 180 

19 1 163 

20 1 148 

21 1 135 

22 1 124 

23 1 114 

24 ' 1 106 

25 1 98 

26 1 91 

27 1 85 

28 1 79 

29 1 74 

30 1 70 
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1075 

864 

711 

586 

508 

438 

382 

336 

298 

266 

240 

217 

197 

180 

165 

152 

141 

131 

121 

113 

106 

99 

93 

1343 1612 1881 

1080 1296 1512 

889 1067 1245 

745 894 1043 

634 761 888 

547 657 766 

477 572 668 

420 504 588 

373 447 522 

333 400 466 

300 360 420 

271 325 380 

247 296 345 

225 270 315 

207 248 289 

190 228 267 

176 211 246 

163 196 228 

152 182 212 

142 170 198 

132 159 185 

124 149 174 

116 140 163 
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2149 2418 

1728 1945 

1422 1600 

1192 1341 

1015 1142 

875 985 

763 859 

672 756 

596 671 

533 600 

479 539 

434 488 

395 444 

360 406 

331 372 

305 343 

282 317 

261 294 

243 273 

226 255 

212 238 

198 223 

186 210 

2687 2955 3224 

2161 2377 2593 

1778 1956 2134 

1491 1640 1789 

1269 1396 1523 

1094 1204 1313 

954 1049 1145 

840 924 1008 

745 820 894 

666 733 799 

599 659 719 

542 597 651 

493 543 592 

451 496 541 

413 455 496 

381 419 457 

352 387 422 

326 359 392 

304 334 364 

283 311 340 

265 . 291 318 

248 273 . 298 

233 256 280 
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31 1 66 88 110 132 153 175 197 219 241 263 

32 1 62 83 103 124 145 165 186 207 227 248 

33 1 59 78 98 117 137 156 176 195 215 234 

. 34 1 55 74 92 111 129 148 ·166 185 203 222 

35 1 53 70 88 105 123 140 158 175 193 210 

36 1 50 66 83 100 116 133 150 166 183 199 

37 1 47 63 79 95 111 126 142 158 174 190 

38 1 45 60 .75 90 105 120 135 150 165 181 

39 1 43 57 72 86 100 115 129 143 158 172 

40 1 41 55 68 82 96 109 123 137 150 164 
For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm, 1 pound pe( square inch = 6.895 kPa, 1 gallon per minute = 0.963 Us. 
a. Flow rate from Section R313.3.4.2 .. 

TABLE R313.3.6.2(6) 
ALLOWABLE PIPE LENGTH FOR 3/4 INCH CPVC PIPE 

SPRINKLER AVAILABLE PRESSURE-Pt Cosi) 
FLOW WATER 15 20 25 30 35 40 I 45 I 50 I 55 I 60 
RATEa DISTRIBUTION 
Caom) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8· 3/4 348 

9 3/4 280 

10 3/4 231 

11 3/4 193 

12 3/4 165 

13 3/4 142 

14 3/4 124 

15 3/4 109 

16 3/4 97 

17 3/4 86 

18 3/4 78 

19 3/4 70 

20 3/4 64 

21 3/4 58 

22 3/4 54 

23 3/4 49 

24 3/4 46 

25 3/4 42 

26 3/4 39 

27 3/4 37 
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465 581 697 

374 467 560 

307 384 461 

258 322 387 

219 274 329 

189 237 284 

165 206 247 

145 182 218 

129 161 193 

115 144 173 

104 130 155 

94 117 141 

85 107 128 

78 97 117 

71 89 107 

66 82 99 

61 76 91 

. 56 71 85 

52 66 79 

49 61 73 

45 of79 

813 929 1045 

654 747 841 

538 615 692 

451 515 580 

384 439 494 

331 378 426 

289 330 371 

254 290 327 

226 258 290 

202 230 259 

181 207 233 

164 188 211 

149 171 192 

136 156 175 

125 143 161 

115 132 148 

107 122 137 

99 113 127 

92 105 118 

86 98 110 

1161 

934 

769 

644 

549 

473 

412 

363 

322 

288 

259 

234 

213 

195 

179 

165 

152 

141 

131 

122 

1278 1394 

1027 1121 

845 922 

709 773 

603 658 

520 568 

454 495 

399 436 

354 387 

317 346 

285 311 

258 281 

235 256 

214 234 

197 214 

181 198 

167 183 

155 169 . 

144 157 

135 147 
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28 3/4 34 46 57 69 80 92 103 114 126 137 

29 3/4 32 43 54 64 75 86 96 107 118 129 

30 3/4 30 40 50 60 70 81 91 101 111 121 

31 3/4 28 .38 47 57 66 76 85 95 104 114 . 

32 3/4 27 36 45 54 63 71 80 89 98 107 

33 3/4 25 34 42 51 59 68 76 84 93 101 

34 3/4 24 32 40 48 56 64 72 80 88 96 

35 3/4 23 30 38 45 53 61 68 76 83 91 

36 3/4 22 29 36 43 50 57 65 72 79 86 

37 3/4 20 27 34 41 48 55 61 68 75 82 

38 3/4 20 26 33 39 46 52 59 65 72 78 

39 3/4 19 25 31 37 43 50 56 62 68 74 

40 3/4 18 24 30 35 41 47 53 59 65 71 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1 gallon per mmute = 0.963 Us. 
a. Flow rate from Section R313.3.4.2. · 

TABLE R313.3.6.2(7) 
ALLOWABLE PIPE LENGTH FOR 1 INCH CPVC PIPE 

SPRINKLER AVAILABLE PRESSURE· Pt (psi) 
FLOW WATER 15 20 25 30 35 4o I 45 I 50 I 55 I 60 
RATEa DISTRIBUTION 
loom) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler {feet) 

8 1 1049 

9 1 843 

10 1 694 

11 1 582 

12 1 495 

13 1 427 

14 1 372 

15 1 328 

16 1 291 

17 1 260 

18 1 234 

19 1 212 

20 1 193 

21 1 176 

22 1 161 

23 1 149 

24 1 137 
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1398 1748 2098 

1125 1406 1687 

925 1157 1388 

776 970 1164 

660 826 991 

570 712 854 

497 621 745 

437 546 656 

388 485 582 

347 433 520 

312 390 468 

282 353 423 

257 321 385 

235 293 352 

215 269 323 

198 248 297 

183 229 275 

46 of79 

2447 2797 3146 

1968 2249 2530 

1619 1851 2082 

1358 1552 1746 

1156 1321 1486 

997 1139 1281 

869 993 1117 

765 874 983 

679 776 873 

607 693 780 

546 624 702 

494 565 635 

449 513 578 

410 469 528 

377 430 484 

347 396 446 

321 366 412 

3496 3845 4195 

2811 3093 3374 . 

2314 2545 2776 

1940 2133 2327 

1651 1816 1981 

1424 1566 1709 

1241 1366 1490 

1093 1202 1311 

970 1067 1164 

867 954 1040 

780 858 936 

706 776 847 

642 706 770 

586 645 704 

538 592 646 

496 545 595 

458 504 550 
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25 1 127 170 212 255 297 340 382 425 467 510 

26 1 118 158 197 237 276 316 355 395 434 474 

27 1 111 147 184 221 258 295 332 368 405 442 

28 1 103 138 172 207 241 275 310 344 379 413 

29 1 97 129 161 194 226 258 290 323 355 387 

30 1 91 121 152 1-82 212 242 273 303 333 364 

31 1 86 114 143 171 . 200 228 257 285 314 342 

32 1 81 108 134 · 161 188 215 242 269 296 323 

33 1 76 102 127 152 178 203 229 254 280 305 

34 1 72 96 120 144 168 192 216 240 265 289 

35 1 68 91 114 137 160 182 205 228 251 273 

36 1 65 87 108 130 151 173 195 216 238 260 

37 1 62 82 103 123 144 165 185 206 226 247 

38 1 59 78 98 117 137 157 176 196 215 235 

39 1 56 75 93 112 131 149 168 187 205 224 

40 1 53 71 89 107 125 142 160 178 196 214 
For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch = 6.895 kPa, 1 gallon per minute = 0.963 Us. 
a. Flow rate from Section R313.3.4.2. · 

TABLE R313.3.6.2(8) 
ALLOWABLE PIPE LENGTH FOR 3/4 INCH PEX AND PE-RT TUBING 

SPRINKLER AVAILABLE PRESSURE - Pt (psi). I 
FLOW WATER 15 20 25 30 35 4o I 45 I 5o I 55 I 60 I RATEa DISTRIBUTION 
(aom) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 3/4 93 

9 3/4 74 

10 3/4 61 

11 3/4 51 

12 3/4 44 

13 3/4 38 

14 3/4 33 

. 15 3/4 29 

16 3/4 26 

17 3/4 23 

18 3/4 21 

19 3/4> 19 

20 3/4 17 

21 3/4 16 
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123 154 185 

99 124 149 

82 102 123 

68 86 103 

58 73 87 

50 63 75 

44 55 66 

39 48 58 

34 43 51 

31 38 46 

28 34 . 41 

25 31 37 

23 28 34. 

21 26 31 

47 of79 

216 247 278 

174 199 223 

143 163 184 

120 137 154 

102 117 131 

88 101 113 

77 88 99 

68 77 87 

60 68 77 

54 61 69 

48 55 62 

44 50 56 

40 45 51 

36 41 47 

309 

248 

204 

171 

146 

126 

110 

96 

86 

77 

69 

62 

57 

52 

339 370 

273. 298 

225 245 

188 205 

160 175 

138 151 

· 121 132 

106 116 

94 103 

84 92 

76 83 

69 75 

62 68 

57 62 
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22 3/4 NP 19 24 28 33 38 43 47 52 57 

23 3/4 NP 17 22 26 31 35 39 44 48 52 

24 3/4 NP 16 20 24 28 32 36 40 44 49 

25 3/4 NP NP 19 22 26 30 34 37 41 45 

26 3/4 NP NP 17 21 24 28 31 35 38 42 

27 3/4 NP NP 16 20 23 26 29 33 36 39 

28 3/4 NP ·NP 15 18 21 24 27 30 33 36 

29 3/4 NP NP NP 17 20 23 26 28 31 34 

30 3/4 NP NP NP 16 19 21 24 27 29 32 

31 3/4 NP NP NP 15 18 20 23 25 28 30 

32 3/4 NP NP NP NP 17 19 21 24 26 28 

33 3/4 NP NP NP NP 16 18 20 22 25 27 

34 3/4 NP NP NP NP NP 17 19 21 23 25 

35 3/4 NP NP NP NP NP 16 18 20 22 24 

36 3/4 NP NP NP NP NP 15 17 19 21 23 

37 3/4 NP NP NP NP NP NP 16 18 20 22 

38 3/4 NP NP NP NP NP NP 16 17 19 21 

39 3/4 NP NP NP NP NP NP NP 16 18 20 

40 3/4 NP NP NP NP NP NP NP 16 17 19 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1 gallon per minute = 0.963 Us. 
NP - Not permitted. 
a. Flow rate from Section R313.3A.2. 

TABLE R313.3.6.2(9) 
ALLOWABLE PIPE LENGTH FOR 1 INCH PEX AND PE-RT TUBING 

SPRINKLER AVAILABLE PRESSURE- Pt (psi) 
FLOW WATER 15 20 25 30 35 40 I 45 I 50 I 55 I 60 
RATEa DISTRIBUTION 
(a om) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 1 314 

9 1 252 

10 1 208 

11 1 174 

12 1 148 

13 1 128 

14 1 111 

15 1 98 

16 1 87 

17 1 78 

18 1 70 
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418 523 628 

336 421 505 

277 346 415 

232 290 348 

198 247 296 

170 213 256 

149 186 223 

131 163 196 

116 145 174 

104 130 156 

93 117 140 

48 of79 

732 837 941 

589 673 757 

485 554 623 

406 464 522 

346 395 445 

298 341 383 

260 297 334 

229 262 294 

203 232 261 

182 208 233 

163 187 210 

1046 1151 1255 

841 

692 

580 

494 

426 

371 

327 

290 

259 

233 

925 1009 

761 831 

638 696 

543 593 

469. 511 

409 446 

360 392 

319 348 

285 311 

257. 280 
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19 1 63 84 106 127 148 169 190 211 232 

20 1 58 77 96 115 134 154 173 192 211 
.. 

21 1 53 70 88 105 123 140 158 175 193 

22 1 48 64 80 97 113 129 145 161 177 

23 1 44 59 74 89 104 119 133 148 163 

24 1 41 55 69 82 96 110 123 137 151 

25 1 38 51 64 76 89 102 114 127 140 

26 1 35 47 59 71 83 95 106 118 130 

27 1 33 44 55 66 77 88 99 110 121 

28 1 31 41 52 62 72 82 93 103 113 

29 1 29 39 48 58 68 77 87 97 106 

30 1 . 27 36 45 54 63 73 82 91 100 

31 1 26 34 43 51 60 68 77 85 94 
\ 

32 1 24 32 40 48 56 64 72 80 89 

33 1 23 30 38 46 53 61 68 76 84 

34 1 22 29 36 43 50 58 65 72 79 

35 1 20 27 34 41 48 55 61 68 75 

36 1 19 26 32 39 45 52 58 65 71 

37 1 18 25 31 37 43 49 55 62 68 

38 1 18 23 29 35 41 47 53 59 64 

39 1 17 22 28 33 39 45 50 56 61 

40 1 16 21 27 32 37 43 48 53 59 
For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch = 6.895 kPa, 1 gallon per mmute = 0.963 Us. 
a. Flow rate from Section R313.3.4.2. 

R314.1.1 Listings. Smoke alarms shall be listed in accordance with UL 217. Combination smoke and carbon 
monoxide alarms shall be listed in accordance with UL 217 and UL 2034. Systems and components shall be 
California state Fire Marshal listed and approved in accordance with California Code of Regulations, Title 19, Division 
1 for the purpose for which they are installed. 

R314.2.2 Alterations, repairs and additions. Where alterations, repairs or additions requiring a permit occur, or 
where one or more sleeping rooms are added or created in existing dwellings, the individual. dwelling unit shall be 
equipped with smoke alarms located as required for new dwellings. 

Exceptions: 1. VVork involving the elderior surfaces of dwellings, such as the replacement of roofing or siding, tho 
addition or replacement of windows or doors, or the addition of.a. porch or deok, are O*Ompt from the requirements of 
this section. 
2. Installation, alteration or repaiFS of plumbing or meohanioal systems are eKempt from the requirements of this 
aeetiGR See Section R314.6. 

R314.3 Location. Smoke alarms shall be installed in the following locations: 
1. In each sleeping room. 
2. Outside each separate sleeping area in the immediate vicinity of the bedrooms. 
3. On each additional story of the dwelling, including basements and habitable attics and not including crawl spaces 
and uninhabitable attics. In dwellings or dwelling units with split levels and without an intervening door between the 

253 

230 

211 

193 

178 

· 154 

152 

142 

132 

124 

116 

109 

102 

97 

91 

86 

82 

78 

74 

70 

67 

64 
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adjacent levels, a smoke alarm installed on the upper level shall suffice for the adjacent lower level provided that the 
. ' lower level is less than one full story below the upper level. . ' 

4. Smoke alarms shall be installed not less than 3 feet (914 mm) horizontally from the door or opening of a bathroom 
that contains a bathtub or shower unless this would prevent placement of a smoke alarm required by Section R314.3. 

See Section R314.3.3 for specific location requirements. 

R314.3.2 Smoke alarms. Smoke alarms shall be tested and maintained in accordance with the manufacturer's 
instroctions. Smoke alarms that no longer function shal/ be replaced. 

R314.3.3 Specific location requirements. 
Extract from NFPA 72 Section 29.8.3.4 Specific Location Requirements*. 
This extract has been provided by NFPA as amended by the Office of the State Fire Marshal and adopted by 
reference as fol/ows: 

29.8.3.4 Specific Location Requirements. The installation of smoke alarms and smoke detectors shall comply with 
the following requirements: 

(1) Smoke alarms and smoke detectors shall not be located where ambient conditions, including humidity and 
temperature, are outside the limits specified by the manufacturer's published instructions. 
(2) Smoke alarms and smoke detectors shall not be located within unfinished attics or garages or in other spaces 
where temperatures can fall below 40°F {4°C) or exceed 100°F (38°C). 
(3) Where the mounting surface could become considerably warmer or cooler than the room, such as a poorly 
insulated ceiling below an unfinished attic or an exterior wall, smoke alarms and smoke detectors shall be mounted 
on an inside wall. 
(4) Smoke alarms or smoke detectors shall be installed a minimum of 20 feet horizontal distance from a permanently 
instal/ed cooking appliance. 
Exception: 
Ionization smoke alarms with. an alarm-silencing switch or Photoelectric smoke alarms shall be permitted to be. 
installed 10 feet (3 m) or greater from a permanently installed cooking appliance. 
Photoelectric smoke alarms shall be permitted to be installed greaterthan 6 feet (1.8 m) from a permanently installed 
cooking appliance where the kitchen or cooking area and adjacent spaces have no clear interior partitions and the 10 
ft distances would prohibit the placement of a smoke alarm or smoke detector required by other sections of the code. 
Smoke alarms fisted for use in close proximity to a permanently installed cookif!g appliance. 

(5) Installation near bathrooms. Smoke alarms shall be installed not less than a 3 foot (0.91 m). horizontal distance 
from the door or opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a 
smoke alarm required by other sections of the code. 
{6) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm).horizontal path from the supply 
registers of a forced .air heating or cooling system and shall be installed outside of the direct airflow from those 
registers. 
(7) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the tip of 
the blade of a ceiling-suspended (paddle) fan. 
{8) Where stairs lead to other occupied levels, a smoke alarm or smoke detector shall be located so that smoke rising 
in the stairway cannot be prevented from reaching the smoke alarm or smoke detector by an intervening door or 
obstruction. 
(9) For stairways leading up from a basement, smoke alarms or smoke detectors shall be located on the basement 
ceiling near the entry to the stairs. . 
(10) For tray-shaped ceilings (coffered ceilings), smoke alarms and smoke detectors shall be installed on the highest 
portion of the ceiling or on the sloped portion of the ceiling within 12 in. (300 mm) vertically down from the highest 
point. 
(11) Smoke alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 
17.7.3.2.4. 
(12) Heat alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17.6.3. 

*For additional requirements or clarification see NFPA 72. 
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R314.4 Interconnection. 1Nhere more than one smoke alarm is requiFOd to be installed within an indi'lidual dwelling 
unit in accordance with Section R314.3, the' alarm de'lices shall be interconnected in such a manner that the 
actuation of one alarm will activate all of the alarms in the individual dwelling unit. Physical interconnection of smoke 
alarms shall not be reE1uired where listed wireless alarms aFO installed and all alarms sound upon acti\•ation of one 
alarm: 

e;Koeption: Interconnection of smoke alarms in existing areas shall not be reE1uired wheFO alterations or repairs do 
not result in removal of interior wall or ceiling finishes e*posing the str1:1otuFG, 1:1nless there is an attic, crawl space or 
basement available that could pro'lide access for interconnection without the removal of interior finishes. 

R314.4 Interconnection. Where more than one smoke alarm is required to be installed within an individual dwelling 
or sleeping unit, the smoke alarms shall be interconnected in such a manner that the activation of one alarm will 
activate all of the alarms in the individual unit. The alarm shall be clearly audible in all bedrooms over background 
noise levels with all intervening doors closed. 

Exceptions: 
1. Interconnection is not required in buildings that are not undergoing alteratiOns, repairs or construction of any kind. 
2. Smoke alarms in existing areas are not required to be interconnected where alterations or repairs do not result in 
the removal of interior wall or ceiling finishes exposing the structure, unless there is an attic, crawl space or basement 
available which could provide access for interconnection without the removal of.interior finishes. 
3. Smoke alarms are not required to be interconnected where repairs or alterations are limited to the exterior surfaces 
of dwellings, such as .the replacement of roofing or siding, or the addition or replacement of windows or doors, or the 
addition of a porch or deck. 
4. Smoke alarms are not required to be interconnected when work is limited to the installation, alteration or repairs of 
plumbing or mechanical systems or the installation, alteration or repair of electrical systems which do not result in the 
removal of interior wall or ceiling finishes exposing the structure. · 

R314.6 Power source. Smoke alarms shall receive their primary power from the buildin§ wirin§ 'NheFO s1:1ch wirin§ is 
seNed from a commercial source, aml 'Nhere primary power is interrupted, shall recei'a'e power from a battery. Wiring 
shall be permanent and witho1:1t a disoonnectin§ switch other than those reE1uired for overc1:1rrent protection. 

i;ic;oeptions: 
1. Smoke alarms shall be permitted to be battery operated when installed in buildings without commercial power. 
2. Hard 'Nirin§ of smoke alarms in 8*isting areas shall notbe reE11:1ired 'Nhere the alter:atioos or repairs do not result in 
the removal of interior wall or ceilin§ finishes e*posin§ the stF1:1oture, unless there is an a#ie, crawl space or basement 
available 'Nhioh could provide access for hard wiring without the remo•,ral of interior finishes. 

R314.6 Power source. Smoke alarms shall receive their primary power from the building wiring provided that such 
wiring is served from a commercial source and shall be equipped with a battery backup. Smoke alarms with integral 
strobes that are not equipped with battery backup shall be connected to an emergency electrical system. Smoke 
alarms shall emit a signal when the batteries are low. Wiring shall be permanent and without a disconnecting switch 
other than as required for overcurrent protection. 

Exceptions: 
1. Smoke alarms are permitted to be solely battery operated in existing buildings where no construction is taking. 

-~ . 2. Smoke alarms are permitted to be solely battery operated in buildings that are not served from a commercial power 
source. 
3. Smoke alarms are permitted to be solely battery operated in existing areas of buildings undergoing alterations or 
repairs that do not result in the removal of interior walls or ceiling finishes exposing the structure, unless there is an 
attic, crawl space or basement available which could provide access for building wiring without the removal of interior 
'finishes. · 
4. Smoke alarms are permitted to be solely battery operated where repairs or alterations are limited to the exterior 
surfaces of dwellings, such as the replacement of roofing or siding, or the addition or replacement of windows or 
doors, or the addition of a porch or deck. 
5. Smoke alarms. are permitted to be solely battery operated when work is limited to the installation, alteration or 
repairs of plumbing or mechanical systems or the installation, alteration or repair of electrical systems which do not 
result in the removal of interior wall or ceiling finishes exposing the structure. 
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R314.+R314.8 Existing Group R-3 occupancies. 

RJ14.7.1R314.B.1 Existing buildings housing Group R-3 occupancies established prior to the effective date of these 
regulations may have their use continued if they conform or are made to conform to provisions of these regulations to 
the extent that reasonable and adequate life safety against the hazards of fire, panic and. explosion is substantially 

. provided. Additional means of egress, the installation of automatic sprinkler systems, automatic fire alarm system or 
other life safety measures, may be required to provide reasonable and adequate safety. 

Note: It is the intent of this section that every existing occupancy need not mandatorily conform with the 
requirements for new construction. Reasonable judgment in the application of requirements must be exercised 
by the enforcing agency. 

R314.7.2R314.8.2 For purposes ofclarification, Health and Safety Code Section 13113.7 is repeated. 

(a) Except as otherwise provided in. this section, a smoke detector, approved and listed by the State Fire 
Marshal pursuant to Section 13114, shall be installed, in accordance with the manufacturer's instructions in each 
dwelling intended for human occupancy within the earliest applicable time period as follows: 

(1) For all dwelling units intended for human occupancy, upon the owner's application on or after January 1, 
1985, for a permit for alterations, repairs, or additions, exceeding one thousand dollars ($1,000). 

(2) For all other dwelling units intended for human occupancy on or after January 1, 1987. 

However, if any local rule, regulation, or ordinance, adopted prior to the compliance dates specified in 
paragraphs (1) and (2) requires installation in a dwelling unit intended for human occupancy of smoke detector, 
which receive their power from the electrical system of the building and requires compliance with the local rule, 
regulation, or ordinance at a date subsequent to the dates specified in this section, the compliance date specified 
in the rule, regulation, or ordinance shall, but only with respect to the dwelling units specified in this section, take 
precedence over the dates specified in this section. 

The State Fire Marshal may adopt regulations exempting dwellings intended for human occupancy with fire 
sprinkler systems from the provisions of this section, if he or she determines that a smoke detector is not 
reasonably necessary for fire safety in the occupancy. 

Unless prohibited by local rules, regulations, or ordinances, a battery-operated smoke detector which 
otherwise meets the standards adopted pursuant to Section 13114 for smoke detectors, satisfies the 
requirements of this section. · 

(bJ "Dwelling units intended for human occupancy," as used in this section, includes a duplex, lodging house, 
apartment complex, hotel, motel, condominium, stock cooperative, time-share project, or dwelling unit of a 
multiple-unit dwelling complex. For the purpose of this part, "dwelling units intended for human occupancy" does 
not include manufactured homes as defined in Section 18007, mobile homes as defined in Section 18008, and 
commercial coaches as defined in Section 18001.8. 

(c) The owner of each dwelling unit subject to this section shall supply and install smoke detectors required by 
this section in the locations and in the mal]ner set forth in the manufacturer's instructions, as approved by the 
State Fire Marshal's regulations. In the case of apartment complexes and other multiple- dwelling complexes, a 
smoke detector shall be installed in the common stairwells. All fire alarm warning systems supplemental to the 
smoke detector shall also be listed by the State Fire Marshal. 

(d) A high-rise structure, as defined in subdivision (b) of Section 13210 and regulated by Chapter 3 
(commencing with Section 13210), and which is used for purposes other than as dwelling units intended for 
human occupancy, is exempt from the requirements of this section. 

(e) The owner shall be responsible for testing and maintaining detectors in hotels, motels, lodging houses, and 
common stairwells of apartment complexes and other multiple-dwelling complexes. · 
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An owner or the owners agent may enter any dwelling unit, efficiency dwelling unit, guest room, and suite 
owned by the owner for the purpose of installing, repairing, testing, and maintaining single station smoke 
detectors required by this section. Except in cases of emergency, the owner or owners agent shall give the 
tenants of each such unit, room, or suite reasonable notice in writing of the intention to enter and shall enter only 
during normal business hours. Twenty-four hours shall be presumed to be reasonable notice in absence of 
evidence to the contrary. 

The smoke detector shall be operable at the time that the tenant takes possession. The apartment complex 
tenant shall be responsible for notifying the manager or owner if the tenant becomes aware of an inoperable 
smoke detector within his or her unit. The owner or authorized agent shall correct any reported deficiencies in the 
smoke detector and shall not be in violation of this section for a deficient smoke detector when he or she has not 
received notice of the deficiency. 

(f) A violation of this section is an infraction punishable by a maximum fine of two hundred dollars ($200) for 
each offense. · · · 

(g) This section shall not affect any rights which the parties may have under any other provision of law 
because of the presence or absence of a smoke detector. · 

(h) This section shall not apply to the installation of smoke detectors in single-family dwellings or factory-built 
housing which is regulated by Section 13113.8, as added by Assembly Bill No. 2285 of the 1983-84 Regular 
Session. 

R314.7.3R314.8.3 For purposes ofclarification, Health and Safety Code Section 13113.8 is repeated. 

(a) On and after January 1, 1986, every single- family dwelling and factory-built housing, as defined in Section 
19971, which is sold shall have an operable smoke detector. The detector shall be approved and listed by the 
State Fire Marshal and installed in accordance with the State Fire Marshal's regulations. Unless prohibited by 
local rules, regulations, or ordinances, a battery-operated smoke detector shall be deemed to satisfy the 
requirements of this section. 

(b) On and after January 1, 1986, the transferor of any real property containing a single-family dwelling, as 
described in subdivision (a), whether the transfer is made by sale, exchange, or real property sales contract, as 
defined in Section 2985 of the Civil Code, shall deliver to the transferee a written statement indicating that the 
transferor is in compliance with this section. The disclosure statement shall be either included in the receipt for 
deposit in a real estate transaction, an addendum attached thereto, or a separate document. 

(c) The transferor shall deliver the statement referred to in subdivision (b) as. soon as practicable before the 
transfer of title in the case of a sale or exchange, or prior to execution of the contract where the transfer is by a 
real property sales contract, as defined in Section 2985. For purposes of this· subdivision, "delivery" means 
delivery in person or by mail to the transferee or transferor, or to any person authorized to act for him or her in 
the transaction, or to additional transferees who have requested delivery from the transferor in writing. Delivery to 
the spouse of a transferee or transferor shall be deemed delivery to a transferee or transferor, unless · the 
contract states otherwise. 

( d) This section does not apply to any of the following: 

(1) Transfers which are required to be preceded by the furnishing to a prospective transferee of a copy of a 
public reporl pursuant to Section 11018.1 of the Business and Professions Code. 

(2) Transfers pursuant to court order, including, but not limited to, transfers ordered by a probate court in the 
administration of an estate, transfers pursuant to a writ of execution, transfers by a trustee in bankruptcy, 
transfers by eminent domain, or transfers resulting from a decree for specific performance. 

(3) Transfers to a mortgagee by a mortgagor in default, transfers to a beneficiary of a deed of trust by a trustor 
in default, transfers by any foreclosure sale after default, transfers by any foreclosure sale after default in an 
obligation secured by a mortgage, or transfers .by a sale under a power of sale after a default in an obligation 
secured by a deed of trust or secured by any other instrument containing a power of safe. 

(4) Transfers by a fiduciary in the course of the administration of a decedent's estate, guardianship, 
conservatorship, or trust. 

(5) Transfers from one co-owner to one or more co-owners. 
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(6) Transfers made to a spouse, or to a person or persons in the lineal line of consanguinity of one or more of 
the transferors. · 

(7) Transfers between spouses resulting from a decree of dissolqtion of a marriage, from a decree of legal 
separation, or from a property settlement agreement incidental to either of those decrees. · 

(8) Transfers by the Controller in the course of administering the Unclaimed Property Law provided for in 
Chapter7 (commencing with Section 1500) of Title 10 of Part 3 of the Code of Civil Procedure. 

(9) Transfers under the provisions of Chapter 7 (commencing with Section 3691) or Chapter 8 (commencing 
with Section 3771) of Part 6 of Division 1 of the Revenue and Taxation Code. 

(e) No liability shall arise, nor any action be brought br maintained against, any agent of any party to a transfer 
of title, including any person or entity acting in the capacity of an escrow, for any error, inaccuracy, or omission 
relating to the disclosure required to be made by a transferor pursuant to this section. However, this subdivision 
does not apply to a licensee, as defined in Section 10011 of the Business and Professions Code, where the 
licensee participates in the making of the disclosure required to be made pursuant to this section with actual 
knowledge of the falsity of the disclosure. 

(f) Except as otherwise provided in this section, this section shall not be deemed to create or imply a duty upon 
a licensee, as defined in Section 10011 of the Business and Professions Code, or upon any agent of any party to 
a transfer of title, including any person or entity acting in the capacity of an escrow, to monitor or ensure 
compliance with this section. 

(g) No transfer of title shall be invalidated on the basis of a failure to comply with this section, and the exclusive 
remedy for the failure to comply with this section is an award of actual damages not to exceed one hundred 
do/la.rs ($100), exclusive of any court costs and attorney's fees. · 

(h) Local ordinances requiring smoke detectors in single-family dwellings may be enacted or amended. 
However, the ordinances shall satisfy the minimum requirements of.this section. 

(i) For the purposes of this section, "single-family dwelling" does not include a manufactured home as defined 
in Section 18007, a mobilehome as defined in Section 18008, or a commercial coach as defined in Section 
18001.8. ' . 

(j) This section shall not apply to the installation of smoke detectors fn dwellings intended for human 
occupancy, as defined in and regulated by Section 13113.7 of the Health and Safety Code, as added by Senafe 
Bill No. 1448 in the 1983:..84 Regular Session. 

[Editorial Note: Soler PV provisions relocated from 2013 CRC Section 331.] 
R324.2 Solar thermal systems. Solar thermal systems shall be designed and installed in accordance with Chapter 
23 and the lntornationalCa/ifomia Fire Code. 

R324.3 Photovoltaic systems. Photovoltaic systems shall be designed and installed in accordance with Sections 
R324.3.1 through R324.7.2.5 and NFP,I\ 70Califomia Electric Code. Inverters shall be listed and labeled in 
accordance with UL 1741. Systems connected to the utility grid shall use inverters listed for utility interaction. 

[Editorial Note: Amendment carried over from 2013 CRC R331.1] 
R324.7 Access and pathways. Roof access, pathways and spacing requirements shall be provided in accordance 
with Sections R324.7.1 through R324.7.2.5. 

Exceptions: 
1. Detached, nonhabitable Group U Structures including, but not limited to, garages and accessory structures to one 
and two-family dwellings and townhouses, such as parking shade structures, carports, solar trellises and similar 
structures. . 
2. Roof access, pathways and spacing requirements need not be provided where ari alternative ventilation method 
approved by the code official has been provided or where the code official has determined that vertical ventilation 
techniques will not be employed. 

R324.7.2 Solar photovoltaic systems. Solar photovoltaic systems shall comply with Sections R324.7.2.1 through 
R324 .7.2.5R324. 7.2.6. 

Final Express Temis 
SFM 01/15- Part #2.5-2015 Triennial Code Cycle 
Office of the State Fire Marshal · 

54 of79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

R334-.3R324.7.2.6 Ground-mounted photovoltaic arrays. Ground mounted photovoltaic arrays shall comply with 
this section_and the California Electrical Code. Setback requirements shall not apply to ground-mounted, free
standing photovoltaic arrays. A clear, brush-free area of 10 feet (3048 mm) shall be required for ground-mounted 
photovoltaic arrays. 

SECTION R326R335 
SPECIAL PROVISIONS FOR LICENSED 24-HOUR CARE FACILITIES IN A GROUP R-3.1 

R326.1-R335.1 Scope. The provisions of this section shall apply to 24-hour care facilities in a Group R-3. 1 occupancy 
licensed by a governmental agency. 

R325.2R335.2 General. The provisions in this section shall apply in addition to general requirements in this code. 

R32fi.2.1R335.2.1 Restraint shall not be practiced in a Group R-3.1 occupancy. 

Exception: Occupancies which meet all the requirements for a Group 1-3 occupancy. 

R32fi.2.2R335.2.2 Pursuant to Health and Safety Code Section 13133, regulations of the state fire marshal perlaining 
to Occupancies classified as Residential Facilities (RF) and Residential-care Facilities for the Elderly (RCFE) shall 
apply uniformly throughout the state and no city, county, city and county, including a chatter city or chatter county, or 
fire protection district shall adopt or enforce any ordinance or local rule or regulation relating to fire and panic safety 
which is inconsistent with these regulations. A city, county, city and county, including a chatter city or charier county 
may pursuant to Health and Safety Code Section 13143.5, or a fire protection district may pursuant to Health and 
Safety Code Section 13869.7, adopt standards more stringent than those adopted by the state fire marshal that are 
reasonably necessary to accommodate local climate, geological, or topographical conditions relating to roof coverings 
for Residential-care Facilities for the Elderly. 

Exception: Local regulations relating to roof coverings in facilities licensed as a Residential Care Facility for the 
Elderly (RCFE) per Health and Safety Code Section 13133. 

R32§.;JR335.3 Building Height and Area Provisions. 

R32fi.3.1R335.3.1 Limitations six or less clients. Group R-3.1 occupancies where nonambulatory clients are 
housed above the first story, having more than two stories in height or having more than 3,000 square feet (279 m2) 
of floor area above the first story shall not be of less than one-hour fire-resistance-rated construction throughout. 

In Group R-3.1 occupancies housing a bedridden client, the client sleeping room shall not be located above or 
below the first story. 

Exception: Clients who become bedridden as a result of a temporary illness as defined in Health and Safety 
Code Sections 1566.45, 1568.0832, and 1569.72. A temporary illness is an illness, which persists for 14 days or 
less. A bedridden client may be retained in excess of the 14 days upon approval by the Deparlment of Social 
SeNices and may continue to be housed on any story in a Group R-3. 1 occupancy classified as a licensed 
residential facility. 

Every licensee admitting or retaining a bedridden resident shall, within 48 hours of the resident's admission or 
retention in the facility, notify the local fire authority with jurisdiction of the estimated length of time the resident will 
retain his or her bedridden status in the facility. 

R326AR335.4 Interior Finish Provisions. 

R32fi.4.1R335.4.1 Interior wall and ceiling finish. Group R-3.1 occupancies housing a bedridden client shall 
comply with Interior Wall and Ceiling Finish requirements specified for Group 1-2 occupancies in Table -003:-§803.11 of 
the California Building Code. 

R325,6R335.5 Fire Protection System Provisions. 
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.R326.6.2R335.5.2 Smoke alarms in Groups R-3.1 occupancies. Smoke alarms shall be installed where required in 
Section B.314. In addition to the provisions set forth in Section R314 the following shall apply: 

1. Smoke alarms shall be provided throughout the habitable areas of the dwelling unit except kitchens. 
2. Facilities housing a bedridden client: 

2. 1. Smoke alarms shall receive their primary power from the building wiring when such wiring is seNed 
from a commercial source and shall be equipped with a battery backup. 

2.2. Smoke alarms shall be electrically interconnected so as to cause all smoke alarms to sound a distinctive 
alarm signal upon actuation of any single smoke alarm. Such alarm signal shall be audible throughout the 
facility at a minimal level of 15 db above ambient noise level. These devices need not be interconnected 
to any other fire alarm device, have a control panel, or be electrically supervised or provided with 
emergency power. 

R326.6.2.1R335.5.2.1 Audible alarm signal. The audible signal shall be the standard fire alarm evacuation signal, 
ANSI S3.41 Audible Emergency Evacuation Signal, "three pulse temporal pattern," as described in NFPA 72. 

R326.6.2.2R335.5.2.2 Hearing impaired. See Section 907.5.2.3 of the California Building Code. 

R326.6.2.3R335.5.2.3 Visible alarms. Visible alarm notification appliances shall be provided in accordance with 
Sections 907,5.2.3.1 through 907.5.2.3.5 of the California Building Codes. 

Exceptions: 
1. Visible alarm notification appliances are not required in alterations, except where an existing fire alarm system 

is upgrad(!d or replaced, or a new fire alarm system is installed. 
2. Visible alarm notification appliances shall not be required in enclosed exit stairways, exterior exit stairs, and 

exterior exit ramps. 
3. Visible alarm notification appliances shall not be required in elevator cars. 

R326.6.2. 4R335.5~2.4 Group R-3.1 Protective social care facilities which house persons who are hearing impaired, 
shall be provided with notification appliances for the hearing impaired installed in accordance with NFPA 72 and 
which shall activated upon initiation of the fire alarm system or the smoke alarms. 

Exception: The use of the existing evacuation signaling scheme shall be permitted where approved by the 
enforcing agency. 

R326.$R335.6 Means. of Egress Provisions. 

R-326. 6.1R335.6.1 General. In addition to the general means of egress requirements of Chapter 10 of the California 
Building Code, this section shall apply to Group R-3. 1 occupancies. 

R326.6.2R335.6.2 Number of exits. 

R326.6.2.1R335.6.2.1 Group R-3.1 occupancies shall have a minimum of tWo exits. 

R326.6.3R335.6.3 Egress arrangements. 

R326.6.3.1R335.6.3.1 Egress through adjoining dwelling units shall not be permitted. 

R32li-.6.3.2R335.6.3.2 Group R-3.1 occupancies housing nonambulatory clients. In a Group R-3.1 occupancy, 
bedrooms used by nonambulatory clients shall have access to at least one of the required exits which shall conform 
to one of the following: 

1. Egress through a hallway or area into a bedroom in the immediate area which has an exit directly to the 
exterior and the corridorlha./lway is constructed consistent with the dwelling unit interior walls. The hallway shall 
be separated from common areas by a solid wood door not less than 1% inch (35 mm) in thickness, 
maintained self-closing or shall be automatic closing by actuation of a smoke detector installed in accordance 
with Section +46.4.+716.5.9 of the California Building Code. 
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2. Egress through a hallway which has an exit directly to the exterior. The hallway shall be separated from the 
rest of the house by a wall constructed consistent with the dwelling unit interior walls and opening protected by 
a solid wood door not less than 1% inch (35 mm) in thickness, maintained self-closing or shall be automatic 
closing by ·actuation of a smoke detector installed in accordance with Section +ifi.4...1716.5.9 of the California 
Building Code. · 

3. Direct exit from the bedroom to the exterior, such doors shall be of a size as to pennit the installation of a door 
not less than 3 feet (914 mm) in width and not less than 6 feet 8 inches (2032 mm) in height. When installed, 
doors shall be capable of opening at least 90 degrees and shall be so mounted that the clear width of the exit 
way is not less than 32 inches (813 mm). 

4. Egress through an adjoining bedroom which exits to the exterior. 

R326.6.3.3R335.6.3.3 Group R-3.1 occupancies housing only one bedridden c/ienfis. In Group R-3.1 
occupancies housing a bedridden client and not provided with an approved automatic fire sprinkler system, all of the 
following shall apply: 

1. In Group R-3.1 Occupancies housing a bedridden client, a direct exit to the exterior of the residence shall be 
provided from the client sleeping room. 

2. Doors to a bedridden clienfs sleeping room shall be of a self-closing, positive latching 1-% inch solid wood 
door. Such doors shall be provided with a gasket so installed as to provide a seal where the door meets the 
jam on both sides and across the top. Doors shafl be maintained self-closing or shall be automatic closing by 
actuation of a smoke detector in accordance with Section +4li4:+716.5.9 of the California Building Code. 

3. Group R-3. 1 Occupancies housing a bedridden client, shall not have a night latch, dead bolt, security chain or 
any similar locking device installed on any interior door leading from a bedridden client's sleeping room to any 
interior area such as a conidor, hallway and or general use areas of the residence in accordance with Chapter 
10 of the California Building Code. 

4. The exterior exit door to a .bedridden clienfs sleeping room shall be operable from both the interior and 
exterior of the residence. 

5. Every required exit doorway from a bedridden client sleeping room shall be of a size as to permit the 
installation of a door not less than 3 feet (914 mm) in width and not less than 6 feet 8 inches (2032 mm) in 
height. When installed in exit doorways, exit doors shall be capable of opening at least 90 degrees and shall 
be so mounted that the c(ear width of the exit way is not less than 32 inches (813 mm). 

Note: A sliding gl~ss door can be used as an exterior exit doorway as long as it is operable from the inside and 
outside and the clear width of the exit way is not less than 32 inches (813mm). 

R325.6.3.4R335.6.3.4 Intervening rooms. A means of exit shall not pass through more than one intervening room. A 
means of egress shall not pass through kitchens, storerooms, closets, garages or spaces used for similar purposes. 

Exception: Kitchens which do not fonn separate rooms by construction. 

R325.6AR335.6.4 Changes in level. In Group R-3.1 occupancies housing nonambulatory clients interior changes in 
level up to 0.25 inch (6 mm) may be vertical and without edge treatment. Changes in level between 0.25 inch (6 mm) 
and 0.5 inch (12. 7 mm) shall be beveled with a slope no greater than 1 unit vertical in 2 units horizontal (50% slope). 
Changes in level greaterthan 0.5 inch (12. 7 mm) shall be accomplished by means of a ramp. 

R325.6.6R335.6.5 Stairways. Group R-3.1 occupancies may continue to use existing stairways (except for winding 
and spiral stairways which are not permitted as a required means of egress) provided the stairs have a maximum rise 
of 8 inches (203 mm) with a minimum run of 9 inches (229 mm). The minimum stairway width may be 30 inches (762 
mm). 

R326.6.6.1R335.6.6.1 Doors within floor separations. Doors within such floor separations shall be tight fitting solid 
wood at least 1 % inches (35 mm) in thickness. Door glazing shall not exceed 1296 square Inches (32 918 mm) with 
no dimension greater than 54 inches (1372 mm). Such doors shall be positive latching, smoke gasketed and shall be 
automatic-closing by smoke detection. · 

R326.6.7R335.6. 7 Fences and gates. Grounds of a Residential Care for the Elderly facility serving Alzheimer clients 
may be fenced and gates therein equipped with locks, provided safe dispersal areas are located not less than 50 feet 
(15 240 mm) from the buildings. Dispersal areas shall be sized to provide an area of not less than 3 square feet (0.28 . ' 
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· m2
) per occupant. Gates shall not be installed across conidors or passageways leading to such dispersal areas 

unless they comply with egress requirements. · 

R326.6.BR335.6.8 Basement exits. One exit is required to grade level when the basement is accessible to clients. 

R326.6.9R335.6.9 Delayed egress tocks. See Section 100IJ.1.B.61010.1.9.7ofthe California Building Code. 

R326.+R335.7 Request for alternate means of protection for facilities housing bedridden clients. Request for 
alternate means of protection shall apply to Sections R326R335 through -R325:+R335. 7. Request for approval to use 
an alternative material, assembly or materials, equipment, method of construction, method of installatiori of 
equipment, or means of protection shall be made in writing to the local fire authority having jurisdiction by the facility, 
client or the client's authorized representative. Sufficient evidence shall be submitted to substantiate the need for an 
alternate means of protection. 

The facility, client or the client's representative or the focal fire authority having jurisdiction may request a written 
opinion from the State Fire Marshal concerning the interpretation of the regulations promulgated by the State Fire 
Marshal for a particular factual dispute. The State Fire Marshal shall issue the written opinion within 45 days following 
the request. · 

Approval of a request for use of an alternative material, assembly or materials, equipment, method of construction, 
method of installation of equipment, or means of protection made pursuant to this section shall be limited to Group R-
3. 1 occupancies housing a bedridden client. 

Approvals made by the local fire authority having jurisdiction and the written opinion by the State Fire Marshal shall 
be applicable only to the requesting facility and shall not be construed as establishing any precedent for any future 
request by that facility or any other facility. 

R326-.BR335.8 Temporarily bedridden clients. Clients who become temporarily bedridden as defined in Health and 
Safety Code Section 1569. 72, as enforced by the Department of Social Services, may continue to be housed on any 
story in Group R-3. 1 occupancies classified as Residential Care Facilities for the Elderly (RCFE). Every Residential 
Care Facility for the Elderly (RCFE) admitting or retaining a bedridden resident shall, within 48 hours of the resident's 
admission or retention in the facility, notify the local fire authority with jurisdiction of the estimated length of time the 
resident will retain his or her bedridden status in the facility. 

R325.9R335;9 Group R. Buildings housing protective social-care homes or in occupancies housing inmates who are 
not restrained need not be of one-hour fire- resistive construction when not more than two stories in height. In no 
case shall individual floor areas exceed 3,000 square feet (279m2). The fire-resistive protection of the exterior walls 
shall not be less than one hour where such walls are located within 5 feet (1524 mm) of the property line. Openings 
within such walls are not permitted. Openings in exterior non-rated walls need not be protected. 

SECTION ~R336 
LARGE FAMILY DAY CARE HOMES 

R326rf.R336.1 Large Family Day-Care Homes. 

~R336.2 For purposes of clarific~tion, Health and Safety Code Section 1597.46 is repeated .. 

(a) A city, county, or city and county shall not prohibit large family day care homes on Jots zoned for single-
family dwellings, but shall do one of the following: · 

(1) Classify these homes as a permitted use of residential property for zoning purposes. 

(2) Grant a nondiscretionary permit to use a lot zoned for a single-family dwelling to any large family day care 
home that complies with local ordinances prescribing reasonable standards, restrictions, and requirements 
concerning spacing and concentration, traffic control, patking, and noise control relating to such homes, and 
complies with subdivision (d) and any regulations adopted by the State Fire Marshal pursuant to that subdivision. 
Any noise standards shall be consistent with local noise ordinances implementing the noise element of the 
general plan and shall take into consideration the noise level generated by children. The permit issued pursuant 
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to this paragraph shall be granted by the zoning administrator, if any, or if there is no zoning administrator by the 
person or persons designated by the planning agency to grant such permits, upon the 

certification without a hearing. 

(3) Require any large family day care home to apply for a permit to use a lot zoned for single-family dwellings. 
The zoning administrator, if any, or if there is no zoning administrator, the person or persons designated by the 
planning agency to handle the use permits shall review and decide the applications. The use permit shall be 
granted if the large family day care home complies with local ordinances, if any, prescribing reasonable 
standards, restrictions, and requirements concerning spacing and concentration, traffic control, parking, and 
noise control relating to such homes, and complies with subdivision (d) and any regulations adopted by the State 
Fire Marshal pursuant to that subdivision. 

Any noise standards shall be consistent with local noise ordinances implementing the noise element of the 
general plan and shall take into consideration the noise levels generated by children. 

The local government shall process any required permit as economically as possible, and fees charged for 
review shall .not exceed the costs of the review and permit process. Not .less than 10 days prior to the date on 
which the decision will be made on the application, the zoning administrator or person designated to handle such 
use permits shall give notice of the proposed use by mail or delivery to all owners shown on the fast equalized 
assessment roll as owning real property within a 100 foot radius of the exterior boundaries of the proposed large 
family day care home. No hearing on the application for a permit issued pursuant to this paragraph shall be held 
before a decision is made unless a hearing is requested by the applicant or other affected person. The applicant 
or other affected person may appeal the decision. The appellant shall pay the cost, if any of the appeal. 

(b) A large family day care home shall not be subject to the provisions of Division 13 (commencing with 
Section 21000) of the Public Resources Code. 

(c) Use of a single-family dwelling for the purposes of a large family day care home shall not constitute a 
change of occupancy for purposes of Part 1.5 (commencing with Section 17910) of Division 13 (State Housing 
Law), or for purposes of local building and fire codes. 

( d) Large family day care homes shall be considered as single-family residences for the purposes· of the State 
Uniform Building Standards Code and local building and fire codes, except with respect to any additional 
standards specifically designed to promote the fire and life safety of the children in these homes adopted by the 
State Fire Marshal pursuant to this subdivision. 

R326.JR336.3 Smoke Alarms. Large family day-care homes shall be equipped with State Fire Marshal approved 
and listed single station residential type smoke alarms. The number and. placement of smoke alarms shall be 
determined by the enforcement authority. 

R326AR336.4 Fire Extinguishers. Large and small family day-care homes shall be equipped with a portable fire 
extinguisher having a minimum 2A 1 OBC rating. 

R32UR336.5 Fire Alarm Devices. Every large family day-care home shall be provided with at least one manual 
device at a location approved by the authority having jurisdiction. Such device shall actuate a fire alarm signal, which 
shall be audible throughout the facility at a minimum level of 15 db above ambient noise level. These devices need 
not be interconnected to any other fire alarm device, have a control panel or be electrically supervised or provided 
with emergency power. Such device or devices shall be attached to the structure and may be of any type acceptable 
to the enforcing agent, provided that such devices are distinctive in tone and are audible throughout the structure. 

R32fl..:6R336. 6 Compliance. Every large-family day care home shall comply with the provisions for Group R-3 
occupancies and, if appropriate, Section R326:4R336. 1. For the purposes of Section ~R336.1. the first story 
shall be designated as the floor used for residential occupancy nearest to the street level which provides primary 
access to the building. 

Enforcement of the provisions shall be in accordance with the Health and Safety Code Sections 13145 and 13146. 
No city, county, city and county, or district shall adopt or enforce any building ordinance or local role or regulation 
relating to the subject of fire and life safety in large-family day-care homes which is inconsistent with those standards 
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adopted by the State Fire Marshal, except to the extent the building ordinance or local role or regulation applies to 
. single-family residences in which day care is not provided. 

R326.+R336.7 Special Hazards. Every unenclosed gas-fired water heater or furnace which is within the area used 
for child care in a large family day-care home shall be protected in such a way as to prevent children from making · 
contact with those appliances. · 

Exception: This does not apply.to kitchfm stoves or ovens. 

R326JJR336.8 Exiting. Every story or basement of a large family day-care home shall be provided with two exits 
which are remotely located from each other. Every required exit shall be of a size to permit the installation of a door 
not less than 32 inches (813mm) in clear width and not less than 6 feet 8 inches (2032 mm) in height. A manually 
operated horizontal sliding door may be used as one of the two required exits. 

Where basements are used for day-care purposes, one of the two required exits shall provide access directly to the 
exterior without entering the first story. The second exit from the basement may either pass through the story above 
or exit directly to the exterior. 

Rooms used for day-care purposes shall not be located above the first story. 

Exception: Buildings equipped with an automatic sprinkler system throughout and which have at least one of the 
required exits providing access directly to the exterior. NFPA 13R may be used in large family day-care homes. 
The sprinkler omissions of NFPA 13R shall not apply unless approved by the enforcing agency. 

Exit doors, including manually operated horizontal sliding doors, shall be openab/fJ from the inside without use of a 
· key or any special knowledge or effort. 

SECTION R321R337 
MATERIALS AND CONSTRUCT/ON METHODS FOR EXTERIOR WILDFIRE EXPOSURE 

SECTION R32+.4-R337.1 
SCOPE, PURPOSE, AND APPLICATION 

R327.1.1R337.1.1 Scope. This chapter applies to building materials, systems and or assemblies used in the exterior 
design and construction of new buildings located within a Wild/and-Urban Interface Fire Area as defined in Section 
R327.2AR337.2A. 

R327.1.2R337.1.2 Purpose. The purpose of this Chapter is to establish minimum standards for the protection of life 
and property by increasing the ability of a building located in any Fire Hazard Severity Zone within State 
Responsibility Areas or any Wild/and-Urban Interface Fire Area to resist the intrusion of flame or burning embers 
projected by a vegetation fire and contributes to a systematic reduction in conflagration losses. 

R327.1.3R337.1.3 Application. New buildings located in any Fire Hazard Severity Zone or any Wild/and-Urban 
Interface Fire Area designated by the enforcing agency constructed after the application date shall comply with the 
provisions of this chapter. 

Exceptions: 
1. Buildings of an accessory character classified as a Group U occupancy and not exceeding 120 square feet in 

floor area, when located at least 30 feet from an applicable building. . 
2. Buildings of an accessory character classified as Group U occupancy of any size located least 50 feet from an 

applicable building. 
3. Buildings classified as a Group U Agricultural Building, as defined in Section 202 of this code (see also Appendix 

C - Group U Agricultural Buildings), when located at feast 50 feet from an applicable building. 
4. Additions to and remodels of buildings originally constructed prior to the applicable application date. 

R327.1.3.1R337.1.3.1 Application date and where required. New buildings for which an application for a building 
permit is submitted on or after July 1, 2008 located in any Fire Hazard Severity Zone or Wild/and Interface Fire Area 
shall comply with all sections of this chapter, including all of the following areas: 
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1. All unincorporated lands designated by the state Board of Forestry andFire Protection as State Responsibility 
Area (SRA) including: 

1.1. Moderate Fire Hazard Severity Zones 
1.2. High Fire Hazard Severity Zones 
1.3. Very-High Fire Hazard Severity Zones 

2. Land designated as Very-High Fire Hazard Severity Zone by cities and other local agencies. 
3. Land designated as Wild/and Interface Fire Area by ciUes and other local agencies. 

Exceptions: . 
1. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas, for which an 

application for a building permit is submitted on or after January 1, 2008, shall comply with all sections of this 
chapter. · · 

2. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas or any Wild/and 
Interface Fire Area designated by cities and other local agencies for which an application for a building permit 
is submitted on or after December 1, 2005 but prior to July 1, 2008, shall only comply with the following 
sections of this chapter: 

2.1. Section ~R337.5- Roofing 
2.2. Section ~R337.6 - Vents 

R327.1.4R337.1.4 Inspection and cerlification. Building permit applications and final completion approvals for 
buildings within the scope and application of this chapter shall comply with the following: 

1. Building permit issuance The local building official shall, prior to construction, provide the owner or applicant a 
certification that the building as proposed to be built complies· with all applicable state and local building 
standards, including those for materials and construction methods for wildfire exposure as described in this 
Chapter. Issuance of a building permit by . the local building official for the proposed building shall be 
considered as complying with this section. 

2. Building permit final. The local building official shall, upon completion of construction, provide the owner or 
applicant with a copy of the final inspection report that demonstrates the building was constructed in 
compliance with all applicable state and local building standards, including those for materials and construction 
methods for wildfire exposure as described in this Chapter. Issuance of a certificate of occupancy by the local 
building official for the proposed building shall be considered as complying with this section. 

R327.1.6R337.1.5 Vegetation management compliance. Prior to building permit final approval, the property shall 
be in compliance with the vegetation management requirements prescribed in California Fire Code section 4906, 
including California Public Resources Code 4291 or California Government Code Section 51182. Acceptable 
methods of compliance inspection. and documentation shall be determined by the enforcing agency and may include 
any of the following: · 

1. Local, state, or federal fire authority or designee authorized to enforce vegetation management requirements. 
2. Enforcing agency. 
3. Third party inspection and certification authorized to enforce vegetation management requirements. 
4. Property owner certification authorized by the enforcing agency. 

SECTION R32+.2R337.2 
DEFINITIONS 

For the purposes of this chapter, certain terms are defined below: 

CDF DIRECTOR means the Director of the California Department of Forestry and Fire Protection. 

EXTERIOR COVERING. The exposed siding or cladding material applied to the exterior side of an exterior wall, roof 
eave soffit, floor projection, or exposed underfloor framing. 

Final Express Terms 
SFM 01/15 - Part #2.5 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

61 of 79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FIRE PROTECTION PLAN is a document prepared for a specific project or development proposed for a Wildland
Urban Interface Fire Area. It describes ways to minimize and mitigate potential for loss from wildfire exposure. 
The Fire Protection Plan shall be in accordance with this chapter and the California Fire Code, Chapter 49. When 
required by the enforcing agency for the purposes of granting modifications, a fire protection plan shall be submitted. 
Only locally adopted ordinances that have been filed with the California Building Standards Commission or the 
Department of Housing and Community Development in accordance with Section 1. 1.8 shall apply. 

FIRE HAZARD SEVERITY ZONES are geographical areas designated pursuant to California Public Resources 
Codes Sections 4201 through 4204 and classified as Very High, High; or Moderate in State Responsibility Areas or 
as Local Agency Very High Fire Hazard Severity Zones designated pursuant to California Government Code SecUons 
51175 through 51189. See California Fire Code Article 86. 

The California Code of Regulations, Title 14, Section 1280 entitles the maps of these geographical areas as "Maps 
of the Fire Hazard Severity Zones in the State Responsibility Area of California." 

HEAVY TIMBER. A type of construction classification specified in Section B.602. For use in this Chapter, Heavy 
Timber shall be sawn lumber or glue laminated wood with the smallest minimum nominal dimension of 4 inches (102 
mm). Heavy Timber walls or floors shall be sawn or glue-laminated planks splined, tongue-and-grove, or set close 
together and well spiked. 

IGNITJON·RES/STANT MATERIAL A type of building material that resists ignition or sustained flaming combustion 
sufficiently so as to reduce losses from wildland-urban interface conflagrations under worst-case weather and fuel 
conditions with wildfire exposure of burning embers and small flames, as prescribed in· Section +-03AR337.3 and SFM 
Standard 12-7 A-5, Ignition-Resistant Material. 

LOCAL AGENCY VERY HIGH FIRE HAZARD SEVERITY ZONE means an area designated by a local agency upon 
the recommendation of the GDF Director pursuant to Government Code Sections 51177(c), 51178 and 5118 that is 
not a state responsibility area and where a local agency, city, county, city and county, or district is responsible for fire 
protection. 

LOG WALL CONSTRUCT/ON. A type of construction in which exterior walls are constructed of solid wood members 
and where the smallest horizontal dimension of each solid wood member is at least 6 inches (152 mm). 

RAFTER TAIL. The porfion of roof rafter framing in a sloping roof assembly that projects beyond and overhangs an 
exterior wall. 

ROOF EAVE. The lower portion of a sloping roof assembly that projects beyond and overhangs an exterior wall at the 
lower end of the rafter tails. Roof eaves may be either "open" or "enclosed." Open Roof Eaves have exposed rafter tails 
and an unenclosed space on the underside of the roof deck. Enclosed Roof Eaves have a boxed-in Roof Eave Soffit 
with a horizontal underside or sloping rafter tails with an exterior covering applied to the underside of the rafter tails. 

ROOF EA VE SOFFIT. An enclosed boxed-in soffit under a roof eave with exterior covering material applied to the soffit 
framing creating a horizontal surface on the exposed underside .. 

STATE RESPONSIBILITY AREA means lands that are classified by the Board of Forestry pursuant to Public 
Resources Code Section 4125 where the financial responsibility of preventing and suppressing forest fires is primarily 
the responsibility of the state. 

WILDFIRE is any uncontrolled fire spreading through vegetative fuels that threatens to destroy life, property, or 
resources as defined in Public Resources Code Sections 4103 and 4104. 

WILDFIRE EXPOSURE is one or a combination of radiant heat, convective heat, direct flame contact and burning 
embers being projected by vegetation fire to a structure and its immediate environment. 

WILDLAND-URBAN INTERFACE FIRE AREA is a geographical area identified by the state as a "Fire Hazard 
Severity Zone" in accordance with the Public Resources Code Sections 4201 through 4204 and Government Code 
Sections 51175 through 51189, or other areas designated by the enforcing agency to be at a significant risk from 
wildfires. 
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SECTION R3n3R337.3 
STANDARDS OF QUALITY 

R327.3.1R337.3.1 General. Building material, systems, assemblies and methods of construction used in this 
Chapter shall be in accordance with Section ~R337.3. 

R327.3.2R337.3.2 Qualification by testing. Material and material assemblies tested in accordance with the 
requirements of Section :ro3AR337.3 shall be accepted for use when the results and conditions of those tests are met. 
Product evaluation testing of material and material assemblies shall be approved or listed by the state Fire Marshal, or 
identified in a current report issued by an approved agency. 

R327.3.3R337.3.3 Approved agency. Product evaluation testing shall be performed by an approved agency as 
defined in Section 1702 of the California Building Code. The scope of accreditation for the approved agency shall include 
building product compliance with code. 

R327.3.4R337.3.4 Labeling. Material and material assemblies tested in accordance with the requirements of section 
~R337.3 shall bear an identification label showing the fire test results. That identification label shall be issued 
by a testing and/or inspecting agency approved by the State Fire Marshal. 

1. Identification mark of the approved testing and/or inspecting agency. 
2. Contact and identification information of the manufacturer. 
3. Model number or identification of the product or material. 
4. Pre-test weathering specified in this chapter. 
5. Compliance standard as described under Section RJ-27.3. 7R337.3. 7. 

R327.3.6R337.3.5 Weathering and surface treatment protection. 

R327.3.6.1R337.3.5.1 General. Material and material assemblies tested in accordance with the requirements of 
Section -7tJ3AR337.3 shall maintain their fire test performance under conditions of use when installed in accordance 
with the manufacturers instructions. 

R327.3.6.2R337.3.5.2 Weathering. Fire-retardant-treated wood and Fire-retardant-treated wood shingles and 
shakes shall meet the fire test performance requirements of this Chapter after being subjected to the weathering 
conditions contained in the following standards, as applicable to the materials and the conditions of use. 

R327.3.6.2.1R337.3.5.2.1 Fire-retardant-treated wood. Fire-retardant-treated wood shall be tested in accordance 
with ASTM D 2898, "Standard Practice for Accelerated Weathering of Fire-Retardant Treated Wood for Fire Testing 
(Method A)" and the requirements of section 2303.2 of the California Building Code. 

R327.3.6.2.2R337.3.5.2.2 Fire--retardant-treated wood shingles and shakes. Fire-retardant-treated wood shingles 
and shakes shall be approved and listed by the State Fire Marshal in accordance with Section 208(c), Title 19 
California Code of Regulations. 

R327.3.6.3R337.3.5.3 Surface treatment protection. The use of paints, coatings, stains, or other surface 
· treatments are not an approved method of protection as required in this section. 

R327.3.6R337.3.6 Alternates for materials, design, tests, and methods of construction. The enforcing agency is 
permitted to modify the provisions of this chapter for site-specific conditions in accordance with Section 1.11.2.4. 
When required by the enforcing agency for the purposes of granting modificaUons, a fire protection plan shall be 
submitted in accordance with the California Fire Code, Chapter 49. 

R327.3.7R337.3.7 Standards of quality. The State Fire Marshal standards for exterior wildfire exposure protection 
Hsted below and as referenced in this chapter are located in the California Referenced Standards Code, Part 12 and 
Chapter 35 of this code. · 

SFM Standard 12-7A-1, Exterior Wall Siding and Sheathing. A fire resistance test standard consisting of a 
150 kW intensity direct flame exposure for a 10 minutes duration. 
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SFM Standard 12-7 A-2, Exterior Windows. A fire resistance test standard consisting of a 150 kW intensity 
direct flame exposure for a 8 minutes duration. · 
SFM Standard 12-7A-3, . Horizontal Projection Underside A fire resistance test standard consisting of a 
300 kW intensity direct flame exposure for a 10 minute duration. 
SFM Standard 12-7A- 4, Decking. A two-part test consisting of a heat release rate (Part A) deck assembly 
combustion test with an under deck exposure of 80 kW intensity direct flame for a 3 minute duration, and a 
(Part B) sustained deck assembly combustion test consisting of a deck upper surface burning ember 
exposure with a 12 mph wind for 40 minutes using a 2.2 lb (1 kg) burning "Class A" size 12" x 12" x 2.25" 
(300 mm x 300 mm x 57 mm) roof test brand. 
SFM Standard 12-7A-4A, Decking Alternate Method A A heat release rate deck assembly combustion test 
with an under deck exposure of 80 kW intensity direct flame for a 3 minute duration, 
SFM Standard 12-7A-5, Ignition-resistant Material. A generic building material surface burning flame 
spread test standard consisting of an extended 30 minute ASTM E84 or UL 723 test method as is used for 
Fire-Retardant-Treated wood. 

SECTION R327. 4R337.4 
IGNITION RESISTANT CONSTRUCTION 

R327.4.1R337.4.1 General. The materials prescribed herein for ignition resistance shall conform to the requirements 
of this chapter. 

R327. 4.2R337.4.2 Ignition-Resistant Material. Ignition-resistant material shall be determined in accordance with the 
test procedures set forth in SFM Standard 12-7 A-5 "Ignition-Resistant Material" or in accordance with this section. 

R327. 4.3R337.4.3 Alternative methods for determining Ignition-resistant material. Any one of the following shall be 
accepted as meeting the definition of ignition-resistant material: 

1. Noncombustible material. Material that complies with the definition for noncombustible materials in Section 
202. 

2. Fire-retardanMreated wood. Fire-retardant-treated wood identified for exterior use that complies· with the 
requirements of Section 2303.2 of the California Building Code. 

3. Fire-retardant-treated wood shingles and shakes. Fire-retardant-treated wood shingles and shakes, as defined 
in Section 1505. 6 of the California Building Code and listed by State Fire Marshal for use as "Class B" roof 
covering, shall be accepted as an Ignition-resistant wall covering material when installed over solid sheathing. 

SECTION R327:.SR337.5 
ROOFING 

R327.6.1R337.5.1 General. Roofs shall comply with the requirements of Section R32+R337 and Section R902. 
Roofs shall have a roofing assembly installed in accordance with its listing and the manufacturer's installation 
instructions. 

R327.6.2R337.5.2 Roof coverings. Where the roof profile allows a spfJce between the roof covering and roof 
decking, the spaces shall be constructed to prevent the intrusion of flames and embers, be firestopped with approved 
materials or have one layer of minimum 72 pound (32.4 kg) mineral-surfaced nonperforated cap sheet complying with 
ASTM D 3909 installed over the combustible decking. 

R327.6.3R337.5.3 Roof valleys. Where valley flashing is installed, the flashing shall be not less than 0.019-inch 
(0.48 mm) No. 26 gage galvanized sheet corrosion-resistant metal installed over not less than one layer of minimum 
72-pound (32.4 kg) mineral-surfaced nonperforated cap sheet complying with ASTM D 3909, at least 36-fnch-wide 
(914 mm) running the fuH length of the valley. 

R327.6.4R337.5.4 Roof Gutters. Roof gutters shall be provided with the means to prevent the accumulation of 
leaves and debris in the gutter. 
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R3-27.6.1R337.6.1 General. Where provided, ventilation openings for enclosed attics, enclosed eave soffit spaces, 
enclosed rafter spaces formed where ceilings are applied directly to the underside of roof rafters, and underfloor 
ventilation shall be in accordance with Section 1203 of the California Building Code and Sections R327.6.1R337.6.1 
through R327.6.3R337.6.3 of this Section to resist building ignition from the intrusion of burning embers and flaine 
through the ventilation openings. 

SECTION R327.+R337.7 
EXTERIOR COVERING 

R327.7.1R337.7.1 Scope. The provisions of this section shall govern the materials and construction methods used 
to resist building ignition and/or safeguard against the intrusion of flames resulting from small ember and short~terrn 
direct flame contact exposure. 

R327.7.2R337.7.2 General. The following exterior covering materials and/or assemblies shall comply with this 
section: 

1. Exterior wall covering material. 
2. Exterior wall assembly. · 
3. Exterior exposed underside of roof eave overhangs, 
4. Exterior exposed underside of roof eave soffits. 
5. Exposed underside of exterior porch ceilings. 
6. Exterior exposed underside of floor projections. 
7. Exterior underfloor areas. 

Exceptions: 
1. Exterior wall architectural trim, embellishments, fascias, and gutters. 
2. Roof or wall top cornice projections and similar assemblies. 
3. Roof assembly projections over gable end walls .. 
4. Solid wood rafter tails and solid wood blocking installed between rafters having minimum dimension 2 inch (50. 8 

mm) nominal. 
5. Deck walking surfaces shall comply with Section R32+.BR337.9 only. 

R327.7.3R337.7.3 Exterior Walls. The exterior wall covering or wall assembly shall comply with one of the following 
requirements: 

1. Non-combustible material. 
2. Ignition-resistant material. 
3. Heavy timber exterior wall assembly. 
4. Log wall eonstroction assembly. 
5. Wall assemblies that meet the performance criteria in accordance with the test procedures for a 1 ()..minute direct flame 

contact exposure test set forth in SFM standard 12-7 A-1. 

Exception: Any of the following shall be deemed to meet the assembly performance criteria and intent of this 
section: 

1. One layer of 518-inch Type X gypsum sheathing applied behind the exterior covering or cladding on the exterior 
side of the framing. 

2. The exterior portion of a 1-hour fire resistive exterior wall assembly designed for exterior fire exposure including 
assemblies using the gypsum panel and sheathing products listed in the Gypsum Association Fire Resistance 
Design Manual. 

R327.7.3.1R337.7.3.1 Extent of exterior wall covering. Exterior wall coverings shall extend from the top of the 
foundation to the roof, and terminate at 2 inch (50.B mm) nominal solid wood blocking between rafters at all roof 
overhangs, or in the case of enclosed eaves, terminate at the enclosure. 

R327.7.4R337.7.4 Open roof eaves. The exposed roof deck on the underside of unenclosed roof eaves shall consist 
of one of the following: 

1. Non-combustible material. 
2. Ignition-resistant material. 
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3. One layer of 518-inch Type X gypsum sheathing applied behind an exterior covering on the unders,ide exterior of 
the roof deck. · · 

4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the underside of the roof deck 
designed for exterior fire exposure including assemblies using the gypsum panel and sheathing products listed in 
the Gypsum Association Fire Resistance Design Manual. 

Exceptions: The following materials do not require protection: 
1. Solid wood rafter tails on the exposed underside of open roof eaves having a minimum nominal dimension of 2 

inch (50.8 mm). 
2. Solid wood blocking installed between rafter tails on the exposed underside of open roof eaves having a 

minimum nominal dimension of 2 inch (50;8 mm). 
3. Gable end overhangs and roof assembly projections beyond an exterior wall other than at the lower end of the 

rafter tails. 
4. Fascia and other architectural trim boards. 

R327.8.1R337.8.1 General 

SECTION R32+.BR337.8 
EXTERIOR WINDOWS AND DOORS 

R327.B.2R337.8.2 Exterior glazing. The following exterior glazing materials and/or assemblies shall comply with 
this section: 

1. Exteriorwindows. 
2. Exterior glazed doors. 
3. Glazed openings within exterior doors. 
4. Glazed openings within exterior garage doors. 

· 5. Exterior structural glass veneer. 

R327.8.2.1R337.8.2.1 Exterior windows and exterior glazed door assemQly requirements. Exterior windows and 
exterior glazed door assemblies shall comply with one of the following requirements: 

1. Be constructed of multi-pane. glazing with a minimum of one tempered pane meeting the requirements of 
Section 2400308 Safety Glazing, or 

2. Be constfl!cted of glass block units, or 
3. Have a fire-resistance rating of not less than 20 minutes when tested according to NFPA 257, or 
5. Be tested to meet the performance requirements of SFM Standard 12-7 A-2. 

R327.8.2.2R337.8.2.2 Structural glass veneer. The wall assembly behind structural glass veneer shall comply with 
section R327. 7. 3R337. 7.3. 

R327.8.3R337.8.3 Exterior doors. Exterior doors shall comply with one of the following: 

1. The exterior surface or cladding shall be of noncombustible or Ignition-resistant material, or 
2. Shall be constructed of solid core wood that comply with the following requirements: 

2. 1. Stiles and rails shall not be less than 1 318 inches thick 
2.2. Raised panels shall not be less than 1 114 inches thick, except for the exterior perimeter of the raised 
panel that may taper to a tongue not less than 318 inch thick. · · 

3. Shall have a fire-resistance rating of not less than 20 minutes when tested according to NFPA 252. 
4. Shall be tested to meet the performance requirements of SFM Standard 12-7A-1. 

R327.8.3.1R337.8.3.1 Exterior door glazing. 
70FJA.2.1R337.8.2.1. 

Glazing in exterior doors shall comply with Section 
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DECKING 

R327.9.1R337.9.1 General The walking surface material of decks, porches, balconies and stairs shall comply with 
the requirements of this section. 

R327.9.2R337.9.2 Where required. The walking surface material of decks, porches, balconies and stairs shall 
comply with the requirements of this section when any portion of such surface is within 10 feet (3048 mm) of the 
building. 

R327.9.3R337.9.3 Decking Surfaces. The walking surface material of decks, porches, balconies and stairs shall be 
constructed with one of the following materials: 

1. Ignition-resistant material that complies with the performance requirements of both SFM Standard 12-7A-4 and 
SFM Standard 12-7A-5. 

2. Exterior fire ret13rdant treated wood 
3. Noncombustible material. . 
4. Any material that complies with the performance requirements of SFM Standard 12-7A-4A when attached 

exterior wall covering is also either noncombustible or ignition-resistant material. 

Exception: Wall material may be of any material that otherwise complies with this chapter when the decking 
surface material complies with the performance requirements ASTM E-84 with a Class B flame spread rating. 

SECTION R327.10R337.10 
ACCESSORY STRUCTURES 

R327.10.1R337.10.1 General. Accessory and miscellaneous structures, other than buildings covered by Section +Q:f-A3 
R337.1.3. which pose a significant exterior exposure hazard to applicable buildings during wildfires shall be constructed to 
conform to the ignition resistance requirements of this section. 

R327.10.2R337.10.2 Applicability. The provisions of this section shall apply to trellises, arbors, patio covers, carports, 
gazebos, and similar structures of an accessory or miscellaneous character. · 

Exceptions. 
1. Decks shall comply with the requirements of Section +ooAR327.9. · 
2. Awnings and canopies shall comply with the requirements of Section 3105 of the California Building Code. 

R327.10.3R337.10.3 Where Required. Accessory structures shall comply with the requirements of this section. 

R327.10.3.1R337.10.3.1 Attached accessory structures shall comply with the reguirements of this section. 

R327.10.3.2R337.10.3.2 When required by the enforcing agency, detached accessory structures within 50 feet of an 
applicable building shall comply with the requirements of this section. 

R327.10. 4R337.10.4 Requirements. When required by the enforcing agency accessory structures shall be constructed of 
noncombustible or ignition-resistant materials. 

SECTION R328R338 
ELECTRIC VEHICLE 

R32&4R338.1 Electric vehicle. An automotive-type vehicle for highway use, such as passenger automobiles, buses, 
trucks, vans and the like, primarily powered by an electric motor that draws current-from a rechargeable storage 
battery, fuel cell, photovoltaic array or other source of electric current. For the purpose of this chapter, electric 
motorcycles and similar type vehicles and off-road self-propelled electric vehicles such as industrial trucks, hoists, 
lifts, transports, golf carts, airline ground support equipment, tractors, boats and the like, are not included 

R32&:2R338.2 Charging. In any building or interior area used for charging electric vehicles, electrical equipment 
shall be installed in accordance with the California Electrical Code. 

Final Express Tenns 
SFM 01/15 - Part #2.5 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

67 of 79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

R32&3R338.3 Ventilation. Mechanical exhaust ventilation, when required by the California Electrical Code shall be 
provided at a rate as required by Article 625 or as required by Section 1203 of the California Building Code whichever 
is greater. The ventilation system shall include both the supply and exhaust equipment and shall be permanently 
installed and located to intake supply air from the outdoors, and vent the exhaust directly to, the outdoors without 
conducting the exhaust air through other spaces within the building. 

Exception: Positive pressure ·ventilation systems shall only be allowed in buildings or areas that have been 
designed and approved for that application. 

R328AR338.4 Electrical interface. The electrical supply circuit to electrically powered mechanical ventilation 
equipment shall be interlocked with the recharging equipment used to supply the vehicle(s) being charged, and shall 
remain energized during the entire charging cycle. Electric vehicle recharging equipment shall be marked or labeled 
in accordance with the California Electrical Code. 

Exceptions: 
1. Exhaust ventilation shall not be required in areas with an approved engineered ventilation system, which 

maintains a hydrogen gas concentration at less than 25 percent of the lower flammability limit. 
2. Mechanical exhaust ventilation for hydrogen shall not be required where the charging equipment utilized is 

installed and listed for indoor charging of electric vehicles without ventilation. 

CHAPTER9 
ROOF ASSEMBLIES 

R902.1 Roofing covering materials. Roofs shall be covered with materials as set forth in Sections R904 and R905. 
A minimum Class A, B or C roofing shall be installed in CJaSB A, B er G reefing shall he insta!!ed in areas designated 
by this section jurisdictions designated 13y law as reqYiring their Yse or where the edge of the roof is less than 3 feet 
(914 mm) from a lot line. Class A, Band C roofing required by this section to be listed shall be tested in accordance 
with UL 790 or ASTM E 108. 

Exceptions: 
1. Class A roof assemblies include those with coverings of brick, masonry and exposed concrete roof deck. 
2. Class A roof assemblies include ferrous or copper shingles or sheets, metal sheets and shingles, clay or concrete 
roof tile, or slate installed on noncombustible decks. 
3. Class A roof assemblies include minimum 16 oz/ft2 copper sheets installed over combustible decks. 
4. Class A roof assemblies include slate installed over underlayment over combustible decks. 

R902.1.1 Roof coverings within Very-High Fire Hazard Severity Zones. The entire roof covering of evety existing 
structure where more than 50 percent of the total roof area is replaced within any one-year period, the entire roof 
covering of every new structure, and any roof covering applied in the alteration, repair or replacement of the roof of 
every existing structure, shall be a fire-retardant roof covering that is at least Class A. 

Exception: The requirements shall no~ apply in any jurisdiction that adopts the model ·ordinance approved by the 
State Fire Marshal pursuant to Section 51189 of the Government Code or an ordinance that substantially conforms to 
the model ordinance and transmits a copy to the State Fire Marshal. 

R902.1.2 Roof coverings within State Responsibility Areas. The entire roof covering of evety existing structure 
where more than 50 percent of the total roof area is replaced within any one-year period, the entire roof covering of 
every new structure, and any roof covering applied in the alteration, repair or replacement of the roof of evety existing 
structure, shall be a fire-retardant roof covering that is at least Class B. 

Exception: Areas designated as moderate fire hazard severity zones. 

R902.1.3 Roof coverings in all other areas. The entire roof covering of evety existing structure where more than 50 
percent of the total roof area is replaced within any one-year period, the entire roof covering of evety new structure, 
and any roof covering applied in the alteration, repair or replacement of the roof of evety existing structure, shall be a 
fire-retardant roof covering that is at least Class C. 
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R902.1.4 Roofing requirements a Wild/and-Urban Interface Fire Area. Roofing requirements for structures 
located in a Wild/and-Urban Interface Fire Area shall also comply with Section ~337.5. 

R902.2 Fire-retardant-treated shingles and shakes. Fire-retardant-treated wood shakes and shingles are wood 
shakes and shingles complying with UBC Standard 15-3 or 15-4 which are impregnated by the full-cell vacuum
pressure process with fire-retardant chemicals, and which have been qualified by UBC Standard 15-2 for use on 
Class A, B or C roofs. Fire-retardant-treated wood shakes and shingles shall comply with ICC-ES EG 107 and with the· 
weathering requirements contained in Health and Safety Code Section 13132.7 (j). Each bundle shall bear labels 
from an ICBO accredited quality control agency identifying their roof-covering classification and indicating their 
compliance with ICC-ES EG107 and with the weathering requirements contained in Health and Safety Code Section 
13132.7 (j). 

Health and Safety Code Section 13132.7 (j) No wood roof covering materials shall be sold or applied in this state 
unless both of the following conditions are met: 

(1) The materials have been approved and listed by the State Fire Marshal as complying with the requirements of this 
section. 
(2) The materials have passed at least five years of the 10-year natural weathering test. The 10-year natural 
weathering test required by this subdivision shall be conducted in. accordance with Standard 15-2 of the 1994 edition 
of the Uniform Building Code at a testing facility recognized by the State Fire Marshal. · 

[Editors Note: Repeal existing CA amendment to R902.3. Keep model code text with CA amendment below] 
R902.3 Building-integrated photovoltaic product. Building- integrated photovoltaic products installed as the roof 
covering shall be tested, listed and labeled for fire classification in accordance with Section R902.1 through R902.1.4. 
R902.3 BuikliRg illtegt=ated phataVGltaiG systems. Reeftep iRsta!led lwifdiRg iRtegrated phetove/taie systems that 
serve as the Faef oo•,reriRg sf:laH ee listed aRd laeeled fer fi.ffJ elassifieatieR iR aooettlaRee wltfl SeetieR R902.1 thFa1:1gh 
R902.1.4. 

[Editors Note: Repeal existing CA amendment to R902.4. Keep model code text with CA amendment below] 
R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules 
svstems installed on or above the roof covering shall be tested, listed and identified with a fire classification in 
accordance with UL 1703. Class A, B or C photovoltaic panels and modules shall be installed areas designated by 
this section. in jurisdictions designated by law as requiring their use.,. or where the edge of the roof is less than 3 feet 
(914 mm) from a iot line. 
R902.4 Phatavaltais paRels aRd madules. Effeeti•1e JaR1:1ary 1, 2016,_Ree#ep me1:1Rtedpf:leteveftaie systems shall 
ee tested, fisted and ideRtified w!th a fi:re elassifieatiOR f.R aeeettlanee with UL 1703. The fire etasslfieatien sha(! 
eeFRfJfY with TaBle 1006.1 of the Califemfa Bl:.l!!ding Cede eased en the type ef eORstmetioR of the e1:1f!fliRg. 

SECTION R908R918 
SOLAR PHOTOVOLTAIC PANELS/MODULES 

R90IJ.A.R918.1 Photovoltaic systems. Rooftop mounted photovoltaic shall be designed in accordance with this 
section. 

R90B.1.2R918.1.2 (IBCICBC 1509.7 .1 Not an SFM provision. Reserved for other agencies) 

R90B.1.3R918.1.3 Fire classification. Rooftop mounted photovoltaic systems shall have the fire classification as 
required by Section R902.4. 

R908.1.4R918.1.4 Installation. Rooftop mounted photovoltaic systems shall be installed in accordance with the 
manufacturer's installation instructions. 

R908.1.5R918.1.5 Photovoltaic panels and modules. Photovoltaic panels and modules mounted on top of a roof 
shall be listed and labeled in accordance with UL 1703 and shall be installed in accordance with the manufacturer's 
installation instructions. 
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R90B.1.6R918.1.6 Fire safety provisions for photovoltaic panels/modules. Solar photovoltaic panels/modules 
installed upon a roof or as an integral part of a roof assembly shall comply with the requirements of this code (see 
Section R334R224) and the California Fire Code. 

CHAPTER 10 
CHIMNEYS AND FIREPLACES 

R1003.9.2 Spark arrestors. All chimneys attached to any appliance or fireplace that bums solid fuel shall be 
equipped with an approved spark arrester. The spark arrestor shall meet all of the following requirements: 

1. The net free area of the arrestor shall be not less than four times the net free area of the outlet of the chimney flue 
it serves.-
2 .. The arrestor screen shall have heat and corrosion resistance equivalent to 12 gage wire, 19-gage galvanized steel 
or 24-gage stainless steel. . 

. 3. Openings shall not permit the passage of spheres having a diameter greater than 1/2 inch (12.7 mm) nor block the 
passage of spheres having a diameter less than 3/8 inch (9.5 mm). 
4. The spark arrestor shall be accessible for cleaning and the screen or chimney cap shall be removable to allow for 
cleaning of the chimney flue. 

ANSI 
Standard 
reference 
number 

S3.41 

ASTM 
Standard 
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number 

02898-04 

03201-07 

D3909-
97b(2004)e01 
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CHAPTER44 
REFERENCED STANDARDS 

American National Standards Institute 
25 West 43rd Street, Fourth Floor 
New York, NY 10036 

Title 

American National Standard Audible Evacuation Signal ................................................ R~25.5.2.1 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428 

Title 

Test Methods for Accelerated Weathering of 
Fire-retardant-treated Wood for Fire Testing ...................................... R802.1.3.4, R802.1.3.6, R327.4 

Test Method for Hygroscopic Properties of 
Fire-retardant Wood and Wood-base Products .................................................. R802.1.3.7, R327.4 

Specification for Asphalt Roll Roofing (Glass Felt) 
Surfaced with Mineral Granules ............. R905.2.8.2, R905.5.4, Table R905.9.2, R327.6.1.2, R327.6.1.3 
Test Method for Surface Burning Characteristics . 
of Building Materials ........................................................... R202, R302.9.3, R302.9.4, R302.10.1, 

R302.10.2, R316.3, R316.5.9, R316.5.11, 
R327.9.3.4, R802.1.3 

Referenced 
in code 

section number 

Referenced 
in code 

section number 
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ICC 
Standard 
reference 
number 

ICC-ES EG107 

NFPA 
Standard 
reference 
number 
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International Code Council, Inc. 
500 New Jersey Avenue, NW 6th Floor 
Washington, DC 20001 

Title 

Evaluation guideline for determination of Volatile Organic Compound (voe) content.. ............... R902 

National Fire Protection Association 
1 Batterymarch Park 
Quine , MA 02169 

Title 

Referenced 
in code 

section number 

Referenced 
in code 

section number 

Installation of Sprinkler Systems as amended* . ...............................•...•........•... R302.3 

See CCR, Title 24 Part 2 California Building Code, Chapter 35 or CCR, Title 24, Part 9 California Fire Code, Chapter 4+80 for 
amendments to NFPA 13. 
*NFPA 13, Amended Sections as follows: 

Re·lise Sestien B.15.5.6.17 as fe!lews: Add new Sections 8.15.5.6.1 as follows: 
~8.15.5.6.1 The sprinkler required at the top and bottom of the elevator hoistway by 8.15. 5. 6 shall not be required where 
permitted by Chapter 30 of the California Building Code. 

Revise Section 8.15.7.2* as follows: 
8.15.7.2* Sprinklers shall be permitted to be omitted where the exterior canopies, roofs, porte-cocheres. balconies, decks, or 
similar projections are constructed with materials that are noncombustible, limited-combustible, or fire retardant treatecj wood as 
defined in NFPA 703, Standard for Fire Retardant-Treated Wood and Fire-Retardant Coatings for Building Materials. 

Revise Section 8.15.7.3 
8.15.7.3 Sprinklers shall be permitted to be omitted from below the canopies, roofs, balconies, decks, or similar projections are 
combustible construction, provided the exposed finish material on the roof, or canopy is noncombustible, limited-combustible, or 
fire retardant treated wopd as defined in NFPA 703, standard for Fire Retardant-Treated Wood and Fire-Retardant Coatings for 
Building Materials, and the roofs, or canopies contains only sprinklered concealed spaces or any of the following unsprinklered 
combustible concealed spaces: 
(1) Combustible concealed spaces filled entirely with noncombustible insulation 
(2) Light or ordinary hazard occupancies where noncombustible or limited-combustible ceilings are directly attached to the 
bottom of solid wood joists so as to create enclosed joist spaces 160 ft3 (4.5 m3) or less in volume, including space below 
insulation that is laid directly on top or within the ceiling joists in an otherwise sprinklered attic [See 
11.2.3.1. 4(8)(rl)11.2.3.1.5.2(91/. 
(3) Concealed spaces -over isolated small roofs, or canopies not exceeding 55ft2(5,1 

Add new Sections B.16.1.7, B.16.1.7.1, B.16.1.7.1.1, B.16.1.7.1.2, 8.16.1.7.1.2, B.16.1.7.1.3, B.16.1.7.2, 8.16.1.6. 8.16.1.6.1. 
8.16.1.6.1.1. 8.16.1.6.1.2. 8.16.1.6.1.3. 8.16.1.6.2 as follows: 

&16,.1.,18.16.1.6 Sectional Valves. 

B.16.1.7.18.16.1.6.1 Private fire service main systems shall have sectional control valves at appropriate points in order to permit 
sectionalizing the system in the event of a break or for the making of repairs or extensions. 

8.16.1.7.1.18.16.1.6.1.1 Sectional control valves are not required when the fire service main system serves less than six fire 
appurtenances. 

B.16.1.7.1.28.16.1.6.1.2 Sectional control valves shall be indicating valves in accordance with Section -6.1.1.36.6.1.3. 
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B.16.1.7.1.38.16.1.6.1.3 Sectional control valves shall be located so that no more than five fire appurtenances are affected by 
shut-down of any single portion of the fire seNice main. Each fire hydrant, fire sprinkler system riser, and standpipe riser shall 
be considered a separate fire appurtenance. In-rack sprinkler systems sha/I not be considered as a separate appurtenance. 

B.16.1.7.1.48.16.1.6.1.4 The number of fire appurtenances between sectional control valves is .allowed to be modified by the 
authority having jurisdiction. 

B.16.1.7.28.16.1.6.2 A valve shall be provided on each bank where a main crosses a body of water or outside the building 
foundation(s} where the main or section of main runs under a building. 

Revise Section 9.3.5.11.4 as follows: 
9.3.5.11.4 Where threaded pipe is Ui?ed for sway bracing, it shall have a wall thickness of not Jess tReRthan Schedule 40. 

Replace Section 9.3.5.12.49.3.5.12.5 as follows: 
9.3.5.12;5 Lag screws or power-driven fasteners sha/I not be used to attach braces to the building structure. 

Add language w the begiRniRg of Replace Section 9.3.5.12.69.3.5.12.6 as follows: 
9.3.§.12.69.3.5.12.6 Fastening methods other than those identified in ~9.3.5.12 shall not apply to other fastening methods, 
which shall be acceptable for use if certified by a registered professional engineer to support the loads determined in 
accordance with the criteria in 9.3.5.6. Calculations shall be submitted to the authority having jurisdiction. 

Revise Section 9.U.12.7.2*9.3.5.12.8.4 as follows: 
9.3.6.12.7.2*9.3.5.12.8.4 Concrete anchors other than those shown in FiguFO 9.:3.9.12:.1Table 9.3.5.12.2(a) through Table 

· 9.3.5.12,2(0 and identified in 9.3.5.11.11 shall be acceptable for use where designed In accordance with the requirements of the 
building code and certified by a registered professional engineer. 

Revise Section 4M.410.4.3.1.1 as follows: 
4M.410.4.3.1.1 Pipe joints shall not be located under foundation footings. The pipe under the building or building foundation 
shall not contain mechanical joints. 

Exceptions: 
1. Where allowed in accordance with ~10.4.3.2 
2. Alternate designs may be utilized where designed by a registered professional engineer and approved by the enforcing 
agency. 

Revis·e Section 11.2.3.1.4(4}(1)11.2.3.1.5.2(9) as follows: 
11.2.3.1.4(4)(1)11.2.3.1.5.2(9) Exterior columns under 10 ft2 (0.93m2} in total area, formed by studs or wood joist, with no 
sources of ignition within the column, supporting exterior canopies that are fully protected with a sprinkler system. 
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.. 

\ 
't. 

10 20 
Ceiling height (It) 

Note: y= ~+55 

x-m<is 
30 

For ceiling height ilt 10 fl and S 20 ft, Y"" ~x + 55 
Ferl:leiling height< 10 ft, y=40 

For l:leiting height> 20, y = O 

.For SI units, 1 ft= O..S1 m. 
FIGURE 11.2.3.2.3.1 l:'lesigR Araa ReduGtiea fur Quisk Respense Sprinklers. 

Add Sesti9R 2U(6)Revise Section 25.1 as follows: 
25.1 Approval of Sprinkler Systems and Private Fire Service Mains. The installing contractor shall do the following: 
(1} Notify the authority having jurisdiction and the property owner or property owner's authorized representative of the time and d.ate 
testing will be performed, 
(2} Perform all required testing (see Section -2422§1) 
(3} Complete and sign the appropriate contractor's material and test certificate(s) (see Figure.U,:1.2QJJ 
(4) Remove all caps and straps prior to placing the sprinkler 
system in service 
(5) Upon system acceptance by the authority having jurisdiction a label prescribed by Title 19 California Code of Regulations, 
Chapter 5 shall be affixed to each system riser.· 

Revise Section 25.4(2) arulAdd SeGti9R 24.a(J) as follows: 
25.4 Instructions. The installing contractor shall provide the property owner or the property owner's authorized representative 
with the following: 

(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any equipment 
and devices installed 
(2) NFPA 25, Standard for the Inspection, testing, and maintenance of Water-Based Fire Protection Systems, 2013 California 
Edffion 
(3) Title 19, California Code of Regulations, Chapter 5, "Fire Extinguishing Systems". 

Arid sen tense at the end af Revise Section 25.5.1 as fo/fows: 
25.5.1 The installing contractorSiiail identify a hydraulically designed sprinkler system with a permanently marked weatheroroof 
metal or rigid plastic sign secured with corrosion resistant wire, chain. or other approved means. Such signs shall be placed at 
the alarm valve. dry pipe valve, preaction valve, or deluge valve supplying the corresponding hydraulically designed area. Pipe 
schedule systems shall be provided with a sign indicating that the system was designed and installed as a pipe .schedule system 
and the hazard classification(s) included in the design.• 

Revise Section 25.5.2(3) andAdd Sestfens 2fi.fi.2flJ te (14) as follows: 
25.5.2 The sign shall include the following information: 
(1) Location of the design area or areas 
(2} Discharge densities over the design area or areas 
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(3) Required flow and pressure of the system atthe base of the riser 
(4) Occupancy classification or commodity classification and maximum permitted storage height and configuration 
(5) Hose stream allowance included in addition to the sprinkler demand 
(6) The name of the installing contractor 
(7) Required flow and pressure of the system at the water supply source. 
(8) Required flow and pressure of the system at the discharge side of the fire pump where a fire pump is installed. . 
(9) Type or types and number of sprinklers or nozzles installed Including the orifice size, temperature rating, orientation, K
Factor, sprinkler identification number (SIN) for sprinkler heads when applicable, and response type. 
(10) The minimum discharge flow rate and pressure required from the hydraulically most demanding sprinkler. 
(11) The required pressure settings for pressure reducing valves. 
(12) For deluge sprinkler systems, the required flow and pressure at the hydraulically most demanding sprinkler or nozzle. 
(13) The protection area per sprinkler based on the hydraulic calculations 
(14) The edition of NFPA 13 to which the system was designed and installed. 

Revise Section 25.6.1 as follows: 
25.6.1 The installing contractor shall provide a general information· sign used to determine system design basis and information 
relevant to the inspection, testing, and maintenance requirements required by Califomia &fit!OR NFPA 25, Standard for the 
Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems. 2013 California Edition. 

Standard for the Installation of Sprinkler Systems in One-and Two-Family Dwellings 
and Manufactured Homes as amended* .......................................................... R313. 1. 1, R313.2.1, R313.3.1, R313.3.2, 

R313.3.2.3.1, R313.3.2.4.2, R313.3.6.1 

*NFPA 13D, Amended Sections as follows: 

Revise Section 6.2.2; , 6.2.2.1, 6.2.4 to read as follows: 
6.2.2 Where a well, pump, tank or combination thereof is-the source of supply for a fire sprinkler system, the water supply shall 
serve both domestic and-fire sprinkler systems, and the following shall be met: 
{1) A test connection shall be provided downstream of the pump that creates a flow of water equal to the smallest sprinkler on 
the system. The connection shall return water to the tank. 
(2) Any disconnecting means for the pump shall be approved. 
(3) A method for refilling the tank shall be piped to the tank. 
(4) A method of seeing the water level in the tank shall be provided without having to open the tank. 
(5) The pump shall not be permitted to sit directly on the floor. 

Add new Section 6.2.2.1 as follows: 
6.2.2.1 Where a fire sprinkler system is supplied by a stored water source with an automatically operated means of pressurizing 
the system other than an electric pump, the water supply may serve the sprinkler system only. 

Add new Section 6.2.4 as follows: 
6.2.4 Where a water supply serves both domestic and fire sprinkler systems, 5 gpm (19 Umin) shall be added to the sprinkler 
system demand at the point where the systems are connected, to determine the size of common piping and the size of the total 
water supply requirements where no provision is made to prevent flow into the domestic water system upon operation of a 
sprinkler. 

Revise Section 8.3.4 to read as follows: 
8.3.4* Sprinklers shall not be required in detached garages, open attached porches, carports with no habitable space above, 
and similar structures. · 

Add new Section &48.4:18.3.10 and 8.3.10.1 as follows: 

8.3.10 Solar photovoltaic panel structures 

~.3.10.1 Sprinklers shall be permitted to be omitted :feF from the following structures: 
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency 
prohibiting any use underneath including storage. 

(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed openings 

SFM 01/15- Part #2.5- 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

74 of79 
November 13, 2015 

Final 
15:19 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

13R~16 

72~16 

Final Express Terms 

throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency. 

See CCR, Title 24 Part 2 California Building Code, Chapter 35 or CCR, Title 24, Part 9 California Fire Code, Chapter 4780 for 
amendments to NFPA 13R. 

*NFPA 13R, Amended Sections as follows: 

Add new Sections &-6.96.6.10 and 6.10.1 as follows: 

6.6.10 Solar photovoltaic panel structures 

-6.6.96.6.10.1 Sprinklers shall be permitted to be omitted fuF from the following structures: . 
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency 
prohibiting any use underneath Including storage. 

(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed openings 
throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency. 

National Fire Alarm and Signaling Code, as amended* ...................... R314.1, R314.2, R314.3.4, R325.5.2.1, R235.5.2.4, 

*NFPA 72, Amended Sections as follows: 

Revise Section 10.3.1 as follows: 
10.3.1 Equipment constructed and installed in conformity with this Code shall be listed for the purpose for which it is used. Fire 
alarm Systems and components shall be California State Fire Marshal approved and listed in accordance with California Code of 
Regulations, Title 19, Division 1. 

Revise Section 10.3.3 as follows: 
10.3.3 All devices and appliances that receive their power from the initiating device circuit or signaling line circuit of a control unit 

· shall be California State Fire Marshal listed for use with the control unit. 

Revise Section 10. 7.1 as follows: 
10.7.1 Where approved by the authority having jurisdiction, ECS priority signals when evaluated by stakeholders through risk 
analysis in accordance with 24.3. 11 shall be permitted to take precedence over all other signals. 

Revise Section 12,3.8.1 as follows: 
12.3.8.1 The outgoing and return (redµndant) circuit conductors shall be permitted in the same cable assembly (i.e., 
multiconductor cable), enclosure, or raceway only under the following conditions: 
(1) For a distance not to exceed 10 ft (3.0 m) where the outgoing and return conductors enter or exit the initiating 
device, notification appliance, or control unit enclosures 
(2) Single drops installed in the raceway to Individual devices or appliances 
(3)*1n a single room not exceeding 1000 ft2 (93 m2) in area, a drop installed in the raceway to multiple devices or appliances 
that does not include any emergency control function devices 
w.7--(4) Where the vertically run conductors are contained in a 2-hour r!'lted cable assembly, or enclosed (installed) in a 2-
hour rated enclosure or a listed circuit integrity (C.I.) cable, which meets or exceeds a 2-hour fire resistive rating. 

Revise Section 14.4.6.1 as follows: 
14.4.6.1 Testing. Household fire alarm systems shall be tested in accordance with the manufacturer's published instructions 
according to the methods of Table 14.4.3.2. 

Revise Section 17.15 as follows: 
17.15 Fire Extinguisher Electronic Monitoring Device. A fire extinguisher electronic monitoring device shall Indicate those 
conditions for a specific fire extinguisher required by California Code of Regulations, Title 19, Division 1, Chapter 1, Section 
574.2 (c) and California Fire Code to a fire alarm control unit. 

Revise Section 21.3.6 as follows: 
21.3.6 Smoke detectors shall not be installed in unsprlnklered elevator hoistways unless they are installed to activate the 
elevator hoistway smoke relief equipment or where required by Chapter 30 of the California Building Code. 
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Revise Section 23.8.5.1.2 as foliows: 
23.8.5.1.2 ·Where connected to a supervising station, fire alarm systems employing automatic fire detectors or waterflow 
detection devices shall lnclude a manual fire alarm box to initiate a signal to the supervising station. 

Exception: Fire alarm systems dedicated to elevator recall control, supervisory service and fire sprinkler monitoring as 
permitted in section 21.3 of NFPA 72. 

Revise Section 23.8~5.4. 1 as follows: 
23.8.5.4.1 Systems equipped with alarm verification features shall be permitted under the following conditions: 
(1} The alarm verification feature is not initially enabled unless conditions or occupant activities that are expected to cause 
nuisance alarms are anticipated in the area that is protected by the smoke detectors. Enabling of the alarm verification feature 
shall be protected by password or limited access. 
(2} A smoke detector that is continuously subjected to a smoke concentration above alarm threshold does not delay the system 
functions of Sections 10.7 through 10.16, 23.8.1.1, or 21.2.1 by more than. 30 seconds. 
(3} Actuation of an alarm-initiating device other than a smoke detector causes the system functions of sections 10.7 through 
10.16, 23.8.1.1, or 21.2. 1 without additional delay. · 
(4) The current status of the alarm verification feature is shown on the record of completion (see Figure 7.8.2(a), item 4.3). 
(5) Operation of a patient room smoke detector in 1-2 and R-2. 1 Occupancies shall not include an alarm verification feature. 

Revise Section 29.3.1 as follows: 
29.3.1 All devices, combinations of devices, and equipment to be installed in conformity with this chapter shall be approved 
f!fand listed by the Califomla State Fire Marshal the for the purposes for which they are intended. 

Revise Section 29.5.2.1.1 as follows: 
29.5.2.1.1* Smoke and Heat Alarms. Unless exempted by applicable laws, codes, or standards, smoke or heat alarms used to 
provide a fire-warning function, and when two or more alarms are installed within a dwelling unit, suite of rooms, or similar area, 
shall be arranged so that the operation of any smoke or heat alarm causes all alarms within these locations to sound. 

Exception to 29.5.2. 1. 1 not adopted by the SFM 

Add Section 29.7.2.1 as follows: 
29.7.2.1 The alarm verification feature shall not be used for household fire warning equipment. 

Add Section 29.7.6.7.1 as follows: 
29.7.6.7.1 The alarm verification feature shall not be used for household fire w<1ming equipment. 

Revise Section 23.8.5.4 as follows: 
29.8.3.4 Specific location requirements. The installation of smoke a/arms and smoke detectors shall comply with the following 
requirements: · 
(1) Smoke alarms and smoke detectors shall not be located where ambient conditions, including humidity and temperature, are 
outside the limits specified by the manufacturer's published instructions. 
(2) Smoke alarms and smoke detectors shall not be located within unfinished attics or garages or in other spaces where 
temperatures can fall below 40°F {4°C) or exceed 100°F (38°C): 
(3) Where the mounting surface could become considerably warmer or cooler than the room, such as a poorly insulated ceiling 
below an unfinished attic or an exterior wall, smoke alarms and smoke detectors shall be mounted on an inside wall. 
(4) Smoke alarms or smoke detectors shall be installed a minimum of 20 feet horizontal distance from a permanently installed 
cooking appliance. 

Exceptions: Ionization smoke a/arms with an alarm silencing switch or photoelectric smoke alarms shall be permitted to be 
installed 10 feet (3 m) or greater from a permanently installed cooking appliance. 
Photoelectric. smoke alarms shall be permitted to be installed greater than 6 feet (1.8 m) from a permanently instaf/ed cooking 
appliance where the kitchen or cooking area and adjacent spaces have no clear interior partitions and the 10 ft distances would 
prohibit the placement of a smoke alarm or smoke detector required by other sections of the code. 
Smoke alarms listed for use in close proximity to a permanently installed cooking appliance. 
(5) Effective January 1, 2016, smoke alarms and smoke detectors used in household fire alarm systems installed between 6 ft 
(1.8 m) and 20 ft (6. 1 m) along a horizontal flow path from a stationary or fixed cooking appliance shall be listed for resistance to 
common nuisance sources from cooking. 
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211-134-3 
252-03 
257-13 
259-13.:f.J 
275-13.:f.J 
501-13 
720---15 -1-2 

SFM 
Standard 
reference 
number 

SFM 12-3 
SFM 12-7A-1 
SFM 12-7A-2 
SFM 12-7A-3 
SFM 12-7A-4 
SFM 12-7A-4A 
SFM 12-7A-5 

(6) Installation near bathrooms. Smoke alarms shall be installed not less than a 3-foot (0.91 m) horizontal distance from the 
door or opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a smoke alarm required 
by other sections of the code. 
(7) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the supply registers 
of a forced air heating or cooling system and shall be installed outside of the direct airflow from those registers. 
(8) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the tip of the blade of 
a ceiling-suspended (paddle) fan. · 
(9) Where stairs lead to other occupied levels, a smoke alarm or smoke detector shall be located so that smoke rising in the 

stairway cannot be prevented from reaching the smoke alarm or smoke detector by an intervening door or obstruction. 
(10) For stairways leading up from a basement, smoke alarms or smoke detectors shall be located on the basement ceiling 

near the entry to the stairs. 
(11) For tray-shaped ceilings (coffered ceilings), smoke alarms and smoke detectors shall be installed on the highest portion of 
the ceiling or on the sloped portion of the ceiling within 12 in. (300 mm) vertically down from the highest point. 
(12) Smoke alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17. 7.3.2.4 of 

NFPA 72. 
(13) Heat alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17. 6.3 of NFPA 72. 

Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances 
Standard Methods of Fire Tests of Door Assemblies ....................... , ........................ .... R327. 6.3.2. 3 
Standard for Fire Test for Window and Glass Block Assemblies .................................... .R327.6.3.2.2 
Test Method for Potential Heat of Building Materials 
Standard Method of Fire Tests for the Evaluation of Thermal Barriers Used Over Foam Plastic Insulation 
Standard on Manufactured Housing 
Standard for the Installation of Carbon Monoxide (CO) Detection and Warning Equipment 

State of California 
Department of Forestry and Fire Protection 
Office of the State Fire Marshal 
P.O. Box 944246 
Sacramento, CA 944246-2460 

Title 

Releasing Systems for Security Bars in Dwellings .............................................................. R310 
Exterior Wall Siding and Sheathing ........................................ :.R327.5.3, R327.6.3. 1, R327.6.3.2.3 
Exterior Window ................................................................................... R327.5.3, R327.6.3.2.2 
Under Eave ................................................... ; ....................................... R327.5.3, R327.6.2.3 . 
Decking ............................................................................................. R327.5.3, R327.6.4.1.1 
Decking Alternate Method A R327 .. 3.7, R327 .. 9.3.4 
Ignition Resistant Building Material R327.2, R327.3. 7, R327.4.2, R327.6.3.2, R327.9.3.1 

Referenced 
in code 

section number 

(The Office of the State Fire Marshal standards referred to above are found in the California Code of Regulations, Title 24, Part 12.) 

UBC 
Standard 
reference 
number 

International Code Council, Inc. 
500 New Jersey Avenue, NW 6th Floor 
Washington, DC 20001 

Title 

Referenced 
in code 

section number 

UBC standard 15-2 
UBC Standard 15-3 

Test Standard for determining the Fire Retardancy of Roof-covering Materials ........................ R902 
Wood Shakes ................................................................................................. R902 
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UBC Standard 15-4 , Wood Shingles ............................................................................................... R902 

APPENDIXM 

See Health and Safety Code Sections 1597.45, 1597.46, 1597.54and13143 regarding small family day-care 
homes and large family day-care homes. Provisions for day-care facilities shall be in accordance with 
Section 1.1.3.1 for classification, R326 for large family day-care, R325 for Group R-3.1 or th~ California 

Building Code. This appendix is not applicable in California. ) 

HOME DAY CARE R 3 OCCIJPANCY 
SECTION AM101 

GENERAL 
M101.1 General. This appenElix shall apply to a home Elay oare operateEI within a ciwelling. It is to inolucie buildings 
anci struotures oooupieci by persons of any age 'Aiho reoei,.•e oustoElial oare for less than 24 hours by incii .. ·iciuals other 
than parents or guarciians or relatives by blooci, marriage, or acioption, anci in a plaoe other than the home of the 
person oareci for. 

SECTION AM102 
DEFINITIONS 

EXIT A.CCESS. That portion of a means of egress system that leacis from any oooupieci point in a builciing or 
struoture to an exit. 

SECTION AM103 
MEANS OF EGRESS 

AM103.1 Exits required. If the occupant loaci of the resicienoe is more than nine, inoluciing those who are resicients, 
ciuring the time of operation of the ciay care, two exits are requireEI from the grounci level story. TY.'o exits are requireci 
from a home Elay care operateci in a manufaoturoci home regardless of the oooupant loaci. E*its shall oomply with 
Seotion R311. 
AM103.1.1 exit access prohibited. An exit aocess from the area of Elay oare operation shall not pass through 
bathrooms, bedrooms, olosets, garages, fenced rear yards or similar areas. 
Ell:Geption: An exit may ciischarge into a fenceci yard if the gate or gates remain unlookeci Eluring ciay care hours. The 
gates may be lookeci if there is an area of refuge locateci within tho fenceEI yarEI anci more than 50 feet (15 240 mm) 
from the dwelling. The area of refuge shall be large enough to allow 5 square feet EQ.5 m2) per ocoupant. 
AM103.1.2 Basements. If the basement of a dwelling is to be useEI in the ciay oare operation, two exits are required 
from the basement regardless of the ocoupant load. Ono of the e*its may pass through the dwelling and the other 
must leaEI direotly to the exterior of the dwelling. 
Ell:Geption: An emergency and escape 'NinElow complying 1Nith Seotion R310 and 'Nhioh Eloes not confliot •11ith Seotion 
AM103.1.1 may be useEI as the seoonEI means of egress from a basement. 
AM103:1.3 Yards. If the yarEI is to be used as part of the Elay care operation it shall be fenoed. 
AM103.1.3.1 Type of fence and hardware. The fence shall be of durable materials anEI be at least e feet (1529 mm) 
tall completely enclosing the area used for the Elay oare operations. Eash opening shall be a gate or door equippeEI 
with a self closing and self latohing do>..iioe to be installeEI at a minimum of 5 feet (1521.l rnm) abo•1e the grouriEI. 
Exseption: The door of any dwelling which forms part of the enclosure neeEI not be equipped with self closing anEI 
self latohing de .. ·ioes. 
AM103.1.3.2 Construstion of fence. Openings in the fenoe, wall or enclosure requireEI by this section shall ha>Je 
intermediate rails or an ornamental pattern that do not allow a sphere 4 inches (102 mm) in diameter to pass through. 
In aEldition, the following criteria must be met: 
1. The mruEirnurn '«ertioal clearance between grade and the bottom of the fence, wall or enolosure shall be 2 inshes 
(51 mm). 
2. Solid walls or enolosures that Elo not have openings, such as masonry or stone walls, shall not contain inElentations 
or protrusions except for tooleEI masonry joints. 
3. Maximum mesh size for chain link fences shall be 11/4 inches (32 mm) square unless the fence has slats at the 
top or bottom which reduce the opening to no rnore than 1:3/4 inches (44 mm). The 'Nire shall not be less than Q gage . 
[EQ.141.l in.) (3.B mm)]. 
AM103.1.3.3 Decks. Decks that are more than 12 inches (305 mm) abo11e graEle shall ha>Je a guaFEI in compliance 
with Seotion R312. 
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AM103.2 'Nidth and height of an exit. The minimum width of a roquired exit is :m inches (914 mm) with a net clear 
width of 32 inches (813 mm). The minim1:1m height of a roquired exit is 6 feet 8 inches (2032 mm). 
AM103.3 Type· of look and latches fer exits. Regardless of the occupant load served, exit doors shall be openable 
from the inside without the 1:1se of a key or any special knowledge or effort. When the occupant load is 10 or less, a 
nighf latch, dead eolt or security chain may ee 1:1sed, provided such devises are openaele from the inside witho1:1t the 
use of a key or tool and mounted at a height not to exceed 48 inches (1219 mm) aeove the finished floor. 
AM103.4 landings. Landings for stairways and doors shall comply with Section R317.4 except that landings shall ee 
required for the exterior side of a sliding door when a home day saro is eeing operated in a Group R 3 Oscupansy. 

SECTION AM104 
SMOKE DETECTION 

AM104.1 GeneFal. Smoke detectors shall ee installed in dwelling units 1:1sed for home day care operations. Detectors 
shall ee installed in assordanse with the approved manufacturer's instructions. If the 01:1rrent smoke detection system 
in the dwelling is not in somplianse with the 01:1rrently adopted code for smoke detection, it shall ee upgraded to meet 
the currently adopted cede requirements and Section AM103 before daycare operations semmenoe. 
AM104.2 Po>.\<er sourse. Requireel smoke detectors shall reoei•;e their primar;' po•.ver from the euilding wiring when 
that wiring is served from a oemmeroial se1:1roe and shall ee equipped wiU1 a eattery eaok1:1p. The detector shall emit a 
signal •Nhen the eatteries are law. Wiring shall ee permanent and without a disconnecting S'Nitsh other than those 
required for over 01:1rrent protection. Required smoke detectors shall ee interconnected so if ene detector is activated, 
all eletectors are activated. 
AM104.3 lesation. A detector shall ee located in each eedroom and any room that is te ee 1:1sed as a sleeping room 
and centrally located in the corridor, hallway or area giving assess to each separate sleeping area. 'Nhen the d•Nelling 
unit has more than one story, and in dwellings with easements, a detector shall ee installed on epsh stor;' and in the 
easement. In dwelling units •,•,•here a story or easement is split into tiNo or more levels, the smoke detector shall ee 
installed on the upper level, except that when the lower level contains a sleeping area, a detector shall be installed on 
each le•.iel. 'Nhen sleeping rooms are on the upper le1.'el, the detector shall ee placed at the ceiling of the upper le•.•el 
in close proximity to the stairway. In dwelling units where the ceiling height of a reom open to the hallway serving the 
eedrooms or sleeping areas exceeds that of the hallway ey 24 inches (61 Q mm) or more, smeke detectors shall ee 
installed in the hallway and in the adjacent room. Detectors shall so1:1nd an alarm audiele in all sleeping areas of the 
dwelling unit in which they are lesated. 

Notation: 
Authority: Health and S~fety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 1597.46, 
1597.54, 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 17921, 18949.2, Government Code 
Section 51189 . 
References: Health and Safety Code Sections 13143, 18949.2, Government Code Sections 51176, 51177, 51178, 
51179, Public Resources Code Sections 4201 through 4204 

Final Express Terms 
SFM 01/15 - Part#2.5-2015 Triennial Code Cycle 
Office of the State Fire Marshal 

79 of79 
November 13, 2015 

Final 
15:19 









I 

\ 

INTERNATIONAL 
Residential Code® 

FOR ONE- AND TWO-FAMILY DWELLINGS 

CODE ALERT! 

® 

Sign up now to receive critical code updates and free access to videos, 
book excerpts and training resources. 

Signup is easy, subscribe now! www.iccsafe.org/alerts 



2015 International Residential Code® 

First Printing: May 2014 

ISBN: 978-1-60983-470-8 (soft-cover edition) 
ISBN: 978-1-60983-469-2 (loose-leaf edition) 

COPYRIGHT© 2014 
by 

INTERNATIONAL CODE COUNCIL, INC. 

Date of First Publication: May 30, 2014 

ALL RIGHTS RESERVED. This 2015 International Residential Code® is a copyrighted work owned by the International Code 
Council, Inc. Without advance written pennission from the copyright owner, no part of this book may be reproduced, distributed 
or transmitted in any form or by any means, including, without limitation, electronic, optical or mechanical means (by way of 
example, and not limitation, photocopying, or recording by or in an information storage retrieval system). For information on 
permission to copy material exceeding fair use, please contact: Publications, 4051 West Flossmoor Road, Country Club Hills, IL 
60478. Phone 1-888-ICC-SAFE (422-7233). 

Trademarks: "International Code Council," the "International Code Council" logo and the "International Residential Code" are 
trademarks of the International Code Council, Inc. 

PRINTED IN THE U.S.A. 



Introduction 

Development 

PREFACE 

Internationally, code officials recognize the need for a modern, up-to-date residential code address
ing the design and construction of one- and two-family dwellings and townhouses. The Interna
tional Residential Code®, in this 2015 edition, is designed to meet these needs through model code 
regulations that safeguard the public health and safety in all communities, large and small. 

This comprehensive, stand-alone residential code establishes minimum regulations for one- and 
two-family dwellings and townhouses using prescriptive provisions. It is founded on broad-based 
principles that make possible the use of new materials and new building designs. This 2015 edition 
is fully compatible with all of the International Codes® (I-Codes®) published by the International 
Code Council® (ICC)®, including the International Building Code®, International Energy Conservation 
Code®, International Existing Building Code®, International Fire Code®, International Fuel Gas Code®, 
International Green Construction Code® International Mechanical Code®, ICC Performance Code®, 
International Plumbing Code®, International Private Sewage Disposal Code®, International Property 
Maintenance Code®, International Swimming Poof and Spa Code™, International Wild/and-Urban 
Interface Code® and International Zoning Code®. 

The International Residential Code provisions provide many benefits, among which is the model 
code development process that offers an international forum for residential construction profes
sionals to discuss prescriptive code requirements. This forum provides an excellent arena to debate 
proposed revisions. This model code also encourages international consistency in the application of 
provisions. 

The first edition of the International Residential Code {2000) was the culmination of an effort initi
ated in 1996 by a developement committee appointed by ICC and consisting of representatives 
from the three statutory members of the International Code Council at the time, including: Building 
Officials and Code Administrators International, Inc. (BOCA), International Conference of Building 
Officials (ICBO) and Southern Building Code Congress International (SBCCI), and representatives 
from the National Association of Home Builders (NAHB). The intent was to draft a stand-alone resi
dential code consistent with and inclusive of the scope of the existing model codes. Technical con
tent of the 1998 International One- and Two-Family Dwelling Code and the latest model codes 
promulgated by BOCA, ICBO, SBCCI and ICC was used as the basis for the development, followed by 
public hearings in 1998 and 1999 to consider proposed changes. This 2015 edition represents the 
code as originally issued, with changes reflected in the 2009 through 2012 editions, and further 
changes developed through the ICC Code Development Process through 2013. Residential electrical 
provisions are based on the 2014 National Electrical Code• (NFPA 70). A new edition such as this is 
promulgated every three years. 

Energy provisions in Chapter 11 are duplicated from the International Energy Conservation 
Code®-Residentia/ Provisions applicable to residential buildings which fall under the scope of this 
code. 

Fuel gas provisions have been included through an agreement with the American Gas Associa
tion (AGA). Electrical provisions have been included through an agreement with the National Fire 
Protection Association (NFPA). 

This code is founded on principles intended to establish provisions consistent with the scope of a 
residential code that adequately protects public health, safety and welfare; provisions that do not 
unnecessarily increase construction costs; provisions that do not restrict the use of new materials, 
products or methods of construction; and provisions that do not give preferential treatment to par
ticular types or classes of materials, products or methods of construction. 
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Adoption 

Maintenance 

The International Code Council maintains a copyright in all of its codes and standards. Maintaining 
copyright allows ICC to fund its mission through sales of books, in both print and electronic formats. 
The International Residential Code is designed for adoption and use by jurisdictions that recognize 
and acknowledge the ICC's copyright in the code, and further acknowledge the substantial shared 
value of the public/private partnership for code development between jurisdictions and the ICC. 

The ICC also recognizes the need for jurisdictions to make laws available to the public. All ICC 
codes and ICC standards, along with the laws of many jurisdictions, are available for free in a non
downloadable form on the ICC's website. Jurisdictions should contact the ICC at adoptions@icc
safe.org to learn how to adopt and distribute laws based on the International Residential Code in a 
manner that provides necessary access, while maintaining the ICC's copyright. 

The International Residential Code is kept up-to-date through the review of proposed changes sub
mitted by code enforcing officials, industry representatives, design professionals and other inter
ested parties. Proposed changes are carefully considered through an open code development 
process in which all interested and affected parties may participate. 

The contents of this work are subject to change both through the code development cycles and 
the governmental body that enacts the code into law. For more information regarding the code 
development process, contact the Codes and Standards Development Department of the Interna
tional Code Council. 

The maintenance process for the fuel gas provisions is based upon the process used to maintain 
the International Fuel Gas Code, in conjunction with the American Gas Association. The mainte
nance process for the electrical provisions is undertaken by the National Fire Protection Association. 

While the development procedure of the International Residential Code ensures the highest 
degree of care, ICC, the founding members of ICC, its members and those participating in the devel
opment of this code do not accept any liability resulting from compliance or noncompliance with 
the provisions because ICC and its founding members do not have the power or authority to police 
or enforce compliance with the contents of this code. Only the governmental body that enacts the 
code into law has such authority. 

Code Development Committee Responsibilities . 

iv 

In each code development cycle, proposed changes to the code are considered at the Committee 
Action Hearings by the applicable International Code Development Committee as follows: 

[RB] = !RC-Building Code Development Committee 

[RE] = Residential Energy Code Development Committee 

[RMP] = !RC-Mechanical/Plumbing Code Development Committee 

The [RE] committee is also responsible for the IECC-Residential Provisions. 
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For the development of the 2018 edition of the I-Codes, there will be three groups of code devel
opment committees and they will meet in separate years. Note that these are tentative groups. 

Group A Codes Group B Codes Group C Codes 
(Heard in 2015, Code Change Proposals (Heard in 2016, Code Change Proposals (Heard in 2017, Code Change Proposals 

Deadline: January 12, 2015) Deadline: January 11, 2016) Deadline: January 11, 2017) 
International Building Code 

- Fire Safety (Chapters 7, 8, 9, 14, 26) Administrative Provisions (Chapter 1 all 
- Means of Egress codes except the IRC and IECC, adminis-

International Green Construction Code (Chapters 10, 11, Appendix E) trative updates to currently referenced 
- General (Chapters 2-6, 12, 27-33, standards, and designated definitions) 

Appendices A, B, C, D, K) 

International Building Code 

International Fuel Gas Code 
- Structural 

{Chapters 15-25, Appendices F, G, 
H, I, J, L, M) 

International Existing Building Code International Energy Conservation Code 

International Mechanical Code International Fire Code 

International Residential Code 

International Plumbing Code 
- I RC-Building (Chapters 1, 3-10, 

Appendices E, F, H, J, K, L, M, 
0, R, S, T, U) 

International Private Sewage International Wildland-Urban Interface 
Disposal Code Code 

International Property Maintenance 
Code 

International Residential Code 
- !RC-Mechanical (Chapters 12-24) 
- !RC-Plumbing 

(Chapters 25-33, Appendices G, I, N, P) 

International Swimming Pool and Spa 
Code 

International Zoning Code 

Note: Proposed changes to the ICC Performance Code will be heard by the code development committee noted in brackets [] 
in the text of the code. 

Code change proposals submitted to Chapters 1 and 3 through 10, Appendices E, F, H, J, K, L, M, 
0, R, S, T, U and Definitions designated [RB] of the International Residential Code are heard by the 
!RC-Building Committee during the Group B (2016) cycle code development hearing. Proposed 
changes to all other chapters are heard by the IRC Plumbing and Mechanical Committee during the 
Group A (2015) code development cycle. 

It is very important that anyone submitting code change proposals understand which code devel
opment committee is responsible for the section of the code that is the subject of the code change · 
proposal. For further information on the code development committee responsibilities, please visit 
the ICC web site at www.iccsafe.org/scoping. 
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Marginal Markings 

Italicized Terms 

vi 

Solid vertical lines in the margins within the body of the code indicate a technical change from the 
requirements of the 2012 edition. Deletion indicators in the form of an arrow(•) are provided in 
the margin where an entire section, paragraph, exception or table has been deleted or an item in a 
list of items or a table has been deleted. 

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within 
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately 
following it has been relocated there from elsewhere in the code. The following table indicates such 
relocations in the 2015 edition of the International Residential Code. 

2015 LOCATION 2012 LOCATION 

R302.13 R501.3 

R403.1.3.4 R403.1.4.2 

R404.1.1 R404.1.3 

R502.2.2 R502.1.2 

Tables R602.7(1) and (2) Tables R502.5(1) and (2) 

P2902.3.7 P2905.4.1 

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text. 
Such terms are not italicized where the definition set forth in Chapter 2 does not impart the 
intended meaning in the use of the term. The terms selected have definitions that the user should 
read carefully to better understand the code. 
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EFFECTIVE USE OF THE 
INTERNATIONAL RESIDENTIAL CODE 

Effective Use of the International Residential Code 

The International Residential Code® (IRC®} was created to serve as a complete, comprehensive code 
regulating the construction of single-family houses, two-family houses (duplexes) and buildings con
sisting of three or more townhouse units. All buildings within the scope of the IRC are limited to 
three stories above grade plane. For example, a four-story single-family house would fall within the 
scope of the International Building Code® (IBC®}, not the IRC. The benefits of devoting a separate 
code to residential construction include the fact that the user need not navigate through a multi
tude of code provisions that do not apply to residential construction in order to locate that which is 
applicable. A separate code also allows for residential and nonresidential code provisions to be dis
tinct and tailored to the structures that fall within the appropriate code's scopes. 

The IRC contains coverage for all components of a house or townhouse, including structural com
ponents, fireplaces and chimneys, thermal insulation, mechanical systems, fuel gas systems, plumb
ing systems and electrical systems. 

The IRC is.a prescriptive-oriented (specification} code with some examples of performance code 
language. It has been said that the IRC is the complete cookbook for residential construction. Sec
tion R301.1, for example, is written in performance language, but states that the prescriptive. 
requirements of the code will achieve such performance. 

It is important to understand that the IRC contains coverage for what is conventional and com
mon in residential construction practice. While the IRC will provide all of the needed coverage for 
most residential construction, it might not address construction practices and systems that are 
atypical or rarely encountered in the industry. Sections such as R301.1.3, R301.2.2.1.1, R320.1, 
M1301.1, G2401.1 and P2601.1 refer to other codes either as an alternative to the provisions of the 
IRC or where the IRC lacks coverage for a particular type of structure, design, system, appliance or 
method of construction. In other words, the IRC is meant to be all inclusive for typical residential 
construction and it relies on other codes only where alternatives are desired or where the code 
lacks coverage for the uncommon aspect of residential construction. Of course, the IRC constantly 
evolves to address new technologies and construction practices that were once uncommon, but 
now common. 

The IRC is unique in that much of it, including Chapters 3 through 9 and Chapters 34 through 43, 
is presented in an ordered format that is consistent with the normal progression of construction, 
starting with the design phase and continuing through the final trim-out phase. This is consistent 
with the "cookbook'' philosophy of the IRC. 

The IRC is divided into eight main parts, specifically, Part I-Administration, Part II-Definitions, 
Part Ill-Building Planning and Construction, Part IV-Energy Conservation, Part V-Mechanical, 
Part VI-Fuel Gas, Paf1 VII-Plumbing and Part VIII-Electrical. 

The following provides a brief description of the content of each chapter and appendix of the 
IRC: 

Chapter 1 Scope and Administration. This chapter contains provisions for the application, 
enforcement and administration of subsequent requirements of the code. In addition to establish
ing the scope of the code, Chapter 1 identifies which buildings and structures come under its pur
view. Chapter 1 is largely concerned with maintaining "due process of law" in enforcing the building 
criteria contained in the body of the code. Only through careful observation of the administrative 
provisions can the building official reasonably expect to demonstrate that "equal protection under 
the law" has been provided. 

Chapter 2 Definitions. Terms defined in the code are listed alphabetically in Chapter 2. It is 
important to note that two chapters have their own definitions sections: Chapter 24 for the defined 
terms that are unique to fuel gas and Chapter 35 containing terms that are applicable to electrical 
Chapters 34 through 43. In the case where Chapter 2 and another chapter both define the same 
term differently, the definition found in Chapter 24 and/or 35 is intended to prevail where the term 
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viii 

is used in Chapter 24 and/or 35 and the definition contained in Chapter 2 is intended to prevail 
where the term is used in all other locations in the code. Except where Chapter 24 or 35 has a defi
nition that will prevail therein, the definitions in Chapter 2 are applicable throughout the code. 

Where understanding a term's definition is key to or necessary for understanding a particular 
code provision, the term is shown in italics where it appears in the code. This is true only for those 
terms that have a meaning that is unique to the code. In other words, the generally understood 
meaning of a term or phrase might not be sufficient or consistent with the meaning prescribed by 
the code; therefore, it is essential that the code-defined meaning be known. 

Guidance regarding not only tense, gender and plurality of defined terms, but also terms not 
defined in this code, is provided. 

Chapter 3 Building Planning. Chapter 3 provides guidelines for a minimum level of structural 
integrity, life safety, fire safety and livability for inhabitants of dwelling units regulated by this code. 
Chapter 3 is a compilation of the code requirements specific to the building planning sector of the 
design and construction process. This chapter sets forth code requirements dealing with light, venti
lation, sanitation, minimum room size, ceiling height and environmental comfort. Chapter 3 estab
lishes life-safety provisions including limitations on glazing used in hazardous areas, specifications 
on stairways, use of guards at elevated surfaces, window and fall protection, and rules for means of 
egress. Snow, wind and seismic design live and dead loads and flood-resistant construction, as well 
as solar energy systems, and swimming pools, spas and hot tubs, are addressed in this chapter. 

Chapter 4 Foundations. Chapter 4 provides the requirements for the design and construction of 
foundation systems for buildings regulated by this code. Provisions for seismic load, flood load and 
frost protection are contained in this chapter. A foundation system consists of two interdependent 
components: the foundation structure itself and the supporting soil. 

The prescriptive provisions of this chapter provide requirements for constructing footings and 
walls for foundations of wood, masonry, concrete and precast concrete. In addition to a founda
tion's ability to support the required design loads, this chapter addresses several other factors that 
can affect foundation performance. These include controlling surface water and subsurface drain
age, requiring soil tests where conditions warrant and evaluating proximity to slopes and minimum 
depth requirements. The chapter also provides requirements to minimize adverse effects of mois
ture, decay and pests in basements and crawl spaces. 

Chapter 5 Floors. Chapter 5 provides the requirements for the design and construction of floor 
systems that will be capable of supporting minimum required design loads. This chapter covers four 
different types: wood floor framing, wood floors on the ground, cold-formed steel floor framing and 
concrete slabs on the ground. Allowable span tables are provided that greatly simplify the determi
nation of joist, girder and sheathing sizes for raised floor systems of wood framing and cold-formed 
steel framing. This chapter also contains prescriptive requirements for wood-framed exterior decks 
and their attachment to the main building. 

Chapter 6 Wall Construction. Chapter 6 contains provisions that regulate the design and con
struction of walls. The wall construction covered in Chapter 6 consists of five different types: wood 
framed, cold-formed steel framed, masonry, concrete and structural insulated panel (SIP). The pri
mary concern of this chapter is the structural integrity of wall construction and transfer of all 
imposed loads to the supporting structure. This chapter provides the requirements for the design 
and construction of wall systems that are capable of supporting the minimum design vertical loads 
(dead, live and snow loads} and lateral loads (wind or seismic loads). This chapter contains the pre
scriptive requirements for wall bracing and/or shear walls to resist the imposed lateral loads due to 
wind and seismic. 

Chapter 6 also regulates exterior windows and doors installed in walls. The chapter contains cri
teria for the performance of exterior windows and doors and includes provisions for testing and 
labeling, garage doors, wind-borne debris protection and anchorage details. 
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Chapter 7 Wall Covering. Chapter 7 contains provisions for the design and construction of inte
rior and exterior wall coverings. This chapter establishes the various types of materials, materials 
standards and methods of application permitted for use as interior coverings, including interior 
plaster, gypsum board, ceramic tile, wood veneer paneling, hardboard paneling, wood shakes and 
wood shingles. Chapter 7 also contains requirements for the use of vapor retarders for moisture 
control in walls. 

Exterior wall coverings provide the weather-resistant exterior envelope that protects the build
ing's interior from the elements. Chapter 7 provides the requirements for wind resistance and 
water-resistive barrier for exterior wall coverings. This chapter prescribes the exterior wall cover
ings as well as the water-resistive barrier required beneath the exterior materials. Exterior wall cov
erings regulated by this section include aluminum, stone and masonry veneer, wood, hardboard, 
particleboard, wood structural panel siding, wood shakes and shingles, exterior plaster, steel, vinyl, 
fiber cement and exterior insulation finish systems. 

Chapter 8 Roof-ceiling Construction. Chapter 8 regulates the design and construction of roof
. ceiling systems. This chapter contains two roof-ceiling framing systems: wood framing and cold
formed steel framing. Allowable span tables are provided to simplify the selection of rafter and ceil
ing joist size for wood roof framing and cold-formed steel framing. Chapter 8 also provides require
ments for the application of ceiling finishes, the proper ventilation of concealed spaces in roofs 
(e.g., enclosed attics and rafter spaces), unvented attic assemblies and attic access. 

Chapter 9 Roof Assemblies. Chapter 9 regulates the design and construction of roof assem
blies. A roof assembly includes the roof deck, vapor retarder, substrate or thermal barrier, insula
tion, vapor retarder and roof covering. This chapter provides the requirement for wind resistance of 
roof coverings. 

The types of roof covering materials and installation regulated by Chapter 9 are: asphalt shingles, 
clay and concrete tile, metal roof shingles, mineral-surfaced roll roofing, slate and slate-type shin
gles, wood shakes and shingles, built-up roofs, metal roof panels, modified bitumen roofing, ther
moset and thermoplastic single-ply roofing, sprayed polyurethane foam roofing, liquid applied 
coatings and photovoltaic shingles. Chapter 9 also provides requirements for roof drainage, flash
ing, above deck thermal insulation, rooftop-mounted photovoltaic systems and recovering or 
replacing an existing roof covering. 

Chapter 10 Chimneys and Fireplaces. Chapter 10 contains requirements for the safe con
struction of masonry chimneys and fireplaces and establishes the standards for the use and installa
tion of factory-built chimneys, fireplaces and masonry heaters. Chimneys and fireplaces constructed 
of masonry rely on prescriptive requirements for the details of their construction; the factory-built 
type relies on the listing and labeling method of approval. Chapter 10 provides the requirements for 
seismic reinforcing and anchorage of masonry fireplaces and chimneys. 

Chapter 11 [RE] Energy Efficiency. The purpose of Chapter 11 [RE] is to provide minimum 
design requirements that will promote efficient utilization of energy in buildings. The requirements 
are directed toward the design of building envelopes with adequate thermal resistance and low air 
leakage, and toward the design and selection of mechanical, water heating, electrical and illumina
tion systems that promote effective use of depletable energy resources. The provisions of Chapter 
11 [RE] are duplicated from the International Energy Conservation Code-Residential Provisions, as 
applicable for buildings which fall under the scope of the IRC. 

For ease of use and coordination of provisions, the corresponding IECC-Residential Provisions 
section number is indicated following the IRC section number [e.g. N1102.1 (R402.1)]. 

Chapter 12 Mechanical Administration. Chapter 12 establishes the limits of applicability of 
the code and describes how the code is to be applied and enforced. A mechanical code, like any 
other code, is intended to be adopted as a legally enforceable document and it cannot be effective 
without adequate provisions for its administration and enforcement. The provisions of Chapter 12 
establish the authority and duties of the code official appointed by the jurisdiction having authority 
and also establish the rights and privileges of the design professional, contractor and property 
owner. It also relates this chapter to the administrative provisions in Chapter 1. 
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Chapter 13 General Mechanical System Requirements. Chapter 13 contains broadly appli
cable requirements related to appliance listing and labeling, appliance location and installation, 
appliance and systems access, protection of structural elements and clearances to combustibles, 
among others. 

Chapter 14 Heating and Cooling Equipment and Appliances. Chapter 14 is a collection of 
requirements for various heating and cooling appliances, dedicated to single topics by section. The 
common theme is that all of these types of appliances use energy in one form or another, and the 
improper installation of such appliances would present a hazard to the occupants of the dwellings, 
due to either the potential for fire or the accidental release of refrigerants. Both situations are 
undesirable in dwellings that are covered by this code. 

Chapter 15 Exhaust Systems. Chapter 15 is a compilation of code requirements related to resi
dential exhaust systems, including kitchens and bathrooms, clothes dryers and range hoods. The 
code regulates the materials used for constructing and installing such duct systems. Air brought into 
the building for ventilation, combustion or makeup purposes is protected from contamination by 
the provisions found in this chapter. 

Chapter 16 Duct Systems. Chapter 16 provides requirements for the installation of ducts for 
supply, return and exhaust air systems. This chapter contains no information on the design of these 
systems from the standpoint of air movement, but is concerned with the structural integrity of the 
systems and the overall impact of the systems on the fire-safety performance of the building. This 
chapter regulates the materials and methods of construction which affect the performance of the 
entire air distribution system. 

Chapter 17 Combustion Air. Complete combustion of solid and liquid fuel is essential for the 
proper operation of appliances, control of harmful emissions and achieving maximum fuel effi
ciency. If insufficient quantities of oxygen are supplied, the combustion process will be incomplete, 
creating dangerous byproducts and wasting energy in the form of unburned fuel {hydrocarbons). 
The byproducts of incomplete combustion are poisonous, corrosive and combustible, and can cause 
serious appliance or equipment malfunctions that pose fire or explosion hazards. 

The combustion air provisions in this code from previous editions have been deleted from Chap
ter 17 in favor of a single section that directs the user to NFPA 31 for oil-fired appliance combustion 
air requirements and the manufacturer's installation instructions for solid fuel-burning appliances. If 
fuel gas appliances are used, the provisions of Chapter 24 must be followed. 

Chapter 18 Chimneys and Vents. Chapter 18 regulates the design, construction, installation, 
maintenance, repair and approval of chimneys, vents and their connections to fuel-burning appli
ances. A properly designed chimney or vent system is needed to conduct the flue gases produced by 
a fuel-burning appliance to the outdoors. The provisions of this chapter are intended to minimize 
the hazards associated with high temperatures and potentially toxic and corrosive combustion 
gases. This chapter addresses factory-built and masonry chimneys, vents and venting systems used 
to vent oil-fired and solid fuel-burning appliances. 

Chapter 19 Special Appliances, Equipment and Systems. Chapter 19 regulates the installa
tion of fuel-burning appliances that are not covered in other chapters, such as ranges and ovens, 
sauna heaters, fuel cell power plants and hydrogen systems. Because the subjects in this chapter do 
not contain the volume of text necessary to warrant individual chapters, they have been combined 
into a single chapter. The only commonality is that the subjects use energy to perform some task or 
function. The intent is to provide a reasonable level of protection for the occupants of the dwelling. 

Chapter 20 Boilers and Water Heaters. Chapter 20 regulates the installation of boilers and 
water heaters. Its purpose is to protect the occupants of the dwelling from the potential hazards 
associated with such appliances. A water heater is any appliance that heats potable water and sup
plies it to the plumbing hot water distribution system. A boiler either heats water or generates 
steam for space heating and is generally a closed system. 
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Chapter 21 Hydronic Piping. Hydronic piping includes piping, fittings and valves used in building 
space conditioning systems. Applications include hot water, chilled water, steam, steam conden
sate, brines and water/antifreeze mixtures. Chapter 21 regulates installation, alteration and repair 
of all hydronic piping systems to insure the reliability, serviceability, energy efficiency and safety of 
such systems. 

Chapter 22 Special Piping and Storage Systems. Chapter 22 regulates the design and instal
lation of fuel oil storage and piping systems. The regulations include reference to construction stan
dards for above-ground and underground storage tanks, material standards for piping systems 
(both above-ground and underground) and extensive requirements for the proper assembly of sys
tem piping and components. The purpose of this chapter is to prevent fires, leaks and spills involv
ing fuel oil storage and piping systems, whether inside or outside structures and above or 
underground. 

Chapter 23 Solar Thermal Energy Systems. Chapter 23 contains requirements for the con
struction, alteration and repair of all systems and components of solar thermal energy systems used 
for space heating or cooling, and domestic hot water heating or processing. The provisions of this 
chapter are limited to those necessary to achieve installations that are relatively hazard free. 

A solar thermal energy system can be designed to handle 100 percent of the energy load of a 
building, although this is rarely accomplished. Because solar energy is a low-intensity energy source 
and dependent on the weather, it is usually necessary to supplement a solar thermal energy system 
with traditional energy sources. 

As our world strives to find alternate means of producing power for the future, the requirements 
of this chapter will become more and more important over time. 

Chapter 24 Fuel Gas. Chapter 24 regulates the design and installation of fuel gas distribution 
piping and systems, appliances, appliance venting systems and combustion air provisions. The defi
nition of "Fuel gas" includes natural, liquefied petroleum and manufactured gases and mixtures of 
these gases. 

The purpose of this chapter is to establish the minimum acceptable level of safety and to protect 
life and property from the potential dangers associated with the storage, distribution and use of 
fuel gases and the byproducts of combustion of such fuels. This code also protects the personnel 
who install, maintain, service and replace the systems and appliances addressed herein. 

Chapter 24 is composed entirely of text extracted from the IFGC; therefore, whether using the 
IFGC or the IRC, the fuel gas provisions will be identical. Note that to avoid the potential for confu
sion and conflicting definitions, Chapter 24 has its own definition section. 

Chapter 25 Plumbing Administration. The requirements of Chapter 25 do not supersede the 
administrative provisions of Chapter 1. Rather, the administrative guidelines of Chapter 25 pertain 
to plumbing installations that are best referenced and located within the plumbing chapters. This 
chapter addresses how to apply the plumbing provisions of this code to specific types or phases of 
construction. This chapter also outlines the responsibilities of the applicant, installer and inspector 
with regard to testing plumbing installations. 

Chapter 26 General Plumbing Requirements. The content of Chapter 26 is often referred to 
as "miscellaneous," rather than general plumbing requirements. This is the only chapter of the 
plumbing chapters of the code whose requirements do not interrelate. If a requirement cannot be 
located in another plumbing chapter, it should be located in this chapter. Chapter 26 contains safety 
requirements for the installation of plumbing systems and includes requirements for the identifica
tion of pipe, pipe fittings, traps, fixtures, materials and devices used in plumbing systems. If specific 
provisions do not demand that a requirement be located in another chapter, the requirement is 
located in this chapter. 

Chapter 27 Plumbing Fixtures. Chapter 27 requires fixtures to be of the proper type, approved 
for the purpose intended and installed properly to promote usability and safe, sanitary conditions. 
This chapter regulates the quality of fixtures and faucets by requiring those items to comply with 
nationally recognized standards. Because fixtures must be properly installed so that they are usable 
by the occupants of the building, this chapter contains the requirements for the installation of fix
tures. 
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Chapter 28 Water Heaters. Chapter 28 regulates the design, approval and installation of water 
heaters and related safety devices. The intent is to minimize the hazards associated with the instal
lation and operation of water heaters. Although this chapter does not regulate the size of a water 
heater, it does regulate all other aspects of the water heater installation such as temperature and 
pressure relief valves, safety drip pans and connections. Where a water heater also supplies water 
for space heating, this chapter regulates the maximum water temperature supplied to the water 
distribution system. 

Chapter 29 Water Supply and Distribution. This chapter regulates the supply of potable 
water from both public and individual sources to every fixture and outlet so that it remains potable 
and uncontaminated by cross connections. Chapter 29 also regulates the design of the water distri
bution system, which will allow fixtures to function properly. Because it is critical that the potable 
water supply system remain free of actual or potential sanitary hazards, this chapter has the 
requirements for providing backflow protection devices. 

Chapter 30 Sanitary Drainage. The purpose of Chapter 30 is to regulate the materials, design 
and installation of sanitary drainage piping systems as well as the connections made to the system. 
The intent is to design and install sanitary drainage systems that will function reliably, are neither 
undersized nor oversized and are constructed from materials, fittings and connections whose qual
ity is regulated by this section. This chapter addresses the proper use of fittings for directing the 
flow into and within the sanitary drain piping system. Materials and provisions necessary for servic
ing the drainage system are also included in this chapter. 

Chapter 31 Vents. Venting protects the trap seal of each trap. The vents are designed to limit dif
ferential pressures at each trap to 1 inch of water column (249 Pa). Because waste flow in the drain
age system creates pressure fluctuations that can negatively affect traps, the sanitary drainage 
system must have a properly designed venting system. Chapter 31 covers the requirements for 
vents and venting. All of the provisions set forth in this chapter are intended to limit the pressure 
differentials in the drainage system to a maximum of 1 inch of water column (249 Pa) above or 
below atmospheric pressure (i.e., positive or negative pressL1res). 

Chapter 32 Traps. Traps prevent sewer gas from escaping from the drainage piping into the 
building. Water seal traps are the simplest and most reliable means of preventing sewer gas from 
entering the interior environment. This chapter lists prohibited trap types as well as specifies the 
minimum trap size for each type of fixture. 

Chapter 33 Storm Drainage. Rainwater infiltration into the ground adjacent to a building can 
cause the interior of foundation walls to become wet. The installation of a subsoil drainage system 
prevents the build-up of rainwater on the exterior of the foundation walls. This chapter provides the 
specifications for subsoil drain piping. Where the discharge of the subsoil drain system is to a sump, 
this chapter also provides coverage for sump construction, pumps and discharge piping. 

Chapter 34 General Requirements. This chapter contains broadly applicable, general and mis
cellaneous requirements including scope, listing and labeling, equipment locations and clearances 
for conductor materials and connections and conductor identification. 

Chapter 35 Electrical Definitions. Chapter 35 is the repository of the definitions of terms used 
in the body of Part VIII of the code. To avoid the potential for confusion and conflicting definitions, 
Part VIII, Electrical, has its own definition chapter. 

Codes are technical documents and every word, term and punctuation mark can impact the 
meaning of the code text and the intended results. The code often uses terms that have a unique 
meaning in the code, which can differ substantially from the ordinarily understood meaning of the 
term as used outside of the code. 

The terms defined in Chapter 35 are deemed to be of prime importance in establishing the 
meaning and intent of the electrical code text that uses the terms. The user of the code should be 
familiar with and consult this chapter because the definitions are essential to the correct interpreta
tion of the code and because the user may not be aware that a term is defined. 
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Chapter 36 Services. This chapter covers the design, sizing and installation of the building's elec
trical service equipment and grounding electrode system. It includes an easy-to-use load calculation 
method and service conductor sizing table. The electrical service is generally the first part of the 
electrical system to be designed and installed. 

Chapter 37 Branch Circuit and Feeder Requirements. Chapter 37 addresses the require
ments for designing the power distribution system which consists of feeders and branch circuits 
emanating from the service equipment. This chapter dictates the ratings of circuits and the allow
able loads, the number and types of branch circuits required, the wire sizing for such branch circuits 
and feeders and the requirements for protection from overcurrent for conductors. A load calcula
tion method specific to feeders is also included. This chapter is used to design the electrical system 
on the load side of the service. 

Chapter 38 Wiring Methods. Chapter 38 specifies the allowable wiring methods, such as cable, 
conduit and raceway systems, and provides the installation requirements for the wiring methods. 
This chapter is primarily applicable to the "rough-in" phase of construction. 

Chapter 39 Power and Lighting Distribution. This chapter mostly contains installation 
requirements for the wiring that serves the lighting outlets, receptacle outlets, appliances and 
switches located throughout the building. The required distribution and spacing of receptacle out
lets and lighting outlets is prescribed in this chapter, as well as the requirements for ground-fault 
and arc-fault circuit interrupter protection. 

· Chapter 40 Devices and Luminaires. This chapter focuses on the devices, including switches 
and receptacles, and lighting fixtures that are typically installed during the final phase of construc
tion. 

Chapter 41 Appliance Installation. Chapter 41 addresses the installation of appliances includ
ing HVAC appliances, water heaters, fixed space-heating equipment, dishwashers, garbage dispos
als, range hoods and suspended paddle fans. 

Chapter 42 Swimming Pools. This chapter covers the electrical installation requirements for 
swimming pools, storable swimming pools, wading pools, decorative pools, fountains, hot tubs, 
spas and hydromassage bathtubs. The allowable wiring methods are specified along with the 
required clearances between electrical system components and pools, spas and tubs. This chapter 
includes the special grounding requirements related to pools, spas and tubs, and also prescribes the 
equipotential bonding requirements that are unique to pools, spas and tubs. 

Chapter 43 Class 2 Remote-control, Signaling and Power-limited Circuits. This chapter 
covers the power supplies, wiring methods and installation requirements for the Class 2 circuits 
found in dwellings. Such circuits include thermostat wiring, alarm systems, security systems, auto
mated control systems and doorbell systems. 

Chapter 44 Referenced Standards. The code contains numerous references to standards that 
are used to regulate materials and methods of construction. Chapter 44 contains a comprehensive 
list of all standards that are referenced in the code. The standards are part of the code to the extent 
of the reference to the standard. Compliance with the referenced standard is necessary for compli
ance with this code. By providing specifically adopted standards, the construction and installation 
requirements necessary for compliance with the code can be readily determined. The basis for code 
compliance is, therefore, established and available on an equal basis to the code official, contractor, 
designer and owner. 

Chapter 44 is organized in a manner that makes it easy to locate specific standards. It lists all of 
the referenced standards, alphabetically, by acronym of the promulgating agency of the standard. 
Each agency's standards are then listed in either alphabetical or numeric order based upon the stan
dard identification. The list also contains the title of the standard; the edition (date) of the stand.ard 
referenced; any addenda included as part of the ICC adoption; and the section or sections of this 
code that reference the standard. 
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Appendix A Sizing and Capacities of Gas Piping. This appendix is informative and not part of 
the code. It provides design guidance, useful facts and data and multiple examples of how to apply 
the sizing tables and sizing methodologies of Chapter 24. 

Appendix B Sizing of Venting Systems Serving Appliances Eguipped with Draft 
Hoods, Category f Appliances and Appliances Listed for Use witll Type B Vents. This 
appendix is informative and not part of the code. It contains multiple examples of how to apply the 
vent and chimney tables and methodologies of Chapter 24. 

Appendix C Exit Terminals of Mechanical Draft and Direct-vent Venting Systems. This 
appendix is informative and not part of the code. It consists of a figure and notes that visually depict 
code requirements from Chapter 24 for vent terminals with respect to the openings found in build
ing exterior walls. 

Appendix D Recommended Procedure for Safety Inspection of an Existing Appliance 
Installation. This appendix is informative and not part of the code. It provides recommended pro
cedures for testing and inspecting an appliance installation to determine if the installation is operat
ing safely and if the appliance is in a safe condition. 

Appendix E Manufactured Housing Used as Dwellings. The criteria for the construction of 
manufactured homes are governed by the National Manufactured Housing Construction and Safety 
Act. While this act may seem to cover the bulk of the construction of manufactured housing, it does 
not cover those areas related to the placement of the housing on the property. The provisions of 
Appendix E are not applicable to the design and construction of manufactured homes. Appendix E 
provides a complete set of regulations in conjunction with federal law for the installation of manu
factured housing. This appendix also contains provisions for existing manufactured home installa
tions. 

Appendix F Radon Control Methods. Radon comes from the natural (radioactive) decay of the 
element radium in soil, rock and water and finds its way into the air. Appendix F contains require
ments to mitigate the transfer of radon gases from the soil into the dwelling. The provisions of this 
appendix regulate the design and construction of radon-resistant measures intended to reduce the 
entry of radon gases into the living space of residential buildings. 

Appendix G Piping Standards for Various Applications. Appendix G provides standards for 
various types of plastic piping products. This appendix is informative and is not part of the code. 

Appendix H Patio Covers. Appendix H sets forth the regulations and limitations for patio covers. 
The provisions address those uses permitted in patio cover structures, the minimum design loads to 
be assigned for structural purposes, and the effect of the patio cover on egress and emergency 
escape or rescue from sleeping rooms. This appendix also contains the special provisions for alumi
num screen enclosures in hurricane-prone regions. 

Appendix I Private Sewage Disposal. Appendix I simply provides the opportunity to utilize the 
International Private Sewage Disposal Code for the design and installation of private sewage dis
posal in one- and two-family dwellings. 

Appendix J Existing Buildings and Structures. Appendix J contains the provisions for the 
repair, renovation, alteration and reconstruction of existing buildings and structures that are within 
the scope of this code. To accomplish this objective and to make the rehabilitation process more 
available, this appendix allows for a controlled departure from full code compliance without com
promising minimum life safety, fire safety, structural and environmental features of the rehabili
tated existing building or structure . 

. Appendix K Sound Transmission. Appendix K regulates the sound transmission of wall and 
floor-ceiling assemblies separating dwelling units and townhouse units. Air-borne sound insulation 
is required for walls. Air-borne sound insulation and impact sound insulation are required for floor
ceiling assemblies. The provisions in Appendix K set forth a minimum Sound Transmission Class 
(STC) rating for common walls and floor-ceiling assemblies between dwelling units. In addition, a 
minimum Impact Insulation Class (lie) rating is also established to limit structure-borne sound 
through common floor-ceiling assemblies separating dwelling units. 
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Appendix L Permit Fees. Appendix L provides guidance to jurisdictions for setting appropriate 
permit fees. This appendix will aid many jurisdictions to assess permit fees that will assist to fairly 
and properly administer the code. This appendix can be used for informational purposes only or 
may be adopted when specifically referenced in the adopting ordinance. 

Appendix M Home Day Care-R-3 Occupancy. Appendix M provides means of egress and 
smoke detection requirements for a Group R-3 Occupancy that is to be used as a home day care for 
more than five children who receive custodial care for less than 24 hours. This appendix is strictly 
for guidance and/or adoption by those jurisdictions that have Licensed Home Care Provider laws 
and statutes that allow more than five children to be cared for in a person's home. When a jurisdic
tion adopts this appendix, the provisions for day care and child care facilities in the IBC should be 
considered also. 

Appendix N Venting Methods. Because venting of sanitary drainage systems is perhaps the 
most difficult concept to understand, and Chapter 31 uses only words to describe venting require
ments, illustrations can offer greater insight into what the words mean. Appendix N has a number 
of illustrations for commonly installed sanitary drainage systems in order for the reader to gain a 
better understanding of this code's venting requirements. 

Appendix 0 Automatic Vehicular Gates. Appendix 0 provides the requirements for the 
design and construction of automatic vehicular gates. The provisions are for where automatic gates 
are installed for use at a vehicular entrance or exit on the lot of a one- or two-family dwelling. The 
requirements provide protection for individuals from potential entrapment between an automatic 
gate and a stationary object or surface. 

Appendix P Sizing of Water Piping System. Appendix P provides two recognized methods for 
sizing the water service and water distribution piping for a building. The method under Section 
AP103 provides friction loss diagrams that require the user to "plot" points and read values from 
the diagrams in order to perform the required calculations and necessary checks. This method is the 
most accurate of the two presented in this appendix. The method under Section AP201 is known to 
be conservative; however, very few calculations are necessary in order to determine a pipe size that 
satisfies the flow requirements of any application. 

Appendix Q ICC International Residential Code Electrical Provisions/National Elec
trical Code Cross Reference. This appendix provided a cross reference that allowed the code 
user to trace the code sections in Chapters 34 through 43 back to their source: the National Electri
cal Code. This appendix is no longer provided. 

Appendix R Light Straw-Clay Construction. This appendix regulates the use of light straw
clay as a construction material. It is limited in application to nonbearing wall infill systems. 

Appendix S Strawbale Construction. This appendix provides prescriptive requirements for the 
use of strawbale as a construction material. It is limited in application to the walls of one-story 
structures, except where additional engineering is provided. 

Appendix T Recommended Procedure for Worst-Case Testing of Atmospheric Venting 
Systems under Nl102.4 or NllOS Conditions :S SACH50• This appendix is an informative 
appendix that is provided for testing of atmospheric venting conditions in a house when the leak 
tightness is less than five air changes per hour at 50 Pascals. The air leakage limitations in the energy 
provisions of Chapter 11 could have a direct impact on the building pressure boundary affecting the 
safe operation of combustion equipment. 

Appendix T is intended to provide clear guidance to builders, code officials and home perfor
mance contractors for worst-case testing of atmospheric venting systems where air-sealing tech
niques and air-leakage performance testing requirements of Chapter 11 or the 2015 IECC are 
employed. Worst-case testing is used by home performance contractors to identify problems that 
weaken draft and restrict combustion air. Worst-case vent testing uses the home's exhaust fans, air
handling appliances and chimneys.to create worst-case depressurization in the combustion appli
ance zone (CAZ). 
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Appendix U Solar-Ready Provisions-Detached One- and Two-Family Dwellings, 
Multiple Single-Family Dwellings (Townhouses). This appendix provides requirements for 
preparation of a house for future installation of solar equipment for electrical power or heating. 
Given the growing popularity of solar power and the possible need for the equipment in the future, 
this appendix, if adopted, would require an area be provided on the building roof that would accom
modate solar equipment. In addition, pathways for routing of plumbing and conduit need to be pro
vided. 
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LEGISLATION 

Jurisdictions wishing to adopt the 2015 International Residential Code as an enforceable regulation governing one- and two
family dwellings and townhouses should ensure that certain factual information is included in the adopting legislation at the time 
adoption is being considered by the appropriate governmental body. The following sample adoption legislation addresses sev
eral key elements, including the information required for insertion into the code text. 

SAMPLE LEGISLATION FOR ADOPTION OF 
THE INTERNATIONAL RESIDENTIAL CODE 

ORDINANCE NO. __ _ 

A[N] [ORDINANCE/STATUTE/REGULATION] of the [JURISDICTION] adopting the 2015 edition of the International Residential 
Code, regulating and governing the construction, alteration, movement, enlargement, replacement, repair, equipment, location, 
removal and demolition of detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more 
than threes stories in height with separate means of egress in the [JURISDICTION]; providing for the issuance of permits and col-
lection of fees therefor; repealing [ORDINANCE/STATUTE/REGULATION] No. ___ of the [JURISDICTION] and all other ordi-
nances or parts of laws in conflict therewith. 

The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows: 

Section 1. That a certain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER 
OF RECORDS] of [NAME OF JURISDICTION], being marked and designated as the International Residential Code, 2015 edition, 
including Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED] (see International Residential Code Section 
Rl02.5, 2015 edition), as published by the International Code Council, be and is hereby adopted as the Residential Code of the 
[JURISDICTION], in the State of [STATE NAME] for regulating and governing the construction, alteration, movement, enlargement, 
replacement, repair, equipment, location, removal and demolition of detached one- and two-family dwellings and multiple sin
gle-family dwellings (townhouses) not more than threes stories in height with separate means of egress as herein provided; pro
viding for the issuance of permits and collection of fees therefor; and each and all of the regulations, provisions, penalties, 
conditions and terms of said Residential Code on file in the office of the [JURISDICTION] are hereby referred to, adopted, and 
made a part hereof, as if fully set out in this ordinance, with the additions, insertions, deletions and changes, if any, prescribed in 
Section 2 of this ordinance. 

Section 2. The following sections are hereby revised: 

Section RlOl.1. Insert: [NAME OF JURISDICTION] 

Table R301.2 (1) Insert: [APPROPRIATE DESIGN CRiTERIA] 

Section P2603.5.1 Insert: [NUMBER OF INCHES IN TWO LOCATIONS] 

Section 3. That [ORDINANCE/STATUTE/REGULATION] No. __ of [JURISDICTION] entitled [FILL IN HERE THE COMPLETE 
TITLE OF THE LEGISLATION OR LAWS IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MEN· 
TION] and all other ordinances or parts of laws in conflict herewith are hereby repealed. 

Section 4. That if any section, subsection, sentence, clause or phrase of this legislation is, for any reason, held to be unconstitu
tional, such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODY] hereby 
declares that it would have passed this law, and each section,_subsection, clause or phrase thereof, irrespective of the fact that 
any one or more sections, subsections, sentences, clauses and phrases be declared unconstitutional. 

Section 5. That nothing in this legislation or in the Residential Code hereby adopted shall be construed to affect any suit or pro
ceeding impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or exist
ing, under any act or ordinance hereby repealed as cited in Section 3 of this law; nor shall any just or legal right or remedy of any 
character be lost, impaired or affected by this legislation. 

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this legislation to be pub
lished. (An additional provision may be required to direct the number of times the legislation is to be published and to specify 
that it is to be in a newspaper in general circulation. Posting may also be required.) 

Section 7. That this law and the rules, regulations, provisions, requirements, orders and matters established and adopted hereby 
shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption. 
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Part I-Administrative 

CHAPTER 1 

SCOPE AND ADMINISTRATION 

PART 1-SCOPE AND APPLICATION 

SECTION R101 
GENERAL 

R101.1 Title. These provisions shall be known as the Resi
dential Code for One- and Two-family Dwellings of [NAME 
OF JURISDICTION], and shall be cited as such and will be 
referred to herein as "this code." 

R101.2 Scope. The provisions of the International Residen
tial Code for One- and Two-family Dwellings shall apply to 
the construction, alteration, movement, enlargement, 
replacement, repair, equipment, use and 'occupancy, location, 
removal and demolition of detached one- and two-family 
dwellings and townhouses not more than three stories above 
grade plane in height with a separate means of egress and 

I their accessory structures not more than three stories above 
grade plane in height. 

I 

I 

Exceptions: 

1. Live/work units located in townhouses and comply
ing with the requirements of Section 419 of the 
International Building Code shall be permitted to be 
constructed in accordance with the International 
Residential Code for One- and Two-Family Dwell
ings. Fire suppression required by Section 419.5 of 
the International Building Code where constructed 
under the International Residential Code for One
and Two-family Dwellings shall conform to Section 
P2904. 

2. Owner-occupied lodging houses with five or fewer 
guestrooms shall be permitted to be constructed in 
accordance with the International Residential Code 
for One- and Two-family Dwellings where equipped 
with a fire sprinkler system in accordance with Sec
tion P2904. 

R101.3 Intent. The purpose of this code is to establish mini
mum requirements to safeguard the public safety, health and 
general welfare through affordability, structural strength, 
means of egress facilities, stability, sanitation, light and venti
lation, energy conservation and safety to life and property 
from fire and other hazards attributed to the built environ
ment and to provide safety to fire fighters and emergency 
responders during emergency operations. 
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SECTION R102 
APPLICABILITY 

R102.1 General. Where there is a conflict between a general 
requirement and a specific requirement, the specific require
ment shall be applicable. Where, in any specific case, differ
ent sections of this code specify different materials, methods 
of construction or other requirements, the most restrictive 
shall govern. 

Rl02.2 Other laws. The provisions of this code shall not be 
deemed to nullify any provisions of local, state or federal law. 

R102.3 Application of references. References fo chapter or 
section numbers, or to provisions not specifically identified 
by number, shall be construed to refer to such chapter, section 
or provision of this code. 

R102.4 Referenced codes and standards. The codes and 
standards referenced in this code shall be considered part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections R102.4.1 
and Rl02.4.2. 

Exception: Where enforcement of a code provision would 
violate the conditions of the listing of the equipment or 
appliance, the conditions of the listing and manufacturer's 
instructions shall apply. 

R102.4.1 Conflicts. Where conflicts occur between provi
sions of this code and referenced codes and standards, the 
provisions of this code shall apply. 

R102.4.2 Provisions in referenced codes and standards. 
Where the extent of the reference to a referenced code or 
standard includes subject matter that is within the scope of 
this code, the provisions of this code, as applicable, shall 
take precedence over the provisions in the referenced code 
or standard. 

R102.5 Appendices. Provisions in the appendices shall not 
apply unless specifically referenced in the adopting ordi
nance. 

Rl02.6 Partial invalidity. In the event any part or provision 
of this code is held to be illegal or void, this shall not have the 
effect of making void or illegal any of the other parts or pro
visions. 

R102. 7 Existing structures. The legal occupancy of any 
structure existing on the date of adoption of this code shall be 
permitted to continue without change, except as is specifi
cally covered in this code, the International Property Mainte-
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nance Code or the International Fire Code, or as is deemed 
necessary by the building official for the general safety and 
welfare of the occupants and the public. 

R102.7.1 Additions, alterations or repairs. Additions, 
alterations or repairs to any structure shall conform to the 
requirements for a new structure without requiring the 
existing structure to comply with the requirements of this 
code, unless otherwise stated. Additions, alterations, 
repairs and relocations shall not cause an existing structure 
to become unsafe or adversely affect the performance of 
the building. 

PART 2-ADMINISTRATION AND ENFORCEMENT 

SECTION R103 
DEPARTMENT OF BUILDING SAFETY 

R103.1 Creation of enforcement agency. The department of 
building safety is hereby created and the official in charge 
thereof shall be known as the building official. 

I R103.2 Appointment. The building official shall be 
appointed by the jurisdiction. 

R103.3 Deputies. In accordance with the prescribed proce
dures of this jurisdiction and with the concurrence of the 
appointing authority, the building official shall have the 
authority to appoint a deputy building official, the related 
technical . officers, inspectors, plan examiners and other 
employees. Such employees shall have powers as delegated 
by the building official. 

SECTION R104 
DUTIES AND POWERS OF THE BUILDING OFFICIAL 

R104.1 General. The building official is hereby authorized 
and directed to enforce the provisions of this code. The build
ing official shall have the authority to render interpretations 
of this code and to adopt policies and procedures in order to 
clarify the application of its provisions. Such interpretations, 
policies and procedures shall be in conformance with the 
intent and purpose of this code·. Such policies and procedures 
shall not have the effect of waiving requirements specifically 
provided for in this code. 

R104.2 Applications and permits. The building official 
shall receive applications, review construction documents 
and issue permits for the erection and alteration of buildings 
and structures, inspect the premises for which such permits 
have been issued and enforce compliance with the provisions 
of this code. 

R104.3 Notices and orders. The building official shall issue 
necessary notices or orders to ensure compliance with this 
code. 

R104.4 Inspections. The building official shall make the 
required inspections, or the building official shall have the 
authority to accept reports of inspection by approved agen
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The build-
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ing official is authorized to engage such expert opinion as 
deemed necessary to report upon unusual technical issues that 
arise, subject to the approval of the appointing authority. 

R104.5 Identification. The building official shall carry 
proper identification when inspecting structures or premises 
in the performance of duties under this code. 

R104.6 Right of entry. Where it is necessary to make an 
inspection to enforce the provisions of this code, or where the 
building official has reasonable cause to believe that there 
exists in a structure or upon a premises a condition that is 
contrary to or in violation of this code that makes the struc
ture or premises unsafe, dangerous or hazardous, the building 
official or designee is authorized to enter the structure or 
premises at reasonable times to inspect or to perform the 
duties imposed by this code, provided that if such structure or 
premises be occupied that credentials be presented to the 
occupant and entry requested. If such structure or premises is 
unoccupied, the building official shall first make a reasonable 
effort to locate the owner, the owner's authorized agent, or I 
other person having charge or control of the structure or 
premises and request entry. If entry is refused, the building 
official shall have recourse to the remedies provided by law 
to secure entry. 

R104. 7 Department records. The building official shall 
keep official records of applications received, permits and 
certificates issued, fees collected, reports of inspections, and 
notices and orders issued. Such records shall be retained in 
the official records for the period required for the retention of 
public records. 

R104.8 Liability. The building official, member of the board 
of appeals or employee charged with the enforcement of this 
code, while acting for the jurisdiction in good faith and with
out malice in the discharge of the duties required by this code 
or other pertinent law or ordinance, shall not thereby be ren
dered civilly or criminally liable personally and is hereby I 
relieved from personal liability for any damage accruing to 
persons or property as a result of any act or by reason of an 
act or omission in the discharge of official duties. 

R104.8.1 Legal defense. Any suit or criminal complaint I 
instituted against an officer or employee because of an act 
performed by that officer or employee in the lawful dis
charge of duties and under the provisions of this code shall 
be defended by legal representatives of the jurisdiction 
until the final termination of the proceedings. The building 
official or any subordinate shall not be liable for cost in 
any action, suit or proceeding that is instituted in pursu
ance of the provisions of this code. 

R104.9 Approved materials and equipment. Materials, 
equipment and devices approved by the building official shall 
be constructed and installed in accordance with such 
approval. 

R104.9.1 Used materials and equipment. Used materi
als, equipment and devices shall not be reused unless 
approved by the building official. 

R104.10 Modifications. Where there are practical difficul
ties involved in carrying out the provisions of this code, the 
building official shall have the authority to grant modifica-
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tions for individual cases, provided the building official shall 
first find that special individual reason makes the strict letter 
of this code impractical and the modification is in compliance 
with the intent and purpose of this code and that such modifi
cation does not lessen health, life and fire safety or structural 
requirements. The details of action granting modifications 
shall be recorded and entered in the files of the department of 
building safety. 

R104.10.1 Flood hazard areas. The building official shall 
not grant modifications to any provisions required in flood 
hazard areas as established by Table R301.2(1) unless a 
determination has been made that: 

1. There is good and sufficient cause showing that the 
unique characteristics of the size, configuration or 
topography of the site render the elevation standards 
of Section R322 inappropriate. 

2. Failure to grant the modification would result in 
exceptional hardship by rendering the lot undevel
opable. 

3. The granting of modification will not result in 
increased flood heights, additional threats to public 
safety, extraordinary public expense, cause fraud on 
or victimization of the public, or conflict with exist
ing laws or ordinances. 

4. The modification is the minimum necessary to 
afford relief, considering the flood hazard. 

5. Written notice specifying the difference between the 
design flood elevation and the elevation to which the 
building is to be built, stating that the cost of flood 
insurance will be commensurate with the increased 
risk resulting from the reduced floor elevation and 
stating that construction below the design flood ele
vation increases risks to life and property, has been 
submitted to the applicant. 

R104.11 Alternative materials, design and methods of 
construction and equipment. The provisions of this code 
are not intended to prevent the installation of any material or 
to prohibit any design or method of construction not specifi
cally prescribed by this code, provided that any such alterna
tive has been approved. An alternative material, design or 
method of construction shall be approved where the building 
official finds that the proposed design is satisfactory and 
complies with the intent of the provisions of this code, and 
that the material, method or work offered is, for the purpose 
intended, not less than the equivalent of that prescribed in this 
code. Compliance with the specific performance-based provi
sions of the International Codes shall be an alternative to the 

I 
specific requirements of this code. Where the alternative 
material, design or method of construction is not approved, 
the building official shall respond in writing, stating the rea
sons why the alternative was not approved. 

Rl04.11.1 Tests. Where there is insufficient evidence of 
compliance with the provisions of this code, or evidence 
that a material or method does not conform to the require
ments of this code, or in order to substantiate claims for 
alternative materials or methods, the building official shall 
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have the authority to require tests as evidence of compli
ance to be made at no expense to the jurisdiction. Test 
methods shall be as specified in this code or by other rec
ognized test standards. In the absence of recognized and 
accepted test methods, the building official shall approve 
the testing procedures. Tests shall be performed by an 
approved agency. Reports of such tests shall be retained 
by the building official for the period required for retention 
of public records. 

SECTION R105 
PERMITS 

R105.1 Required. Any owner or owner's authorized agent I 
who intends to construct, enlarge, alter, repair, move, demol
ish or change the occupancy of a building or structure, or to 
erect, install, enlarge, alter, repair, remove, convert or replace 
any electrical, gas, mechanical or plumbing system, the 
installation of which is regulated by this code, or to cause any 
such work to be performed, shall first make application to the 
building official and obtain the required permit. 

R105.2 Work exempt from permit. Exemption from permit 
requirements of this code shall not be deemed to grant autho
rization for any work to be done in any manner in violation of 
the provisions of this code or any other laws or ordinances of 
this jurisdiction. Permits shall not be required for the follow
ing: 

Building: 

1. One-story detached accessory structures, provided I 
that the floor area does not exceed 200 square feet 
(18.58 m2

). 

2. Fences not over 7 feet (2134 mm) high. 

3. Retaining walls that are not over 4 feet (1219 mm) 
in height measured from the bottom of the footing 
to the top of the wall, unless supporting a sur

. charge. 

4. Water tanks supported directly upon grade if the 
capacity does not exceed 5,000 gallons (18 927 L) 
and the ratio of height to diameter or width does 
not exceed 2 to 1. 

5. Sidewalks and driveways. 

6. Painting, papering, tiling, carpeting, cabinets, 
counter tops and similar finish work. 

7. Prefabricated swimming pools that are less than 24 
inches (610 mm) deep. 

8. Swings and other playground equipment. 

9. Window awnings supported by an exterior wall 
that do not project more than 54 inches (1372 mm) 
from the exterior wall and do not require addi
tional support. 

10. Decks not exceeding 200 square feet (18.58 m2
) in 

area, that are not more than 30 inches (762 mm) 
above grade at any point, are not attached to a 
dwelling do not serve the exit door required by 
Section R3 l l.4. 
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Electrical: 

1. Listed cord-and-plug connected temporary decora
tive lighting. 

2. Reinstallation of attachment plug receptacles but not 
the outlets therefor. 

3. Replacement of branch circuit overcurrent devices 
of the required capacity in the same location. 

4. · Electrical wiring, devices, appliances, apparatus or 
equipment operating at less than 25 volts and not 
capable of supplying more than 50 watts of energy. 

5. Minor repair work, including the replacement of 
lamps or the connection of approved portable elec
trical equipment to approved permanently installed 
receptacles. 

Gas: 

1. Portable heating, cooking or clothes drying appli
ances. 

2. Replacement of any minor part that does not alter 
approval of equipment or make such equipment 
unsafe. 

3. Portable-fuel-cell appliances that are not connected 
to a fixed piping system and are not interconnected 
to a power grid. 

Mechanical: 

1. Portable heating appliances. 

2. Portable ventilation appliances. 

3. Portable cooling units. 

4. Steam, hot- or chilled-water piping within any heat
ing or cooling equipment regulated by this code. 

5. Replacement of any minor part that does not alter 
approval of equipment or make such equipment. 
unsafe. 

6. Portable evaporative coolers. 

7. Self-contained refrigeration systems containing 10 
pounds ( 4.54 kg) or less of refrigerant or that are 
actuated by motors of 1 horsepower (746 W) or less. 

8. Portable-fuel-cell appliances that are not connected 
to a fixed piping system and are not interconnected 
to a power grid. 

Plumbing: 

1. The stopping of leaks in drains, water, soil, waste or 
vent pipe; provided, however, that if any concealed 
trap, drainpipe, water, soil, waste or vent pipe 
becomes defective and it becomes necessary to 
remove and replace the same with new material, 
such work shall be considered as new work and a 
permit shall be obtained and inspection made as pro
vided in this code. 

2. The clearing of stoppages or the repairing of leaks in 
pipes, valves or fixtures, and the removal and rein
stallation of water closets, provided such repairs do 

not involve or require the replacement or rearrange
ment of valves, pipes or fixtures. 

R105.2.l Emergency repairs. Where equipment replace
ments and repairs must be performed in an emergency sit
uation, the permit application shall be submitted within the 
next working business day to the building official. 

R105.2.2 Repairs. Application or notice to the building 
official is not required for ordinary repairs to structures, 
replacement of lamps or the connection of approved porta
ble electrical equipment to approved permanently installed 
receptacles. Such repairs shall not include the cutting 
away of any wall, partition or portion thereof, the removal 
or cutting of any structural beam or load-bearing support, 
or the removal or change of any required means of egress, 
or rearrangement of parts of a structure affecting the 
egress requirements; nor shall ordinary repairs include 
addition to, alteration of, replacement or relocation of any 
water supply, sewer, drainage, drain leader, gas, soil, 
waste, vent or similar piping, electric wiring or mechanical 
or other work affecting public health or general safety. 

R105.2.3 Public service agencies. A permit shall not be 
required for the installation, alteration or repair of genera
tion, transmission, distribution, metering or other related 
equipment that is under the ownership and control of pub
lic service agencies by established right. 

R105.3 Application for permit. To obtain a permit, the 
applicant shall first file an application therefor in writing on a 
form furnished by the department of building safety for that 
purpose. Such application shall: 

1. Identify and describe the work to be covered by the 
permit for which application is made. 

2. Describe the land on which the proposed work is to be 
done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 

3. Indicate the use and occupancy for which the proposed 
work is intended. 

4. Be accompanied by construction documents and other 
information as required in Section Rl06.l. 

5. State the valuation of the proposed work. 

6. Be signed by the applicant or the applicant's authorized 
agent. 

7. Give such other data and information as required by the 
building official. 

R105.3.1 Action on application. The building official 
shall examine or cause to be examined applications for 
permits and amendments thereto within a reasonable time 
after filing. If the application or the construction docu
ments do not conform to the requirements of pertinent 
laws, the building official shall reject such application in 
writing stating the reasons therefor. If the building official 
is satisfied that the proposed work conforms to the require
ments of this code and laws and ordinances applicable 
thereto, the building official shall issue a permit therefor as 
soon as practicable. 
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Rl05.3.l.l Determination of substantially improved 
or substantially damaged existing buildings in flood 
hazard areas. For applications for reconstruction, 
rehabilitation, addition, alteration, repair or other 
improvement of existing buildings or structures located 
in a flood hazard area as established by Table 
R301.2(1), the building official shall examine or cause 
to be examined the construction documents and shall 
make a determination with regard to the value of the 
proposed work. For buildings that have sustained dam
age of any origin, the value of the proposed work shall 
include the cost to repair the building or structure to its 
predamaged condition. If the building official finds that 
the value of proposed work equals or exceeds 50 per
cent of the market value of the building or structure 
before the damage has occurred or the improvement is 
started, the proposed work is a substantial improvement 
or restoration of substantial damage and the building 
official shall require existing portions of the entire 
building or structure to meet the requirements of Sec
tion R322. 

For the purpose of this determination, a substantial 
improvement shall mean any repair, reconstruction, 
rehabilitation, addition or improvement of a building or 
structure, the cost of which equals or exceeds 50 per
cent of the market value of the building or structure 
before the improvement or repair is started. Where the 
building or structure has sustained substantial damage, 
repairs necessary to restore the building or structure to 
its predamaged condition shall be considered substan
tial improvements regardless of the actual repair work 
performed. The term shall not include either of the fol
lowing: 

1. Improvements to a building or structure that are 
required to correct existing health, sanitary or 
safety code violations identified by the building 
official and that are the minimum necessary to 
ensure safe living conditions. 

2. Any alteration of a historic building or structure, 
provided that the alteration will not preclude the 
continued designation as a historic building or 
structure. For the purposes of this exclusion, a 
historic building shall be any of the following: 

2.1. Listed or preliminarily determined to be eli-
gible for listing in the National Register of 
Historic Places. 

2.2. Determined by the Secretary of the U.S. 
Department of Interior as contributing to the 
historical significance of a registered historic 
district or a district preliminarily determined 
to qualify as an historic district. 

2.3. Designated as historic under a state or local 
historic preservation program that is 
approved by the Department of Interior. 

Rl05.3.2 Time limitation of application. An application 
for a permit for any proposed work shall be deemed to 
have been abandoned 180 days after the date of filing 
unless such application has been pursued in good faith or a 
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permit has been issued; except that the building official is 
authorized to grant one or more extensions of time for 
additional periods not exceeding 180 days each. The 
extension shall be requested in writing and justifiable 
cause demonstrated. 

Rl05.4 Validity of permit. The issuance or granting of a 
permit shall not be construed to be a permit for, or an 
approval of, any violation of any of the provisions of this 
code or of any other ordinance of the jurisdiction. Permits 
presuming to give authority to violate or cancel the provi
sions of this code or other ordinances of the jurisdiction shall 
not be valid. The issuance of a permit based on construction 
documents and other data shall not prevent the building offi
cial from requiring the correction of errors in the construction 
documents and other data. The building official is authorized 
to prevent occupancy or use of a structure where in violation 
of this code or of any other ordinances of this jurisdiction. 

Rl05.5 Expiration. Every permit issued shall become 
invalid unless the work authorized by such permit is com
menced within 180 days after its· issuance, or if the work 
authorized by such permit is suspended or abandoned for a 
period of 180 days after the time the work is commenced~ The 
building official is authorized to grant, in writing, one or 
more extensions of time, for periods not more than 180 days 
each. The extension shall be requested in writing and justifi
able cause demonstrated. 

Rl05.6 Suspension or revocation. The building official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in. error 
or on the basis of incorrect, inaccurate or incomplete informa
tion, or in violation of any ordinance or regulation or any of 
the provisions of this code. 

Rl05.7 Placement of permit. The building permit or a copy 
shall be kept on the site of the work until the completion of 
the project. 

Rl05.8 Responsibility. It shall be the duty of every person 
who performs work for the installation or repair of building, 

·structure, electrical, gas, mechanical or plumbing systems, 
for which this code is applicable, to comply with this code. 

Rl05.9 Preliminary inspection. Before issuing a permit, the 
building official is authorized to examine . or cause to be 
examined buildings, structures and sites for which an applica
tion has been filed. 

SECTION R106 
CONSTRUCTION DOCUMENTS 

Rl06.1 Submittal documents. Submittal documents consist
ing of construction documents, and other data shall be sub
mitted in two or more sets with each application for a permit. 
The construction documents shall be prepared by a registered 
design professional where required by the statutes of the 
jurisdiction in which the project is to be constructed. Where 
special conditions exist, the building official is authorized to 
require additional construction documents to be prepared by a 
registered design professional. 

Exception: The building official is authorized to waive the 
submission of construction documents and other data not 
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required to be prepared by a registered design professional 
if it is found that the nature of the work applied for is such 
that reviewing of construction documents is not necessary 
to obtain compliance with this code. 

R106.1.1 Information on construction documents. Con
struction documents shall be drawn upon suitable material. 
Electronic media documents are permitted to be submitted 
where approved by the building official. Construction 
documents shall be of sufficient clarity to indicate the 
location, nature and extent of the work proposed and show 
in detail that it will conform to the provisions of this code 
and relevant laws, ordinances, rules and regulations, as 
determined by the building official. 

R106.1.2 Manufacturer's installation instructions. 
Manufacturer's installation instructions, as required by 
this code, shall be available on the job site at the time of 
inspection. 

Rl06.1.3 Information on braced wall design. For build
ings 'and structures utilizing braced wall design, and where 
required by the building official, braced wall lines shall be 
identified on the construction documents. Pertinent infor
mation including, but not limited to, bracing methods, 
location and length of braced wall panels and foundation 
requirements of braced wall panels at top and bottom shall 
be provided. 

R106.1.4 Information for construction in flood hazard 
areas. For buildings and structures located in whole or in 
part in flood hazard areas as established by Table 
R301.2(1), construction documents shall include: 

1. Delineation of flood hazard areas, floodway bound
aries and flood zones and the design flood elevation, 
as appropriate. 

2. The elevation of the proposed lowest floor, includ
ing basement; in areas of shallow flooding (AO 
Zones), the height of the proposed lowest floor, 
including basement, above the highest adjacent 
grade. 

3. The elevation of the bottom of the lowest horizontal 
structural member in coastal high hazard areas (V 
Zone) and in Coastal A Zones where such zones are 
delineated on flood hazard maps identified in Table 
R301.2(1) or otherwise delineated by the jurisdic
tion. 

4. If design flood elevations are not included on the 
community's Flood Insurance Rate Map (FIRM), 
the building official and the applicant shall obtain 
and reasonably utilize any design flood elevation 
and floodway data available from other sources. 

R106.2 Site plan or plot plan. The construction documents 
submitted with the application for permit shall be accompa
nied by a site plan showing the size and location of new con
struction and existing structures on the site and distances 
from lot lines. In the case of demolition, the site plan shall 
show construction to be demolished and the location and size 
of existing structures and construction that are to remain on 
the site or plot. The building official is authorized to waive or 
modify the requirement for a site plan where the application 
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for permit is for alteration or repair or where otherwise war
ranted. 

Rl06.3 Examination of documents. The building official 
shall examine or cause to be examined construction docu
ments for code compliance. 

Rl06.3.1 Approval of construction documents. Where 
the building official issues a permit, the construction docu
ments shall be approved in writing or by a stamp that 
states "REVIEWED FOR CODE COMPLIANCE." One 
set of construction documents so reviewed shall be 
retained by the building official. The other set shall be 
returned to the applicant, shall be kept at the site of work 
and shall be open to inspection by the building official or a 
duly authorized representative. 

R106.3.2 Previous approvals. This code shall not require 
changes in the construction documents, construction or 
designated occupancy of a structure for which a lawful 
permit has been heretofore issued or otherwise lawfully 
authorized, and the construction of which has been pur
sued in good faith within 180 days after the effective date 
of this code and has not been abandoned. 

Rl06.3.3 Phased approval. The building official is autho
rized to issue a permit for the construction of foundations 
or any other part of a building or structure before the con
struction documents for the whole building or structure 
have been submitted, provided that adequate information 
and detailed statements have been filed complying with 
pertinent requirements of this code. The holder of such 
permit for the foundation or other parts of a building or 
structure shall proceed at the holder's own risk with the 
building operation and without assurance that a permit for 
the entire structure will be granted. 

Rl06.4 Amended construction documents. Work shall be 
installed in accordance with the approved construction docu
ments, and any changes made during construction that are not 
in compliance with the approved construction documents 
shall be resubmitted for approval as an amended set of con
struction documents. 

Rl06.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 
building official for a period of not less than 180 days from 
date of completion of the permitted work, or as required by 
state or local laws. 

SECTION R107 
TEMPORARY STRUCTURES AND USES 

Rl07.1 General. The building official is authorized to issue a 
permit for temporary structures and temporary uses. Such 
permits shall be limited as to time of service, but shall not be 
permitted for more than 180 days. The building official is 
authorized to grant extensions for demonstrated cause. 

Rl07.2 Conformance. Temporary structures and uses shall 
conform to the structural strength, fire safety, means of 
egress, light, ventilation and sanitary requirements of this 
code as necessary to ensure the public health, safety and gen
eral welfare. 
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R107.3 Temporary power. The building official is autho
rized to give permission to temporarily supply and use power 
in part of an electric installation before such installation has 
been fully completed and the final certificate of completion 
has been issued. The part covered by the temporary certificate 
shall comply with the requirements specified for temporary 
lighting, heat or power in NFP A 70. 

R107.4 Termination of approval. The building official is 
authorized to terminate such permit for a temporary structure 
or use and to order the temporary structure or use to be dis
continued. 

SECTION R108 
FEES 

R108.l Payment of fees. A permit shall not be valid until the 
fees prescribed by law have been paid, nor shall an amend
ment to a permit be released until the additional fee, if any, 
has been paid. 

R108.2 Schedule of permit fees. On buildings, structures, 
electrical, gas, mechanical and plumbing systems or altera
tions requiring a permit, a fee for each permit shall be paid as 
required, in accordance with the schedule as established by 
the applicable governing authority. 

R108.3 Building permit valuations. Building permit valua
tion shall include total value of the work for which a permit is 
being issued, such as electrical, gas, mechanical, plumbing 
equipment and other permanent systems, including materials 
and labor. · 

R108.4 Related fees. The payment of the fee for the con
struction, alteration, removal or demolition for work done in 
connection to or concurrently with the work authorized by a 
building permit shall not relieve the applicant or holder of the 
permit from the payment of other fees that are prescribed by 
law. 

Rl08.5 Refunds. The building official is authorized to estab
lish a refund policy. 

Rl08.6 Work commencing before permit issuance. Any 
person who commences work requiring a permit on a build
ing, structure, electrical, gas, mechanical or plumbing system 
before obtaining the necessary permits shall be subject to a 
fee established by the applicable governing authority that 
shall be in addition to the required permit fees. 

SECTION R109 
INSPECTIONS 

R109.1 Types of inspections. For on-site construction, from 
time to time the building official, upon notification from the 
permit holder or his agent, shall make or cause to be made 
any necessary inspections and shall either approve that por
tion of the construction as completed or shall notify the per
mit holder or his or her agent wherein the same fails to 
comply with this code. 

Rl09.1.1 Foundation inspection. Inspection of the foun
dation shall be made after poles or piers are set or trenches 
or basement areas are excavated and any required forms 
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erected and any required reinforcing steel is in place and 
supported prior to the placing of concrete. The foundation 
inspection shall include excavations for thickened slabs 
intended for the support of bearing walls, partitions, struc
tural supports, or equipment and special requirements for 
wood foundations. 

Rl09.1.2 Plumbing, mechanical, gas and electrical sys
tems inspection. Rough inspection of plumbing, mechani
cal, gas and electrical systems shall be made prior to 
covering or concealment, before fixtures or appliances are 
set or installed, and prior to framing inspection. 

Exception: Backfilling of ground-source heat pump 
loop systems tested in accordance with Section 
M2105.1 prior to inspection shall be permitted. 

Rl09.l.3 Floodplain inspections. For construction in 
flood hazard areas as established by Table R301.2(1), 
upon placement of the lowest floor, including basement, 
and prior to further vertical construction, the building offi
cial shall require submission of documentation, prepared 
and sealed by a registered design professional, of the ele
vation of the lowest floor, including basement, required in 
Section R322. 

R109.1.4 Frame and masonry inspection. Inspection of 
framing and masonry construction shall be made after the 
roof, masonry, framing, firestopping, draftstopping and 
bracing are in place and after the plumbing, mechanical 
and electrical rough inspections are approved. 

Rl09.1.5 Other inspections. In addition to inspections in 
Sections Rl09.l.1 through R109.l.4, the building official 
shall have the authority to make or require any other 
inspections to ascertain compliance with this code and 
other laws enforced by the building official. 

Rl09.l.5.1 Fire-resistance-rated construction inspec
tion. Where fire-resistance-rated construction is 
required between dwelling units or due to location on 
property, the building official shall require an inspection I 
of such construction after lathing or gypsum board or 
gypsum panel products are fu place, but before any plas
ter is applied, or before board or panel joints and fasten
ers are taped and finished. 

Rl09.1.6 Final inspection. Final inspection shall be made 
after the permitted work is complete and prior to occu
pancy. 

Rl09.l.6.1 Elevation documentation. If located in a 
flood hazard area, the documentation of elevations 
required in Section R322.l.10 shall be submitted to the 
building official prior to the final inspection. 

Rl09.2 Inspection agencies. The building official is autho
rized to accept reports of approved agencies, provided such 
agencies satisfy the requirements as to qualifications and reli
ability. 

Rl09.3 Inspection requests. It shall be the duty of the permit 
holder or their agent to notify the building official that such 
work is ready for inspection. It shall be the duty of the person 
requesting any inspections required by this code to provide 
access to and means for inspection of such work. 
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R109.4 Approval required. Work shall not be done beyond 
the point indicated in each successive inspection without first 
obtaining the approval of the building official. The building 
official upon notification, shall make the requested inspec
tions and shall either indicate the portion of the construction 
that is satisfactory as completed, or shall notify the permit 
holder or an agent of the permit holder wherein the same fails 
to comply with this code. Any portions that do not comply 
shall be corrected and such portion shall not be covered or 
concealed until authorized by the building official. 

SECTION R110 
CERTIFICATE OF OCCUPANCY 

RU0.1 Use and occupancy. A building or structure shall not 
I be used or occupied, and a change in the existing use or occu

pancy classification of a building or structure or portion 
thereof shall not be made, until the building official has 
issued a certificate of occupancy therefor as provided herein. 
Issuance of a certificate of occupancy shall not be construed 
as an approval of a violation of the provisions of this code or 
of other ordinances of the jurisdiction. Certificates presuming 
to give authority to violate or cancel the provisions of this 
code or other ordinances of the jurisdiction shall not be valid. 

I 

Exceptions: 

1. Certificates of occupancy are not required for work 
exempt from permits under Section R105.2. 

2. Accessory buildings or structures. 

RU0.2 Change in use. Changes in the character or use of an 
existing structure shall not be made except as specified in 
Sections 3408 and 3409 of the International Building Code. 

RU0.3 Certificate issued. After the building official 
inspects the building or structure and does not find violations 
of the provisions of this code or other laws that are enforced 
by the department of building safety, the building official 
shall issue a certificate of occupancy containing the follow
ing: 

1. The building permit number. 

2. The address of the structure. 

3. The name and address of the owner or the owner's 
authorized agent. 

4. A description of that portion of the structure for which 
the certificate is issued. 

5. A statement that the described portion of the structure 
has been inspected for compliance with the require
ments of this code. 

6. The name of the building official. 

7. The edition of the code under which the permit was 
issued. 

8. If an automatic sprinkler system is provided and 
whether the sprinkler system is required. 

9. Any special stipulations and conditions of the building 
permit. 

RU0.4 Temporary occupancy. The building official is 
authorized to issue a temporary certificate of occupancy 
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before the completion of the entire work covered by the per
mit, provided that such portion or portions shall be occupied 
safely. The building official shall set a time period during 
which the temporary certificate of occupancy is valid. 

Rll0.5 Revocation. The building official shall, in writing, 
suspend or revoke a certificate of occupancy issued under the 
provisions of this code wherever the certificate is issued in 
error, or on the basis of incorrect information supplied, or 
where it is determined that the building or structure or portion 
thereof is in violation of any ordinance or regulation or any of 
the provisions of this code. 

SECTION R111 
SERVICE UTILITIES 

Rlll.1 Connection of service utilities. A person shall not 
make connections from a utility, source of energy, fuel or 
power to any building or system that is regulated by this code 
for which a permit is required, until approved by the building 
official. 

Rlll.2 Temporary connection. The building official shall 
have the authority to authorize the temporary connection of 
the building or system to the utility, source of energy, fuel or 
power. 

Rlll.3 Authority to disconnect service utilities. The build
ing official shall have the authority to authorize disconnection 
of utility service to the building, structure or system regulated 
by this code and the referenced codes and standards set forth 
in Section R102.4 in case of emergency where necessary to 
eliminate an immediate hazard to life or property or where 
such utility connection has been made without the approval 
required by Section Rll 1.1 or Rll 1.2. The building official 
shall notify the serving utility and where possible the owner 
or the owner's authorized agent and occupant of the building, I 
structure or service system of the decision to disconnect prior 
to taking such action. If not notified prior to disconnection, 
the owner, the owner's authorized agent or occupant of the I 
building, structure or service system shall be notified in writ
ing as soon as practical thereafter. 

SECTION R112 
BOARD OF APPEALS 

R112.1 General. In order to hear and decide appeals of 
orders, decisions or determinations made by the building offi
cial relative to the application and interpretation of this code, 
there shall be and is hereby created a board of appeals. The 
building official shall be an ex officio member of said board 
but shall not have a vote on any matter before the board. The 
board of appeals shall be appointed by the governing body 
and shall hold office at its pleasure. The board shall adopt 
rules of procedure for conducting its business, and shall ren
der decisions and findings in writing to the appellant with a 
duplicate copy to the building official. 

R112.2 Limitations on authority. An application for appeal 
shall be based on a claim that the true intent of this code or 
the rules legally adopted thereunder have been incorrectly 
interpreted, the provisions of this code do not fully apply or 
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.. 
an equally good or better form of construction is proposed. 
The board shall not have authority to waive requirements of 
this code . 

R112.3 Qualifications. The board of appeals shall consist of 
members who are qualified by experience and training to pass 
judgement on matters pertaining to building construction and 
are not employees of the jurisdiction. 

R112.4 Administration. The building official shall take 
immediate action in accordance with the decision of the 
board. 

SECTION R113 
VIOLATIONS 

R113.1 Unlawful acts. It shall be unlawful for any person, 
firm or corporation to erect, construct, alter, extend, repair, 
move, remove, demolish or occupy any building, structure or 
equipment regulated by this code, or cause same to be done, 
in conflict with or in violation of any of the provisions of this 
code. 

Rl13.2 Notice of violation. The building official is autho
rized to serve a notice of violation or order on the person 
responsible for the erection, construction, alteration, exten
sion, repair, moving, removal, demolition or occupancy of a 
building or" structure in violation of the provisions of this 
code, or in violation of a detail statement or a plan approved 
thereunder, or in violation of a permit or certificate issued 
under the provisions of this code. Such order shall direct the 
discontinuance of the illegal action or condition and the 
abatement of the violation. 

Rl13.3 Prosecution of violation. If the notice of violation is 
not complied with in the time prescribed by such notice, the 
building official is authorized to request the legal counsel of 
the jurisdiction to institute the appropriate proceeding at law 
or in equity to restrain, correct or abate such violation, or to 
require the removal or termination of the unlawful occupancy 
of the building or structure in violation of the provisions of 
this code or of the order or direction made pursuant thereto. 

Rl13.4 Violation penalties. Any person who violates a pro
vision of this code or fails to comply with any of the require
ments thereof or who erects, constructs, alters or repairs a 
building or structure in violation of the approved construc
tion documents or directive of the building official, or of a 
permit or certificate issued under the provisions of this code, 
shall be subject to penalties as prescribed by law. 

SECTION R114 
STOP WORK ORDER 

I R114.1 Notice to owner or the owner's authorized agent. 
Upon notice from the building official that work on any 
building or structure is being executed contrary to the provi
sions of this code or in an unsafe and dangerous manner, such 
work shall be immediately stopped. The stop work order shall 

I be in writing and shall be given to the owner of the property 
involved, or to the owner's authorized agent or to the person 
performing the work and shall state the conditions under 
which work will be permitted to resume. 
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R114.2 Unlawful continuance. Any person who shall con
tinue any work in or about the structure after having been 
served with a stop work order, except such work as that per
son is directed to perform to remove a violation or unsafe 
condition, shall be subject to penalties as prescribed by law. 
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Part /I-Definitions 

CHAPTER2 

DEFINITIONS 

Code change proposals to definitions in this chapter preceded by a bracketed letter are considered by the !RC-Building Code 
Development Committee [RB] or the IECC-Residential Code Development Committee [RE] during the Group B (2016) Code 

Development cycle. See page xvii for explanation. 

SECTION R201 
GENERAL 

R201.1 Scope. Unless otherwise expressly stated, the follow
ing words and terms shall, for the purposes of this code, have 
the meanings indicated in this chapter. 

R201.2 Interchangeability. Words used in the present tense 
include the future; words in the masculine gender include the 
feminine and neuter; the singular number includes the plural 
and the plural, the singular. 

R201.3 Terms defined in other codes. Where terms are not 
defined in this code such terms shall have the meanings 
ascribed in other code publications of the International Code 
Council. 

R201.4 Terms not defined. Where terms are not defined 
through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context 
implies. 

SECTION R202 
DEFINITIONS 

ACCESSIBLE. Signifies access that requires the removal of 
an access panel or similar removable obstruction. 

ACCESSIBLE, READILY. Signifies access without the 
necessity for removing a panel or similar obstruction. 

I [RB] ACCESSORY STRUCTURE. A structure that is 
accessory to and incidental to that of the dwelling(s) and that 
is located on the same lot. 

[RB] ADDITION. An extension or increase in floor area or 
height of a building or structure. 

[RB] ADHERED STONE OR MASONRY VENEER. 
Stone or masonry veneer secured and supported through the 
adhesion of an approved bonding material. applied to an 
approved backing. 

AIR ADMITTANCE VAL VE. A one-way valve designed 
to allow air into the plumbing drainage system where a nega
tive pressure develops in the piping. This device shall close 
by gravity and seal the terminal under conditions of zero dif
ferential pressure (no flow conditions) and under positive 
internal pressure. 

AIR BARRIER. See Section NllOl.6 for definition applica
ble in Chapter 11. 
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AIR BREAK (DRAINAGE SYSTEM). An arrangement 
where a discharge pipe from a fixture, appliance or device 
drains indirectly into a receptor below the flood-level rim of 
the receptor and above the trap seal. 

AIR CIRCULATION, FORCED. A means of providing 
space conditioning utilizing movement of air through ducts or 
plenums by mechanical means. 

AIR-CONDITIONING SYSTEM. A system that consists 
of heat exchangers, blowers, filters, supply, exhaust and 
return-air systems, and shall include any apparatus installed 
in connection therewith. 

AIR GAP, DRAINAGE SYSTEM. The unobstructed verti
cal distance through free atmosphere between the outlet of a 
waste pipe and the flood-level rim of the fixture or receptor 
into which it is discharging. 

AIR GAP, WATER-DISTRIBUTION SYSTEM. The 
unobstructed vertical distance through free atmosphere 
between the lowest opening from a water supply discharge to 
the flood-level rim of a plumbing fixture. 

[RB] AIR-IMPERMEABLE INSULATION. An insulation 
having an air permanence equal to or less than 0.02 L/s-m2 at 
75 Pa pressure differential as tested in accordance with 
ASTM E 2178 or E 283. 

[RB] ALTERATION. Any construction, retrofit or renova
tion to an existing structure other than repair or addition that 
requires a permit. Also, a change in a building, electrical, gas, 
mechanical or plumbing system that involves an extension, 
addition or change to the arrangement, type or purpose of the 
original installation that requires a permit. 

[RB] ALTERNATING TREAD DEVICE. A device that 
has a series of steps between 50 and 70 degrees (0.87 and 
1.22 rad) from horizontal, usually attached to a center support 
rail in an alternating manner so that the user does not have 
both feet on the same level at the same time. 

[RB] ANCHORED STONE OR MASONRY VENEER. 
Stone or masonry veneer secured with approved mechanical 
fasteners to an approved backing. 

ANCHORS. See "Supports." 

ANTISIPHON. A term applied to valves or mechanical 
devices that eliminate siphonage. 
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APPLIANCE. A device or apparatus that is manufactured 
and designed to utilize energy and for which this code pro
vides specific requirements. 

[RB] APPROVED. Acceptable to the building official. 

[RB] APPROVED AGENCY. An established and recog
nized agency that is regularly engaged in conducting tests or 
furnishing inspection services, where such agency has been 
approved by the building official. 

[RB] ASPECT RATIO. The ratio of longest to shortest per
pendicular dimensions, or for wall sections, the ratio of 
height to length. 

[RB] ATTIC. The unfinished space between the ceiling 
assembly and the roof assembly. 

[RB] ATTIC, HABITABLE. A finished or unfinished area, 
not considered a story, complying with all of the following 
requirements: 

1. The occupiable floor area is not less than 70 square feet 
(17 m2

), in accordance with Section R304. 

2. The occupiable floor area has a ceiling height in accor
dance with Section R305. 

3. The occupiable space is enclosed by the roof assembly 
above, knee walls (if applicable) on the sides and the 
floor-ceiling assembly below. 

BACKFLOW, DRAINAGE. A reversal of flow in the 
drainage system. 

I 
BACKFLOW PREVENTER. A backflow prevention 
assembly, a backflow prevention device or other means or 
method to prevent backflow into the potable water supply. 

BACKFLOW PREVENTER, REDUCED-PRESSURE· 
ZONE TYPE. A backflow-prevention device consisting of 
two independently acting check valves, internally force 
loaded to a normally closed position and separated by an 
intermediate chamber (or zone) in which there is an auto
matic relief means of venting to atmosphere internally loaded 
to a normally open position between two tightly closing shut
off valves and with means for testing for tightness of the 
checks and opening of relief means. 

BACKFLOW, WATER DISTRIBUTION. The flow of 
water or other liquids into the potable water-supply piping 
from any sources other than its intended source. Backsiphon
age is one type of backflow. 

BACKPRESSURE. Pressure created by any means in the 
water distribution system that by being in excess of the pres
sure in the water supply mains causes a potential backflow 
condition. 

BACKPRESSURE, LOW HEAD. A pressure less than or 
equal to 4.33 psi (29.88 kPa) or the pressure exerted by a 10-
foot (3048 mm) column of water. 

BACKSIPHONAGE. The flowing back of used or contami
nated water from piping into a potable water-supply pipe due 
to a negative pressure in such pipe. 

BACKWATER VALVE. A device installed in a drain or 
pipe to prevent backflow of sewage. 
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[RB] BASEMENT. A story that is not a story above grade 
plane. (see "Story above grade plane"). 

[RB] BASEMENT WALL. The opaque portion of a wall 
that encloses one side of a basement and has an average 
below grade wall area that is 50 percent or more of the total 
opaque and nonopaque area of that enclosing side. 

[RB] BASIC WIND SPEED. Three-second gust speed at 33 
feet (10 058 mm) above the ground in Exposure C (see Sec
tion R301.2.1) as given in Figure R301.2(4)A. 

BATHROOM GROUP. A group of fixtures, including or 
excluding a bidet, consisting of a water closet, lavatory, and 
bathtub or shower. Such fixtures are located together on the 
same floor level. 

BEND. A drainage fitting, designed to provide a change in 
direction of a drain pipe of less than the angle specified by the 
amount necessary to establish the desired slope of the line 
(see "Elbow" and "Sweep"). 

BOILER. A self-contained appliance from which hot water 
is circulated for heating purposes and then returned to the 
boiler, and that operates at water pressures not exceeding 160 
pounds per square inch gage (psig) (1102 k:Pa gauge) and at 
water temperatures not exceeding 250°F (121°C). 

[RB] BOND BEAM. A horizontal grouted element within 
masonry in which reinforcement is embedded. 

[RB] BRACED WALL LINE. A straight line through the 
building plan that represents the location of the lateral resis
tance provided by the wall bracing. 

[RB] BRACED WALL LINE, CONTINUOUSLY 
SHEATHED. A braced wall line with structural sheathing 
applied to all sheathable surfaces including the areas above 
and below openings. 

[RB] BRACED WALL PANEL. A full-height section of 
wall constructed to resist in-plane shear loads through inter
action of framing members, sheathing material and anchors. 
The panel's length meets the requirements of its particular 
bracing method, and contributes toward the total amount of 
bracing required along its braced wall line in accordance with 
Section R602.10. l. 

BRANCH. Any part of the piping system other than a riser, 
main or stack. 

BRANCH, FIXTURE. See "Fixture branch, drainage." 

BRANCH, HORIZONTAL. See "Horizontal branch, drain
age." 

BRANCH INTERVAL. A vertical measurement of dis
tance, 8 feet (2438 mm) or more in developed length, 
between the connections of horizontal branches to a drainage 
stack. Measurements are taken down the stack from the high
est horizontal branch connection. 

BRANCH, MAIN. A water-distribution pipe that extends 
horizontally off a main or riser to convey water to branches or 
fixture groups. 

BRANCH, VENT. A vent connecting two or more individ
ual vents with a vent stack or stack vent. 
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BTU/H. The listed maximum capacity of an appliance, 
absorption unit or burner expressed in British thermal units 
input per hour. 

[RB] BUILDING. Building shall mean any one- and two
farnily dwelling or portion thereof, including townhouses, 
that is used, or designed or intended to be used for human 
habitation, for living, sleeping, cooking or eating purposes, or 
any combination thereof, and shall include accessory struc
tures thereto. 

BUILDING DRAIN. The lowest piping that collects the dis
charge from all other drainage piping inside the house and 
extends 30 inches (762 mm) in developed length of pipe, 
beyond the exterior walls and conveys the drainage to the 
building sewer. 

[RB] BUILDING, EXISTING. Existing building is a build
ing erected prior to the adoption of this code, or one for which 
a legal building permit has been issued. 

I 
[RB] BUILDING-INTEGRATED PHOTOVOLTAIC 
PRODUCT. A building product that incorporates photovol
taic modules and. functions as a component of the building 
envelope. 

[RB] BUILDING LINE. The line established by law, 
beyond which a building shall not extend, except as specifi
cally provided by law. 

[RB] BUILDING OFFICIAL.. The officer or other desig
nated authority charged with the administration and enforce~ 
ment of this code. 

BUILDING SEWER. That part of the drainage system that 
extends from the end of the building drain and conveys its 
discharge to a public sewer, private sewer, individual sew
age-disposal system or other point of disposal. 

[RE] BUILDING THERMAL ENVELOPE. The basement 
walls, exterior walls, floor, roof and any other building ele
ment that enclose conditioned spaces. 

[RB] BUILT-UP ROOF COVERING. Two or more layers 
of felt cemented together and surfaced with a cap sheet, min
eral aggregate, smooth coating or similar surfacing material. 

[RB] CAP PLATE. The top plate of the double top plates 
used in structural insulated panel (SIP) construction. The cap 
plate is cut to match the panel thickness such that it overlaps 
the wood structural panel facing on both sides. 

[RB] CEILING HEIGHT. The clear vertical distance from 
the finished floor to the finished ceiling. 

[RB] CEMENT PLASTER. A mixture of portland or 
blended cement, portland cement or blended cement and 
hydrated lime, masonry cement or plastic cement and aggre
gate and other approved materials as specified in this code. 

[RB] CIDMNEY. A primary vertical structure containing 
one or more flues, for the purpose of carrying gaseous prod
ucts of combustion and air from a fuel-burning appliance to 
the outside atmosphere. 

CHIMNEY CONNECTOR. A pipe that connects a fuel
burning appliance to a chimney. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

DEFINITIONS 

CHIMNEY TYPES. 

Residential-type appliance. An approved chimney for 
removing the products of combustion from fuel-burning, 
residential-type appliances producing combustion gases 
not in excess of 1,000°F (538°C) under normal operating 
conditions, and capable of producing combustion gases of 
l,400°F (760°C) during intermittent forces firing for peri
ods up to 1 hour. All temperatures shall be measured at the 
appliance flue outlet. Residential-type appliance chim
neys include masonry and factory-built types. 

CIRCUIT VENT. A vent that connects to a horizontal drain
age branch and vents two traps to not more than eight traps or 
trapped fixtures connected into a battery. 

CIRCULATING HOT WATER SYSTEM. A specifically I 
designed water distribution system where one or more pumps 
are operated in the service hot water piping to circulate 
heated water from the water-heating equipment to fixtures 
and back to the water-heating equipment. 

[RB] CLADDING. The exterior materials that cover the sur
face of the building envelope that is directly loaded by the 
wind. 

CLEANOUT. An accessible opening in the drainage system 
used for the removal of possible obstruction. 

[RE] CLIMATE ZONE. A geographical region based on I 
climatic criteria as specified in this code. 

[RB] CLOSET. A small room or chamber used for storage. 

COLLECTION PIPE. Unpressurized pipe used within the I 
collection system that drains on-site nonpotable water or rain
water to a storage tank by gravity. 

COMBINATION WASTE AND VENT SYSTEM. A spe
cially designed system of waste piping embodying the hori
zontal wet venting of one or more sinks, lavatories or floor 
drains by means of a common waste and vent pipe adequately 
sized to provide free movement of air above the flow line of 
the drain. 

[RB] COMBUSTIBLE MATERIAL. Any material not 
defined as noncombustible. 

COMBUSTION AIR. The air provided to fuel-burning 
equipment including air for fuel combustion, draft hood dilu
tion and ventilation of the equipment enclosure. 

[CE] COMMERCIAL, BUILDING. See Section Nl 101.6. 

COMMON VENT. A single pipe venting two trap arms 
within the same branch interval, either back-to-back or one 
above the other. 

CONDENSATE. The liquid that separates from a gas due to 
a reduction in temperature; for example, water that condenses 
from flue gases and water that condenses from air circulating 
through the cooling coil in air conditioning equipment. 

CONDENSING APPLIANCE. An appliance that con
denses water generated by the burning of fuels. 

[RB] CONDITIONED AIR. Air treated to control its tem
perature, relative humidity or quality. 

13 



DEFINITIONS 

[RE] CONDITIONED AREA. That area within a building 
provided with heating or cooling systems or appliances capa
ble of maintaining, through design or heat loss or gain, 68°F 
(20°C) during the heating season or 80°F (27°C) during the 
cooling season, or has a fixed opening directly adjacent to a 
conditioned area~ 

[RE] CONDITIONED FLOOR AREA. The horizontal pro
jection of the floors associated with the conditioned space. 

[RE] CONDITIONED SPACE. An area, room or space that 
is enclosed within the building thermal envelope and that is 
directly heated or cooled or that is indirectly heated or cooled. 
Spaces are indirectly heated or cooled where they communi
cate thru openings with conditioned spaces, where they are 
separated from conditioned spaces by uninsulated walls, 
floors or ceilings or where they contain uninsulated ducts, 
piping or other sources of heating or cooling. 

[RB] CONSTRUCTION DOCUMENTS. Written, graphic 
and pictorial documents prepared or assembled for describing 
the design, location and physical characteristics of the ele
ments of a project necessary for obtaining a building permit. 
Construction drawings shall be drawn to an appropriate scale. 

I CONTAMINATION. A high hazard or health hazard 
impairment of the quality of the potable water that creates an 
actual hazard to the public health through poisoning or 
through the spread of disease by sewage, industrial fluids or 
waste. 

I 
[RE] CONTINUOUS INSULATION (ci). Insulating mate
rial that is continuous across all structural members without 
thermal bridges other than fasteners and service openings. It 
is installed on the interior or exterior or is integral to any 
opaque surface of the building envelope. 

CONTINUOUS WASTE. A drain from two or more similar 
adjacent fixtures connected to a single trap. 

CONTROL, LIMIT. An automatic control responsive to 
changes in liquid flow or level, pressure, or temperature for 
limiting the operation of an appliance. 

CONTROL, PRIMARY SAFETY. A . safety control 
responsive directly to flame properties that senses the pres
ence or absence of flame and, in event of ignition failure or 
unintentional flame extinguishment, automatically causes 
shutdown of mechanical equipment. 

CONVECTOR. A system-incorporating heating element in 
an enclosure in which air enters an opening below the heating 
element, is heated and leaves the enclosure through an open
ing located above the heating element. . 

CORE. The lightweight middle section of a structural insu
lated panel, composed of foam plastic insulation that provides 
the link between the two facing shells. 

[RB] CORROSION RESISTANCE. The ability of a mate
rial to withstand deterioration of its surface or its properties 
where exposed to its environment. 

[RB] COURT. A space, open and unobstructed to the sky, 
located at or above grade level on a lot and bounded on three 
or more sides by walls or a building. 
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[RB] CRIPPLE WALL. A framed wall extending from the 
top of the foundation to the underside of the floor framing of 
the first story above grade plane. 

CROSS CONNECTION. Any connection between two oth
erwise separate piping systems that allows a flow from one 
system to the other. 

[RB] CROSS-LAMINATED TIMBER. A prefabricated I 
engineered wood product consisting of not less than three 
layers of solid-sawn lumber or structural composite lumber 
where the adjacent layers are cross-oriented and bonded with 
structural adhesive to form a solid wood element. 

[RE] CURTAIN WALL. See SectionNllOl.6 for definition 
applicable in Chapter 11. 

[RB] DALLE GLASS. A decorative composite glazing 
material made of individual pieces of glass that are embedded 
in a cast matrix of concrete or epoxy. 

DAMPER, VOLUME. A device that will restrict, retard or 
direct the flow of air in any duct, or the products of combus
tion of heat-producing equipment, vent connector, vent or 
chimney. 

[RB] DEAD LOADS. The weight of the materials of con
struction incorporated into the building, including but not 
limited to walls, floors, roofs, ceilings, stairways, built-in par
titions, finishes, cladding, and other similarly incorporated 
architectural and structural items, and fixed service equip
ment. 

[RB] DECORATIVE GLASS. A carved, leaded or Dalle 
glass or glazing material with a purpose that is decorative or 
artistic, not functional; with coloring, texture or other design 
qualities or components that cannot be removed without 
destroying the glazing material; and with a surface, or assem
bly into which it is incorporated, that is divided into seg
ments. 

[RE] DEMAND RECIRCULATION WATER SYSTEM. 
See Section NllOl.6 for definition applicable in Chapter 11. 

DESIGN PROFESSIONAL. See "Registered design profes
sional." 

DEVELOPED LENGTH. The length of a pipeline mea
sured along the center line of the pipe and fittings. 

DIAMETER. Unless specifically stated, the term "diameter" 
is the nominal diameter as designated by the approved mate
rial standard. 

[RB] DIAPHRAGM. A horizontal or nearly horizontal sys
tem acting to transmit lateral forces to the vertical resisting 
elements. Where the term "diaphragm" is used, it includes 
horizontal bracing systems. 

DILUTION AIR. Air that enters a draft hood or draft regula
tor and mixes with flue gases. 

DIRECT SYSTEM. A solar thermal system in which the gas I 
or liquid in the solar collector loop is not separated from the 
load. 

DIRECT-VENT APPLIANCE. A fuel-burning appliance 
with a sealed combustion system that draws all air for com
bustion from the outside atmosphere and discharges all flue 
gases to the outside atmosphere. 
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DRAFT. The pressure difference existing between the appli
ance or any component part and the atmosphere, that causes a 
continuous flow of air and products of combustion through 
the gas passages of the appliance to the atmosphere. 

Induced draft. The pressure difference created by the 
action of a fan, blower or ejector, that is located between 
the appliance and the chimney or vent termination. 

Natural draft. The pressure difference created by a vent 
or chimney because of its height, and the temperature dif
ference between the flue gases and the atmosphere. 

DRAFT HOOD. A device built into an appliance, or a part 
of the vent connector from an appliance, that is designed to 
provide for the ready escape of the flue gases from the appli
ance in the event of no draft, backdraft or stoppage beyond 
the draft hood; prevent a backdraft from entering the appli
ance; and neutralize the effect of stack action of the chimney 
or gas vent on the operation of the appliance. 

DRAFT REGULATOR. A device that functions to maintain 
a desired draft in the appliance by automatically reducing the 
draft to the desired value. 

[RB] DRAFT STOP. A material, device or construction 
installed to restrict the movement of air within open spaces of 
concealed areas of building components such as crawl spaces, 
floor-ceiling assemblies, roof-ceiling assemblies and attics. 

DRAIN. Any pipe that carries soil and water-home wastes in 
a building drainage system. 

I 
DRAIN-BACK SYSTEM. A solar thermal system in which 
the fluid in the solar collector loop is drained from the collec
tor into a holding tank under prescribed circumstances. 

DRAINAGE FITTING. A pipe fitting designed to provide 
connections in the drainage system that have provisions for 
establishing the desired slope in the system. These fittings are 
made from a variety of both metals and plastics. The methods 
of coupling provide for required slope in the system. 

DUCT SYSTEM. A continuous passageway for the trans
mission of air that, in addition to ducts, includes duct fittings, 
dampers, plenums, fans and accessory air-handling equip
ment and appliances. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RB] DWELLING. Any building that contains one or two 
dwelling units used, intended, or designed to be built, used, 
rented, leased, let or hired out to be occupied, or that are 
occupied for living purposes. · 

[RB] DWELLING UNIT. A single unit providing complete 
independent living facilities for one or more persons, includ
ing permanent provisions for living, sleeping, eating, cooking 
and sanitation. 

DWV. Abbreviated term for drain, waste and vent piping as 
used in common plumbing practice. 

EFFECTIVE OPENING. The minimum cross-sectional 
area at the point of water-supply discharge, measured or 
expressed in terms of diameter of a circle and if the opening 
is not circular, the diameter of a circle of equivalent cross
sectional area. (This is applicable to air gap.) 
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ELBOW. A pressure pipe fitting designed to provide an 
exact change in direction of a pipe run. An elbow provides a 
sharp turn in the flow path (see "Bend" and "Sweep"). 

[RB] EMERGENCY ESCAPE AND RESCUE OPEN
ING. An operable exterior window, door or similar device 
that provides for a means of escape and access for rescue in 
the event of an emergency. 

[RB] ENGINEERED WOOD RIM BOARD. A full-depth 
structural composite lumber, wood structural panel, structural 
glued laminated timber or prefabricated wood I-joist member 
designed to transfer horizontal (shear) and vertical (compres
sion) loads, provide attachment for diaphragm sheathing, sid
ing and exterior deck ledgers and provide lateral support at 
the ends of floor or roof joists or rafters. 

EQUIPMENT. Piping, ducts, vents, control devices and 
other components of systems other than appliances that are 
permanently installed and integrated to provide control of 
environmental conditions for buildings. This definition shall 
also include other systems specifically regulated in this code. 

EQUIVALENT LENGTH. For determining friction losses 
in a piping system, the effect of a particular fitting equal to 
the friction loss through a straight piping length of the same 
nominal diameter. 

[RE] ERi REFERENCE DESIGN. A version of the rated I 
design that meets the minimum requirements of the 2006 
International Energy Conservation Code. 

[RB] ESCARPMENT. With respect to topographic wind 
effects, a cliff or steep slope generally separating two levels 
or gently sloping areas. 

ESSENTIALLY NONTOXIC TRANSFER FLUIDS. Flu
ids having a Gosselin rating of 1, including propylene glycol; 
mineral oil; polydimethy oil oxane; hydrochlorofluorocarbon, 
chlorofluorocarbon and hydrofluorocarbon refrigerants; and 
FDA-approved boiler water additives for steam boilers. 

ESSENTIALLY TOXIC TRANSFER FLUIDS. Soil, 
water or gray water and fluids having a Gosselin rating of 2 
or more including ethylene glycol, hydrocarbon oils, ammo
nia refrigerants and hydrazine. 

EVAPORATIVE COOLER. A device used for reducing air 
temperature by the process of evaporating water into an air
stream. 

EXCESS AIR. Air that passes through the combustion 
chamber and the appliance flue in excess of what is theoreti
cally required for complete combustion. 

EXHAUST HOOD, FULL OPENING. An exhaust hood 
with an opening not less than the diameter of the connecting 
vent. 

EXISTING INSTALLATIONS. Any plumbing system reg
ulated by this code that was legally installed prior to the 
effective date of this code, or for which a permit to install has 
been issued. 

[RB] EXTERIOR INSULATION AND FINISH SYS
TEMS (EIFS). EIFS are nonstructural, nonload-bearing 
exterior wall cladding systems that consist of an insulation 
board attached either adhesively or mechanically, or both, to 
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the substrate; an integrally reinforced base coat; and a tex
tured protective finish coat. 

[RB] EXTERIOR INSULATION AND FINISH SYS
TEMS (EIFS) WITH DRAINAGE. An EIFS that incorpo
rates a means of drainage applied over a water-resistive 
barrier. 

[RB] EXTERIOR WALL. An above-grade wall that 
defines the exterior boundaries of a building. Includes 
between-floor spandrels, peripheral edges of floors, roof and 
basement knee walls, dormer walls, gable end walls, walls 
enclosing a mansard roof and basement walls with an average 
below-grade wall area that is less than 50 percent of the total 
opaque and nonopaque area of that enclosing side. 

[RB] EXTERIOR WALL COVERING. A material or 
assembly of materials applied on the exterior side of exterior 
walls for the purpose of providing a weather-resistive barrier, 
insulation or for aesthetics, including but not limited to, 
veneers, siding, exterior insulation and finish systems, archi
tectural trim and embellishments such as cornices, soffits, 
and fascias. 

[RB] FACING. The wood structural panel facings that form 
the two outmost rigid layers of the structural insulated panel. 

FACTORY-BUILT CHIMNEY. A listed and labeled chim
ney composed of factory-made components assembled in the 
field in accordance with the manufacturer's instructions and 
the conditions of the listing. 

I 
FACTORY-MADE AIR DUCT. A listed and labeled duct 
manufactured in a factory and assembled in the field in accor
dance with the manufacturer's instructions and conditions of 
the listing. 

[RE] FENESTRATION. Skylights, roof windows, vertical 
windows (whether fixed or moveable); opaque doors; glazed 
doors; glass block; and combination opaque and glazed 
doors. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

I 
FIBER-CEMENT (BACKERBOARD, SIDING, SOFFIT, 
TRIM AND UNDERLAYMENT) PRODUCTS. Manufac
tured thin section. composites of hydraulic cementitious 
matrices and discrete nonasbestos fibers. 

FIREBLOCKING. Building materials or materials 
approved for use as fireblocking, installed to resist the free 
passage of flame to other areas of the building through con
cealed spaces. 

[RB] FIREPLACE. An assembly consisting of a hearth and 
fire chamber of noncombustible material and provided with a 
chimney, for use with solid fuels. 

Factory-built fireplace. A listed and labeled fireplace 
and chimney system composed of factory-made compo
nents, and assembled in the field in accordance with man
ufacturer's instructions and the conditions of the listing. 

Masonry fireplace. A field-constructed fireplace com
posed of solid masonry units, bricks, stones or concrete. 

FIREPLACE STOVE. A free-standing, chimney-con
nected solid-fuel-burning heater designed to be operated with 
the fire chamber doors in either the open or closed position. 
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[RB] FIREPLACE THROAT. The opening between the top 
of the firebox and the smoke chamber. 

[RB] FIRE-RETARDANT-TREATED WOOD. Pressure
treated lumber and plywood that exhibit reduced surface 
burning characteristics and resist propagation of fire. 

Other means during manufacture. A process where the 
wood raw material is treated with a fire-retardant formula
tion while undergoing creation as a finished product. 

Pressure process. A process for treating wood using an 
initial vacuum followed by the introduction of pressure 
above atmospheric. 

[RB] FIRE SEPARATION DISTANCE. The distance mea
sured from the building face to one of the following: 

1. To the closest interior lot line. 

2. To the centerline of a street, an alley or public way. 

3. To an imaginary line between two buildings on the lot. 

The distance shall be measured at a right angle from the 
face of the wall. 

FIXTURE. See "Plumbing fixture." 

FIXTURE BRANCH, DRAINAGE. A drain serving two or 
more fixtures that discharges into another portion of the 
drainage system. 

FIXTURE BRANCH, WATER-SUPPLY. A water-supply 
pipe between the fixture supply and a main water-distribution 
pipe or fixture group main. 

FIXTURE DRAIN. The drain from the trap of a fixture to 
the junction of that drain with any other drain pipe. 

FIXTURE FITTING. 

Supply fitting. A fitting that controls the volume or direc
tional flow or both of water and that is either attached to or 
accessible from a fixture or is used with an open or atmo
spheric discharge. 

Waste fitting. A combination of components that conveys 
the sanitary waste from the outlet of a fixture to the con
nection of the sanitary drainage system. 

FIXTURE GROUP, MAIN. The main water-distribution 
pipe (or secondary branch) serving a plumbing fixture group
ing such as a bath, kitchen or laundry area to which two or 
more individual fixture branch pipes are connected. 

FIXTURE SUPPLY. The water-supply pipe connecting a 
fixture or fixture fitting to a fixture branch. 

FIXTURE UNIT, DRAINAGE (d.f.u.). A measure of prob
able discharge into the drainage system by various types of 
plumbing fixtures, used to size DWV piping systems. The 
drainage fixture-unit value for a particular fixture depends on 
its volume rate of drainage discharge, on the time duration of 
a single drainage operation and on the average time between 
successive operations. 

FIXTURE UNIT, WATER-SUPPLY (w.s.f.u.). A measure 
of the probable hydraulic demand on the water supply by var
ious types of plumbing fixtures used to size water-piping sys
tems. The water-supply fixture-unit value for a particular 
fixture depends on its volume rate of supply, on the time 

2015 INTERNATIONAL RESIDENTIAL CODE® 



duration of a single supply operation and on the average time 
between successive operations. 

[RB] FLAME SPREAD. The propagation of flame over a 
surface. 

[RB] FLAME SPREAD INDEX. A comparative measure, 
expressed as a dimensionless number, derived from visual 
measurements of the spread of flame versus time for a mate
rial tested in accordance with ASTM E 84 or UL 723. 

I 
FLEXIBLE AIR CONNECTOR. A conduit for transferring 
air between an air duct or plenum and an air terminal unit, an 
air inlet or an air outlet. Such conduit is limited in its use, 
length and location. 

[RB] FLIGHT. A continuous run of rectangular treads or 
winders or combination thereof from one landing to another. 

FLOOD-LEVEL RIM. The edge of the receptor or fixture 
from which water overflows. 

FLOOR DRAIN. A plumbing fixture for recess in the floor 
having a floor-level strainer intended for the purpose of the 
collection and disposal of waste water used in cleaning the 
floor and for the collection and disposal of accidental spillage 
to the floor. 

FLOOR FURNACE. A self-contained furnace suspended 
from the floor of the space being heated, taking air for com
bustion from outside such space, and with means for lighting 
the appliance from such space. 

FLOW PRESSURE. The static pressure reading in the 
water-supply pipe near the faucet or water outlet while the 
faucet or water outlet is open and flowing at capacity. 

FLUE. See "Vent." 

FLUE, APPLIANCE. The passages within an appliance 
through which combustion products pass from the combus
tion chamber to the flue collar. 

FLUE COLLAR. The portion of a fuel-burning appliance 
· designed for the attachment of a draft hood, vent connector or 
venting system. 

FLUE GASES. Products of combustion plus excess air in 
appliance flues or heat exchangers. 

FLUSH VAL VE. A device located at the bottom of a flush 
tank that is operated to flush water closets. 

FLUSHOMETER TANK. A device integrated within an air 
accumulator vessel that is designed to discharge a predeter
mined quantity of water to fixtures for flushing purposes. 

FLUSHOMETER VAL VE. A flushometer valve is a device 
that discharges a predetermined quantity of water to fixtures 
for flushing purposes and is actuated by direct water pressure. 

[RB] FOAM BACKER BOARD. Foam plastic used in sid
ing applications where the foam plastic is a component of the 
siding. 

[RB] FOAM PLASTIC INSULATION. A plastic that is 
intentionally expanded by the use of a foaming agent to pro
duce a reduced-density plastic containing voids consisting of 
open or closed cells distributed throughout the plastic for 
thermal insulating or acoustic purposes and that has a density 
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less than 20 pounds per cubic foot (320 kg/m3
) unless it is 

used as interior trim. 

[RB] FOAM PLASTIC INTERIOR TRIM. Exposed foam 
plastic used as picture molds, chair rails, crown moldings, 
baseboards, handrails, ceiling beams, door trim and window 
trim and similar decorative or protective materials used in 
fixed applications. · 

FUEL-PIPING SYSTEM. All piping, tubing, valves and fit
tings used to connect fuel utilization equipment to the point of 
fuel delivery. 

FULL WAY VAL VE. A valve that in the full open position 
has an opening cross-sectional area that is not less than 85 
percent of the cross-sectional area of the connecting pipe. 

FURNACE. A vented heating appliance designed or 
arranged to discharge heated air into a conditioned space or 
through a duct or ducts. 

[RB] GLAZING AREA. The interior surface area of all 
glazed fenestration, including the area of sash, curbing or 
other framing elements, that enclose conditioned space. 
Includes the area of glazed fenestration assemblies in walls 
bounding conditioned basements. 

[RB] GRADE. The finished ground level adjoining the 
building at all exterior walls. 

[RB] GRADE FLOOR OPENING. A window or other 
opening located such that the sill height of the opening is not 
more than 44 inches (1118 mm) above or below the finished 
ground level adjacent to the opening. 

GRADE, PIPING. See "Slope." 

[RB] GRADE PLANE. A reference plane representing the 
average of the finished ground level adjoining the building at 
all exterior walls. Where the finished ground level slopes 
away from the exterior walls, the reference plane shall be 
established by the lowest points within the area between the 
building and the lot line or, where the lot line is more than 6 
feet (1829 mm) from the building between the structure and a 
point 6 feet (1829 mm) from the building. 

GRAY WATER. Waste discharged from lavatories, bathtubs, 
showers, clothes washers and laundry trays. 

GRIDDED WATER DISTRIBUTION SYSTEM. A water 
distribution system where every water distribution pipe is 
interconnected so as to provide two or more paths to each fix
ture supply pipe. 

[RB] GROSS AREA OF EXTERIOR WALLS. The nor
mal projection of all exterior walls, including the area of all 
windows and doors installed therein. 

GROUND-SOURCE HEAT PUMP LOOP SYSTEM. 
Piping buried in horizontal or vertical excavations or placed 
in a body of water for the purpose of transporting heat trans
fer liquid to and from a heat pump. Included in this definition 
are closed loop systems in which the liquid is recirculated and 
open loop systems in which the liquid is drawn from a well or 
other source. 

[RB] GUARD. A building component or a system of build
ing components located near the open sides of elevated walk-
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ing surfaces that minimizes the possibility of a fall from the 
walking surface to the lower level. 

[RB] GUESTROOM. Any room or rooms used or intended 
to be used by one or more guests for living or sleeping pur
poses. 

[RB] GYPSUM BOARD. The generic name for a family of 
sheet products consisting of a noncombustible core primarily 
of gypsum with paper surfacing. Gypsum wallboard, gypsum 
sheathing, gypsum base for gypsum veneer plaster, exterior 
gypsum soffit board, predecorated gypsum board and water
resistant gypsum backing board complying with the standards 
listed in Section R702.3 and Part IX of this code are types of 
gypsum board. 

[RB] GYPSUM PANEL PRODUCT. The general name for 
a family of sheet products consisting essentially of gypsum. 

[RB] HABITABLE SPACE. A space in a building for liv
ing, sleeping, eating or cooking. Bathrooms, toilet rooms, 
closets, halls, storage or utility spaces and similar areas are 
not considered habitable spaces. 

[RB] HANDRAIL. A horizontal or sloping rail intended for 
grasping by the hand for guidance or support. 

HANGERS. See "Supports." 

HAZARDOUS LOCATION. Any location considered to be 
a fire hazard for flammable vapors, dust, combustible fibers 
or other highly combustible substances. 

HEAT PUMP. An appliance having heating or heating and 
cooling capability and that uses refrigerants to extract heat 
from air, liquid or other sources. 

[RE] HEATING DEGREE DAYS (HDD). The sum, on an 
annual basis, of the difference between 65°F (18°C) and the 
mean temperature for each day as determined from "NOAA 
Annual Degree Days to Selected Bases Derived from the 
1960-1990 Normals" or other weather data sources accept
able to the code official. 

[RB] HEIGHT, BUILDING. The vertical distance from 
grade plane to the average height of the highest roof surface. 

[RB] HEIGHT, STORY. The vertical distance from top to 
top of two successive tiers of beams or finished floor sur
faces; and, for the topmost story, from the top of the floor fin
ish to the top of the ceiling joists or, where there is not a 
ceiling, to the top of the roof rafters. 

[RE] HIGH-EFFICACY LAMPS. See Section Nl 101.6 for 
definition applicable in Chapter 11. 

HIGH-TEMPERATURE (H.T.) CHIMNEY. A high tem
perature chimney complying with the requirements of UL 
103. A Type H.T. chimney is identifiable by the markings 
"Type H.T." on each chimney pipe section. 

[RB] HILL. With respect to topographic wind effects, a land 
surface characterized by strong relief in any horizontal direc
tion. 

I 

[RB] IDSTORIC BUILDING. Buildings that are listed in or 
eligible for listing in the National Register of Historic Places, 
or designated as historic under an appropriate state or local 
law. 
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HORIZONTAL BRANCH, DRAINAGE. A drain pipe 
extending laterally from a soil or waste stack or building 
drain, that receives the discharge from one or more fixture 
drains. 

HORIZONTAL PIPE. Any pipe or fitting that makes an 
angle of less than 45 degrees (0. 79 rad) with the horizontal. 

HOT WATER. Water at a temperature greater than or equal 
to l10°F (43°C). 

[RB] HURRICANE-PRONE REGIONS. Areas vulnerable 
to hurricanes, defined as the U.S. Atlantic Ocean and Gulf of 
Mexico coasts where the ultimate design wind speed, vult' is I 
greater than 115 miles per hour (51 mis), and Hawaii, Puerto 
Rico, Guam, Virgin Islands and America Samoa. 

HYDROGEN-GENERATING APPLIANCE. A self-con
tained package or factory-matched packages of integrated 
systems for generating gaseous hydrogen. Hydrogen-generat
ing appliances utilize electrolysis, reformation, chemical or 
other processes to generate hydrogen. 

IGNITION SOURCE. A flame, spark or hot surface capable 
of igniting flammable vapors or fumes. Such sources include 
appliance burners, burner ignitions and electrical switching 
devices. 

INDIRECT SYSTEM. A solar thermal system in which the I 
gas or liquid in the solar collector loop circulates between the 
solar collector and a heat exchanger and such gas or liquid is 
not drained from the system or supplied to the load during · 
normal operation. 

INDIRECT WASTE PIPE. A waste pipe that discharges 
into the drainage system through an air gap into a trap, fix
ture or receptor. 

INDIVIDUAL SEWAGE DISPOSAL SYSTEM. A system 
for disposal of sewage by means of a septic tank or mechani
cal treatment, designed for use apart from a public sewer to 
serve a single establishment or building. 

INDIVIDUAL VENT. A pipe installed to vent a single fix
ture drain that connects with the vent system above or termi
nates independently outside the building. 

INDIVIDUAL WATER SUPPLY. A supply other than an 
approved public water supply that serves one or more fami
lies. 

[RB] INSULATED SIDING. A type 9f continuous insula
tion, with manufacturer-installed insulating material as an 
integral part of the cladding product, having a minimum R
value ofR-2. 

[RB] INSULATED VINYL SIDING. A vinyl cladding 
product, with manufacturer-installed foam plastic insulating 
material as an integral part of the cladding product, having a 
thermal resistance of not less than R-2. 

[RB] INSULATING CONCRETE FORM (ICF). A con
crete forming system using stay-in-place forms of rigid foam 
plastic insulation, a hybrid of cement and foam insulation, a 
hybrid of cement and wood chips, or other insulating material 
for constructing cast-in-place concrete walls. 
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[RE] INSULATING SHEATIDNG. An insulating board 
having a thermal resistance of not less than R-2 of the core 
material. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RB] JURISDICTION. The governmental unit that has 
adopted this code under due legislative authority. 

[RB] KITCHEN. Kitchen shall mean an area used, or desig
nated to be used, for the preparation of food. 

[RB] LABEL. An identification applied on a product by the 
manufacturer that contains the name of the manufacturer, the 
function and performance characteristics of the product or 
material, and the name and identification of an approved 
agency and that indicates that the representative sample of the 
product or material has been tested and evaluated by an 
approved agency. (See also "Manufacturer's designation" 
and "Mark.") 

[RB] LABELED. Equipment, materials or products to which 
have been affixed a label, seal, symbol or other identifying 
mark of a nationally recognized testing laboratory, inspection 
agency or other organization concerned with product evalua
tion that maintains periodic inspection of the production of 
the labeled items and whose labeling indicates either that the 
equipment, material or product meets identified standards or 
has been tested and found suitable for a specified purpose. 

[RB] LIGHT-FRAME CONSTRUCTION. A type of con
struction with vertical and horizontal structural elements that 
are primarily formed by a system of repetitive wood or cold
formed steel framing members. 

[RB] LISTED. Equipment, materials, products or services 
included in a list published by an organization acceptable to 
the code official and concerned with evaluation of products 
or services that maintains periodic inspection of production 
of listed equipment or materials or periodic evaluation of ser
vices and whose listing states either that the equipment, mate
rial, product or service meets identified standards or has been 
tested and found suitable for a specified purpose. 

[RB] LIVE LOADS. Those loads produced by the use and 
occupancy of the building or other structure and do not 
include construction or environmental loads such as wind 
load, snow load, rain load, earthquake load, flood load or 
dead load. 

LIVING SPACE. Space within a dwelling unit utilized for 
living, sleeping, eating, cooking, bathing, washing and sanita
tion purposes. 

LOCAL EXHAUST. An exhaust system that uses one or 
more fans to exhaust air from a specific room or rooms within 
a dwelling. 

[RB] LODGING HOUSE. A one-family dwelling where 
one or more occupants are primarily permanent in nature, and 
rent is paid for guestrooms. 

[RB] LOT. A portion or parcel of land considered as a unit. 

[RB] LOT LINE. A line dividing one lot from another, or 
from a street or any public place. 
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MACERATING TOILET SYSTEMS. A system comprised 
· of a sump with macerating pump and with connections for a 
water closet and other plumbing fixtures, that is designed to 
accept, grind and pump wastes to an approved point of dis
charge. 

MAIN. The principal pipe artery to which branches may be 
connected. 

MAIN SEWER. See "Public sewer." 

MANIFOLD WATER DISTRIBUTION SYSTEMS. A 
fabricated piping arrangement in which a large supply main is 
fitted with multiple branches in close proximity in which 
-water is distributed separately to fixtures from each branch. 

[RB) MANUFACTURED HOME. Manufactured home 
means a structure, transportable in one or more sections, that 
in the traveling mode is 8 body feet (2438 body mm) or more 
in width or 40 body feet (12 192 body mm) or more in length, 
or, where erected on site, is 320 square feet (30 m2

) or more, 
and that is built on a permanent chassis and designed to be 
used as a dwelling with or without a permanent foundation 
where connected to the required utilities, and includes the 
plumbing, heating, air-conditioning and electrical systems 
contained therein; except that such term shall include any 
structure that meets all the requirements of this paragraph 
except the size requirements and with respect to which the 
manufacturer voluntarily files a certification required by the 
secretary (HUD) and complies with the standards established 
under this title. For mobile homes built prior to June 15, 
1976, a label certifying compliance to the Standard for 
Mobile Homes, NFP A 501, in effect at the time of manufac
ture is required. For the purpose of these provisions, a mobile 
home shall be considered to be a manufactured home. 

[RB] MANUFACTURER'S DESIGNATION. An identifi
cation applied on a product by the manufacturer indicating 
that a product or material complies with a specified standard 
or set of rules. (See also "Mark" and "Label.") 

[RB] MANUFACTURER'S INSTALLATION INSTRUC
TIONS. Printed instructions included with equipment as part 
of the conditions of their listing and labeling. 

[RB] MARK. An identification applied on a product by the 
manufacturer indicating the name of the manufacturer and the 
function of a product or material. (See also "Manufacturer's 
designation" and "Label.") 

[RB] MASONRY CHIMNEY. A field-constructed chimney 
composed of solid masonry units, bricks, stones or concrete. 

[RB] MASONRY HEATER. A masonry heater is a solid 
fuel burning heating appliance constructed predominantly of 
concrete or solid masonry having a mass of not less than 
1,100 pounds (500 kg), excluding the chimney and founda
tion. It is designed to absorb and store a substantial portion of 
heat from a fire built in the firebox by routing exhaust gases 
through internal heat exchange channels in which the flow 
path downstream of the firebox includes not less than one 
180-degree (3.14-rad) change in flow direction before enter
ing the chimney and that deliver heat by radiation through the 
masonry surface of the heater. 
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[RB] MASONRY, SOLID. Masonry consisting of solid 
masonry units laid contiguously with the joints between the 
units filled with mortar. 

I [RB] MASONRY UNIT. Brick, tile, stone, architectural cast 
stone, glass block or· concrete block conforming to the 
requirements specified in Section 2103 of the International 
Building Code. 

Clay. A building unit larger in size than a brick, composed 
of burned clay, shale, fire clay or mixtures thereof. 

Concrete. A building unit or block larger in size than 12 
inches by 4 inches by 4 inches (305 mm by 102 mm by 
102 mm) made of cement and suitable aggregates. 

Glass. Nonload-bearing masonry composed of glass units 
bonded by mortar. 

Hollow. A masonry unit with a net cross-sectional area in 
any plane parallel to the loadbearing surface that is less 
than 75 percent of its gross cross-sectional area measured 
in the same plane. 

Solid. A masonry unit with a net cross-sectional area in 
every plane parallel to the loadbearing surface that is 75 
percent or more of its cross-sectional area measured in the 
same plane. 

[RE] MASS WALL. Masonry or concrete walls having a 
mass greater than or equal to 30 pounds per square foot (146 
kg/m2

), solid wood walls having a mass greater than or equal 
to 20 pounds per square foot (98 kg/m2

), and any other walls 
having a heat capacity greater than or equal to 6 Btu/ff· °F 
[123 J/(m2 

• K)]. 

[RB] MEAN ROOF HEIGHT. The average of the roof eave 
height and the height to the highest point on the roof surface, 
except that eave height shall be used for roof angle of less 
than or equal to 10 degrees (0.18 rad). 

MECHANICAL DRAFT SYSTEM. A venting system 
designed to remove flue or vent gases by mechanical means, 
that consists of an induced draft portion under nonpositive 
static pressure or a forced draft portion under positive static 
pressure. 

Forced-draft venting system. A portion of a venting sys
tem using a fan or other mechanical means to cause the 
removal of flue or vent gases under positive static pres
sure. 

Induced draft venting system. A portion of a venting 
system using a fan or other mechanical means to cause the 
removal of flue or vent gases under nonpositive static vent 
pressure. 

Power venting system. A portion of a venting system 
using a fan or other mechanical means to cause the 
removal of flue or vent gases under positive static vent 
pressure. 

MECHANICAL EXHAUST SYSTEM. A system for 
removing air from a room or space by mechanical means. 

·1 MECHANICAL JOINT. 
1. A connection between pipes, fittings or pipes and fit

tings that is not welded, brazed, caulked, soldered, sol
vent cemented or heat-fused. 
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2. A general form of gas- or liquid-tight connections I 
obtained by the joining of parts through a positive hold
ing mechanical construction such as, but not limited to, 
flanged, screwed, clamped or flared connections. 

MECHANICAL SYSTEM. A system specifically addressed 
and regulated in this code and composed of components, 
devices, appliances and equipment. 

[RB] METAL ROOF PANEL. An interlocking metal sheet 
having an installed weather exposure of not less than 3 square 
feet (0.28 m.2) per sheet. 

[RB] METAL ROOF SHINGLE. An interlocking metal 
sheet having an installed weather exposure less than 3 square 
feet (0.28 m2

) per sheet. 

[RB] MEZZANINE. An intermediate level or levels I 
between the floor and ceiling of any story. 

[RB] MODIFIED BITUMEN ROOF COVERING. One or 
more layers of polymer modified asphalt sheets. The sheet 
materials shall be fully adhered or mechanically attached to 
the substrate or held in place with an approved ballast layer. 

[RB] MULTIPLE STATION SMOKE ALARM. Two or 
more single station alarm devices that are capable of inter
connection such that actuation of one causes all integral or 
separate audible alarms to operate. 

[RB] NAILABLE SUBSTRATE. A product or material I 
such as framing, sheathing or furring, composed of wood or 
wood-based materials, or other materials and fasteners pro
viding equivalent fastener withdrawal resistance. 

NATURAL DRAFT SYSTEM. A venting system designed 
to remove flue or vent gases under nonpositive static vent 
pressure entirely by natural draft. 

[RB] NATURALLY DURABLE WOOD. The heartwood 
of the following species with the exception that an occasional 
piece with comer sapwood is permitted if 90 percent or more 
of the width of each side on which it occurs is heartwood. 

Decay resistant. Redwood, cedar, black locust and black 
walnut. 

Termite resistant. Alaska yellow cedar, redwood, Eastern 
red cedar and W estem red cedar including all sapwood of 
Western red cedar. 

[RB] NONCOMBUSTIBLE MATERIAL. Materials that 
pass the test procedure for defining noncombustibility of ele
mentary materials set forth in ASTM E 136. 

[RB] NOSING. The leading edge of treads of stairs and of 
landings at the top of stairway flights. 

[RB] OCCUPIED SPACE. The total area of all buildings or 
structures on any lot or parcel of ground projected on a hori
zontal plane, excluding permitted projections as allowed by 
this code. 

OFFSET. A combination of fittings that makes two changes 
in direction, bringing one section of the pipe out of line and 
into a line parallel with the other section. 

ON-SITE NONPOTABLE WATER REUSE SYSTEMS. I 
Water systems for the collection, treatment, storage, distribu
tion, and reuse of nonpotable water generated on site, includ-
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I ing but not limited to graywater systems. This definition does 
not include rainwater harvesting systems. 

[RB] OWNER. Any person, agent, firm or corporation hav
ing a legal or equitable interest in the property. 

[RB] PAN FLASHING. Corrosion-resistant flashing at the 
base of an opening that is integrated into the building exterior 
wall to direct water to the exterior and is premanufactured, 
fabricated, formed or applied at the job site. 

[RB] PANEL TIDCKNESS. Thickness of core plus two 
layers of structural wood panel facings. 

PELLET FUEL-BURNING APPLIANCE. A closed com
bustion, vented appliance equipped with a fuel feed mecha
nism for burning processed pellets of solid fuel of a specified 
size and composition. 

PELLET VENT. A vent listed and labeled for use with a 
listed pellet fuel-burning appliance. 

[RB] PERFORMANCE CATEGORY. A designation of 
wood structural panels as related to the panel performance 
used in Chapters 4, 5, 6 and 8. 

[RB] PERMIT. An official document or certificate issued by 
the authority having jurisdiction that authorizes performance 
of a specified activity. 

[RB] PERSON. An individual, heirs, executors, administra
tors or assigns, and a firm, partnership or corporation, its or 
their successors or assigns, or the agent of any of the afore
said. 

[RB] PHOTOVOLTAIC MODULE. A complete, environ
mentally protected unit consisting of solar cells, optics and 
other components, exclusive of a tracker, designed to gener
ate DC power where exposed to sunlight. 

[RB] PHOTOVOLTAIC PANEL. A collection of photo
voltaic modules mechanically fastened together, wired, and 
designed to provide a field-installable unit. 

[RB] PHOTOVOLTAIC PANEL SYSTEM. A system that 
incorporates discrete photovoltaic· panels that convert solar 
radiation into electricity, including rack support systems. 

[RB] PHOTOVOLTAIC SHINGLES. A roof covering that 
resembles shingles and that incorporates photovoltaic mod
ules. 

PITCH. See "Slope." 

I [RB] PLASTIC COMPOSITE. A generic designation that 
refers to wood-plastic composites and plastic lumber. 

[RB] PLATFORM CONSTRUCTION. A method of con
struction by which floor framing bears on load bearing walls 
that are not continuous through the story levels or floor fram
ing. 

PLENUM. A chamber that forms part of an air-circulation 
system other than the occupied space being conditioned. 

PLUMBING. For the purpose of this code, plumbing refers 
to those installations, repairs, maintenance and alterations 
regulated by Chapters 25 through 33. 

PLUMBING APPLIANCE. An energized household appli
ance with plumbing connections, such as a dishwasher, food 

I waste disposer, clothes washer or water heater. 
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PLUMBING APPURTENANCE. A device or assembly 
that is an adjunct to the basic plumbing system and does not 
demand additional water supply or add any discharge load to 
the system. It is presumed that it performs some useful func
tion in the operation, maintenance, servicing, economy or 
safety of the plumbing system. Examples include filters, 
relief valves and aerators. 

PLUMBING FIXTURE. A receptacle or device that is con
nected to a water supply system or discharges to a drainage 
system or both. Such receptacles or devices require a supply 
of water; or discharge liquid waste or liquid-borne solid 
waste; or require a supply of water and discharge waste to a 
drainage system. 

PLUMBING SYSTEMS. Includes the water distribution 
pipes; plumbing fixtures and traps; water-treating or water
using equipment; soil, waste and vent pipes; and building 
drains; in addition to their respective connections, devices 
and appurtenances within a structure or premises; and the 
water service, building sewer and building storm sewer serv
ing such structure or premises. 

POLLUTION. A low-hazard or non-health hazard impair
ment of the quality of the potable water to a degree that does 
not create a hazard to the public health and that does 
adversely and unreasonably affect the aesthetic qualities of 
such potable water for domestic use. 

[RB] POLYPROPYLENE SIDING. A shaped material, I 
made principally from polypropylene homopolymer, or copo
lymer, that in some cases contains fillers or reinforcements, 
that is used to clad exterior walls or buildings. 

PORTABLE-FUEL-CELL APPLIANCE. A fuel cell gen
erator of electricity that is not fixed in place. A portable-fuel
cell appliance utilizes a cord and plug connection to a grid
isolated load and has an integral fuel supply. 

[RB] POSITIVE ROOF DRAINAGE. The drainage condi
tion in which consideration has been made for the loading 
deflections of the roof deck, and additional slope has been 
provided to ensure drainage of the roof within 48 hours of 

. precipitation. 

POTABLE WATER. Water free from impurities present in 
amounts sufficient to cause disease or harmful physiological 
effects and conforming in bacteriological and chemical qual
ity to the requirements of the public health authority having 
jurisdiction. 

[RB] PRECAST CONCRETE. A structural concrete ele
ment cast elsewhere than its final position in the structure. 

[RB] PRECAST CONCRETE FOUNDATION WALLS. 
Pre-engineered, precast concrete wall panels that are 
designed to withstand specified stresses and used to build 
below-grade foundations. 

PRESSURE-RELIEF VALVE. A pressure-actuated valve 
held closed by a spring or other means and designed to auto
matically relieve pressure at the pressure at which it is set. 

PUBLIC SEWER. A common sewer directly controlled by 
public authority. 

PUBLIC WATER MAIN. A water-supply pipe for public 
use controlled by public authority. 
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[RB] PUBLIC WAY. Any street, alley or other parcel of 
land open to the outside air leading to a public street, that has 
been deeded, dedicated or otherwise permanently appropri
ated to the public for public use and that has a clear width and 
height of not less than 10 feet (3048 mm). 

PURGE. To clear of air, gas or other foreign substances. 

QUICK-CLOSING VALVE. A valve or faucet that closes 
automatically where released manually or controlled by 
mechanical means for fast-action closing. 

[RE] R-VALUE, THERMAL RESISTANCE. The inverse 
of the time rate of heat flow through a building thermal enve
lope element from one of its bounding surfaces to the other 
for a unit temperature difference between the two surfaces, 
under steady state conditions, per unit area (h · ft2 

• °F/Btu). 

[RB] RAMP. A walking surface that has a running slope 
steeper than 1 unit vertical in 20 units horizontal (5-percent 
slope). 

I [RE] RATED DESIGN. A description of the proposed 
building, used to determine the energy rating index. 

RECEPTOR. A fixture or device that receives the discharge 
from indirect waste pipes. 

RECLAIMED WATER. Nonpotable water that has been 
derived from the treatment of waste water by a facility or sys
tem licensed or permitted to produce water meeting the juris
diction's water requirements for its intended uses. Also 
known as "Recycled Water." 

[RE] REFLECTIVE DUCT INSULATION. A thermal 
insulation assembly consisting of one or more surfaces that 
have an emittance of 0.1 or less, and that bound an enslosed 
air space or spaces. 

REFRIGERANT. A substance used to produce refrigeration 
by its expansion or evaporation. 

REFRIGERANT COMPRESSOR. A specific machine, 
with or without accessories, for compressing a given refriger
ant vapor. 

REFRIGERATING SYSTEM. A combination of intercon
nected parts forming a closed circnit in which refrigerant is 
circulated for the purpose of extracting, then rejecting, heat. 
A direct refrigerating system is one in which the evaporator 
or condenser of the refrigerating system is in direct contact 
with the air or other substances to be cooled or heated. An 
indirect refrigerating system is one in which a secondary 
coolant cooled or heated by the refrigerating system is circu
lated to the air or other substance to be cooled or heated. 

[RB] REGISTERED DESIGN PROFESSIONAL. An 
individual who is registered or licensed to practice their 
respective design profession as defined by the statutory 
requirements of the professional registration laws of the state 
or jurisdiction in which the project is to be constructed. 

RELIEF VALVE, VACUUM. A device to prevent exces
sive buildup of vacuum in a pressure vessel. 

[RB] REPAIR. The reconstruction or renewal of any part of 

I an existing building for the purpose of its maintenance or to 
correct damage. 
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For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RB] REROOFING. The process of recovering or replacing 
an existing roof covering. See "Roof recover." 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

RETURN AIR. Air removed from an approved conditioned 
space or location and recirculated or exhausted. 

[RB] RIDGE. With respect to topographic wind effects, an 
elongated crest of a hill characterized by strong relief in two 
directions. 

[RB] RISER. 

l. The vertical component of a step or stair. 

2. A water pipe that extends vertically one full story or 
more to convey water to branches or to a group of fix
tures. 

[RB] ROOF ASSEMBLY. A system designed to provide 
weather protection and resistance to design loads. The system 
consists of a roof covering and roof deck or a single compo-. 
nent serving as both the roof covering and the roof deck. A 
roof assembly includes the roof deck, vapor retarder, sub
strate or thermal barrier, insulation, vapor retarder, and roof 
covering. 

[RB] ROOF COVERING. The covering applied to the roof 
deck for weather resistance, fire classification or appearance. 

ROOF COVERING SYSTEM. See "Roof assembly." 

[RB] ROOF DECK. The flat or sloped surface not including 
its supporting members or vertical supports. · 

[RB] ROOF RECOVER. The process of installing an addi
tional roof covering over a prepared existing roof covering 
without removing the existing roof covering. 

For definition applicable in Chapter 11,. see Section 
NllOl.6. 

[RB] ROOF REPAIR. Reconstruction or renewal of any 
part of an existing roof for the purposes of its maintenance. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RB] ROOF REPLACEMENT. The process of removing I 
the existing roof covering, repairing any damaged substrate 
and installing a new roof covering. 

[RB] ROOFTOP STRUCTURE. An enclosed structure on 
or above the roof of any part of a building. 

ROOM HEATER. A freestanding heating appliance 
installed in the space being heated and not connected to ducts. 

ROUGH-IN. The installation of the parts of the plumbing 
system that must be completed prior to the installation of fix
tures. This includes DWV, water supply and built-in fixture 
supports. 

[RB] RUNNING BOND. The placement of masonry units 
such that head joints in successive courses are horizontally 
offset not less than one-quarter the unit length. 

SANITARY SEWER. A sewer that carries sewage and 
excludes storm, surface and groundwater. 
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SCUPPER. An opening in a wall or parapet that allows water 
to drain from a roof. 

[RB] SEISMIC DESIGN CATEGORY (SDC). A classifi
cation assigned to a structure based on its occupancy category 
and the severity of the design earthquake ground motion at 
the site. 

SEPTIC TANK. A water-tight receptor that receives the dis
charge of a building sanitary drainage system and is con
structed so as to separate solids .from the liquid, digest 
organic matter through a period of detention, and allow the 
liquids to discharge into the soil outside of the tank through a 
system of open joint or perforated piping or a seepage pit. 

SEWAGE. Any liquid waste containing animal matter, vege
table matter or other impurity in suspension or solution. 

SEW AGE PUMP. A permanently installed mechanical 
device for removing sewage or liquid waste from a sump. 

[RB] SHALL. The term, where used in the code, is construed 
as mandatory. 

[RB] SHEAR WALL. A general term for walls that are 
designed and constructed to resist racking from seismic and 
wind by use of masonry, concrete, cold-formed steel or wood 
framing in accordance with Chapter 6 of this code and the 
associated limitations in Section R301.2 of this code. 

[RB] SINGLE PLY MEMBRANE. A roofing membrane 
that is field applied using one layer of membrane material 
(either homogeneous or composite) rather than multiple lay
ers. 

[RB] SINGLE STATION SMOKE ALARM. An assembly 
incorporating the detector, control equipment and alarm 
sounding device in one unit that is operated from a power 
supply either in the unit or obtained at the point of installa
tion. 

[RB] SHINGLE FASIDON. A method of installing roof or 
wall coverings, water-resistive barriers, flashing or other 
building components such that upper layers of material are 
placed overlapping lower layers of material to provide drain
age and protect against water intrusion at unsealed penetra
tions and joints or in combination with sealed joints. 

[RE] SKYLIGHT. See Section NllOl.6 for definition appli
cable in Chapter 11. 

[RB] SKYLIGHT AND SLOPED GLAZING. Glass or 
other transparent or translucent glazing material installed at a 
slope of 15 degrees (0.26 rad) or more from vertical. Glazing 
materials in skylights, including unit skylights, tubular day
lighting devices, solariums, sunrooms, roofs and sloped walls 
are included in this definition. 

[RB] SKYLIGHT, UNIT. A factory assembled, glazed fen
estration unit, containing one panel of glazing material, that 
allows for natural daylighting through an opening in the roof 
assembly while preserving the weather-resistant barrier of the 
roof. 

[RE] SLEEPING UNIT. See Section NllOl.6 for definition 
applicable in Chapter 11. 

SLIP JOINT. A mechanical-type joint used primarily on fix
ture traps. The joint tightness is obtained by compressing a 
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friction-type washer such as rubber, nylon, neoprene, lead or 
special packing material against the pipe by the tightening of 
a (slip) nut. 

SLOPE. The fall (pitch) of a line of pipe in reference to a 
horizontal plane. In drainage, the slope is expressed as the fall 
in units vertical per units horizontal (percent) for a length of 
pipe. 

[RB] SMOKE-DEVELOPED INDEX. A comparative mea
sure, expressed as a dimensionless number, derived from 
measurements of smoke obscuration versus time for a mate
rial tested in accordance with ASTM E 84 or UL 723. 

SOIL STACK OR PIPE. A pipe that conveys sewage con
taining fecal material. 

[RE] SOLAR HEAT GAIN COEFFICIENT (SHGC). The 
solar heat gain through a fenestration or glazing assembly rel
ative to the incident solar radiation (Btu/h • ft2 

• °F). 

[RB] SOLID MASONRY. Load-bearing or nonload-bearing 
construction using masonry units where the net cross-sec
tional area of each unit in any plane parallel to the bearing 
surface is not less than 75 percent of its gross cross-sectional 
area. Solid masonry units shall conform to ASTM C 55, C 62, 
C 73, C 145 or C 216. 

[RB] SPLINE. A strip of wood structural panel cut from the 
same material used for the panel facings, used to connect two 
structural insulated panels. The strip (spline) fits into a 
groove cut into the vertical edges of the two structural insu
lated panels to be joined. Splines are used behind each facing 
of the structural insulated panels being connected as shown in 
Figure R613.8. 

STACK. Any main vertical DWV line, including offsets, that 
extends one or more stories as directly as possible to its vent 
terminal. 

[RB] STACK BOND. The placement of masonry units in a 
bond pattern is such that head joints in successive courses are 
vertically aligned. For the purpose of this code, requirements 
for stack bond shall apply to all masonry laid in other than 
running bond. 

STACK VENT. The extension of soil or waste stack above 
the highest horizontal drain connected. 

[RB] STAIR. A change in elevation, consisting of one or 
more risers. 

[RB] STAIRWAY. One or more flights of stairs, either inte
rior or exterior, with the necessary landings and connecting 
platforms to form a continuous and uninterrupted passage 
from one level to another within or attached to a building, 
porch or deck. 

[RB] STAIRWAY, SPIRAL. A stairway with a plan view of I 
closed circular form and uniform section-shaped treads radi
ating from a minimum-diameter circle. 

[RB] STANDARD TRUSS. Any construction that does not 
permit the roof-ceiling insulation to achieve the required R
value over the exterior walls. 

STATIONARY FUEL CELL POWER PLANT. A self
contained package or factory-matched packages that consti
tute an automatically-operated assembly of integrated sys-
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terns for generating useful electrical energy and recoverable 
thermal energy that is permanently connected and fixed in 
place. 

STORM SEWER, DRAIN. A pipe used for conveying rain
water, surface water, subsurface water and similar liquid 
waste. 

[RB] STORY. That portion of a building included between 
the upper surface of a floor and the upper surface of the floor 
or roof next above. 

[RB] STORY ABOVE GRADE PLANE. Any story having 
its finished floor surface entirely above grade plane, or in 
which the finished surface of the floor next above is either of 
the following: 

l. More than 6 feet (1829 mm) above grade plane. 

2. More than 12 feet (3658 mm) above the finished 
ground level at any point. 

[RB] STRUCTURAL COMPOSITE LUMBER. Structural 
members manufactured using wood elements bonded 
together with exterior adhesives. 

Examples of structural composite lumber are: 

Laminated veneer lumber (LVL). A composite of wood 
veneer elements with wood fibers primarily oriented along 
the length of the member, where the veneer element thick
nesses are 0.25 inches (6.4 mm) or less. 

Parallel strand lumber (PSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.25 inch (6.4 mm) or less and 
their average lengths are not less than 300 times the least 
dimension of the wood strand elements. 

Laminated strand lumber (LSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths are not less than 150 times the least 
dimension of the wood strand elements. 

Oriented strand lumber (OSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths are not less than 75 times and less 
than 150 times the least dimension of the wood strand ele
ments. 

[RB] STRUCTURAL INSULATED PANEL (SIP). A 
structural sandwich panel that consists of a light-weight foam 
plastic core securely laminated between two thin, rigid wood 
structural panel facings. 

[RB] STRUCTURE. That which is built or constructed. 

[RB] SUBSOIL DRAIN. A drain that collects subsurface 
water or seepage water and conveys such water to a place of 
disposal. 

SUMP. A tank or pit that receives sewage or waste, located 
below the normal grade of the gravity system and that must 
be emptied by mechanical means. 
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SUMP PUMP. A pump installed to empty a sump. These 
pumps are used for removing storm water only. The pump is 
selected for the specific head and volume of the load and is 
usually operated by level controllers. 

[RB] SUNROOM. A one-story structure attached to a dwell
ing with a glazing area in excess of 40 percent of the gross 
area of the structure's exterior walls and roof. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

SUPPLY AIR. Air delivered to a conditioned space through 
ducts or plenums from the heat exchanger of a heating, cool
ing or ventilating system. 

SUPPORTS. Devices for supporting, hanging and securing 
pipes, fixtures and equipment. 

SWEEP. A drainage fitting designed to provide a change in 
direction of a drain pipe of less than the angle specified by the 
amount necessary to establish the desired slope of the line. 
Sweeps provide a longer turning radius than bends and a less 
turbulent flow pattern (see "Bend" and "Elbow"). 

TEMPERATURE- AND PRESSURE-RELIEF (T AND 
P) VAL VE. A combination relief valve designed to function 
as both a temperature-relief and pressure-relief valve. 

TEMPERATURE-RELIEF VAL VE. A temperature-actu
ated valve designed to discharge automatically at the temper
ature at which it is set. 

[RB] TERMITE-RESISTANT MATERIAL. Pressure-pre
servative treated wood in accordance with the A WP A stan
dards in Section R318.1, naturally durable termite-resistant 
wood, steel, concrete, masonry or other approved material. 

[RB] THERMAL ISOLATION. Physical and space condi
tioning separation from conditioned space( s) consisting of 
existing or new walls, doors or windows. The conditioned 
space( s) shall be controlled as separate zones for heating and 
cooling or conditioned by separate equipment. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RE] THERMAL RESISTANCE, R-VALUE. The inverse 
of the time rate of heat flow through a body from one of its 
bounding surfaces to the other for a unit temperature differ
ence between the two surfaces, under steady state conditions, 
per unit area (h • ft2 • °F/Btu) (m2 

• K)/W. 

[RE] THERMAL TRANSMITTANCE, U-FACTOR. The 
coefficient of heat transmission (air to air) through a building 
envelope component or assembly, equal to the time rate of 
heat flow per unit area and unit temperature difference 
between the warm side and cold side air films (Btu/h • ft2 

• °F) 
W/(m2

• K). 

[RB] TIDRD-PARTY CERTIFICATION AGENCY. An 
approved agency operating a product or material certification 
system that incorporates initial product testing, assessment 
and surveillance of a manufacturer's quality control system. 

[RB] TIDRD PARTY CERTIFIED. Certification obtained 
by the manufacturer indicating that the function and perfor
mance characteristics of a product or material have been 
determined by testing and ongoing surveillance by an 
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approved third-party certification agency. Assertion of certi
fication is in the form of identification in accordance with the 
requirements of the third-party certification agency. 

[RB] THIRD-PARTY TESTED. Procedure by which an 
approved testing laboratory provides documentation that a 
product material or system conforms to specified require
ments. 

[RB] TOWNHOUSE. A single-family dwelling unit con
structed in a group of three or more attached units in which 
each unit extends from foundation to roof and with a yard or 
public way on not less than two sides. 

TRAP. A fitting, either separate or built into a fixture, that 
provides a liquid seal to prevent the emission of sewer gases 
without materially affecting the flow of sewage or waste 
water through it. 

TRAP ARM. That portion of a fixture drain between a trap 
weir and the vent fitting. 

TRAP PRIMER. A device or system of piping to maintain a 
water seal in a trap, typically installed where infrequent use 
of the trap would result in evaporation of the trap seal, such as 
floor drains. 

TRAP SEAL. The trap seal is the maximum vertical depth of 
liquid that a trap will retain, measured between the crown 
weir and the top of the dip of the trap. 

[RB] TRIM. Picture molds, chair rails, baseboards, hand
rails, door and window frames, and similar decorative or pro
tective materials used in fixed applications. 

[RB] TRUSS DESIGN DRAWING. The graphic depiction 
of an individual truss, that describes the design and physical 
characteristics of the truss. 

[RE] TUBULAR DAYLIGHTING DEVICE (TDD). A 
nonoperable fenestration unit primarily designed to transmit 
daylight from a roof surface to an interior ceiling via a tubular 
conduit. The basic unit consists of an exterior glazed weather
ing surface, a light-transmitting tube with a reflective interior 
surface, and an interior-sealing device such as a translucent 
ceiling panel. The unit may be factory assembled, or field 
assembled from a manufactured kit. 

TYPE L VENT. A listed and labeled vent conforming to UL 
641 for venting oil-burning appliances listed for use with 
Type L vents or with gas appliances listed for use with Type 
B vents. 

[RE] U-FACTOR, THERMAL TRANSMITTANCE. See 
Section NllOl.6 for definition applicable in Chapter 11. 

[RB] UNDERLAYMENT. One or more layers of felt, 
sheathing paper, nonbituminous saturated felt, or other 
approved material over which a roof covering, with a slope of 
2 to 12 (17-percent slope) or greater, is applied. 

VACUUM BREAKER. A device that prevents back-siphon
age of water by admitting atmospheric pressure through ports 
to the discharge side of the device. 

[RB] VAPOR PERMEABLE. The property of having a 
moisture vapor permeance rating of 5 perms (2.9 x 10-10 kg/ 
Pa · s · m2

) or greater, where tested in accordance with the 
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desiccant method using Procedure A of ASTM E 96. A vapor 
permeable material permits the passage of moisture vapor. 

[RB] VAPOR RETARDER CLASS. A measure of the abil
ity of a material or assembly to limit the amount of moisture 
that passes through that material or assembly. Vapor retarder 
class shall be defined using the desiccant method with Proce
dure A of ASTM E 96 as follows: 

Class I: 0.1 perm or less. 

Class Il: 0.1 <perm$; 1.0 perm: 

Class Ill: 1.0 < perm $; 10 perm 

VENT. A passageway for conveying flue gases from fuel
fired appliances, or their vent connectors, to the outside 
atmosphere. 

VENT COLLAR. See "Flue collar." 

VENT CONNECTOR. That portion of a venting system that 
connects the flue collar or draft hood of an appliance to a 
vent. 

VENT DAMPER D~VICE, AUTOMATIC. A device 
intended for installation in the venting system, in the outlet of 
an individual, automatically operated fuel burning appliance 
and that is designed to open the venting system automatically 
where the appliance is in operation and to close off the vent
ing system automatically where the appliance is in a standby 
or shutdown condition. 

VENT GASES. Products of combustion from fuel-burning 
appliances, plus excess air and dilution air, in the venting 
system above the draft hood or draft regulator. 

VENT STACK. A vertical vent pipe installed to provide cir
culation of air to and from the drainage system and that 
extends through one or more stories. 

VENT SYSTEM. Piping installed to equalize pneumatic 
pressure in a drainage system to prevent trap seal loss or 
blow-back due to siphonage or back pres.sure. 

VENTILATION. The natural or mechanical process of sup
plying conditioned or unconditioned air to, or removing such 
air from, any space. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

VENTING. Removal of combustion produ9ts to the out
doors. 

VENTING SYSTEM. A continuous open passageway from 
the flue collar of an appliance to the outside atmosphere for 
the purpose of removing flue or vent gases. A venting system 
is usually composed of a vent or a chimney and vent connec
tor, if used, assembled to form the open passageway. 

VERTICAL PIPE. Any pipe or fitting that makes an angle 
of 45 degrees (0.79 rad) or more with the horizontal. 

[RB] VINYL SIDING. A shaped material, made principally 
from rigid polyvinyl chloride (PVC), that is used to cover 
exterior walls of buildings. 

[RB] WALL, RETAINING. A wall not laterally supported 
at the top, that resists lateral soil load and other imposed 
loads. 
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[RB] WALLS. Walls shall be defined as follows: 

Load-bearing wall. A wall supporting any vertical load in 
addition to its own weight. 

Nonbearing wall. A wall which does not support vertical 
loads other than its own weight. 

WASTE. Liquid-borne waste that is free of fecal matter. 

WASTE PIPE OR STACK. Piping that conveys only liquid 
sewage not containing fecal material. 

I 
WASTE RECEPTOR. A floor sink, standpipe, hub drain or 
a floor drain that receives the discharge of one or more indi
rect waste pipes. 

WATER DISTRIBUTION SYSTEM. Piping that conveys 
water from the service to the plumbing fixtures, appliances, 
appurtenances, equipment, devices or other systems served, 
including fittings and control valves. 

WATER HEATER. Any heating appliance or equipment 
that heats potable water and supplies such water to the pota
ble hot water distribution system. 

WATER MAIN. A water supply pipe for public use. 

WATER OUTLET. A valved discharge opening, including 
a hose bibb, through which water is removed from the potable 
water system supplying water to a plumbing fixture or 
plumbing appliance that requires either an air gap or back
flow prevention device for protection of the supply system. 

[RB] WATER-RESISTIVE BARRIER. A material behind 
an exterior wall covering that is intended to resist liquid 
water that has penetrated behind the exterior covering from 
further intruding into the exterior wall assembly. 

WATER SERVICE PIPE. The outside pipe from the water 
main or other source of potable water supply to the water dis
tribution system inside the building, terminating at the service 
valve. 

WATER SUPPLY SYSTEM. The water service pipe, the 
water-distributing pipes and the necessary connecting pipes, 
fittings, control valves and appurtenances in or adjacent to the 
building or premises. 

WET VENT. A vent that receives the discharge of wastes 
from other fixtures. 

WHOLE-HOUSE MECHANICAL VENTILATION 
SYSTEM. An exhaust system, supply system, or combina
tion thereof that is designed to mechanically exchange indoor 
air for outdoor air where operating continuously or through a 
programmed intermittent schedule to satisfy the whole-house 
ventilation rate. 

For definition applicable in Chapter 11, see Section 
NllOl.6. 

[RB] WINDBORNE DEBRIS REGION. Areas within hur-

l 
ricane-prone regions located in accordance with one of the 
following: 

1. Within 1 mile (1.61 km) of the coastal mean high water 
line where the ultimate design wind speed, V ult• is 130 
mph (58 mis) or greater. 
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2. In areas where the ultimate design wind speed, V ult• is I 
140 mph (63.6 mis) or greater; or Hawaii. 

[RB] WINDER. A tread with nonparallel edges. 

[RB] WOOD STRUCTURAL PANEL. A panel manufac
tured from veneers; or wood strands or wafers; bonded 
together with waterproof synthetic resins or other suitable 
bonding systems. Examples of wood structural panels are 
plywood, OSB or composite panels. 

[RB] YARD. An open space, other than a court, unobstructed 
from the ground to the sky, except where specifically pro
vided by this code, on the lot on which a building is situated. 
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Part Ill-Building Planning and Construction 

CHAPTER3 

BUILDING PLANNING 

SECTION R301 
DESIGN CRITERIA 

R301.1 Application. Buildings and structures, and parts 
thereof, shall be constructed to safely support all loads, 
including dead loads, live loads, roof loads, flood loads, snow 
loads, wind loads and seismic loads as prescribed by this 
code. The construction of buildings and structures in accor
dance with the provisions of this code shall result in a system 
that provides a complete load path that meets the require
ments for the transfer of loads from their point of origin 
through the load-resisting elements to the foundation. Build
ings and structures constructed as prescribed by this code are 
deemed to comply with the requirements of this section. 

R301.1.1 Alternative provisions. As an alternative to the 
requirements in Section R301.1, the following standards 
are permitted subject to the limitations of this code and the 
limitations therein. Where engineered design is used in 
conjunction with these standards, the design shall comply 
with the International Building Code. 

1. AF&PA Wood Frame Construction Manual 
(WFCM). 

2. AISI Standard for Cold-Formed Steel Framing
Prescriptive Method for One- and Two-Family 
Dwellings (AISI S230). 

3. ICC Standard on the Design and Construction of 
Log Structures (ICC 400). 

R301.1.2 Construction systems. The requirements of this 
code are based on platform and balloon-frame construc
tion for light-frame buildings. The requirements for con
crete and masonry buildings are based on a balloon 
framing system. Other framing systems must have equiva
lent detailing to ensure force transfer, continuity and com
patible deformations. 

R301.l.3 Engineered design. Where a building of other
wise conventional construction contains structural ele
ments exceeding the limits of Section R301 or otherwise 
not conforming to this code, these elements shall be 
designed in accordance with accepted engineering prac
tice. The extent of such design need only demonstrate 
compliance of nonconventional elements with other appli
cable provisions and shall be compatible with the perfor
mance ·of the conventional framed system. Engineered 
design in accordance with the International Building Code 
is permitted for buildings and structures, and parts thereof, 
included in the scope of this code. 

R301.2 Climatic and geographic design criteria. Buildings 
shall be constructed in accordance with the provisions of this 
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code as limited by the provisions of this section. Additional 
criteria shall be established by the local jurisdiction and set 
forth in Table R301.2(1). 

R301.2.1 Wind design criteria. Buildings and portions 
thereof shall be constructed in accordance with the wind 
provisions of this code using the ultimate design wind I 
speed in Table R301.2(1) as determined from Figure 
R301.2(4)A. The structural provisions of this code for 
wind loads are not permitted where wind design is required 
as specified in Section R301.2.1.1. Where different con
struction methods and structural materials are used for var
ious portions of a building, the applicable requirements of 
this section for each portion shall apply. Where not other
wise specified, the wind loads listed in Table R301.2(2) 
adjusted for height and exposure using Table R301.2(3) 
shall be used to determine design load performance require
ments for wall coverings, curtain walls, roof coverings, 
exterior windows, skylights, garage doors and exterior 
doors. Asphalt shingles shall be designed for wind speeds 
in accordance with Section R905.2.4. A continuous load 
path shall be provided to transmit the applicable uplift 
forces in Section R802.ll.1 from the roof assembly to the 
foundation. 

R301.2.l.1 Wind limitations and wind design 
required. The wind provisions of this code shall not 
apply to the design of buildings where wind design is 
required in accordance with Figure R301.2(4)B. I 

Exceptions: 

1. For concrete construction, the wind provisions 
of this code shall apply in accordance with the 
limitations of Sections R404 and R608. 

2. For structural insulated panels, the wind provi
sions of this code shall apply in accordance 
with the limitations of Section R610. 

3. For cold-formed steel light-frame construe- I 
tion, the wind provisions of· this code shall 
apply in accordance with the limitations of 
Sections R505, R603 and R804. 

In regions where wind design is required in accor
dance with Figure R301.2( 4 )B, the design of buildings I 
for wind loads shall be in accordance with one or more 
of the following methods: 

1. AF&PA Wood Frame Construction Manual 
(WFCM). 

2. ICC Standard for Residential Construction in 
High-Wind Regions (ICC 600). 
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3. ASCE Minimum Design Loads for Buildings and 
Other Structures (ASCE 7). 

4. AISI Standard for Cold-Formed Steel Framing
Prescriptive Method For One- and Two-Family 
Dwellings (AISI S230). 

5. International Building Code. 

The elements of design not addressed by the meth
ods in Items 1 through 5 shall be in accordance with the 
provisions of this code. 

Where ASCE 7 or the International Building Code is 
used for the design of the building, the wind speed map 
and exposure category requirements as specified in 
ASCE 7 and the International Building Code shall be 
used. 

R301.2.1.1.1 Sunrooms. Sunrooms shall comply 
with AAMAINPEA/NSA 2100. For the purpose of 
applying the criteria of AAMA/NPEA/NSA 2100 
based on the intended use, sunrooms shall be identi
fied as one of the following categories by the permit 
applicant, design professional or the property owner 
or owner's agent in the construction documents. 
Component and cladding pressures shall be used for 
the design of elements that do not qualify as main 
windforce-resisting systems. Main windforce-resist
ing system pressures shall be used for the design of 
elements assigned to provide support and stability 
for the overall sunroom. 

Category I: A thermally isolated sunroom with 
walls that are open or enclosed with insect 
screening or 0.5 mm (20 mil) maximum thick
ness plastic film. The space is nonhabitable and 
unconditioned. 

Category II: A thermally isolated sunroom with 
enclosed walls. The openings are enclosed with 
translucent or transparent plastic or glass. The 
space is nonhabitable and unconditioned. 

Category ill: A thermally isolated sunroom with 
enclosed walls. The openings are enclosed with 
translucent or transparent plastic or glass. The 
sunroom fenestration complies with additional 
requirements for air infiltration resistance and 
water penetration resistance. The space is non-
habitable and unconditioned. · 

Category IV: A thermally isolated sunroom with 
enclosed walls. The sunroom is designed to be 
heated or cooled by a separate temperature con
trol or system and is thermally isolated from the 
primary structure. The sunroom fenestration 
complies with additional requirements for water 
penetration resistance, air infiltration resistance 
and thermal performance. The space is nonhabit
able and conditioned. 

Category V: A sunroom with enclosed walls. 
The sunroom is designed to be heated or cooled 
and is open to the main structure. The sunroom 
fenestration complies with additional require
ments for water penetration resistance, air infil
tration resistance and thermal performance. The 
space is habitable and conditioned. 

R301.2.1.2 Protection of openings. Exterior glazing in 
buildings located in windbome debris regions shall be 
protected from windbome debris. Glazed opening pro
tection for windbome debris shall meet the requirements 
of the Large Missile Test of ASTM E 1996 and ASTM I 
E 1886 as modified in Section 301.2.1.2.1. Garage door 
glazed opening protection for windbome debris shall 
meet the requirements of an approved impact-resisting 
standard or ANSI/DASMA 115. 

Exception: Wood structural panels with a thickness 
of not less than 7

/ 16 inch (11 mm) and a span of not 
more than 8 feet (2438 mm) shall be permitted for 
opening protection. Panels shall be precut and 
attached to the framing surrounding the opening 
containing the product with the glazed opening. Pan
els shall be predrilled as required for the anchorage 
method and shall be secured with the attachment 
hardware provided. Attachments shall be designed 
to resist the component and cladding loads deter
mined in accordance with either Table R301.2(2) or 
ASCE 7, with the permanent corrosion-resistant 
attachment hardware provided and anchors perma
nently installed on the building. Attachment in 
accordance with Table R301.2.l.2 is permitted for 
buildings with a mean roof height of 45 feet (13, 7281 
mm) or less where the ultimate design wind speed, 
vult• is 180 mph (290 kph) or less. 
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TABLE R301.2(1) 
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA 

GROUND WIND DESIGN SEISMIC SUBJECT TO DAMAGE FROM WINTER ICE BARRIER AIR MEAN 
SNOW Speed• DESIGN DESIGN UNDERLAYMENT FLOOD FREEZING ANNUAL Topographic Special wind Wind-borne Frost line HAZARDS• 
LOAD (mph) effectsk region' debris zonem CATEGORY' Weathering• 

depth" 
Termite• TEMP" REQUIRED" INDEX' TEMP' 

For SI: 1 pound per square foot= 0.0479 k:Pa, 1 mile per hour= 0.447 mis. 
a. Weathering may require a higher strength concrete or grade of masonry than necessary to satisfy the structural requirements of this code. The weathering .column shall be filled in with the weathering index, 

"negligible," "moderate" or "severe" for concrete as determined from Figure R301.2(3). The grade of masonry units shall be determined from ASTM C 34, C 55, C 62, C 73, C 90, C 129, C 145, C 216 or 
c 652. 

b. The frost line depth may require deeper footings than indicated in Figure R403. l(l). The jurisdiction shall fill in the frost line depth column with the minimum depth of footing below finish grade. 
c. The jurisdiction shall fill in this part of the table to indicate the need for protection depending on whether there has been a history of local subterranean termite damage. 
d. The jurisdiction shall fill in this part of the table with the wind speed from the basic wind speed map [Figure R301.2(4)A]. Wind exposure category shall be determined on a site-specific basis in accordance 

with Section R301.2.1.4. 
e. The outdoor desigu dry-bulb temperature shall be selected from the columns of 971

/ 2-percent values for winter from Appendix D of the International Plumbing Code. Deviations from the Appendix D 
temperatures shall be permitted to reflect local climates or local weather experience as determined by the building official. 

f. The jurisdiction shall fill in this part of the table with the seismic design category determined from Section R301.2.2. l. 
g. The jurisdiction shall fill in this part of the table with (a) the date of the jurisdiction's entry into the National Flood Insurance Program (date of adoption of the first code or ordinance for management of 

flood hazard areas), (b) the date(s) of the Flood Insurance Study and ( c) the panel numbers and dates of the currently effective FIRMs and FBFMs or other flood hazard map adopted by the authority having 
jurisdiction, as amended. 

h. In accordance with Sections R905.1.2, R905.4.3. l, R905.5.3.1, R905.6.3. l, R905. 7.3.1 and R905.8.3. l, where there has been a history oflocal damage from the effects of ice damming, the jurisdiction shall 
fill in this part of the table with "YES." Otherwise, the jurisdiction shall fill in this part of the table with "NO." 

i. The jurisdiction shall fill in this part of the table with the 100-year return period air freezing index (BF-days) from Figure R403.3(2) or from the 100-year (99 percent) value on the National Climatic Data 
Center data table "Air Freezing Index-USA Method (Base 32°F)." 

j. The jurisdiction shall fill in this part of the table with the mean annual temperature from the National Climatic Data Center data table "Air Freezing Index-USA Method (Base 32°F)." 

I 

k. In accordance with Section R301.2.l.5, where there is local historical data documenting structural damage to buildings due to topographic wind speed-up effects, the jurisdiction shall fill in this part of the 
table with "YES." Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 

1. In accordance with Figure R30i.2(4)A, where there is local historical data documenting unusual wind conditions, the jurisdiction shall fill in this part of the table with "YES" and identify any specific I 
requirements. Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 

m. In accordance with Section R301.2.l.2.l, the jurisdiction shall indicate the wind-borne debris wind zone(s). Otherwise, the jurisdiction shall indicate "NO" in this part of the table. 
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EFFECTIVE 
ZONE WIND AREA 

(feet') 

1 10 10.0 

1 20 10.0 

1 50 10.0 

UJ 1 100 10.0 Cl) 

I!! 2 10 10.0 Cl 
Cl) 
't:I 2 20 10.0 .... 
.s 2 50 10.0 
0 

0 2 100 10.0 
0 a: 3 10 10.0 

3 20 10.0 

3 50 10.0 

3 100 10.0 

1 10 10.0 

1 20 10.0 

1 50 10.0 
UJ 
Cl) 1 100 10.0 I!! 
Cl 2 10 10.0 Cl) 

't:I .... 2 20 10.0 N 
0 

2 50 10.0 .... .... 
A 2 100 10.0 
0 
0 3 10 10.0 a: 

3 20 10.0 

3 50 10.0 

3 100 10.0 

1 10 11.9 

1 20 11.6 

1 50 11.2 
UJ 
Cl) 

1 100 10.9 I!! 
Cl 
Cl) 2 10 11.9 't:I 

"' 2 20 11.6 ""' .s 2 50 11.2 
~ 
A 2 100 10.9 
0 3 10 11.9 0 a: 

3 20 11.6 

3 50 11.2 

3 100 10.9 

4 10 13.1 

4 20 12.5 

4 so 11.7 

4 100 11.1 

cu 4 500 10.0 

:s:: 5 10 13.1 

5 20 12.5 

5 50 11.7 

5 100 11.1 

5 500 10.0 

TABLE R301.2(2) 
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN 

ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (pst)•· b, 0
• d, • 

ULTIMATE DESIGN WIND SPEED, VuLr(mph) 

110 115 120 130 140 150 160 

-13.0 10.0 -14.0 10.0 -15.0 10.0 -18.0 10.0 -21.0 9.9 -24.0 11.2 -27.0 

-12.0 10.0 -13.0 10.0 -15.0 10.0 -17.0 10.0 -20.0 9.2 -23.0 10.6 -26.0 

-12.0 10.0 -13.0 10.0 -14.0 10.0 -17.0 10.0 -19.0 8.5 -22.0 10.0 -26.0 

-11.0 10.0 -13.0 10.0 -14.0 10.0 -16.0 10.0 -19.0 7.8 -22.0 10.0 -25.0 

-21.0 10.0 -23.0 10.0 -26.0 10.0 -30.0 10.0 -35.0 9.9 -40.0 11.2 -46.0 

-19.0 10.0 -21.0 10.0 -23.0 10.0 -27.0 10.0 -31.0 9.2 -36.0 10.6 -41.0 

-16.0 10.0 -18.0 10.0 -19.0 10.0 -23.0 10.0 -26.0 8.5 -30.0 10.0 -34.0 

-14.0 10.0 -15.0 10.0 -16.0 10.0 -19.0 10.0 -22.0 7.8 -26.0 10.0 -30.0 

-33.0 10.0 -36.0 10.0 -39.0 10.0 -46.0 10.0 -53.0 9.9 -61.0 11.2 -69.0 

-27.0 10.0 -29.0 10.0 -32.0 10.0 -38.0 10.0 -44.0 9.2 -50.0 10.6 -57.0 

-19.0 10.0 -21.0 10.0 -23.0 10.0 -27.0 10.0 -32.0 8.5 -36.0 10.0 -41.0 

-14.0 10.0 -15.0 10.0 -16.0 10.0 -19.0 10.0 -22.0 7.8 -26.0 10.0 -30.0 

-11.0 10.0 -13.0 10.0 -14.0 10.5 -16.0 12.2 -19.0 14.0 -22.0 15.9 -25.0 

-11.0 10.0 -12.0 10.0 -13.0 10.0 -16.0 11.1 -18.0 12.8 -21.0 14.5 -24.0 

-11.0 10.0 -12.0 10.0 -13.0 10.0 -15.0 10.0 -18.0 11.1 -20.0 12.7 -23.0 

-10.0 10.0 -11.0 10.0 -12.0 10.0 -15.0 10.0 -17.0 9.9 -20.0 11.2 -22.0 

-20.0 10.0 -22.0 10.0 -24.0 10.5 -29.0 12.2 -33.0 14.0 -38.0 15.9 -44.0 

-19.0 10.0 -20.0 10.0 -22.0 10.0 -26.0 11.1 -31.0 12.8 -35.0 14.5 -40.0 

-16.0 10.0 -18.0 10.0 -20.0 10.0 -23.0 10.0 -27.0 11.1 -31.0 12.7 -35.0 

-15.0 10.0 -16.0 10.0 -18.0 10.0 -21.0 10.0 -24.0 9.9 -28.0 11.2 -32.0 

-30.0 10.0 -33.0 10.0 -36.0 10.5 -43.0 12.2 -49.0 14.0 -57.0 15.9 -65.0 

-28.0 10.0 -31.0 10.0 -34.0 10.0 -40.0 11.1 -46.0 12.8 -53.0 14.5 -60.0 

-26.0 10.0 -28.0 10.0 -31.0 10.0 -36.0 10.0 -42.0 11.1 -48.0 12.7 -55.0 

-24.0 10.0 -26.0 10.0 -28.0 10.0 -33.0 10.0 -39.0 9.9 -44.0 11.2 -51.0 

-13.0 13.1 -14.0 14.2 -15.0 16.7 -18.0 19.4 -21.0 22.2 -24.0 25.3 -27.0 

-12.0 12.7 -13.0 13.8 -14.0 16.2 -17.0 18.8 -20.0 21.6 -23.0 24.6 -26.0 

-11.0 12.2 -12.0 13.3 -13.0 15.6 -16.0 18.1 -18.0 20.8 -21.0 23.6 -24.0 

-10.0 11.9 -11.0 12.9 -12.0 15.1 -15.0 17.6 -17.0 20.2 -20.0 22.9 -22.0 

-15.0 13.1 -16.0 14.2 -18.0 16.7 -21.0 19.4 -24.0 22.2 -28.0 25.3 -32.0 

-14.0 12.7 -16.0 13.8 -17.0 16.2 -20.0 18.8 -23.0 21.6 -27.0 24.6 -30.0 

-13.0 12.2 -15.0 13.3 -16.0 15.6 -19.0 18.l -22.0 20.8 -25.0 23.6 -29.0 

-13.0 11.9 -14.0 12.9 -15.0 15.1 -18.0 17.6 -21.0 20.2 -24.0 22.9 -27.0 

-15.0 13.1 -16.0 14.2 -18.0 16.7 -21.0 19.4 -24.0 22.2 -28.0 25.3 -32.0 

-14.0 12.7 -16.0 13.8 -17.0 16.2 -20.0 18.8 -23.0 21.6 -27.0 24.6 -30.0 

-13.0 12.2 -15.0 13.3 -16.0 15.6 -19.0 18.1 -22.0 20.8 -25.0 23.6 -29.0 

-13.0 11.9 -14.0 12.9 -15.0 15.1 -18.0 17.6 -21.0 20.2 -24.0 22.9 -27.0 

-14.0 14.3 -15.0 15.5 -16.0 18.2 -19.0 21.2 -22.0 24.3 -26.0 27.7 -30.0 

-13.0 13.6 -14.0 14.8 -16.0 17.4 -19.0 20.2 -22.0 23.2 -25.0 26.4 -28.0 

-12.0 12.8 -14.0 13.9 -15.0 16.3 -17.0 19.0 -20.0 21.7 -23.0 24.7 -27.0 

-12.0 12.1 -13.0 13.2 -14.0 15.5 -17.0 18.0 -19.0 20.6 -22.0 23.5 -25.0 

-10.0 10.6 -11.0 11.6 -12.0 13.6 -15.0 15.8 -17.0 18.1 -20.0 20.6 -22.0 

-17.0 14.3 -19.0 15.5 -20.0 18.2 -24.0 21.2 -28.0 24.3 -32.0 27.7 -37.0 

-16.0 13.6 -17.0 14.8 -19.0 17.4 -22.0 20.2 -26.0 23.2 -30.0 26.4 -34.0 

-14.0 12.8 -16.0 13.9 -17.0 16.3 -20.0 19.0 -23.0 21.7 -27.0 24.7 -31.0 

-13.0 12.1 -14.0 13.2 -16.0 15.5 -19.0 . 18.0 -22.0 20.6 -25.0 23.5 -28.0 

-10.0 10.6 -11.0 11.6 -12.0 13.6 :15.o 15.8 -17.0 18.1 -20.0 20.6 -22.0 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa. 

170 180 

12.6 -31.0 14.2 -35.0 

11.9 -30.0 13.3 -34.1 

10.8 -29.0 12.2 -32.9 

10.0 -28.0 11.3 -32.0 

12.6 -52.0 14.2 -58.7 

11.9 -46.0 13.3 -52.4 

10.8 -39.0 12.2 -44.1 

10.0 -33.0 11.3 -37.9 

12.6 -78.0 14.2 -88.3 

11.9 -65.0 13.3 -73.l 

10.8 -47.0 12.2 -53.1 

10.0 -33.0 11.3 -37.9 

17.9 -28.0 20.2 -32.0 

16.4 -27.0 18.4 -31.1 

14.3 -26.0 16.0 -29.9 

12.6 -25.0 14.2 -29.0 

17.9 -49.0 20.2 -55.8 

16.4 -45.0 18.4 -51.2 

14.3 -40.0 16.0 -45.4 

12.6 -36.0 14.2 -40.9 

17.9 -73.0 20.2 -82.4 

16.4 -68.0 18.4 -77.0 

14.3 -62.0 16.0 -69.9 

12.6 -5.7.0 14.2 -64.6 

28.5 -31.0 32.0 -35.0 

27.7 -29.0 31.1 -33.2 

26.7 -27.0 29.9 -30.8 

25.9 -25.0 29.0 -29.0 

28.5 -36.0 32.0 -40.9 

27.7 -34.0 31.1 -39.1 

26.7 -32.0 29.9 -36.8 

25.9 -31.0 29.0 -35.0 

28.5 -36.0 32.0 -40.9 

27.7 -34.0 31.1 -39.1 

26.7 -32.0 29.9 -36.8 

25.9 -31.0 29.0 -35.0 

31.2 -33.0 35.0 -37.9 

29.7 -32.0 33.4 -36.4 

27.9 -30.0 31.3 -34.3 

26.5 -29.0 29.8 32.7 

23.2 -25.0 26.1 -29.0 

31.2 -41.0 35.0 -46.8 

29.7 -39.0 33.4 -43.7 

27.9 -35.0 31.3 -39.5 

26.5 -32.0 29.8 -36.4 

23.2 -25.0 26.1 -29.0 

a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span 
length. For cladding fasteners, the effective wind area shall not be greater than the area that is tributary to an individual fastener. 

b. For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used. 
c. Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2(3). 
d. See Figure R301.2(7) for location of zones. 
e. Plus and minus signs signify pressures acting toward and away from the building surfaces. 
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TABLE R301.2(3) 
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2(2) 

EXPOSURE 
MEAN ROOF HEIGHT 

B c 
15 1.00 1.21 

20 1.00 1.29 

25 1.00 1.35 

30 1.00 1.40 

35 1.05 1.45 

40 1.09 1.49 

45 1.12 1.53 

50 1.16 1.56 

55 1.19 1.59 

60 1.22 1.62 

~ DESIGN TEMPERATURES IN THIS AREA MUST BE BASED ON 
lfiliiilll ANALYSIS OF LOCAL CLIMATE AND TOPOGRAPHY 

For SI: °C = [(°F)-32]/1.8. 

FIGURE R301.2(1) 

BUILDING PLANNING 

D 

1.47 

i.55 
1.61 

1.66 

1.70 

1.74 

1.78 

1.81 

1.84 

1.87 

ISOLINES OF THE 971/ 2 ·PERCENT WINTER (DECEMBER, JANUARY AND FEBRUARY) DESIGN TEMPERATURES (°F) 
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FIGURE R301.2(2) 
SEISMIC DESIGN CATEGORIES-SITE CLASS D 
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SEISMIC DESIGN CATEGORIES-SITE CLASS D 
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FIGURE R301.2(2)-continued 
SEISMIC DESIGN CATEGORIES-SITE CLASS D 
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FIGURE R301.2(2)-continued 
SEISMIC DESIGN CATEGORIES-SITE CLASS D 
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a. Alaska and Hawaii are classified as severe and negligible, respectively. 
b. Lines defining areas are approximate only. Local conditions may be more or less severe than indicated by region classification. A severe classification is where weather conditions result in significant 

snowfall combined with extended periods during which there is little or no natural thawing causing deicing salts to be used extensively. 

FIGURE R301.2(3) 
WEATHERING PROBABILITY MAP FOR CONCRETE•·b 
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Notes: 

Special Wind Region 

location 

Guam 
Virgin Islands 

American SafTl)a 

Hawaii -1Sf?~[f~~n&i!%Jf6r\1'.:~til~~~'.1J 

Vrrph 
195 
165 
160 
130 

(m's) 

(87) 
(74) 
{72) 
(58) 

_.-• .. /''-.,, 

150(67) 160(72} 

. g;;v ... 110{76} 

Puerto Rico 

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (1 Om) above ground for Exposure C category. 
2. Linear interpolation between contours is permitted. 
3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
4. Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions. 
5. Wind speeds correspond to approximately a 7% probability of exceedance in 50 years (Annual Exceedance Probability= 0.00143, MRI = 700 Years). 

FIGURE R301.2(4)A 
ULTIMATE DESIGN WIND SPEEDS 
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Wind Design Required 1111 
Special Wind Region 

Location Vtll>h (mis) 

Guam 1as {87) 150(67) 160(72) 

Virgin Islands 165 (74) • g/'-'170(76) 

American Sam:>a 160 (72) 

158(71) 
Hawaii - Special Wind Region StateWide 130 (58) Puerto Rico 

Notes: 
1. Values are nominal design 3-second gust wind speeds in miles per hour (mis) at 33 ft (10m) above ground for Exposure C category. 
2. Linear interpolation between contours is permitted. 
3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
4. Mountainous terrain, gorges, ocean promontories, and special wind re{'lions shall be examined for unusual wind conditions. 
5. Wind speeds correspond to approximately a 7% probability of exceedance in 50 years (Annual Exceedance Probability= 0.00143, MRI= 700 Years). 

FIGURE R301.2(4)B 
REGIONS WHERE WIND DESIGN IS REQUIRED 

CD 
c:: 
F 
c z 
Ci) 

"ti 

> z z z 
Ci) 



LANNING BUILDING p 

40 

(5) s (lb/ft2) URE R301.2 NITED STATE FIG FORTHEU 
W LOADS, p s• ) 

GROUND SNO (continued 

INTERNATIONAL 2015 
ODE® RESIDENTIAL C 



BUILDING PLANNING 

For SI: 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

FIGURE R301.2(5)-continued 
GROUND SNOW LOADS, Pu, FOR THE UNITED STATES (lb/ft2

) 
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Note: Lines defining areas are approximate only. Local conditions may be more or less severe than indicated by the region classification. 

FIGURE R301.2(6) 
TERMITE INFESTATION PROBABILITY MAP 
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WALLS 

GABLE ROOFS 
1° <es 45' 

For SI: 1 foot= 304.8 mm, 1 degree= 0.0175 rad. 
Note: a= 4 feet in all cases. 

r <es 45' 

GABLE ROOFS 
es7' 

HIP ROOFS 
7'<9s27' 

BUILDING PLANNING 

7'<9s27' 

FIGURE R301.2(7) 
COMPONENT AND CLADDING PRESSURE ZONES 

R301.2.1.2.1 Application of ASTM E 1996. The 
text of Section 2.2 of ASTM E 1996 shall be substi
tuted as follows: 

2.2 ASCE Standard: 

ASCE 7-10 American Society of Civil Engineers 
Minimum Design Loads for Buildings and Other 
Structures · 

The text of Section 6.2.2 of ASTM E 1996 shall 
be substituted as follows: 

6.2.2 uniess otherwise specified, select the wind 
zone based on the ultimate design wind speed, 
vult• as follows: 

6.2.2.1 Wind Zone 1-130 mph ::5 ultimate design 
wind speed, vult < 140 mph. 

6.2.2.2 Wind Zone 2-140 mph ::5 ultimate design 
wind speed, vult < 150 mph at greater than 1 mile 
(1.6 km) from the coastline. The coastline shall be 
measured from the mean high water mark. 

6.2.2.3 Wind Zone 3-150 mph (58 mis) ::5 ulti
mate design wind speed, v.It ::5 170 mph (76 mis), 
or 140 mph (54 mis) ::5 ultimate design wind 
speed, vult ::5 170 mph (76 mis) and within 1 mile 
(1.6 km) of the coastline. The coastline shall be 
measured from the mean high water mark. 

6.2.2.4 Wind Zone 4-ultimate design wind speed, I 
v.11 > 170 mph (76 mis). 

TABLE R301.2.1.2 
WINDBORNE DEBRIS PROTECTION FASTENING 

SCHEDULE FOR WOOD STRUCTURAL PANELS•,b,c,d 

FASTENER SPACING (lnches)'•b 

FASTENER TYPE Panel 4 feet< 6 feet< 
span::;; panel span panel span 
4feet ::;; 6 feet ::;; 8 feet 

No. 8 wood screw based 
anchor with 2-inch embedment 16 10 8 
length 

No. 10 wood screw based 
anchor with 2-inch embedment 16 12 9 
length 
1I4~inch lag screw based anchor 16 16 16 with 2-inch embedment length 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1pound=4.448 N, 
1 mile per hour= 0.447 mis. 

a. This table is based on 180 mph ultimate design wind speeds, v.11, and a 33- I 
foot mean roof height. 

b. Fasteners shall be installed at opposing ends of the wood structural panel. 
Fasteners shall be located not less than 1 inch from the edge of the panel. 

c. Anchors shall penetrate through the exterior wall covering with an 
embedment length of not less. than 2 inches into the building frame. 
Fasteners shall be located not less than 21

/ 2 inches from the edge of 
concrete block or concrete. 

d, Panels attached to masonry or masonry/stucco shall be attached using 
vibration-resistant anchors having an ultimate withdrawal capacity of not 
less than 1,500 pounds. 

WIND SPEED CONVERSIONS" 

110 

TABLE R301.2.1.3 I 
vu1

1 
115 120 Bo 140 150 160 110 180 190 200 

~v-~-a~~~~---1~-8-5~1---s-9~+---9-3~+--1-01~-+--1-0-8-+~1~1~6-+~1-24-,---+-__,.,13~2~1---13~9~+--1~47~-t--1~55----1 

For SI: 1 mile per hour = 0.447 mis. 
a. Linear interpolation is pennitted. 
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R301.2.l.3 Wind speed conversion. Where referenced 
documents are based on nominal design wind speeds 
and do not provide the means for conversion between 
ultimate design wind speeds and nominal design wind 
speeds, the ultimate design wind speeds, V"11, of Figure 
R301.2(4)A shall be converted to nominal design wind 
speeds, Vasd• using Table R301.2.l.3. 

R301.2.1.4 Exposure category. For each wind direc
tion considered, an exposure category that adequately 
reflects the characteristics of ground surface irregulari
ties shall be determined for the site at which the building 
or structure is to be constructed. For a site located in the 
transition zone between categories, the category result
ing in the largest wind forces shall apply. Account shall 
be taken of variations in ground surface roughness that 
arise from natural topography and vegetation as well as 
from constructed features. For a site where multiple 
detached one- and two-family dwellings, townhouses or 
other structures are to be constructed as part of a subdi
vision or master-planned community, or are otherwise 
designated as a developed area by the authority having 
jurisdiction, the exposure category for an individual 
structure shall be based upon the site conditions that will 
exist at the time when all adjacent structures on the site 
have been constructed, provided that their construction 
is expected to begin within one year of the start of con
struction for the structure for which the exposure cate
gory is determined. For any given wind direction, the 
exposure in which a specific building or other structure 
is sited shall be assessed as being one of the following 
categories: 

1. Exposure B. Urban and suburban areas, wooded 
areas or other terrain with numerous closely 
spaced obstructions having the size of single
family dwellings or larger. Exposure B shall be 
assumed unless the site meets the definition of 
another type exposure. 

2. Exposure C. Open terrain with scattered obstruc
tions, including surface undulations or other 
irregularities, having heights generally less than 
30 feet (9144 mm) extending more than 1,500 
feet ( 457 m) from the building site in any quad
rant. This exposure shall also apply to any build
ing located within Exposure B type terrain where 
the building is directly adjacent to open areas of 
Exposure C type terrain in any quadrant for a dis
tance of more than 600 feet (183 m). This cate
gory includes flat, open country and grasslands. 

3. Exposure D. Flat, unobstructed areas exposed to 
wind flowing over open water, smooth mud flats, 
salt flats and unbroken ice for a distance of not 
less than 5,000 feet (1524 m). This exposure shall 
apply only to those buildings and other structures 
exposed to the wind coming from over the unob-

structed area. Exposure D extends downwind I 
from the edge of the unobstructed area a distance 
of 600 feet (183 m) or 20 times the height of the 
building or structure, whichever is greater. 

R301.2.1.5 Topographic wind effects. In areas desig
nated in Table R301.2( 1) as having local historical data 
documenting structural damage to buildings caused by 
wind speed-up at isolated hills, ridges and escarpments 
that are abrupt changes from the general topography of 
the area, topographic wind effects shall be considered 
in the design of the building in accordance with Section 
R301.2.l.5.l or in accordance with the provisions of 
ASCE 7. See Figure R301.2.1.5.1(1) for topographic 
features for wind speed-up effect. 

In these designated areas, topographic wind effects 
shall apply only to buildings sited on the top half of an 
isolated hill, ridge or escarpment where all of the fol
lowing conditions exist: 

1. The average slope of the top half of the hill, ridge 
or escarpment is 10 percent or greater. 

2. The hill, ridge or escarpment is 60 feet (18 288 
mm) or greater in height for Exposure B, 30 feet 
(9144 mm) or greater in height for Exposure C, 
and 15 feet (4572 mm) or greater in height for 
ExposureD. 

3. The hill, ridge or escarpment is isolated or unob
structed by other topographic features of similar 
height in the upwind direction for a distance mea
sured from its high point of 100 times its height 
or 2 miles (3.2 km), whichever is less. See Figure 
R301.2.l.5.1(3) for upwind obstruction. 

4. The hill, ridge or escarpment protrudes by a fac
tor of two or more above the height of other 
upwind topographic features located in any quad
rant within a radius of 2 miles (3.2 km) measured 
from its high point. 

R301.2.1.5.l Simplified topographic wind speed
up method. As an alternative to the ASCE 7 topo
graphic wind provisions, the provisions of Section 
R301.2.l.5.l shall be permitted to be used to design 
for wind speed-up effects, where required by Sec
tion R301.2.l.5. 

Structures located on the top half of isolated 
hills, ridges or escarpments meeting the conditions 
of Section R301.2.l.5 shall be designed for an 
increased basic wind speed as determined by Table 
R301.2.l.5.l. On the high side of an escarpment, the 
increased basic wind speed shall extend horizontally 
downwind from the edge of the escarpment 1.5 
times the horizontal length of the upwind slope 
(l.5L) or 6 times the height of the escarpment (6H), 
whichever is greater. See Figure R301.2.l.5.1(2) for 
where wind speed increase is applied. 
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TABLE R301.2.1.5.1 
ULTIMATE DESIGN WIND SPEED MODIFICATION FOR TOPOGRAPHIC WIND EFFECT•·b 

ULTIMATE DESIGN AVERAGE SLOPE OF THE TOP HALF OF HILL, RIDGE OR ESCARPMENT (percent} 
WIND SPEED FROM 

0.10 0.125 0.15 0.175 0.20 0.23 0.25 
FIGURE R301.2(4}A 

(mph} Required ultimate design wind speed-up, modified for topographic wind speed-up (mph} 

110 132 137 142 147 152 158 162 

115 138 143 148 154 159 165 169 

120 144 149 155 160 166 172 176 

130 156 162 168 174 179 NIA NIA 
140 168 174 181 NIA NIA NIA NIA 
150 180 NIA NIA NIA NIA NIA NIA 

For SI: 1 mile per hour= 0.447 mis, 1 foot= 304.8 mm. 
a. Table applies to a feature height of 500 feet or less and dwellings sited a distance equal or greater than half the feature height. 
b. Where the ultimate design wind speed as modified by Table R301.2.l.5.1 equals or exceeds 140 miles per hour, the building shall be considered as "wind 

design required" in accordance with Section R301.2.1.1. 

H 

l H/2--~ 
L= 2Lh L= 2Lh 

ESCARPMENT RIDGE OR HILL 

Note: H/2 determines the measurement point for Lh. Lis twice Lh. 

FIGURE R301.2.1.5.1(1) 
TOPOGRAPHIC FEATURES FOR WIND SPEED-UP EFFECT 

APPLY INCREASED 
WIND SPEED TO 
TOP HALF OF HILL OR 
RIDGE 

L 

Lh 

HILL OR RIDGE 

GREATER OF 1.5L OR 6H 

ESCARPMENT 

FIGURE R301.2.1.5.1 (2) 
ILLUSTRATION OF WHERE ON A TOPOGRAPHIC FEATURE, WIND SPEED INCREASE IS APPLIED 
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CHECK FOR OBSTRUCTION IN ACCORDANCE 
WITH SECTION R301.2.1.5 IF DISTANCE IS 
LESS THAN 100 H, OR 2 MILES 

UPWIND TOPOGRAPHIC 
FEATURE 

'\\ ~ ESCARPMENT 

\ 
\ H 

~ RIDGE OR HILL 

FIGURE R301.2.1.5.1(3) 
UPWIND OBSTRUCTION 

R301.2.2 Seismic provisions. The seismic provisions of 
this code shall apply as follows: 

1. Townhouses in Seismic Design Categories C, D0, D1 

and Dz. 

2. Detached one- and two-family dwellings in Seismic 
Design Categories, D0, D1 and Dz. 

R301.2.2.1 Determination of seismic design cate
gory. Buildings shall be assigned a seismic design cate
gory in accordance with Figure R301.2(2). 

R301.2.2.1.1 Alternate determination of seismic 
design category. The seismic design categories and 
corresponding short-period design spectral response 
accelerations, Svs shown in Figure R301.2(2) are 
based on soil Site Class D, as defined in Section 
1613.3.2 of the International Building Code. If soil 
conditions are other than Site Class D, the short
period design spectral response accelerations, Svs• for 
a site can be determined in accordance with Section 
1613.3 of the International Building Code. The value 
of Svs determined in accordance with Section 1613.3 
of the International Building Code is permitted to be 
used to set the seismic design category in accordance 
with Table R301.2.2.1.1, and to interpolate between 
values in Tables R602.10.3(3), R603.9.2(1) and other 
seismic design requirements of this code. 

TABLE R301.2.2.1.1 
SEISMIC DESIGN CATEGORY DETERMINATION 

CALCULATED 505 SEISMIC DESIGN CATEGORY 

Svs s 0.17g A 

0.17g < Svs s 0.33g B 

0.33g < Svs s 0.50g c 
0.50g < Svs s 0.67g Do 

0.67g < Svs s 0.83g D1 

0.83g < SvsS l.25g D2 

1.25g < SDS E 

R301.2.2.1.2 Alternative determination of Seis
mic Design Category E. Buildings located in Seis
mic Design Category E in accordance with Figure 

R301.2(2) are permitted to be reclassified as being 
in Seismic Design Category Dz provided that one of 
the following is done: 

1. A more detailed evaluation of the seismic 
design category is made in accordance with 
the provisions and maps of the International 
Building Code. Buildings located in Seismic 
Design Category E in accordance with Table 
R301.2.2.1.1, but located in Seismic Design 
Category D in accordance with the Interna
tional Building Code, shall be permitted to be 
designed using the Seismic Design Category 
Dz requirements of this code. 

2. Buildings located in Seismic Design Category 
E that conform to the following additional 
restrictions are permitted to be constructed in 
accordance with the provisions for Seismic 
Design Category Dz of this code: 

2.1. All exterior shear wall lines or braced 
wall panels are in one plane vertically 
from the foundation to the uppermost 
story. 

2.2. Floors shall not cantilever past the 
exterior walls. 

2.3. The building is within the requirements 
of Section R301.2.2.2.5 for being con
sidered as regular. 

R301.2.2.2 Seismic Design Category C. Structures 
assigned to Seismic Design Category C shall conform 
to the requirements of this section. 

R301.2.2.2.1 Weights of materials. Average dead 
loads shall not exceed 15 pounds per square foot 
(720 Pa) for the combined roof and ceiling assem
blies (on a horizontal projection) or 10 pounds per 
square foot (480 Pa) for floor assemblies, except as 
further limited by Section R301.2.2. Dead loads for 
walls above grade shall not exceed: 

1. Fifteen pounds per square foot (720 Pa) for 
exterior light-frame wood walls. 
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2. Fourteen pounds per square foot (670 Pa) for 
exterior light-frame cold-formed steel walls. 

3. Ten pounds per square foot (480 Pa) for inte
rior light-frame wood walls. 

4. Five pounds per square foot (240 Pa) for inte
rior light-frame cold-formed steel walls. 

5. Eighty pounds per square foot (3830 Pa) for 8-
inch-thick (203 mm) masonry walls. 

6. Eighty-five pounds per square foot (4070 Pa) 
for 6-inch-thick (152 mm) concrete walls. 

7. Ten pounds per square foot (480 Pa) for SIP 
walls. 

Exceptions: 

1. Roof and ceiling dead loads not exceeding 
25 pounds per square foot (1190 Pa) shall be 
permitted provided that the wall bracing 
amounts in Section R602.10.3 are increased 
in accordance with Table R602.10.3(4). 

2. Light-frame walls with stone or masonry 
veneer shall be permitted in accordance 
with the provisions of Sections R702.l and 
R703. 

3. Fireplaces and chimneys shall be permitted 
in accordance with Chapter 10. 

R301.2.2.2.2 Stone and masonry veneer. 
Anchored stone and masonry veneer shall comply 
with the requirements of Sections R702.1 and R703. 

R301.2.2.2.3 Masonry construction. Masonry con
struction shall comply with the requirements of Sec
tion R606.12. 

R301.2.2.2.4 Concrete construction. Detached 
one- and two-family dwellings with exterior above
grade concrete walls shall comply with the require
ments of Section R608, PCA 100 or shall be 
designed in accordance with ACI 318. Townhouses 
with above-grade exterior concrete walls shall com
ply with the requirements of PCA 100 or shall be 
designed in accordance with ACI 318. 

R301.2.2.2.5 Irregular buildings. The seismic pro
visions of this code shall not be used for irregular 
structures located in Seismic Design Categories C, 
D0, D1 and D2• Irregular portions of structures shall 
be designed in accordance with accepted engineer
ing practice to the extent the irregular features affect 
the performance of the remaining structural system. 
Where the forces associated with the irregularity are 
resisted by a structural system designed in accor
dance with accepted engineering practice, design of 
the remainder of the building shall be permitted 
using the provisions of this code. A building or por
tion of a building shall be considered to be irregular 
where one or more of the following conditions 
occur: 

1. Where exterior shear wall lines or braced wall 
panels are not in one plane vertically from the 

2015 INTERNATIONAL FiESIDENTIAL CODE® 

BUILDING PLANNING 

foundation to the uppermost story in which 
they are required. 

Exception: For wood light-frame construc
tion, floors with cantilevers or setbacks not 
exceeding four times the nominal depth of 
the wood floor joists are permitted to sup
port braced wall panels that are out of 
plane with braced wall panels below pro
vided that: 

1. Floor joists are nominal 2 inches by 
10 inches (51 mm by 254 mm) or 
larger and spaced not more than 16 
inches ( 406 mm) on center. 

2. The ratio of the back span to the 
cantilever is not less than 2 to 1. 

3. Floor joists at ends of braced wall 
panels are doubled. 

4. For wood-frame construction, a con
tinuous rim joist is connected to ends 
of cantilever joists. When spliced, the 
rim joists shall be spliced using a gal
vanized metal tie not less than 0.058 
inch (1.5 mm) (16 gage) and 11

/ 2 

inches (38 mm) wide fastened with 
six l 6d nails on each side of the splice 
or a block of the same size as the rim 
joist of sufficient length to fit securely 
between the joist space at which the 
splice occurs fastened with eight l 6d 
nails on each side of the splice; and 

5. Gravity loads carried at the end of 
cantilevered joists are limited to 
uniform wall and roof loads and the 
reactions from headers having a span 
of 8 feet (2438 mm) or less. 

2. Where a section of floor or roof is not laterally 
supported by shear walls or braced wall lines 
on all edges. 

Exception: Portions of floors that do not 
support shear walls or braced wall panels 
above, or roofs, shall be permitted to 
extend not more than 6 feet (1829 mm) 
beyond a shear wall or braced wall line. 

3. Where the end of a braced wall panel occurs 
over an opening in the wall below and ends at 
a horizontal distance greater than 1 foot (305 
mm) from the edge of the opening. This provi
sion is applicable to shear walls and braced 
wall panels offset in plane and to braced wall 
panels offset out of plane as permitted by the 
exception to Item 1. 

Exception: For wood light-frame wall con
struction, one end of a braced wall panel 
shall be permitted to extend more than 1 
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foot (305 mm) over an opening not more 
than 8 feet (2438 mm) in width in the wall 
below provided that the opening includes a 
header in accordance with the following: 

1. The building width, loading condition 
and framing member species limita
tions of Table R602.7(1) shall apply; 
and 

2. Not less than one 2 x 12 or two 2 x 
10 for an opening not more than 4 
feet (1219 mm) wide; or 

3. Not less than two 2 x 12 or three 2 x 
10 for an opening not more than 6 
feet (1829 mm) in width; or 

4. Not less than three 2 x 12 or four 2 x 
10 for an opening not more than 8 
feet (2438 mm) in width; and 

5. The entire length of the braced wall 
panel does not occur over an opening 
in the wall below. 

4. Where an opening in a floor or roof exceeds 
the lesser of 12 feet (3658 mm) or 50 percent 
of the least floor or roof dimension. 

5. Where portions of a floor level are vertically 
offset. 

Exceptions: 
1. Framing supported directly by 

continuous foundations at the 
perimeter of the building. 

2. For wood light-frame construction, 
floors shall be permitted to be 
vertically offset when the floor 
framing is lapped or tied together as 
required by Section R502.6.l. 

6. Where shear walls and braced wall lines do 
not occur in two perpendicular directions. 

7. Where stories above grade plane partially or 
completely braced by wood wall framing in 
accordance with Section R602 or cold-formed 
steel wall framing in accordance with Section 
R603 include masonry or concrete construc
tion. Where this irregularity applies, the entire 
story shall be designed in accordance with 
accepted engineering practice. 

Exception: Fireplaces, chimneys and 
masonry veneer as permitted by this code. 

R301.2.2.3 Seismic Design Categories D0, D1 and D2• 

Structures assigned to Seismic Design Categories D0, 

D1 and D2 shall conform to the requirements for Seis-

mic Design Category C and the additional requirements 
of this section. 

R301.2.2.3.1 Height limitations. Wood-framed 
buildings shall be limited to three stories above 
grade plane or the limits given in Table 
R602.10.3(3). Cold-formed, steel-framed buildings 
shall be limited to less than or equal to three stories 
above grade plane in accordance with AISI S230. 
Mezzanines as defined in Section R202 that comply I 
with Section R325 shall not be considered as stories. 
Structural insulated panel buildings shall be limited 
to two stories above grade plane. 

R301.2.2.3.2 Stone and masonry veneer. 
Anchored stone and masonry veneer shall comply 
with the requirements of Sections R702.1 and R703. 

R301.2.2.3.3 Masonry construction. Masonry con
struction in Seismic Design Categories D0 and D1 
shall comply with the requirements of Section 
R606.12.l. Masonry construction in Seismic Design 
Category D2 shall comply with the requirements of 
Section R606.12.4. 

R301.2.2.3.4 Concrete construction. Buildings 
with exterior above-grade concrete walls shall com
ply with PCA 100 or shall be designed in accor
dance with ACI 318. 

R301.2.2.3.5 Cold-formed steel framing in Seis
mic Design Categories D0, D1 and D2• In Seismic 
Design Categories D0, D1 and D2 in addition to the 
requirements of this code, cold-formed steel framing 
shall comply with the requirements of AISI S230. 

R301.2.2.3.6 Masonry chimneys. Masonry chim
neys shall be reinforced and anchored to the build
ing in accordance with Sections Rl003.3 and 
R1003.4. 

R301.2.2.3.7 Anchorage of water heaters. Water 
heaters shall be anchored against movement and 
overturning in accordance with Section Ml 307 .2. 

R301.2.2.4 Seismic Design Category E. Buildings in 
Seismic Design Category E shall be designed to resist 
seismic loads in accordance with the International 
Building Code, except where the seismic design cate
gory is reclassified to a lower seismic design category 
in accordance with Section R301.2.2.l. Components of 
buildings not required to be designed to resist seismic 
loads shall be constructed in accordance with the provi
sions of this code. 

R301.2.3 Snow loads. Wood-framed construction, cold
formed, steel-framed construction and masonry and con
crete construction, and structural insulated panel construc
tion in regions with ground snow loads 70 pounds per 
square foot (3.35 k:Pa) or less, shall be in accordance with 
Chapters 5, 6 and 8. Buildings in regions with ground 
snow loads greater than 70 pounds per square foot (3.35 
k:Pa) shall be designed in accordance with accepted engi
neering practice. 
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R301.2.4 Floodplain construction. Buildings and struc
tures constructed in whole or in part in flood hazard areas 
(including A or V Zones) as established in Table 
R301.2(1), and substantial improvement and restoration of 
substantial damage of buildings and structures in flood 
hazard areas, shall be designed and constructed in accor
dance with Section R322. Buildings and structures that are 
located in more than one flood hazard area shall comply 
with the provisions associated with the most restrictive 
flood hazard area. Buildings and structures located in 
whole or in part in identified floodways shall be designed 
and constructed in accordance with ASCE 24. 

R301.2.4.1 Alternative provisions. As an alternative 
to the requirements in Section R322, ASCE 24 is per
mitted subject to the limitations of this code and the 
limitations therein. 

R301.3 Story height. The wind and seismic provisions of 
this code shall apply to buildings with story heights not 

I exceeding the following: · 

I 

I 

1. For wood wall framing, the story height shall not 
exceed 11 feet 7 inches (3531 mm) and the laterally 
unsupported bearing wall stud height permitted by 
Table R602.3(5). 

2. For cold-formed steel wall framing, the story height 
shall be not more than 11 feet 7 inches (3531 mm) and 
the unsupported bearing wall stud height shall be not 
more than 10 feet (3048 mm). 

3. For masonry walls, the story height shall be not more 
than 13 feet 7 inches (4140 mm) and the bearing wall 
clear height shall be not greater than 12 feet (3658 mm). 

Exception: An additional 8 feet (2438 mm) of bear
ing wall clear height is permitted for gable end walls. 

4. For insulating concrete form walls, the maximum story 
height shall not exceed 11feet7 inches (3531 mm) and 
the maximum unsupported wall height per story as per
mitted by Section R608 tables shall not exceed 10 feet 
(3048 mm). 

5. For structural insulated panel (SIP) walls, the story 
height shall be not greater than 11 feet 7 inches (3531 
mm) and the bearing wall height per story as permitted 
by Section R610 tables shall not exceed 10 feet (3048 
mm). 

Individual walls or wall studs shall be permitted to exceed 

I these limits as permitted by Chapter 6 provisions, provided 
that story heights are not exceeded. An engineered design 
shall be provided for the wall or wall framing members where 
the limits of Chapter 6 are exceeded. Where the story height 
limits of this section are exceeded, the design of the building, 
or the noncompliant portions thereof, to resist wind and seis
mic loads shall be in accordance with the International Build
ing Code. 

R301.4 Dead load. The actual weights of materials and con
struction shall be used for determining dead load with consid
eration for the dead load of fixed service equipment. 

R301.5 Live load. The minimum uniformly distributed live 
load shall be as provided in Table R301.5. 
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TABLE R301.5 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS 

(in pounds per square foot) 

USE LIVE LOAD 

Uninhabitable attics without storageb 10 

Uninhabitable attics with limited storageb,g 20 

Habitable attics and attics served with fixed stairs 30 

Balconies (exterior) and decks0 40 

Fire escapes 40 

Guards and handrailsd 200h 

Guard in-fill componentsf 5d' 

Passenger vehicle garages• so· 
Rooms other than sleeping rooms 40 

Sleeping rooms 30 

Stairs 40c 

For SI: 1 pound per square foot= 0.0479 kPa, 1 square inch= 645 mm2
, 

1 pound= 4.45 N. 
a. Elevated garage floors shall be capable of supporting a 2,000-pound load 

applied over a 20-square-inch area. 
b. Uninhabitable attics without storage are those where the clear height 

between joists and rafters is not more than 42 inches, or where there are 
not two or more adjacent trusses with web configurations capable of 
accommodating an assumed rectangle 42 inches in height by 24 inches in 
width, or greater, within the plane of the trusses. This live load need not 
be assumed to act concurrently with any other live load requirements. 

c. Individual stair treads shall be designed for the uniformly distributed live 
load or a 300-pound concentrated load acting over an area of 4 square 
inches, whichever produces the greater stresses. 

d. A single concentrated load applied in any direction at any point along the 
top. 

e. See Section R507.1 for decks attached to exterior walls. 
f. Guard in-fill components (all those except the handrail), balusters and 

panel fillers shall be designed to withstand a horizontally applied normal 
load of 50 pounds on an area equal to 1 square foot. This load need not be 
assumed to act concurrently with any other live load requirement. 

g. Uninhabitable attics with limited storage are those where the clear height 
between joists and rafters is not greater than 42 inches, or where there are 
two or more adjacent trusses with web configurations capable of 
accommodating an assumed rectangle 42 inches in height by 24 inches in 
width, or greater, within the plane of the trusses. 

The live load need only be applied to those portions of the joists or truss 
bottom chords where all of the following conditions are met: 

1. The attic area is accessible from an opening not less than 20 inches in 
width by 30 inches in length that is located where the clear height in 
the attic is not less than 30 inches. 

2. The slopes of the joists or truss bottom chords are not greater than 2 
inches vertical to 12 units horizontal. 

3. Required insulation depth is less than the joist or truss bottom chord 
member depth. 

The remaining portions of the joists or truss bottom chords shall be 
designed for a uniformly distributed concurrent live load of not less than 
10 pounds per square foot. 

h. Glazing used in handrail assemblies and guards shall be designed with a 
safety factor of 4. The safety factor shall be applied to each of the 
concentrated loads applied to the top of t:he rail, and to the load on the in
fill components. These loads shall be determined independent of one 
another, and loads are assumed not to occur with any other live load. 

49 

I 
I 



I 
I 

BUILDING PLANNING 

R301.6 Roof load. The roof shall be designed for the live 
load indicated in Table R301.6 or the snow load indicated in 
Table R301.2(1), whichever is greater. 

TABLE R301.6 
MINIMUM ROOF LIVE LOADS IN POUNDS-FORCE PER SQUARE 

FOOT OF HORIZONTAL PROJECTION 

TRIBUTARY LOADED AREA IN 
SQUARE FEET FOR ANY 

ROOF SLOPE STRUCTURAL MEMBER 

Oto 200 201to600 Over600 

Flat or rise less than 4 inches per 
20 16 12 

foot (1:3) 

Rise 4 inches per foot (1 :3) to 
16 14 12 

less than 12 inches per foot (1:1) 

Rise 12 inches per foot ( 1: 1) 
12 12 12 

andgreater 

For SI: 1 square foot= 0.0929 m2
, 1 pound per square foot= 0.0479 kPa, 

1 inch per foot= 83.3 rnm/m. 

R301. 7 Deflection. The allowable deflection of any struc
tural member under the live load listed in Sections R301.5 
and R301.6 or wind loads determined by Section R301.2.1 
shall not exceed the values in Table R301.7. 

TABLE R301.7 
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERSb· 0 

STRUCTURAL MEMBER ALLOWABLE 
DEFLECTION 

Rafters having slopes greater than 3:12 with 
L/180 

finished ceiling not attached to rafters 

Interior walls and partitions H/180 

Floors L/360 

Ceilings with brittle finishes (including plaster 
L/360 

and stucco) 
Ceilings with flexible finishes (including gypsum L/240 

board) 

All other structural members L/240 
Exterior walls-wind loads• with plaster or 

H/360 
stucco finish 

Exterior walls-wind loads• with other brittle H/240 
finishes 

Exterior walls-wind loads" with flexible finishes H/120d 

Lintels supporting masonry veneer walls0
• L/600 

Note: L =span length, H = span height. 

I 
a. For the purpose of the determining deflection limits herein, the wind load 

shall be permitted to be taken as 0. 7 times the component and cladding 
(ASD) loads obtained from Table R301.2(2). 

b For cantilever members, L shall be taken as twice the length of the 
cantilever., 

c. For aluminum structural members or panels used in roofs or walls of 
sunroom additions or patio covers, not supporting edge of glass or 
sandwich panels, the total load deflection shall not exceed L/60. For 
continuous aluminum structural members supporting edge of glass, the 
total load deflection shall not exceed L/175 for each glass lite or L/60 for 
the entire length of the member, whichever is more stringent. For 
sandwich panels used in roofs or walls of sunroom additions or patio 
covers, the total load deflection shall not exceed L/120. 

d. Deflection for exterior walls with interior gypsum board finish shall be 
limited to an allowable deflection of H/180. 

e. Refer to Section R703.8.2. 
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R301.8 Nominal sizes. For the purposes of this code, dimen
sions of lumber specified shall be deemed to be nominal 
dimensions unless specifically designated as actual dimen
sions. 

SECTION R302 
FIRE-RESISTANT CONSTRUCTION 

R302.1 Exterior walls. Construction, projections, openings 
and penetrations of exterior walls of dwellings and accessory 
buildings shall comply with Table R302.1(1); or dwellings 
equipped throughout with an automatic sprinkler system 
installed in accordance with Section P2904 shall comply 
with Table R302.1(2). 

Exceptions: 

1. Walls, projections, openings or penetrations in walls 
perpendicular to the line used to determine the fire 
separation distance. 

2. Walls of dwellings and accessory structures located 
on the same lot. 

3. Detached tool sheds and storage sheds, playhouses 
and similar structures exempted from permits are 
not required to provide wall protection based on 
location on the lot. Projections beyond the exterior 
wall shall not extend over the lot line. 

4. Detached garages accessory to a dwelling located 
within 2 feet (610 mm) of a lot line are permitted to 
have roof eave projections not exceeding 4 inches 
(102mm). 

5. Foundation vents installed in compliance with this 
code are permitted. 

R302.2 Townhouses. Common walls separating townhouses 
shall be assigned a fire-resistance rating in accordance with 
Section R302.2, Item 1 or 2. The common wall shared by two 
townhouses shall be constructed without plumbing or 
mechanical equipment, ducts or vents in the cavity of the 
common wall. The wall shall be rated for fire exposure from 
both sides and shall extend to and be tight against exterior 
walls and the underside of the roof sheathing. Electrical 
installations shall be in accordance with Chapters 34 through 
43. Penetrations of the membrane of common walls for elec
trical outlet boxes shall be in accordance with Section 
R302.4. 

1. Where a fire sprinkler system in accordance with 
Section P2904 is provided, the common wall shall 
be not less than a 1-hour fire-resistance-rated wall 
assembly tested in accordance with ASTM E 119 or 
UL263. 

2. Where a fire sprinkler system in accordance with I 
Section P2904 is not· provided, the common wall 
shall be not less than a 2-hour fire-resistance-rated 
wall assembly tested in accordance with ASTM E 
119 or UL 263. . 
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EXTERIOR WALL ELEMENT 

Walls 

Projections 

Openings in walls 

Penetrations 

For SI: 1 foot= 304.8 mm. 
NIA= Not Applicable. 

Fire-resistance rated 

Not fire-resistance rated 

Not allowed 

Fire-resistance rated 

Not fire-resistance rated 

Not allowed 

25 % maximum of wall area 

Unlimited 

All 

TABLE R302.1(1) 
EXTERIOR WALLS 

MINIMUM 
FIRE-RESISTANCE RATING 

1 hour-tested in accordance with ASTM E 119 
or UL 263 with exposure from both sides 

0 hours 

NIA 

1 hour on the underside., b 

0 hours 

NIA 

0 hours 

0 hours 

Comply with Section R302.4 

None required 

BUILDING PLANNING 

MINIMUM FIRE 
SEPARATION DISTANCE 

< 5 feet 

:?:: 5 feet 

< 2feet 

:?:: 2 feet to < 5 feet I 
:?:: 5 feet 

< 3 feet 

3 feet 

5 feet 

< 3 feet 

3 feet I 
a. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is provided from the wall top plate to I 

the underside of the roof sheathing. 
b. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that gable vent openings are not installed. 

TABLE R302.1(2) 
EXTERIOR WALLS-DWELLINGS WITH FIRE SPRINKLERS 

EXTERIOR WALL ELEMENT 
MINIMUM MINIMUM FIRE 

FIRE-RESISTANCE RATING SEPARATION DISTANCE 

Fire-resistance rated 
1 hour-tested in accordance with ASTM E 

Ofeet 
Walls 119 or UL 263 with exposure from the outside 

Projections 

Openings in walls 

Penetrations 

For SI: 1 foot= 304.8 mm. 
NIA= Not Applicable 

Not fire-resistance rated 

Not allowed 

Fire-resistance rated 

Not fire-resistance rated 

Not allowed 

Unlimited 

All 

Ohours 3 feet" 

NIA <2 feet 

1 hour on the undersideb· 0 2 feet• I 
Ohours 3 feet 

NIA < 3 feet 

0 hours .3 feet' 

Comply with Section R302.4 < 3 feet 

None required 3 feet• 

a. For residential subdivisions where all dwellings are equipped throughout with an automatic sprinkler system installed in accordance with Section P2904, the 
fire separation distance for nonrated exterior walls and rated projections shall be permitted to be reduced to 0 feet, and unlimited unprotected openings and 
penetrations shall be permitted, where the adjoining lot provides an open setback yard that is 6 feet or more in width on the opposite side of the property line. 

b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is provided from the wall top plate I 
to the underside of the roof sheathing. 

c. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that gable vent openings are not installed. 

R302.2.1 Continuity. The fire-resistance-rated wall or 
assembly separating townhouses shall be continuous from 
the foundation to the underside of the roof sheathing, deck 
or slab. The fire-resistance rating shall extend the full length 
of the wall or assembly, including wall extensions through 
and separating attached enclosed accessory structures. 

R302.2.2 Parapets for townhouses. Parapets constructed 
in accordance with Section R302.2.3 shall be constructed 
for townhouses as an extension of exterior walls or com
mon walls in accordance with the following: 

1. Where roof surfaces adjacent to the wall or walls are 
at the same elevation; the parapet shall extend not less 
than 30 inches (762 mm) above the roof surfaces. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

2. Where roof surfaces adjacent to the wall or walls are 
at different elevations and the higher roof is not 
more than 30 inches (762 mm) above the lower roof, 
the parapet shall extend not less than 30 inches (762 
mm) above the lower roof surface. 

Exception: A parapet is not required in the preced
ing two cases where the roof covering complies 
with a minimum Class C rating as tested in accor-1 
dance with ASTM E 108 or UL 790 and the roof 
decking or sheathing is of noncombustible materi
als or approved fire-retardant-treated wood for a 
distance of 4 feet (1219 mm) on each side of the 
wall or walls, or one layer of 5/ 8-inch (15.9 mm) 
Type X gypsum board is installed directly beneath 
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the roof decking or sheathing, supported by not 
less than nominal 2-inch (51 mm) ledgers attached 
to the sides of the roof framing members, for a dis
tance of not less than4feet (1219 mm) on each side 
of the wall or walls and any openings or penetra
tions in the roof are not within 4 feet (1219 mm) of 
the common walls. 

3. A parapet is not required where roof surfaces adja
cent to the wall or walls are at different elevations 
and the higher roof is more than 30 inches (762 mm) 
above the lower roof. The common wall construc
tion from the lower roof to the underside of the 
higher roof deck shall have not less than a 1-hour 
fire-resistance rating. The wall shall be rated for 
exposure from both sides. 

R302.2.3 Parapet construction. Parapets shall have the 
same fire-resistance rating as that required for the support
ing wall or walls. On any side adjacent to a roof surface, the 
parapet shall have noncombustible faces for the uppermost 
18 inches ( 457 mm), to include counterflashing and coping 
materials. Where the roof slopes toward a parapet at slopes 
greater than 2 units vertical in 12 units horizontal (16. 7-per
cent slope), the parapet shall extend to the same height as 
any portion of the roof within a distance of 3 feet (914 mm), 
and the height shall be not less than 30 inches (762 mm). 

R302.2.4 Structural independence. Each individual 
townhouse shall be structurally independent. 

Exceptions: 

1. Foundations supporting exterior walls or com
mon walls. 

2. Structural roof and wall sheathing from each unit 
fastened to the common wall framing. 

3. Nonstructural wall and roof coverings. 

4. Flashing at termination of roof covering over 
common wall. 

5. Townhouses separated by a common wall as pro-
vided in Section R302.2; Item 1 or 2. 

R302.3 Two-family dwellings. Dwelling units in two-family 
dwellings shall be separated from each other by wall and 
floor assemblies having not less than a 1-hour fire-resistance 
rating where tested in accordance with ASTM E 119 or UL 
263. Fire-resistance-rated floor/ceiling and wall assemblies 
shall extend to and be tight against the exterior wall, and wall 
assemblies shall extend from the foundation to the underside 
of the roof sheathing. 
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Exceptions: 

1. A fire-resistance rating of 1I2 hour shall be permitted in 
buildings equipped throughout with an automatic 
sprinkler system installed in accordance with NFP A 
13. 

2. Wall assemblies need not extend through attic spaces 
where the ceiling is protected by not less than 5/ 8-inch 
(15.9 mm) Type X gypsum board, an attic draft stop 
constructed as specified in Section R302.12.1 is pro
vided above and along the wall assembly separating 
the dwellings and the structural framing supporting 

the ceiling is protected by not less than 1/ 2-inch (12.7 
mm) gypsum board or equivalent. 

R302.3.1 Supporting construction. Where floor assem
blies are required to be fire-resistance rated by Section 
R302.3, the supporting construction of such assemblies 
shall have an equal or greater fire-resistance rating. 

R302.4 Dwelling unit rated penetrations. Penetrations of 
wall or floor-ceiling assemblies required to be fire-resistance 
rated in accordance with Section R302.2 or R302.3 shall be 
protected in accordance with this section. 

, R302.4.1 Through penetrations. Through penetrations of 
fire-resistance-rated wall or floor assemblies shall comply 
with Section R302.4. l. l or R302.4.1.2. 

Exception: Where the penetrating items are steel, fer
rous or copper pipes, tubes or conduits, the annular 
space shall be protected as follows: 

1. In concrete or masonry wall or floor assemblies, 
concrete, grout or mortar shall be permitted 
where installed to the full thickness of the wall or 
floor assembly or the thickness required to main
tain the fire-resistance rating, provided that both 
of the following are complied with: 

1.1. The nominal diameter of the penetrating 
item is not more than 6 inches (152 mm). 

1.2. The area of the opening through the wall 
does not exceed 144 square inches (92 
900 m:m.2). 

2. The material used to fill the annular space shall 
prevent the passage of flame and hot gases suffi
cient to ignite cotton waste where subjected to 
ASTM E 119 or UL 263 time temperature fire 
conditions under a positive pressure differential 
of not less than 0.01 inch of water (3 Pa) at the 
location of the penetration for the time period 
equivalent to the fire-resistance rating of the con
struction penetrated. 

R302.4.1.1 Fire-resistance-rated assembly. Penetra
tions shall be installed as tested in the approved fire
resistance-rated assembly. 

R302.4.1.2 Penetration firestop system. Penetrations 
shall be protected by an approved penetration firestop 
system installed as tested in accordance with ASTM E 
814 or UL 1479, with a positive pressure differential of 
not less than 0.01 inch of water (3 Pa) and shall have an 
F rating of not less than the required fire-resistance rat
ing of the wall or floor-ceiling assembly penetrated. 

R302.4.2 Membrane penetrations. Membrane penetra
tions shall comply with Section R302.4. l. Where walls are 
required to have a fire-resistance rating, recessed fixtures 
shall be installed so that the required fire-resistance rating 
will not be reduced. 

Exceptions: 

1. Membrane penetrations of not more than 2-hour 
fire-resistance-rated walls and partitions by steel 
electrical boxes that do not exceed 16 square 
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inches (0.0103 m2
) in area provided that the aggre

gate area of the openings through the membrane 
does not exceed 100 square inches (0.0645 m2

) in 
any 100 square feet (9.29 m2

) of wall area. The 
annular space between the wall membrane and the 
box shall not exceed 1/ 8 inch (3.1 mm). Such boxes 
on opposite sides of the wall shall be separated by 
one of the following: 

1.1. By a horizontal distance of not less than 
24 inches (610 mm) where the wall or 
partition is constructed with individual 
noncommunicating stud cavities. 

1.2. By a horizontal distance of not less than 
the depth of the wall cavity where the wall 
cavity is filled with cellulose loose-fill, 
rockwool or slag mineral wool insulation. 

1.3. By solid fireblocking in accordance with 
Section R302. l l. 

1.4. By protecting both boxes with listed putty 
pads. 

1.5. By other listed materials and methods. 

2. Membrane penetrations by listed electrical boxes 
of any materials provided that the boxes have 
been tested for use in fire-resistance-rated assem
blies and are installed in accordance with the 
instructions included in the listing. The annular 
space between the wall membrane and the box 
shall not exceed 1

/ 8 inch (3.1 mm) unless listed 
otherwise. Such boxes on opposite sides of the 
wall shall be separated by one of the following: 

2.1. By the horizontal distance specified in the 
listing of the electrical boxes. 

2.2. By solid fireblocking in accordance with 
Section R302. l l. 

2.3. By protecting both boxes with listed putty 
pads. 

2.4. By other listed materials and methods. 

3. The annular space created by the penetration of a 
fire sprinkler provided that it is covered by a 
metal escutcheon plate. 

R302.5 Dwelling-garage opening and penetration protec
tion. Openings and penetrations through the walls or ceilings 
separating the dwelling from the garage shall be in accor
dance with Sections R302.5.l through R302.5.3. 

BUILDING PLANNING 

R302.5.1 Opening protection. Openings from a private 
garage directly into a room used for sleeping purposes shall 
not be permitted. Other openings between the garage and 
residence shall be equipped with solid wood doors not less 
than 13

/ 8 inches (35 mm) in thickness, solid or honeycomb
core steel doors not less than 1 \ inches (35 mm) thick, or 
20-rninute fire-rated doors, equipped with a self-closing 
device. 

R302.5.2 Duct penetration. Ducts in the garage and ducts 
penetrating the walls or ceilings separating the dwelling 
from the garage shall be constructed of a minimum No. 26 
gage (0.48 mm) sheet steel or other approved material and 
shall not have openings into the garage. 

R302.5.3 Other penetrations. Penetrations through the 
separation required in Section R302.6 shall be protected as 
required by Section R302.11, Item 4. 

R302.6 Dwelling-garage fire separation. The garage shall I 
be separated as required by Table R302.6. Openings in 
garage walls shall comply with Section R302.5. Attachment 
of gypsum board shall comply with Table R702.3.5. The wall 
separation provisions of Table R302.6 shall not apply to 
garage walls that are perpendicular to the adjacent dwelling 
unit wall. 

R302.7 Under-stair protection. Enclosed accessible space 
under stairs shall have walls, under-stair surface and any sof
fits protected on the enclosed side with 1

/ 2-inch (12.7 mm) 
gypsum board. 

R302.8 Foam plastics. For requirements for foam plastics, 
see Section R316. 

R302.9 Flame spread index and smoke-developed index 
for wall and ceiling finishes. Flame spread and smoke devel
oped indexes for wall and ceiling finishes shall be in accor
dance with Sections R302.9.l through R302.9.4. 

R302.9.1 Flame spread index. Wall and ceiling finishes 
shall have a flame spread index of not greater than 200. 

Exception: Flame spread index requirements for fin
ishes shall not apply to trim defined as picture molds, 
chair rails, baseboards and handrails; to doors and win
dows or their frames; or to materials that are less than 1/ 28 

inch (0.91 mm) in thickness cemented to the surface of 
walls or ceilings if these materials exhibit flame spread 
index values not greater than those of paper of this thick
ness cemented to a noncombustible backing. 

TABLE R302.6 
DWELLING-GARAGE SEPARATION 

SEPARATION MATERIAL 

From the residence and attics 
Not less than 1

/ 2-inch gypsum board or equivalent applied to the 
garage side 

From habitable rooms above the garage Not less than 5/ 8-inch Type X gypsum board or equivalent 

Structure(s) supporting floor/ceiling assemblies used for separation Not less than 1
/ 2-inch gypsum board or equivalent 

required by this section 

Garages located less than 3 feet from a dwelling unit on the same lot Not less than 1
/ 2-inch gypsum board or equivalent applied to the inte-

rior side of exterior walls that are within this area 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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R302.9.2 Smoke-developed index. Wall and ceiling fin
ishes shall have a smoke-developed index of not greater 
than 450. 

R302.9.3 Testing. Tests shall be made in accordance with 
ASTM E 84 or UL 723. 

R302.9.4 Alternative test method. As an alternative to 
having a flame spread index of not greater than 200 and a 
smoke-developed index of not greater than 450 where 
tested in accordance with ASTM E 84 or UL 723, wall and 
ceiling finishes shall be permitted to be tested in accor
dance with NFP A 286. Materials tested in accordance with 
NFP A 286 shall meet the following criteria: 

The interior finish shall comply with the following: 

1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 

2. The flame shall not spread to the outer extremity 
of the sample on any wall or ceiling. 

3. Flashover, as defined in NFPA 286, shall not 
occur. 

4. The peak heat release rate throughout the test 
shall not exceed 800 kW. 

5. The total smoke released throughout the test shall 
not exceed 1,000 m2

• 

R302.10 Flame spread index and smoke-developed index 
for insulation. Flame spread and smoke-developed index for 
insulation shall be in accordance with Sections R302.10.l 
through R302.10.5. 
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R302.10.1 Insulation. Insulation materials, including fac
ings, such as vapor retarders and vapor-permeable mem
branes installed within floor-ceiling assemblies, roof
ceiling assemblies, wall assemblies, crawl spaces and 
attics shall have a flame spread index not to exceed. 25 
with an accompanying smoke-developed index not to 
exceed 450 where tested in accordance with ASTM E 84 
or UL 723. 

Exceptions: 

1. Where such materials are installed in concealed 
spaces, the flame spread index and smoke-devel
oped index limitations do not apply to the fac
ings, provided that the facing is installed in 
substantial contact with the unexposed surface of 
the ceiling, floor or wall finish. 

2. Cellulose fiber loose-fill insulation, that is not 
spray applied, complying with the requirements 
of Section R302.10.3, shall not be required to 
meet the smoke-developed index of not more 
tham 450 and shall be required to meet a smoke
developed index of not more than 450 where 
tested in accordance with CAN/ULC S 102.2. 

3. Foam plastic insulation shall comply with Sec-
tion R316. 

R302.10.2 Loose-fill insulation. Loose-fill insulation 
materials that cannot be mounted in the ASTM E 84 or UL 
723 apparatus without a screen or artificial supports shall 
comply with the flame spread and smoke-developed limits 

of Section R302.10. l where tested in accordance with 
CAN/ULC S 102.2. 

Exception: Cellulosic fiber loose-fill insulation shall I 
not be required to be tested in accordance with CAN/ 
ULC S 102.2, provided such insulation complies with 
the requirements of Sections R302.10.l and R302.10.3. 

R302.10.3 Cellulosic fiber loose-fill insulation. Cellu- I 
losic fiber loose-fill insulation shall comply with CPSC 16 
CFR, Parts 1209 and 1404. Each package of such insulat
ing material shall be clearly labeled in accordance with 
CPSC 16 CFR, Parts 1209 and 1404. 

R302.10.4 Exposed attic insulation. Exposed insulation 
materials installed on attic floors shall have a critical radi
ant flux not less than 0.12 watt per square centimeter. 

R302.10.5 Testing. Tests for critical radiant flux shall be 
made in accordance with ASTM E 970. 

R302.11 Fireblocking. In combustible construction, fire
blocking shall be provided to cut off both vertical and hori
zontal concealed draft openings and to form an effective fire 
barrier between stories, and between a top story and the roof 
space. 

Fireblocking shall be provided in wood-framed construc
tion in the following locations: 

1. In concealed spaces of stud walls and partitions, includ
ing furred spaces and parallel rows of studs or stag
gered studs, as follows: 

1.1. Vertically at the ceiling and floor levels. 

1.2. Horizontally at intervals not exceeding 10 feet 
(3048 mm). 

2. At interconnections between concealed vertical and 
horizontal spaces such as occur at soffits, drop ceilings 
and cove ceilings. 

3. In concealed spaces between stair stringers at the top 
and bottom of the run. Enclosed spaces under stairs 
shall comply with Section R302.7. 

4. At openings around vents, pipes, ducts, cables and 
wires at ceiling and floor level, with an approved mate
rial to resist the ffee passage of flame and products of 
combustion. The material filling this annular space 
shall not be required to meet the ASTM E 136 require
ments. 

5. For the fireblocking of chimneys and fireplaces, see 
Section Rl003.19. 

6. Fireblocking of cornices of a two-family dwelling is 
required at the line of dwelling unit separation. 

R302.11.1 Fireblocking materials. Except as provided in 
Section R302.11, Item 4, fireblocking shall consist of the 
following materials. 

1. Two-inch (51 mm) nominal lumber. 

2. Two thicknesses of 1-inch (25.4 mm) nominal lum
ber with broken lap joints. 

3. One thickness of 23
/ 32-inch (18.3 mm) wood struc

tural panels with joints backed by 23
/ 32-inch (18.3 

mm) wood structural panels. 
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4. One thickness of 3
/ 4-inch (19.1 mm) particleboard 

with joints backed by 3
/ 4-inch (19.1 mm) particle

board. 

5. One-half-inch (12.7 mm) gypsum board. 

6. One-quarter-inch (6.4 mm) cement-based millboard. 

7. Batts or' blankets of mineral wool or glass fiber or 
other approved materials installed in such a manner 
as to be securely retained in place. 

8. Cellulose insulation installed as tested in accordance 
with ASTM E 119 or UL 263, for the specific appli
cation. 

R302.11.1.1 Batts or blankets of mineral or glass 
fiber. Batts or blankets of mineral or glass fiber or 
other approved nonrigid materials shall be permitted 
for compliance with the 10-foot (3048 mm) horizontal 
fireblocking in walls constructed using parallel rows of 
studs or staggered studs. 

R302.ll.l.2 Unfaced fiberglass. Unfaced fiberglass 
batt insulation used as fireblocking shall fill the entire 
cross section of the wall cavity to a height of not less 
than 16 inches (406 mm) measured vertically. Where 
piping, conduit or similar obstructions are encountered, 
the insulation shall be packed tightly around the 
obstruction. 

R302.11.1.3 Loose-fill insulation material. Loose-fill 
insulation material shall not be used as a fireblock 
unless specifically tested in the form and manner 
intended for use to demonstrate its ability to remain in 
place and to retard the spread of fire and hot gases. 

R302.11.2 Fireblocking integrity. The integrity of fire-
. blocks shall be maintained. 

R302.12 Draftstopping. In combustible construction where 
there is usable space both above and below the concealed 
space of a floor-ceiling assembly, draftstops shall be installed 
so that the area of the concealed space does not exceed 1,000 
square feet (92.9 m2

). Draftstopping shall divide the con
cealed space into approximately equal areas. Where the 
assembly is enclosed by a floor membrane above and a ceil
ing membrane below, draftstopping shall be provided in 
floor-ceiling assemblies under the following circumstances: 

1. Ceiling is suspended under the floor framing. 

2. Floor framing is constructed of truss-type open-web or 
perforated members. 

R302.12.l Materials. Draftstopping materials shall be not 
less than 1

/ 2-inch (12.7 mm) gypsum board, 3
/ 8-inch (9.5 

mm) wood structural panels or other approved materials 
adequately supported. Draftstopping shall be installed par
allel to the floor framing members unless otherwise 
approved by the building official. The integrity of the 
draftstops shall be maintained. 

R302.13 Fire protection of floors. Floor assemblies that are 
not required elsewhere in this code to be fire-resistance rated, 
shall be provided with a 1

/ 2-inch (12.7 mm) gypsum wall
board membrane, 5

/ 8-inch (16 mm) wood structural panel 

I membrane, or equivalent on the underside of the floor fram
ing member. Penetrations or openings for ducts, vents, elec-
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trical outlets, lighting, devices, luminaires, wires, speakers, I 
drainage, piping and similar openings or penetrations· shall be 
permitted. 

Exceptions: 

1. Floor assemblies located directly over a space pro
tected by an automatic sprinkler system in accor
dance with Section P2904, NFPA 13D, or other 
approved equivalent sprinkler system. 

2. Floor assemblies located directly over a crawl space 
not intended for storage or fuel-fired appliances. 

3. Portions of floor assemblies shall be permitted to be 
unprotected where complying with the following: · 

3.1. The aggregate area of the unprotected portions 
does not exceed 80 square feet (7.4 m2

) per story 

3.2. Fireblocking in accordance with Section 
R302. l 1. l is installed along the perimeter of the 

·unprotected portion to separate the unprotected 
portion from the remainder of the floor assem
bly. 

4. Wood floor assemblies using dimension lumber or 
structural composite lumber equal to or greater than 
2-inch by 10-inch (50.8 mm by 254 mm) nominal 
dimension, or other approved floor assemblies dem
onstrating equivalent fire performance. 

R302.14 Combustible insulation clearance. Combustible 
insulation shall be separated not less than 3 inches (76 mm) 
from recessed luminaires, fan motors and other heat-produc
ing devices. 

Exception: Where heat-producing devices are listed for 
lesser clearances, combustible insulation complying with 
the listing requirements shall be separated in accordance 
with the conditions stipulated in the listing. 

Recessed luminaires installed in the building thermal 
envelope shall meet the requirements of Section Nl 102.4.5 of 
this code. 

SECTION R303 
LIGHT, VENTILATION AND HEATING 

R303.1 Habitable rooms. Habitable rooms shall have an 
aggregate glazing area of not less than 8 percent of the floor 
area of such rooms. Natural ventilation shall be through win
dows, skylights, doors, louvers or other approved openings to I 
the outdoor air. Such openings shall be provided with ready 
access or shall otherwise be readily controllable by the build
ing occupants. The openable area to the outdoors shall be not 
less than 4 percent of the floor area being ventilated. 

Exceptions: 

1. The glazed areas need not be openable where the 
opening is not required by Section R310 and a 
whole-house mechanical ventilation system is 
installed in accordance with Section Ml507. 

2. The glazed areas need not be installed in rooms 
where Exception 1 is satisfied and artificial light is 
provided that is capable of producing an average 
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illumination of 6 footcandles (65 lux) over the area 
of the room at a height of 30 inches (762 mm) above 
the floor level. 

3. Use of sunroom and patio covers, as defined in Sec
tion R202, shall be permitted for natural ventilation if 
in excess of 40 percent of the exterior sunroom walls 
are open, or are enclosed only by insect screening. 

R303.2 Adjoining rooms. For the purpose of determining 
light and ventilation requirements, any room shall be consid
ered to be a portion of an adjoining room where not less than 
one-half of the area of the common wall is open and unob
structed and provides an opening of not less than one-tenth of 
the floor area of the interior room and not less than 25 square 
feet (2.3 m.2). 

Exception: Openings required for light or ventilation shall 
be permitted to open into a sunroom with thermal isolation 
or a patio cover, provided that there is an openable area 
between the adjoining rooni and the sunroom or patio 
cover of not less than one-tenth of the floor area of the 
interior room and not less than 20 square feet (2 m2

). The 
minimum openable area to the outdoors shall be based 
upon the total floor area being ventilated. 

R303.3 Bathrooms. Bathrooms, water closet compartments 
and other similar rooms shall be provided with aggregate glaz
ing area in windows of not less than 3 square feet (0.3 m2

), one
half of which must be openable. 

Exception: The glazed areas shall not be required where 
artificial light and a local exhaust system are provided. 
The minimum local exhaust rates shall be determined in 
accordance with Section M1507. ·Exhaust air from the 
space shall be exhausted directly to the outdoors. 

R303.4 Mechanical ventilation. Where the air infiltration 
I rate of a dwelling unit is 5 air changes per hour or less where 

tested with a blower door at a pressure of 0.2 inch w.c (50 Pa) 
in accordance with Section N1102.4.l.2, the dwelling unit 
shall be provided with whole-house mechanical ventilation in 
accordance with Section M1507.3. 

I 

I 

R303.5 Opening location. Outdoor intake and exhaust open
ings shall be located in accordance with Sections R303.5.1 
and R303.5.2. 
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R303.5.1 Intake openings. Mechanical and gravity out
door air intake openings shall be located not less than 10 
feet (3048 mm) from any hazardous or noxious contami-
nant, such as vents, chimneys, plumbing vents, streets, 
alleys, parking lots and loading docks. 

For the purpose of this section, the exhaust from dwell
ing unit toilet rooms, bathrooms and kitchens shall not be 
considered as hazardous or noxious. 

Exceptions: 

1. The 10-foot (3048 mm) separation is not required 
where the intake opening is located 3 feet (914 
mm) or greater below the contaminant source. 

2. Vents and chimneys serving fuel-burning appli~ I 
ances shall be terminated in accordance with the 
applicable provisions of Chapters 18 and 24. 

3. Clothes dryer exhaust ducts shall be terminated in 
accordance with Section Ml502.3. 

R303.5.2 Exhaust openings. Exhaust air shall not be 
directed onto walkways. 

R303.6 Outside opening protection. Air exhaust and intake 
openings that terminate outdoors shall be protected with cor
rosion-resistant screens, louvers or grilles having an opening 
size of not less than 1

/ 4 inch (6 mm) and a maximum opening 
size of 1/ 2 inch (13 mm), in any dimension. Openings shall be 
protected against local weather conditions. Outdoor air 
exhaust and intake openings shall meet the provisions for 
exterior wall opening protectives in accordance with this 
code. 

R303.7 Interior stairway illumination. Interior stairways 
shall be provided with an artificial light source to illuminate 
the landings and treads. The light source shall be capable of 
illuminating treads and landings to levels of not less than 1 
foot-candle (11 lux) as measured at the center of treads and 
landings. There shall be a wall switch at each floor level to 
control the light source where the stairway has six or more 
risers. 

Exception: A switch is not required where remote, central 
or automatic control of lighting is provided. 

R303.7.1 Light activation. Where lighting outlets are 
installed in interior stairways, there shall be a wall switch 
at each floor level to control the lighting outlet where the 
stairway has six or more risers. The illumination of exte
rior stairways shall be controlled from inside the dwelling 
unit. 

Exception: Lights that are continuously illuminated or 
automatically controlled. 

R303.8 Exterior stairway illumination. Exterior stairways 
shall be provided with an artificial light source located at the 
top landing of the stairway. Exterior stairways providing 
access to a basement from the outdoor grade level shall be 
provided with an artificial light source located at the bottom 
landing of the stairway. 

R303.8.l Sunroom additions. Required glazed openings 
shall be permitted to open into sunroom additions or patio 
covers that abut a street, yard or court if in excess of 40 
percent of the exterior sunroom walls are open, or are 
enclosed only by insect screening, and the ceiling height 
of the sunroom is not less than 7 feet (2134 mm). 

R303.9 Required heating. Where the winter design tempera
ture in Table R301.2(1) is below 60°F (l6°C), every dwelling 
unit shall be provided with heating facilities capable of main
taining a room temperature of not less than 68°F (20°C) at a 
point 3 feet (914 mm) above the floor and 2 feet (610 mm) 
from exterior walls in habitable rooms at the design tempera
ture. The instailation of one or more portable space heaters 
shall not be used to achieve compliance with this section. 
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SECTION R304 
MINIMUM ROOM AREAS 

I R304.1 Minimum area. Habitable rooms shall have a floor 
area of not less than 70 square feet (6.5 m2

). 

Exception: Kitchens. 

R304.2 Minimum dimensions. Habitable rooms shall be not 
less than 7 feet (2134 mm) in any horizontal dimension. 

Exception: Kitchens. 

R304.3 Height effect on room area. Portions of a room with 
a sloping ceiling measuring less than 5 feet (1524 mm) or a 
furred ceiling measuring less than 7 feet (2134 mm) from the 
finished floor to the finished ceiling shall not be considered 
as contributing to the minimum required habitable area for 
that room. 

SECTION R305 
CEILING HEIGHT 

I R305.1 Minimum height. Habitable space, hallways and 
portions of basements containing these spaces shall have a 

I 
ceiling height of not less than 7 feet (2134 mm). Bathrooms, 
toilet rooms and laundry rooms shall have a ceiling height of 
not less than 6 feet 8 inches (2032 mm). 

Exceptions: 

1. For rooms with sloped ceilings, the required floor 
area of the room shall have a ceiling height of not 
less than 5 feet (1524 mm) and not less than 50 per
cent of the required floor area shall have a ceiling 
height of not less than 7 feet (2134 mm). 

2. The ceiling height above bathroom and toilet room 
fixtures shall be such that the fixture is capable of 
being used for its intended purpose. A shower or tub 
equipped with a showerhead shall have a ceiling 
height of 11ot less than 6 feet 8 inches (2032 mm) 
above an area of not less than 30 inches (762 mm) 
by 30 inches (762 mm) at the showt<rhead. 

3. Beams, girders, ducts or other obstructions in base
ments containing habitable space shall be permitted 
to project to within 6 feet 4 inches (1931 mm) of the 
finished floor. 

R305.1.1 Basements. Portions of basements that do not 
I contain habitable space or hallways shall have a ceiling 

height of not less than 6 feet 8 inches (2032 mm). 

Exception: At beams, girders, ducts or other obstruc
tions, the ceiling height shall be not less than 6 feet 4 
inches (1931 mm) from the finished floor. 

SECTION R306 
SANITATION 

R306.1 Toilet facilities. Every dwelling unit shall be pro
vided with a water closet, lavatory, and a bathtub or shower. 

R306.2 Kitchen. Each dwelling unit shall be provided with a 
kitchen area and every kitchen area shall be provided with a 
sink. 
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R306.3 Sewage disposal. Plumbing fixtures shall be con
nected to a sanitary sewer or to an approved private sewage 
disposal system. 

R306.4 Water supply to fixtures. Plumbing fixtures shall be 
connected to an approved water supply. Kitchen sinks, lava
tories, bathtubs, showers, bidets, laundry tubs and washing 
machine outlets shall be provided with hot and cold water. 

SECTION R307 
TOILET, BATH AND SHOWER SPACES 

R307.1 Space required. Fixtures shall be spaced in accor
dance with Figure R307.l, and in accordance with the 
requirements of Section P2705.l. 

R307.2 Bathtub and shower spaces. Bathtub and shower 
floors and walls above bathtubs with installed shower heads 
and in shower compartments shall be finished with a nonab
sorbent surface. Such wall surfaces shall extend to a height of 
not less than 6 feet (1829 mm) above the floor. 

SECTION R308 
GLAZING 

R308.1 Identification. Except as indicated in Section 
R308.l.1 each pane of glazing installed in hazardous loca
tions as defined in Section R308.4 shall be provided with a 
manufacturer's designation specifying who applied the desig
nation, designating the type of glass and the safety glazing 
standard with which it complies, which is visible in the final 
installation. The designation shall be acid etched, sand
blasted, ceramic-fired, laser etched, embossed, or be of a type 
that once applied cannot be removed without being 
destroyed. A label shall be permitted in lieu of the manufac
turer's designation. 

Exceptions: 

1. For other than tempered glass, manufacturer's desig
nations are not required provided that the building 
official approves the use of a certificate, affidavit or 
other evidence confirming compliance with this code. 

2. Tempered spandrel glass is permitted to be identi
fied by the manufacturer with a removable paper 
designation. 

R308.l.l Identification of multiple assemblies. Multi
pane assemblies having individual panes not exceeding 
1 square foot (0.09 m2

) in exposed area shall have not 
less than one pane in the assembly identified in accor-: 
dance with Section R308.l. Other panes in the assembly 
shall be labeled "CPSC 16 CFR 1201" or "ANSI Z97.l" 
as appropriate. 

R308.2 Louvered windows or jalousies. Regular, float, 
wired or patterned glass in jalousies and louvered windows 
shall be not less than nominal 3

/ 16 inch (5 mm) thick and not 
more than 48 inches (1219 mm) in length. Exposed glass 
edges shall be smooth. 

R308.2.1 Wired glass prohibited. Wired glass with wire 
exposed on longitudinal edges shall not be used in jalou
sies or louvered windows. 
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FIGURE R307.1 
MINIMUM FIXTURE CLEARANCES 

R308.3 Human impact loads. Individual glazed areas, 
including glass mirrors in hazardous locations such as those 
indicated as defined in Section R308.4, shall pass the test 
requirements of Section R308.3.l. 
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Exceptions: 

1. Louvered windows and jalousies shall comply with 
Section R308.2. 

2. Mirrors and other glass panels mounted or hung on a 
surface that provides a continuous backing support. 

3. Glass unit masonry complying with Section R607. 

R308.3.1 Impact test. Where required by other sections 
of the code, glazing shall be tested in accordance with 
CPSC 16 CFR 1201. Glazing shall comply with the test 
criteria for Category II unless otherwise indicated in Table 
R308.3.l(l). 

Exception: Glazing not in doors or enclosures for hot 
tubs, whirlpools, saunas, steam rooms, bathtubs and 
showers shall be permitted to be tested in accordance 
with ANSI Z97 .1. Glazing shall comply with the test cri
teria for Class A unless indicated in Table R308.3.1(2). 
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TABLE R308.3.1(1) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING CPSC 16 CFR 1201 

GLAZING IN 
GLAZING IN GLAZED PANELS GLAZED PANELS DOORS AND 

EXPOSED SURFACE STORM OR GLAZING IN SLIDING GLASS 
AREA OF ONE SIDE COMBINATION DOORS 

REGULATED BY REGULATED BY ENCLOSURES 
DOORS PATIO TYPE 

OF ONE LITE DOORS (Category Class) SECTION R308.4.3 SECTION R308.4.2 REGULATED BY 
(Category Class) 

(Category Class) 
(Category Class) (Category Class) SECTION 308.4.5 

9 square feet or less 

More than 9 square feet 

For SI: 1 square foot= 0.0929 m2
• 

NR ="No Requirement." 

I 

II 

I NR 

II II 

(Category Class) 

I II II 

II II II 

TABLE R308.3.1(2) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING ANSI Z97.1 

EXPOSED SURFACE AREA GLAZED PANELS REGULATED BY GLAZED PANELS REGULATED BY DOORS AND ENCLOSURES REGULATED 
SECTION R308.4.3 

OF ONE SIDE OF ONE LITE (Category Class) 

9 square feet or less No requirement 

More than 9 square feet A 

For SI: 1 square foot= 0.0929 m2
• 

a. Use is permitted only by the exception to Section R308.3.1. 

R308.4 Hazardous locations. The locations specified in Sec
tions R308.4.1 through R308.4.7 shall be considered to be 
specific hazardous locations for the purposes of glazing. 

R308.4.1 Glazing in doors. Glazing in fixed and opera
ble panels of swinging, sliding and bifold doors shall be 
considered to be a hazardous location. · 

Exceptions: 

1. Glazed openings of a size through which a 3-
inch-diameter (76 mm) sphere is unable to pass. 

2. Decorative glazing. 

R308.4.2 Glazing adjacent to doors. Glazing in an indi
vidual fixed or operable panel adjacent to a door shall be 
considered to be a hazardous location where the bottom 
exposed edge of the glazing is less than 60 inches (1524 
mm) above the floor or walking surface and it meets either 
of the following conditions: 

1. Where the glazing is within 24 inches (610 mm) of 
either side of the door in the plane of the door in a 
closed position. 

2 .. Where the glazing is on a wall perpendicular to the 
plane of the door in a closed position and within 24 
inches (610 mm) of the hinge side of an in-swinging 
door. 

Exceptions: 

1. Decorative glazing. 

2. Where there is an intervening wall or other 
permanent barrier between the door and the 
glazing. 

3. Where access through the door is to a closet or 
storage area 3 feet (914 mm) or less in depth. 
Glazing in this application shall comply with 
Section R308.4.3. 

4. Glazing that is adjacent to the fixed panel of 
patio doors. 
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SECTION R308.4.2 BY SECTION R308.4.s• 
(Category Class) (Category Class) 

B A 

A A 

R308.4.3 Glazing in windows. Glazing in an individual 
fixed or operable panel that meets all of the following con
ditions shall be considered to be a hazardous location: 

1. The exposed area of an individual pane is larger than 
9 square feet (0.836 m2), 

2. The bottom edge of the glazing is less than 18 inches 
(457 mm) above the floor, 

3. The top edge of the glazing is more than 36 inches 
(914 mm) above the floor; and 

4. One or more ,walking surfaces are within 36 inches 
(914 mm), measured horizontally and in a straight 
line, of the glazing. 

Exceptions: 

1. Decorative glazing. 

2. Where a horizontal rail is installed on the 
accessible side(s) of the glazing 34 to 38 
inches (864 to 965 mm) above the walking 
surface. The rail shall be capable of with
standing a horizontal load of 50 pounds per 
linear foot (730 Nim) without contacting 
the glass and have a cross-sectional height 
of not less than 11

/ 2 inches (38 mm). 

3. Outboard panes in insulating glass units 
and other multiple glazed panels where the 
bottom edge of the glass is 25 feet (7620 
mm) or more above grade, a roof, walking 
surfaces or other horizontal [within 45 
degrees (0.79 rad) of horizontal] surface 
adjacent to the glass exterior. 

R308.4.4 Glazing in guards and railings. Glazing in 
guards and railings, including structural baluster panels 
and nonstructural in-fill panels, regardless of area or 
height above a walking surface shall be considered to be a 
hazardous location. 
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R308.4.5 Glazing and wet surfaces. Glazing in walls, 
enclosures or fences containing or facing hot tubs, spas, 
whirlpools, saunas, steam rooms, bathtubs, showers and 
indoor or outdoor swimming pools where the bottom 
exposed edge of the glazing is less than 60 inches (1524 
mm) measured vertically above any standing or walking 
surface shall be considered to be a hazardous location. This 
shall apply to single glazing and each pane in multiple glaz
ing. 

Exception: Glazing that is more than 60 inches (1524 
mm), measured horizontally and in a straight line, from 
the water's edge of a bathtub, hot tub, spa, whirlpool or 
swimming pool or from the edge of a shower, sauna or 
steam room. 

R308.4.6 Glazing adjacent to stairs and ramps. Glaz
ing where the bottom exposed edge of the glazing is less 
than 36 inches (914 mm) above the plane of the adjacent 
walking surface of stairways, landings between flights of 
stairs and ramps shall be considered to be a hazardous 
location. 

Exceptions: 

1. Where a rail is installed on the accessible side(s) 
of the glazing 34 to 38 inches (864 to 965 mm) 
above the walking surface. The rail shall be capa
ble of withstanding a horizontal load of 50 
pounds per linear foot (730 N/m) without con
tacting the glass and have a cross-sectional height 
of not less than 11

/ 2 inches (38 mm). 

2. Glazing 36 inches (914 mm) or more measured 
horizontally from the walking surface. 

R308.4. 7 Glazing adjacent to the bottom stair landing. 
Glazing adjacent to the landing at the bottom of a stairway 

60" 

where the glazing is less than 36 inches (914 mm) above 
the landing and within a 60-inch (1524 mm) horizontal arc I 
less than 180 degrees from the bottom tread nosing shall 
be considered to be a hazardous location. 

Exception: The glazing is protected by a guard com
plying with Section R312 and the plane of the glass is 
more than 18 inches (457 mm) from the guard. 

R308.5 Site-built windows. Site-built windows shall comply 
with Section 2404 of the International Building Code. 

R308.6 Skylights and sloped glazing. Skylights and sloped 
glazing shall comply with the following sections. 

R308.6.1 Definitions. The following terms are defined in I 
Chapter 2: 

SKYLIGHT, UNIT. 

SKYLIGHTS AND SLOPED GLAZING. 

TUBULAR DAYLIGHTING DEVICE (TDD). 

R308.6.2 Materials. The following types of glazing shall 
be permitted to be used: 

1. Laminated glass with not less than a 0.015-inch 
(0.38 mm) polyvinyl butyral interlayer for glass 
panes 16 square feet (1.5 m2

) or less in area located 
such that the highest point of the glass is not more 
than 12 feet (3658 mm) above a walking surface or 
other accessible area; for higher or larger sizes, the 
interlayer thickness shall be not less than 0.030 inch 
(0.76 mm). 

2. Fully tempered glass. 

3. Heat-strengthened glass. 

4. Wired glass. 

5. Approved rigid plastics. 

,, 
LANDING <o\) 

j 
60" s 60" 

T 

R 
s 

FIGURE R308.4.7 
PROHIBITED GLAZING LOCATIONS AT BOTTOM STAIR LANDINGS 
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R308.6.3 Screens, general. For fully tempered or heat
strengthened glass, a retaining screen meeting the require
ments of Section R308.6.7 shall be installed below the 
glass, except for fully tempered glass that meets either 
condition listed in Section R308.6.5. 

R308.6.4 Screens with multiple glazing. Where the 
inboard pane is fully tempered, heat-strengthened or wired 
glass, a retaining screen meeting the requirements of Sec
tion R308.6.7 shall be installed below the glass, except for 
either condition listed in Section R308.6.5. Other panes in 
the multiple glazing shall be of any type listed in Section 
R308.6.2. 

R308.6.5 Screens not required. Screens shall not be 
required where fully tempered glass is used as single glaz
ing or the inboard pane in multiple glazing and either of 
the following conditions are met: 

1. Glass area 16 square feet (l.49 m2
) or less. Highest 

point of glass not more than 12 feet (3658 mm) 
above a walking surface or other accessible area, 
nominal glass thickness not more than 3

/ 16 inch (4.8 
mm), and (for multiple glazing only) the other pane 
or panes fully tempered, laminated or wired glass. 

2. Glass area greater than 16 square feet (l.49 m.2). 
Glass sloped 30 degrees (0.52 rad) or less from ver
tical, and highest point of glass not more than 10 feet 
(3048 mm) above a walking surface or other acces
sible area. 

R308.6.6 Glass in greenhouses. Any glazing material is 
permitted to be installed without screening in the sloped 
areas of greenhouses, provided that the greenhouse height 
at the ridge does not exceed 20 feet (6096 mm) above 
grade. 

R308.6. 7 Screen characteristics. The screen and its fas
tenings shall be capable of supporting twice the weight of 
the glazing, be firmly and substantially fastened to the 
framing members, and have a mesh opening of not more 
than 1 inch by 1 inch (25 mm by 25 mm). 

R308.6.8 Curbs for skylights. Unit skylights installed in 
a roof with a pitch flatter than three units vertical in 12 
units horizontal (25-percent slope) shall be mounted on a 
curb extending not less than 4 inches (102 mm) above the 
plane of the roof unless otherwise specified in the manu
facturer's installation instructions. 

R308.6.9 Testing and labeling. Unit skylights and tubular 
daylighting devices shall be tested by an approved inde
pendent laboratory, and bear a label identifying manufac
turer, performance grade rating and approved inspection 
agency to indicate compliance with the requirements of 
AAMAIWDMA/CSA 101/I.S.2/A440. 

R308.6.9.1 Comparative analysis for glass-glazed 
unit skylights. Structural wind load design pressures 
for glass-glazed unit skylights different than the size 
tested in accordance with Section R308.6.9 shall be 
permitted to be different than the design value of the 
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tested unit where determined in accordance with one of 
the following comparative analysis methods: 

1. Structural wind load design pressures for glass
glazed unit skylights smaller than the size tested 
in accordance with Section R308.6.9 shall be per
mitted to be higher than the design value of the 
tested unit provided that such higher pressures 
are determined by accepted engineering analysis. 
Components of the smaller unit shall be the same 
as those of the tested unit. Such calculated design 
pressures shall be validated by an additional test 
of the glass-glazed unit skylight having the high
est allowable design pressure. 

2. In accordance with WDMA I.S. 11. 

SECTION R309 
GARAGES AND CARPORTS 

R309.1 Floor surface. Garage floor surfaces shall be of 
approved noncombustible material. 

The area of floor used for parking of automobiles or other 
vehicles shall be sloped to facilitate the movement of liquids 
to a drain or toward the main vehicle entry doorway. 

R309.2 Carports. Carports shall be open on not less than two 
sides. Carport floor surfaces shall be of approved noncom
bustible material. Carports not open on two or more sides 
shall be considered to be a garage and shall comply with the 
provisions of this section for garages. 

Exception: Asphalt surfaces shall be permitted at ground 
level in carports. 

The area of floor used for parking of automobiles or other 
vehicles shall be sloped to facilitate the movement of liquids 
to a drain or toward the main vehicle entry doorway. 

R309.3 Flood hazard areas. For buildings located in flood 
hazard areas as established by Table R301.2(1), garage floors 
shall be: 

1. Elevated to or above the design flood elevation as 
determined in accordance with Section R322; or 

2. Located below the design flood elevation provided that 
the floors are at or above grade on not less than one 
side, are used solely for parking, building access or 
storage, meet the requirements of Section R322 and are 
otherwise constructed in accordance with this code. 

R309.4 Automatic garage door openers. Automatic garage 
door openers, if provided, shall be listed and labeled in accor
dance with UL 325. 

R309.5 Fire sprinklers. Private garages shall be protected by 
fire sprinklers where the garage wall has been designed based 
on Table R302.1(2), Footnote a. Sprinklers in garages shall 
be connected to an automatic sprinkler system that complies 
with Section P2904. Garage sprinklers shall be residential 
sprinklers or quick-response sprinklers, designed to provide a 
density of 0.05 gpm/ft2. Garage doors shall not be considered 
obstructions with respect to sprinkler placement. 
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SECTION R310 
EMERGENCY ESCAPE AND RESCUE OPENINGS 

R310.1 Emergency escape and rescue opening required. 
Basements, habitable attics and every sleeping room shall 
have not less than one operable emergency escape and rescue 
opening. Where basements contain one or more sleeping 
rooms, an emergency escape and rescue opening shall be 
required in each sleeping room. Emergency escape and res
cue openings shall open directly into a public way, or to a 
yard or court that opens to a public way. 

Exception: Storm shelters and basements used only to 
house mechanical equipment not exceeding a total floor 
area of 200 square feet (18.58 m2

). 

R310.1.1 Operational constraints and opening control 
devices. Emergency escape and rescue openings shall be 
operational from the inside of the room without the use of 
keys, tools or special knowledge. Window opening control 
devices complying with ASTM F 2090 shall be permitted 
for use on windows serving as a required emergency 
escape and rescue opening. 

R310.2 Emergency escape and rescue openings. Emergency 
escape and rescue openings shall have minimum dimensions 
as specified in this section. 
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R310.2.l Minimum opening area. Emergency and 
escape rescue openings shall have a net clear opening of 
not less than 5.7 square feet (0.530 m2

). The net clear 
opening dimensions required by this section shall be 
obtained by the normal operation of the emergency escape 
and rescue opening from the inside. The net clear height 
opening shall be not less than 24 inches (610 mm) and the 
net clear width shall be not less than 20 inches (508 mm). 

Exception: Grade floor or below grade openings shall 
have a net clear opening of not less than 5 square feet 
(0.465 m2

). 

R310.2.2 Window sill height. Where a window is pro
vided as the emergency escape and rescue opening, it shall 
have a sill height of not more than 44 inches (1118 mm) 
above the floor; where the sill height is below grade, it 
shall be provided with a window well in accordance with 
Section R310.2.3. 

R310.2.3 Window wells. The horizontal area of the win
dow well shall be not less than 9 square feet (0.9 m2

), with 
a horizontal projection and width of not less than 36 inches 
(914 mm). The area of the window well shall allow the 
emergency escape and rescue opening to be fully opened. 

Exception: The ladder or steps required by Section 
R310.2.3.l shall be permitted to encroach not more 
than 6 inches (152 mm) into the required dimensions of 
the window well. 

R310.2.3.l Ladder and steps. Window wells with a 
vertical depth greater than 44 inches (1118 mm) shall 
be equipped with a permanently affixed ladder or steps 
usable with the window in the fully open position. Lad
ders or steps required by this section shall not be 

required to comply with Sections R311.7 and R311.8. 
Ladders or rungs shall have an inside width of not less 
than 12 inches (305 mm), shall project not less than 3 
inches (76 mm) from the wall and shall be spaced not 
more than 18 inches (457 mm) on center vertically for 
the full height of the window well. 

R310.2.3.2 Drainage. Window wells shall be designed 
for proper drainage by connecting to the building's 
foundation drainage system required by Section R405 .1 
or by an approved alternative method. 

Exception: A drainage system for window wells is 
not required where the foundation is on well-drained 
soil or sand-gravel mixture soils in accordance with 
the United Soil Classification System, Group I Soils, 
as detailed in Table R405.l. 

R310.2.4 Emergency escape and rescue openings under 
decks and porches. Emergency escape and rescue open
ings shall be permitted to be installed under decks and 
porches provided that the location of the deck allows the 
emergency escape and rescue openings to be fully opened 
and provides a path not less than 36 inches (914 mm) in 
height to a yard or court. 

R310.3 Emergency escape and rescue doors. Where a door 
is provided as the required emergency escape and rescue 
opening, it shall be permitted to be a side-hinged door or a 
slider. Where the opening is below the adjacent ground eleva
tion, it shall be provided with a bulkhead enclosure. 

R310.3.1 Minimum door opening size. The minimum 
net clear height opening for any door that serves as an 
emergency and escape rescue opening shall be in accor
dance with Section R310.2.l. 

R310.3.2 Bulkhead enclosures. Bulkhead enclosures 
shall provide direct access from the basement. The bulk
head enclosure shall provide the minimum net clear open
ing equal to the door in the fully open position. 

R310.3.2.1 Drainage. Bulkhead enclosures shall be 
designed for proper drainage by connecting to the 
building's foundation drainage system required by Sec
tion R405.1 or by an approved alternative method. 

Exception: A drainage system for bulkhead enclo
sures is not required where the foundation is on 
well-drained soil or sand-gravel mixture soils in 
accordance with the United Soil Classification Sys
tem, Group I Soils, as detailed in Table R405.l. 

R310.4 Bars, grilles, covers and screens. Bars, grilles, cov
ers, screens or similar devices are permitted to be placed over 
emergency escape and rescue openings, bulkhead enclosures, 
or window wells that serve such openings, provided that the 
minimum net clear opening size complies with Sections 
R310.l.1 to R310.2.3, and such devices shall be releasable or 
removable from the inside without the use of a key, tool, spe
cial knowledge or force greater than that required for the nor
mal operation of the escape and rescue opening. 
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R310.5 Dwelling additions. Where dwelling additions occur 
that contain sleeping rooms, an emergency escape and rescue 
opening shall be provided in each new sleeping room. Where 
dwelling additions occur that have basements, an emergency 
escape and rescue opening shall be provided in the new base
ment. 

Exceptions: 

1. An emergency escape and rescue opening is not 
required in a new basement that contains a sleeping 
room with an emergency escape and rescue opening. 

2. An emergency escape and rescue opening is not 
required in a new basement where there is an emer
gency escape and rescue opening in an existing 
basement that is accessible from the new basement. 

R310.6 Alterations or repairs of existing basements. An 
emergency escape and rescue opening is not required where 
existing basements undergo alterations or repairs. 

Exception: New sleeping rooms created in an existing 
basement shall be provided with emergency escape and 
rescue openings in accordance with Section R310. l. 

SECTION R311 
MEANS OF EGRESS 

I R311.1 Means of egress. Dwellings shall be provided with a 
means of egress in accordance with this section. The means 
of egress shall provide a continuous and unobstructed path of 
vertical and horizontal egress travel from all portions of the 
dwelling to the required egress door without requiring travel 

I 
through a garage. The required egress door shall open directly 
into a public way or to a yard or court that opens to a public 
way. 

R311.2 Egress door. Not less than one egress door shall be 
provided for each dwelling unit. The egress door shall be 
side-hinged, and shall provide a clear width of not less than 
32 inches (813 mm) where measured between the face of the 
door and the stop, with the door open 90 degrees (1.57 rad). 
The clear height of the door opening shall be not less than 78 
inches (1981 mm) in height measured from the top of the 
threshold to the bottom of the stop. Other doors shall not be 
required to comply with these minimum dimensions. Egress 
doors shall be readily openable from inside the dwelling with
out the use of a key or special knowledge or effort. 

R311.3 Floors and landings at exterior doors. There shall 
be a landing or floor on each side of each exterior door. The 
width of each landing shall be not less than the door served. 
Every landing shall have a dimension of not less than 36 
inches (914 mm) measured in the direction of travel. The 
slope at exterior landings shall not exceed 1

/ 4 unit vertical in 
12 units horizontal (2 percent). 

Exception: Exterior balconies less than 60 square feet (5.6 
m2

) and only accessible from a door are permitted to have 
a landing less than 36 inches (914 mm) measured in the 
direction of travel. 
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R311.3.l Floor elevations at the required egress doors. 
Landings or finished floors at the required egress door 
shall be not more than 11

/ 2 inches (38 mm) lower than the 
top of the threshold. 

Exception: The landing or floor on the exterior side 
shall be not more than 73

/ 4 inches (196 mm) below the 
top of the threshold provided the door does not swing 
over the landing or floor. 

Where exterior landings or floors serving the required 
egress door are not at grade, they shall be provided with 
access to grade by means of a ramp in accordance with 
Section R3 l l.8 or a stairway in accordance with Section 
R311.7. 

R311.3.2 Floor elevations for other exterior doors. 
Doors other than the required egress door shall be pro
vided with landings or floors not more than 73

/ 4 inches 
(196 mm) below the top of the threshold. 

Exception: A top landing is not required where a stair- I 
way of not more than two risers is located on the exte
rior side of the door, provided that the door does not 
swing over the stairway. 

R311.3.3 Storm and screen doors. Storm and screen 
doors shall be permitted to swing over exterior stairs and 
landings. 

R311.4 Vertical egress. Egress from habitable levels includ
ing habitable attics and basements not provided with an 
egress door in accordance with Section R31 l.2 shall be by a 
ramp in accordance with Section R3 l l.8 or a stairway in 
accordance with Section R311.7. 

R311.5 Construction. 

R311.5.1 Attachment. Exterior landings, decks, balco
nies, stairs and similar facilities shall be positively 
anchored to the primary structure to resist both vertical 
and lateral forces or shall be designed to be self-support
ing. Attachment shall not be accomplished by use of toe
nails or nails subject to withdrawal. 

R311.6 Hallways. The width of a hallway shall be not less 
than 3 feet (914 mm). 

R311.7 Stairways. 

R311.7.1 Width. Stairways shall be not less than 36 
inches (914 mm) in clear width at all points above the per
mitted handrail height and below the required headroom 
height. Handrails shall not project more than 41

/ 2 inches 
(114 mm) on either side of the stairway and the clear 
width of the stairway at and below the handrail height, 
including treads and landings, shall be not less than 311I2 
inches (787 mm) where a handrail is installed on one side 
and 27 inches (698 mm) where handrails are provided on 
both sides. 

Exception: The width of spiral stairways shall be in 
accordance with Section R31l.7 .10.1. 

R311.7.2 Headroom. The headroom in stairways shall be 
not less than 6 feet 8 inches (2032 mm) measured verti
cally from the sloped line adjoining the tread nosing or 
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from the floor surface of the landing or platform on that 
portion of the stairway. 

Exceptions: 

1. Where the nosings of treads at the side of a flight 
extend under the edge of a floor opening through 
which the stair passes, the floor opening shall be 
allowed to project horizontally into the required 
headroom not more than 43

/ 4 inches (121 mm). 

2. The headroom for spiral stairways shall be in 
accordance with Section R31l.7 .10.1. · 

R311.7.3 Vertical rise. A flight of stairs shall not have a 
vertical rise larger than 147 inches (3734 mm) between 
floor levels or landings. 

R311.7.4 Walkline. The walkline across winder treads 
shall be concentric to the curved direction of travel 
through the tum and located 12 inches (305 mm) from the 
side where the winders are narrower. The 12-inch (305 
mm) dimension shall be measured from the widest point 
of the clear stair width at the walking surface of the 
winder. If winders are adjacent within the flight, the point 
of the widest clear stair width of the adjacent winders shall 
be used. 

R311.7.5 Stair treads and risers. Stair treads and risers 
shall meet the requirements of this section. For the pur
poses of this section, dimensions and dimensioned sur
faces shall be exclusive of carpets, rugs or runners. 

R311.7.5.1 Risers. The riser height shall be not more 
than 73

/ 4 inches (196 mm). The riser shall be measured 
vertically between leading edges of the adjacent treads. 
The greatest riser height within any flight of stairs shall 
not exceed the smallest by more than 3 I 8 inch (9 .5 mm). 
Risers shall be vertical or sloped from the underside of 
the nosing of the tread above at an angle not more than 30 
degrees (0.51 rad) from the vertical. Open risers are per
mitted provided that the openings located more than 30 
inches (762 mm), as measured vertically, to the floor or 
grade below do not permit the passage of a 4-inch-diam
eter (102 mm) sphere. 

Exceptions: 

1. The opening between adjacent treads is not 
limited on spiral stairways. 

2. The riser height of spiral stairways shall be in 
accordance with Section R31l.7 .10.1. 

R311.7.5.2 Treads. The tread depth shall be not less 
than 10 inches (254 mm). The tread depth shall be mea
sured horizontally between the vertical planes of the 
foremost projection of adjacent treads and at a right 
angle to the tread' s leading edge. The greatest tread 
depth within any flight of stairs shall not exceed the 
smallest by more than 3/ 8 inch (9.5 mm). 

R311.7.5.2.1 Winder treads. Winder treads shall 
have a tread depth of not less than 10 inches (254 
mm) measured between the vertical planes of the 
foremost projection of adjacent treads at the intersec
tions with the walkline. Winder treads shall have a 
tread depth of not less than 6 inches (152 mm) at any 

point within the clear width of the stair. Within any 
flight of stairs, the largest winder tread depth at the 
walkline shall not exceed the smallest winder tread 
by more than 3/ 8 inch (9.5 mm). Consistently shaped 
winders at the walkline shall be allowed within the 
same flight of stairs as rectangular treads and do not 
have to be within 3/ 8 inch (9.5 mm) of the rectangular 
tread depth. 

Exception: The tread depth at spiral stairways I 
shall be in accordance with Section R311.7.10.l. 

R311.7.5.3 Nosings. The radius of curvature at the nos
ing shall be not greater than 9/ 16 inch (14 mm). A nosing 
projection not less than % inch (19 mm) and not more I 
than 11

/ 4 inches (32 mm) shall be provided on stairways 
with solid risers. The greatest nosing projection shall 
not exceed the smallest nosing projection by more than 
3
/ 8 inch (9.5 mm) between two stories, including the 

nosing at the level of floors and landings. Beveling of 
nosings shall not exceed 1/ 2 inch (12.7 mm). 

Exception: A nosing projection is not required where I 
the tread depth is not less than 11 inches (279 mm). 

R311.7.5.4 Exterior plastic composite stair treads. I 
Plastic composite exterior stair treads shall comply 
with the provisions of this section and Section R507.3. 

R311.7.6 Landings for stairways. There shall be a floor 
or landing at the top and bottom of each stairway. The 
width perpendicular to the direction of travel shall be not 
less than the width of the flight served. Landings of shapes 
other than square or rectangular shall be permitted pro
vided that the depth at the walk line and the total area is 
not less than that of a quarter circle with a radius equal-to 
the required landing width. Where the stairway has a 
straight run, the depth in the direction of travel shall be not 
less than 36 inches (914 mm). 

Exception: A floor or landing is not required at the top 
of an interior flight of stairs, including stairs in an 
enclosed garage, provided that a door does not swing 
over the stairs. 

R311.7.7 Stairway walking surface. The walking surface 
of treads and landings of stairways shall be sloped not 
steeper than one unit vertical in 48 inches horizontal (2-per
cent slope). 

R311.7.8 Handrails. Handrails shall be provided on not 
less than one side of each continuous run of treads or flight 
with four or more risers. 

R311.7.8.l Height. Handrail height, measured verti
cally from the sloped plane adjoining the tread nosing, or 
finish surface of ramp slope, shall be not less than 34 
inches (864 mm) and not more than 38 inches (965 mm). 

Exceptions: 

. 1. The use of a volute, turnout or starting easing 
shall be allowed over the lowest tread. 

2. Where handrail fittings or bendings are used to 
provide continuous transition between flights, 
transitions at winder treads, the transition from 
handrail to guard, or used at the start of a flight, I 
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the handrail height at the fittings or bendings 
shall be permitted to exceed 38 inches (956 
mm). 

R311.7.8.2 Continuity. Handrails for stairways shall 
be continuous for the full length of the flight, from a 
point directly above the top riser of the flight to a point 
directly above the lowest riser of the flight. Handrail 
ends shall be returned or shall terminate in newel posts 
or safety terminals. Handrails adjacent to a wall shall 
have a space of not less thari. 11

/ 2 inches (38 mm) 
between the wall and the handrails. 

Exceptions: 

· 1. Handrails shall be permitted to be interrupted 
by a newel post at the turn. 

2. The use of a volute, turnout, starting easing or 
starting newel shall be allowed over the lowest 
tread. 

R311.7.8.3 Grip-size. Required handrails shall be of 
one of the following types or provide equivalent grasp
ability. 

1. Type I. Handrails with a circular cross section 
shall have an outside diameter of not less than 11

/4 

inches (32 mm) and not greater than 2 inches (51 
mm). If the handrail is not circular, it shall have a 
perimeter dimension of not less than 4 inches ( 102 
mm) and not greater than 61

/ 4 inches (160 mm) 
with a cross section of dimension of not more than 
21

/ 4 inches (57 mm). Edges shall have a radius of 
not less than 0.01 inch (0.25 mm). 

2. Type II. Handrails with a perimeter greater than 
61

/ 4 inches (160 mm) shall have a graspable finger 
recess area on both sides of the profile. The finger 
recess shall begin within a distance of 3

/ 4 inch (19 
mm) measured vertically from the tallest portion 
of. the profile and achieve a depth of not less than 
5
/ 16 inch (8 mm) within 7/ 8 inch (22 mm) below the 

widest portion of the profile. This required depth 
shall continue for not less than 3/ 8 inch (10 mm) to 
a level that is not less than 13

/ 4 inches (45 mm) 
below the tallest portion of the profile. The width 
of the handrail above the recess shall be not less 
than 11

/ 4 inches (32 mm) and not more than 23
/ 4 

inches (70 mm). Edges shall have a radius of not 
less than 0.01 inch (0.25 mm). 

R311.7.8.4 Exterior plastic composite handrails. 
Plastic composite exterior handrails shall comply with 
the requirements of Section R507.3. 

R311.7.9 lliumination. Stairways shall be provided with· 
illumination in accordance with Section R303.7. 

R311.7.10 Special stairways. Spiral stairways and bulk
head enclosure stairways shall comply with the require
ments of Section R311.7 except as specified in Sections 
R311.7.10.l andR311.7.10.2. 

R311.7.10.1 Spiral stairways. Spiral stairways are 
permitted, provided that the clear width at and below 
the handrail is not less than 26 inches (660 mm) and the 
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walkline radius is not greater than 241
/ 2 inches (6221 

mm). Each tread shall have a depth of not less than 63
/ 4 

inches (171 mm) at the walkline. All treads shall be 
identical, and the rise shall be not more than 91

/ 2 inches 
(241 mm). Headroom shall be not less than 6 feet 6 
inches (1982 mm). 

R311.7.10.2 Bulkhead enclosure stairways. Stair
ways serving bulkhead enclosures, not part of the 
required building egress, providing access from the out
side grade level to the basement shall be exempt from 
the requirements of Sections R3 l l .3 and R3 l l. 7 where 
the height from the basement finished floor level to 
grade adjacent to the stairway is not more than 8 feet 
(2438 mm) and the grade level opening to the stairway 
is covered by a bulkhead enclosure with hinged doors 
or other approved means. 

R311.7.11 Alternating tread devices. Alternating tread 
devices shall not be used as an element of a means of 
egress. Alternating tread devices shall be permitted pro
vided that the required means of egress stairway or ramp 
serves the same space at each adjoining level or where a 
means of egress is not required. The clear width at and 
below the handrails shall be not less than 20 inches (508 
mm). 

R311.7.11.1 Treads of alternating tread devices. 
Alternating tread devices shall have a tread depth of not 
less than 5 inches (127 mm), a projected tread depth of 
not less than 81

/ 2 inches (216 mm), a tread width of not 
less than 7 inches (178 mm) and a riser height of not 
more than 91

/ 2 inches (241 mm). The tread depth shall 
be measured horizontally between the vertical planes of 
the foremost projections of adjacent treads. The riser 
height shall be measured vertically between the leading 
edges of adjacent treads. The riser height and tread 
depth provided shall result in an angle of ascent from 
the horizontal of between 50 and 70 degrees (0.87 and 
1.22 rad). The initial tread of the device shall begin at 
the same elevation as the platform, landing or floor sur
face. 

R311.7.11.2 Handrails of alternating tread devices. 
Handrails shall be provided on both sides of alternating 
tread devices and shall comply with Sections 
R311.7.8.2 to R311.7.8.4. Handrail height shall be uni
form, not less than 30 inches (762 mm) and not more 
than 34 inches (864 mm). 

R311.7.12 Ships ladders. Ships ladders shall not be used 
as an element of a means of egress. Ships ladders shall be 
permitted provided that a required means of egress stair
way or ramp serves the same space at each adjoining level 
or where a means of egress is not required. The clear width 
at and below the handrails shall be not less than 20 inches. 

R311.7.12.1 Treads of ships ladders. Treads shall 
have a depth of not less than 5 inches (127 mm). The 
tread shall be projected such that the total of the tread 
depth plus the nosing projection is not less than 81

/ 2 
inches (216 mm). The riser height shall be not more 
than 91

/ 2 inches (241 mm). 
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R311.7.12.2 Handrails of ships ladders. Handrails 
shall be provided on both sides of ships ladders and 
shall comply with Sections R311.7.8.2 to R311.7.8.4. 
Handrail height shall be uniform, not less than 30 inches 
(762 mm) and not more than 34 inches (864 mm). 

R311.8 Ramps. 

R311.8.1 Maximum slope. Ramps serving the egress 
door required by Section R3 l 1.2 shall have a slope of not 
more than 1 unit vertical in 12 units horizontal (8.3-per
cent slope). All other ramps shall have a maximum slope 
of 1 unit vertical in 8 units horizontal (12.5 percent). 

Exception: Where it is technically infeasible to comply 
because of site constraints, ramps shall have a slope of 
not more than 1 unit vertical in 8 units horizontal (12.5 
percent). 

R311.8.2 Landings required. There shall be a floor or 
landing at the top and bottom of each ramp, where doors 
open onto ramps, and where ramps change directions. The 
width of the landing perpendicular to the ramp slope shall 
be not less than 36 inches (914 mm). 

R311.8.3 Handrails required. Handrails shall be pro
vided on not less than one side of ramps exceeding a slope 
of one unit vertical in 12 units horizontal (8.33-percent 
slope). 

R311.8.3.1 Height. Handrail height, measured above 
the finished surface of the ramp slope, shall be not less 
than 34 inches (864 mm) and not more than 38 inches 
(965 mm). 

R311.8.3.2 Grip size. Handrails on ramps shall comply 
with Section R311.7.8.3. 

R311.8.3.3 Continuity. Handrails where required on 
ramps shall be continuous for the full length of the 
ramp. Handrail ends shall be returned or shall terminate 
in newel posts or safety terminals. Handrails adjacent 
to a wall shall have a space of not less than 11

/ 2 inches 
(38 mm) between the wall and the handrails. 

SECTION R312 
GUARDS AND WINDOW FALL PROTECTION 

R312.l Guards. Guards shall be provided in accordance 
with Sections R312.l.1 through R312.l.4. 
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R312.1.1 Where required. Guards shall be located along 
open-sided walking surfaces, including stairs, ramps and 
landings, that are located more than 30 inches (762 mm) 
measured vertically to the floor or grade below at any 
point within 36 inches (914 mm) horizontally to the edge 
of the open side. Insect screening shall not be considered 
as a guard. 

R312.1.2 Height. Required guards at open-sided walking 
surfaces, including stairs, porches, balconies or landings, 
shall be not less than 36 inches (914 mm) in height as 

measured vertically above the adjacent walking surface or I 
the line connecting the leading edges of the treads. 

Exceptions: 

1. Guards on the open sides of stairs shall have a 
height not less than 34 inches (864 mm) mea
sured vertically from a line connecting the lead
ing edges of the treads. 

2. Where the top of the guard serves as a handrail on 
the open sides of stairs, the top of the guard shall be 
not less than 34 inches (864 mm) and not more than 
38 inches (965 mm) as measured vertically from a 
line connecting the leading edges of the treads. 

R312.l.3 Opening limitations. Required guards shall not 
have openings from the walking surface to the required 
guard height that allow passage of a sphere 4 inches (102 
mm) in diameter. 

Exceptions: 

1. The triangular openings at the open side of stair, 
formed by the riser, tread and bottom rail of a 
guard, shall not allow passage of a sphere 6 
inches (153 mm) in diameter. 

2. Guards on the open side of stairs shall not have 
openings that. allow passage of a sphere 43

/ 8 
inches (111 mm) in diameter. 

R312.1.4 Exterior plastic composite guards. Plastic I 
composite exterior guards shall comply with the require
ments of Section R3 l 7.4. 

R312.2 Window fall protection. Window fall protection 
shall be provided in accordance with Sections R312.2.l and 
R312.2.2. 

R312.2.1 Window sills. In dwelling units, where the top of 
the sill of an operable window opening is located less than 
24 inches (610 mm) above the finished floor and greater 
than 72 inches (1829 mm) above the finished grade or 
other surface below on the exterior of the building, the 
operable window shall comply with one of the following: 

1. Operable windows with openings that will not allow 
a 4-inch-diameter (102 mm) sphere to pass through 
the opening where the opening is in its largest 
opened position. 

2. Operable windows that are provided with window fall I 
prevention devices that comply with ASTM F 2090. 

3. Operable windows that are provided with window I 
opening control devices that comply with Section 
R312.2.2. 

R312.2.2 Window opening control devices. Window 
opening control devices shall comply with ASTM F 2090. 
The window opening control device, after operation to 
release the control device allowing the window to fully 
open, shall not reduce the net clear opening area of the win
dow unit to less than the area required by Section R310.2.1. 
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SECTION R313 
AUTOMATIC FIRE SPRINKLERSYSTEMS 

R313.l Townhouse automatic fire sprinkler systems. An · 
automatic residential fire sprinkler system shall be installed 
in townhouses. 

Exception: An automatic residential fire sprinkler system 
shall not be required where additions or alterations are 
made to existing townhouses that do not have an automatic 
residential fire sprinkler system installed. 

R313.1.1 Design and installation. Automatic residential 
fire sprinkler systems for townhouses shall be designed 
and installed in accordance with Section P2904 or NFP A 
13D. 

R313.2 One- and two-family dwellings automatic fire sys
tems. An automatic residential fire sprinkler system shall be 
installed in one- and two-family dwellings. 

Exception: An automatic residential fire sprinkler system 
shall not be required for additions or alterations to exist
ing buildings that are not already provided with an auto
matic residential sprinkler system. 

R313.2.l Design and installation. Automatic residential 
fire sprinkler systems shall be designed and installed in 
accordance with Section P2904 or NFPA 13D. 

SECTION R314 
SMOKE ALARMS 

R314.l General. Smoke alarms shall comply with NFP A 72 
and Section R314. 

R314.1.1 Listings. Smoke alarms shall be listed in accor
dance with UL 217. Combination smoke and carbon mon
oxide alarms shall be listed in accordance with UL 217 
and UL2034. 

R314.2 Where required. Smoke alarms shall be provided in 
accordance with this section. 

R314.2.l New construction. Smoke alarms shall be pro
vided in dwelling units. 

R314.2.2 Alterations, repairs and additions. Where 
alterations, repairs or additions requiring a permit occur, 
or where one or more sleeping rooms are added or created 
in existing dwellings, the individual dwelling unit shall be 
equipped with smoke alarms located as required for new 
dwellings. 

Exceptions: 

1. Work involving the exterior surfaces of dwell
ings, such as the replacement of roofing or siding, 
the addition or replacement of windows or doors, 
or the addition of a porch or deck, are exempt 
from the requirements of this section. 

2. Installation, alteration or repairs of plumbing or 
mechanical systems are exempt from the require
ments of this section. 

R314.3 Location. Smoke alarms shall be installed in the fol
lowing locations: 

1. In each sleeping room. 
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2. Outside each separate sleeping area in the immediate 
vicinity of the bedrooms. 

3. On each additional story of the dwelling, including 
basements and habitable attics and not including crawl 
spaces and uninhabitable attics. In dwellings or dwell
ing units with split levels and without an intervening 
door between the adjacent levels, a smoke alarm 
installed on the upper level shall suffice for the adjacent 
lower level provided that the lower level is less than 
one full story below the upper level. 

4. Smoke alarms shall be installed not less than 3 feet 
(914 mm) horizontally froni the door or opening of a 
bathroom that contains a bathtub or shower unless this 
would prevent placement of a smoke alarm required by 
Section R314.3. 

R314.3.1 Installation near cooking appliances. Smoke 
. alarms shall not be installed in the following locations 
unless this would prevent placement of a smoke alarm in a 
location required by Section R314.3. 

1. Ionization smoke alarms shall not be installed less 
than 20 feet (6096 mm) horizontally from a perma
nently installed cooking appliance. 

2. Ionization smoke alarms with an alarm-silencing 
switch shall not be installed less than 10 feet (3048 
mm) horizontally from a permanently installed cook
ing appliance. 

3. Photoelectric smoke alarms shall not be installed 
less than 6 feet (1828 mm) horizontally from a per

. manently installed cooking appliance. 

R314.4 Interconnection. Where more than one smoke alarm 
is required to be installed within an individual dwelling unit 
in accordance with Section R314.3, the alarm devices shall be 
interconnected in such a manner that the actuation of· one 
alarm will activate all of the alarms in the individual dwelling 
unit. Physical interconnection of smoke alarms shall not be 
required where listed wireless alarms are installed and all 
alarms sound upon activation of one alarm. 

Exception: Interconnection of smoke alarms in existing 
areas shall not be required where alterations or repairs do 
not result in removal of interior wall or ceiling finishes 
exposing the structure, unless there is an attic, crawl space 
or basement available that could provide access for inter
connection without the removal of interior finishes. 

R314.5 Combination alarms. Combination smoke and car
bon monoxide alarms shall be permitted to be used in lieu of 
smoke alarms. 

R314.6 Power source. Smoke alarms shall receive their pri
mary power from the building wiring where such wiring is 
served from a commercial source and, where primary power 
is interrupted, shall receive power from a battery. Wiring 
shall be permanent and without a disconnecting switch other 
than those required for overcurrent protection. 

Exceptions: 

1. Smoke alarms shall be permitted to be battery oper
ated where installed in buildings without commer
cial power. 
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2. Smoke alarms installed in accordance with Section 
R314.2.2 shall be permitted to be battery powered. 

R314.7 Fire alarm systems. Fire alarm systems shall be per
mitted to be used in lieu of smoke alarms and shall comply 
with Sections R314.7.1 through R314.7.4. 

R314.7.1 General. Fire alarm systems shall comply with 
the provisions of this code and the household fire warning 
equipment provisions of NFP A 72. Smoke detectors shall 
be listed in accordance with UL 268. 

R314.7.2 Location. Smoke detectors shall be installed in 
the locations specified in Section R314.3. 

R314.7.3 Permanent fixture. Where a household fire 
alarm system is installed, it shall become a permanent fix
ture of the occupancy, owned by the homeowner. 

R314.7.4 Combination detectors. Combination smoke 
and carbon monoxide detectors shall be permitted to be 
installed in fire alarm systems in lieu of smoke detectors, 
provided that they are listed in accordance with UL 268 
and UL2075. 

SECTION R315 
CARBON MONOXIDE ALARMS 

R315.l General. Carbon monoxide alarms shall comply with 
Section R315. 

R315.1.1 Listings. Carbon monoxide alarms shall be 
listed in accordance with UL 2034. Combination carbon 
monoxide and smoke alarms shall be listed in accordance 
with UL 2034 and UL 217. 

R315.2 Where required. Carbon monoxide alarms shall be 
provided in accordance with Sections R315.2.1 and R315.2.2. 

R315.2.l New construction. For new construction, car
bon monoxide alarms shall be provided in dwelling units 
where either or both of the following conditions exist. 

1. The dwelling unit contains a fuel-fired appliance. 

2. The dwelling unit has an attached garage with an 
opening that communicates with the dwelling unit. 

R315.2.2 Alterations, repairs and additions. Where 
alterations, repairs or additions requiring a permit occur, 
or where one or more sleeping rooms are added or created 
in existing dwellings, the individual dwelling unit shall be 
equipped with carbon monoxide alarms located as 
required for new dwellings. 

Exceptions: 

1. Work involving the exterior surfaces of dwell
ings, such as the replacement of roofing or siding, 
or the addition or replacement of windows or 
doors, or the addition of a porch or deck, is 
exempt from the requirements of this section. 

2. Installation, alteration or repairs of plumbing or 
mechanical systems are exempt from the require
ments of this section. 

R315.3 Location. Carbon monoxide alarms in dwelling units 
shall be installed outside of each separate sleeping area in the 
immediate vicinity of the bedrooms. Where a fuel-burning 
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appliance is located within a bedroom or its attached bath
room, a carbon monoxide alarm shall be installed within the 
bedroom. 

R315.4 Combination alarms. Combination carbon monox
ide and smoke alarms shall be permitted to be used in lieu of 
carbon monoxide alarms. 

R315.5 Power source. Carbon monoxide alarms shall 
receive their primary power from the building wiring where 
such wiring is served from a commercial source and, where 
primary power is interrupted, shall receive power from a bat
tery. Wiring shall be permanent and without a disconnecting 
switch other than those required for overcurrent protection. 

Exceptions: 

1. Carbon monoxide alarms shall be permitted to be 
battery operated where installed in buildings without 
commercial power. 

2. Carbon monoxide alarms installed in accordance 
with Section R315.2.2 shall be permitted to be bat
tery powered. 

R315.6 Carbon monoxide detection systems. Carbon mon
oxide detection systems shall be permitted to be used in lieu 
of carbon monoxide alarms and shall comply with Sections 
R315.6.l through R315.6.4. 

R315.6.1 General. Household carbon monoxide detection 
systems shall comply with NFPA 720. Carbon monoxide 
detectors shall be listed in accordance with UL 2075. 

R315.6.2 Location. Carbon monoxide detectors shall be 
installed in the locations specified in Section R315.3. 
These locations supersede the locations specified in NFPA 
720. 

R315.6.3 Permanent fixture. Where a household carbon 
monoxide detection system is installed, it shall become a 
permanent fixture of the occupancy and owned by the 
homeowner. 

R315.6.4 Combination detectors. Combination carbon 
monoxide and smoke detectors shall be permitted to be 
installed in carbon monoxide detection systems in lieu of 
carbon monoxide detectors, provided that they are listed in 
accordance with UL 2075 and UL 268. 

SECTION R316 
FOAM PLASTIC 

R316.1 General. The provisions of this section shall govern 
the materials, design, application, construction and installa
tion of foam plastic materials. 

R316.2 Labeling and identification. Packages and contain
ers of foam plastic insulation and foam plastic insulation 
components delivered to the job site shall bear the label of an 
approved agency showing the manufacturer's name, the 
product listing, product identification and information suffi
cient to determine that the end use will comply with the 
requirements. 

R316.3 Surface burning characteristics. Unless otherwise 
allowed in Section R316 .5, foam plastic or foam plastic cores 
used as a component in manufactured assemblies used in 
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building construction shall have a flame spread index of not 
more than 75 and shall have a smoke-developed index of not 

I more than 450 when tested in the maximum thickness and 
density intended for use in accordance with ASTM E 84 or 
UL 723. Loose-fill-type foam plastic insulation shall be 
tested as board stock for the flame spread index and smoke-
developed index. 

Exception: Foam plastic insulation more than 4 inches 
(102 mm) thick shall have a flame spread index of not 
more than 75 and a smoke-developed index of not more 
than 450 where tested at a thickness of not more than 4 
inches (102 mm), provided that the end use is approved in 
accordance with Section R316.6 using the thickness and 
density intended for use. 

R316.4 Thermal barrier. Unless otherwise allowed in Sec
tion R316.5, foam plastic shall be separated from the interior 
of a building by an approved thermal barrier of not less than 

1
1
/ 2-inch (12.7 mm) gypsum wallboard, 23

/ 32-inch (18.2 mm) 
wood structural panel or a material that is tested in accor
dance with and meets the acceptance criteria of both the Tem-

I 

perature Transmission Fire Test and the Integrity Fire Test of 
NFPA275. 

R316.5 Specific requirements. The following requirements 
shall apply to these uses of foam plastic unless specifically 
approved in accordance with Section R316.6 or by other sec
tions of the code or the requirements of Sections R316.2 
through R316.4 have been met. 

R316.5.1 Masonry or concrete construction. The ther
mal barrier specified in Section R316.4 is not required in a 
masonry or concrete wall, floor or roof when the foam 
plastic insulation is separated from the interior of the 
building by not less than a 1-inch (25 mm) thickness of. 
masonry or concrete. 

R316.5.2 Roofing. The thermal barrier specified in Sec
tion R316.4 is not required where the foam plastic in a 
roof assembly or under a roof covering is installed in 
accordance with the code and the manufacturer's instruc
tions and is separated from the interior of the building by 
tongue-and-groove wood planks or wood structural panel 
sheathing, in accordance with Section R803, that is not 
less than 15

/ 32 inch (11.9 mm) thick bonded with exterior 
glue, identified as Exposure 1 and with edges supported by 
blocking or tongue-and-groove joints or an equivalent 
material. The smoke-developed index for roof applications 
shall not be limited. 

R316.5.3 Attics. The thermal barrier specified in Section 
R316.4 is not required where all of the following apply: 

1. Attic access is required by Section R807 .1. 

2. The space is entered only for purposes of repairs or 
maintenance. 

3. The foam plastic insulation has been tested in accor
dance with Section R316.6 or the foam plastic insu
lation is protected against ignition using one of the 
following ignition barrier materials: 

3.1. 11
/ 2-inch-thick (38 mm) mineral fiber insula

tion. 
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3.2. 1
/ 4-inch-thick (6.4 mm) wood structural pan~ 

els. 

3.3. 3
/ 8-inch (9.5 mm) particleboard. 

3.4. 1
/ 4-inch (6.4 mm) hardboard. 

3.5. 3
/ 8-inch (9.5 mm) gypsum board. 

3.6. Corrosion-resistant steel having a base metal 
thickness of 0.016 inch (0.406 mm). 

3.7. 11
/ 2-inch-thick (38 mm) cellulose insulation; I 

or 

3.8. 1
/ 4-inch (6.4 mm) fiber-cement panel, soffit 

or backer board. 

The ignition barrier is not required where the foam 
plastic insulation has been tested in accordance with Sec
tion R316.6. 

R316.5.4 Crawl spaces. The thermal barrier specified in 
Section R316.4 is not required where all of the following 
apply: 

1. Crawl space access is required by Section R408.4. 

2. Entry is made only for purposes of repairs or main
tenance. 

3. The foam plastic insulation has been tested in accor- I 
dance with Section R316.6 or the foam plastic insu
lation is protected against ignition using one of the 
following ignition barrier materials: 

3.1. 11
/ 2-inch-thick (38 mm) mineral fiber insula

tion; 

3.2. \-inch-thick (6.4 mm) wood structural pan-
els; 

3.3. 3
/ 8-inch (9.5 mm) particleboard; 

3.4. 1
/ 4-inch (6.4 mm) hardboard; 

3.5. 3
/ 8-inch (9.5 mm) gypsum board; or 

3.6. Corrosion-resistant steel having a base metal 
thickness of 0.016 inch (0.406 mm). 

R316.5.5 Foam-filled exterior doors. Foam-filled exte
rior doors are exempt from the requirements of Sections 
R316.3 and R316.4. 

R316.5.6 Foam-filled garage doors. Foam-filled garage 
doors in attached or detached garages are exempt from the 
requirements of Sections R316.3 and R316.4. 

R316.5.7 Foam backer board. The thermal barrier speci
fied in Section R316.4 is not required where siding backer 
board foam plastic insulation has a thickness of not more 
than 0.5 inch (12.7 mm) and a potential heat of not more 
than 2000 Btu per square foot (22 720 kJ/m2

) when tested 
in accordance with NFPA 259 provided that: 

1. The foam plastic insulation is separated from the 
interior of the building by not less than 2 inches ( 51 
mm) of mineral fiber insulation; 

2. The foam plastic insulation is installed over existing 
exterior wall finish in conjunction with re-siding; or 
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3. The foam plastic insulation has been tested in accor-
dance with Section R316.6. 

R316.5.8 Re-siding. The thermal barrier specified in Sec
tion R316.4 is not required where the foam plastic insula
tion is installed over existing exterior wall finish in 
conjunction with re-siding provided that the foam plastic 
has a thickness of not more than 0.5 inch (12.7 mm) and a 
potential heat of not more than 2000 Btu per square foot 
(22 720 k:J/m2

) when tested in accordance with NFPA 259. 

R316.5.9 Interior trim. The thermal barrier specified in 
Section R316.4 is not required for exposed foam plastic 
interior trim, provided that all of the following are met: 

1. The density is not less than 20 pounds per cubic foot 
(320 kg/m3

). 

2. The thickness of the trim is not more than 0.5 inch 
(12.7 mm) and the width is not more than 8 inches 
(204mm). 

3. The interior trim shall not constitute more than 10 
percent of the aggregate wall and ceiling area of any 
room or space. 

4. The flame spread index does not exceed 75 when 
tested per ASTM E 84 or UL 723. The smoke-devel
oped index is not limited. 

R316.5.10 Interior finish. Foam plastics shall be permit
ted as interior finish where approved in accordance with 
Section R316.6. Foam plastics that are used as an interior 
finish shall meet the flame spread index and smoke-devel
oped index requirements of Sections R302.9.1 and 
R302.9.2. 

R316.5.11 Sill plates and headers. Foam plastic shall be 
permitted to be spray applied to sill plates and headers or 
installed in the perimeter joist space without the thermal 
barrier specified in Section R316.4 subject to all of the fol
lowing: 

1. The thickness of the foam plastic shall be not more 
than 31

/ 4 inches (83 mm). 

2. The density of the foam plastic shall be in the range 
of 0.5 to 2.0 pounds per cubic foot (8 to 32 kg/m3

). 

3. The foam plastic shall have a flame spread index of 
25 or less and an accompanying smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E 84 or UL 723. 

R316.5.12 Sheathlng. Foam plastic insulation used as 
sheathing shall comply with Section R316.3 and Section 
R316.4. Where the foam plastic sheathing is exposed to 
the attic space at a gable or kneewall, the provisions of 
Section R316.5.3 shall apply. Where foam plastic insula
tion is used as exterior wall sheathing on framed wall 
assemblies, it shall comply with Section R316.8. 

R316.5.13 Floors. The thermal barrier specified in Sec
tion R316.4 is not required to be installed on the walking 
surface of a structural floor system that contains foam 
plastic insulation when the foam plastic is covered by not 
more than a nominal 1

/ 2-inch-thick (12.7 mm) wood struc
tural panel or equivalent. The thermal barrier specified in 
Section R316.4 is required on the underside of the struc-

tural floor system that contains foam plastic insulation 
when the underside of the structural floor system is 
exposed to the interior of the building. 

R316.6 Specific approval. Foam plastic not meeting the 
requirements of Sections R316.3 through R316.5 shall be 
specifically approved on the basis of one of the following 
approved tests: NFPA 286 with the acceptance criteria of 
Section R302.9.4, FM 4880, UL 1040 or UL 1715, or fire 
tests related to actual end-use configurations. Approval shall 
be based on the actual end-use configuration and shall be per
formed on the finished foam plastic assembly in the maxi
mum thickness intended for use. Assemblies tested shall 
include seams, joints and other typical details used in the 
installation of the assembly and shall be tested in the manner 
intended for use. 

R316.7 Termite damage. The use of foam plastics in areas 
of "very heavy" termite infestation probability shall be in 
accordance with SectionR318.4. 

R316.8 Wind resistance. Foam plastic insulation complying 
with ASTM C 578 and ASTM C 1289 and used as exterior 
wall sheathing on framed wall assemblies shall comply with 
SBCA FS 100 for wind pressure resistance unless installed 
directly over a sheathing material that is separately capable of 
resisting the wind load or otherwise exempted from the scope 
of SBCA FS 100. 

SECTION R317 
PROTECTION OF WOOD AND WOOD-BASED 

PRODUCTS AGAINST DECAY 

R317.1 Location required. Protection of wood and wood
based products from decay shall be provided in the following 
locations by the use of naturally durable wood or wood that is 
preservative-treated in accordance with A WPA Ul for the 
species, product, preservative and end use. Preservatives shall 
be listed in Section 4 of A WP A Ul. 

1. Wood joists or the bottom of a wood structural floor 
when closer than 18 inches (457 mm) or wood girders 
when closer than 12 inches (305 mm) to the exposed 
ground in crawl spaces or unexcavated area located 
within the periphery of the building foundation. 

2. Wood framing members that rest on concrete or 
masonry exterior foundation walls and are less than 8 
inches (203 mm) from the exposed ground. 

3. Sills and sleepers on a concrete or masonry slab that is 
in direct contact with the ground unless separated from 
such slab by an impervious moisture barrier. 

4. The ends of wood girders entering exterior masonry or 
concrete walls having clearances of less than 1

/ 2 inch 
(12.7 mm) on tops, sides and ends. 

5. Wood siding, sheathing and wall framing on the exte
rior of a building having a clearance of less than 6 
inches (152 mm) from the ground or less than 2 inches 
(51 mm) measured vertically from concrete steps, 
porch slabs, patio slabs and similar horizontal surfaces · 
exposed to the weather. 
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6. Wood structural members supporting moisture-perme
able floors or roofs that are exposed to the weather, 
such as concrete or masonry slabs, unless separated 
from such floors or roofs by an impervious moisture 
barrier. 

7. Wood furring strips or other wood framing members 
attached directly to the interior of exterior masonry 
walls or concrete walls below grade except where an 
approved vapor retarder is applied between the wall 
and the furring strips or framing members. 

R317.1.1 Field treatment. Field-cut ends, notches and 
drilled holes of preservative-treated wood shall be treated 
in the field in accordance with A WP A M4. 

R317.1.2 Ground contact. All wood in contact with the 
ground, embedded in concrete in direct contact with the 
ground or embedded in concrete exposed to the weather 
that supports permanent structures intended for human 
occupancy shall be approved pressure-preservative-treated 
wood suitable for ground contact use, except that 
untreated wood used entirely below groundwater level or 
continuously submerged in fresh water shall not be 
required to be pressure-preservative treated. 

R317 .1.3 Geographical areas. In geographical areas 
where experience has demonstrated a specific need, 
approved naturally durable or pressure-preservative
treated wood shall be used for those portions of wood 
members that form the structural supports of buildings, 
balconies, porches or similar permanent building appurte
nances when those members are exposed to the weather 
without adequate protection from a roof, eave, overhang or 
other covering that would prevent moisture or water accu
mulation on the surface or at joints between members. 
Depending on local experience, such members may 
include: 

1. Horizontal members such as girders, joists and deck
ing. 

2. Vertical members such as posts, poles and columns. 

3. Both horizontal and vertical members. 

R317.1.4 Wood columns. Wood columns shall be 
approved wood of natural decay resistance or approved 
pressure-preservative-treated wood. 

Exceptions: 

1. Columns exposed to the weather or in basements 
where supported by concrete piers or metal ped
estals projecting 1 inch (25 mm) above a concrete 
floor or 6 inches (152 mm) above exposed earth 
and the earth is covered by an approved impervi
ous moisture barrier. 

2. Columns in enclosed craw 1 spaces or unexcavated 
areas located within the periphery of the building 
when supported by a concrete pier or metal pedes
tal at a height more than 8 inches (203 mm) from 
exposed earth and the earth is covered by an 
impervious moisture barrier. 

3. Deck posts supported by concrete piers or metal 
pedestals projecting not less than 1 inch (25 mm) 
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above a concrete floor or 6 inches (152 mm) I 
above exposed earth. 

· R317.1.5 Exposed glued-laminated timbers. The por
tions of glued-laminated timbers that form the structural 
supports of a building or other structure and are exposed to 
weather and not properly protected by a roof, eave or sim
ilar covering shall be pressure treated with preservative, or 
be manufactured from naturally durable or preservative
treated wood. 

R317.2 Quality mark. Lumber and plywood required to be 
pressure-preservative treated in accordance with Section 
R318.l shall bear the quality mark of an approved inspection 
agency that maintains continuing supervision, testing and 
inspection over the quality of the product and that has been 
approved by an accreditation body that complies with the 
requirements of the American Lumber Standard Committee 
treated wood program. 

R317.2.1 Required information. The required quality 
mark on each piece of pressure-preservative-treated lum
ber or plywood shall contain the following information: 

1. Identification of the treating plant. 

2. Type of preservative. 

3. The minimum preservative retention. 

4. End use for which the product was treated. 

5. Standard to which the product was treated. 

6. Identity of the approved inspection agency. 

7. The designation "Dry," if applicable. 

Exception: Quality marks on lumber less than 1 inch 
(25 mm) nominal thickness, or lumber less than nomi
nal 1 inch by 5 inches (25 mm by 127 mm) or 2 inches 
by 4 inches (51 mm by 102 mm) or lumber 36 inches 
(914 mm) or less in length shall be applied by stamping 
the faces of exterior pieces or by end labeling not less 
than 25 percent of the pieces of a bundled unit. 

R317.3 Fasteners and connectors in contact with preser
vative-treated and fire-retardant-treated wood. Fasteners, 
including nuts and washers, and connectors in contact with 
preservative-treated wood and fire-retardant-treated wood 
shall be in accordance with this section. The coating weights 
for zinc-coated fasteners shall be in accordance with ASTM 
A 153. Stainless steel driven fasteners shall be in accordance I 
with the material requirements of ASTM F 1667. 

R317.3.l Fasteners for preservative-treated wood. Fas
teners, including nuts and washers, for preservative
treated wood shall be of hot~dipped, zinc-coated galva
nized steel, stainless steel, silicon bronze or copper. Coat
ing types and weights for connectors in contact with 
preservative-treated wood shall be in accordance with the 
connector manufacturer's recommendations. In the 
absence of manufacturer's recommendations, a minimum 
of ASTM A 653 type Gl85 zinc-coated galvanized steel, 
or equivalent, shall be used. 

Exceptions: 

1. 1
/ 2-inch-diameter (12.7 mm) or greater steel bolts. 
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2. Fasteners other than nails and timber rivets shall 
be permitted to be of mechanically deposited 
zinc-coated steel with coating weights in accor
dance with ASTM B 695, Class 55 minimum. 

3. Plain carbon steel fasteners in SBX/DOT and 
zinc borate preservative-treated wood in an inte
rior, dry environment shall be permitted. 

R317.3.2 Fastenings for wood foundations. Fastenings, 
including nuts and washers, for wood foundations shall be 
as required in AF&PA PWF. 

R317.3.3 Fasteners for fire-retardant-treated wood 
used in exterior applications or wet or damp locations. 
Fasteners, including nuts and washers, for fire-retardant
treated wood used in exterior applications or wet or damp 
locations shall be of hot-dipped, zinc-coated galvanized 
steel, stainless steel, silicon bronze or copper. Fasteners 
other than nails and timber rivets shall be permitted to be 
of mechanically deposited zinc-coated steel with coating 
weights in accordance with ASTM B 695, Class 55 mini
mum. 

R317.3.4 Fasteners for fire-retardant-treated wood 
used in interior applications. Fasteners, including nuts 
and washers, for fire-retardant-treated wood used in inte
rior locations shall be in accordance with the manufac
turer's recommendations. In the absence of the 
manufacturer's recommendations, Section R3l7.3.3 shall 
apply. 

R317.4 Plastic composites. Plastic composite exterior deck 
boards, stair treads, guards and handrails containing wood, 
cellulosic or other biodegradable materials shall comply with 
the requirements of Section R507.3. 

SECTION R318 
PROTECTION AGAINST 

SUBTERRANEAN TERMITES 

R318.l Subterranean termite control methods. In areas 
subject to damage from termites as indicated by Table 
R301.2(1), methods of protection shall be one, or a combina
tion, of the following methods: 

72 

1. Chemical termiticide treatment in accordance with Sec
tion R318 .2. 

2. Termite baiting system installed and maintained in 
accordance with the label. 

3. Pressure-preservative-treated wood in accordance with 
the provisions of Section R3 l 7 .1. 

4. Naturally durable termite-resistant wood. 

5. Physical barriers in accordance with Section R318.3 
and used in locations as specified in Section R317 .1. 

6. Cold-formed steel framing in accordance with Sections 
R505 .2.1 and R603 .2.1. 

R318.1.1 Quality mark. Lumber and plywood required to 
be pressure-preservative treated in accordance with Sec
tion R318 .1 shall bear the quality mark of an approved 
inspection agency that maintains continuing supervision, 

testing and inspection over the quality of the product and 
that has been approved by an accreditation body that com
plies with the requirements of the American Lumber Stan
dard Committee treated wood program. 

R318.1.2 Field treatment. Field-cut ends, notches and 
drilled holes of pressure-preservative-treated wood shall 
be retreated in the field in accordance with A WP A M4. 

R318.2 Chemical termiticide treatment. Chemical termiti
cide treatment shall include soil treatment or field-applied 
wood treatment. The concentration, rate of application and 
method of treatment of the chemical termiticide shall be in 
strict accordance with the termiticide label. 

R318.3 Barriers. Approved physical barriers, such as metal 
or plastic sheeting or collars specifically designed for termite 
prevention, shall be installed in a manner to prevent termites 
from entering the structure. Shields placed on top of an exte
rior foundation wall are permitted to be used only if in combi
nation with another method of protection. 

R318.4 Foam plastic protection. In areas where the proba
bility of termite infestation is "very heavy" as indicated in 
Figure R301.2(6), extruded and expanded polystyrene, poly
isocyanurate and other foam plastics shall not be installed on 
the exterior face or under interior or exterior foundation walls 
or slab foundations located below grade. The clearance 
between foam plastics installed above grade and exposed 
earth shall be not less than 6 inches (152 mm). 

Exceptions: 

1. Buildings where the structural members of walls, 
floors, ceilings and roofs are entirely of noncombus
tible materials or pressure-preservative-treated 
wood. 

2. Where in addition to the requirements of Section 
R318 .1, an approved method of protecting the foam 
plastic and structure from subterranean termite dam
age is used. 

3. On the interior side of basement walls. 

SECTION R319 
SITE ADDRESS 

R319.1 Address identification. Buildings shall be provided I 
with approved address identification. The address identifica
tion shall be legible and placed in a position that is visible 
from the street or road fronting the property. Address identifi
cation characters shall contrast with their background. 
Address numbers shall be Arabic numbers or alphabetical let
ters. Numbers shall not be spelled out. Each character shall be 
not less than 4 inches (102 mm) in height with a stroke width 
of not less than 0.5 inch (12.7 mm). Where required by the 
fire code official, address identification shall be provided in 
additional approved locations to facilitate emergency 
response. Where access is by means of a private road and the 
building address cannot be viewed from the public way, a 
monument, pole or other sign or means shall be used to iden
tify the structure. Address identification shall be maintained. I 
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SECTION R320 
ACCESSIBILITY 

R320.1 Scope. Where there are four or more dwelling units 
or sleeping units in a single structure, the provisions of Chap
ter 11 of the International Building Code for Group R-3 shall 
apply. 

R320.l.l Guestrooms. A dwelling with guestrooms shall 
comply with the provisions of Chapter 11 of the Interna
tional Building Code for Group R-3. For the purpose of 
applying the requirements of Chapter 11 of the Interna
tional Building Code, guestrooms shall be considered to 
be sleeping units. 

Exception: Owner-occupied lodging houses with five 
or fewer guestrooms constructed in accordance with the 
International Residential Code are not required to be 
accessible. 

SECTION R321 
ELEVATORS AND PLATFORM LIFTS 

R321.1 Elevators. Where provided, passenger elevators, lim
ited-use and limited-application elevators or private residence 
elevators shall comply with ASME Al 7 .1/CSA B44. 

R321.2 Platform lifts. Where provided, platform lifts shall 
comply with ASME A18.l. 

R321.3 Accessibility. Elevators or platform lifts that are part 
of an accessible route required by Chapter 11 of the Interna
tional Building Code, shall comply with ICC Al17.1. 

SECTION R322 
FLOOD-RESISTANT CONSTRUCTION 

R322.1 General. Buildings and structures constructed in 
whole or in part in flood hazard areas, including A or V 
Zones and Coastal A Zones, as established in Table 
R301.2(1), and substantial improvement and restoration of 
substantial damage of buildings and structures in flood haz
ard areas, shall be designed and constructed in accordance 
with the provisions contained in this section. Buildings and 
structures that are located in more than one flood hazard area 
shall comply with the provisions associated with the most 
restrictive flood hazard area. Buildings and structures located 
in whole or in part in identified floodways shall be designed 
and constructed in accordance with ASCE 24. 

R322.1.1 Alternative provisions. As an alternative to the 
I requirements in Section R322, ASCE 24 is permitted sub

ject to the limitations of this code and the limitations 
therein. 

R322.l.2 Structural systems. Structural systems of build
ings and structures shall be designed, connected and 
anchored to resist flotation, collapse or permanent lateral 
movement due to structural loads and stresses from flood
ing equal to the design flood elevation. 

R322.l.3 Flood-resistant construction. Buildings and 
structures erected in areas prone to flooding shall be con
structed by methods and practices that minimize flood 
damage. 
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R322.1.4 Establishing the design flood elevation. The 
design flood elevation shall be used to define flood hazard 
areas. At a minimum, the design flood elevation shall be 
the higher of the following: 

1. The base flood ele.vation at the depth of peak eleva~ 
tion of flooding, including wave height, that has a 1 
percent (100-year flood) or greater chance of being 
equaled or exceeded in any given year; or 

2. The elevation of the design flood associated with the 
area designated on a flood hazard map adopted by 
the community, or otherwise legally designated. 

R322.l.4.1 Determination of design flood elevations. 
If design flood elevations are not specified, the building 
official is authorized to require the applicant to comply 
with either of the following: 

1. Obtain and reasonably use data available from a 
federal, state or other source; or 

2. Determine the design flood elevation in accor-
. dance with accepted hydrologic and hydraulic 

engineering practices used to define special flood 
hazard areas. Determinations shall be undertaken 
by a registered design professional who shall 
document that the technical methods used reflect 
currently accepted engineering practice. Studies, 
analyses and computations shall be submitted in 
sufficient detail to allow thorough review and 
approval. 

R322.1.4.2 Determination of impacts. In riverine 
flood hazard areas where design flood elevations are 
specified but floodways have not been designated, the 
applicant shall demonstrate that the effect of the pro
posed buildings and structures on design flood eleva
tions, including fill, when combined with other existing 
and anticipated flood hazard area encroachments, will 
not increase the design flood elevation more than 1 foot 
(305 mm) at any point within the jurisdiction. 

R322.1.5 Lowest floor. The lowest floor shall be the low- I 
est floor of the lowest enclosed area, including basement, 
and excluding any unfinished flood-resistant enclosure that 
is useable solely for vehicle parking, building access or lim
ited storage provided that such enclosure is not built so as to 
render the building or structure in violation of this section. 

R322.1.6 Protection of mechanical, plumbing and elec
trical systems. Electrical systems, equipment and compo
nents; heating, ventilating, air conditioning; plumbing 
appliances and plumbing fixtures; duct systems; and other 
service equipment shall be located at or above the eleva
tion required in Section R322.2 or R322.3. If replaced as 
part of a substantial improvement, electrical systems, 
equipment and components; heating, ventilating, air condi
tioning and plumbing appliances and plumbing fixtures; 
duct systems; and other service equipment shall meet the 
requirements of this section. Systems, fixtures, and equip
ment and components shall not be mounted on or penetrate 
through walls intended to break away under flood loads. 

Exception: Locating electrical systems, equipment and 
components; heating, ventilating, air conditioning; 
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plumbing appliances and plumbing fixtures; duct sys
tems; and other service equipment is permitted below 
the elevation required in Section R322.2 or R322.3 pro
vided that they are designed and installed to prevent 
water from entering or accumulating within the compo
nents and to resist hydrostatic and hydrodynamic loads 
and stresses, including the effects of buoyancy, during 
the occurrence of flooding to the design flood elevation 
in accordance witl). ASCE 24. Electrical wiring systems 
are permitted to be located below the required elevation 
provided that they conform to the provisions of the 
electrical part of this code for wet locations. 

R322.1.7 Protection of water supply and sanitary sew
age systems. New and replacement water supply systems 
shall be designed to minimize or eliminate infiltration of 
flood waters . into the systems in accordance with the 
plumbing provisions of this code. New and replacement 
sanitary sewage systems shall be designed to minimize or 
eliminate infiltration of floodwaters into systems and dis
charges from systems into floodwaters in accordance with 
the plumbing provisions of this code and Chapter 3 of the 
International Private Sewage Disposal Code. 

R322.1.8 Flood-resistant materials. Building materials 
and installation methods used for flooring and interior and 
exterior walls and wall coverings below the elevation 
required in Section R322.2 or R322.3 shall be flood dam
age-resistant materials that conform to the provisions of 
FEMA TB-2 . 

R322.1.9 Manufactured homes. The bottom of the frame 
of new and replacement manufactured homes on founda
tions that conform to the requirements of Section R322.2 
or R322.3, as applicable, shall be elevated to or above the 
elevations specified in Section R322.2 (flood hazard areas 

. including A Zones) or R322.3 in coastal high-hazard areas 
(V Zones and Coastal A Zones). The anchor and tie-down 
requirements of the applicable state or federal require
ments shall apply. The foundation and anchorage of manu
factured homes to be located in identified floodways shall 
be designed and constructed in accordance with ASCE 24. 

R322.1.10 As-built elevation documentation. A regis
tered design professional shall prepare and seal documen
tation of the elevations specified in Section R322.2 or 
R322.3. 

R322.2 Flood hazard areas (including A Zones). Areas that 
have been determined to be prone to flooding and that are not 
subject to high-velocity wave action shall be designated as 
flood hazard areas. Flood hazard areas that have been delin
eated as subject to wave heights between 11

/ 2 feet ( 457 mm) 

I 
and 3 feet (914 mm) or otherwise designated by the jurisdic
tion shall be designated as Coastal A Zones and are subject to 
the requirements of Section R322.3. Buildings and structures 
constructed in whole or in part in flood hazard areas shall be 
designed and constructed in accordance with Sections 
R322.2.1 through R322.2.3. 

R322.2.l Elevation requirements. 

1. Buildings and structures in flood hazard areas, 
I including flood hazard areas designated as Coastal 
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A Zones, shall have the lowest floors elevated to or 
above the base flood elevation plus 1 foot (305 mm), I 
or the design flood elevation. .. 

2. In areas of shallow flooding (AO Zones), buildings 
and structures shall have the lowest floor (including 
basement) elevated to a height of not less than the 
highest adjacent grade as the depth number speci
fied in feet (mm) on the FIRM plus 1 foot (305 mm), I 
or not less than 3 feet (15 mm) if a depth number is 
not specified. 

3. Basement floors that are below grade on all sides 
shall be elevated to or above base flood elevation I 
plus 1 foot (305 mm), or the design flood elevation, 
whichever is higher. 

Exception: Enclosed areas below the design flood ele
vation, including basements with floors that are not 
below grade on all sides, shall meet the requirements of 
Section R322.2.2. 

R322.2.2 Enclosed area below design flood elevation. 
Enclosed areas, including crawl spaces, that are below the 
design flood elevation shall: 

1. Be used solely for parking of vehicles, building 
access or storage. 

2. Be provided with flood openings that meet the fol
lowing criteria and are installed in accordance with 
Section R322.2.2.1: I .. 

2.1. The total net area of openings shall be not 
less than 1 square inch (645 mm2

) for each 
square foot (0.093 m2

) of enclosed area 
where the enclosed area is measured on the I 
exterior of the enclosure walls, or the open
ings shall be designed as engineered open
ings and the construction documents shall 
include a statement by a registered design 
professional that the design of the openings 
will provide for equalization of hydrostatic 
flood forces on exterior walls by allowing 
for the automatic entry and exit of floodwa
ters as specified in Section 2.6.2.2 of ASCE 
24. 

2.2. Openings shall be not less than 3 inches (76 
mm) in any direction in the plane of the wall. 

R322.2.2.l Installation of openings. The walls of 
enclosed areas shall have openings installed such that: 

1. There shall be not less than two openings on dif
ferent sides of each enclosed area; if a building 
has more than one enclosed area below the design 
flood elevation, each area shall have openings on 
exterior walls. 

2. The bottom of each opening shall be not more 
than 1 foot (305 mm) above the higher of the 
final interior grade or floor and the finished exte
rior grade immediately under each opening. 

3. Openings shall be permitted to be installed in 
doors and windows; doors and windows without 
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installed openings do not meet the requirements 
of this section. 

R322.2.3 Foundation design and construction. Founda
tion walls for buildings and structures erected in flood haz
ard areas shall meet the requirements of Chapter 4. 

Exception: Unless designed in accordance with Sec
tion R404: 

1. The unsupported height of 6-inch (152 mm) plain 
masonry walls shall be not more than 3 feet (914 
mm). 

2. The unsupported height of 8-inch (203 mm) plain 
masonry walls shall be not more than 4 feet (1219 
mm). 

3. The unsupported height of 8-inch (203 mm) rein
forced masonry walls shall be not more than 8 
feet (2438 mm). 

For the purpose of this exception, unsupported height is 
the distance from the finished grade of the under-floor 
space to the top of the wall. 

R322.2.4 Tanks. Underground tanks shall be anchored to 
prevent flotation, collapse and lateral movement under 
conditions of the base flood. Above-ground tanks shall be 
installed at or above the elevation required in Section 
R322.2.l or shall be anchored to prevent flotation, col
lapse and lateral movement under conditions of the base 
flood. 

R322.3 Coastal high-hazard areas (including V Zones and 
Coastal A Zones, where designated). Areas that have been 
determined to be subject to wave heights in excess of 3 feet 
(914 mm) or subject to high-velocity wave action or wave
induced erosion shall be designated as coastal high-hazard 
areas. Flood hazard areas that have been designated as subject 
to wave heights between 11

/ 2 feet (457 mm) and 3 feet (914 
mm) or otherwise designated by the jurisdiction shall be des
ignated as Coastal A Zones. Buildings and structures con
structed in whole or in part in coastal high-hazard areas and 
coastal A Zones, where designated, shall be designed and con
structed in accordance with Sections R322.3.l through 
R322.3.7. 

R322.3.1 Location and site preparation. 

1. New buildings and buildings that are determined to 
be substantially improved pursuant to Section 
R105.3.l.1 shall be located landward of the reach of 
mean high tide. 

2. For any alteration of sand dunes and mangrove 
stands, the building official shall require submission 
of an engineering analysis that demonstrates that the 
proposed alteration will not increase the potential 
for flood damage. 

R322.3.2 Elevation requirements. 

1. Buildings and structures erected within coastal high
hazard areas and Coastal A Zones, shall be elevated 
so that the bottom of the lowest portion of horizontal 
structural members supporting the lowest floor, with 
the exception of piling, pile caps, columns, grade 
beams and bracing, is elevated to or above the base 
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flood elevation plus 1 foot (305 mm) or the design I 
flood elevation, whichever is higher. .. 

2. Basement floors that are below grade on all sides 
are prohibited. 

3. The use of fill for structural support is prohibited. 

4. Minor grading, and the placement of minor quanti
ties of fill, shall be permitted for landscaping and for 
drainage purposes under and around buildings and 
for support of parking slabs, pool decks, patios and 
walkways. 

5. Walls and partitions enclosing areas below the I 
design flood elevation shall meet the requirements 
of Sections R322.3.4 and R322.3.5. 

R322.3.3 Foundations. Buildings and structures erected in 
coastal high-hazard areas and Coastal A Zones shall be sup
ported on pilings or columns and shall be adequately 
anchored to such pilings or columns. The space below the · 
elevated building shall be either free of obstruction or, if 
enclosed with walls, the walls shall meet the requirements 
of Section R322.3.4. Pilings shall have adequate soil pene
trations to resist the combined wave and wind loads (lateral 
and uplift). Water-loading values used shall be those asso
ciated with the design flood. Wind-loading values shall be 
those required by this code. Pile embedment shall include 
consideration of decreased resistance capacity caused by 
scour of soil strata surrounding the piling. Pile systems 
design and installation shall be certified 1n accordance with 
Section R322.3.6. Spread footing, mat, raft or other foun
dations that support columns shall not be pennitted where 
soil investigations that are required in accordance with Sec
tion R401.4 indicate that soil material under the spread 
footing, mat, raft or other foundation is subject to scour or 
erosion from wave-velocity flow conditions. If permitted, 
spread footing, mat, raft or other foundations that support 
columns shall be designed in accordance with ASCE 24. 
Slabs, pools, pool decks and walkways shall be located and 
constructed to be structurally independent of buildings and 
structures and their foundations to prevent transfer of flood 
loads to the buildings and structures during conditions of 
flooding, scour or erosion from wave-velocity flow condi
tions, unless the buildings and structures and their founda
tions are designed to resist the additional flood load. 

Exception: In Coastal A Zones, stem wall foundations 
supporting a floor system above and backfilled with 
soil or gravel to the underside of the floor system shall 
be permitted provided the foundations are. designed to 
account for wave action, debris impact, erosion and 
local scour. Where soils are susceptible to erosion and 
local scour, stem wall foundations shall have deep foot
ings to account for the loss of soil. 

R322.3.4 Walls below design flood elevation. Walls and 
partitions are pennitted below the elevated floor, provided 
that such walls and partitions are not part of the structural 
support of the building or structure and: 

1. Electrical, mechanical and plumbing system compo
nents are not to be mounted on or penetrate through 
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walls that are designed to break away under flood 
loads; and 

2. Are constructed with insect screening or open lat
tice; or 

3. Are designed to break away or collapse without 
causing collapse, displacement or other structural 
damage to the elevated portion of the building or 
supporting foundation system. Such walls, framing 
and connections shall have a resistance of not less 
than 10 (479 Pa) and not more than 20 pounds per 
square foot (958 Pa) as determined using allowable 
stress design; or 

4. Where wind loading values of this code exceed 20 
pounds per square foot (958 Pa), the construction 
documents shall include documentation prepared 
and sealed by a registered design professional that: 

4.1. The walls and partitions below the design 
flood elevation have been designed to col
lapse from a water load less than that which 
would occur during the base flood. 

4.2. The elevated portion of the building and sup
porting foundation system have been 
designed to withstand the effects of wind and 
flood loads acting simultaneously on struc
tural and nonstructural building components. 
Water-loading values used shall be those 
associated with the design flood. Wind-load
ing values shall be those required by this code. 

5. Walls intended to break away under flood loads as 
specified in Item 3 or 4 have flood openings that 
meet the criteria in Section R322.2.2, Item 2. 

6. In Coastal A Zones, walls shall be provided with 
flood openings that meet the criteria of Section 
R322.2.2. 

R322.3.5 Enclosed areas below design flood elevation. 
Enclosed areas below the design flood elevation shall be 
used solely for parking of vehicles, building access or stor
age. 

R322.3.5.1 Protection of building envelope. An exte
rior door that meets the requirements of Section R609 
shall be installed at the top of stairs that provide access 
to the building and that are enclosed with walls 
designed to break away in accordance with Section 
R322.3.4. 

R322.3.6 Construction documents. The construction 
documents shall include documentation that is prepared 
and sealed by a registered design professional that the 
design and methods of construction to be used meet the 
applicable criteria of this section. 

R322.3.7 Tanks. Underground tanks shall be anchored to 
prevent flotation, collapse and lateral movement under 
conditions of the base flood. Above-ground tanks shall be 
installed at or above the elevation required in Section 
R322.3.2. Where elevated on platforms, the platforms 
shall be cantilevered from or knee braced to the building 

or shall be supported on foundations that conform to the I 
requirements of Section R322.3. 

SECTION R323 
STORM SHELTERS 

R323.1 General. This section applies to storm shelters where 
constructed as separate detached buildings or where con
structed as safe rooms within buildings for the purpose of 
providing refuge from storms that produce high winds, such 
as tomados and hurricanes. In addition to other applicable 
requirements in this code, storm shelters shall be constructed 
in accordance with ICC/NSSA-500. 

SECTION 324 
SOLAR ENERGY SYSTEMS 

R324.1 General. Solar energy systems shall comply with the 
provisions of this section. 

R324.2 Solar thermal systems. Solar thermal systems shall 
be designed and installed in accordance with Chapter 23 and 
the International Fire Code. 

R324.3 Photovoltaic systems. Photovoltaic systems shall be 
designed and installed in accordance with Sections R324.3.l 
throughR324.7.2.5 andNFPA 70. Inverters shall be listed and 
labeled in accordance with UL 1741. Systems connected to the 
utility grid shall use inverters listed for utility interaction. 

R324.3.1 Equipment listings. Photovoltaic panels and 
modules shall be listed and labeled in accordance with UL 
1703. 

R324.4 Rooftop-mounted photovoltaic systems. Rooftop
mounted photovoltaic panel systems installed on or above the 
roof covering shall be designed and installed in accordance 
with Section R907. 

R324.4.1 Roof live load. Roof structures that provide sup
port for photovoltaic panel systems shall be designed for 
applicable roof live load. The design of roof structures 
need not include roof live load in the areas covered by 
photovoltaic panel systems. Portions of roof structures not 
covered by photovoltaic panels shall be designed for roof 
live load. Roof structures that provide support for photo
voltaic panel systems shall be designed for live load, ~. 
for the load case where the photovoltaic panel system is 
not present. 

R324.5 Building-integrated photovoltaic systems. Build
ing-integrated photovoltaic systems that serve as roof cover
ings shall be designed and installed in accordance with 
Section R905. 

R324.5.1 Photovoltaic shingles. Photovoltaic shingles 
shall comply with Section R905.16. 

R324.6 Ground-mounted photovoltaic systems. Ground
mounted photovoltaic systems shall be designed and in
stalled in accordance with Section R301. 

R324.6.1 Fire separation distances. Ground-mounted 
photovoltaic systems shall be subject to the fire separation 
distance requirements determined by the local jurisdic
tion. 
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R324.7 Access and pathways. Roof access, pathways and 
spacing requirements shall be provided in accordance with 
Sections R324.7.l through R324.7.2.5. 

Exceptions: 

1. Detached garages and accessory structures to one
and two-family dwellings and townhouses, such as 
parking shade structures, carports, solar trellises and 
similar structures. 

2. Roof access, pathways and spacing requirements 
need not be provided where an alternative ventilation 
method approved by the code official has been pro
vided or where the code official has determined that 
vertical ventilation techniques will not be employed. 

R324.7.1 Roof access points. Roof access points shall be 
located in areas that do not require the placement of 
ground ladders over openings such· as windows or doors, 
and located at strong points of building construction in 
locations where the access point does not conflict with 
overhead obstructions such as tree limbs, wires or signs. 

R324.7.2 Solar photovoltaic systems. Solar photovoltaic 
systems shall comply with Sections R324.7.2.l through 
R324.7.2.5. 

R324.7.2.1 Size of solar photovoltaic array. Each 
photovoltaic array shall be limited to 150 feet by 150 
feet (45 720 by 45 720 mm). Multiple arrays shall be 
separated by a clear access pathway not less than 3 feet 
(914 mm) in width. 

R324.7.2.2 Hip roof layouts. Panels and modules 
installed on dwellings with hip roof layouts shall be 
located in a manner that provides a clear access path
way not less than 3 feet (914 mm) in width from the 
eave to the ridge on each roof slope where panels and 
modules are located. The access pathway shall be 
located at a structurally strong location on the building 
capable of supporting the live load of fire fighters 
accessing the roof. 

Exception: These requirements shall not apply to 
roofs with slopes of 2 units vertical in 12 units hori
zontal (16.6 percent) and less. 

R324. 7.2.3 Single ridge roofs. Panels and modules 
installed on dwellings with a single ridge shall be 
located in a manner that provides two, 3-foot-wide (914 
mm) access pathways from the eave to the ridge on 
each roof slope where panels or modules are located. 

Exception: This requirement shall not apply to 
roofs with slopes of 2 units vertical in 12 units hori
zontal (16.6 percent) and less. 

R324.7.2.4 Roofs with hips and valleys. Panels and 
modules installed on dwellings with roof hips or valleys 
shall not be located less than 18 inches ( 457 mm) from a 
hip or valley where panels or modules are to be placed 
on both sides of a hip or valley. Where panels are to be 
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located on one side only of a hip or valley that is of equal 
length, the 18-inch (457 mm) clearance does not apply. 

Exception: These requirements shall not apply to 
roofs with slopes of 2 units vertical in 12 units hori
zontal (16.6 percent) and less. 

R324.7.2.5 Allowance for ·smoke ventilation opera
tions. Panels and modules installed on dwellings shall 
not be located less than 3 feet (914 mm) below the roof 
ridge to allow for fire department smoke ventilation oper
ations. 

Exception: Where an alternative ventilation method 
approved by the code official has been provided or 
where the code official has determined that vertical 
ventilation techniques will not be employed, clear
ance from the roof ridge is not required. 

SECTION R325 
MEZZANINES 

R325.1 General. Mezzariines shall comply with Section 
R325. 

R325.2 Mezzanines. The clear height above and below mezza
nine floor construction shall be not less than 7 feet (2134 mm). 

R325.3 Area limitation. The aggregate area of a mezzanine 
or mezzanines shall be not greater than one-third of the floor 
area of the room or space in which they are located. The 
enclosed portion of a room shall not be included in a determi
nation of the floor area of the room in which the mezzanine is 
located. 

R325.4 Means of egress. The means of egress for mezzanines 
shall comply with the applicable provisions of Section R3l1. 

R325.5 Openness. Mezzanines shall be open and unob
structed to the room in which they are located except for 
walls not more than 42 inches (1067 mm) in height, columns 
and posts. 

Exceptions: 

1. Mezzanines or portions thereof are not required to be 
open to the room in which they are located, provided 
that the aggregate floor area of the enclosed space is 
not greater than 10 percent of the mezzanine area. 

2. In buildings that are not more than two stories above 
grade plane and equipped throughout with an auto
matic sprinkler system in accordance with NFP A l 3R 
or NFPA 13D, a mezzanine having two or more 
means of egress shall not be required to be open to the 
room in which the mezzanine is located. 

SECTION R326 
SWIMMING POOLS, SPAS AND HOT TUBS 

R326.1 General. The design and construction of pools and 
spas shall comply with the International Swimming Pool and 
Spa Code. 
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CHAPTER4 

FOUNDATIONS 

SECTION R401 
GENERAL 

R401.1 Application. The provisions of this chapter shall 
control the design and construction of the foundation and 
foundation spaces for buildings. In addition to the provisions 
of this chapter, the design and construction of foundations in 
flood hazard areas as established by Table R301.2(1) shall 
meet the provisions· of Section R322. Wood foundations shall 
be designed and installed in accordance with A WC PWF. 

Exception: The provisions of this chapter shall be permit
ted to be used for wood foundations only in the following 
situations: 

1. In buildings that have no more than two floors and a 
roof. 

2. Where interior basement and foundation walls are 
constructed at intervals not exceeding 50 feet (15 
240 mm). 

Wood foundations in Seismic Design Category D0, D1 or 
D2 shall be designed in accordance with accepted engineering 
practice. 

R401.2 Requirements. Foundation construction shall be 
capable of accommodating all loads in accordance with Sec
tion R301 and of transmitting the resulting loads to the sup
porting soil. Fill soils that support footings and foundations 
shall be designed, installed and tested in accordance with 
accepted engineering practice. Gravel fill used as footings for 
wood and precast concrete foundations shall comply with 
Section R403. 

R401.3 Drainage. Surface drainage shall be diverted to a 
storm sewer conveyance or other approved point of collec
tion that does not create a hazard. Lots shall be graded to 
drain surface water away from foundation walls. The grade 
shall fall a minimum of 6 inches (152 mm) within the first 10 
feet (3048 mm). 

Exception: Where lot lines, walls, slopes or other physical 
barriers prohibit 6 inches (152 mm) of fall within 10 feet 
(3048 mm), drains or swales shall be constructed to ensure 
drainage away from the structure. Impervious surfaces 
within 10 feet (3048 mm) of the building foundation shall 
be sloped a minimum of 2 percent away from the building. 

R401.4 Soil tests. Where quantifiable data created by 
accepted soil science methodologies indicate expansive, com
pressible, shifting or other questionable soil characteristics 
are likely to be present, the building official shall determine 
whether to require a soil test to· determine the soil's character
istics at a particular location. This test shall be done by an 
approved agency using an approved method. 

R401.4.1 Geotechnical evaluation. In lieu of a complete 
geotechnical evaluation, the load-bearing values in Table 
R401.4.l shall be assumed. 
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TABLE R401.4.1 
PRESUMPTIVE LOAD-BEARING VALUES OF 

FOUNDATION MATERIALS" 

LOAD-BEARING 
CLASS OF MATERIAL PRESSURE 

(pounds per square foot) 

Crystalline bedrock 12,000 

Sedimentary and foliated rock 4,000 

Sandy gravel and/or gravel (GW and GP) 3,000 

Sand, silty sand, clayey sand, silty gravel 
and clayey gravel (SW, SP, SM, SC, GM 2,000 
andGC) 

Clay, sandy, silty clay, clayey silt, silt and 1,500b 
sandy siltclay (CL, ML, MH and CH) 

For SI: 1 pound per square foot= 0.0479 kPa. 
a. Where soil tests are required by Section R401.4, the allowable bearing 

capacities of the soil shall be part of the recommendations. 
b. Where the building official detennines that in-place soils with an allowable 

bearing capacity ofless than 1,500 psf are likely to be present at the site, the 
allowable bearing capacity shall be determined by a soils investigation. 

R401.4.2 Compressible or shifting soil. Instead of a 
complete geotechnical evaluation, where top or subsoils 
are compressible or shifting, they shall be removed to a 
depth and width sufficient to ensure stable moisture con
tent in each active zone and shall not be used as fill or sta
bilized within each active zone by chemical, dewatering or 
presaturation. 

SECTION R402 
MATERIALS 

R402.1 Wood foundations. Wood foundation systems shall 
be designed and installed in accordance with the provisions 
of this code. 

R402.1.1 Fasteners. Fasteners used below grade to attach 
plywood to the exterior side of exterior basement or crawl
space wall studs, or fasteners used in knee wall construc
tion, shall be of Type 304 or 316 stainless steel. Fasteners 
used above grade to attach plywood and all lumber-to
lumber fasteners except those used in knee wall construc
tion shall be of Type 304 or 316 stainless steel, silicon 
bronze, copper, hot-dipped galvanized (zinc coated) steel 
nails, or hot-tumbled galvanized (zinc coated) steel nails. 
Electro-galvanized steel nails and galvanized (zinc coated) 
steel staples shall not be permitted. 

R402.l.2 Wood treatment. All lumber and plywood shall 
be pressure-preservative treated and dried after treatment 
in accordance with AWPA Ul (Commodity Specification 
A, Use Category 4B and Section 5.2), and shall bear the 
label of an accredited agency. Where lumber and/or ply
wood is cut or drilled after treatment, the treated surface 
shall be field treated with copper naphthenate, the concen
tration of which shall contain a minimum of 2-percent 
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copper metal, by repeated brushing, dipping or soaking 
until the wood absorbs no more preservative. 

R402.2 Concrete. Concrete shall have a minimum specified 
compressive strength off 'c• as shown in Table R402.2. Con
crete subject to moderate or severe weathering as indicated in 
Table R301.2(1) shall be air entrained as specified in Table 
R402.2. The maximum weight of fly ash, other pozzolans, 
silica fume, slag or blended cements that is included in con
crete mixtures for garage floor slabs and for exterior porches, 
carport slabs and steps that will be exposed to deicing chemi
cals shall not exceed the percentages of the total weight of 
cementitious materials specified in Section 19.3.3.4 of ACI 
318. Materials used to produce concrete and testing thereof 
shall comply with the applicable standards listed in Chapters 
19 and 20 of ACI 318 or ACI 332. 

R402.2.1 Materials for concrete. Materials for concrete 
shall comply with the requirements of Section R608.5.l. 

R402.3 Precast concrete. Precast concrete foundations shall 
be designed in accordance with Section R404.5 and shall be 
installed in accordance with the provisions of this code and 
the manufacturer's instructions. 

R402.3.1 Precast concrete foundation materials. Mate
rials used to produce precast concrete foundations shall 
meet the following requirements. 

1. All concrete used in the manufacture of precast con
crete foundations shall have a minimum compres
sive strength of 5,000 psi (34 470 kPa) at 28 days. 
Concrete exposed to a freezing and thawing envi
ronment shall be air entrained with a minimum total 
air content of 5 percent. 

2. Structural reinforcing steel shall meet the require
ments of ASTM A 615, A 706 or A 996. The mini
mum yield strength of reinforcing steel shall be 
40,000 psi (Grade 40) (276 MPa). Steel reinforce
ment for precast concrete foundation walls shall have 
a minimum concrete cover of 3

/ 4 inch (19.1 mm). 

3. Panel-to-panel connections shall be made with 
Grade II steel fasteners. 

4. The use of nonstructural fibers shall conform to 
ASTMC 1116. 

5. Grout used for bedding precast foundations placed 
upon concrete footings shall meet ASTM C 1107. 

R402.4 Masonry. Masonry systems shall be designed and I 
installed in accordance with this chapter and shall have a min
imum specified compressive strength of 1,500 psi (10.3 MPa). 

SECTION R403 
FOOTINGS 

R403.1 General. All exterior walls shall be supported on 
continuous solid or fully grouted masonry or concrete foot
ings, crushed stone footings, . wood foundations, or other 
approved structural systems which shall be of sufficient 
design to accommodate all loads according to Section R301 
and to transmit the resulting loads to the soil within the limi
tations as determined from the character of the soil. Footings 
shall be supported on undisturbed natural soils or engineered 
fill. Concrete footing shall be designed and constructed in 
accordance with the provisions of Section R403 or in accor
dance with ACI 332. 

R403.1.1 Minimum size. The minimum width, W, and 
thickness, T, for concrete footings shall be in accordance 
with Tables R403.1(1) through R403.1(3) and Figure 
R403.l(l) or R403.l.3, as applicable. The footing width 
shall be based on the load-bearing value of the soil in accor
dance with Table R401.4.l. Footing projections, P, shall be 
not less than 2 inches (51 mm) and shall not exceed the 
thickness of the footing. Footing thickness and projection 
for fireplaces shall be in accordance with Section RlOOl.2. 
The size of footings supporting piers and columns shall be 
based on the tributary load and allowable soil pressure in 
accordance with Table R401.4.l. Footings for wood foun
dations shall be in accordance with the details set forth in 
Section R403.2, and Figures R403.1(2) and R403.1(3). 

TABLE R402.2 
MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE 

MINIMUM SPECIFIED COMPRESSIVE STRENGTH" (f~ 

TYPE OR LOCATION OF CONCRETE CONSTRUCTION Weathering Potentialb 

Negligible Moderate Severe 

Basement walls, foundations and other concrete not exposed to the weather 2,500 2,500 2,5ooc 

Basement slabs and interior slabs on grade, except garage floor slabs 2,500 2,500 2,5ooc 

Basement walls, foundation walls, exterior walls and other vertical concrete 2,500 3,000d 3,000d 
work exposed to the weather 

Porches, carport slabs and steps exposed to the weather, and garage floor 
2,500 3,oood,e,r 3,50od,e,r 

slabs 

For SI: 1 pound per square inch = 6.895 kPa. 
a. Strength at 28 days psi. 
b. See Table R301.2(1) for weathering potential. 
c. Concrete in these locations that is subject to freezing and thawing during construction shall be air-entrained concrete in accordance with Footnote d. 
d. Concrete shall be air-entrained. Total air content (percent by volume of concrete) shall be not less than 5 percent or more than 7 percent. 
e. See Section R402.2 for maximum cementitious materials content. 
f. For garage floors with a steel-troweled finish, reduction of the total air content (percent by volume of concrete) to not less than 3 percent is permitted if the 

specified compressive strength of the concrete is increased to not less than 4,000 psi. 

80 2015 INTERNATIONAL RESIDENTIAL CODE® 



FOUNDATIONS 

TABLE R403.1(1) 
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION (inches)•,b 

SNOW LOAD STORY AND TYPE LOAD-BEARING VALUE OF SOIL 

OR ROOF LIVE OF STRUCTURE WITH (psf) 

LOAD LIGHT FRAME 1500 2000 2500 3000 3500 4000 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 16 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
N 2 story-plus basement 22 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3.story-with crawl space 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-plus basement 25 x 8 19 x 6 15 x 6 13 x 6 12 x 6 12 x 6 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 17 x 6 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
(<) 2 story-plus basement 23 x 6 17 x 6 14 x 6 12 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 20 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-plus basement 26 x 8 20 x 6 16 x 6 13 x 6 12 x 6 12 x 6 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 16 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 21 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
Ir) 2 story-plus basement 25 x 7 19 x 6 15 x 6 12 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 17 x 6 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 22 x 6 17 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

3 story-plus basement 28 x 9 21 x 6 17 x 6 14 x 6 12 x 6 12 x 6 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 18 x 6 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 24 x 7 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 16 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 21 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
t-- 2 story-plus basement 27 x 9 20 x 6 16 x 6 14 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 25 x 7 18 x 6 15 x 6 12 x 6 12 x 6 12 x 6 

3 story-plus basement 30 x 10 23 x 6 18 x 6 15 x 6 13 x 6 12 x 6 

For SI: 1inch=25.4 mm, 1plf=14.6 Nim, 1 pound per square foot= 47.9 N/m2
• 

a. Interpolation allowed. Extrapolation is not allowed. 
b. Based on 32-foot-wide house with load-bearing center wall that carries half of the tributary attic, and floor framing. For every 2 feet of adjustment to the width 

of the house, add or subtract 2 inches of footing width and 1 inch of footing thickness (but not less than 6 inches thick). 
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TABLE R40.'3.1(2) 
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR LIGHT-FRAME CONSTRUCTION WITH BRICK VENEER (inches)•·b 

SNOW LOAD STORY AND TYPE OF LOAD-BEARING VALUE OF SOIL 

OR ROOF LIVE STRUCTURE (psf) 

LOAD WITH BRICK VENEER 1500 2000 2500 3000 3500 4000 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 21 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 20 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
("I 

2 story-plus basement 26 x 8 20 x 6 16 x 6 13 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 20 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 26 x 8 19 x 6 15 x 6 13 x 6 12 x 6 12 x 6 

3 story-plus basement 32 x 11 24 x 7 19 x 6 16 x 6 14 x 6 12 x 6 

1 story-slab-on-grade 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 16 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 22 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 16 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 22 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
('<") 

2 story-plus basement 27 x 9 21 x 6 16 x 6 14 x 6 12 x 6 12 x 6 

3 story-slab-on-grade 21 x 6 16 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 27 x 8 20 x 6 16 x 6 13 x 6 12 x 6 12 x 6 

3 story-plus basement 33 x 11 24 x 7 20 x 6 16 x 6 14 x 6 12 x 6 

1 story-slab-on-grade 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 24X 7 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 24 x 7 18 x 6 14 x 6 12 x 6 12 x 6 12 x 6 0.. 
0 
in 2 story-plus basement 29 x 10 22 x 6 18 x 6 15 x 6 13 x 6 12 x 6 

3 story-slab-on-grade 27 x 7 18 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

3 story-with crawl space 29 x 9 22 x 6 17 x 6 14 x 6 12 x 6 12 x 6 

3 story-plus basement 35 x 12 26 x 8 21x6 17 x 6 15 x 6 13 x 6 

1 story-slab-on-grade 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 20 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 26 x 8 20 x 6 .16X 6 13 x 6 12 x 6 12 x 6 

2 story-slab-on grade 20 X.6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 
4-< 

"' 2 story-with crawl space 26 x 8 19 x 6 15X 6 13 x 6 12 x 6 12 x 6 0.. 
0 r-- 2 story-plus basement 32 x 11 24 x 7 19 x 6 16 x 6 14 x 6 12 x 6 

3 story-slab-on-grade 26 x 8 19 x 6 15 x 6 13 x 6 12 x 6 12 x 6 

3 story-with crawl space 31x11 23 x 7 19 x 6 16 x 6 13 x 6 12 x 6 

3 story-plus basement 37 x 13 28 x 9 22 x 6 18 x 6 16 x 6 14 x 6 

For SI: 1inch=25.4 mm, 1plf=14.6 N/m, 1 pound per square foot= 47.9 N/m2
• 

a. Interpolation allowed. Extrapolation is not allowed. 
b. Based on 32-foot-wide house with load-bearing center wall that carries half of the tributary attic, and floor framing. For every 2 feet of adjustment to the width 

of the house, add or subtract 2 inches of footing width and 1 inch of footing thickness (but not less than 6 inches thick). 
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TABLE R403.1(3) 
MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS 

WITH CAST-IN-PLACE CONCRETE OR FULLY GROUTED MASONRY WALL CONSTRUCTION (inches)•· b 

SNOW LOAD 
STORY AND TYPE 

LOAD-BEARING VALUE OF SOIL 

OR ROOF LIVE 
OF STRUCTURE WITH CMU 

(psf) 

LOAD 1500 2000 2500 3000 3500 4000 

1 story-slab-on-grade 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 25 x 8 19 x 6 15 x 6 13 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 23 x 7 18 x 6 ..... 14 x 6 12 x 6 12 x 6 12 x 6 
"' 2 story-with crawl space 22 x 6 17 x 6 14 x 6 12 x 6 0.. 29 x 9 12 x 6 

0 
C'l 2 story-plus basement 35 x 12 26 x 8 21 x 6 17 x 6 15 x 6 13 x 6 

3 story-slab-on-grade 32X 11 24 x 7 19 x 6 16 x 6 14 x 6 12 x 6 

3 story-with crawl space 38 x 14 28 x 9 23 x 6 19 x 6 16 x 6 14 x 6 

3 story-plus basement . 43 x 17 33 x 11 26 x 8 22 x 6 19 x 6 16 x 6 

1 story-slab-on-grade 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 20 x 6 15 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 26 x 8 20 x 6 16 x 6 13 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 24 x 7 18 x 6 ..... 15 x 6 12 x 6 12 x 6 12 x 6 

"' 2 story-with crawl space 22 x 6 18 x 6 15 x 6 0.. 30 x 10 13 x 6 12 x 6 
0 
Cf) 

2 story-plus basement 36 x 13 27 x 8 21 x 6 18 x 6 15 x 6 13 x 6 

3 story-slab-on-grade 33 x 12 25 x 7 20 x 6 17 x 6 14 x 6 12 x 6 

3 story-with crawl space 39 x 14 29 x 9 23 x 7 19 x 6 17 x 6 14 x 6 

3 story-plus basement 44 x 17 33 x 12 27X 8 22 x 6 19 x 6 17 x 6 

1 story-slab-on-grade 17 x 6 13 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 22 x 6 17 x 6 13 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 28X 9 21 x 6 17 x 6 14 x 6 12 x 6 12 x 6 

2 story-slab-on-grade 27 x 8 20 x 6 ..... 16 x 6 13 x 6 12 x 6 12 x 6 
"' 2 story-with crawl space 24 x 7 0.. 32 x 11 

0 
19 x 6 16 x 6 14 x 6 12 x 6 

I{) 
2 story-plus basement 38 x 14 28 x 9 23 x 6 19 x 6 16 x 6 14 x 6 

3 story-slab-on-grade 35 x 13 27 x 8 21 x 6 18 x 6 15 x 6 13 x 6 

3 story-with crawl space 41x15 31x10 24 x 7 20 x 6 17 x 6 15 x 6 

3 story-plus basement 47 x 18 35 x 12 28 x 9 23 x 7 20 x 6 17 x 6 

1 story-slab-on-grade 19 x 6 14 x 6 12 x 6 12 x 6 12 x 6 12 x 6 

1 story-with crawl space 25 x 7 18 x 6 15 x 6 12 x 6 12 x 6 12 x 6 

1 story-plus basement 30 x 10 23 x 6 18 x 6 15 x 6 13 x 6 12 x 6 

..... 2 story-slab-on-grade 29 x 9 22 x 6 17 x 6 14 x 6 12 x 6 12 x 6 
"' 2 story-with crawl space 26 x 8 0.. 34 x 12 

0 
21 x 6 17 x 6 15 x 6 13 x 6 

r- 2 story-plus basement 40 x 15 30 x 10 24 x 7 20 x 6 17 x 6 15 x 6 

3 story-slab-on-grade 38 x 14 28 x 9 23 x 6 19 x 6 16 x 6 14 x 6 

3 story-with crawl space 43 x 16 32 x 11 26 x 8 21x6 18 x 6 16 x 6 

3 story-plus basement 49 x 19 37 x 13 29 x 10 24 x 7 21 x 6 18 x 6 

For SI: 1inch=25.4 mm, 1 plf = 14.6 Nim, 1 pound per square foot= 47.9 N/m2
• 

a. Interpolation allowed. Extrapolation is not allowed. 
b. Based on 32-foot-wide house with load-bearing center wall that carries half of the tributary attic, and floor framing. For every 2 feet of adjustment to the width 

of the house add or subtract 2 inches of footing width and 1 inch of footing thickness (but not Jess than 6 inches thick). 
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R403.1.2 Continuous footing in Seismic Design Catego
ries D0, D1 and Dz. Exterior walls of buildings located in 
Seismic Design Categories D0, D1 and Dz shall be supported 
by continuous solid or fully grouted masonry or concrete 
footings. Other footing materials or systems shall be 
designed in accordance with accepted engineering practice. 
All required interior braced wall panels in buildings located 
in Seismic Design Categories D0, D1 and Dz with plan 
dimensions greater than 50 feet (15 240 mm) shall be sup
ported by continuous solid or fully grouted masonry or con
crete footings in accordance with Section R403.l.3.4, 
except for two-story buildings in Seismic Design Category 
Dz, in which all braced wall panels, interior and exterior, 
shall be supported on continuous foundations. 

Exception: Two-story buildings shall be permitted to 
have interior braced wall panels supported on continu
ous foundations at intervals not exceeding 50 feet (15 
240 mm) provided that: 

1. The height of cripple walls does not exceed 4 feet 
(1219 mm). 

2. First-floor braced wall panels are supported on 
doubled floor joists, continuous blocking or floor 
beams. 

3. The distance between bracing lines does not 
exceed twice the building width measured paral
lel to the braced wall line. 

R403.1.3 Footing and stem wall reinforcing in Seismic 
Design Categories D0, D1, and Dz. Concrete footings 
located in Seismic Design Categories D0, D1 and Dz, as 
established in Table R301.2(1), shall have minimum rein
forcement in accordance with this section and Figure 
R403.l.3. Reinforcement shall be installed with support 
and cover in accordance with Section R403.l.3.5. 

R403.1.3.1 Concrete stem walls with concrete foot
ings. In Seismic Design Categories D0, D1 and Dz where 
a construction joint is created between a concrete foot
ing and a concrete stem wall, a minimum of one No. 4 
vertical bar shall be installed at not more than 4 feet 
(1219 mm) on center. The vertical bar shall have a stan
dard hook and extend to the bottom of the footing and 
shall have support and cover as specified in Section 
R403.l.3.5.3 and extend a minimum of 14 inches (357 
mm) into the stem wall. Standard hooks shall comply 
with Section R608.5.4.5. A minimum of one No. 4 hor
izontal bar shall be installed within 12 inches (305 mm) 
of the top of the stem wall and one No. 4 horizontal bar 
shall be located 3 to 4 inches (76 mm to 102 mm) from 
the bottom of the footing. 

R403.1.3.2 Masonry stem walls with concrete foot
ings. In Seismic Design Categories D0, D1 and Dz 
where a masonry stem wall is supported on a concrete 
footing, a minimum of one No. 4 vertical bar shall be 
installed at not more than 4 feet (1219 mm) on center. 
The vertical bar shall have a standard hook and extend 
to the bottom of the footing and shall have support and 
cover as specified in Section R403.l.3.5.3 and extend a 

minimum of 14 inches (357 mm) into the stem wall. 
Standard hooks shall comply with Section R608.5.4.5. 
A minimum of one No. 4 horizontal bar shall be 
installed within 12 inches (305 mm) of the top of the 
wall and one No. 4 horizontal bar shall be located 3 to 4 
inches (76 mm to 102 mm) from the bottom of the foot
ing. Masonry stem walls shall be solid grouted. 

R403.1.3.3 Slabs-on-ground with turned-down foot
ings. In Seismic Design Categories D0, D1 and Dz, slabs 
on ground cast monolithically with turned-down foot
ings shall have a minimum of one No. 4 bar at the top 
and the bottom of the footing or one No. 5 bar or two 
No. 4 bars in the middle third of the footing depth. 

Where the slab is not cast monolithically with the 
footing, No. 3 or larger vertical dowels with standard 
hooks on each end shall be installed at not more than 4 
feet (1219 mm) on center in accordance with Figure 
R403.l.3, Detail 2. Standard hooks shall comply with 
Section R608.5.4.5. 

R403.1.3.4 Interior bearing and braced wall panel * * 
footings in Seismic Design Categories D0, D1 and Dz. 
In Seismic Design Categories D0, D1 and Dz, interior 
footings supporting bearing walls or braced wall pan-
els, and cast monolithically with a slab on grade, shall 
extend to a depth of not less than 12 inches (305 mm) 
below the top of the slab. 

R403.1.3.5 Reinforcement. Footing and stem wall 
reinforcement shall comply with Sections R403.l.3.5.1 
through R403.l.3.5.4. 

R403.1.3.5.1 Steel reinforcement. Steel reinforce
ment shall comply with the requirements of ASTM 
A 615, A 706 or A 996. ASTM A 996 bars produced 
from rail steel shall be Type R. The minimum yield 
strength of reinforcing steel shall be 40,000 psi 
(Grade 40) (276 MPa). 

R403.l.3.5.2 Location of reinforcement in wall. 
The center of vertical reinforcement in stem walls 
shall be located at the centerline of the wall. Hori
zontal and vertical reinforcement shall be located in 
footings and stem walls to provide the minimum 
cover required by Section R403.l.3.5.3. 

R403.l.3.5.3 Support and cover. Reinforcement 
shall be secured in the proper location in the forms 
with tie wire or other bar support system to prevent 
displacement during the concrete placement opera
tion. Steel reinforcement in concrete cast against the 
earth shall have a minimum cover of 3 inches (75 
mm). Minimum cover for reinforcement in concrete 
cast in removable forms that will be exposed to the 
earth or weather shall be 11/z inches (38 mm) for No. 
5 bars and smaller, and 2 inches (50 mm) for No. 6 
bars and larger. For concrete cast in removable forms 
that will not be exposed to the earth or weather, and 
for concrete cast in stay-in-place forms, minimum 
cover shall be% inch (19 mm). 
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BOTTOM (SOLE) PLATE 
ATTACHMENT PER 
SECTION R403.1.6 

MIN CLEARANCE 
PER SECTIONS 
R404.1.6 AND 
R317.1 TYP 

12" MIN DEPTH 
OR GREATER FOR 
FROST PROTECTION 
PER SECTIONS 
R403.1.4AND 
R403.1.4.1 TYP 

MONOLITHIC SLAB-ON-GROUND 
WITH TURNED-DOWN FOOTING 
SCALE: NOTTO SCALE 

MIN CLEARANCE 
PER SECTIONS 
R404.1.6 AND 
R317.1 TYP 

12" MIN DEPTH PER 
SECTION R403.1.4 
OR GREATER FOR 
FROST PROTECTION 
PER SECTION 
R403.1.4.1 TYP 

3%" MIN CONCRETE SLAB 
PER SECTION R506.1 

SLAB-ON-GROUND WITH 

3 
MASONRY STEM WALLAND SPREAD FOOTING 
SCALE: NOT TO SCALE 

I INTERIOR I 

CONCRETE STEM WALL 

BASEMENT OR CRAWL SPACE WITH 0 CONCRETE WALLAND SPREAD FOOTING 
SCALE: NOTTO SCALE 

For SI: 1inch=25.4 mm. 

BEARING WALL 
WALL LINE 

\ 3Y:.'' MIN CONCRETE SLAB 
\PER SECTION R506.1 

J,-,-..,,.......,........,,...,,,-i.<;1p,L...-,,...,,,..,..~~ 

THICKENED SLAB-ON-GROUND FOOTING 

2 
AT BEARING WALLS OR BRACED WALL LINES 
SCALE: NOT TO SCALE 

I INTERIOR I 

w 

BASEMENT OR CRAWL SPACE WITH 

4 
MASONRY WALL AND SPREAD FOOTING 
SCALE: NOT TO SCALE 

I INTERIOR I 

BASEMENT OR CRAWL SPACE WITH 

6 
FOUNDATION WALL BEARING DIRECTLY ON SOIL 
SCALE: NOT TO SCALE 

W =Width of footing, T =Thickness of footing andP =Projection per Section R403.1.1 
NOTES: 
a. See Section R404.3 for sill requirements. 
b. See Section R403.1.6 for sill attachment. 
c. See Section R506.2.3 for vapor barrier requirements. 
d. See Section R403.1 for base. 
e. See Figure R403.l.3 for additional footing requirements for structures in SDC D

0
, D

1 
and D2 and townhouses in SDC C. 

f. See Section R408 for under-floor ventilation and access requirements. 

FIGURE R403.1(1) 
PLAIN CONCRETE FOOTINGS WITH MASONRY AND CONCRETE STEM WALLS IN SOC A, BAND c•,b,c,d,e,t 
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D PRESSURE-PRESERVATIVE-TREATED 

4 FT. (MAX. BACKFILL) 

MIN. 3.5-IN. CONCRETE SLAB WITH 
VAPOR BARRIER AND OPTIONAL 
1-IN. SCREED BOARD 

6 IN. 

4 IN. GRAVEL OR CRUSHED 
STONE FILL UNDER FLOOR 
(SEE SECTION R403.2) 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254. 

4 IN. 

x 

-~-- _,. 2-IN. AIR GAP 

1-IN.-THICK PRESSURE-PRESERVATIVE
TREATED LUMBER OR PLYWOOD STRIP 
PROTECTING TOP OF POLYETHYLENE FILM 

~~~;::::----- FINISH GRADE SLOPE 1
/2 

IN. TREATED PLYWOOD 
(SEE TABLE R404.2.3) 

'~'24~~~!*.77f'.1~7PRESSURE-PRESERVATIVE-
_;_ TREATED PLYWOOD 

(SEE TABLE R404.2.3) 

l~G~~m~m+--6 MIL POLYETHYLENE FILM 

1..,_~"--'-.w.o....u+--5 MIL POLYETHYLENE FILM 

~I 
161N. --1 

ON CRUSHED STONE OR 
GRAVEL BACKFILL 

PRESSURE-PRESERVATIVE
TREATED 2 x 6 IN. BOTTOM 
PLATE 

PRESSURE-PRESERVATIVE
TREATED 2 x 8 IN. FOOTING 
PLATE 

FIGURE R403.1{2) 
PERMANENT WOOD FOUNDATION BASEMENT WALL SECTION 
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D PRESSURE-PRESERVATIVE-TREATED 

FLOOR JOIST FIELD-APPLIED 2 x 6 IN. TOP PLATE 

FLASHING 

i~~~(""':~~~~:__::_2_x~6~IN0.TOPPLATE 

-1 t 
18 IN. MIN. 

6 MIL POLYETHYLENE FILM 

6 IN. 

6 IN. GRAVEL OR CRUSHED STONE 
(SEE SECTION R403.2) 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1mil=0.0254 mm. 

FIGURE R403.1(3) 

FINISH GRADE SLOPE 1/2 IN. 
PER FOOT, MIN. 6 FT. FROM 
WALL 

PRESSURE-PRESERVATIVE
TREATED 2 x 6 IN. STUD WALL 

PRESSURE-PRESERVATIVE
TRATED PLYWOOD 
(SEE TABLE R404.2.3) 

PRESSURE-PRESERVATIVE
TREATED 2 x 8 IN. FOOTING PLATE 

PRESSURE-PRESERVTIVE
TREATED 2 x 8 IN. FOOTING PLATE 

BELOW FROST LINE 

PERMANENT WOOD FOUNDATION CRAWL SPACE SECTION 
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SILL OR BOTIOM (SOLE) PLATE 
ATIACHMENT PER SECTION 
R403.1.6 W/ 3 x 3 WASHERS 
PER SECTION R602.11.1 

MIN CLEARANCE 
PER SECTIONS 
R404.1.6 AND 
R317.1 --~ 

12" MIN DEPTH 
OR GREATER FOR 
FROST PROTECTION 
PER SECTIONS R403.1.4 
AND R403.1.4.1 

MIN REINFORCEMENT 
PER SECTION ___ _,, 
R403.1.3.3 

SLAB-ON-GROUND WITH 

BEARING WALL OR 
BRACED WALL LINE 

1 MONOLITHIC TURNED-DOWN FOOTING 
SCALE: NOT TO SCALE 

SILL OR BOTIOM (SOLE) PLATE 
ATIACHMENT PER SECTION 
R403.1.6 W/ 3 x 3 WASHERS~ 
PER SECTION R602.11.1 "' 

MIN CLEARANCE 
PER SECTIONS 
R404.1.6 
AND R317.1 

12" MIN DEPTH 
PER SECTION R403.1.4 
OR GREATER FOR 
FROST PROTECTION 
PER SECTION 
R403.1.4.1 

SLAB-ON-GROUND WITH 

·9 '-._ (1) #4 HORIZ. IN TOP 12" 

"'-..__8" MIN CMU STEM
WALL, SOLID-GROUTED 
PER SECTION R404.1.4.1 

#4 DOWEL @ 48" ON
CENTER PER SECTION 
R403.1.3.2, 14" MIN INTO 
STEM-WALL WITH 
STANDARD HOOK PER 
SECTION R608.5.4.5 

3 
MASONRY STEM WALLAND SPREAD FOOTING 
SCALE: NOT TO SCALE 

12" MIN DEPTH 
PER SECTION R403.1.4 
OR GREATER FOR 
FROST PROTECTION 
PER SECTION 
R403.1.4.1 

#4 DOWEL @ 48" ON 
CENTER PER SECTION 
R403.1.3.114" MIN INTO 
STEM WALLAND 
STANDARD HOOK 
PER SECTION R608.5.4.5 

CONCRETE FOOTING 
PLACED PRIOR TO STEM 

(1) #4 CONT PER SECTION 
R403.1.3.1 

CONSTRUCTION JOINT 
#4 MIN HORIZONTAL 
BAR TOP AND BOTIOM 
PER SECTION--
R403.1.3.3 

#3 MIN 
@ 4811 O.C. VERTICAL · ~ .·o. ~·t:; 
DOWELS WITH 
STANDARD HOOK j, .,W,W/J 
EACH END PER 
SECTION R403.1.3.3 

DOWELS FOR SLAB-ON-GROUND 

2 
WITH TURNED-DOWN FOOTINGS 
SCALE: NOTTO SCALE 

(1) #4 HORIZ. IN TOP 12" 

#4 DOWEL @ 48" ON-
CENTER PER SECTION 
R403.1.3.2 14" MIN INTO STEM
WALL WITH STANDARD 
HOOK PER SECTION 
R608.5.4.5 

8" MIN CMU STEM 
WALL, SOLID GROUTED 
PER SECTION R404.1.4.1 

REINFORCEMENT 
PER SECTION ~403.1.3.2 

BASEMENT OR CRAWL SPACE WITH 

4 MASONRY STEM WALLAND SPREAD FOOTING 
SCALE: NOTTO SCALE 

12" MIN DEPTH 
PER SECTION 
R403.1.4 OR 
GREATER 
FOR FROST 
PROTECTION PER 
SECTION R403.1.4.1. 

(1) #4 CONT TOP 
PER SECTION 
R403.1.3.1 

(1)#4CONT 
ATBOTIOM 
PER SECTION 
R403.1.3.1 

BASEMENT OR CRAWL SPACE 

5 
CONCRETE STEM WALLAND SPREAD FOOTING 
SCALE: NOT TO SCALE 

BASEMENT OR CRAWL SPACE WITH MONOLITHIC 0 CONCRETE STEM WALLAND SPREAD FOOTING 
SCALE: NOTTO SCALE 

W =Width of footing, T =Thickness of footing and P =Projection per Section R403.l.1 
NOTES: 
a. See Section R404.3 for sill requirements. 
b. See Section R403.l.6 for sill attachment. 
c. See Section R506.2.3 for vapor barriei: requirements. 
d. See Section R403.l for base. 
e. See Section R408 for under-floor ventilation and access requirements. 
f. See Section R403.l.3.5 for reinforcement requirements. 

FIGURE R403.1.3 
REINFORCED CONCRETE FOOTINGS AND MASONRY AND CONCRETE STEM WALLS IN SOC 0 0, 0 1 AND 0 2•,b,c,d,e,i, 
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R403.1.3.5.4 Lap splices. Vertical and horizontal 
reinforcement shall be the longest lengths practical. 
Where splices are necessary in reinforcement, the 
length of lap splice shall be in accordance with Table 
R608.5.4.(1) and Figure R608.5.4(1). The maximum 
gap between noncontact parallel bars at a lap splice 
shall not exceed the smaller of one-fifth the required 
lap length and 6 inches (152 mm) [see Figure 
R608.5.4(1)]. 

R403.1.3.6 Isolated concrete footings. In detached 
one- and two-family dwellings that are three stories or 
less in height and constructed with stud bearing walls, 
isolated plain concrete footings supporting columns or 
pedestals are permitted. 

R403.1.4 Minimum depth. Exterior footings shall be 
placed not less than 12 inches (305 mm) below the undis
turbed ground surface. Where applicable, the depth of foot
ings shall also conform to Sections R403.1.4.l through 
R403.l.4.2. 

R403.1.4.1 Frost protection. Except where otherwise 
protected from frost, foundation walls, piers and other 
permanent supports of buildings and structures shall be 
protected from frost by one or more of the following 
methods: 

1. Extended below the frost line specified in Table 
R301.2.(l). 

2. Constructed in accordance with Section R403.3. 

3. Constructed in accordance with ASCE 32. 

4. Erected on solid rock. 

Exceptions: 

1. Protection of freestanding accessory structures 
with an area of 600 square feet (56 m.2) or less, 
of light-frame construction, with an eave 
height of 10 feet (3048 mm) or less shall not be 
required. 

2. Protection of freestanding accessory struc
tures with an area of 400 square feet (37 m2

) 

or less, of other than light-frame construction, 
with an eave height of 10 feet (3048 mm) or 
less shall not be required. 

3. Decks not supported by a dwelling need not be 
provided with footings that extend below the 
frost line. 

Footings shall not bear on frozen soil unless the fro-
zen condition is permanent. 

R403.1.5 Slope. The top surface of footings shall be level. 
The bottom surface of footings shall not have a slope 
exceeding one unit vertical in 10 units horizontal (10-per
cent slope). Footings shall be stepped where it is necessary 
to change the elevation of the top surface of the footings or 
where the slope of the bottom surface of the footings will 
exceed one unit vertical in 10 units horizontal (10-percent 
slope). 

R403.1.6 Foundation anchorage. Wood sill plates and 
wood walls .supported directly on continuous foundations 
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shall be anchored to the foundation in accordance with this 
section. 

Cold-formed steel framing shall be anchored directly to 
the foundation or fastened to wood sill plates an~hored to 
the foundation. Anchorage of cold-formed steel framing 
and sill plates supporting cold-formed steel framing shall 
be in accordance with this section and Section R505.3.l or 
R603.3.1. 

Wood sole plates at all exterior walls on monolithic 
slabs, wood sole plates of braced wall panels at building 
interiors on monolithic slabs and all wood sill plates shall 
be anchored to the foundation with minimum 112-inch
diameter (12.7 mm) anchor bolts spaced a maximum of 6 
feet (1829 mm) on center or approved anchors or anchor 
straps spaced as required to provide equivalent anchorage 
to 112-inch-diameter (12.7 mm) anchor bolts. Bolts shall 
extend a minimum of 7 inches (178 mm) into concrete or 
grouted cells of concrete masonry units. The bolts shall be 
located in the middle third of the width of the plate. A nut · 
and washer shall be tightened on each anchor bolt. There 
shall be a minimum of two bolts per plate section with one 
bolt located not more than 12 inches (305 mm) or less than 
seven bolt diameters from each end of the plate section. 
Interior bearing wall sole plates on monolithic slab foun
dation that are not part of a braced wall panel shall be pos
itively anchored with approved fasteners. Sill plates and 
sole plates shall be protected against decay and termites 
where required by Sections R317 and R318. 

Exceptions: 

1. Walls 24 inches (610 mm) total length or shorter 
connecting offset braced wall panels shall be 
anchored to the foundation with a minimum of 
one anchor bolt located in the center third of the 
plate section and shall be attached to adjacent 
braced wall panels at corners as shown in Item 9 
of Table R602.3(1). 

2. Connection of walls 12 inches (305 mm) total 
length or shorter connecting offset braced wall 
panels to the foundation without anchor bolts 
shall be permitted. The wall shall be attached to 
adjacent braced wall panels at corners as shown 
in Item 9 of Table R602.3(1). 

R403.1.6.1 Foundation anchorage in Seismic Design 
Categories C, D0, D1 and D2• In addition to the 
requirements of Section R403.1.6, the following 
requirements shall apply to wood light-frame structures 
in Seismic Design Categories D0, D1 and D2 and wood 
light-frame townhouses in Seismic Design Category C. 

1. Plate washers conforming to Section R602.ll.1 
shall be provided for all anchor bolts over the full 
length of required braced wall lines except where 
approved anchor straps are used. Properly sized 
cut washers shall be permitted for anchor bolts in 
wall lines not containing braced wall panels. 

2. Interior braced wall plates shall have anchor bolts 
spaced at not more than 6 feet (1829 mm) on cen
ter and located within 12 inches (305 mm) of the 
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ends of each plate section when supported on a 
continuous foundation. 

3. Interior bearing wall sole plates shall have anchor 
bolts spaced at not more than 6 feet (1829 mm) 
on center and located within 12 inches (305 mm) 
of the ends of each plate section when supported 
on a continuous foundation. 

4. The maximum anchor bolt spacing shall be 4 feet 
(1219 mm) for buildings over two stories in 
height. 

5. Stepped cripple walls shall conform to Section 
R602.ll.2. 

6. Where continuous wood foundations in accor
dance with Section R404.2 are used, the force 
transfer shall have a capacity equal to or greater 
than the connections required by Section 
R602.11.1 or the braced wall panel shall be con
nected to the wood foundations in accordance 
with the braced wall panel-to-floor fastening 
requirements of Table R602.3(1). 

R403.1.7 Footings on or adjacent to slopes. The place
ment of buildings and structures on or adjacent to slopes 
steeper than one unit vertical in three units horizontal 
(33.3-percent slope) shall conform to Sections R403.l.7.1 
through R403.l.7.4. 

R403.l.7.1 Building clearances from ascending 
slopes. In general, buildings below slopes shall be set a 
sufficient distance from the slope to provide protection 
from slope drainage, erosion and shallow failures. 
Except as provided in Section R403.1.7.4 and Figure 
R403.1.7.1, the following criteria will be assumed to 
provide this protection. Where the existing slope is 
steeper than one unit vertical in one unit horizontal ( 100-
percent slope), the toe of the slope shall be assumed to be 
at the intersection of a horizontal plane drawn from the 
top of the foundation and a plane drawn tangent to the 
slope at an angle of 45 degrees (0.79 rad) to the horizon
tal. Where a retaining wall is constructed at the toe of the 
slope, the height of the slope shall be measured from the 
top of the wall to the top of the slope. 

I/ 
FACE OF 
STRUCTURE 

R403.1.7.2 Footing setback from descending slope 
surfaces. Footings on or adjacent to slope surfaces shall 
be founded in material with an embedment and setback 
from the slope surface sufficient to provide vertical and 
lateral support for the footing without detrimental set
tlement. Except as provided for in Section R403.1.7.4 
and Figure R403.l.7.l, the following setback is deemed 
adequate to meet the criteria. Where the slope is steeper 
than one unit vertical in one unit horizontal (100-per
cent slope), the required setback shall be measured from 
an imaginary plane 45 degrees (0. 79 rad) to the horizon
tal, projected upward from the toe of the slope. 

R403.1.7.3 Foundation elevation. On graded sites, the 
top of any exterior foundation shall extend above the 
elevation of the street gutter at point of discharge or the 
inlet of an approved drainage device a minimum of 12 
inches (305 mm) plus 2 percent. Alternate elevations 
are permitted subject to the approval of the building 
official, provided it can be demonstrated that required 
drainage to the point of discharge and away from the 
structure is provided at all locations on the site. 

R403.1.7.4 Alternate setbacks and clearances. Alter
nate setbacks and clearances are permitted, subject to 
the approval of the building official. The building offi
cial is permitted to require an investigation and recom
mendation of a qualified engineer to demonstrate that 
the intent of this section has been satisfied. Such an 
investigation shall include consideration of material, 
height of slope, slope gradient, load intensity and ero
sion characteristics of slope material. 

R403.l.8 Foundations on expansive soils. Foundation 
and floor slabs for buildings located on expansive soils 
shall be designed in accordance with Section 1808.6 of the 
International Building Code. 

Exception: Slab-on-ground and other foundation sys
tems which have performed adequately in soil condi
tions similar to those encountered at the building site 
are permitted subject to the approval of the building 
official. 

TOP OF 
SLOPE 

FACE OF 
~FOOTING 

l 
H 

AT LEAST THE SMALLERl 
OF H/3 AND 40 FEET 

AT LEAST THE SMALLER OF H/2 AND 15 FEET 

For SI: 1 foot = 304.8 mm. 
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FIGURE R403.1.7.1 
FOUNDATION CLEARANCE FROM SLOPES 
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R403.1.8.1 Expansive soils classifications. Soils 
meeting au four of the following provisions shall be 
considered expansive, except that tests to show compli
ance with Items 1, 2 and 3 shall not be required if the 
test prescribed in Item 4 is conducted: 

1. Plasticity Index (Pl) of 15 or greater, determined 
in accordance with ASTM D 4318. 

2. More than 10 percent of the soil particles pass a 
No. 200 sieve (75 µm), determined in accordance 
with ASTM D 422. 

3. More than 10 percent of the soil particles are less 
than 5 micrometers in size, determined in accor
dance with ASTM D 422. 

4. Expansion Index greater than 20, determined in 
accordance with ASTM D 4829. 

R403.2 Footings for wood foundations. Footings for wood 
foundations shall be in accordance with Figures R403.1(2) 
and R403.1(3). Gravel shall be washed and well graded. The 
maximum size stone shall not exceed 3

/ 4 inch (19.1 mm). 
Gravel shall be free from organic, clayey or silty soils. Sand 
shall be coarse, not smaller than 1/ 16-inch (1.6 mm) grains and 
shall be free from organic, clayey or silty soils. Crushed stone 
shall have a maximum size of 1/ 2 inch (12.7 mm). 

R403.3 Frost-protected shallow foundations. For buildings 
where the monthly mean temperature of the building is main
tained at a minimum of 64°F (18°C), footings are not 
required to extend below the frost line when protected from 
frost by insulation in accordance with Figure R403.3(1) and 
Table R403.3(1). Foundations protected from frost in accor
dance with Figure R403.3(1) and Table R403.3(1) shall not 
be .used for unheated spaces such as porches, utility rooms, 
garages and carports, and shall not be attached to basements 
or crawl spaces that are not maintained at a minimum 
monthly mean temperature of 64°F (l8°C). 

Materials used below grade for the purpose of insulating 
footings against frost shall be labeled as complying with 
ASTMC578. 

R403.3.1 Foundations adjoining frost-protected shal
low foundations. Foundations that adjoin frost-protected 
shallow foundations shall be protected from frost in accor
dance with Section R403.l.4. 

R403.3.1.1 Attachment to unheated slab-on-ground 
structure. Vertical wall insulation and horizontal insula
tion of frost-protected shallow foundations that adjoin a 
slab-on-ground foundation that does not have a monthly 
mean temperature maintained at a minimum of 64 °F 
(18°C) shall be in accordance with Figure R403.3(3) and 
Table R403.3(1). Vertical wall insulation shall extend 
between the frost-protected shallow foundation and the 
adjoining slab foundation. Required horizontal insulation 
shall be continuous under the adjoining slab foundation 
and through any foundation walls adjoining the frost- pro
tected shallow foundation. Where insulation passes 
through a foundation wall, it shall be either of a type com
plying with this section and having bearing capacity equal 
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to or greater than the structural loads imposed by the 
building, or the building shall be designed and con
structed using beams, lintels, cantilevers or other means 
of transferring building loads such that the structural 
loads of the building do not bear on the insulation. 

R403.3.1.2 Attachment to heated structure. Where a 
frost-protected shallow foundation abuts a structure 
that has a monthly mean temperature maintained at a 
minimum of 64°F (l8°C), horizontal insulation and 
vertical wall insulation shall not be required between 
the frost-protected shallow foundation and the adjoin
ing structure. Where the frost-protected shallow foun
dation abuts the heated structure, the horizontal 
insulation and vertical wall insulation shall extend 
along the adjoining foundation in accordance with Fig
ure R403.3(4) a distance of not less than Dimension A 
in Table R403.3(1). 

Exception: Where the frost-protected shallow foun
dation abuts the heated structure to form an inside 
comer, vertical insulation extending along the 
adjoining foundation is not required. 

R403.3.2 Protection of horizontal insulation below 
ground. Horizontal insulation placed less than 12 inches 
(305 mm) below the ground surface or that portion of hor
izontal insulation extending outward more than 24 inches 
(610 mm) from the foundation edge shall be protected 
against damage by use of a concrete slab or asphalt paving 
on the ground surface directly above the insulation or by 
cementitious board, plywood rated for below-ground use, 
or other approved materials placed below ground, directly 
above the top surface of the insulation. 

R403.3.3 Drainage. Final grade shall be sloped in accor
dance with Section R401.3. In other than Group I Soils, as 
detailed in Table R405.l, gravel or crushed stone beneath 
horizontal insulation below ground shall drain to daylight 
or into an approved sewer system. 

R403.3.4 Termite protection. The use of foam plastic in I 
areas of "very heavy" termite infestation probability shall 
be in accordance with Section R318.4. 

R403.4 Footings for preca:st concrete foundations. Foot
ings for precast concrete foundations shall comply with Sec
tion R403.4. 

R403.4.1 Crushed stone footings. Clean crushed stone 
shall be free from organic, clayey or silty soils. Crushed 
stone shall be angular in nature and meet ASTM C 33, with 
the maximum size stone not to exceed\ inch (12.7 mm) 
and the minimum stone size not to be smaller than 1/ 16 inch 
(1.6 mm). Crushed stone footings for precast foundations 
shall be installed in accordance with Figure R403.4(1) and 
Table R403.4. Crushed stone footings shall be consolidated 
using a vibratory plate in a maximum of 8-inch (203 mm) 
lifts. Crushed stone footings shall be limited to Seismic 
Design Categories A, B and C. 

R403.4.2 Concrete footings. Concrete footings shall be 
installed in accordance with Section R403.l and Figure 
R403.4(2). 
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INSULATION DETAIL 

FLASHING PER SECTION R703.8 

INSULATION PROTECTION PER SECTION R403.3.1 

SLOPE FINAL GRADE PER SECTION R403.3.2 

D-

121N.MIN. 

! 
121N.MAX. 

SLAB-ON-GROUND FOUNDATION FLOOR 
PER SECTIONS R403.1 AND R506 

... :· ., 

HORIZONTAL INSULATION' 

HORIZONTAL INSULATION PLAN 

For SI: 1inch=25.4 mm. 

.................................. ·································· 

FOUNDATION 
PERIMETER 

a. See Table R403.3(1) for required dimensions and R-values for vertical and horizontal insulation and minimum footing depth. 

FIGURE R403.3(1) 
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS 

TABLE R403.3(1) 
MINIMUM FOOTING DEPTH AND INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS" 

AIR FREEZING MINIMUM FOOTING VERTICAL HORIZONTAL INSULATION HORIZONTAL INSULATION DIMENSIONS 

INDEX DEPTH,D INSULATION R-VALUE•·• PER FIGURE R403.3(1) (inches) 

('F-days)• (inches) R-VALUE•,d Along walls At corners A B c 
1,500 orless 12 4.5 Not required Not required Not required Not required Not required 

2,000 14 5.6 Not required Not required Not required Not required Not required 

2,500 16 6.7 1.7 4.9 12 24 40 

3,000 16 7.8 6.5 8.6 12 24 40 

3,500 16 9.0 8.0 11.2 24 30 60 

4,000 16 10.1 10.5 13.1 24 36 60 

For SI: 1inch=25.4 mm, °C = [(0 F) - 32]/l.8. 
a. Insulation requirements are for protection against frost damage in heated buildings. Greater values may be required to meet energy conservation standards. 
b. See Figure R403.3(2) or Table R403.3(2) for Air Freezing Index values. 
c. Insulation materials shall provide the stated minimum R-values under long-term exposure to moist, below-ground conditions in freezing climates. The 

following R-values shall be used to determine insulation thicknesses required for this application: Type II expanded polystyrene-2.4R per inch; Type IV 
extruded polystyrene-4.5R per inch; Type VI extruded polystyrene-4.SR per inch; Type IX expanded polystyrene-3.2R per inch; Type X extruded 
polystyrene-4.SR per inch. 

d. Vertical insulation shall be expanded polystyrene insulation or extruded polystyrene insulation. 
I e. Horizontal insulation shall be expanded polystyrene insulation or extruded polystyrene insulation. 
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For SI: °C = [(0 F) -32]/1.8. 
Note: The air-freezing index is defined as cumulative degree days below 32°F. It is used as a measure of the combined magnitiide and duration of air temperature below freezing. Tue index was computed over 

a 12-month period (July-June) for each of the 3,044 stations used in the above analysis. Dates from the 1951-80 period were fitted to a Weibull probability distribution to produce an estimate of the 100-
year return period. · 

FIGURE R403.3(2) 
AIR-FREEZING INDEX AN ESTIMATE OF THE 100-YEAR RETURN PERIOD 
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TABLE R403.3(2) 
AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY 

AIR-FREEZING INDEX 
STATE 

1500 or less 2000 2500 3000 3500 4000 

Alabama All counties - - - - -
Ketchikan 
Gateway, 

Aleutians West (CA), 
Prince of Wales-

Alaska Outer Ketchikan 
Haines, Juneau, All counties - Skagway-Hoonah-

- - not listed (CA), Sitka, 
Wrangell-

Angoon (CA), Yakutat 

Petersburg (CA) 

Arizona All counties - - - - -
Arkansas All counties - - - - -

California 
All counties 

Nevada, Sierra 
not listed 

- - - -

Archuleta, Custer, Clear Creek, Conejos, Alamosa, Grand, 
Jackson, Larimer, 

Colorado 
All counties Fremont, Huerfano, Costilla, Dolores, Eagle, 

Moffat, 
Chaffee, Gunnison, Hinsdale, 

not listed Las Animas, Ouray, La Plata, Park, Routt, 
Rio Blanco, 

Lake, Saguache Mineral 
Pitkin, San Miguel San Juan, Summit 

Rio Grande 

Connecticut 
All counties Hartford, 

not listed Litchfield - - - -

Delaware All counties - - - - -

District of 
All counties Columbia - - - - -

Florida All counties - - - - -

Georgia All counties - - - - -
Hawaii All counties - - - - -

Adams, Bannock, Blaine, Bingham, 

All counties Clearwater, Idaho, 
Bonneville, Camas, Bear Lake, Butte, 

Idaho 
not listed Lincoln, Oneida, Power, 

Caribou, Elmore, Custer, Fremont, Clark -

Valley, Washington 
Franklin, Jefferson, Lemhi 

Madison, Teton 

Boone, Bureau, Cook, 
Dekalb, DuPage, Fulton, 

Grundy, Henderson, 
Henry, Iroquois, 

Jo Daviess, Kane, 
Kankakee, Kendall, 

All counties 
Knox, La Salle, Lake, Carroll, Ogle, 

Illinois 
not listed Lee, Livingston, Stephenson, - - -

Marshall, Mason, Winnebago 
McHenry, McLean, 

Mercer, Peoria, Putnam, 
Rock Island, 

Stark, Tazewell, Warren, 
Whiteside, Will, 

Woodford 

Allen, Benton, Cass, 
Fountain, Fulton, 
Howard, Jasper, 

All counties 
Kosciusko, La Porte, 

Indiana 
not listed 

Lake, Marshall, Miami, - - - -
Newton, Porter, Pulaski, 
Starke, Steuben, Tippeca-

noe, Tipton, Wabash, 
Warren, White 

(continued) 
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STATE 
1500 or less 

Appanoose, 

Iowa 
Davis, 

Fremont, Lee, 
Van Buren 

Kansas All counties 

Kentucky All counties 

Louisiana All counties 

Maine York 

Maryland All counties 

All counties 
Massachusetts 

not listed 

Berrien, 
Branch, Cass, 
Kalamazoo, 

Michigan 
Macomb, Ottawa, 

St. Clair, 
St. Joseph 

Minnesota -

TABLE R403.3(2)-continued 
AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY 

AIR-FREEZING INDEX 

2000 2500 3000 

Allamakee, Black 
Hawk, Boone, Bremer, 
Buchanan, Buena Vista, 

Butler, Calhoun, 
Cerro Gordo, Cherokee, 

Chickasaw, Clay, 
Clayton, Delaware, 

Dickinson, 
Dubuque, Fayette, 

Emmet, Howard, 
Floyd, Franklin, 

Kossuth, Lyon, 
All counties Grundy, Hamilton, 

Mitchell, 
not listed Hancock, Hardin, 

O'Brien, 
Humboldt, Ida, 

Osceola, 
Jackson, Jasper, Jones, 

Winneshiek 
Linn, Marshall, 

Palo Alto, Plymouth, 
Pocahontas, Poweshiek, 

Sac, Sioux, Story, 
Tama, Webster, 

Winnebago, Woodbury, 
Worth, Wright 

- - -

- - -
- - -

Androscoggin, 
Aroostook, 

Franklin, Oxford, 
Knox, Lincoln, Cumberland, Hancock, 

Penobscot, 
Sagadahoc Kennebec, Waldo, 

Piscataquis, 
Washington 

Somerset 

- - -

Berkshire, Franklin, 
Hampden, - -
Worcester 

Alger, Charlevoix, 
Cheboygan, Chippewa, 

Crawford, Delta, 
Emmet, Iosco, 

Baraga, 
All counties 

Kalkaska, Lake, Luce, 
Dickinson, Iron, 

not listed 
Mackinac, Menominee, 

Keweenaw, 
Missaukee, 

Marquette 
Montmorency, 

Ogemaw, Osceola, 
Otsego, Roscommon, 
Schoolcraft, Wexford 

Houston, Winona 
All counties -

not listed 

(continued) 
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3500 4000 

- -

- -
- -

- -

- -

- -

- -

Gogebic, 
Houghton, -
Ontonagon 

Becker, 
Beltrami, Cass, 

Aitkin, Clay, Clearwater, 
Big Stone, Grant, Hubbard, 

Carlton, Kittson, 
Crow Wing, Koochiching, 

Douglas, Itasca, Lake of the Woods, 
Kanabec, Lake, Mahnomen, 
Morrison, Pine, Marshall, Norman, 
Pope, Stearns, Otter Tail, 
Stevens, Swift, Pennington, Polk, 
Todd, Wadena Red Lake, Roseau, 

St. Louis, Traverse, 
Wilkin 
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STATE 
1500 or less 

Mississippi All counties 

Missouri 
All counties 

not listed 

Montana Mineral 

Adams, Banner, 
Chase, Cheyenne, 

Clay, Deuel, Dundy, 
Fillmore, Franklin, 
Frontier, Furnas, 
Gage, Garden, 

Gosper, Harlan, 

Nebraska 
Hayes, Hitchcock, 
Jefferson, Kimball, 
Morrill, Nemaha, 

Nuckolls, Pawnee, 
Perkins, Phelps, 

Red Willow, 
Richardson, Saline, 

Scotts Bluff, Seward, 
Thayer, Webster 

All counties 
Nevada 

not listed 

New 
Hampshire -

New Jersey All counties 

New Mexico All counties 
not listed 

Albany, Bronx, 
Cayuga, Columbia, 
Cortland, Dutchess, 

Genessee, Kings, 
Livingston, Monroe, 
Nassau, New York, 

New York Niagara, Onondaga, 
Ontario, Orange, 
Orleans, Putnam, 

Queens, Richmond, 
Rockland, Seneca, 
Suffolk, Wayne, 

Westchester, Yates 

North 
All counties 

Carolina 

96 
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AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY 

AIR-FREEZING INDEX 

2000 2500 3000 

- - -
Atchison, Mercer, - -
Nodaway, Putnam 

Big Hom, Carbon, 
Carter, Cascade, 

Broadwater, 
Jefferson, 

Deer Lodge, 
Judith Basin, 

Golden Valley, 
Lewis and Clark, 

Falcon, Fergus, 
Granite, Lake, 

Meagher, 
Flathead, Gallanting, 

Lincoln, Glacier, Madison, 
Missoula, 

Musselshell, 
Park, Petroleum, 

Ravalli, Sanders, 
Powder River, Ponder, Rosebud, 

Sweet Grass 
Powell, Silver Bow, 

Teton, Treasure, 
Stillwater, 

Yellowstone 
Westland 

Boyd, Burt, Cedar, 
All counties Cuming, Dakota, 

not listed Dixon, Dodge, -
Knox, Thurston 

Elko, Eureka, 
Nye, Washoe, - -

White Pine 

All counties 
-

not listed -

- - -

Rio Arriba Colfax, Mora, Taos -

Clinton, Essex, 
Franklin, Hamilton, 

All counties Herkimer, 
not listed Jefferson, Lewis, -

St. Lawrence, 
Warren 

- - -

(continued) 

3500 4000 

- -

- -

Beaverhead, 
Blaine, 

Daniels, Hill, Chouteau, Custer, 
Phillips, Richland, 

Dawson, Garlield, 
Liberty, McCone, Roosevelt, 

Prairie, Toole, Sheridan, Valley 

Wibaux 

- -

- -

Carroll, Coos, 
-

Grafton 

- -

- -

- -

- -
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STATE 
1500 or less 

North 
-

Dakota 

All counties not 
Ohio 

listed 

Oklahoma All counties 

Oregon 
All counties 

not listed 

Pennsylvania 
All counties 

not listed 

Rhode Island All counties 

South 
All counties 

Carolina 

South Dakota -

Tennessee All counties 

Texas All counties 

Utah 
All counties 

not listed 

TABLE R403.3(2)-continued 
AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY 

AIR-FREEZING INDEX 

2000 2500 3000 

Billings, 
- -

Bowman 

Ashland, Crawford, 
Defiance, Holmes, 

Huron, Knox, 
Licking, Morrow, - -
Paulding, Putnam, 
Richland, Seneca, 

Williams 

- - -

Baker, Crook, Grant, 
- -

Harney 

Berks, Blair, 
Bradford, Cambria, 
Cameron, Centre, 

Clarion, Clearfield, 
Clinton, Crawford, 

Elk, Forest, 
Huntingdon, - -Indiana, Jefferson, 

Lackawanna, Lycom-
ing, McKean, Pike, 

Potter, 
Susquehanna, Tioga, 
Venango, Warren, 
Wayne, Wyoming 

- - -

- - -

Bennett, Custer, Bon Homme, 
Fall River, Charles Mix, 

All counties 
Lawrence, Mellette, Davison, Douglas, 

not listed 
Shannon, Todd, Gregory, Jackson, 

Tripp Jones, Lyman 

- - -

- - -

Carbon, Daggett, 
Box Elder, Garfield, Salt Lake, Duchesne, Rich, 

Morgan, Weber Summit Sanpete, Uintah, 
Wasatch 

(continued) 
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3500 4000 

Adams, Dickey, 
Golden Valley, Het-

tinger, LaMoure, All counties 
Oliver, Ransom, not listed 
Sargent, Sioux, 

Slope, Stark 

- -

- -

- -

- -

- -

- -

Beadle, Brookings, 
Brown, Campbell, 
Codington, Corson, 

Day, Deuel, 
Edmunds, Faulk, 
Grant, Hamlin, -

Kingsbury, 
Marshall, 

McPherson, 
Perkins, Roberts, 
Spink, Walworth 

- -
- -

- -
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FOUNDATIONS 

STATE 
1500 or less 

Vermont -

Virginia All counties 

Washington 
All counties 

not listed 

West 
All counties 

Virginia 

Wisconsin -

Wyoming Goshen, Platte 
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AIR-FREEZING INDEX FOR U.S. LOCATIONS BY COUNTY 

AIR-FREEZING INDEX 

2000 2500 3000 

Addison, 
Bennington, Chittenden, 

Caledonia, Essex, 
Grand Isle, Rut- Franklin, Orange, 

Lamoille, Orleans 
land, Windham Washington, 

Windsor 

- - -

Chelan, Douglas, 
- -

Ferry, Okanogan 

- - -

Ashland, Barron, 
Burnett, Chippewa, 

Clark, Dunn, 
Eau Claire, 

Florence, Forest, 
Kenosha, Iron, Jackson, 

Kewaunee, Racine, All counties La Crosse, 
Sheboygan, not listed Langlade, 
Walworth Marathon, Monroe, 

Pepin, Polk, 
Portage, Price, Rust, 

St. Croix, Taylor, 
Trempealeau, 
Vilas, Wood 

Campbell, Carbon, 

Converse, Crook, 
Hot Springs, 

Albany, Big Hom, 
Laramie, Niobrara 

Johnson, Natrona, 
Park, Washakie 

Sheridan, Uinta, 
Weston 

3500 4000 

- -

- -

- -

- -

Bayfield, Douglas, 
Lincoln, Oneida, -

Sawyer, Washburn 

Lincoln, 
Fremont, Teton . Sublette, 

Sweetwater 
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INSULATION DETAIL 

FLASHING PER SECTION R703.8 

INSULATION PROTECTION PER SECTION R403.3.2 

FINISH GRADE OR CONCRETE 

FROST-PROTECTED SHALLOW 
FOUNDATION SLAB-ON-GRADE 
FLOOR PER SECTION R403.3 

SLAB OF ADJACENT UNHEATED i------~--_..;:.,.....;~su...--L-----t 
SLAB-ON-GRADE STRUCTURE 

BEAM LINTEL OR 
CANTILEVER 

12" MAX. 

12" MAX. TO CARRY LOAD 
OVER NONLOAD-
BEARING INSULATION _j_----r-:.:_ .== ... , · .. · 

CONCRETE MASONRY OR 
PERMANENT WOOD 
FOUNDATION GRADE BEAM 
OR WALL OF ADJACENT 
UNHEATED STRUCTURE 

FOOTING AS REQUIRED ---t=======-·------' 

HORIZONTAL INSULATION PLAN 

.. 

.,_ ~::~~~~~~~sg:~i~E~~T~~~~ED 
DRAINED PER SECTION R403.3.3 

VERTICAL WALL INSULATION. 

HORIZONTAL INSULATION. 

FOUNDATION PERIMETER 

I 

ATTACHED SLAB 
FOUNDATION OF 
UNHEATED 
SLAB-ON-GROUND 
STRUCTURE PER 
SECTIONS R403.1 
AND R403.2 

HEATED BUILDING AREA 

For SI: 1 inch= 25.4 mm. 

I 
I 
~-----------~~--~----~ 

A 

a. See Table R403.3(1) for required dimensions and R-values for vertical and horizontal insulation. 

FIGURE R403.3(3) 

c 

c 

INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS ADJACENT TO UNHEATED SLAB-ON-GROUND STRUCTURE 
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-i-A 
--- - - - --- - ---- - - -'-----------~--------...L---, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FOUNDATION OF HEATED 
STRUCTURE PER 
SECTIONS R403.1, 
R403.2 AND R403.3.2 

I I [ __________________ _ 

FROST-PROTECTED -
SHALLOW FOUNDATION 

A 

INSIDE CORNER 

FIGURE R403.3(4) 

1~ 

-B 

INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS ADJACENT TO HEATED STRUCTURE 

I TABLE R403.4 
MINIMUM DEPTH OF CRUSHED STONE FOOTINGS"(D), (inches) 

LOAD-BEARING VALUE OF SOIL (psf) 

NUMBER UNIFORM 1500 2000 3000 4000 

OF WALL MH, CH, CL, ML SC, GC, SM, GM, SP, SW GP,GW 
STORIES LOAD Wall width (inches) Wall width (inches) Wall width (Inches) Wall width (inches) I 

6 8 10 12 6 8 10 12 6 8 10 12 6 8 10 

Conventional light-frame construction 

1-story 1100 plf 6 4 4 4 6 4 4 4 6 4 4 4 6 4 4 

2-story 1800 plf 8 6 4 4 6 4 4 4 6 4 4 4 6 4 4 

3-story 2900plf 16 14 12 10 10 8 6 6 6 4 4 4 6 4 4 

4-inch brick veneer over light-frame or 8-inch hollow concrete masonry 

1-story 1500 plf .6 4 4 4 6 4 4 4 6 4 4 4 6 4 4 

2-story 2700plf 14 12 10 8 10 8 6 4 6 4 4 4 6 4 4 

3-story 4000plf 22 22 20 18 16 14 12 10 10 8 6 4 6 4 4 

8-lnch solid or fully grouted masonry 

1-story 2000plf 10 8 6 4 6 4 4 4 6 4 4 4 6 4 4 

2-story 3600plf 20 18 16 16 14 12 10 8 8 6 4 4 6 4 4 

3-story 5300plf 32 30 28 26 22 22 20 18 14 12 10 8 10 8 6 

For SI: 1inch=25.4 IIllll;, 1plf=14.6 Nim, 1 pound per square foot= 47.9 N/m2
• 

I a. Linear interpolation of stone depth between wall widths is permitted within each Load-Bearing Value of Soil (psf). 

12 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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FIGURE R403.4(1) 

0 

PRE CAST 
CONCRETE 
WALL 

INTERIOR 

~ 0 

~ 

,. 

' 

·I 
BASEMENT OR CRAWL SPACE WITH PRECAST 

FOUNDATION WALL BEARING ON CRUSHED STONE 

SECTION R404 
FOUNDATION AND RETAINING WALLS 

R404.1 Concrete and masonry foundation walls. Concrete 
foundation walls shall be selected and constructed in accor
dance with the provisions of Section R404.l.3. Masonry 
foundation walls shall be selected and constructed in accor
dance with the provisions of Section R404. l .2. 

* * R404.l.1 Design required. Concrete or masonry founda
tion walls shall be designed in accordance with accepted 
engineering practice where either of the following condi
tions exists: 

1. Walls are subject to hydrostatic pressure from 
ground water. 

2. Walls supporting more than 48 inches (1219 mm) of 
unbalanced backfill that do not have permanent lat
eral support at the top or bottom. 

R404.l.2 Design of masonry foundation walls. Masonry 
foundation walls shall be designed and constructed in 
accordance with the provisions of this section or in accor
dance with the provisions of TMS 402/ACI 530/ASCE 5. 
When TMS 402/ACI 530/ASCE 5 or the provisions of this 
section are used to design masonry foundation walls, proj
ect drawings, typical details and specifications are not 
required to bear the seal of the architect or engineer 
responsible for design, unless otherwise required by the 
state law of the jurisdiction having authority. 

R404.1.2.1 Masonry foundation walls. Concrete 
masonry and clay masonry foundation walls shall be 
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FIGURE R403.4(2) 
BASEMENT OR CRAWL SPACE WITH PRECAST 

FOUNDATION WALL ON SPREAD FOOTING 

constructed as set forth in Table R404.l.1(1), 
R404.l.1(2), R404.l.1(3) or R404.l.1(4) and shall also 
comply with applicable provisions of Section R606. In 
buildings assigned to Seismic Design Categories D0, D1 
and D2, concrete masonry and clay masonry foundation 
walls shall also comply with Section R404.l.4.l. Rub
ble stone masonry foundation walls shall be con
structed in accordance with Sections R404.l.8 and 
R606.3.2. Rubble stone masonry walls shall not be 
used in Seismi.c Design Categories D0, D1 and D2• 

R404.1.3 Concrete foundation walls. Concrete founda- I 
tion walls that support light,-frame walls shall be designed 
and constructed in accordance with the provisions of this 
section, ACI 318, ACI 332 or PCA 100. Concrete founda
tion walls that support above-grade concrete walls that are 
within the applicability limits of Section R608.2 shall be . 
designed and constructed in accordance with the provi
sions of this section, ACI 318, ACI 332 or PCA 100. Con
crete foundation walls that support above-grade concrete 
walls that are not within the applicability limits of Section 
R608.2 shall be designed and constructed in accordance 
with the provisions of ACI 318, ACI 332 or PCA 100. 
When ACI 318, ACI 332, PCA 100 or the provisions of 
this section are used to design concrete foundation walls, 
project drawings, typical details and specifications are not 
required to bear the seal of the architect or engineer 
responsible for design, unless otherwise required by the 
state law of the jurisdiction having authority. 

101 



I 

FOUNDATIONS 

TABLE R404.1.1(1) 
PLAIN MASONRY FOUNDATION WALLS1 

MAXIMUM 
PLAIN MASONRY" MINIMUM NOMINAL WALL THICKNESS (inches) 

MAXIMUM WALL HEIGHT UNBALANCED Soil classes• 
(feet) BACKFILL HEIGHT" 

(feet) GW,GP,SW GM,GC,SM, SC, MH, ML·CL 
and SP SM·SCand ML and inorganic CL 

5 
4 6 solidd or 8 6 solidd or 8 6 solidd or 8 
5 6 solidd or 8 8 10 

4 6 solidd or 8 6 solidd or 8 6 solidd or 8 
6 5 6 solidd or 8 8 10 

6 8 10 12 

4 6 solidd or 8 8 8 

7 
5 6 solidd or 8 10 10 
6 10 12 10 solidd 
7 12 10 solidd 12 solidd 

4 6 solidd or 8 6 solidd or 8 8 
5 6 solidd or 8 10 12 

8 6 10 12 12 solidd 
7 12 12 solidd Footnote e 
8 10 groutd 12 groutd Footnote e 

4 6 groutd or 8 solidd or 12 6 groutd or 8 solidd 8 groutd or 10 solidd 
5 6 groutd or 10 solidd 8 groutd or 12 solidd 8 groutd 

9 
6 8 groutd or 12 solidd 10 groutd 10 groutd 
7 10 groutd 10 groutd 12 grout 
8 10 groutd 12 grout Footnotee 
9 12 grout Footnote e Footnote e 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 Pa. 
a. Mortar shall be Type M or S and masonry shall be laid in running bond. Ungrouted hollow masonry units are permitted except where otherwise indicated. 
b. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.L 
c. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 

foundation wall or the interior finish ground level. Where an interior concrete slab-on-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 

d. Solid indicates solid masonry unit; grout indicates grouted hollow units. 
e. Wall construction shall be in accordance with either Table R404.l.1(2), Table R404.l.1(3), Table R404.l.1(4), or a design shall be provided. 
f. The use of this table shall be prohibited for soil classifications not shown. 
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FOUNDATIONS 

TABLE R404.1.1(2) 
S·INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d <?: 5 INCHES0

•
0

•
1 I 

MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES)"·• 
HEIGHT OF .Soil classes and lateral soil loadd (psf per foot below grade) 

WALL HEIGHT UNBALANCED 
BACKFILL" GW, GP, SW and SP soils GM, GC, SM, SM·SC and ML soils SC, ML-CL and inorganic CL soils 

30 45 60 

4 feet (or less) #4 at48 #4 at48 #4 at48 
6 feet 8 inches 5 feet #4 at48 #4 at48 #4 at48 

6 feet 8 inches #4 at48 #5 at48 #6 at48 

4 feet (or less) #4 at48 #4 at48 #4 at48 

7 feet 4 inches 
5 feet #4 at48 #4 at48 #4 at48 
6 feet #4 at48 #5 at48 #5 at48 

7 feet 4 inches #5 at48 #6 at48 #6 at40 

4 feet (or less) #4 at48 #4 at48 #4 at48 
5 feet #4 at48 #4 at48 #4 at48 

8 feet 6 feet #4 at48 #5 at48 #5 at48 
7 feet #5 at48 #6 at48 #6 at40 
8 feet #5 at48 #6 at48 #6 at32 

4 feet (or less) #4 at48 #4 at48 #4 at48 
5 feet #4 at48 #4 at48 #5 at48 

8 feet 8 inches 6 feet #4 at48 #5 at48 #6 at48 
7 feet #5 at48 #6 at48 #6 at40 

8 feet 8 inches #6 at48 #6 at32 #6 at24 

4 feet (or less) #4 at48 #4 at48 #4 at48 
5 feet #4 at48 #4 at48 #5 at48 

9 feet 4 inches 
6 feet #4 at48 #5 at48 #6 at48 
7 feet #5 at48 #6 at48 #6 at40 
8 feet #6 at48 #6 at40 #6 at24 

9 feet 4 inches #6 at40 #6 at24 #6at16 

4 feet (or less) #4 at48 #4 at48 #4 at48 
5 feet #4 at48 #4 at48 #5 at48 
6 feet #4 at48 #5 at48 #6 at48 

10 feet 7 feet #5 at48 #6 at48 #6 at32 
8 feet #6 at48 #6 at32 #6 at24 
9 feet #6 at40 #6 at24 #6at16 
10 feet #6 at 32 #6at16 #6at16 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 0.157 k:Pa/mm. 
a. Mortar shall be Type M or S and masonry shall be laid in running bond. 
b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided 

the spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories A, B and C, and 48 inches in Seismic Design Categories D0, D1 and I 
~ . 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less .than 5 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.1. 

e. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground level. Where an interior concrete slab-on-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 

f. The use of this table shall be prohibited for soil classifications not shown. I 
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TABLE R404.1.1 (3) 
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d;;::: 6.75 INCHES"· 0

·
1 

MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES)b,c 
HEIGHT OF Soil classes and later soil load• (psf per foot below grade) 

WALL HEIGHT UNBALANCED 
BACKFILL• GW, GP, SW and SP soils GM, GC, SM, SM-SC and ML soils 

30 

4 feet (orless) #4 at 56 
6 feet 8 inches 5 feet #4 at 56 

6 feet 8 inches #4 at 56 

4 feet (or less) #4 at 56 

7 feet 4 inches 5 feet #4 at56 
6feet #4 at 56 

7 feet 4 inches #4 at 56 

4 feet (orless) #4 at 56 
5 feet #4 at 56 

8 feet 6feet #4 at 56 
7 feet #4 at56 
8 feet #5 at56 

4 feet (orless) #4 at56 
5 feet #4 at 56 

8 feet 8 inches 6 feet #4 at 56 
7 feet #4 at 56 

8 feet 8 inches #5 at 56 

4 feet (or less) #4 at 56 
5 feet #4 at 56 

9 feet 4 inches 6feet #4 at 56 
7 feet #4 at 56 
8 feet #5 at 56 

9 feet 4 inches #6 at 56 

4 feet ( orless) #4 at 56 
5 feet #4 at 56 
6feet #4 at 56 

10 feet 7 feet #5 at 56 
8 feet #5 at 56 
9 feet #6 at 56 
10 feet #6 at 48 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 0.157 kPa/mm. 
a Mortar shall be Type M or S and masonry shall be laid in running bond. 

45 

#4 at56 
#4 at56 
#5 at56 

#4 at56 
#4 at 56 
#4 at56 
#5 at 56 

#4 at56 
#4 at56 
#4 at56 
#5 at 56 
#6 at56 

#4 at56 
#4 at 56 
#4 at 56 
#5 at 56 
#6 at48 

#4 at56 
#4 at56 
#5 at56 
#5 at 56 
#6 at 56 
#6 at40 

#4 at56 
#4 at 56 
#5 at 56 
#6 at 56 
#6 at48 
#6 at40 
#6 at 32 

SC, ML-CL and inorganic CL soils 
60 

#4 at 56 
#4 at 56 
#5 at 56 

#4 at56 
#4 at 56 
#5 at56 
#6 at56 

#4 at 56 
#4 at 56 
#5 at56 
#6 at56 
#6 at48 

#4 at56 
#4 at56 
#5 at 56 
#6 at 56 
#6 at 32 

#4 at 56 
#4 at 56 
#5 at 56 
#6 at56 
#6 at40 
#6 at 24 

#4 at 56 
#4 at 56 
#5 at 56 
#6 at48 
#6 at40 
#6 at 24 
#6 at 24 

b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided 
the spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories A, B and C, and 48 inches in Seismic Design Categories D0, D1 and 
D2. 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less than 6.75 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.1. 

e. Unbalanced backfill height is the difference in height between the exterior fmish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground level. Where an interior concrete slab-o~-grade is provided and is in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slab is permitted. 

I f. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.1(4) 
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d :2: 8.75 INCHES•·•·' I 

MINIMUM VERTICAL REINFORCEMENT AND SPACING (INCHES)•·• 
HEIGHT OF Soil classes and lateral soil loadd (psf per foot below grade) 

WALL HEIGHT UNBALANCED 
BACKFILL" GW, GP, SW and SP soils GM, GC, SM, SM-SC and ML soils SC, ML-CL and inorganic CL soils 

30 45 60 

4 feet ( orless) #4 at72 #4 at 72 #4 at 72 
6 feet 8 inches 5 feet #4 at72 #4 at72 #4 at 72 

6 feet 8 inches #4 at72 #4 at72 #5 at72 

4 feet (or less) #4 at 72 #4 at72 #4at72 

7 feet 4 inches 5 feet #4 at72 #4 at72 #4at72 
6 feet #4 at72 #4 at 72 #5 at 72 

7 feet 4 inches #4 at72 #5 at72 #6 at72 

4 feet (or less) #4 at 72 #4 at72 #4at72 
5 feet #4 at 72 #4 at72 #4at72 

8 feet 6 feet #4 at72 #4 at 72 #5 at72 
7 feet #4 at72 #5 at 72 #6 at 72 
8 feet #5 at72 #6 at72 #6 at 64 

4 feet (or less) #4 at72 #4 at72 #4 at72 
5feet #4 at72 #4 at72 #4at72 

8 feet 8 inches 6 feet #4 at72 #4 at 72 #5 at 72 
7 feet #4 at72 #5 at72 #6 at72 

8 feet 8 inches #5 at72 #7 at72 #6 at48 

4 feet (or less) #4 at 72 #4 at 72 #4at72 
5 feet #4 at72 #4 at72 #4 at 72 

9 feet 4 inches 6feet #4 at72 #5 at72 #5 at 72 
7 feet #4 at72 #5 at72 #6 at72 
8 feet #5 at72 #6 at 72 #6 at56 

9 feet 4 inches #6 at72 #6 at48 #6 at40 

4 feet (or less) #4 at72 #4 at72 #4 at72 
5 feet #4 at72 #4 at72 #4 at72 
6 feet #4 at72 #5 at 72 #5 at72 

10 feet 7 feet #4 at 72 #6 at 72 #6 at72 
8 feet #5 at72 #6 at 72 #6 at48 
9 feet #6 at72 #6 at 56 #6 at40 
10 feet #6 at64 #6 at40 #6 at 32 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot per foot= 0.157 kPa/mm. 
a. Mortar shall be Type M or S and masonry shall be laid in running bond. 
b. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal foot of wall shall be permitted provided 

the spacing of the reinforcement does not exceed 72 inches in Seismic Design Categories A, B and C, and 48 inches in Seismic Design Categories D0, D1 and I 
D2. 

c. Vertical reinforcement shall be Grade 60 minimum. The distance, d, from the face of the soil side of the wall to the center of vertical reinforcement shall be 
not less than 8.75 inches. 

d. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist conditions without hydrostatic pressure. 
Refer to Table R405.l. 

e. Unbalanced backfill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the 
foundation wall or the interior finish ground levels. Where an interior concrete slab-on-grade is provided and in contact with the interior surface of the 
foundation wall, measurement of the unbalanced backfill height is permitted to be measured from the exterior finish ground level to the top of the interior 
concrete slab is permitted. 

f. The use of this table shall be prohibited for soil classifications not shown. I 
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R404.1.3.1 Concrete cross-section. Concrete walls 
constructed in accordance with this code shall comply 
with the shapes and minimum concrete cross-sectional 
dimensions required by Table R608.3. Other types of 
forming systems resulting in concrete walls not in com
pliance with this section and Table R608.3 shall be 
designed in accordance with ACI 318. 

R404.l.3.2 Reinforcement for foundation walls. 
Concrete foundation walls shall be laterally supported 
at the top and bottom. Horizontal reinforcement shall 
be provided in accordance with Table R404.l.2(1). 
Vertical reinforcement shall be provided in accordance 
with Table R404.l.2(2), R404.l.2(3), R404.1.2(4), 
R404.l.2(5), R404.1.2(6), R404.l.2(7) or R404.l.2(8). 
Vertical reinforcement for flat basement walls retaining 
4 feet (1219 mm) or more of unbalanced backfill is per
mitted to be determined in accordance with Table 
R404.l.2(9). For basement walls supporting above
grade concrete walls, vertical reinforcement shall be the 
greater of that required by Tables R404.1.2(2) through 
R404.l.2(8) or by Section R608.6 for the above-grade 
wall. In buildings assigned to Seismic Design Category 
D0, D1 or D2, concrete foundation walls shall also com
ply with Section R404. l.4.2. 

R404.1.3.2.1 Concrete foundation stem walls sup
porting above-grade concrete walls. Foundation 
stem walls that support above-grade concrete walls 
shall be designed and constructed in accordance 
with this section. 

1. Stem walls not laterally supported at top. Con
crete stem walls that are not monolithic with 
slabs-on-ground or are not otherwise laterally 
supported by slabs-on-ground shall comply 
with this section. Where unbalanced backfill 
retained by the stem wall is less than or equal to 
18 inches (457 mm), the stem wall and above
grade wall it supports shall be provided with 
vertical reinforcement in accordance with Sec
tion R608.6 and Table R608.6(1), R608.6(2) or 
R608.6(3) for above-grade walls. Where unbal
anced backfill retained by the stem wall is 
greater than 18 inches (457 mm), the stem wall 
and above-grade wall it supports shall be pro
vided with vertical reinforcement in accordance 
with SectionR608.6 and Table R608.6(4). 

2. Stem walls laterally supported at top. Concrete 
stem walls that are monolithic with slabs-on-

ground or are otherwise laterally supported by 
slabs-on-ground shall be vertically reinforced 
in accordance with Section R608.6 and Table 
R608.6(1), R608.6(2) or R608.6(3) for above
grade walls. Where the unbalanced backfill 
retained by the stem wall is greater than 18 
inches ( 457 mm), the connection between the 
stem wall and the slab-on-ground, and the por
tion of the slab-on-ground providing lateral 
support for the wall shall be designed in accor
dance with PCA 100 or with accepted engineer
ing practice. Where the unbalanced backfill 
retained by the stem wall is greater than 18 
inches (457 mm), the minimum nominal thick
ness of the wall shall be 6 inches (152 mm). 

R404.1.3.2.2 Concrete foundation stem walls sup- I 
porting light-frame above-grade walls. Concrete 
foundation stem walls that support light-frame 
above-grade walls shall be designed and constructed 
in accordance with this section. 

1. Stem walls not laterally supported at top. Con
crete stem walls that are not monolithic with 
slabs-on-ground or are not otherwise laterally 
supported by slabs-on-ground and retain 48 
inches (1219 mm) or less of unbalanced fill, 
measured from the top of the wall, shall be con
structed in accordance with Section R404.l.3. I 
Foundation stem walls that retain more than 48 
inches (1219 mm) of unbalanced fill, measured 
from the top of the wall, shall be designed in 
accordance with Sections R404.l.4 and I 
R404.4. 

2. Stem walls laterally supported at top. Concrete 
stem walls that are monolithic with slabs-on
ground or are otherwise laterally supported by 
slabs-on-ground shall be constructed in accor
dance with Section R404.l.3. Where the I 
unbalanced backfill retained by the stem wall 
is greater than 48 inches (1219 mm), the con
nection between the stem wall and the slab
on-ground, and the portion of the slab-on
ground providing lateral support for the wall, 
shall be designed in accordance with PCA 100 
or in accordance with accepted engineering 
practice. 

TABLE R404,1.2(1) 
MINIMUM HORIZONTAL REINFORCEMENT FOR CONCRETE BASEMENT WALLS•·b 

MAXIMUM UNSUPPORTED 
HEIGHT OF BASEMENT WALL LOCATION OF HORIZONTAL REINFORCEMENT 

{feet) 

:S:8 One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near mid-height of the wall story. 

>8 One No. 4 bar within 12 inches of the top of the wall story and one No. 4 bar near third points in the wall story. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa. 
a. Horizontal reinforcement requirements are for reinforcing bars with a minimum yield strength of 40,000 psi and concrete with a minimum concrete 

compressive strength of 2,500 psi. 
b. See Section R404.l.2.2 for minimum reinforcement required for foundation walls supporting above-grade concrete walls. 
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R404.l.3.3 Concrete, materials for concrete, and 
forms. Materials used in concrete, the concrete itself 
and fonns shall conform to requirements of this section 
or ACI 318. 

R404.1.3.3.1 Compressive strength. The minimum 
specified compressive strength of concrete, f 'c• shall 
comply with Section R402.2 and shall be not less 
than 2,500 psi (17.2 MPa) at 28 days in buildings 
assigned to Seismic Design Category A, B or C and 
3000 psi (20.5 MPa) in buildings assigned to Seis
mic Design Category D0, D1 or D2• 

R404.1.3.3.3 Maximum aggregate size. The nomi- I 
nal maximum size of coarse aggregate shall not 
exceed one-fifth the narrowest distance between 
sides of fonns, or three-fourths the clear spacing 
between reinforcing bars or between a bar and the 
side of the form. 

Exception: When approved, these limitations 
shall not apply where removable forms are used 
and workability and methods of consolidation 
permit concrete to be placed without honeycombs 
or voids. 

R404.l.3.3.2 Concrete mixing and delivery. Mix
ing and delivery of concrete shall comply with 
ASTM C 94 or ASTM C 685. 

TABLE R404.1.2(2) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH NOMINAL FLAT CONCRETE BASEMENT WALLSb, 0 • d, •· g, h, 1• J, k 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes' and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 

4 NR NR 

5 NR 6@39 

8 6 5 @39 6@48 

7 6@48 6@34 

8 6@39 6@25 

4 NR NR 

5 NR 5 @37 

6 5 @36 6@44 
9 

7 6@47 6@30 

8 6 @34 6@22 

9 6@27 6@ 17 

4 NR NR 

5 NR 5@ 35 

6 6 @48 6 @41 

10 7 6 @43 6@28 

8 6 @31 6@20 

9 6@24 6@ 15 

10 6@ 19 DR 

For SI: 1inch=25.4 mm; 1 foot= 304.8 mm; 1 pound per square foot per foot= 0.1571 kPa2/m, 1 pound per square inch= 6.895 kPa. 
NR =Not required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

60 

NR 

6@48 

6@35 

6@25 

6@ 18 

NR 

6@48 

6@32 

6@22 

6@ 16 

DR 
NR 

6@48 

6@30 

6@20 

DR 
DR 
DR 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.l.3.3.7 .2. 

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 

d. Deflection criterion is U240, where Lis the height of the basement wall in inches. 
e. Interpolation is not permitted. 
f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
g. NR indicates no vertical wall reinforcement is required, except for 6-inch-nominal walls formed with stay-in-place forming systems in which case vertical 

reinforcement shall be No. 4@48 inches on center. 
h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
i. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 
j. DR means design is required in accordance with the applicable building code, or where there is no code, in accordance with ACI 318. 
k. The use of this table shall be prohibited for soil classifications not shown. 
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R404.1.3.3.4 Proportioning and slump of con
crete. Proportions of materials for concrete shall be 
established to provide workability and consistency 
to permit concrete to be worked readily into forms 
and around reinforcement under conditions of place
ment to be employed, without segregation or exces
sive bleeding. Slump of concrete placed in 
removable forms shall not exceed 6 inches (152 
mm). 

Exception: When approved, the slump is permit
ted to exceed 6 inches (152 mm) for concrete 
mixtures that are resistant to segregation, and are 
in accordance with the form manufacturer's rec
ommendations. 

Slump of concrete placed in stay-in-place forms 
shall exceed 6 inches (152 mm). Slump of concrete 

shall be determined in accordance with ASTM C 
143. 

R404.1.3.3.5 Consolidation of concrete. Concrete I 
shall be consolidated by suitable means during 
placement and shall be worked around embedded 
items and reinforcement and into comers of forms. 
Where stay-in-place forms are used, concrete shall 
be consolidated by internal vibration. 

Exception: When approved for concrete to be 
placed in stay-in-place forms, self-consolidating 
concrete mixtures with slumps equal to or greater 
than 8 inches (203 mm) that are specifically 
designed for placement without internal vibration 
need not be internally vibrated. 

TABLE R404.1.2(3) 
I MINIMUM VERTICAL REINFORCEMENT FOR 8·1NCH (203 mm) NOMINAL FLAT CONCRETE BASEMENT WALLSb, 0 • d, •, 1• h, 1• l 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes• and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT" 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 

4 NR NR 

5 NR NR 

8 6 NR NR 

7 NR 6@36 

8 6@41 6@35 

4 NR NR 

5 NR NR 

6 NR NR 
9 

7 NR 6@35 

8 6@36 6@32 

9 6@35 6@25 

4 NR NR 

5 NR NR 

6 NR NR 

10 7 NR 6@35 

8 6@35 6@29 

9 6@34 6@22 

10 6@27 6@ 17 

For SI: 1inch=25.4 mm; 1foot=304.8 mm; 1 pound per square foot per foot= 0.1571.kPa2/m, 1 pound per square inch= 6.895 kPa. 
NR =Not required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

60 

NR 

NR 

6@37 

6@35 

6@26 

NR 

NR 

6@35 

6@32 

6@23 

6@ 18 

NR 

NR 

6@35 

6@29 

6@21 

6@ 16 

6@ 13 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi, concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 

d. NR indicates no vertical reinforcement is required. 
e. Deflection criterion is L/240, where Lis the height of the basement wall in inches. 
f. Interpolation is not permitted. 
g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
i. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 

I j. The use of this table shall be prohibited for soil classifications not shown. 
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I R404.1.3.3.6 Form materials and form ties. Forms 
shall be made of wood, steel, aluminum, plastic, a 
composite of cement and foam insulation, a compos
ite of cement and wood chips, or other· approved 
material suitable for supporting and containing con
crete. Forms shall provide sufficient strength to con
tain concrete during the concrete placement 
operation. 

Form ties shall be steel, solid plastic, foam plas
tic, a composite of cement and wood chips, a com
posite of cement and foam plastic, or other suitable 
material capable of resisting the forces created by 
fluid pressure of fresh concrete. 

FOUNDATIONS 

R404.l.3.3.6.1 Stay-in-place forms. Stay-in
place concrete forms shall comply with this sec
tion. 

1. Surface burning characteristics. The flame
spread index and smoke-developed index 
of forming material, other than foam plas
tic, left exposed on the interior shall com
ply with Section R302. The surface burning 
characteristics of foam plastic used in insu
lating concrete forms shall comply with 
Section R316.3. 

2. Interior covering. 'Stay-in-place forms con
structed of rigid foam plastic shall be pro
tected on the interior of the building as 
required by Section R316. Where gypsum 

TABLE R404.1.2(4) 
MINIMUM VERTICAL REINFORCEMENT FOR 1 O·INCH NOMINAL FLAT CONCRETE BASEMENT WALLSb· 0• d, •· 1• h, I, I 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes• and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT" 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 

4 NR NR 

5 NR NR 

8 6 NR NR 
7 NR NR 
8 6@48 6@ 35 

4 NR NR 
5 NR NR 
6 NR NR 

9 
7 NR NR 

8 NR 6@ 31 

9 6 @37 6@28 

4 NR NR 
5 NR NR 

6 NR NR 

10 7 NR NR 

8 NR 6@28 

9 6@33 6@28 

10 6 @ 28 6 @ 23 

For SI: 1 inch= 25.4 mm; 1 foot= 304.8 mm; 1 pound per square foot per foot= 0.1571 k:Pa2/m, 1 pound per square inch= 6.895 k:Pa. 
NR = Not required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

60 

NR 
NR 

NR 
NR 

6@28 

NR 

NR 

NR 
6@31 

6@28 

6 @24 

NR 

NR 

NR 
6@28 

6@28 

6@21 

6@ 17 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 

d. NR indicates no vertical reinforcement is required. 
e. Deflection criterion is U240, where Lis the height of the basement wall in inches. 
f. Interpolation is not permitted. 
g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
i. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 
j. The use of this table shall be prohibited for soil classifications not shown. 
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board is used to protect the foam plastic, it 
shall be installed with a mechanical fasten
ing system. Use of adhesives in addition to 
mechanical fasteners is permitted. 

3. Exterior wall covering. Stay-in-place forms 
constructed of rigid foam plastics shall be 
protected from sunlight and physical dam
age by the application of an approved exte
rior wall covering complying with this 
code. Exterior surfaces of other stay-in-

place forming systems shall be protected in 
accordance with this code. 

4. Termite protection. In areas where the 
probability of termite infestation is "very 
heavy" as indicated by Table R301.2(1) or 
Figure R301.2(6), foam plastic insulation 
shall be permitted below grade on founda
tion walls in accordance with Section 
R318.4. 

5. Flat ICF wall system forms shall conform 
to ASTM E 2634. 

TABLE R404.1.2(5) 
MINIMUM VERTICAL WALL REINFORCEMENT FOR Ii-INCH WAFFLE-GRID BASEMENT WALLSb,c,d,e,g,h,l,f 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes• and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT' 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 60 

4 4@48 4@46 6@39 

5 4@45 5@46 6@47 

8 6 5 @45 6@40 DR 
7 6@44 DR DR 
8 6@32 DR DR 
4 4@48 4@46 4@37 

5 4@42 5@43 6@44 

9 6 5 @41 6@37 DR 
7 6@39 DR DR 

>8 DRi DR DR 
4 4@48 4@46 4@35 

5 4@40 5 @40 6@41 

10 6 5 @38 6@34 DR 
7 6@36 DR DR 

>8 DR DR DR 

For SI: 1 inch= 25.4 mm; 1foot=304.8 mm; 1 pound per square foot per foot= 0.1571 kPa2/m, 1 pound per square inch= 6.895 kPa. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 

and vertical reinforcement being located at the centerline of the wall. See Section R404.1.3.3.7.2. 
c. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual 

spacing in the wall shall not exceed a whole-number multiple of 12 inches (i.e., 12, 24, 36 and 48) that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with Section 
R404.l.3.3.7.6 and Table R404.l.2(9). 

d. Deflection criterion is U240, where Lis the height of the basement wall in inches. 
e. Interpolation is not permitted. 
f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
g. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
h. See Table R608.3 for thicknesses and dimensions of waffle-grid walls. 
i. DR means design is required in accordance with the applicable building code, or where there is no code, in accordance with ACI 318. 

I j. The use of this table shall be prohibited for soil classifications not shown. 
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R404.1.3.3.7 Reinforcement. 

R404.1.3.3.7.1 Steel reinforcement. Steel rein
forcement shall comply with the requirements of 
ASTM A 615, A 706, or A 996. ASTM A 996 
bars produced from rail steel shall be Type R. In 
buildings assigned to Seismic Design Category 
A, B or C, the minimum yield strength of rein
forcing steel shall be 40,000 psi (Grade 40) (276 
MPa). In buildings assigned to Seismic Design 
Category D0, D1 or D2, reinforcing steel shall 
comply with the requirements of ASTM A 706 
for low-alloy steel with a minimum yield strength 
of 60,000 psi (Grade 60) (414 MPa). 

R404.1.3.3.7.2 Location of reinforcement in 
wall. The center of vertical reinforcement in 

basement walls determined from Tables 
R404.l.2(2) through R404.l.2(7) shall be located I 
at the centerline of the wall. Vertical reinforce
ment in basement walls determined from Table 
R404.l.2(8) shall be located to provide a maxi- I 
mum cover of 11

/ 4 inches (32 mm) measured 
from the inside face of the wall. Regardless of the 
table used to determine vertical wall reinforce
ment, the center of the steel shall not vary from 
the specified location by more than the greater of 
10 percent of the wall thickness and 3

/ 8 inch (10 
mm). Horizontal and vertical reinforcement shall 
be located in foundation walls to provide the min-· 
imum cover required by Section R404. l.3.3.7.4. I 

TABLE R404.1.2(6) 
MINIMUM VERTICAL REINFORCEMENT FOR 8-INCH WAFFLE-GRID BASEMENT WALLSb,c,d,e,l,h,l,J,k 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes• and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT'l 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 

4 NR NR 

5 NR 5@48 

8 6 5@48 5 @43 

7 5@46 6@43 

8 6@48 6@32 

4 NR NR 

5 NR 5 @47 

6 5@46 5 @39 
9 

7 5@42 6@38 

8 6@44 6@28 

9 6@34 6@21 

4 NR NR 

5 NR 5 @46 

6 5 @46 5 @37 

10 7 5 @38 6@35 

8 6@39 6@25 

9 6@30 DR 
10 6@24 DR 

For SI: 1inch=25.4 mm; 1foot=304.8 mm; 1 pound per square foot per foot= 0.1571 kPa2/m, 1 pound per square inch= 6.895 kPa. 
NR =Not required. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 

60 

NR 

5@46 

6@45 

6@ 31 

6@23 

NR 

5@46 

6@41 

6@28 

6@20 

DR 
NR 

5@44 

6@38 

6@25 

DR 
DR 
DR 

b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi concrete with a minimum specified compressive strength of 2,500 psi 
and vertical reinforcement being located at the centerline of the wall. See Section R404. l.3.3.7.2. 

c. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 (420 MPa) and the size specified in the table, the 
actual spacing in the wall shall not exceed a whole-number multiple of 12 inches (i.e., 12, 24, 36 and 48) that is less than or equal to the tabulated spacing. 
Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with 
Section R404.1.3.3.7.6 and Table R404.1.2(9). 

d. NR indicates no vertical reinforcement is required. 
e. Deflection criterion is L/240, where Lis the height of the basement wall in inches. 
f. Interpolation shall not be permitted. 
g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
h. See Section R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
i. See Table R608.3 for thicknesses and dimensions of waffle-grid walls. 
j. DR means design is required in accordance with the applicable building code, or where there is no code, in accordance with ACI 318. 
k. The use of this table shall be prohibited for soil classifications not shown. 
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R404.l.3.3.7.3 Wall openings. Vertical wall 
reinforcement required by Section R404.l.3.2 
that is interrupted by wall openings shall have 
additional vertical reinforcement of the same size 
placed within 12 inches (305 mm) of each side of 
the opening. 

R404.1.3.3.7.4 Support and cover. Reinforce
ment shall be secured in the proper location in the 
forms with tie wire or other bar support system to 
prevent displacement during the concrete place
ment operation. Steel reinforcement in concrete 
cast against the earth shall have a minimum cover 
of 3 inches (75 mm). Minimum cover for rein
forcement in concrete cast in removable forms 
that will be exposed to the earth or weather shall 
be 11

/ 2 inches (38 mm) for No. 5 bars and smaller, 
and 2 inches (50 mm) for No. 6 bars and larger. 

For concrete cast in removable forms that will not 
be exposed to the earth or weather, and for con
crete cast in stay-in-place forms, minimum cover 
shall be 3/ 4 inch (19 mm). The minus tolerance for 
cover shall not exceed the smaller of one-third the 
required cover or 3/ 8 inch (10 mm). 

R404.1.3.3. 7 .5 Lap splices. Vertical and horizon- I 
tal wall reinforcement shall be the longest lengths 
practical. Where splices are necessary in rein
forcement, the length of lap splice shall be in 
accordance with Table R608.5.4.(1) and Figure 
R608.5.4(1). The maximum gap between noncon
tact parallel bars at a lap splice shall not exceed the 
smaller of one-fifth the required lap length and 6 
inches (152 mm) [See Figure R608.5.4(1)]. 

TABLE R404.1.2(7) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH (152 mm) SCREEN-GRID BASEMENT WALLSb,c,d,e,g,h,l,J 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
MAXIMUM UNSUPPORTED MAXIMUM UNBALANCED Soil classes• and design lateral soil (psf per foot of depth) 

WALL HEIGHT BACKFILL HEIGHT' 
(feet) (feet) GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL 

30 45 60 

4 4@48 4@48 5 @43 

5 4@48 5@48 5 @37 

8 6 5 @48 6@45 6@32 

7 6@48 DR DR 
8 6@36 DR DR 
4 4@48 4@48 4@41 

5 4@48 5 @48 6@48 

9 6 5 @45 6@41 DR 
7 6@43 DR DR 

>8 DR DR DR 
4 4@48 4@48 4@39 

5 4@44 5 @44 6@46 

10 6 5 @42 6@ 38 DR 
7 6@40 DR DR 

>8 DR DR DR 

For SI: 1inch=25.4 mm; 1foot=304.8 mm; 1 pound per square foot per foot= 0.1571 k:Pa2/m, 1 pound per square inch= 6.895 k:Pa. 
a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi, concrete with a minimum specified compressive strength of 2,500 psi 

and vertical reinforcement being located at the centerline of the wall. See Section R404.l.3.3.7.2. 
c. Maximum spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual 

spacing in the wall shall not exceed a whole-number multiple of 12 inches (i.e., 12, 24, 36 and 48) that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with Section 
R404.1.3.3.7.6 and Table R404.l.2(9). 

d. Deflection criterion is L/240, where L is the height of the basement wall in inches. 
e. Interpolation is not permitted. 
f. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
g. See Sections R404.1.3.2 for minimum reinforcement required for basement walls supporting above-grade concrete walls. 
h. See Table R608.3 for thicknesses and dimensions of screen-grid walls. 
i. DR means design is required in accordance with the applicable building code, or where there is no code, in accordance with ACI 318. 

I j. The use of this table shall be prohibited for soil classifications not shown. 
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TABLE R404.1.2(8) 
MINIMUM VERTICAL REINFORCEMENT FOR 6·, 8·, 1 O· AND 12-INCH NOMINAL FLAT BASEMENT WALLSb· 0• d, •, 1• h, I, k. "· 0 

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 

MAXIMUM MAXIMUM Soil classes•and design lateral soil (psf per foot of depth) 

WALL UNBALANCED GW, GP, SW, SP GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL BACKFILL HEIGHT HEIGHT" 30 45 
(feet) (feet) Minimum nominal wall thickness (inches) 

6 8 10 12 6 8 10 12 6 8 

4 NR NR NR NR NR NR NR NR NR NR 
5 

5 NR NR NR NR NR NR NR NR NR NR 

4 NR NR NR NR NR NR NR NR NR NR 

6 5 NR NR NR NR NR NRl NR NR 4@ 35 NRl 

6 NR NR NR NR 5 @48 NR NR NR 5 @36 NR 

4 NR NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR NR NR NR NR 5 @47 NR 
7 

6 NR NR NR NR 5 @42 NR NR NR 6@43 5 @48 

7 5@46 NR NR NR 6@42 5 @46 NRI NR 6 @34 6@48 

4 NR NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR 4@38 NRI NR NR 5@43 NR 

8 6 4@37 NRI NR NR 5 @37 NR NR NR 6@37 5 @43 

7 5@40 NR NR NR 6 @37 5 @41 NRI NR 6@34 6@43 

8 6@43 5 @47 NRI NR 6 @34 6@43 NR NR 6@27 6@32 

4 NR NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR 4 @35 NRI NR NR 5@40 NR 

6 4@ 34 NRl NR NR 6 @48 NR NR NR 6@36 6 @39 
9 

7 5@ 36 NR NR NR 6 @34 5 @37 NR NR 6@ 33 6@38 

8 6@38 5 @41 NRI NR 6 @33 6@38 5 @37 NRI 6@24 6@29 

9 6@34 6@46 NR NR 6 @26 6@30 6@41 NR 6@ 19 6 @23 

4 NR NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR 4@33 NRl NR NR 5 @38 NR 

6 5 @48 NRl NR NR 6 @45 NR NR NR 6@ 34 5 @37 

10 7 6@47 NR NR NR 6 @34 6@48 NR NR 6 @30 6 @35 

8 6 @34 5@ 38 NR NR 6 @30 6 @34 6@47 NRl 6@22 6@26 

9 6@34 6 @41 4@48 NRl 6 @23 6@27 6@35 4 @48m DR 6@22 

10 6@28 6 @33 6@45 NR DR.i 6@23 6@29 6 @38 DR 6@22 

For SI: 1inch=25.4 mm; 1foot=304.8 mm; 1 pound per square foot per foot= 0.1571kPa2/m,1 pound per square inch= 6.895 kPa. 
NR =Not required. 

a. Soil classes are in accordance with the Unified Soil Classification System. Refer to Table R405.1. 
b. Table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. 

60 

10 12 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 
NRI NR 

NR NR 

NR NR 

NR NR 
NRI NR 

NR NR 

6@44 NR 

NR NR 

NR NR 
NRI NR 

5 @37 NRI 

6@39 4@48m 

6@30 6 @39 

NR NR 

NR NR 

NR NR 

6@48 NRl 

6@35 6 @45m 

6@27 6@ 34 

6 @22 6@28 

c. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in accordance with 
Section R404.l.3.3.7.6 and Table R404.l.2(9). 

d. NR indicates no vertical wall reinforcement is required, except for 6-inch nominal walls formed with stay-in-place forming systems in which case vertical 
reinforcement shall be No. 4@.48 inches on center. 

e. Allowable deflection criterion is L/240, where Lis the unsupported height of the basement wall in inches. 
f. Interpolation is not permitted. 
g. Where walls will retain 4 feet or more of unbalanced backfill, they shall be laterally supported at the top and bottom before backfilling. 
h. Vertical reinforcement shall be located to provide a cover of 11

/ 4 inches measured from the inside face of the wall. The center of the steel shall not vary from 
the specified location by more than the greater of 10 percent of the wall thickness or 3/ 8 inch. 

i. Concrete cover for reinforcement measured from the inside face of the wall shall be not less than 3/ 4 inch. Concrete cover for reinforcement measured from 
the outside face of the wall shall be not less than 11

/ 2 inches for No. 5 bars and smaller, and not less than 2 inches for larger bars. 
j. DR means design is required in accordance with the applicable building code, or where there is no code, in accordance with ACI 318: 
k. Concrete shall have a specified compressive strength, f c• of not less than 2,500 psi at 28 days, unless a higher strength is required by Footnote 1 or m. 
1. The minimum thickness is permitted to be reduced 2 inches, provided the minimum specified compressive strength of concrete, f ',, is 4,000 psi. 

m. A plain.concrete wall with a minimum nominal thickness of 12 inches is permitted, provided minimum specified compressive strength of concrete,/',, is 
3,500 psi. 

n. See Table R608.3 for tolerance from nominal thickness permitted for flat walls. 

I 

o. The use of this table shall be prohibited for soil classifications not shown. I 

I 
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TABLE R404.1.2(9) 
MINIMUM SPACING FOR ALTERNATE BAR SIZE AND/OR ALTERNATE GRADE OF STEEL•,b,c 

BAR SIZE FROM APPLICABLE TABLE IN SECTION R404.1.3.2 

#4 #5 #6 
BAR SPACING FROM 

APPLICABLE TABLE IN Alternate bar size and/or alternate grade of steel desired 

SECTION R404.1.3.2 Grade 60 Grade40 Grade60 Grade40 Grade 60 Grade40 
(inches) 

#5 #6 #4 #5 #6 #4 #6 #4 #5 #6 #4 #5 #4 #5 #6 

Maximum spacing for alternate bar size and/or alternate grade of steel (inches) 

8 12 18 5 8 12 5 11 3 5 8 4 6 2 4 5 

9 14 20 6 9 13 6 13 4 6 9 4 6 3 4 6 

10 16 22 7 10 15 6 14 4 7 9 5 7 3 5 7 

11 17 24 7 11 16 7 16 5 7 10 5 8 3 5 7 

12 19 26 8 12 18 8 17 5 8 11 5 8 4 6 8 

13 20 29 9 13 19 8 18 6 9 12 6 9 4 6 9 

14 22 31 9 14 21 9 20 6 9 13 6 10 4 7 9 

15 23 33 10 16 22 10 21 6 10 14 7 11 5 7 10 

16 25 35 11 17 23 10 23 7 11 15 7 11 5 8 11 

17 26 37 11 18 25 11 24 7 11 16 8 12 5 8 11 

18 28 40 12 19 26 12 26 8 12 17 8 13 5 8 12 

19 29 42 13 20 28 12 27 8 13 18 9 13 6 9 13 

20 31 44 13 21 29 13 28 9 13 19 9 14 6 9 13 

21 33 46 14 22 31 14 30 9 14 20 10 15 6 10 14 

22 34 48 15 23 32 14 31 9 15 21 10 16 7 10 15 

23 36 48 15 24 34 15 33 10 15 22 10 16 7 11 15 

24 37 48 16 25 35 15 34 10 16 23 11 17 7 11 16 

25 39 48 17 26 37 16 35 11 17 24 11 18 8 12 17 

26 40 48 17 27 38 17 37 11 17 25 12 18 8 12 17 

27 42 48 18 28 40 17 38 12 18 26 12 19 8 13 18 

28 43 48 19 29 41 18 40 12 19 26 13 20 8 13 19 

29 45 48 19 30 43 19 41 12 19 27 13 20 9 14 19 

30 47 48 20 31 44 19 43 13 20 28 14 21 9 14 20 

31 48 48 21 32 45 20 44 13 21 29 14 22 9 15 21 

32 48 48 21 33 47 21 45 14 21 30 15 23 10 15 21 

33 48 48 22 34 48 21 47 14 22 31 15 23 10 16 22 

34 48 48 23 35 48 22 48 15 23 32 15 24 10 16 23 

35 48 48 23 36 48 23 48 15 23 33 16 25 11 16 23 

36 48 48 24 37 48 23 48 15 24 34 16 25 11 17 24 

37 48 48 25 38 48 24 48 16 25 35 17 26 11 17 25 

38 48 48 25 39 48 25 48 16 25 36 17 27 12 18 25 

39 48 48 26 40 48 25 48 17 26 37 18 27 12 18 26 

40 48 48 27 41 48 26 48 17 27 38 18 28 12 19 27 

41 48 48 27 42 48 26 48 18 27 39 19 29 12 19 27 

42 48 48 28 43 48 27 48 18 28 40 19 30 13 20 28 

43 48 48 29 44 48 28 48 18 29 41 20 30 13 20 29 

44 48 48 29 45 48 28 48 19 29 42 20 31 13 21 29 

45 48 48 30 47 48 29 48 19 30 43 20 32 14 21 30 

46 48 48 31 48 48 30 48 20 31 44 21 32 14 22 31 

47 48 48 31 48 48 30 48 20 31 44 21 33 14 22 31 

48 48 48 32 48 48 31 48 21 32 45 22 34 15 23 32 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 6.895 k:Pa. 
a. This table is for use with tables in Section R404.l.3.2 that specify the minimum bar size and maximum spacing of vertical wall reinforcement for foundation 

walls and above-grade walls. Reinforcement specified in tables in Section R404.1.3.2 is based on Grade 60 steel reinforcement. 
b. Bar spacing shall not exceed 48 inches on center and shall be not less than one-half the nominal wall thickness. 
c. For Grade 50 steel bars (ASTM A 996, Type R), use spacing for Grade 40 bars or interpolate between Grades 40 and 60. 
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R404.1.3.3.7.6 Alternate grade of reinforce
ment and spacing. Where tables in Section 
R404.1.3.2 specify vertical wall reinforcement 
based on minimum bar size and maximum spac
ing, which are based on Grade 60 (414 MPa) 
steel reinforcement, different size bars or bars 
made from a different grade of steel are permitted 
provided an equivalent area of steel per linear 
foot of wall is provided. Use of Table 
R404.l.2(9) is permitted to determine the maxi
mum bar spacing for different bar sizes than 
specified in the tables or bars made from a differ
ent grade of steel. Bars shall not be spaced less 
than one-half the wall thickness, or more than 48 
inches (1219 mm) on center. 

R404.1.3.3.7.7 Standard hooks. Where rein
forcement is required by this code to terminate 
with a standard hook, the hook shall comply with 
Section R608.5.4.5 and Figure R608.5.4(3). 

R404.1.3.3.7.8 Construction joint reinforce
ment. Construction joints in foundation walls 
shall be made and located to not impair the 
strength of the wall. Construction joints in plain 
concrete walls, including walls required to have 
not less than No. 4 bars at 48 inches (1219 mm) on 
center by Sections R404.1.3.2 and R404.1.4.2, 
shall be located at points of lateral support, and a 
minimum of one No. 4 bar shall extend across the 
construction joint at a spacing not to exceed 24 
inches (610 mm) on center. Construction joint 
reinforcement shall have a minimum of 12 inches 
(305 mm) embedment on both sides of the joint. 
Construction joints in reinforced concrete walls 
shall be located in the middle third of the span 
between lateral supports, or located and con
structed as required for joints in plain concrete 
walls. 

Exception: Use of vertical wall reinforcement 
required by this code is permitted in lieu of 
construction joint reinforcement provided the 
spacing does not exceed 24 inches (610 mm), 
or the combination of wall reinforcement and 
N o.4 bars described above does not exceed 24 
inches (610 mm). 

R404.1.3.3.8 Exterior wall coverings. Require
ments for installation of masonry veneer, stucco and 
other wall coverings on the exterior of concrete walls 
and other construction details not covered in this sec
tion shall comply with the requirements ofthis code. 

R404.1.3.4 Requirements for Seismic Design Cate
gory C. Concrete foundation walls supporting above
grade concrete walls in townhouses assigned to Seismic 
Design Category C shall comply with ACI 318, ACI 
332 or PCA 100 (see Section R404.l.3). 

R404.1.4 Seismic Design Category D0, D1 or D2• 

R404.1.4.1 Masonry foundation walls. In buildings 
assigned to Seismic Design Category D0, D1 or D2, as 
established in Table R301.2(1), masonry foundation 
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walls shall comply with thi~ section. In addition to the 
requirements of Table R404.l.1(1), plain masonry 
foundation walls shall comply with the following: 

1. Wall height shall not exceed 8 feet (2438 mm). 

2. Unbalanced backfill height shall not exceed 4 
feet (1219 mm). 

3. Minimum nominal thickness for plain masonry 
foundation walls shall be 8 inches (203 mm). 

4. Masonry stem walls shall have a minimum verti
cal reinforcement of one No. 4 (No. 13) bar 
located a maximum of 4 feet (1219 mm) on center 
in grouted cells. Vertical reinforcement shall be 
tied to the horizontal reinforcement in the foot
ings. 

Foundation walls, supporting more than 4 feet (1219 
mm) of unbalanced backfill or exceeding 8 feet (2438 
mm) in height shall be constructed in accordance with 
Table R404.l.1(2), R404.l.1(3) or R404.l.1(4). 
Masonry foundation walls shall have two No. 4 (No. 13) 
horizontal bars located in the upper 12 inches (305 mm) 
of the wall. 

R404.1.4.2 Concrete foundation walls. In buildings 
assigned to Seismic Design Category D0, D1 or D2, as 
established in Table R301.2(1), concrete foundation 
walls that support light-frame walls shall comply with 
this section, and concrete foundation walls that support 
above-grade concrete walls shall comply with ACI 318, 
ACI 332 or PCA 100 (see Section R404.l.3). In addi
tion to the horizontal reinforcement required by Table 
R404.1.2(1), plain concrete walls supporting light
frame walls shall comply with the following. 

1. Wall height shall not exceed 8 feet (2438 mm). 

2. Unbalanced backfill height shall not exceed 4 
feet (1219 mm). 

3. Minimum thickness for plain concrete foundation 
walls shall be 7.5 inches (191 mm) except that 6 
inches (152 mm) is permitted where the maxi
mum wall height is 4 feet, 6 inches (1372 mm). 

Foundation walls less than 7.5 inches (191 mm) in 
thickness, supporting more than 4 feet (1219 mm) of 
unbalanced backfill or exceeding 8 feet (2438 mm) in 
height shall be provided with horizontal reinforcement 
in accordance with Table R404.1.2(1), and vertical 
reinforcement iii accordance with Table R404.l.2(2), 
R404.1.2(3), R404.1.2(4), R404.l.2(5), R404.l.2(6), 
R404.1.2(7) or R404.l.2(8). Where Tables R404.l.2(2) 
through R404.l.2(8) permit plain concrete walls, not 
less than No. 4 (No. 13) vertical bars at a spacing not 
exceeding 48 inches (1219 mm) shall be provided. 

R404.1.5 Foundation wall thickness based on walls 
supported. The thickness of masonry or concrete founda
tion walls shall be not less than that required by Section 
R404.1.5.l or R404.1.5.2, respectively. 

R404.1.5.1 Masonry wall thickness. Masonry founda
tion walls shall be not bless than the thickness of the 
wall supported, except that masonry foundation walls 
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of at least 8-inch (203 mm) nominal thickness shall be 
permitted under brick veneered frame walls and under 
10-inch-wide (254 mm) cavity walls where the total 
height of the wall supported, including gables, is not 
more than 20 feet (6096 mm), provided the require
ments of Section R404. l. l are met. 

R404.1.5.2 Concrete wall thickness. The thickness of 
concrete foundation walls shall be equal to or greater 
than the thickness of the wall in the story above. Con
crete foundation walls with corbels, brackets or other 
projections built into the wall for support of masonry 
veneer or other purposes are not within the scope of the 
tables in this section. 

Where a concrete foundation wall is reduced in 
thickness to provide a shelf for the support of masonry 
veneer, the reduced thickness shall be equal to or 
greater than the thickness of the wall in the story above. 
Vertical reinforcement for the foundation wall shall be 
based on Table R404.l.2(8) and located in the wall as 
required by Section R404.l.3.3.7.2 where that table is 
used. Vertical reinforcement shall be based on the 
thickness of the thinner portion of the wall. 

Exception: Where the height of the reduced thick
ness portion measured to the underside of the floor 
assembly or sill plate above is less than or equal to 
24 inches (610 mm) and the reduction in thickness 
does not exceed 4 inches (102 mm), the vertical 
reinforcement is permitted to be based on the thicker 
portion of the wall. 

R404.1.5.3 Pier and curtain wall foundations. Use of 
pier and curtain wall foundations shall be permitted to 
support light-frame construction not more than two sto
ries in height, provided the following requirements are 
met: 

1. All load-bearing walls shall be placed on continu
ous concrete footings placed integrally with the 
exterior wall footings. 

2. The minimum actual thickness of a load-bearing 
masonry wall shall be not less than 4 inches (102 
mm) nominal or 33

/ 8 inches (92 mm) actual thick
ness, and shall be bonded integrally with piers 
spaced in accordance with Section R606.6.4. 

3. Piers shall be constructed in accordance with Sec
tions R606.7 and R606.7.1, and shall be bonded 
into the load-bearing masonry wall in accordance 
with Section R606.13. l or R606.13. l.1. 

4. The maximum height of a 4-inch (102 mm) load
bearing masonry foundation wall supporting 
wood-frame walls and floors shall be not more 
than 4 feet (1219 mm). 

5. Anchorage shall be in accordance with Section 
R403.l.6, Figure R404.l.5(1), or as specified by 

engineered design accepted by the building offi
cial. 

6. The unbalanced fill for 4-inch (102 mm) founda
tion walls shall not exceed 24 inches (610 mm) 
for solid masonry or 12 inches (305 mm) for hol
low masonry. 

7. In Seismic Design Categories D0, D1 and D2, pre
scriptive reinforcement shall be provided in the 
horizontal and vertical direction. Provide mini
mum horizontal joint reinforcement of two No. 9 
gage wires spaced not less than 6 inches (152 mm) 
or one 1

/ 4-inch-diameter (6.4 mm) wire at 10 
inches (254 mm) on center vertically. Provide 
minimum vertical reinforcement of one No. 4 bar 
at 48 inches (1220 mm) on center horizontally 
grouted in place. 

R404.1.6 Height above finished grade. Concrete and 
masonry foundation walls shall extend above the finished 
grade adjacent to the foundation at all points a minimum 
of 4 inches (102 mm) where masonry veneer is used and a 
minimum of 6 inches (152 mm) elsewhere. 

R404.1.7 Backfill placement. Backfill shall not be placed 
against the wall until the wall has sufficient strength and 
has been anchored to the floor above, or has been suffi
ciently braced to prevent damage by the backfill. 

Exception: Bracing is not required for walls supporting 
less than 4 feet (1219 mm) of unbalanced backfill. 

R404.1.8 Rubble stone masonry. Rubble stone masonry 
foundation walls shall have a minimum thickness of 16 
inches (406 mm), shall not support an unbalanced backfill 
exceeding 8 feet (2438 mm) in height, shall not support a 
soil pressure greater than 30 pounds per square foot per 
foot (4.71 kPa/m), and shall not be constructed in Seismic 
Design Categories D0, D1, D2 or townhouses in Seismic 
Design Category C, as established in Figure R301.2(2). 

R404.1.9 Isolated masonry piers. Isolated masonry piers 
shall be constructed in accordance with this section and 
the general masonry construction requirements of Section 
R606. Hollow masonry piers shall have a minimum nomi
nal thickness of 8 inches (203 mm), with a nominal height 
not exceeding four times the nominal thickness and a nom
inal length not exceeding three times the nominal thick
ness. Where hollow masonry units are solidly filled with 
concrete or grout, piers shall be permitted to have a nomi
nal height not exceeding ten times the nominal thickness. 
Footings for isolated masonry piers shall be sized in accor
dance with Section R403.l.1. 

R404.1.9.1 Pier cap. Hollow masonry piers shall be 
capped with 4 inches (102 mm) of solid masonry or 
concrete, a masonry cap block, or shall have cavities of 
the top course filled with concrete or grout. Where 
required, termite protection for the pier cap shall be 
provided in accordance with Section R3 l 8. 
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GALVANIZED OR STAINLESS STEEL STRAPS, 
MIN. 21

/ 16 IN. WIDE BY 12 GAGE THICK, 
MIN. 2 IN. FROM EDGE OF PIER, TYP. 

PIERS SPACED NOT 

MIN. NINE 16D NAILS 
/PER STRAP 

,--TREATED I SILLPLATE 

'\ ~~p~E THAN 6 FT 0.C., 

~ / 

'--. ""'-'--.,'--. 

'· "'--· ,, """' 
~ MIN. TWO 9 GAGE BOX TIES 

"'-------OR TWO MASONRY HEADERS 
AT 8 IN. O.C. EACH PIER 

---"?"~"""----- STRAPS ANCHORED WITH 90 DEGREE HOOK, MIN, 
TWO STRAPS PER PIER, MIN. 4 IN. EMBEDMENT INTO 
FOOTING, MIN. 1.75 IN. HORZ. LEG EXTENSION 

DOUBLE RIM JOISTS 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1degree=0.0175 rad. 

FIGURE R404.1.5(1) 

MIN. 4 IN. MASONRY 
CURTAIN WALL 

FOUNDATION WALL CLAY MASONRY CURTAIN WALL WITH CONCRETE MASONRY PIERS 
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R404.1.9.2 Masonry piers supporting floor girders. 
Masonry piers supporting wood girders sized in accor
dance with Tables R602.7(1) and R602.7(2) shall be 
permitted in accordance with this section. Piers sup
porting girders for interior bearing walls shall have a 
minimum nominal dimension of 12 inches (305 mm) 
and a maximum height of 10 feet (3048 mm) from top 
of footing to bottom of sill plate or girder. Piers sup
porting girders for exterior bearing walls shall have a 
minimum nominal dimension of 12 inches (305 mm) 
and a maximum height of 4 feet (1220 mm) from top of 
footing to bottom of sill plate or girder. Girders and sill 
plates shall be anchored to the pier or footing in accor
dance with Section R403.1.6 or Figure R404.l.5(1). 
Floor girder bearing shall be in accordance with Sec
tion R502.6. 

R404.1.9.3 Masonry piers supporting braced wall 
panels. Masonry piers supporting braced wall panels 
shall be designed in accordance with accepted engi
neering practice. 

R404.1.9.4 Seismic design of masonry piers. 
Masonry piers in dwellings located in Seismic Design 
Category D0, D1 or D2, and townhouses in Seismic 
Design Category C, shall be designed in accordance 
with accepted engineering practice. 

R404.l.9.5 Masonry piers in flood hazard areas. 
Masonry piers for dwellings in flood hazard areas shall 
be designed in accordance with Section R322. 

R404.2 Wood foundation walls. Wood foundation walls 
shall be constructed in accordance with the provisions of Sec
tions R404.2.1 through R404.2.6 and with the details shown 
in Figures R403.1(2) and R403.1(3). 

R404.2.1 Identification. Load-bearing lumber shall be 
identified by the grade mark of a lumber grading or 
inspection agency which has been approved by an accredi
tation body that complies with DOC PS 20. In lieu of a 
grade mark, a certificate of inspection issued by a lumber 
grading or inspection agency meeting the requirements of 
this section shall be accepted. Wood structural panels shall 
conform to DOC PS 1 or DOC PS 2 and shall be identified 
by a grade mark or certificate of inspection issued by an 
approved agency. 

R404.2.2 Stud size. The studs used in foundation walls 
shall be 2-inch by 6-inch (51 mm by 152 mm) members. 
When spaced 16 inches (406 mm) on center, a wood spe
cies with an Fh value of not less than 1,250 pounds per 
square inch (8619 kPa) as listed in ANSI A WC NDS shall 
be used. When spaced 12 inches (305 mm) on center, an 
Fh of not less than 875 psi (6033 kPa) shall be required. 

R404.2.3 Height of backfill. For wood foundations that are 
not designed and installed in accordance with A WC PWF, 
the height of backfill against a foundation wall shall not 
exceed 4 feet (1219 mm). When the height of fill is more 
than 12 inches (305 mm) above the interior grade of a crawl 
space or floor of a basement, the.thickness of the plywood 
sheathing shall meet the requirements of Table R404.2.3. 
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R404.2.4 Backfilling. Wood foundation walls shall not be 
backfilled until the basement floor and first floor have 
been constructed or the walls have been braced. For crawl 
space construction, backfill or bracing shall be installed on 
the interior of the walls prior to placing backfill on the 
exterior. 

R404.2.5 Drainage and dampproofing. Wood founda
tion basements shall be drained and dampproofed in accor
dance with Sections R405 and R406, respectively. 

R404.2.6 Fastening. Wood structural panel foundation 
wall sheathing shall be attached to framing in accordance 
with Table R602.3(1) and Section R402.l.1. 

R404.3 Wood sill plates. Wood sill plates shall be a mini
mum of 2-inch by 4-inch (51mmby102 mm) nominal lum
ber. Sill plate anchorage shall be in accordance with Sections 
R403.1.6 andR602.ll. 

R404.4 Retaining walls. Retaining walls that are not later
ally supported at the top and that retain in excess of 48 inches 
(1219 mm) ofunbalanced fill, or retaining walls exceeding 24 
inches (610 mm) in height that resist lateral loads in addition 
to soil, shall be designed in accordance with accepted engi
neering practice to ensure stability against overturning, slid
ing, excessive foundation pressure and water uplift. Retaining 
walls shall be designed for a safety factor of 1.5 against lat
eral sliding and overturning. This section shall not apply to 
foundation walls supporting buildings. 

R404.5 Precast concrete foundation walls. 

R404.5.1 Design. Precast concrete foundation walls shall 
be designed in accordance with accepted engineering prac
tice. The design and manufacture of precast concrete foun
dation wall panels shall comply with the materials 
requirements of Section R402.3 or ACI 318. The panel 
design drawings shall be prepared by a registered design 
professional where required by the statutes of the jurisdic
tion in which the project is to be constructed in accordance 
with Section R106.1. 

R404.5.2 Precast concrete foundation design drawings. 
Precast concrete foundation wall design drawings shall be 
submitted to the building official and approved prior to 
installation. Drawings shall include, at a minimum, the 
following information: 

1. Design loading as applicable. 

2. Footing design and material .. 

3. Concentrated loads and their points of application. 

4. Soil bearing capacity. 

5. Maximum allowable total uniform load. 

6. Seismic design category. 

7. Basic wind speed. 

R404.5.3 Identification. Precast concrete foundation wall 
panels shall be identified by a certificate of inspection 
label issued by an approved third-party inspection agency. 
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TABLE R404.2.3 
PLYWOOD GRADE AND THICKNESS FOR WOOD FOUNDATION CONSTRUCTION (30 pcf equivalent-fluid weight soil pressure) 

FACE GRAIN ACROSS STUDS FACE GRAIN PARALLEL TO STUDS 
HEIGHT OF FILL STUD SPACING 

(inches) (inches) Grade• Minimum thickness Span rating Grade" 
Minimum thickness 

Span rating (inches) (inches)•·• 

15/32 
A 15/32 32/16 

12 B 32/16 
B 15/32c 32/16 

24 

15/32 
A 15/32c 32/16 

16 B 32/16 
B 19/32°(4, 5 ply) 40/20 

A 1%2 32/16 

12 B 15/32 32/16 B 15/32c (4, 5 ply) 32/16 

36 B 19/32 (4, 5 ply) 40/20 

15/32c A 19/32 40/20 
16 B 32/16 

B 23/32 48/24 

15/32 
A 15/32 c 32/16 

12 B 32/16 
B 19/32'(4, 5 ply) 40/20 

48 

1\2 
A 19/32c 40/20 

16 B 40/20 
A 23/32 48/24 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per cubic foot= 0.1572 kN/m3
• 

a. Plywood shall be of the following minimum grades in accordance with DOC PS 1 or DOC PS 2: 
1. DOC PS 1 Plywood grades marked: 

1.1. Structural I C-D (Exposure 1). 

1.2. C-D (Exposure 1). 

2. DOC PS 2 Plywood grades marked: 

2.1. Structural I Sheathing (Exposure 1). 

2.2. Sheathing (Exposure 1). 

3. Where a major portion of the wall is exposed above ground and a better appearance is desired, the following plywood grades marked exterior are suitable: 

3.1. Structural I A-C, Structural I B-C or Structural I C-C (Plugged) in accordance with DOC PS 1. 

3.2. A-C Group 1, B-C Group 1, C-C (Plugged) Group 1 or MDO Group 1 in accordance with DOC PS 1. 

3.3. Single Floor in accordance with DOC PS 1 or DOC PS 2. 

b. Minimum thickness 15/32 inch, except crawl space sheathing shall have not less than 3/ 8 inch for face grain across studs 16 inches on center and maximum 2-foot 
· depth of unequal fill. 
c. For this fill height, thickness and grade combination, panels that are continuous over less than three spans (across less than three stud spacings) require 

blocking 16 inches above the bottom plate. Offset adjacent blocks and fasten through studs with two 16d corrosion-resistant nails at each end. 

SECTION R405 
FOUNDATION DRAINAGE 

R405.1 Concrete or masonry foundations. Drains shall be 
provided around concrete or masonry foundations that retain 
earth and enclose habitable or usable spaces located below 
grade. Drainage tiles, gravel or crushed stone drains, perfo
rated pipe or other approved systems or materials shall be 
installed at or below the area to be protected and shall dis
charge by gravity or mechanical means into an approved 
drainage system. Gravel or crushed stone drains shall extend 
not less than 1 foot (305 mm) beyond the outside edge of the 
footing and 6 inches (152 mm) above the top of the footing and 
be covered with an approved filter membrane material. The 
top of open joints of drain tiles shall be protected with strips of 
building paper. Except where otherwise recommended by the 
drain manufacturer, perforated drains shall be surrounded with 
an approved filter membrane or the filter membrane shall 
cover the washed gravel or crushed rock covering the drain. 
Drainage tiles or perforated pipe shall be placed on a minimum 
of 2 inches ( 51 mm) of washed gravel or crushed rock not less 
than one sieve size larger than the tile joint opening or perfo
ration and covered with not less than 6 inches (152 mm) of the 
same material. 

Exception: A drainage system is not required where the 
foundation is installed on well-drained ground or sand-
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gravel mixture soils according to the Unified Soil Classifi- I 
cation System, Group I soils, as detailed in Table R405.1. 

R405.l.1 Precast concrete foundation. Precast concrete 
walls that retain earth and enclose habitable or useable 
space located below-grade that rest on crushed stone foot
ings shall have a perforated drainage pipe installed below 
the base of the wall on either the interior or exterior side of 
the wall, not less than 1 foot (305 mm) beyond the edge of 
the wall. If the exterior drainage pipe is used, an approved 
filter membrane material shall cover the pipe. The drain
age system shall discharge into an approved sewer system 
or to daylight. 

R405.2 Wood foundations. Wood foundations enclosing 
habitable or usable spaces located below grade shall be ade
quately drained in accordance with Sections R405.2.l 
through R405.2.3. 

R405.2.l Base. A porous layer of gravel, crushed stone or 
coarse sand shall be placed to a minimum thickness of 4 
inches (102 mm) under the basement floor. Provision shall 
be made for automatic draining of this layer and the gravel 
or crushed stone wall footings. 

R405.2.2 Vapor retarder. A 6-mil-thick (0.15 mm) poly
ethylene vapor retarder shall be applied over the porous 
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layer with the basement floor constructed over the poly
ethylene. 

R405.2.3 Drainage system. In other than Group I soils, a 
sump shall be provided to drain the porous layer and foot
ings. The sump shall be not less than 24 inches (610 mm) 
in diameter or 20 inches square (0.0129 m2

), shall extend 
not less than 24 inches (610 mm) below the bottom of the 
basement floor and shall be capable of positive gravity or 
mechanical drainage to remove any accumulated water. 
The drainage system shall discharge into an approved 
sewer system or to daylight. 

SECTION R406 
FOUNDATION WATERPROOFING AND 

DAMPPROOFING 
R406.1 Concrete and masonry foundation dampproofing. 
Except where required by Section R406.2 to be waterproofed, 
foundation walls that retain earth and enclose interior spaces 
and floors below grade shall be dampproofed from the higher 
of (a) the top of the footing or (b) 6 inches (152 mm) below the 
top of the basement floor, to the finished grade. Masonry walls 
shall have not less than 3 

/ 8 inch (9 .5 mm) portland cement parg· 

ing applied to the exterior of the wall. The parging shall be 
. dampproofed in accordance with one of the following: 

1. Bituminous coating. 

2. Three pounds per square yard (l.63 kg/m2
) of acrylic 

modified cement. 

3. One-eighth-inch (3.2 mm) coat of surface-bonding 
cement complying with ASTM C 887. 

4. Any material permitted for waterproofing in Section 
R406.2. 

5. Other approved methods or materials. 

Exception: Parging of unit masonry walls is not 
required where a material is approved for direct appli
cation to the masonry. 

Concrete walls shall be dampproofed by applying any one 
of the listed dampproofing materials or any one of the water
proofing materials listed in Section R406.2 to the exterior of 
the wall. 

R406.2 Concrete and masonry foundation waterproofing. 
In areas where a high water table or other severe soil-water 
conditions are known to exist, exterior foundation walls that 
retain earth and enclose interior spaces and floors below 

TABLE R405.1 
PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM 

SOIL 
UNIFIED SOIL DRAINAGE FROST HEAVE 

VOLUME CHANGE 

GROUP 
CLASSIFICATION SOIL DESCRIPTION 

CHARACTERISTICS" POTENTIAL 
POTENTIAL 

SYSTEM SYMBOL EXPANSION• 

GW 
Well-graded gravels, gravel sand mixtures, little or no 

Good Low Low 
fines 

GP 
Poorly graded gravels or gravel sand mixtures, little or 

Good Low Low 
no fines 

Group I SW Well-graded sands, gravelly sands, little or no fines Good Low Low 

SP Poorly graded sands or gravelly sands, little or no fines Good Low Low 

GM Silty gravels, gravel-sand-silt mixtures Good Medium Low 

SM Silty sand, sand-silt mixtures Good Medium Low 

GC Clayey gravels, gravel-sand-clay mixtures Medium Medium Low 

SC Clayey sands, sand-clay mixture Medium Medium Low 

Group II ML 
Inorganic silts and very fine sands, rock flour, silty or Medium High Low 
clayey fine sands or clayey silts with slight plasticity 

CL 
Inorganic clays oflow to medium plasticity, gravelly Medium Medium 

Medium 
clays, sandy clays, silty clays, lean clays to Low 

CH Inorganic clays of high plasticity, fat clays Poor Medium High 

Group ill 
MH 

Inorganic silts, micaceous or diatomaceous fine sandy 
Poor High High 

or silty soils, elastic silts 

OL Organic silts and organic silty clays of low plasticity Poor Medium Medium 

Group IV OH 
Organic clays of medium to high plasticity, organic 

Unsatisfactory Medium High 
silts 

Pt Peat and other highly organic soils Unsatisfactory Medium High 

For SI: 1inch=25.4 mm. 
a. Tue percolation rate for good drainage is over 4 inches per hour, medium drainage is 2 inches to 4 inches per hour, and poor is less than 2 inches per hour. 
b. Soils with a low potential expansion typically have a plasticity index (PI) of 0 to 15, soils with a medium potential expansion have a PI of 10 to 35 and soils 

with a high potential expansion have a PI greater than 20. 
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grade shall be waterproofed from the higher of (a) the top of 
the footing or (b) 6 inches (152 mm) below the top of the 
basement floor,. to the finished grade. Walls shall be water
proofed in accordance with one of the following: 

1. Two-ply hot-mopped felts. 

2. Fifty-five-pound (25 kg) roll roofing. 

3. Six-mil (0.15 mm) polyvinyl chloride. 

4. Six-mil (0.15 mm) polyethylene. 

5. Forty-mil (1 mm) polymer-modified asphalt. 

6. Sixty-mil (1.5 mm) flexible polymer cement. 

7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, 
waterproof coating. 

8. Sixty-mil (1.5 mm) sqlvent-free liquid-applied syn-
thetic rubber. 

Exception: Organic-solvent-based products such as 
hydrocarbons, chlorinated hydrocarbons, ketones and es
ters shall not be used for ICF walls with expanded polysty
rene form material. Use of plastic roofing cements, acrylic 
coatings, latex coatings, mortars and pargings to seal ICF 
walls is permitted. Cold-setting asphalt or hot asphalt shall · 
conform to Type C of ASTM D 449. Hot asphalt shall be 
applied at a temperature of less than 200°F (93°C). 

All joints in membrane waterproofing shall be lapped and 
sealed with an adhesive compatible with the membrane. 

R406.3 Dampproofing for wood foundations. Wood foun
dations enclosing habitable or usable spaces located below 
grade shall be dampproofed in accordance with Sections 
R406.3.1 through R406.3.4. 

R406.3.l Panel joint sealed. Plywood panel joints in the 
foundation walls shall be sealed full length with a caulking 
compound capable of producing a moistureproof seal 
under the conditions of temperature and moisture content 
at which it will be applied and used. 

R406.3.2 Below-grade moisture barrier. A 6-mil-thick 
(0.15 mm) polyethylene film shall be applied over the 
below-grade portion of exterior foundation walls prior to 
backfilling. Joints in the polyethylene film shall be lapped 
6 inches (152 mm) and sealed with adhesive. The top edge 
of the polyethylene film shall be bonded to the sheathing to 
form a seal. Film areas at grade level shall be protected 
from mechanical damage and exposure by a pressure-pre
servative treated lumber or plywood strip attached to the 
wall several inches above finished grade level and extend
ing approximately 9 inches (229 mm) below grade. The 
joint between the strip and the wall shall be caulked full 
length prior to fastening the strip to the wall. Where 
approved, other coverings appropriate to the architectural 
treatment shall be permitted to be used. The polyethylene 
film shall extend down to the bottom of the wood footing 
plate but shall not overlap or extend into the gravel or 
crushed stone footing. 

R406.3.3 Porous fill. The space between the excavation 
and the foundation wall shall be backfilled with the same 
material used for footings, up to a height of 1 foot (305 
mm) above the footing for well-drained sites, or one-half 
the total back-fill height for poorly drained sites. The 

2015 INTERNATIONAL RESIDENTIAL CODE® 

FOUNDATIONS 

porous fill shall be covered with strips of 30-pound (13.6 
kg) asphalt paper or 6-mil (0.15 mm) polyethylene to per
mit water seepage while avoiding infiltration of fine soils. 

R406.3.4 Backfill. The remainder of the excavated area 
shall be backfilled with the same type of soil as was 
removed during the excavation. 

R406.4 Precast concrete foundation system dampproofing. 
Except where required by Section R406.2 to be waterproofed, 
precast concrete foundation walis enclosing habitable or use
able spaces located below grade shall be dampproofed in 
accordance with Section R406. l. 

R406.4.1 Panel joints sealed. Precast concrete foundation 
panel joints shall be sealed full height with a sealant meet
ing ASTM C 920, Type S or M, Grade NS, Class 25, Use 
NT, M or A. Joint sealant shall be installed in accordance 
with the manufacturer's instructions. 

SECTION R407 
COLUMNS 

R407.1 Wood column protection. Wood columns shall be 
protected against decay as set forth in Section R317. 

R407.2 Steel column protection. All surfaces (inside and 
outside) of steel columns shall be given a shop coat of rust
inhibitive paint, except for corrosion-resistant steel and steel 
treated with coatings to provide corrosion resistance. 

R407.3 Structural requirements. The columns shall be 
restrained to prevent lateral displacement at the bottom end. 
Wood columns shall be not less in nominal size than 4 inches 
by 4 inches (102 mm by 102 mm). Steel columns shall be not 
less than 3-inch-diameter (76 mm) Schedule 40 pipe manufac
tured in accordance with ASTM A 53 Grade B or approved 
equivalent. 

Exception: In Seismic Design Categories A, Band C, col
umns not more than 48 inches (1219 mm) in height on a 
pier or footing are exempt from the bottom end lateral dis
placement requirement within under-floor areas enclosed 
by a continuous foundation. 

SECTION R408 
UNDER-FLOOR SPACE 

R408.1 Ventilation. The under-floor space between the bot
tom of the floor joists and the earth under any building 
(except space occupied by a basement) shall have ventilation 
openings through foundation walls or exterior walls. The 
minimum net area of ventilation openings shall be not less 
than 1 square foot (0.0929 m2

) for each 150 square feet (14 
m2

) of under-floor space area, unless the ground surface is 
covered by a Class 1 vapor retarder material. Where a Class 1 
vapor retarder material is used, the minimum net area of ven
tilation openings shall be not less than 1 square foot (0.0929 
m2

) for each 1,500 square feet (140 m2) of under-floor space 
area. One such ventilating opening shall be within 3 feet (914 
mm) of each comer of the building. 

R408.2 Openings for under-floor ventilation. The mini
mum net area of ventilation openings shall be not less than 1 
square foot (0.0929 m2) for each 150 square feet (14 m2

) of 
under-floor area. One ventilation opening shall be within 3 
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feet (915 mm) of each comer of the building. Ventilation 
openings shall be covered for their height and width with any 
of the following materials provided that the least dimension 
of the covering shall not exceed 1/ 4 inch (6.4 mm): 

1. Perforated sheet metal plates not less than 0.070 inch 
(1.8 mm) thick. 

2. Expanded sheet metal plates not less than 0.047 inch 
(1.2 mm) thick. 

3. Cast-iron grill or grating. 

4. Extruded load-bearing brick vents. 

5. Hardware cloth of 0.035 inch (0.89 mm) wire or heavier. 

6. Corrosion-resistant wire mesh, with the least dimension 
being 1/ 8 inch (3.2 mm) thick. 

Exception: The total area of ventilation openings shall be 
permitted to be reduced to 1

/ 1,500 of the under-floor area 
where the ground surface is covered with an approved 
Class I vapor retarder material and the required openings 
are placed to provide cross ventilation of the space. The 
installation of operable louvers shall not be prohibited. 

R408.3 Unvented crawl space. Ventilation openings in 
under-floor spaces specified in Sections R408.1 and R408.2 
shall not be required where the following items are provided: 

1. Exposed earth is covered with a continuous Class I 
vapor retarder. Joints of the vapor retarder shall overlap 
by 6 inches (152 mm) and shall be sealed or taped. The 
edges of the vapor retarder shall extend not less than 6 
inches (152 mm) up the stem wall and shall be attached 
and sealed to the stem wall or insulation. 

2. One of the following is provided for the under-floor 
space: 

2.1. Continuously operated mechanical exhaust ven
tilation at a rate equal to 1 cubic foot per minute 
(0.47 Lis) for each 50 square feet (4.7 m.2) of 
crawl space floor area, including an air pathway 
to the common area (such as a duct or transfer 
grille), and perimeter walls insulated in accor
dance with Section Nl 102.2.11 of this code. 

2.2. Conditioned air supply sized to deliver at a rate 
equal to 1 cubic foot per minute (0.47 Lis) for 
each 50 square feet (4.7 m2

) of under-floor area, 
including a return air pathway to the common 
area (such as a duct or transfer grille), and 
perimeter walls insulated in accordance with 
Section Nll 02.2.11 of this code. 

2.3. Plenum in existing structures complying with 
SectionM1601.5, if under-floor space is used as 
a plenum. 

R408.4 Access. Access shall be provided to all under-floor 
spaces. Access openings through the floor shall be a mini
mum of 18 inches by 24 inches (457 mm by 610 mm). Open
ings through a perimeter wall shall be not less than 16 inches 
by 24 inches (407 mm by 610 mm). Where any portion of the 
through-wall access is below grade, an areaway not less than 
16 inches by 24 inches (407 mm by 610 mm) shall be pro
vided. The bottom of the areaway shall be below the thresh
old of the access opening. Through wall access openings shall 
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not be located under a door to the residence. See Section 
M1305.1.4 for access requirements where mechanical equip
ment is located under floors. 

R408.5 Removal of debris. The under-floor grade shall be 
cleaned of all vegetation and organic material. All wood 
forms used for placing concrete shall be removed before a 
building is occupied or used for any purpose. All construction 
materials shall be removed before a building is occupied or 
used for any purpose. 

R408.6 Finished grade. The finished grade of under-floor 
surface shall be permitted to be located at the bottom of the 
footings; however, where there is evidence that the ground
water table can rise to within 6 inches (152 mm) of the fin
ished floor at the building perimeter or where there is 
evidence that the surface water does not readily drain from 
the building site, the grade in the under-floor space shall be 
as high as the outside finished grade, unless an approved 
drainage system is provided. 

R408.7 Flood resistance. For buildings located in flood haz
ard areas as established in Table R301.2(1): 

1. Walls enclosing the under-floor space shall be provided 
with flood openings in accordance with Section 
R322.2.2. 

2. The finished ground level of the under-floor space shall 
be equal to or higher than the outside finished ground 
level on at least one side. 

Exception: Under-floor spaces that meet the require
ments of FEMAIFIA TB 11-1. 
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CHAPTERS 

FLOORS 

SECTION R501 
GENERAL 

RSOl.l Applicatjon. The provisions of this chapter shall 
control the design and construction of the floors for buildings, 
including the floors of attic spaces used to house mechanical 
or plumbing fixtures and equipment. 

RSOl.2 Requirements. Floor construction shall be capable of 
accommodating all loads in accordance with Section R301 and 
of transmitting the resulting loads to the supporting structural 
elements. 

SECTION R502 
WOOD FLOOR FRAMING 

R502.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro
visions of this section. 

R502.1.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certificate of inspection issued by a 
lumber grading or inspection agency meeting the require
ments of this section shall be accepted. 

R502.1.1.1 Preservative-treated lumber. Preservative 
treated dimension lumber shall also be identified as 
required by Section R317 .2. 

R502.1.1.2 End-jointed lumber. Approved end
jointed lumber identified by a grade mark conforming 
to Section R502. l. l shall be permitted to be used inter
changeably with solid-sawn members of the same spe
cies and grade. End-jointed lumber used in an assembly 
required elsewhere in this code to have a fire-resistance 
rating shall have the designation "Heat Resistant Adhe
sive" or "HRA" included in its grade mark. 

R502.1.2 Prefabricated wood I-joists. Structural capaci
ties and design provisions for prefabricated wood I-joists 
shall be established and monitored in accordance with 
ASTMD5055. 

R502.l.3 Structural glued laminated timbers. Glued 
laminated timbers shall be manufactured and identified as 
required in ANSI/AITC A190.l and ASTM D 3737. 

R502.l.4 Structural log members. Structural log mem
bers shall comply with the provisions of ICC-400. 

R502.1.5 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab
lished and monitored in accordance with ASTM D 5456. 

R502.1.6 Cross-laminated timber. Cross-laminated tim
ber shall be manufactured and identified as required by 
ANSI/APA PRG 320. 
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R502.1. 7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/ APA PRR 410 or shall 
be evaluated in accordance with ASTM D 7672. Structural 
capacities shall be in accordance with ANSI/APA PRR 
410 or established in accordance with ASTM D 7672. Rim 
boards conforming to ANSI/APA PRR 410 shall be 
marked in accordance with that standard. 

R502.2 Design and construction. Floors shall be designed 
and constructed in accordance with the provisions of this 
chapter, Figure R502.2 and Sections R317 and R318 or in 
accordance with ANSI A WC NDS. 

R502.2.1 Framing at braced wall lines. A load path for 
lateral forces shall be provided between floor framing and 
braced wall panels located above or below a floor, as 
specified in Section R602.10.8. 

R502.2.2 Blocking and subflooring. Blocking for fasten
ing panel edges or fixtures shall be a minimum of utility 
grade lumber. Subflooring shall be a minimum of utility 
grade lumber or No. 4 common grade boards. Fireblocking 
shall be of any grade lumber. 

R502.3 Allowable joist spans. Spans for floor joists shall be 
in accordance with Tables R502.3.l(l) and R502.3.1(2). For 
other grades and species and for other loading conditions, 
refer to the A WC STJR. 

R502.3.l Sleeping areas and attic joists. Table 
R502.3.l(l) shall be used to determine the maximum 
allowable span of floor joists that support sleeping areas 
and attics that are accessed by means of a fixed stairway in 
accordance with Section R3l1. 7 provided that the design 
live load does not exceed 30 pounds per square foot (1.44 
kPa) and the design dead load does not exceed 20 pounds 
per square foot (0.96 kPa). The allowable span of ceiling 
joists that support attics used for limited storage or no stor
age shall be determined in accordance with Section R802.4. 

R502.3.2 Other floor joists. Table R502.3.1(2) shall be 
used to determine the maximum allowable span of floor 
joists that support other areas of the building, other than 
sleeping rooms and attics, provided that the design live 
load does not exceed 40 pounds per square foot (l.92 kPa) 
and the design dead load does not exceed 20 pounds per 
square foot (0.96 kPa). 

R502.3.3 Floor cantilevers. Floor cantilever spans shall 
not exceed the nominal depth of the wood floor joist. Floor 
cantilevers constructed in accordance with Table 
R502.3.3(1) shall be permitted where supporting a light
frame bearing wall and roof only. Floor cantilevers sup
porting an exterior balcony are permitted to be constructed 
in accordance with Table R502.3.3(2). 
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SUBFLOOROR 

BOTTOM WALL\ /f STUDS /FLOOR SHEATHING-
PLATE / I SEE SECTION R503 jR502.3.1(1)AND R502.3.1(2) 

JOISTS-SEE TABLES 

• • • •11i / • i • • )•I II 
• I/ I I ~ SILL PLATE 

OPTIONAL FINISH.___ 111 WOOD ST/r(RUCTURAL .L=-=±;=i==========!::::!:l 
FLOOR .___!'!!! r-- i-.. 
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I/ 
• .£___ 

./'GIRDER-SEE 
~ SECTION R502.5 • v1.Yv I/ 

v/ ~/~==============~=========================:=ri 

I 
I /BAND, RIM OR • 

• 21N.CLEARANCE~ill 
SEE SECTION \ 
R1001.11 1 r TRIMMER JOIST 

rd n 
I 

~
///Tf-~ f-

v //...-ke- >-- - / HEADER-DOUBLE IF -
f- - >-- >-- MORE THAN 4 FT. SPAN 

FIREPLACE-..... f- -
- f- I- -

'f- - ~ 

V / f- - SPANS MORE THAN 
V / - >-- ! USE HANGER IF HEADER 

~,,{: - 6FT. 

SOLID 
BLOCKING-SEE 
SECTION R502.7 LAP JOIST 3 IN. MIN. ORZ 

SPLICE-SEE SECTION 
R502.6.1 

I/ HEADER JOIST 

SILL PLATE\i:!:::!::!===============::!========~l\~======:=ri 

\BRIDGING :WEEN 
JOISTS-SEE SECTION 
R502.7.1 

DOUBLE JOISTS UNDER BEARING 
PARTITIONS. IF JOISTS ARE 
SEPARATED FOR PIPES, BLOCK 
4 FT. ON-CENTER MAXIMUM 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm. 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch ' #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
12 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
16 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R502.3.1(1) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, LIA. = 360)0 

DEAD LOAD= 10 psf 

2x6 2x8 2x10 2x12 2x6 

Maximum floor joist spans 

(ft. - in.) (ft. - In.) (ft. - In.) (ft. - in.) (ft. - in.) 

12-6 16-6 21-0 25-7 12-6 

12-0 15-10 20-3 24-8 12-0 

11-10 15-7 19-10 23-4 11-8 

9-11 12-7 15-5 17-10 8-11 

11-10 15-7 19-10 24-2 11-10 

11-7 15-3 19-5 23-7 11-7 

11-0 14-6 18-6 22-6 11-0 

9-8 12-4 15-0 17-5 8-8 

12-3 16-2 20-8 25-1 12-3 

11-10 15-7 19-10 24-2 11-10 

11-3 14-11 18-1 21-4 10-9 

9-2 11-6 14-0 16-6 8-2 

11-7 15-3 19-5 23-7 11-7 

11-3 14-11 19-0 23-0 11-3 

11-3 14-11 19-0 23-0 11-3 

9-8 12-4 15-0 17-5 8-8 

11-4 15-.0 19-1 23-3 11-4 

10-11 14-5 18-5 21-4 10-8 

10-9 14-2 17-5 20-3 10-1 

8-7 10-11 13-4 15-5 7-8 

10-9 14-2 18-0 21-11 10-9 

10-6 13-10 17-8 21-1 10-6 

10-0 13-2 16-10 19-8 9-10 

8-5 10-8 13-0 15-1 7-6 

11-2 14-8 18-9 22-10 11-2 

10-9 14-2 18-0 21-4 10-9 

10-3 13-3 15-8 18-6 9-4 

7-11 10-0 11-1 14-4 7-1 

10-6 13-10 17-8 21-6 10-6 

10-3 13-6 17-2 19-11 9-11 

10-3 13-6 17-2 19-11 9-11 

8-5 10-8 13-0 15-1 7-6 

(continued) 
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FLOORS 

DEAD LOAD = 20 psf 

2x8 2x10 2x12 

(ft. - in.) (ft. - in.) (ft. - in.) 

16-6 21-0 25-7 

15-7 19-0 22-0 

14-9 18-0 20-11 

11-3 13-9 16-0 I 
15-7 19-10 24-2 

15-3 18-9 21-9 I 
14-4 17-6 20-4 

11-0 13-5 15-7 

16-2 20-8 25-1 

15-7 18-7 22-0 

13-8 16-2 19-1 

10-3 12-6 14-9 I 
15-3 19-5 23-7 

14-7 17-9 20-7 

14-7 17-9 20-7 

11-0 13-5 15-7 

15-0 19-1 23-3 I 
13-6 16-5 19-1 

12-9 15-7 18-1 

9-9 11-11 13-10 I 
14-2 18-0 21-11 

13-4 16-3 18-10 I 
12-5 15-2 17-7 

9-6 11-8 13-6 

14-8 18-9 22-10 

13-9 16-1 19-1 

11-10 14-0 16-6 

8-11 10-10 12-10 I 
13-10 17-8 21-4 

12-7 15-5 17-10 

12-7 15-5 17-10 

9-6 11-8 13-6 
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FLOORS 

JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
19.2 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
24 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R502.3.1 (1 )-continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load= 30 psf, Uh.= 360)" 

DEAD LOAD = 10 psf 

2x6 2x8 2x10 2x12 2x6 

Maximum floor joist spans 

(ft.- in.) (ft.· in.) (ft.· in.) (ft.· in.) (ft.· in.) 

10-8 14-1 18-0 21-10 10-8 

10-4 13-7 16-9 19-6 9-8 

10-1 13-0 15-11 18-6 9-3 

7-10 10-0 12-2 14-1 7-0 

10-1 13-4 17-0 20-8 10-1 

9-10 13-0 16-7 19-3 9-7 

9-5 12-5 15-6 17-1 8-11 

7-8 9-9 11-10 13-9 6-10 

10-6 13-10 17-8 21-6 10-6 

10-1 13-4 16-5 19-6 9-11 

9-6 12-1 14-4 16-10 8-6 

7-3 9-1 11-0 13-1 6-5 

9-10 13-0 16-7 20-2 9-10 

9-8 12-9 15-8 18-3 9-1 

9-8 12-9 15-8 18-3 9-1 

7-8 9-9 11-10 13-9 6-10 

9-11 13-1 16-8 20-3 9-11 

9-7 12-4 15-0 17-5 8-8 

9-3 11-8 14-3 16-6 8-3 

7-0 8-11 10-11 12-7 6-3 

9-4 12-4 15-9 19-2 9-4 

9-2 12-1 14-10 17-2 8-7 

8-9 11-4 13-10 16-1 8-0 

6-10 8-8 10-7 12-4 6-2 

9-9 12-10 16-5 19-11 9-9 

9-4 12-4 14-8 17-5 8-10 

8-6 10-10 12-10 15-1 7-7 

6-5 8-2 9-10 11-8 5-9 

·9-2 12-1 15-5 18-9 9-2 

8-11 11-6 14-1 16-3 8-1 

8-11 11-6 14-1 16-3 8-1 

6-10 8-8 10-7 12-4 6-2 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
Note: Check sources for availability of lumber in lengths greater than 20 feet. 

DEAD LOAD = 20 psf 

2x8 2 x 10 2x12 

(ft.· in.) (ft. • in.) (ft. ·in.) 

14-1 18-0 21-4 

12-4 15-0 17-5 

11-8 14-3 16-6 

8-11 10-11 12-7 

13-4 17-0 20-7 

12-2 14-10 17-2 

11-4 13-10 16-1 

8-8 10-7 12-4 

13-10 17-8 21-6 

12-7 14-8 17-5 

10-10 12-10 15-1 

8-2 9-10 11-8 

13-0 16-7 19-6 

11-6 14-1 16-3 

11-6 14-1 16-3 

8-8 10-7 12-4 

13-1 16-5 19-1 

11-0 13-5 15-7 

10-5 12-9 14-9 

8-0 9-9 11-3 

12-4 15-9 18-5 

10-10 13-3 15-5 

10-2 12-5 14-4 

7-9 9-6 11-0 

12-10 16-5 19-8 

11-3 13-1 15-7 

9-8 11-5. 13-6 

7-3 8-10 10-5 

12-1 15-0 17-5 

10-3 12-7 14-7 

10-3 12-7 14-7 

7-9 9-6 11-0 

a. Dead load limits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories D0, D1 and D2 shall be determined in 
accordance with Section R301.2.2.2.l. 
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JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
12 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
16 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R502.3.1 (2) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential living areas, live load= 40 psf, IJ/1=360)b 

DEAD LOAD= 10 psf 

2x6 2x8 2x10 2x12 2x6 

Maximum floor joist spans 

(ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - In.) 

11-4 15-0 19-1 23-3 11-4 

10-11 14-5 18-5 22-0 10-11 

10-9 14-2 18-0 20-11 10-8 

8-11 11-3 13-9 16-0 8-1 

10-9 14-2 18-0 21-11 10-9 

10-6 13-10 17-8 21-6 10-6 

10-0 13-2 16-10 20-4 10-0 

8-8 11-0 13-5 15-7 7-11 

11-2 14-8 18-9 22-10 11-2 

10-9 14-2 18-0 21-11 10-9 

10-3 13-6 16-2 19-1 9-10 

8-2 10-3 12-6 14-9 7-5 

10-6 13-10 17-8 21-6 10-6 

10-3 13-6 17-3 20-7 10-3 

10-3 13-6 17-3 20-7 10-3 

8-8 11-0 13-5 15-7 7-11 

10-4 13-7 17-4 21-1 10-4 

9-11 13-1 16-5 19-1 9-8 

9-9 12-9 15-7 18-1 9-3 

7-8 9-9 11-11 13-10 7-0 

9-9 12-10 16-5 19-11 9-9 

9-6 12-7 16-0 18-10 9-6 

9-1 12-0 15-2 17-7 8-11 

7-6 9-6 11-8 13-6 6-10 

10-2 13-4 17-0 20-9 . 10-2 

9-9 12-10 16-1 19-1 9-9 . 

9-4 11-10 14-0 16-6 8-6 

7-1 8-11 10-10 12-10 6-5 

9-6 12-7 16-0 19-6 9-6 

9-4 12-3 15-5 17-10 9-1 

9-4 12-3 15-5 17-10 9-1 

7-6 9-6 11-8 13-6 6-10 

(continued) 
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FLOORS 

DEAD LOAD = 20 psf 

2x8 2x10 2 x 12 

(ft. - in.) (ft. - in.) (ft. - in.) 

15-0 19-1 23-3 

14-2 17-4 20-1 

13-6 16-5 19-1 

10-3 12-7 14-7 I 
14-2 18-0 21-11 

13-10 17-1 19-10 I 
13-1 16-0 18-6 

10-0 12-3 14-3 

14-8 18-9 22-10 

14-2 16-11 20-1 

12-6 14-9 17-5 

9-5 11-5 13-6 I 
13-10 17-8 21-6 

13-3 16-3 18-10 

13-3 16-3 18-10 

10-0 12-3 14-3 

13-7 17-4 21-1 I 
12-4 15-0 17-5 

11-8 14-3 16-6 

8-11 10-11 12-7 I 
12-10 16-5 19-11 

12-2 14-10 17-2 I 
11-4 13-10 16-1 

8-8 10-7 12-4 

13-4 17-0 20-9 

12-7 14-8 17-5 

10-10 12-10 15-1 

8-2 9-10 11-8 I 
12-7 16-0 19-6 

11-6 14-1 16-3 

11-6 14-1 16-3 

8-8 10-7 12-4 
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FLOORS 

JOIST 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 
Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
19.2 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir # 

Spruce-pine-fir #2 

Spruce-pine-fir #3 
Douglas fir-larch SS 

Douglas fir-larch #1 
Douglas fir-larch #2 
Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 
Hem-fir #2 

Hem-fir #3 
24 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 
Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R502.3.1 (2)-continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential living areas, live load = 40 psf, LI~ = 360)b 

DEAD LOAD= 10 psf 

2x6 2x8 2x10 2x12 2x6 

Maximum floor joist spans 

(ft.· in.) (ft. • in.) (ft.· in.) (ft.· In.) (ft.· in.) 

9-8 12-10 16-4 19-10 9-8 

9-4 12-4 15-0 17-5 8-10 

9-2 11-8 14-3 16-6 8-5 

7-0 8-11 10-11 12-7 6-5 

9-2 12-1 15-5 18-9 9-2 

9-0 11-10 14-10 17-2 8-9 

8-7 11-3 13-10 16-1 8-2 

6-10 8-8 10-7 12-4 6-3 

9-6 12-7 16-0 19-6 9-6 

9-2 12-1 14-8 17-5 9-0 

8-6 10-10 12-10 15-1 7-9 
6-5 8-2 9-10 11-8 5-11 

9-0 11-10 15-1 18-4 9-0 

8-9 11-6 14-1 16-3 8-3 

8-9 11-6 14-1 16-3 8-3 

6-10 8-8 10-7 12-4 6-3 

9-0 11-11 15-2 18-5 9-0 

8-8 11-0 13-5 15-7 7-11 

8-3 10-5 12-9 14-9 7-6 
6-3 8-0 9-9 11-3 5-9 

8-6 11-3 14-4 17-5 8-6 

8-4 10-10 13-3 15-5 7-10 
7-11 10-2 12-5 14-4 7-4 

6-2 7-9 9-6 11-0 5-7 

8-10 11-8 14-11 18-1 8-10 

8-6 11-3 13-1 15-7 8-1 

7-7 9-8 11-5 13-6 7-0 

5-9 7-3 8-10 10-5 5-3 
8-4 11-0 14-0 17-0 8-4 

8-1 10-3 12-7 14-7 7-5 

8-1 10-3 12-7 14-7 7-5 
6-2 7-9 9-6 11-0 5-7 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
Note: Check sources for availability oflumber in lengths greater than 20 feet. 
a. End bearing length shall be increased to 2 inches. 

DEAD LOAD = 20 psf 

2x8 2x10 2x12 

(ft.· in.) (ft.· in.) (ft. • in.) 

12-10 16-4 19-6 
11-3 13-8 15-11 

10-8 13-0 15-1 
8-2 9-11 11-6 
12-1 15-5 18-9 
11-1 13-6 15-8 
10-4 12-8 14-8 

7-11 9-8 11-3 
12-7 16-0 19-6 
11-5 13-5 15-11 
9-10 11-8 13-9 
7-5 9-0 10-8 

11-10 15-1 17-9 
10-6 12-10 14-10 
10-6 12-10 14-10 

7-11 9-8 11-3 
11-11 15-0 17-5 
10-0 12-3 14-3 

9-6 11-8 13-6 
7-3 8-11 10-4 

11-3 14-4 16-10" 
9-11 12-1 14-0 
9.3 11-4 13-1 
7-1 8-8 10-1 
11-8 14-11 18-0 
10-3 12-0 14-3 
8-10 10-5 12-4 
6-8 8-1 9-6 
11-0 13-8 15-11 
9-5 11-6 13-4 
9-5 11-6 13-4 

. 7-1 8-8 10-1 

b. Dead load limits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories D0, D1, and D2 shall be determined in 
accordance with Section R301.2.2.2.l. 
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FLOORS 

TABLE R502.3.3(1) 
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING LIGHT-FRAME EXTERIOR BEARING WALL AND ROOF ONLY"· b, 0 • 

1• s. h 

(Floor Live Load::;; 40 psf, Roof Live Load::;; 20 psf) 

MAXIMUM CANTILEVER SPAN (uplift force at backspan support in lbs.)•·• 

Ground Snow Load 

MEMBER & SPACING ::;; 20 psf 30 psf 50 psf · 70 psf 

Roof Width Roof Width Roof Width Roof Width 

24ft 32 ft 40ft 24ft 32 ft 40 ft 24 ft 32 ft 40ft 24ft 32 ft 40 ft 

2 x 8@ 12" 20" 15" 18" 
(177) (227) 

-
(209) 

- - - - - - - -

2x 10@ 16" 29" 21" 16" 26" 18" 20" 
(228) (297) (364) (271) (354) 

-
(375) 

- - - - -

2x10@ 12" 36" 26" 20" 34" 22" 16" 26" 19" 
(166) (219) (270) (198) (263) (324) (277) - - (356) - -

2x 12@ 16" 32" 25" 36" 29" 21" 29" 20" 23" 
-

(287) (356) (263) (345) (428) (367) (484) - (471) - -

2 x 12@ 12" 42" 31" 37" 27" 36" 27" 17" 31" 19" 
-

(209) (263) - (253) (317) (271) (358) (447) (348) (462) -

2x12@ 8" 48" 45" 48" 38" 40" 26" 36" 29" 18" -
(136) (169) 

-
(164) (206) - (233) (294) (230) (304) (379) 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Tabulated values are for clear-span roof supported solely by exterior bearing walls. 
b. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, and spruce-pine-fir for repetitive (three or more) members. No.1 or better shall be used I 

for southern pine. 
c. Ratio of backspan to cantilever span shall be not less than 3: 1. 
d. Connections capable of resisting the indicated uplift force shall be provided at the backspan support. 
e. Uplift force is for a backspan to cantilever span ratio of 3:1. Tabulated uplift values are permitted to be reduced by multiplying by a factor equal to 3 divided 

by the actual backspan ratio provided (3/backspan ratio). 
f. See Section R301.2.2.2.5, Item 1, for additional limitations on cantilevered floor joists for detached one- and two-family dwellings in Seismic Design 

Category D0, D1, or D 2 and townhouses in Seismic Design Category C, D0, D1 or D2• 

g. A full-depth rim joist shall be provided at the unsupported end of the cantilever joists. Solid blocking shall be provided at the supported end. Where the I 
cantilever length is 24 inches or less and the building is assigned to Seismic Design Category A, B or C, solid blocking at the support for the cantilever shall 
not be required. 

h. Linear interpolation shall be permitted for building widths and ground ·snow loads other than shown. 

TABLE R502.3.3(2) 
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONY"·b,•,t 

MAXIMUM CANTILEVER SPAN 
(uplift force at backspan support in lbs.r• 

MEMBER SIZE SPACING 
Ground Snow Load 

::;; 30 psf 50 psf 70 psf 

2x8 12" 42" (139) 39" (156) 34" (165) 

2x8 16" 36" (151) 34" (171) 29" (180) 

2x 10 12" 61" (164) 57'' (189) 49" (201) 

2x 10 16" 53" (180) 49" (208) 42" (220) 

2x 10 24" 43" (212) 40" (241) 34" (255) 

2x 12 1611 72" (228) 67" (260) 57" (268) 

2x 12 24" 58" (279) 54" (319) 47" (330) 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 kPa. 
a. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, and spruce-pine-fir for repetitive (three or more) members. No.1 or better shall be used I 

for southern pine. 
b. Ratio ofbackspan to cantilever span shall be not less than 2:1. 
c. Connections capable of resisting the indicated uplift force shall be provided at the backspan support. 
d. Uplift force is for a backspan to cantilever span ratio of 2: 1. Tabulated uplift values are permitted to be reduced by multiplying by a factor equal to 2 divided 

by the actual backspan ratio provided (2/backspan ratio). 
e. A full-depth rim joist shall be provided at the unsupported end of the cantilever joists. Solid blocking shall be provided at the supported end. Where the I 

cantilever length is 24 inches or less and the building is assigned to Seismic Design Category A, B or C, solid blocking at the support for the cantilever shall 
not be required. 

f. Linear interpolation shall be permitted for ground snow loads other than shown. 
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R502.4 Joists under bearing partitions. Joists under paral
lel bearing partitions shall be of adequate size to support the 
load. Double joists, sized to adequately support the load, that 
are separated to pennit the installation of piping or vents shall 
be full depth solid blocked with lumber not less than 2 inches 
(51 mm) in nominal thickness spaced not more than 4 feet 
(1219 mm) on center. Bearing partitions perpendicular to 
joists shall not be offset from supporting girders, walls or par
titions more than the joist depth unless such joists are of suffi
cient size to carry the additional load. 

I 
R502.5 Allowable girder and header spans. The allowable 
spans of girders and headers fabricated of dimension lumber 
shall not exceed the values set forth in Tables R602.7(1), 
R602.7(2) and R602.7(3). 

* R502.6 Bearing. The ends of each joist, beam or girder shall 
have not less than 11

/ 2 inches (38 mm) of bearing on wood or 
metal and not less than 3 inches (76 mm) on masonry or con
crete except where supported on a 1-inch by 4-inch (25 mm 
by 102 mm) ribbon strip and nailed to the adjacent stud or by 
the use of approved joist hangers. The bearing on masonry or 
concrete shall be direct, or a sill plate of 2-inch-minimum (51 
mm) nominal thickness shall be provided under the joist, 
beam or girder. The sill plate shall provide a minimum nomi
nal bearing area of 48 square inches (30 865 square mm). 

R502.6.1 Floor systems. Joists framing from opposite 
sides over a bearing support shall lap not less than 3 inches 
(76 mm) and shall be nailed together with a minimum 
three lOd face nails. A wood or metal splice with strength 
equal to or greater than that provided by the nailed lap is 
pennitted. 

R502.6.2 Joist framing. Joists framing into the side of a 
wood girder shall be supported by approved framing 
anchors or on ledger strips not less than nominal 2 inches 
by 2 inches (51 mm by 51 mm). 

R502.7 Lateral restraint at supports. Joists shall be sup
ported laterally at the ends by full-depth solid blocking not 
less than 2 inches (51 mm) nominal in thickness; or by attach
ment to a full-depth header, band or rim joist, or to an adjoin
ing stud or shall be otherwise provided with lateral support to 
prevent rotation. 

Exceptions: 

1. Trusses, structural composite lumber, structural 
glued-laminated members and I-joists shall be sup
ported laterally as required by the manufacturer's rec
ommendations. 

2. In Seismic Design Categories D0, D1 and D2' lateral 
restraint shall be provided at each intermediate sup
port. 

R502.7.1 Bridging. Joists exceeding a nominal 2 inches 
by 12 inches (51mmby305 mm) shall be supported later
ally by solid blocking, diagonal bridging (wood or metal), 
or a continuous 1 inch by 3 inch (25.4 mm by 76 mm) strip 
nailed across the bottom of joists perpendicular to joists at 
intervals not exceeding 8 feet (2438 mm). 
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Exception: Trusses, structural composite lumber, struc
tural glued-laminated members and I-joists shall be sup-

ported laterally as required by the manufacturer's 
recommendations. 

R502.8 Cutting, drilling and notching. Structural floor 
members shall not be cut, bored or notched in excess of the 
limitations specified in this section. See Figure R502.8. 

R502.8.1 Sawn lumber. Notches in solid lumber joists, 
rafters and beams shall not exceed one-sixth of the depth 
of the member, shall not be longer than one-third of the 
depth of the member and shall not be located in the middle 
one-third of the span. Notches at the ends of the member 
shall not exceed one-fourth the depth of the member. The 
tension side of members 4 inches (102 mm) or greater in 
nominal thickness shall not be notched except at the ends 
of the members. The diameter of holes bored or cut into 
members shall not exceed one-third the depth of the mem
ber. Holes shall not be closer than 2 inches (51 mm) to the 
top or bottom of the member, or to any other hole located 
in the member. Where the member is also notched, the 
hole shall not be closer than 2 inches (51 mm) to the notch. 

R502.8.2 Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite lumber, struc
tural glue-laminated members, cross-laminated timber 
members or I-joists are prohibited except where pennitted 
by the manufacturer's recommendations or where the 
effects of such alterations are specifically considered in the 
design of the member by a registered design professional. 

R502.9 Fastening. Floor framing shall be nailed in accor
dance with Table R602.3(1). Where posts and beam or girder 
construction is used to support floor framing, positive con
nections shall be provided to ensure against uplift and lateral 
displacement. 

R502.10 Framing of openings. Openings in floor framing 
shall be framed with a header and trimmer joists. Where the 
header joist span does not exceed 4 feet (1219 mm), the 
header joist shall be a single member the same size as the 
floor joist. Single trimmer joists shall be used to carry a sin
gle header joist that is located within 3 feet (914 mm) of the 
trimmer joist bearing. Where the header joist span exceeds 4 
feet (1219 mm), the trimmer joists and the header joist shall 
be doubled and of sufficient cross section to support the floor 
joists framing into the header. 

R502.11 Wood trusses. 

R502.11.1 Design. Wood trusses shall be designed in 
accordance with approved engineering practice. The design 
and manufacture of metal-plate-connected wood trusses 
shall comply with ANSI/TPI 1. The truss design drawings 
shall be prepared by a registered professional where 
required by the statutes of the jurisdiction in which the proj
ect is to be constructed in accordance with Section Rl 06.1. 

R502.11.2 Bracing. Trusses shall be braced to prevent 
rotation and provide lateral stability in accordance with the 
requirements specified in the construction documents for 
the building and on the individual truss design drawings. In 
the absence of specific bracing requirements, trusses shall 
be braced in accordance with accepted industry practices, 
such as, the SBCA Building Component Safety Information 
(BCSI) Guide to Good Practice for Handling, Installing & 
Bracing of Metal Plate Connected Wood Trusses. 
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R502.11.3 Alterations to trusses. Truss members and 
components shall not be cut, notched, spliced or otherwise 
altered in any way without the approval of a registered 
design professional. Alterations resulting in the addition 
of load that exceed the design load for the truss, shall not 
be permitted without verification that the truss is capable 
of supporting the additional loading. 

2. Location of all joints. 

3. Required bearing widths. 

4. Design loads as applicable: 

4.1. Top chord live load. 

4.2. Top chord dead load. 

4.3. Bottom chord live load. 

4.4. Bottom chord dead load. 

FLOORS 

R502.ll.4 Truss design drawings. Truss design draw
ings, prepared in compliance with Section R502. l l. l, 
shall be submitted to the building official and approved 
prior to installation. Truss design drawings shall be pro
vided with the shipment of trusses delivered to the job site. 
Truss design drawings shall include, at a minimum, the 
information specified as follows: 

4.5. Concentrated loads and their points of appli
cation. 

4.6. Controlling wind and earthquake loads. 

5. Adjustments to lumber and joint connector design 
values for conditions of use. 

1. Slope or depth, span and spacing. 6. Each reaction force and direction. 

For SI: 1 inch= 25.4 mm. 

~ U31~-D-/3-MAX___,I l ---===~~-U3---_-_ -_ -.i-·1 

-L ;-----+l---N-O_N_O_T_CH_E_S--+ll --....,i----1-1-------. -tD 

D/6 MAX. 1- PERMITTED - - D/3 MAX. _ 
t=l;---------..__--------+---....--' 

D/4MAX. 

2 IN. MIN. FROM TOP 
AND BOTTOM OF JOIST 

FLOOR JOIST- CENTER CUTS 

FLOOR JOIST- END CUTS 

D/6 MAX. FOR 
MEMBERS 
LESS THAN 
4 IN. NOMINAL 
DIMENSION 

D/4 MAX.l 

D (ACTUAL DEPTH) 

FIGURE R502.8 
CUTTING, NOTCHING AND DRILLING 
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7. Joint connector type and description, such as size, 
thickness or gage, and the dimensioned location of 
each joint connector except where symmetrically 
located relative to the joint interface. 

8. Lumber size, species and grade for each member. 

9. Connection requirements for: 

9 .1. Truss-to-girder-truss. 

9.2. Truss ply-to-ply. 

9.3. Field splices. 

10. Calculated deflection ratio and/or maximum descrip
tion for live and total load. 

11. Maximum axial compression forces in the truss 
members to enable the building designer to design the 
size, connections and anchorage of the permanent 
continuous lateral bracing. Forces shall be shown on 
the truss drawing or on supplemental documents. 

12. Required permanent truss member bracing location. 

R502.12 Draftstopping required. Draftstopping shall be 
provided in accordance with Section R302.12. 

R502.13 Fireblocking required. Fireblock:ing shall be pro
vided in accordance with Section R302. l l. 

SECTION R503 
FLOOR SHEATHING 

R503.1 Lumber sheathing. Maximum allowable spans for 
lumber used as floor sheathing shall conform to Tables 
R503.l, R503.2.1.l(l) and R503.2.l.1(2). 

TABLE R503.1 
MINIMUM THICKNESS OF LUMBER FLOOR SHEATHING 

JOIST OR BEAM MINIMUM NET THICKNESS 
SPACING (inches) Perpendicular to joist Diagonal to joist 

24 11
/16 3/4 

16 5/8 5/8 

43• 
54b 11

/ 2 T & G NIA 

60° 

For SI: 1inch=25.4 mm, 1 pound per square inch= 6.895 kPa. 
NIA= Not applicable. 
a. For this support spacing, lumber sheathing shall have a minimum Fb of 

675 and minimum E of 1,100,000 (see ANSI A WC NDS). 
b. For this support spacing, lumber sheathing shall have a minimum Fb of 

765 and minimum E of 1,400,000 (see ANSI AWC NDS). 
c. For this support spacing, lumber sheathing shall have a minimum Fb of 

855 and minimum E of 1,700,000 (see ANSI AWC NDS). 

R503.1.1 End joints. End joints in lumber used as sub
flooring shall occur over supports unless end-matched lum
ber is used, in which case each piece shall bear on not less 
than two joists. Subflooring shall be permitted to be omitted 
where joist spacing does not exceed 16 inches (406 mm) 
and a 1-inch (25 mm) nominal tongue-and-groove wood 
strip flooring is applied perpendicular to the joists. 

R503.2 Wood structural panel sheathing. 

R503.2.l Identification and grade. Wood structural panel 
sheathing used for structural purposes shall conform to 
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DOC PS 1, DOC PS 2, CSA 0437 or CSA 0325. Panels 
shall be identified for grade, bond classification and Perfor
mance Category by a grade mark or certificate of inspection· 
issued by an approved agency. The Performance Category 
value shall be used as the "nominal panel thickness" or 
"panel thickness" wherever referenced in this code 

R503.2.1.1 Subfloor and combined subfloor under· 
layment. Where used as subflooring or combination 
subfloor underlayment, wood structural panels shall be 
of one of the grades specified in Table R503.2.l.l(l). 
Where sanded plywood is used as combination subfloor 
underlayment, the grade, bond classification, and Per
formance Category shall be as specified in Table 
R503.2.l.1(2). 

TABLE R503.2.1.1(2) 
ALLOWABLE SPANS FOR SANDED 

PLYWOOD COMBINATION SUBFLOOR UNDERLAYMENT" 

IDENTIFICATION 
SPACING OF JOISTS (inches) 

16 20 24 

Species groupb - - -

1 112 5/8 3/4 

2,3 5/8 3/4 7 Is 

4 3/4 7/8 1 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 kPa. 
a. Plywood continuous over two or more spans and face grain perpendicular 

to supports. Unsupported edges shall be tongue-and-groove or blocked 
except where nominal 1/ 4-inch-thick wood panel-type underlayment, fiber
cement underlayment or 3/ 4-inch wood finish floor is used. Fiber-cement 
underlayment shall comply with AS'IM C 1288 or ISO 8336 Category C. 
Allowable uniform live load at maximum span based on deflection of 1/ 360 

of span is 100 psf. 
b. Applicable to all grades of sanded exterior-type plywood. 

R503.2.2 Allowable spans. The maximum allowable span 
for wood structural panels used as subfloor or combination 
subfloor underlayment shall be as set forth in Table 
R503.2.l.l(l), or APA E30. The maximum span for 
sanded plywood combination subfloor underlayment shall 
be as set forth in Table R503.2.1.1(2). 

R503.2.3 Installation. Wood structural panels used as 
subfloor or combination subfloor underlayment shall be 
attached to wood framing in accordance with Table 
R602.3(1) and shall be attached to cold-formed steel fram
ing in accordance with Table R505.3.1(2). 

R503.3 Particleboard. 

R503.3.1 Identification and grade. Particleboard shall 
conform to ANSI A208.l and shall be so identified by a 
grade mark or certificate of inspection issued by an 
approved agency. 

R503.3.2 Floor underlayment. Particleboard floor under
layment shall conform to Type PBU and shall be not less 
than 1

/ 4 inch (6.4 mm) in thickness. 

R503.3.3 Installation. Particleboard. underlayment shall 
be installed in accordance with the recommendations of 
the manufacturer and attached to framing in accordance 
with Table R602.3(1). 
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TABLE R503.2.1.1(1) 
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANELS FOR ROOF AND 

SUBFLOOR SHEATHING AND COMBINATION SUBFLOOR UNDERLAYMENT•,b,c 

ALLOWABLE LIVE LOAD MAXIMUM SPAN LOAD (pounds per square 
MINIMUM NOMINAL (psf)h,I (inches) foot, at maximum span) MAXIMUM SPAN SPAN RATING PANEL THICKNESS 

(inch) SPAN SPAN With edge Without edge Total load Live load 
(inches) 

@ 1611 o.c. @2411 o.c. support" support 

Sheathing• Roof' Subfloorl 

16/0 3/8 30 - 16 16 40 30 0 
20/0 3/8 50 - 20 20 40 30 0 
2410 3/8 100 30 24 20g 40 30 0 
24/16 1116 100 40 24 24 50 40 16 
32/16 15/32' 112 180 70 32 28 40 30 16h 

40/20 19/32' 5/8 305 130 40 32 40 30 20h,i 

48/24 23/32• 3/4 - 175 48 36 45 35 24 
60/32 118 - 305 60 48 45 35 32 

Underlayment, C-C plugged, single floor" Roof' Combination subfloor 
underlayment• 

16 o.c. 19/32• 5/8 100 40 24 24 50 40 16i 

20 o.c. 19/32' 5/8 150 60 32 32 40 30 20i,j 

240.c. 23/32• 3/4 240 100 48 36 35 25 24 
320.c. 118 - 185 48 40 50 40 32 
48 o.c. 13/32• 1118 - 290 60 48 50 40 48 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 kPa. 
a. The allowable total loads were determined using a dead load of 10 psf. If the dead load exceeds 10 psf, then the live load shall be reduced accordingly. 
b. Panels continuous over t\>{o or more spans with long dimension (strength axis) perpendicular to supports. Spans shall be limited to values shown because of 

possible effect of concentrated loads. 
c. Applies to panels 24 inches or wider. 
d. Lumber blocking, panel edge clips (one midway between each support, except two equally spaced between supports where span is 48 inches), tongue-and-

groove panel edges, or other approved type of edge support. 
e. Includes Structural I panels in these grades. 
f. Uniform load deflection limitation: 1

/ 180 of span under live load plus dead load, 1
/ 240 of span under live load only. 

g. Maximum span 24 inches for 15
/ 32-and 1/ 2-inch panels. 

h. Maximum span 24 inches where 3/ 4-inch wood finish flooring is installed at right angles to joists. 
i. Maximum span 24 inches where 1.5 inches of lightweight concrete or approved cellular concrete is placed over the subfloor. 
j. Unsupported edges shall have tongue-and-groove joints or shall be supported with blocking unless minimum nominal 1

/ 4-inch-thick wood panel-type 
underlayment, fiber-cement underlayment with end and edge joints offset not less than 2 inches or 11

/ 2 inches of lightweight concrete or approved cellular 
concrete is placed over the subfloor, or 3/4-inch wood finish flooring is installed at right angles to the supports. Fiber-cement underlayment shall comply with 
ASTM C1288 or ISO 8336 Category C. Allowable uniform live load at maximum span, based on deflection of 1/ 360 of span, is 100 psf. 

k. Unsupported edges shall have tongue-and-groove joints or shall be supported by blocking unless nominal 1/ 4-inch-thick wood panel-type underlayment, fiber
cement underlayment with end and edge joints offset not less than 2 inches or 3/4-inch wood finish flooring is installed at right angles to the supports. Fiber
cement underlayment shall comply with ASTM C1288 or ISO 8336 Category C. Allowable uniform live load at maxinmm span, based on deflection of 1/ 360 of 
span, is 100 psf, except panels with a span rating of 48 on center are limited to 65 psf total uniform load at maximum span. 

1. Allowable live load values at spans of 16 inches on center and 24 inches on center taken from reference standard APA E30, APA Engineered Wood 
Construction Guide. Refer to reference standard for allowable spans not listed in the table. 

SECTION R504 
PRESSURE PRESERVATIVE-

TREATED WOOD FLOORS (ON GROUND) 

R504.1 General. Pressure preservative treated-wood base
ment floors and floors on ground shall be designed to with
stand axial forces and bending moments resulting from lateral 
soil pressures at the base of the exterior walls and floor live 
and dead loads. Floor framing shall be designed to meet joist 
deflection requirements in accordance with Section R301. 

R504.1.1 Unbalanced soil loads. Unless special provision 
is made to resist sliding caused by unbalanced lateral soil 
loads, wood basement floors shall be limited to applica
tions where the differential depth of fill on opposite exte
rior foundation walls is 2 feet (610 mm) or less. 
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R504.1.2 Construction. Joists in wood basement floors 
shall bear tightly against the narrow face of studs in the 
foundation wall or directly against a band joist that bears on 
the studs. Plywood subfloor shall be continuous over 
lapped joists or over butt joints between in-line joists. Suf
ficient blocking shall be provided between joists to transfer 
lateral forces at the base of the end walls into the floor sys
tem. 

R504.l.3 Uplift and buckling. Where required, resistance 
to uplift or restraint against buckling shall be provided by 
interior bearing walls or properly designed stub walls 
·anchored in the supporting soil below. 

R504.2 Site preparation. The area within the foundation 
walls shall have all vegetation, topsoil and foreign material 
removed, and any fill material that is added shall be free of 
vegetation and foreign material. The fill shall be compacted 
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to ensure uniform support of the pressure preservative 
treated-wood floor sleepers. 

R504.2.l Base. A minimum 4-inch-thick (102 mm) granu
lar base of gravel having a maximum size of 3/ 4 inch (19.1 
mm) or crushed stone having a maximum size of 1/ 2 inch 
(12.7 mm) shall be placed over the compacted earth. 

R504.2.2 Moisture barrier. Polyethylene sheeting of min
imum 6-mil (0.15 mm) thickness shall be placed over the 
granular base. Joints shall be lapped 6 inches (152 mm) and 
left unsealed. The polyethylene membrane shall be placed 
over the pressure preservative treated-wood sleepers and 
shall not extend beneath the footing plates of the exterior 
walls. 

R504.3 Materials. Framing materials, including sleepers, 
joists, blocking and plywood subflooring,. shall be pressure
preservative treated and dried after treatment in accordance 
with AWPA Ul (Commodity Specification A, Use Category 
4B and Section 5.2), and shall bear the label of an accredited 
agency. 

SECTION R505 

I 
COLD-FORMED STEEL FLOOR FRAMING 

R505.1 Cold-formed steel floor framing. Elements shall be 
straight and free of any defects that would significantly affect 
structural performance. Cold-formed steel floor framing mem-

%" (19 mm) 
MAX. 

For SI: 1inch=25.4 mm. 

'f'.STUD 

HORIZONTAL 
FRAMING 
MEMBER 

TRACK 

HORIZONTAL HORIZONTAL 

VERTICAL 
If'. FRAMING 

MEMBER 

If'. FRAMING 
MEMBER 

%" (19 mm) 
MAX. 

VERTICAL 
If'. FRAMING 

MEMBER 

bers shall be in accordance with the requirements of this sec
tion. 

R505.1.1 Applicability limits. The provisions of this sec
tion shall control the construction of cold-formed steel 
floor framing for buildings not greater than 60 feet (18 288 
mm) in length perpendicular to the joist span, not greater 
than 40 feet (12 192 mm) in width parallel to the joist span 
and less than or equal to three stories above grade plane. 
Cold-formed steel floor framing constructed in accordance 
with the provisions of this section shall be limited to sites 
where the ultimate design, wind speed is less than 139 
miles per hour (62 mis), Exposure Category B or C, and 
the ground snow load is less than or equal to 70 pounds 
per square foot (3.35 kPa). 

R505.1.2 In-line framing. Where supported by cold
formed steel framed walls in accordance with Section 
R603, cold-formed steel floor framing shall be constructed 
with floor joists located in-line with load-bearing studs 
located below the joists in accordance with Figure 
R505.1.2 and the tolerances specified as follows: 

1. The maximum tolerance shall be% inch (19.l nim) 
between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 

2. Where the centerline of the horizontal framing 
member and bearing stiffener are located to one side 

HORIZONTAL 
FRAMING 
MEMBER 

TRACK 

If'. BEARING 
STIFFENER 

HORIZONTAL 
If'. FRAMING 

MEMBER 

%"(19 mm) 
MAX. 

-~a" (3mm) MAX. : 
FROM WEB OF : I 
HORIZONTAL ; 
FRAMING : 
MEMBER TO ; 1 

EDGE OF : 
VERTICAL 
FRAMING 
MEMBER 

VERTICAL 
If'. FRAMING 

MEMBER 

FIGURE R505.1.2 
IN-LINE FRAMING 
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of the centerline of the vertical framing member, the 
maximum tolerance shall be 1/ 8 inch (3 mm) between 
the web of the horizontal framing member and the 
edge of the vertical framing member. 

R505.1.3 Floor trusses. Cold-formed steel trusses shall be 
designed, braced and installed in accordance with AISI 
SlOO, Section D4. In the absence of specific bracing 
requirements, trusses shall be braced in accordance with 
accepted industry practices, such as the SBCA Cold
Formed Steel Building Component Safety Information 
(CFSBCSI), Guide to Good Practice for Handling, Install
ing & Bracing of Cold-Formed Steel Trusses. Truss mem
bers shall not be notched, cut or altered in any manner 
without an approved design. 

R505.2 Structural framing. Load-bearing cold-formed steel 
floor framing members shall be in accordance with this sec
tion. 

R505.2.1 Material. Load-bearing cold-formed steel fram
ing members shall be cold formed to shape from structural 
quality sheet steel complying with the requirements of 
ASTM A 1003: Structural Grades 33 Type H and 50 Type 
H. 

R505.2.2 Corrosion protection. Load-bearing cold
formed steel framing shall have a metallic coating comply
ing with ASTM A 1003 and one of the following: 

1. A minimum of G 60 in accordance with ASTM A 
653. 

2. A minimum of AZ 50 in accordance with ASTM A 
792. 

RSOS.2.3 Dimension, thickness and material grade. 
Load-bearing cold-formed steel floor framing members 
shall comply with Figure R505.2.3(1) and with the dimen
sional and thickness requirements specified in Table 
R505.2.3. Additionally, all C-shaped sections shall have a 
minimum flange width of 1.625 inches (41 mm) and a 
maximum flange width of 2 inches (51 mm). The mini
mum lip size for C-shaped sections shall be 1

/ 2 inch (12.7 
mm). Track sections shall comply with Figure R505.2.3(2) 
and shall have a minimum flange width of 11

/ 4 inch (32 
mm). Minimum Grade 33 ksi steel shall be used wherever 
33 mil and 43 mil thicknesses are specified. Minimum 
Grade 50 ksi steel shall be used wherever 54 and 68 mil 
thicknesses are specified. 

TABLE R505.2.3 

WEB 

DEPTH OF WEB 
~UTSIDETO 

"[___ .__ __ __, 

WEB 

FIGURE RSOS.2.3(1) 
C-SHAPED SECTION 

SIZE OF TRACK 
(INSIDE TO INSIDE) 

i 
. FIGURE RSOS.2.3(2) 

TRACK SECTION 

COLD-FORMED STEEL JOIST SIZES AND THICKNESS 

MEMBER DESIGNATION" 
WEB DEPTH MINIMUM BASE STEEL THICKNESS 

(inches) mil (inches) 

550Sl62-t 5.5 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 

800S162-t 8 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 

1000S162-t 10 43 (0.0428), 54 (0.0538), 68 (0.0677) 

1200Sl62-t 12 43 (0.0428), 54 (0.0538), 68 (0.0677) 

For SI: 1 inch= 25.4 mm, 1 mil= 0.0254 mm. 

FLOORS 

a. The member designation is defined by the first number representing the member depth in 0.01 inch, the letter "S" representing a stud or joist member, the 
second number representing the flange width in 0.01 inch, and the letter "t" shall be a number representing the minimum base metal thickness in mils. 
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R505.2.4 Identification. Load-bearing cold-formed steel 
framing members shall have a legible label, stencil, stamp 
or embossment with the following information as a mini
mum: 

1. Manufacturer's identification. 

2. Minimum base steel thickness in inches (mm). 

3. Minimum coating designation. 

4. Minimum yield strength, in kips per square inch 
(ksi) (MPa). 

R505.2.5 Fastening. Screws for steel-to-steel connections 
shall be installed with a minimum edge distance and center
to-center spacing of 1/ 2 inch (12. 7 mm), shall be self-drilling 
tapping, and shall conform to ASTM C 1513. Floor sheath
ing shall be attached to cold-formed steel joists with mini
mum No. 8 self-drilling tapping screws that conform to 
ASTM C 1513. Screws attaching floor sheathing to cold
fonned steel joists shall have a minimum head diameter of 
0.292 inch (7.4 mm) with countersunk heads and shall be 
installed with a minimum edge distance of 3 I 8 inch (9 .5 
mm). Gypsum board ceilings shall be attached to cold
fonned steel joists with minimum No. 6 screws conforming 
to ASTM C 954 or ASTM C 1513 with a bugle head style 
and shall be installed in accordance with Section R702. For 
all connections, screws shall extend through the steel a min
imum of three exposed threads. All fasteners shall have 
rust-inhibitive coating suitable for the installation in which 
they are being used, or be manufactured from material not 
susceptible to corrosion. 

R505.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing, and web hole 
patching shall be in accordance with this section. 

R505.2.6.1 Web holes. Web holes in floor joists shall 
comply with all of the following conditions: 

1. Holes shall conform to Figure R505.2.6.l. 

2. Holes shall be permitted only along the centerline 
of the web of the framing member. 

C.L. 
241N .MIN. 

( 

) 

41
/ IN. 

MAX. 

21
/ 2 IN. MAX. 

For SI: 1 inch= 25.4 mm. 

/ 

'-

-

3. Holes shall have a center-to-center spacing of not 
less than 24 inches (610 mm). 

4. Holes shall have a web hole width not greater 
than 0.5 times the member depth, or 21

/ 2 inches 
(64.5 mm). 

5. Holes shall have a web hole length not exceeding 
41

/ 2 inches (114 mm). 

6. Holes shall have a minimum distance between 
the edge of the bearing surface and the edge of 
the web hole of not less than 10 inches (254 mm). 

Framing members with web holes not conforming to 
the above requirements shall be reinforced in accor
dance with Section R505.2.6.2, patched in accordance 
with Section R505 .2.6.3 or designed in accordance with 
accepted engineering practices. 

R505.2.6.2 Web hole reinforcing. Reinforcement of 
web holes in floor joists not conforming to the require
ments of Section R505.2.6.1 shall be permitted if the 
hole is located fully within the center 40 percent of the 
span and the depth and length of the hole does not 
exceed 65 percent of the flat width of the web. The rein
forcing shall be a steel plate or C-shape section with a 
hole that does not exceed the web hole size limitations of 
Section R505.2.6.l for the member being reinforced. 
The steel reinforcing shall be the same thickness as the 
receiving member and shall extend not less than 1 inch 
(25 mm) beyond all edges of the hole. The steel reinforc
ing shall be fastened to the web of the receiving member 
with No. 8 screws spaced not more than 1 inch (25 mm) 
center-to-center along the edges of the patch with mini
mum edge distance of 1/ 2 inch (12.7 mm). 

R505.2.6.3 Hole patching. Patching of web holes in 
floor joists not conforming to the requirements in Sec
tion R505.2.6.1 shall be permitted in accordance with 
either of the following methods: 

C.L. 

1. Framing members shall be replaced or designed 
in accordance with accepted engineering prac-

10 IN. MIN. --
' 
./ 

41/,IN. LENTERLINE OF WEB 
MAX. 

BEARING CONDITION ~ 
//f//'f// 
f/ff//f 
~f;ffff/, 

FIGURE R505.2.6.1 
FLOOR JOIST WEB HOLES 
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tices where web holes exceed the following size 
limits: 

1.1. The depth of the hole, measured across the 
web, exceeds 70 percent of the flat width of 
the web. 

1.2. The length of the hole, measured along the 
web, exceeds 10 inches (254 mm) or the 
depth of the web, whichever is greater. 

2. Web holes not exceeding the dimensional require
ments in Section R505.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or 
track section in accordance with Figure 
R505.2.6.3. The steel patch shall, as a minimum, 
be of the same thickness as the receiving member 
and shall extend not less than 1 inch (25 mm) 
beyond all edges of the hole. The steel patch shall 
be fastened to the web of the receiving member 
with No. 8 screws spaced not more than 1 inch (25 
mm) center-to-center along the edges of the patch 
withminimumedgedistanceof 1

/ 2 inch (12.7 mm). 

constructed in accordance with Figure R505.3.1(7). 
Lapped cold-formed steel joists shall be constructed in 
accordance with Figure R505.3.1(8). End floor joists con
structed on foundation walls parallel to the joist span shall 
be doubled unless a C-shaped bearing stiffener, sized in 
accordance with Section R505.3.4, is installed web-to-web 
with the floor joist beneath each supported wall stud, as 
shown in Figure R505.3.1(9). Fastening of cold-formed 
steel joists to other framing members shall be in accor
dance with Section R505.2.5 and Table R505.3.1(2). 

R505.3 Floor construction. Cold-formed steel floors shall 
be constructed in accordance with this section. 

,.---- JOIST 

SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 
MIN. THICKNESS AS 
JOIST 

R505.3.l Floor to foundation or load-bearing wall con
nections. Cold-formed steel framed floors shall be 
anchored to foundations, wood sills or load-bearing walls 
in accordance with Table R505.3.1(1) and Figure 
R505.3.l(l), R505.3.1(2), R505.3.1(3), R505.3.1(4), 
R505.3.1(5) or R505.3.1(6). Anchor bolts shall be located 
not more than 12 inches (305 mm) from comers or the ter
mination of bottom tracks. Continuous cold-formed steel 
joists supported by interior load-bearing walls shall be 

For SI: 1 inch= 25.4 mm. 

FIGURE RSOS.2.6.3 
FLOOR JOIST WEB HOLE PATCH 

TABLE RSOS.3.1(1) 
FLOOR TO FOUNDATION OR BEARING WALL CONNECTION REQUIREMENTS•,b 

BASIC ULTIMATE WIND SPEED (mph) AND EXPOSURE 
FRAMING CONDITION 110 mph Exposure Category C or 

less than 139 m.ph Exposure Category B 
Less than 139 mph Exposure Category C 

Floor joist to wall track of exterior wall in 
2-No. 8 screws 3-No. 8 screws 

accordance with Figure R505.3.l(l) 

Rini track or end joist to load-bearing wall top 
1-No. 8 screw at 24 inches o.c. 1-No. 8 screw at 24 inches o.c. 

track in accordance with Figure R505.3.1(1) 

Rini track or end joist to wood sill in accor- Steel plate spaced at 4 feet o.c. with 4-No. 8 Steel plate spaced at 2 feet o.c. with 4-No. 8 
dance with Figure RSOS.3.1(2) screws and 4-lOd or 6-8d common nails screws and 4-1 Od or 6-8d common nails 

Rim track or end joist to foundation in accor-
112 inch minimum diameter anchor bolt and 112 inch minimum diameter anchor bolt and 

dance with Figure R505.3. l (3) 
clip angle spaced at 6 feet o.c. with 8-No. 8 clip angle spaced at 4 feet o.c. with 8-No. 8 
screws screws 

Cantilevered joist to foundation in accordance 
112 inch minimum diameter anchor bolt and 112 inch minimum diameter anchor bolt and 

with Figure R505.3.1(4) 
clip angle spaced at 6 feet o.c. with 8-No. 8 clip angle spaced at 4 feet o.c. with 8-No. 8 
screws screws 

Cantilevered joist to wood sill in accordance Steel plate spaced at 4 feet o.c. with 4-No. 8 Steel plate spaced at 2 feet o.c. with 4-No. 8 
with Figure RSOS.3.1(5) screws and 4-lOd or 6-8d common nails screws and 4-1 Od or 6-8d common nails 

Cantilevered joist to exterior load-bearing wall 
2-No. 8 screws 3-No. 8 screws 

track in accordance with Figure R505 .3.1 (6) 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k.Pa, 1 mile per hour= 0.447 mis, 1 foot= 304.8 mm. 
a. Anchor bolts are to be located not more than 12 inches from comers or the tennination of bottom tracks such as at door openings or comers. Bolts extend a 

minimum of 15 inches into masonry or 7 inches into concrete. Anchor bolts connecting cold-formed steel framing to the foundation structure are to be 
installed so that the distance from the center of the bolt hole to the edge of the connected member is not less than one and one-half bolt diameters. 

b. All screw sizes shown are minimum. 
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DESCRIPTION OF BUILDING ELEMENTS 

Floor joist to track of an interior load-bearing wall 
in accordance with Figures R505 .3 .1 (7) and 
R505.3.1(8) 

Floor joist to track at end of joist 

Subfloor to floor joists 

For SI: 1 inch= 25.4 mm. 
a. All screw sizes shown are minimum. 

RIM TRACK---------~ 
(MIN. 33 MIL THICK) 

WEB STIFFENER-----~ 

NO. 8 SCREWS THROUGH --~ 
JOIST FLANGE, CLIP ANGLE 
OR BENT STIFFENER 

FASTEN RIM TRACK TO---~ 
WALL TRACK WITH NO. 8 
SCREWS AT 24 IN. O.C. 

For SI: 1mil=0.0254 mm, 1inch=25.4 mm. 

TABLE R505.3.1(2) 
FLOOR FASTENING SCHEDULE" 

NUMBER AND SIZE OF FASTENERS 

2 No. 8 screws 

2 No. 8 screws 

No. 8 screws 

SPACING OF FASTENERS 

Each joist 

One per flange or two per bearing stiffener 

6 in. o.c. on edges and 12 in. o.c. at intermediate 
supports 

~SHEATHING 

~-- NO. 8 SCREW THROUGH 
EACH FLANGE 

~--LOAD-BEARING STUD 

FIGURE 505.3.1(1) 
FLOOR TO EXTERIOR LOAD-BEARING WALL STUD CONNECTION 
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SHEATHING 

/ w"""''""' 

3 IN. x 3 IN. x 33 MIL 
STEEL PLATE (MIN.) 

RIM TRACK 
MIN. 33 MIL THICK 

4-NO. 8 SCR1;ws 

MIN. 4-10d OR 6-Bd 
COMMON NAILS 

1.---------ANCHOR BOLT OR OTHER 
CONNECTION AS REQUIRED 

'-----SILL SEALER AS REQUIRED 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

FIGURE RSOS.3.1(2) 
FLOOR TO WOOD SILL CONNECTION 

WEB STIFFENER------~ 

RIM TRACK~ 
{Ml'." MIL TH~K) \ 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

/SHEATHING 

"I: 

~----ANCHOR BOLT OR OTHER 
CONNECTION AS REQUIRED 

6 IN. x 6 IN. x 54 MIL CLIP ANGLE FASTENED 
TO TRACK WITH 8-NO. 8 SCREWS 

'----FOUNDATION 

FIGURE RSOS.3.1(3) 
FLOOR TO FOUNDATION CONNECTION 
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BLOCKING EVERY OTHER JOIST 
(MIN. 33 MIL TRACK OR C-SHAPE ------~ 
SAME DEPTH AS JOIST) 

N0.8SCREW 
AT EACH FLANGE-----:;:J~~O 

WEB STIFFENER CAN BE INSTALLED 
EITHER SIDE OF WEB 

RIM TRACK 

For SI: 1 mil = 0.0254 mm. 

FIGURE R505.3.1(4) 
CANTILEVERED FLOOR TO FOUNDATION CONNECTION 

BLOCKING EVERY OTHER JOIST 
MIN. 33 MIL TRACK OR C-SHAPE 
MIN. DEPTH = DEPTH OF JOIST - 1

/ 2 IN. 

CONNECTION OF BLOCKING 
TO JOIST THROUGH FLANGE 
OF WEB STIFFENER, CLIP ANGLE 
OR BENT WEB OF BLOCKING 
WITH 2 NO. 8 SCREWS (MIN. 
DEPTH OF ANGLE= JOIST DEPTH - 2 IN. 

'----- NO. 8 SCREW AT EACH 
FLANGE (TOP AND BOTTOM) 

• ... :· ~ 3 IN. x 3 IN. x 33 MIL STEEL PLATE 

• ·•··• "' \ 4-10d OR 6-8d COMMON NAILS 

\ L WOOD SILLAS REQUIRED 

FOUNDATION 

'----- SILL SEALER AS REQUIRED 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

FIGURE R505.3.1(5) 
CANTILEVERED FLOOR TO WOOD SILL CONNECTION 
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BLOCKING EVERY OTHER JOIST -----~ 
(MIN. 33 MIL TRACK OR C-SHAPE 

WEB STIFFENER -----~ 

RIM TRACK 
(MIN. 33 MIL THICK) 

NO. 8 SCREWS :::_/THROUGH 
FLANGE, CLIP ANGLE OR 
BENT STIFFENER 

WPmA~ ~ 
LOAD-BEARING STUD 

For SI: 1 mil = 0.0254 mm. 

FIGURE R505.3.1(6) 

CONNECTION OF BLOCKING 
TO JOIST THROUGH EACH 
LEG OF WEB STIFFENER OR 
CLIP ANGLE WITH 2 NO. 8 
SCREWS 

CANTILEVERED FLOOR TO EXTERIOR LOAD-BEARING WALL CONNECTION 

CONNECTION OF BLOCKING-------------
TO JOIST THROUGH FLANGE 
OF WEB STIFFENER, CLIP ANGLE 
OR BENT WEB OF BLOCKING 
WITH 2 NO. 8 SCREWS (MIN. DEPTH 
OF ANGLE =JOIST DEPTH - 2 IN.) 
(SEE FIGURE R505.3.1(4) FOR BLOCKING 

BLOCKING EVERY OTHER JOIST---~ 
MIN. 33 MIL TRACK OR C-SHAPE 
MIN. DEPTH =JOIST DEPTH - 2 IN. 

JOIST 

NO.BSCREWSTHROUGH----~~;;H 
FLANGE. CLIP ANGLE OR 
BENT STIFFENER 

TOP TRACK--~ 

LOAD-BEARING STUD--~ 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

FIGURE R505.3.1(7) 

NO. 8 SCREW THROUGH 
EACH FLANGE 

SHEATHING 

CONTINUOUS SPAN JOIST SUPPORTED ON INTERIOR LOAD-BEARING WALL 
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For SI: 1inch=25.4 mm. 

142 

4 NO. 8 SCREWS _____ _,, 
THROUGH BOTH WEBS 
(WEB STIFFENER IS REQUIRED 
ONLY WHEN LOAD-BEARING 
WALL IS LOCATED ABOVE) 

LOAD-BEARING STUD -----_..1 

FIGURE R505.3.1(8) 

NO. 8 SCREW AT 
EACH FLANGE 

LAPPED JOISTS SUPPORTED ON INTERIOR LOAD-BEARING WALL 

END JOIST 

FIGURE R505.3.1(9) 

BEARING STIFFENERS TO MATCH 
SPACING OF WALL STUDS ABOVE 

BEARING STIFFENERS FOR END JOISTS 
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R505.3.2 Minimum floor joist sizes. Floor joist size and 
thickness shall be determined in accordance with the limits 
set forth in Table R505.3.2 for single or continuous spans. 
Where continuous joist members are used, the interior 
bearing supports shall be located within 2 feet (610 mm) of 
midspan of the cold-formed steel joists, and the individual 
spans shall not exceed the spans in Table R505.3.2. Floor 
joists shall have a bearing support length of not less than 
1112 inches (38 mm) for exterior wall supports and 3112 · 

inches (89 mm) for interior wall supports. Tracks shall be 
not less than 33 mils (0.84 mm) thick except when used as 
part of a floor header or trimmer in accordance with Sec
tion R505.3.8. Bearing stiffeners shall be installed in 
accordance with Section R505.3.4. 

R505.3.3 Joist bracing and blocking. Joist bracing and 
blocking shall be in accordance with this section. 

R505.3.3.l Joist top flange bracing. The top flanges of 
cold-formed steel joists shall be laterally braced by the 
application of floor sheathing fastened to the joists in 
accordance with Section R505.2.5 and Table 
R505.3.1(2). 

R505.3.3.2 Joist bottom flange bracing/blocking. 
Floor joists with spans that exceed 12 feet (3658 mm) 

TABLE R505.3.2 

FLOORS 

shall have the bottom flanges laterally braced in accor
dance with one of the following: 

1. Gypsum board installed with minimum No. 6 
screws in accordance with Section R702. 

2. Continuous steel straps installed in accordance 
with Figure R505.3.3.2(1). Steel straps shall be 
spaced at a maximum of 12 feet (3658 mm) on 
center and shall be at least 1112 inches (38 mm) in 
width and 33 mils (0.84 mm) in thickness. Straps 
shall be fastened to the bottom flange of each 
joist with one No. 8 screw, fastened to blocking 
with two No. 8 screws, and fastened at each end 
(of strap) with two No. 8 screws. Blocking in 
accordance with Figure R505.3.3.2(1) or 
R505.3.3.2(2) shall be installed between joists at 
each end of the continuous strapping and at a 
maximum spacing of 12 feet (3658 mm) mea
sured along the continuous strapping (perpendic
ular to the joist run). Blocking shall also be 
located at the termination of all straps. As an 
alternative to blocking at the ends, anchoring the 
strap to a stable building component with two 
No. 8 screws shall be permitted. 

ALLOWABLE SPANS FOR COLD-FORMED STEEL JOISTS-SINGLE OR CONTINUOUS SPANS•,b,c,d,e 

30 PSF LIVE LOAD 40 PSF LIVE LOAD 
JOIST Spacing (inches) Spacing (inches) 

DESIGNATION 
12 16 19.2 24 12 16 19.2 24 

5508162-33 11'-7" 10'-7" 9'-6" 8'-6" 10'-7" 9'-3" 8'-6" 7'-6" 

5508162-43 121-8" 11'-6" 10'-10" 10'-2" 11'-6" 10'-5" 9'-10" 9'-1" 

5508162-54 131-7" 12'-4" 11'-7" 10'-9" 12'-4" 11'-2" 10'-6" 9'-9" 

5508162-68 14'-7" 13'-3" 12'-6" 11'-7" 13'-3" 12'-0" 11'-4" 10'-6" 

8008162-33 15'-8" 13'-11" 12'-9" 11'-5" 14'-3" 12'-5" 11'-3" 9'-0" 

8008162-43 17'-1" 15'-6" 14'-7" 13'-7" 15'-6" 14'-1" 13'-3" 12'-4" 

8008162-54 18'-4" 16'-8" 15'-8" 14'-7" 16'-8" 15'-2" 14'-3" 13'-3" 

8008162-68 19'-9" 17'-11" 16'-10" 15'-8" 17'-11" 16'-3" 15'-4" 14'-2" 

10008162-43 20'-6" 18'-8" 17'-6" 15'-8" 18'-8" 16'-11" 15'-6" 13'-11" 

10008162-54 22'-1" 20'-0" 18'-10" 17'-6" 20'-0" 18'-2" 17'-2" 15'-11" 

lOOOS 162-68 23'-9" 21'-7" 20'-3" 18'-10" 21'-7" 19'-7" 18'-5" 17'-1" 

12008162-43 23'-9" 20'-10" 19'-0" 16'-8" 21'-5" 18'-6" 16'-6" 13'-2" 

12008162-54 25'-9" 23'-4" 22'-0." 20'-1" 23'-4" 21'-3" 20'-0" 17'-10" 

12008162-68 27'-8" 25'-1" 23'-8" 21'-11" 25'-1" 22'-10" 21'-6" 21'-1" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pouud per square foot= 0.0479 kPa, 1 mil= 0.0254 mm. 
a. Deflection criteria: U480 for live loads, U240 for total loads. 
b. Floor dead load = 10 psf. 
c. Table provides the maximum clear span in feet and inches. 
d. Bearing stiffeners are to be installed at all support points and concentrated loads. 
e. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thickness. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thickness. 
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SUBFLOOR--~ 

SHEATHING 

CONTINUOUS 1'1,-IN. ' 33 ~ 
MIL STEEL STRAP 

For SI: 1 mil= 0.0254, 1 inch= 25.4 mm. 

For SI: 1 mil= 0.0254, 1 inch= 25.4 mm. 

144 

MIN. 33 MIL SOLID BLOCKING 
AT EACH END AND AT 12 IN. O.C. 
(DEPTH OF BLOCKING =JOIST 
DEPTH MINUS 2 IN. 

~---JOIST 

MIN. 2-IN. x 2-IN. x 33 MILL CLIP ANGLE 
FASTENED WITH 2 NO. 8 SCREWS 
THROUGH EACH LEG (DEPTH OF ANGLE 
=JOIST DEPTH MINUS 2 IN.) 

2 NO. 8 SCREWS THROUGH 
STRAP TO BLOCKING 

~----- NO. 8 SCREW THROUGH 
STRAP TO JOIST (TYP.) 

FIGURE RSOS.3.3.2(1) 
JOIST BLOCKING (SOLID) 

~--NO. 8 SCREW THROUGH 
BRACEATEACHFLANGE 

~----MIN. 11/2-IN. x 33 
MIL FLAT STRAP 

FIGURE RSOS.3.3.2(2) 
JOIST BLOCKING (STRAP) 
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R505.3.3.3 Blocking at interior bearing supports. 
Blocking is not required for continuous back-to-back 
floor joists at bearing supports. Blocking shall be 
installed between every other joist for single continu
ous floor joists across bearing supports in accordance 
with Figure R505.3.1(7). Blocking shall consist of C
shape or track section with a minimum thickness of 33 
mils (0.84 mm). Blocking shall be fastened to each 
adjacent joist through a 33-mil (0.84 mm) clip angle, 
bent web of blocking or flanges of web stiffeners with 
two No. 8 screws on each side. The minimum depth of 
the blocking shall be equal to the depth of the joist 
minus 2 inches (51 mm). The minimum length of the 
angle shall be equal to the depth of the joist minus 2 
inches (51 mm). 

R505.3.3.4 Blocking at cantilevers. Blocking shall be 
installed between every other joist over cantilever bear
ing supports in accordance with Figure R505.3.1(4), 
R505.3.1(5) or R505.3.1(6). Blocking shall consist of 
C-shape or track section with minimum thickness of 33 
mils (0.84 mm). Blocking shall be fastened to each 
adjacent joist through bent web of blocking, 33 mil clip 
angle or flange of web stiffener with two No. 8 screws 
at each end. The depth of the blocking shall be equal to 
the depth of the joist. The minimum length of the angle 
shall be equal to the depth of the joist minus 2 inches 
(51 mm). Blocking shall be fastened through the floor 
sheathing and to the support with three No. 8 screws 
(top and bottom). 

R505.3.4 Bearing stiffeners. Bearing stiffeners shall be 
installed at each joist bearing location in accordance with 
this section, except for joists lapped over an interior sup
port not carrying a load-bearing wall above. Floor joists 
supporting jamb studs with multiple members shall have 
two bearing stiffeners in accordance with Figure 
R505.3.4(1). Bearing stiffeners shall be fabricated from a 
C-shaped, track or clip angle member in accordance with 
the one of following: 

1. C-shaped bearing stiffeners: 

1.1. Where the joist is not carrying a load-bearing 
wall above, the bearing stiffener shall be a min
imum 33 mil (0.84 mm) thickness. 

1.2. Where the joist is carrying a load-bearing wall 
above, the bearing stiffener shall be not less 
than the same designation thickness as the wall 
stud above. 

2. Track bearing stiffeners: 

2.1. Where the joist is not carrying a load-bearing 
wall above, the bearing stiffener shall be a min
imum 43 mil (l.09 mm) thickness. 

2.2. Where the joist is carrying a load-bearing wall 
above, the bearing stiffener shall be not less 
than one designation thickness greater than the 
wall stud above. 

The minimum length of a bearing stiffener shall be the 
depth of member being stiffened minus 3

/ 8 inch (9.5 mm). 

2015 INTERNATIONAL RESIDENTIAL CODE® 
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Each bearing stiffener shall be fastened to the web of the I 
member it is stiffening as shown in Figure R505.3.4(2). 

JAMB STUDS 

---BEARING STIFFENER 
--- ATIACHED TO BACK 

OF JOIST 

FIGURE R505.3.4(1) 
BEARING STIFFENERS UNDER JAMB STUDS 

R505.3.5 Cutting and notching. Flanges and lips of load
bearing cold-formed steel floor framing members shall not 
be cut or notched. 

R505.3.6 Floor cantilevers. Floor cantilevers for the top 
floor of a two- or three-story building or the first floor of a 
one-story building shall not exceed 24 inches (610 mm). 
Cantilevers, not exceeding 24 inches (610 mm) and sup
porting two stories and roof (first floor of a two-story 
building), shall be permitted provided that all cantilevered 
joists are doubled (nested or back-to-back). The doubled 
cantilevered joists shall extend not less than 6 feet (1829 
mm) toward the inside and shall be fastened with not less 
than two No. 8 screws spaced at 24 inches (610 mm) on 
center through the webs (for back-to-back) or flanges (for 
nested joists). 

R505.3.7 Splicing. Joists and other structural members 
shall not be spliced. Splicing of tracks shall conform to 
Figure R505.3.7. 

R505.3.8 Framing of floor openings. Openings in floors 
shall be framed with header and trimmer joists. Header joist 
spans shall not exceed 6 feet (1829 mm) or 8 feet (2438 mm) 
in length in accordance with Figure R505.3.8(1) or 
R505.3.8(2), respectively. Header and trimmer joists shall 
be fabricated from joist and track members, having a mini
mum size and thickness at least equivalent to the adjacent 
floor joists, and shall be installed in accordance with Figures 
R505.3.8(1), R505.3.8(2), R505.3.8(3) and R505.3.8(4). 
Each header joist shall be connected to trimmer joists with 
four 2-inch by 2-inch (51-mm by 51-mm) clip angles. Each 
clip angle shall be fastened to both the header and trimmer 
joists with four No. 8 screws, evenly spaced, through each 
leg of the clip angle. The clip angles shall have a thickness 
not less than that of the floor joist. Each track section for a 
built-up header or trimmer joist shall extend the full length 
of the joist (continuous). 
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C-SECTION/TRACK 

/--- .......... 

/ "' I \ 
I I \ 
I 

MIN. LENGTH= \ 
DEPTHOFWEB 
MINUS'!, IN. 

\ _l 
\ (3)-NO.BSCREWS// 

\_ EQUALLY SPACED 

" / - ../ --
-~-/ .......... 

/ " I \ 

I JJ·t \ I 
MIN. LENGTH = I 
DEPTH OF WEB 
MINUS '!, IN. I 

\ " (• _l 
\ (4)-NO. 8 SCREWS j 

" EQUALLY SPACED j 

" / 
......._ __ / 

For SI: 1 inch = 25 .4 mm. 

For SI: 1 inch= 25.4 mm. 
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C-SHAPE--~ 

INSIDE TRACK 

TRACK 

FIGURE R505.3.4(2) 
BEARING STIFFENER 

FIGURE R505.3.7 
TRACK SPLICE 

CLIP ANGLE 

/--- .......... 

/ ' I \ 

t~'I \ I MAX. SPACING MIN. LENGTH I FROM JOIST ., = DEPTH OF ' 
TOP= '/

2 
IN. WEB'!, IN. 

·• --1. I 
\ (3)-NO. 8 OR NO. 10 I 

SCREWS EQUALLY I 
\_ SPACED (IN BOTH LEGS 

~FANGLE) / - ./ --

4 NO. 8 SCREWS 
THROUGH WEB OR 
FLANGES AT EACH 
SIDE OF SPLICE 
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JOIST-----~ 

TRIMMER JOIST (TYP.) 

For SI: 1 foot= 304.8 mm. 

FIGURE R505.3.8(1) 
COLD-FORMED STEEL FLOOR CONSTRUCTION-6-FOOT FLOOR OPENING 

Jo1sT-----~ 

TRIMMER JOIST (TYP.) 

For SI: 1 foot= 304.8 mm. 

FIGURE R505.3.8(2) 
COLD-FORMED STEEL FLOOR CONSTRUCTION-8-FOOT FLOOR OPENING 
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NO. 8 SCREWS AT 24 IN. O.C. 
TOP AND BOTTOM (TYP.) 

MINIMUM 2 IN. x 2 IN. CLIP ANGLE 
WITH 4 NO. 8 SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE R505.3.8(3) 
COLD-FORMED STEEL FLOOR CONSTRUCTION: FLOOR HEADER TO TRIMMER CONNECTION-6-FOOT OPENING 

NO. B SCREWS AT 24 IN. O.C. 
TOP AND BOTTOM (TYP.) 

MINIMUM 2 IN. x 2 IN. CLIP ANGLE 
WITH 4 NO. B SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE R505.3.8(4) 

4-NO. B SCREWS THROUGH EACH LEG 
OF CLIP ANGLE (ONE SIDE OF 
CONNECTION) MINIMUM LENGTH EQUALS 
JOIST WEB DEPTH MINUS 1

/ 2 IN. 

COLD-FORMED STEEL FLOOR CONSTRUCTION: FLOOR HEADER TO TRIMMER CONNECTION-8-FOOT OPENING 
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SECTION R506 
CONCRETE FLOORS (ON GROUND) 

R506.1 General. Concrete slab-on-ground floors shall be 
designed and constructed in accordance with the ·provisions 
of this section or ACI 332. Floors shall be a minimum 3112 
inches (89 mm) thick (for expansive soils, see Section 
R403.l.8). The specified compressive strength of concrete 
shall be as set forth in Section R402.2. 

R506.2 Site preparation. The area within the foundation 
walls shall have all vegetation, top soil and foreign material 
removed. 

R506.2.1 Fill. Fill material shall be free of vegetation and 
foreign material. The fill shall be compacted to ensure uni
form support of the slab, and except where approved, the 
fill depths shall not exceed 24 inches (610 mm) for clean 
sand or gravel and 8 inches (203 mm) for earth. 

R506.2.2 Base. A 4-inch-thick (102 mm) base course con
sisting of clean graded sand, gravel, crushed stone, 
crushed concrete or crushed blast-furnace slag passing a 2-
inch (51 mm) sieve shall be placed on the prepared sub
grade where the slab is below grade. 

Exception: A base course is not required where the 
concrete slab is installed on well-drained or sand-gravel 
mixture soils classified as Group I according to the 
United Soil Classification System in accordance with 
Table R405.l. 

R506.2.3 Vapor retarder. A 6-mil (0.006 inch; 152 µm) 
polyethylene or approved vapor retarder with joints lapped 
not less than 6 inches (152 mm) shall be placed between 
the concrete floor slab and the base course or the prepared 
subgrade where no base course exists. 

Exception: The vapor retarder is not required for the 
following: 

1. Garages, utility buildings and other unheated acces
sory structures. 

2. For unheated storage rooms having an area of less 
than 70 square feet (6.5 m2

) and carports. 

3. Driveways, walks, patios and other flatwork not 
likely to be enclosed and heated at a later date. 

4. Where approved by the building official, basyd on 
local site conditions. 

R506.2.4 Reinforcement support Where provided in 
slabs-on-ground, reinforcement shall be supported to 
remain in place from the center to upper one-third of the 
slab for the duration of the concrete placement. 

SECTION R507 
I EXTERIOR DECKS 

R507.1 Decks. Wood-framed decks shall be in accordance 
with this section or Section R301 for materials and conditions 
not prescribed herein. Where supported by attachment to an 
exterior wall, decks shall be positively anchored to the pri
mary structure and designed for both vertical and lateral 
loads. 
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Such attachment shall not be accomplished by the use of 
toenails or nails subject to withdrawal. Where positive connec
tion to the primary building structure cannot be verified during 
inspection, decks shall be self-supporting. For decks with can
tilevered framing members connections to exterior walls or 
other framing members shall be designed and constructed to 
resist uplift resulting from the full live load specified in Table 
R301.5 acting on the cantilevered portion of the deck. 

R507.2 Deck ledger connection to band joist. Deck ledger 
connections to band joists shall be in accordance with this sec
tion, Tables R507.2 and R507.2.l, and Figures R507.2.1(1) 
and R507.2.1(2). For other grades, species, connection details 
and loading conditions, deck ledger connections shall be 
designed in accordance with Section R301. 

R507.2.1 Ledger details. Deck ledgers installed in accor
dance with Section R507.2 shall be a minimum 2-inch by 8-
inch (51 mm by 203 mm) nominal, pressure-preservative
treated southern pine, incised pressure-preservative-treated 
Hem-fir, or approved, naturally durable, No. 2 grade or bet
ter lumber. Dec~ ledgers installed in accordance with Sec
tion R507 .2 shall not support concentrated loads from 
beams or girders. Deck ledgers shall not be supported on 
stone or masonry veneer. 

R507.2.2 Band joist details. Band joists attached by a led
ger in accordance with Section R507 .2 shall be a minimum 
2-inch-nominal (51 mm), solid-sawn, spruce-pine-fir lum
ber or a minimum 1-inch by 9112-inch (25 mm x 241 mm) 
dimensional, Douglas fir, laminated veneer lumber. Band 
joists attached by a ledger in accordance with Section 
R507 .2 shall be fully supported by a wall or sill plate below. 

I 

R507.2.3 Ledger to band joist fastener details. Fasten
ers used in deck ledger connections in accordance with 
Table R507.2 shall be hot-dipped galvanized or stainless 
steel and shall be installed in accordance with Table 
R507.2.l and Figures R507.2.l(l) and R507.2.1(2). 

R507.2.4 Deck lateral load connection. The lateral load 
connection required by Section R507 .1 shall be permitted 
to be in accordance with Figure R507.2.3(1) or 
R507.2.3(2). Where the lateral load connection is provided 
in accordance with Figure R507.2.3(1), hold-down tension 
devices shall be installed in not less than two locations per 
deck, within 24 inches of each end of the deck. Each 
device shall have an allowable stress design capacity of 
not less than 1,500 pounds (6672 N). Where the lateral 
load connections are provided in accordance with Figure 
R507.2.3(2), the hold-down tension devices shall be 
installed in not less than four locations per deck, and each 
deviCe shall have an allowable stress design capacity of 
not less than 750 pounds (3336 N). 

R507.3 Plastic composite deck boards, stair treads, 
guards, or handrails. Plastic composite exterior deck 
boards, stair treads, gnards and handrails shall comply with 
the requirements of ASTM D 7032 and the requirements of 
Section 507.3. 

R507.3.1 Labeling. Plastic composite deck boards and 
stair treads, or their packaging, shall bear a label that indi
cates compliance to ASTM D 7032 and includes the 
allowable load and maximum allowable span determined 

149 



FLOORS 

in accordance with ASTM D 7032. Plastic or composite 
handrails and guards, or their packaging, shall bear a label 
that indicates compliance to ASTM D 7032 and includes 
the maximum allowable span determined in accordance 
with ASTM D 7032. 

R507.3.2 Flame spread index. Plastic composite deck 
boards, stair treads, guards, and handrails shall exhibit a 
flame spread index not exceeding 200 when tested in accor
dance with ASTM E 84 or UL 723 with the test specimen 
remaining in place during the test. 

Exception: Plastic composites determined to be non
combustible. 

R507.3.3 Decay resistance. Plastic composite deck 
boards, stair treads, guards and handrails containing wood, 
cellulosic or other biodegradable materials shall be decay 
resistant in accordance with ASTM D 7032. 

R507.3.4 Termite resistance. Where required by Section 
318, plastic composite deck boards, stair treads, guards 
and handrails containing wood, cellulosic or other biode
gradable materials shall be termite resistant in accordance 
with ASTM D 7032. 

507.3.5 Installation of plastic composites. Plastic com
posite deck boards, stair treads, guards and handrails shall 
be installed in accordance with this code and the manufac~ 
turer' s instructions. 

TABLE R507.2 
DECK LEDGER CONNECTION TO BAND JOIST•·b 

(Deck live load= 40 psf, deck dead load= 10 psf, snow load :S 40 psf) 

JOIST SPAN 

CONNECTION DETAILS 61 andless 611" to 8' 811" to 10' 1011" to 12' 12'1" to 14' 14'1" to 16' 16'1" to 18' 

On-center spacing of fasteners 

1
/ 2-inch diameter lag screw with 1/ 2-inch 

maximum sheathing°· d 
30 23 18 15 13 11 10 

1
/ 2-inch diameter bolt with \-inch maximum 

36 36 34 29 24 21 19 
sheathingd 

1
/ 2-inch diameter bolt with 1-inch maximum 

36 36 29 24 21 18 16 
sheathinge 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. Ledgers shall be flashed in accordance with Section R703.8 to prevent water from contacting the house band joist. 
b. Snow load shall not be assumed to act concurrently with live load. 
c. The tip of the lag screw shall fully extend beyond the inside face of the band joist. 
d. Sheathing shall be wood structural panel or solid sawn lumber. 
e. Sheathing shall be permitted to be wood structural panel, gypsum board, fiberboard, lumber or foam sheathing. Up to 1

/ 2-inch thickness of stacked washers 
shall be permitted to substitute for up to 1

/ 2 inch of allowable sheathing thickness where combined with wood structural panel or lumber sheathing. 

TABLE 507.2.1 
PLACEMENT OF LAG SCREWS AND BOLTS IN DECK LEDGERS AND BAND JOISTS 

MINIMUM END AND EDGE DISTANCES AND SPACING BETWEEN ROWS 

TOP EDGE BOTTOM EDGE ENDS ROW SPACING 

Ledger" 2inchesd 3
/ 4 inch 2 inchesb 15/ 8 inchesb 

BandJoistc 3
/4 inch 2inches 2inchesb 15/ 8 inchesb 

For SI: 1 inch= 25.4 mm. 
a. Lag screws or bolts shall be staggered from the top to the bottom along the horizontal run of the deck ledger in accordance with Figure R507 .2.1 (1). 
b. Maximum 5 inches. 
c. For engineered rim joists, the manufacturer's recommendations shall govern. 
d. The minimum distance from bottom row of lag screws or bolts to the top edge of the ledger shall be in accordance with Figure R507.2.1(1). 
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STAGGER FASTENERS 
IN2ROWS 

© 

LEDGER_/ 

For SI: 1inch=25.4 mm. 

LAG SCREW OR BOLT 

5.5" MIN. FOR 2 X 8* 
6.5" MIN. FOR 2 X 10 
7.5" MIN. FOR 2 X 12 

3/4" MIN. 

FIGURE R507.2.1(1) 
PLACEMENT OF LAG SCREWS AND BOLTS IN LEDGERS 

EXTERIOR SHEATHING ---+-

EXISTING STUD WALL----1 

EXISTING 2x BAND JOIST 
OR ENGINEERED RIM BOARD 

2"MIN. 

o·. · .. o· ·c:> 
FLOOR FRAMING 

. o· .. 
·. J. ·<;:)·: =e:; . 

. o"o·o. o · .. o 
o. . C::, ·O . 

EXISTING
----..P . c::,··. . . . ·ci. ·. o. · e:,o i::,C: 

FOUNDATION WALL : · · '-·-· ,_,__ 

For SI: 1inch=25.4 mm. 

FIGURE R507.2.1(2) 

JOIST HANGER 

*DISTANCE SHALL BE PERMITTED TO 
BE REDUCED TO 4.5" IF LAG SCREWS 
ARE USED OR BOLT SPACING IS 
REDUCED TO THAT OF LAG SCREWS 
TO ATTACH 2 X 8 LEDGERS TO 2 X 8 
BAND JOISTS. 

DECK JOIST 

PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS 
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FLOOR SHEATHING NAILING AT 
6" MAXIMUM ON CENTER TO 
JOIST WITH HOLD-DOWN 

FLOOR JOIST J 

For SI: 1inch=25.4 mm. 

~-- HOLD-DOWN OR SIMILAR 
TENSION DEVICE 

DECK JOIST 

FIGURE 507.2.3(1) 
DECK ATTACHMENT FOR LATERAL LOADS 

NOTE: 
THIS DETAIL IS APPLICABLE 
WHERE FLOOR JOISTS ARE 
PARALLEL TO DECK JOISTS. 

FLOOR JOISTS 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

152 

SHEATHING 

SIDING 

FLASHING FOR 
WATER TIGHTNESS 

APPROVED JOIST HANGERS 

2x LEDGER WITH FASTENERS 
IN ACCORDANCE WITH TABLE R507.2 

HOLD-DOWN DEVICE MIN 750 LB. CAPACITY 
AT 4 LOCATIONS, EVENLY DISTRIBUTED 
ALONG DECK AND ONE WITHIN 2" OF EACH 
END OF THE LEDGER. HOLD-DOWN DEVICES 
SHALL FULLY ENGAGE DECK JOIST PER 
HOLD-DOWN MANUFACTURER. 

A FULLY THREADED 3/s'' DIAMETER LAG 
SCREW PREDRILLED W/ MIN. 3" PENETRATION 
TO CENTER OF TOP PLATE, STUDS, OR HEADER. 

FIGURE R507.2.3(2) 
DECK ATTACHMENT FOR LATERAL LOADS 
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R507.4 Decking. Maximum allowable spacing for joists sup
porting decking shall be in accordance with Table R507.4. 
Wood decking shall be attached to each supporting member 
with not less than (2) 8d threaded nails or (2) No. 8 wood 
screws. 

R507.5 Deck joists. Maximum allowable spans for wood deck 
joists, as shown in Figure R507.5, shall be in accordance with 
Table R507.5. Deck joists shall be permitted to cantilever not 
greater than one-fourth of the actual, adjacent joist span. 

R507.5.1 Lateral restraint at supports. Joist ends and 
bearing locations shall be provided with lateral restraint to 
prevent rotation. Where lateral restraint is provided by 
joist hangers or blocking between joists, their depth shall 
equal not less than 60 percent of the joist depth. Where lat
eral restraint is provided by rim joists, they shall be 
secured to the end of each joist with not less than (3) lOd 
(3-inch X 0.128-inch) nails or (3) No. 10 X 3-inch (76 
mm) long wood screws. 

TABLE R507.4 
MAXIMUM JOIST SPACING 

MAXIMUM ON·CENTER JOIST SPACING 
MATERIAL TYPE AND NOMINAL SIZE 

Perpendicular to joist Diagonal to joist" 

11
/ 4-inch-thick wood 16 inches 12 inches 

2-inch-thick wood 24 inches 16 inches 

Plastic composite In accordance with Section R507.3 In accordance with Section R507 .3 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1degree=0.01745 rad. 
a. Maximum angle of 45 degrees from perpendicular for wood deck boards 

TABLE R507.5 
DECK JOIST SPANS FOR COMMON LUMBER SPECIES' (ft. - in.) 

SPACING OF DECK JOISTS WITH NO CANTILEVERb SPACING OF DECK JOISTS WITH CANTILEVERS• 
SPECIES" SIZE (inches) (Inches) 

12 16 24 12 16 24 

2X6 9-11 9-0 7-7 6-8 6-8 6-8 

2X8 13-1 11-10 9-8 10-1 10-1 9-8 
Southern pine 

2 x 10 16-2 14-0 11-5 14-6 14-0 11-5 

2 x 12 18-0 16-6 13-6 18-0 16-6 13-6 

2X6 9-6 8-8 7-2 6-3 6-3 6-3 
Douglas fir-larchd, 2X8 12-6 11-1 9-1 9-5 9-5 9-1 
hem-fud 
spruce-pine-fud 2 x 10 15-8 13-7 11-1 13-7 13-7 11-1 

2 x 12 18-0 15-9 12-10 18-0 15-9 12-10 

Redwood, 
2X6 8-10 8-0 7-0 5-7 5-7 5-7' 

western cedars, 2X8 11-8 10-7 8-8 8-6 8-6 8-6 
ponderosa pine•, 2 x 10 14-11 . 13-0 10~7 12-3 12-3 10-7 
red pine• 

2 x 12 17-5 15-1 12-4 16-5 15-1 12-4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound= 0.454 kg. 
a. No. 2 grade with wet service factor. 
b. Ground snow load, live load= 40 psf, dead load= 10 psf, L//1=360. 
c. Ground snow load, live load= 40 psf, dead load= 10 psf, L//1=360 at main span, L//1=180 at cantilever with a 220-pound point load applied to end. 
d. Includes incising factor. 
e. Northern species with no incising factor 
f. Cantilevered spans not exceeding the nominal depth of the joist are permitted. 

~~::~~~;~~S~T-,-,-~~~-r-~~~~~~-Jo_is_T_HA_N_GE_R~--L--f-rl BEAM 

BEAM 

JOIST 

POST 

OPTIONAL JOIST SPAN 

CANTILEVER 
JOISTS WITH DROPPED BEAM 
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LEDGER BOARD 
POST 
BEYOND 

FIGURE R507.5 
TYPICAL DECK JOIST SPANS 

JOIST HANGER 

JOIST LEDGER BOARD 

JOIST SPAN 

JOISTS WITH FLUSH BEAM 
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R507.6 Deck Beams. Maximum allowable spans for wood 
deck beams, as shown in Figure R507.6, shall be in accor
dance with Table R507.6. Beam plies shall be fastened with 
two rows of lOd (3-inch X 0.128-inch) nails minimum at 16 
inches (406 mm) on center along each edge. Beams shall be 
permitted to cantilever at each end up to one-fourth of the 
actual beam span. Splices of multispan beams shall be located 
at interior post locations. 

R507.7 Deck joist and deck beam bearing. The ends of 
each joist and beam shall have not less than 11

/ 2 inches (38 
mm) of bearing on wood or metal and not less than 3 inches 
(76 mm) on concrete or masonry for the entire width of the 
beam. Joist framing into the side of a ledger board or beam 
shall be supported by approved joist hangers. Joists bearing 
on a beam shall be connected to the beam to resist lateral dis
placement. 

TABLE R507.6 
DECK BEAM SPAN LENGTHS"·b (ft. - in.) 

DECK JOIST SPAN LESS THAN OR EQUAL TO: 
SPECIES" SIZEd (feet) 

6 8 10 12 14 16 18 

2-2 x 6 6-11 5-11 5-4 4-10 4-6 4-3 4-0 

2-2 x 8 8-9 7-7 6-9 6-2 5-9 5-4 5-0 

2-2 x 10 10-4 9-0 8-0 7-4 6-9 6-4 6-0 

2-2 x 12 12-2 10-7 9-5 8-7 8-0 7-6 7-0 
Southern pine 

3-2 x 6 8-2 7-5 6-8 6-1 5-8 5-3 5-0 

3-2 x 8 10-10 9-6 8-6 7-9 7-2 6-8 6-4 

3-2 x 10 13-0 11-3 10-0 9-2 8-6 7-11 7-6 
3-2 x 12 15-3 13-3 11-10 10-9 10-0 9-4 8-10 

3 X 6or2-2x6 5-5 4-8 4-2 3-10 3-6 3-1 2-9 
3X8or2-2X8 6-10 5-11 5-4 4-10 4-6 4-1 3-8 

3X10or2-2X10 8-4 7-3 6-6 5-11 5-6 5-1 4-8 

Douglas fir-larch0
, 

3 X 12 or 2 - 2 X 12 9-8 8-5 7-6 6-10 6-4 5-11 5-7 

hem-fir, 4X6 6-5 5-6 4-11 4-6 4-2 3-11 3-8 
spruce-pine-fir°, 4X8 8-5 7-3 6-6 5-11 5-6 5-2 4-10 
redwood, 

4 x 10 9-11 8-7 7-8 7-0 6-6 6-1 5-8 western cedars, 
ponderosa pinef, 4 x 12 11-5 9-11 8-10 8-1 7-6 7-0 6-7 
red pinef 

3-2 x 6 7-4 6-8 6-0 5-6 5-1 4-9 4-6 
3-2 x 8 9-8 8-6 7-7 6-11 6-5 6-0 5-8 

3-2X10 12-0 10-5 9-4 8-6 7-10 7-4 6-11 
3-2 x 12 13-11 12-1 10-9 9-10 9-1 8-6 8-1 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound= 0.454 kg. 
a. Ground snow load, live load= 40 psf, dead load= 10 psf, LIA= 360 at main span, LIA= 180 at cantilever with a 220-pound point load applied at the end. 
b. Beams supporting deck joists from one side only. 
c. No. 2 grade, wet service factor. 
d. Beam depth shall be greater than or equal to depth of joists with a flush beam condition. 
e. Includes incising factor. 
f. Northern species. Incising factor not included. 

5 - -=a 
f'J------~M~-~--~--~M~_~M~-~M~------9 
I I 
I I 
L------ ------~ 

BEAM 

POST 

BEAM SPAN 

DROPPED BEAM 

JOISTS/?\ 

5------=n====rr=..=~=rr====n===n====;n=---- a 
~------ ~ w ~ ~ 00 00 ~ 
L------ ------~ 

BEAM 

POST 

BEAM SPAN 

FLUSH BEAM 

FIGURE R507.6 
TYPICAL DECK BEAM SPANS 
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R507.7.1 Deck post to deck beam. Deck beams shall be 
attached to deck posts in accordance with Figure R507. 7 .1 
or by other equivalent means capable to resist lateral dis
placement. Manufactured post-to-beam connectors shall 
be sized for the post and beam sizes. All bolts shall have 
washers under the head and nut. 

Exception: Where deck beams bear directly on foot
ings in accordance with Section R507. 8 .1. 

R507.8 Deck posts. For single-level wood-framed decks 
with beams sized in accordance with Table R507.6, deck post 
size shall be in accordance with Table R507.8. 

TABLE R507.8 
DECK POST HEIGHT" 

DECK POST SIZE MAXIMUM HEIGHT" 

4X4 8' 

4X6 8' 

6X6 14' 

For SI: 1 foot = 304.8 mm. 
a. Measured to the underside of the beam. 

2W'MIN. --I J..--

FLOORS 

R507 .8.1 Deck post to deck footing. Posts shall bear on 
footings in accordance with Section R403 and Figure 
R507.8.l. Posts shall be restrained to prevent lateral dis
placement at the bottom support. Such lateral restraint 
shall be provided by manufactured connectors installed in 
accordance with Section R507 and the manufacturers' 
instructions or a minimum post embedment of 12 inches 
(305 mm) in surrounding soils or concrete piers. 

APPROVED 
POST CAP 

For SI: 1 inch= 25.4 mm. 

GRADE 

NOTCHED POST 

CONCRETE 
STEM 

(2) %" DIAMETER 
THROUGH-BOLTS 
WITH WASHERS 

NOTCH 
POST 

FIGURE R507.7.1 
DECK BEAM TO DECK POST 

POST CAP 

. ·. ~111~ ~·. ~ /.J'il I ~PICAL &iilll~ ·9. 
0: 

. . FOOTING 
0 

0 ... 

. o··o·= .. 
. . " . . . . . . . . . . ~· 0 ... · .... 

· C:: · = ·. e:,- :~ 

FIGURE R507.8.1 
TYPICAL DECK POSTS TO DECK FOOTINGS 
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CHAPTER 6 

WALL CONSTRUCTION 

SECTION R601 
GENERAL 

R601.l Application. The provisions of this chapter shall 
control the design and construction of walls and partitions for 
buildings. 

R601.2 Requirements. Wall construction shall be capable of 
accommodating all loads imposed in accordance with Section 
R301 and of transmitting the resulting loads to the supporting 
structural elements. 

R601.2.1 Compressible floor-covering materials. Com
pressible floor-covering materials that compress more than 
1
/ 32 inch (0.8 mm) when subjected to 50 pounds (23 kg) 

applied over 1 inch square (645 mm) of material and are 
greater than 1/ 8 inch (3.2 mm) in thickness in the uncom
pressed state shall not extend beneath walls, partitions or 
columns, which are fastened to the floor. 

SECTION R602 
WOOD WALL FRAMING 

R602.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro
visions of this section. 

R602.l.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an. 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certification of inspection issued by a 
lumber grading or inspection agency meeting the require
ments of this section shall be accepted. 

R602.1.2 End-jointed lumber. Approved end-jointed 
lumber identified by a grade mark conforming to Section 
R602. l shall be permitted to be used interchangeably with 
solid-sawn members of the same species and grade. End
jointed lumber used in an assembly required elsewhere in 
this code to have a fire-resistance rating shall have the des
ignation "Heat Resistant Adhesive" or "HRA" included in 
its grade mark. 

R602.1.3 Structural glued-laminated timbers. Glued
laminated timbers shall be manufactured and identified as 
required in ANSI/AITC A190.l and ASTM D 3737. 

R602.1.4 Structural log members. Structural log mem
bers shall comply with the provisions of ICC 400. 

R602.l.5 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab
lished and monitored in accordance with ASTM D 5456. 

R602.1.6 Cross-laminated timber. Cross-laminated tim
ber shall be manufactured and identified as required by 
ANSI/APA PRG 320. 
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R602.l.7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/ AP A PRR 410 or shall 
be evaluated in accordance with ASTM D 7672. Structural 
capacities shall be in accordance with either ANSI/APA 
PRR 410 or established in accordance with ASTM D 
7672. Rim boards conforming to ANSI/APA PRR 410 
shall be marked in accordance with that standard. 

R602.l.8 Wood structural panels. Wood structural panel 
sheathing shall conform to DOC PS 1, DOC PS 2 or, when 
manufactured in Canada, CSA 0437 or CSA 0325. Panels 
shall be identified for grade, bond classification, and per
formance category by a grade mark or certificate of 
inspection issued by an approved agency. 

R602.1.9 Particleboard. Particleboard shall conform to 
ANSI A208. l. Particleboard shall be identified by the 
grade mark or certificate of inspection issued by an 
approved agency. 

R602.1.10 Fiberboard. Fiberboard shall conform to 
ASTM C 208. Fiberboard sheathing, where used structur
ally, shall be identified by an approved agency as con
forming to ASTM C 208. 

R602.2 Grade. Studs shall be a minimum No. 3, standard or 
stud grade lumber. 

Exception: Bearing studs not supporting floors and non
bearing studs shall be permitted to be utility grade lumber,. 
provided the studs are spaced in accordance with Table 
R602.3(5). 

R602.3 Design and construction. Exterior walls of wood
frame construction shall be designed and constructed in 
accordance with the provisions of this chapter and Figures 
R602.3(1) and R602.3(2), or in accordance with A WC NDS. 
Components of exterior walls shall be fastened in accordance 
with Tables R602.3(1) through R602.3(4). Wall sheathing 
shall be fastened directly to framing members and, where 
placed on the exterior side of an exterior wall, shall be capa
ble of resisting the wind pressures listed in Table R301.2(2) 
adjusted for height and exposure using Table R301.2(3) and 
shall conform to the requirements of Table R602.3(3). Wall 
sheathing used only for exterior wall covering purposes shall 
comply with Section R703. 

Studs shall be continuous from support at the sole plate to a 
support at the top plate to resist loads perpendicular to the 
wall. The support shall be a foundation or floor, ceiling or 
roof diaphragm or shall be designed in accordance with 
accepted engineering practice. 

Exception: Jack studs, trimmer studs and cripple studs at 
openings in walls that comply with Tables R602.7(1) and 
R602.7(2). 
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WALL CONSTRUCTION 

ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

TABLE R602.3(1) 
FASTENING SCHEDULE 

DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE 
OF FASTENER"·•·• 

Roof 

4-8d box (21lz 11 x 0.113'') or 

Blocking between ceiling joists or rafters to top plate 
3-8d common (21fz 11 x 0.131 '');or 
3-lOd box (3 11 x 0.128 '');or 
3-3 11 x 0.131 11 nails 

4-8d box (21/z" x 0.113 '');or 

Ceiling joists to top plate 
3-8d common (21lz 11 x 0.131 '');or 
3-lOd box (3 11 x 0.128''); or 
3-3 11 x 0.131 11 nails 

Ceiling joist not attached to parallel rafter, laps over 4-lOd box (3 11 x0.128''); or 
partitions [see Sections R802.3.l, R802.3.2 and Table 3-16d common (31/z 11 x 0.162''); or 
R802.5.1(9)] 4-3 11 x 0.131 11 nails 

9eiling joist attached to parallel rafter (heel joint) 
[see Sections R802.3.1 and R802.3.2 and Table Table R802.5.1(9) 
R802.5.1(9)] 

Collar tie to rafter, face nail or 11
/ 4

11 x 20 ga. ridge strap to 
4-lOd box (3 11 x 0.128 '');or 
3-lOd common (3 11 x 0.148''); or 

rafter 
4-3 11 x 0.131 11 nails 

3-16d box nails (31/z" x 0.135''); or 

Rafter or roof truss to plate 
3-lOd common nails (3 11 x 0.148''); or 
4-lOd box (3 11 x 0.128 '');or 
4-3 11 x 0.131 11 nails 

4-16d (31/z" x 0.135''); or 
3-lOd common (31/z 11 x 0.148''); or 
4-lOd box (3 11 x0.128''); or 

Roof rafters to ridge, valley or hip rafters or roof rafter 4-3 11 x 0.131 11 nails 
to minimum 2" ridge beam 3-16d box 31/z 11 x 0.135''); or 

2-16d common (31lz 11 x 0.162''); or 
3-lOd box (3 11 x 0.128 '');or 
3-3 11 x 0.131 11 nails 

Wall 

16d common (31/z 11 x 0.162'') 
Stud to stud (not at braced wall panels) lOd box (3 11 x 0.128 ''); or 

3 11 x 0.131 11 nails 

Stud to stud and abutting studs at intersecting wall comers 
16d box (31/z 11 x 0.135 '');or 
3 11 xO.l3l 11 nails 

(at braced wall panels) 
16d common (31/z 11 x 0.162'') 

Built-up header (2" to 211 header with 1/z" spacer) 
16d common (31/z 11 x 0.162'') 

16d box (31/z 11 x 0.135'') 

5-8d box (21lz 11 x 0.113''); or 
Continuous header to stud 4-8d common (21lz 11 x 0.131 ''); or 

4-lOd box (3 11 x 0.128'') 

16d common (31/z 11 x 0.162'') 

Top plate to top plate lOd box (3 11 x 0.128''); or 
3 11 x 0.131 11 nails 

8-16d common (31/z 11 x 0.162''); or 
Double top plate splice for SDCs A-Dz with seismic braced 12-16d box (31/z 11 x 0.135''); or 

wall line spacing < 25' 12-lOd box (3 11 x 0.128''); or 
12-3 11 x 0.131 11 nails 

Double top plate splice SDCs D0, D1, or Dz; and braced wall 
line spacing ~ 25' 12-16d (31/z 11 x 0.135'') 

(continued) 

SPACING AND LOCATION 

Toe nail 

Per joist, toe nail 

Face nail 

Face nail 

Face nail each rafter 

2 toe nails on one side and 1 toe nail 
on opposite side of each rafter or 
truss; 

Toenail 

End nail 

24 11 o.c. face nail 

16 11 o.c. face nail 

12 11 o.c. face nail 

16 11 o.c. face nail 

16 11 o.c. each edge face nail 

12 11 o.c. each edge face nail 

Toe nail 

16 11 o.c. face nail 

12 11 o.c. face nail 

Face nail on each side of end joint 
(minimum 24 11 lap splice length each 
side of end joint) 
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ITEM DESCRIPTION OF BUILDING ELEMENTS 

Bottom plate to joist, rim joist, band joist or 
14 

blocking (not at braced wall panels) 

Bottom plate to joist, rim joist, band joist or 
15 

blocking (at braced wall panel) 

16 Top or bottom plate to stud 

17 Top plates, laps at comers and intersections 

18 l "brace to each stud and plate 

19 l " x 6 11 sheathing to each bearing 

20 1" x 8" and wider sheathing to each bearing 

21 Joist to sill, top plate or girder 

22 
Rim joist, band joist or blocking to sill or top 

plate (roof applications also) 

23 1 " x 6 11 subfloor or less to each joist 

2015 INTERNATIONAL RESIDENTIAL CODE® 

TABLE R602.3(1)-continued 
FASTENING SCHEDULE 

NUMBER AND TYPE OF FASTENERa,b,c 

16d common (31
/ 2 " x 0.162'') 

16d box (31
/ 2 " x 0.135''); or 

3" x 0.131" nails 

3-16d box (31
/ 2" x 0.135''); or 

2-16d common (31
// x 0.162''); or 

4-3" x 0.131" nails 

4-8d box (21
/ 2" x 0.113''); or 

3-16d box (3 1
/ 2" x 0.135''); or 

4-8d common (21
// x 0.131 '');or 

4-lOd box (3" x 0.128''); or 
4-3" x 0.131 "nails 

3-16d box (31
/ 2" x 0.135"); or 

2-16d common (31
// x 0.162''); or 

3-lOd box (3" x 0.128''); or 
3-3" x 0.131" nails 

3-lOd box (3" x 0.128 ''); or 
2-16d common (31

/ 2" x 0.162''); or 
3-3" x 0.131" nails 

3-8d box (21
/ 2" x 0.113''); or 

2-8d common (21
/ 2"x 0.131''); or 

2-lOd box (3" x 0.128''); or 
2 staples 13

/ 4 " 

3-8d box (21
/ 2" x 0.113''); or 

2-8d common (21
/ 2 " x 0.131''); or 

2-lOd box (3" x 0.128''); or 
2 staples, l" crown, 16 ga., 13

/ 4 " long 

3-8d box (21
/ 2 " x 0.113''); or 

3-8d common (21
/ 2 " x 0.131 '');or 

3-lOd box (3" x 0.128''); or 
3 staples, l " crown, 16 ga., 13 I/ long 

Wider than 1" x 8" 
4-8d box (21

/ 2" x 0.113''); or 
3-8dcommon (21/2 "x 0.131''); or 
3- lOd box (3" x 0.128 ''); or 
4 staples, 1" crown, 16 ga., 13

// long 

Floor 

4-8d box (21
/ 2 " x 0.113''); or 

3-8d common (21
/ 2 " x 0.131 '');or 

3- lOd box (3" x 0.128 ''); or 
3-3" x 0.131 "nails 

8d box (21
/ 2 " x 0.113'') 

8d common (21
/ 2" x 0.131 '');or 

lOd box (3" x 0.128''); or 
3"x 0.13l"nails 

3-8d box (21
/ 2 " x 0.113''); or 

2-8d common (21
/ 2" x 0.131''); or 

3-lOd box (3" x 0.128''); or 
2 staples, 1" crown, 16 ga., 13

// long 

(continued) 

WALL CONSTRUCTION 

SPACING AND LOCATION 

16" o.c. face nail 

12" o.c. face nail 

3each16" o.c. face nail 
2 each 16" o.c. face nail 
4 each 16" o.c. face nail 

Toenail 

End nail 

Face nail 

Face nail 

Face nail 

Face nail 

Toenail 

4" o.c. toe nail 

611 o.c. toe nail 

Face nail 
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WALL CONSTRUCTION 

ITEM 

24 

25 

26 

27 

28 

29 

ITEM 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

DESCRIPTION OF BUILDING ELEMENTS 

2" subfloor to joist or girder 

2" planks (plank & beam-floor & roof) 

Band or rim joist to joist 

Built-up girders and beams, 2-inch lumber 
layers 

Ledger strip supporting joists or rafters 

Bridging to joist 

DESCRIPTION 
OF BUILDING ELEMENTS 

TABLE 602.3(1) 
FASTENING SCHEDULE-continued 

NUMBER AND TYPE OF FASTENER"·"·• 

Floor 

3-16d box (31/2" x 0.135'); or 
2-16d common (31/2" x 0.162') 

3-16d box (31/2" x 0.135'); or 
2-16d common (31/2" x 0.162') 

3-16d common (31/z" x 0.162') 
4-10 box (3" x 0.128'), or 
4-3" x 0.131" nails; or 
4-3" x 14 ga. staples, 7/1/ crown 

20d common (4" x 0.192'); or 

lOd box (3" x 0.128'); or 
3" x 0.131" nails 

And: 
2-20d common (4" x 0.192'); or 
3-lOd box (3" x 0.128'); or 
3-3" x 0.131" nails 

4-16d box (31/2" x 0.135'); or 
3-16d common (31/2" x 0.162'); or 
4-lOd box (3" x 0.128'); or 
4-3" x 0.131" nails 

2-lOd (3,, x 0.128') 

NUMBER AND 
TYPE OF FASTENER"·"·• 

SPACING AND LOCATION 

Blind and face nail 

At each bearing, face nail 

End nail 

Nail each layer as follows: 32" o.c. 
at top and bottom and staggered. 

24" o.c. face nail at top and bottom 
staggered on opposite sides 

Face nail at ends and at each splice 

At each joist or rafter, face nail 

Each end, toe nail 

SPACING OF FASTENERS 

Intermediate Edges 
{inches)" 

supports.,• 
{inches) 

Wood structural panels, subfloor, roof and interior wall sheathing to framing and particleboard wall sheathing to framing 
[see Table R602.3(3) for wood structural panel exterior wall sheathing to wall framing] 

3/8"-1/2" 6d common (2" x 0.113') nail (subfloor, wallY 
6 12r 

8d common (21/2" x 0.131 ')nail (roof) 

19/32" - 1" 8d common nail (21/2" x 0.131 ') 6 12f 

1118"-ll/4" 
lOd common (3" x 0.148 ')nail; or 

6 12 8d (21/2" x 0.131 ')deformed nail 

Other wall sheathing9 
1/ 2" structural cellulosic fiberboard 11/2" galvanized roofing nail, 7/1/head 

3 6 sheathing diameter, or 1" crown staple 16 ga., 11/4" long 
2%2" structural cellulosic 13 / 4" galvanized roofing nail, 7/16" head diame-

3 6 fiberboard sheathing ter, or 1" crown staple 16 ga., 11
/ 4" long 

1/2" gypsum sheathingd 
11

/ 2" galvanized roofing nail; staple galvanized, 
11

/ 2" long; 11/4" screws, Type W or S 7 7 

5
/8" gypsum sheathingd 1 % " galvanized roofing nail; staple galvanized, 

15
/ 8" long; 15

/ 8" screws, Type W or S 7 7 

Wood structural panels, combination subfloor underlayment to framing 

3// and less 
6d deformed (2" x 0.120') nail; or 

6 12 8d common (21/z" x 0.131 ') nail 

7/8"-1" 8d common (21
/ 2" x 0.131 ')nail; or 

8d deformed (21
/ 2" x 0.120') nail 6 12 

11
/ 8"-11

// 
lOd common (3" x 0.148") nail; or 

6 12 8d deformed (21/2" x 0.120') nail 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis; 1 ksi = 6.895 MPa. 

(continued) 
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WALL CONSTRUCTION 

TABLE R602.3(1)-continued 
FASTENING SCHEDULE 

a. Nails are smooth-common, box or deformed shanks except where otherwise stated. Nails used for framing and sheathing connections shall have minimum 
average bending yield strengths as shown: 80 ksi for shank diameter of 0.192 inch (20d common nail), 90 ksi for shank diameters larger than 0.142 inch but 
not larger than 0.177 inch, and 100 ksi for shank diameters of 0.142 inch or less. 

b. Staples are 16 gage wire and have a minimum 7/ 16-inch on diameter crown width. 
c. Nails shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater. 
d. Four-foot by 8-foot or 4-foot by 9-foot panels shall be applied vertically. 
e. Spacing of fasteners not included in this table shall be based on Table R602.3(2). 
f. Where the ultimate design wind speed is 130 mph or less, nails for attaching wood structural panel roof sheathing to gable end wall framing shall be spaced 6 

inches on center. Where the ultimate design wind speed is greater than 130 mph, nails for attaching panel roof sheathing to intermediate supports shall be 
spaced 6 inches on center for minimum 48-inch distance from ridges, eaves and gable end walls; and 4 inches on center to gable end wall framing. 

g. Gypsum sheathing shall conform to AS1M C 1396 and shall be installed in accordance with GA 253. Fiberboard sheathing shall conform to AS1M C 208. 
h. Spacing of fasteners on floor sheathing panel edges applies to panel edges supported by framing members and required blocking and at floor perimeters only. 

Spacing of fasteners on roof sheathing panel edges applies to panel edges supported by framing members and required blocking. Blocking of roof or floor 
sheathing panel edges perpendicular to the framing members need not be provided except as required by other provisions of this code. Floor perimeter shall be 
supported by framing members or solid blocking. 

i. Where a rafter is fastened to an adjacent parallel ceiling joist in accordance with this schedule, provide two toe nails on one side of the rafter and toe nails from 
the ceiling joist to top plate in accordance with this schedule. The toe nail on the opposite side of the rafter shall not be required. 

R602.3.l Stud size, height and spacing. The size, height 
and spacing of studs shall be in accordance with Table 
R602.3.(5). 

Exceptions: 

1. Utility grade studs shall not be spaced more than 
16 inches (406 mm) on center, shall not support 
more than a roof and ceiling, and shall not exceed 
8 feet (2438 mm) in height for exterior walls and 
load-bearing walls or 10 feet (3048 mm) for inte
rior nonload-bearing walls. 

2. Where snow loads are less than or equal to 25 
pounds per square foot (1.2 k:Pa), and the ultimate 
design wind speed is less than or equal to 130 mph 
(58.l mis), 2-inch by 6-inch (38 mm by 14 mm) 
studs supporting a roof load with not more than 6 
feet (1829 mm) of tributary length shall have a 
maximum height of 18 feet (5486 mm) where 
spaced at 16 inches (406 mm) on center, or 20 feet 
(6096 mm) where spaced at 12 inches (304.8 mm) 
on center. Studs shall be minimum No. 2 grade 
lumber. 

R602.3.2 Top plate. Wood stud walls shall be capped with 
a double top plate installed to provide overlapping at cor
ners and intersections with bearing partitions. End joints in 
top plates shall be offset not less than 24 inches (610 mm). 
Joints in plates need not occur over studs. Plates shall be not 
less than 2-inches (51 mm) nominal thickness and have a 
width not less than the width of the studs. 

Exception: A single top plate used as an alternative to 
a double top plate shall comply with the following: 

1. The single top plate shall be tied at comers, inter
secting walls, and at in-line splices in straight 
wall lines in accordance with Table R602.3.2. 

2. The rafters or joists shall be centered over the studs 
with a tolerance ofnot more than 1 inch (25 mm). 

3. Omission of the top plate is permitted over headers 
where the headers are adequately tied to adjacent 
wall sections in accordance with Table R602.3.2. 

R602.3.3 Bearing studs. Where joists, trusses or rafters 
are spaced more than 16 inches (406 mm) on center and 
the bearing studs below are spaced 24 inches (610 mm) on 
center, such members shall bear within 5 inches (127 mm) 
of the studs beneath. 

Exceptions: 

1. The top plates are two 2-inch by 6-inch (38 mm 
by 140 mm) or two 3-inch by 4-inch (64 mm by 
89 mm) members. 

2. A third top plate is installed. 

3. Solid blocking equal in size to the studs is 
installed to reinforce the double top plate. 

R602.3.4 Bottom (sole) plate. Studs shall have full bear
ing on a nominal 2-by (51 mm) or larger plate or sill hav
ing a width not less than to the width of the studs. 

TABLE R602.3.2 
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS 

TOP-PLATE SPLICE LOCATION 

CONDITION Corners and intersecting walls Butt joints in straight walls 

Splice plate size Minimum nails Splice plate size Minimum nails 
each side of joint each side of joint 

Structures in SDC A-C; and in SDC 3" x 611 x 0.036" 
(6) 8d box 

3' x 12" x 0.036" 
(12) 8d box 

D0, D 1 and D2 with braced wall line galvanized steel plate 
(21

/ 2" X 0.113") nails 
galvanized steel plate 

(21
/ 2" X 0.113") nails 

spacing less than 25 feet or equivalent or equivalent 

Structures in SDC D0, D 1 and D2, with 3" x 811 by 0.036" 
(9) 8d box 

3' x 16" x 0.036" 
(18) 8d box 

braced wall line spacing greater than galvanized steel plate 
(21

/2'' X 0.113") nails 
galvanized steel plate 

(21
/ 2" X 0.113") nails 

or equal to 25 feet or equivalent or equivalent 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

2015 INTERNATIONAL RESIDENTIAL CODE® 161 

I 



WALL CONSTRUCTION 

TABLE R602.3(2) 
ALTERNATE ATTACHMENTS TO TABLE R602.3(1) 

NOMINAL MATERIAL THICKNESS DESCRIPTION"' b OF FASTENER AND LENGTH 
SPACING0 0F FASTENERS 

(inches) (inches) Edges Intermediate supports 
(inches) (inches) 

Wood structural panels subfloor, roof" and wall sheathing to framing and particleboard wall sheathing to framing' 

Staple 15 ga. 13/4 4 8 

Up to 1/2 0.097 - 0.099 Nail 21/4 3 6 

Staple 16 ga. 13/4 3 6 

0.113 Nail 2 3 6 

19/32and 5/s Staple 15and16 ga. 2 4 8 

0.097 - 0.099 Nail 21/4 4 8 

Staple 14 ga. 2 4 8 

23/32 and 3/4 
Staple 15 ga. 13/4 3 6 

0.097 - 0.099 Nail 21/4 4 8 

Staple 16 ga. 2 4 8 

Staple 14 ga. 21/4 4 8 

0.113 Nail 21/4 3 6 
1 

Staple 15 ga. 21/4 4 8 

0.097 - 0.099 Nail 21/2 4 8 

DESCRIPTION"'bOF FASTENER AND LENGTH 
SPACING0 0F FASTENERS 

NOMINAL MATERIAL THICKNESS 
· (inches) (inches) Edges Body of panel• 

(inches) (inches) 

Floor underlayment; plywood-hardboard-particleboard1-fiber-cementh 

Fiber-cement 

3d, corrosion-resistant, ring shank nails 
3 6 (finished flooring other than tile) 

Staple 18 ga., 7/ 8 long, 1/4 crown 
3 6 

\ 
(finished flooring other than tile) 

11/4 long x .121 shank x .375 head diameter corrosion-resistant 
(galvanized or stainless steel) roofing nails (for tile finish) 

8 8 

11/4 long, No. 8 x .375 head diameter, ribbed wafer-head screws 
8 8 (for tile finish) 

Plywood 

1/4 and 5/16 

l 1/4ring or screw shank nail-minimum 
121/2ga. (0.099") shank diameter 

3 6 

Staple 18 ga., 7/8, 
3/16 crown width 2 5 

u/32> 3/8, 15/32• and 1/2 
l 1/4 ring or screw shank nail-minimum 

121/2ga. (0.099") shank diameter 6 8e 

19/32• 5/8, 23/32 and 3/4 

11/2 ring or screw shank nail-minimum 
121/2ga. (0.099'') shank diameter 

6 8 

Staple 16 ga. 11/2 6 8 

Hardboard' 

11/2 long ring-grooved underlayment nail 6 6 

0.200 4d cement-coated sinker nail 6 6 

Staple 18 ga., \long (plastic coated) 3 6 

Particleboard 

1/4 
4d ring-grooved underlayment nail 3 6 

Staple 18 ga., 7/ 8 long, 3/ 16 crown 3 6 

3/8 
6d ring-grooved underlayment nail 6 10 

Staple 16ga.,l1/8long, 3/ 8crown 3 6 

1/2, 5/8 
6d ring-grooved underlayment nail 6 10 

Staple 16 ga., 15/8long, 3/8 crown 3 6 

(continued) 
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WALL CONSTRUCTION 

TABLE R602.3(2) 
ALTERNATE ATTACHMENTS TO TABLE R602.3(1)-continued 

For SI: 1 inch= 25.4 mm. 
a. Nail is a general description and shall be permitted to be T-head, modified round head or round head. 
b. Staples shall have a minimum crown width of7/16-inch on diameter except as noted. 
c. Nails or staples shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater. Nails or staples shall be spaced at not 

more than 12 inches on center at intermediate supports for floors. 
d. Fasteners shall be placed in a grid pattern throughout the body of the panel. 
e. For 5-ply panels, intermediate nails shall be spaced not more than 12 inches on center each way. 
f. Hardboard underlayment shall conform to CP Al ANSI Al35.4 
g. Specified alternate attachments for roof sheathing shall be permitted where the ultimate design wind speed is less than 130 mph. Fasteners attaching wood I 

structural panel roof sheathing to gable end wall framing shall be installed using the spacing listed for panel edges. 
h. Fiber-cement underlayment shall conform to ASTM C 1288 or ISO 8336, Category C. 

TABLE R602.3(3) 
REQUIREMENTS FORWOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES•,b,c 

MINIMUM ULTIMATE DESIGN 
MINIMUM NAIL MINIMUM WOOD 

NOMINAL MAXIMUM WALL 
PANEL NAIL SPACING WIND SPEED V u1t 

STRUCTURAL 
PANEL STUD SPACING (mph) 

PANEL SPAN 
Penetration RATING 

THICKNESS (inches) Edges Field Wind exposure category 
Size (inches) (inches) (inches o.c.) (Inches o.c.) B c D 

6dCommon 
1.5 24/0 3/8 16 6 12 140 115 110 (2.0" x 0.113') 

8dCommon 
1116 

16 6 12 170 140 135 
1.75 24/16 (2.5"x 0.131') 24 6 12 140 115 110 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. Panel strength axis parallel or perpendicular to supports. Three-ply plywood sheathing with studs spaced more than 16 inches on center shall be applied with 

panel strength axis perpendicular to supports. 
b. Table is based on wind pressures acting toward and away from building surfaces in accordance with Section R301.2. Lateral bracing requirements shall be in 

accordance with Section R602.10. 
c. Wood structural panels with span ratings of Wall-16 or Wall-24 shall be permitted as an alternate to panels with a 24/0 span rating. Plywood siding rated 16 

o.c. or 24 o.c. shall be permitted as an alternate to panels with a 24/16 span rating. Wall-16 and Plywood siding 16 o.c. shall be used with studs spaced not 
more than 16 inches on center. 

TABLE R602.3(4) 
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING" 

STUD SPACING 
THICKNESS 

GRADE (inches) 
(inch) 

When siding is nailed to studs When siding is nailed to sheathing 

3/8 M-1 Exterior glue 16 -

1/2 M-2 Exterior glue 16 16 

For SI: 1inch=25.4 mm. 
a. Wall sheathing not exposed to the weather. If the panels are applied horizontally, the end joints of the panel shall be offset so that four panel corners will not 

meet. All panel edges must be supported. Leave a 1
/ 16-inch gap between panels and nail not less than 3/ 8 inch from panel edges. 
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WALL CONSTRUCTION 

TABLE R602.3(5) 
SIZE, HEIGHT AND SPACING OF WOOD STUDS" 

BEARING WALLS NONBEARING WALLS 

STUD SIZE 
(inches) 

2x4 
3x4 
2x5 
2x6 

Laterally 
unsupported 
stud height" 

(feet) 

10 

10 

10 

10 

Maximum spacing 
when supporting a 

roof-ceiling assembly 
or a habitable attic 

assembly, only 
(inches) 

24c 

24 
24 

24 

For SI: '1 inch= 25.4 mm, 1 foot= 304.8 mm. 

Maximum spacing 
when supporting one 

floor, plus a roof
ceiling assembly or a 

habitable attic 
assembly (Inches) 

16c 

24 
24 
24 

Maximum spacing 
when supporting two 

floors, plus a roof
ceiling assembly or a 

habitable attic 
assembly (inches) 

16 

16 

Maximum spacing 
when supporting 
one floor height" 

(inches) 

24 
24 
24 
24 

Laterally 
unsupported 
stud height" 

(feet) 

10 

14 

14 

16 

20 

Maximum 
spacing 
(inches) 

16 

24 
24 
24 
24 

I 
a. Listed heights are distances between points of lateral support placed perpendicular. to the plane of the wall. Bearing walls shall be sheathed on not less than 

one side or bridging shall be installed not greater than 4 feet apart measured vertically from either end of the stud. Increases in unsupported height are 
permitted where in compliance with Exception 2 of Section R602.3.1 or designed in accordance with accepted engineering practice. 

b. Shall not be used in exterior walls. 
c. A habitable attic assembly supported by 2 x 4 studs is limited to a roof span of 32 feet. Where the roof span exceeds 32 feet, the wall studs shall be increased 

to 2 x 6 or the studs shall be designed in accordance with accepted engineering practice. 

TOP PLATE 

BOTTOM PLATE 

TOP PLATE 

BAND JOIST 
OR BLOCKING 

RAFTERS AND CEILING 
JOISTS OR APPROVED 
ROOF TRUSS 

SECOND STORY 

FLOOR JOIST-
SEE DRILLING AND 
NOTCHING PROVISIONS 
SECTION R502.8 

JOIST 

JOIST IS PERMITTED TO 
BE CUT OR NOTCHED 
BETWEEN THESE LIMITS 

~ I• 1/a SPAN •I 1
/3 SPAN 

FOR BLOCKING AND 
BRIDGING-SEE 
SECTION R502. 7 

BEARING 
WALL 

WALLSTUD-
SEE DRILLING AND 
NOTCHING PROVISIONS 
SECTION R602.6 

JOIST NAILED TO 
STUD 

1 IN. x 4 IN. RIBBON 
CUT INTO STUD
SEE SECTION R502.6 

SEE SECTION R602.8 
FOR FIRE BLOCKING 

CRAWL SPACE OR 
BASEMENT 
FOUNDATION 

MONOLITHIC 
SLAB-ON-GRADE 
FOUNDATION 

PLATFORM FRAMING BALLOON FRAMING 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm. 

FIGURE R602.3(1) 
TYPICAL WALL, FLOOR AND ROOF FRAMING 
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WALL CONSTRUCTION 

SINGLE OR DOUBLE 
TOP PLATE 

CUT PLATE TIED WITH 
16 GAGE STEEL STRAP. 
SEE SECTION R602.6.1 

/

STAGGER JOINTS 24 IN. OR 
USE SPLICE PLATES 
SEE SECTION R602.3.2 

1-------1rt---tt---+l----l+---++::::::,,---l-1,__ FULL-HEIGHT STUDS 
ADJACENT TO HEADER 

FIREBLOCKAROUND 
PIPE 

SEE SECTION 
R602.7.5 

HEADER-
SEE TABLES R602.7(1) 
AND R602.7(2) 

~--JACK STUDS OR ---.i 
TRIMMERS 

WALL STUDS 
SEE SECTION R602.3 

BOTTOM 
PLATE 

SUB FLOOR 

SILL PLATE 

1 IN. BY 4 IN. 
DIAGONAL BRACE 
LET INTO STUDS 

APPLY APPROVED SHEATHING OR BRACE 
EXTERIOR WALLS WITH 1 IN. BY 4 IN. BRACES LET 
INTO STUDS AND PLATES AND EXTENDING FROM 
BOTTOM PLATE TO TOP PLATE, OR OTHER 
APPROVED METAL STRAP DEVICES INSTALLED IN 
ACCORDANCE WITH THE MANUFACTURER'S 
SPECIFICATIONS. SEE SECTION R602.10. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

ANCHOR BOLTS EMBEDDED IN 
FOUNDATION 6 FT. O.C. MAX. 

SOLID BLOCKING 

FLOOR JOISTS 

FOUNDATION 
CRIPPLE WALL
SEE SECTION R602.9 

FOUNDATION 
WALL STUDS 

CORNER AND PARTITION POSTS 

NOTE: A THIRD STUD AND/OR PARTITION INTERSECTION 
BACKING STUDS SHALL BE PERMITTED TO BE OMITTED 
THROUGH THE USE OF WOOD BACKUP CLEATS METAL 
DRYWALL CLIPS OR OTHER APPROVED DEVICES THAT 
WILL SERVE AS ADEQUATE BACKING FOR THE FACING 
MATERIALS. 

FIGURE R602.3(2) 
FRAMING DETAILS 
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WALL CONSTRUCTION 

R602.3.5 Braced wall panel uplift load path. Braced 
wall panels located at exterior walls that support roof raf
ters or trusses (including stories below top story) shall 
have the framing members connected in accordance with 
one of the following: 

1. Fastening in accordance with Table R602.3(1) where: 

1.1. The ultimate design wind speed does not 
exceed 115 mph (51 mis), the wind exposure 
category is B, the roof pitch is 5:12 or greater, 
and the roof span is 32 feet (9754 mm) or less. 

1.2. The net uplift value at the top of a wall does 
not exceed 100 plf (146 N/mm). The net uplift 
value shall be determined in accordance with 
Section R802.ll and shall be permitted to be 
reduced by 60 plf (86 N/mm) for each full 
wall above. 

2. Where the net uplift value at the top of a wall 
exceeds 100 plf (146 N/mm), installing approved 
uplift framing connectors to provide a continuous 
load path from the top of the wall to the foundation 
or to a point where the uplift force is 100 plf (146 NI 
mm) or less. The net uplift value shall be as deter-
mined in Item 1.2. · 

3. Wall sheathing and fasteners designed to resist com
bined uplift and shear forces in accordance with 
accepted engineering practice. 

R602.4 Interior load-bearing walls. Interior load-bearing 
walls shall be constructed, framed and fireblocked as speci
fied for exterior walls. 

R602.5 Interior nonbearing walls. Interior nonbearing 
walls shall be permitted to be constructed with 2-inch by 3-
inch (51 mm by 76 mm) studs spaced 24 inches (610 mm) on 
center or, where not part of a braced wall line, 2-inch by 4-
inch (51 mm by 102 mm) flat studs spaced at 16 inches (406 
mm) on center. Interior nonbearing walls shall be capped 
with not less than a single top plate. Interior nonbearing walls 
shall be fireblocked in accordance with Section R602.8. 

R602.6 Drilling and notching of studs. Drilling and notch
ing of studs shall be in accordance with the following: 

1. Notching. Any stud in an exterior wall or bearing parti
tion shall be permitted to be cut or notched to a depth 
not exceeding 25 percent of its width. Studs in nonbear
ing partitions shall be permitted to be notched to a 
depth not to exceed 40 percent of a single stud width. 

2. Drilling. Any stud shall be permitted to be bored or 
drilled, provided that the diameter of the resulting hole 
is not more than 60 percent of the stud width, the edge 
of the hole is not more than 5/ 8 inch (16 mm) to the 'edge 
of the stud, and the hole is not located in the same sec
tion as a cut or notch. Studs located in exterior walls or 
bearing partitions drilled over 40 percent and up to 60 
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percent shall be doubled with not more than two succes
sive doubled studs bored. See Figures R602.6(1) and 
R602.6(2). 

Exception: Use of approved stud shoes is permitted 
where they are installed in accordance with the man
ufacturer's recommendations. 

R602.6.1 Drilling and notching of top plate. When pip
ing or ductwork is placed in or partly in an exterior wall or 
interior load-bearing wall, necessitating cutting, drilling or 
notching of the top plate by more than 50 percent of its 
width, a galvanized metal tie not less than 0.054 inch thick 
(1.37 mm) (16 ga) and 11

/ 2 inches (38 mm) wide shall be 
fastened across and to the plate at each side of the opening 
with not less than eight lOd (0.148 inch diameter) nails 
having a minimum length of 11

/ 2 inches (38 mm) at each 
side or equivalent. The metal tie must extend a minimum 
of 6 inches past the opening. See Figure R602.6.l. 

Exception: When the entire side of the wall with the notch 
or cut is covered by wood structural panel sheathing. 

R602.7 Headers. For header spans, see Tables R602.7(1), 
R602.7(2) and R602.7(3). 

R602.7.1 Single member headers. Single headers shall be 
framed with a single flat 2-inch-nominal (51 mm) member 
or wall plate not less in width than the wall studs on the top 
and bottom of the header in accordance with Figures 
R602.7.l(l) and R602.7.1(2) and face nailed to the top and 
bottom of the header with lOd box nails (3 inches x 0.128 
inches) spaced 12 inches on center. 

R602.7.2 Rim board headers. Rim board header size, 
material and span shall be in accordance with Table 
R602.7 (1 ). Rim board headers shall be constructed in accor
dance with Figure R602. 7 .2 and shall be supported at each 
end by full-height studs. The number of full-height studs at 
each end shall be not less than the number of studs displaced 
by half of the header span based on the maximum stud spac
ing in accordance with Table R602.3(5). Rim board headers 
supporting concentrated loads shall be designed in accor
dance with accepted engineering practice. 

R602.7.3 Wood structural panel box headers. Wood 
structur.al panel box headers shall be constructed in accor
dance with Figure R602.7.3 and Table R602.7.3. I 
R602.7.4 Nonbearing walls. Load-bearing headers are not 
required in interior or exterior nonbearing walls. A single 
flat 2-inch by 4-inch (51mmby102 mm) member shall be 
permitted to be used as a header in interior or exterior non
bearing walls for openings up to 8 feet (2438 mm) in width 
if the vertical distance to the parallel nailing surface above 
is not more than 24 inches (610 mm). For such nonbearing 
headers, cripples or blocking are not required above the 
header. 
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BORED HOLE MAX. 
DIAMETER 40 PERCENT 
OF STUD DEPTH 

5/a IN. MIN. TO EDGE 

NOTCH MUST NOT EXCEED 25 
PERCENT OF STUD DEPTH 

BORED HOLES SHALL NOT BE 
LOCATED IN THE SAME CROSS 
SECTION OF CUT OR NOTCH IN 
STUD 

For SI: 1 inch= 25.4 mm. 
Note: Condition for exterior and bearing walls. 

FIGURE R602.6(1) 

WALL CONSTRUCTION 

STUD 

5fe IN. MIN. TO EDGE 

IF HOLE IS BETWEEN 40 PERCENT AND 
60 PERCENT OF STUD DEPTH, THEN STUD 
MUST BE DOUBLE AND NO MORE THAN TWO 
SUCCESSIVE STUDS ARE DOUBLED AND SO 
BORED 

NOTCHING AND BORED HOLE LIMITATIONS FOR EXTERIOR WALLS AND BEARING WALLS 
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WALL CONSTRUCTION 

BORED HOLE MAX. 
DIAMETER 60 PERCENT 
OF STUD DEPTH 

5/s IN. MIN. TO EDGE 

NOTCH MUST NOT EXCEED 
40 PERCENT OF STUD DEPTH 

BORED HOLES SHALL NOT BE 
LOCATED IN THE SAME CROSS 
SECTION OF CUT OR NOTCH IN 
STUD 

For SI: 1inch=25.4 mm. 

STUD 

5/s IN. MIN. TO EDGE 

FIGURE R602.6(2) 
NOTCHING AND BORED HOLE LIMITATIONS FOR INTERIOR NONBEARING WALLS 

For SI: 1inch=25.4 mm. 
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NOTCH GREATER THAN 50 
PERCENT OF THE PLATE WIDTH 

EXTERIOR OR BEARING WALL 

FIGURE R602.6.1 

16 GAGE (0.054 IN.) AND 1.5 IN. WIDE 
METAL TIE FASTENED ACROSS AND 
TO THE PLATE AT EACH SIDE OF THE 
NOTCH WITH B-10d NAILS EACH SIDE 

TOP PLATE FRAMING TO ACCOMMODATE PIPING 
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WALL CONSTRUCTION 

TABLE R602.7(1) '** 
GIRDER SPANS" AND HEADER SPANS• FOR EXTERIOR BEARING WALLS 

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-firb and required number of jack studs) 

GROUND SNOW LOAD (psf)• 

GIRDERS AND 
30 50 70 

HEADERS SIZE Bullding width• (feet) 
SUPPORTING 20 28 36 20 28 36 20 28 36 

Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" Span NJ" 

1-2 x8 4-6 1 3-10 1 3-5 1 3-9 1 3-2 1 2-10 2 - - - - - -
1-2 x 10 5-8 1 4-11 1 4-4 1 4-9 1 4-1 1 3-7 2 - - - - - -
1-2 x 12 6-11 1 5-11 2 5-3 2 5-9 2 4-8 2 3-8 2 - - - - - - I 
2-2x4 3-6 1 3-2 1 2-10 1 3-2 1 2-9 1 2-6 1 2-10 1 2-6 1 2-3 1 

2-2x6 5-5 1 4-8 1 4-2 1 4-8 1 4-1 1 3-8 2 4-2 1 3-8 2 3-3 2 

2-2 x 8 6-10 1 5-11 2 5-4 2 5-11 2 5-2 2 4-7 2 5-4 2 4-7 2 4-1 2 

2-2x 10 8-5 2 7-3 2 6-6 2 7-3 2 6-3 2 5-7 2 6-6 2 5-7 2 5-0 2 
Roof and ceiling 

2-2 x 12 9-9 2 8-5 2 7-6 2 8-5 2 7-3 2 6-6 2 7-6 2 6-6 2 5-10 3 

3-2 x 8 8-4 1 7-5 1 6-8 1 7-5 1 6-5 2 5-9 2 6-8 1 5-9 2 5-2 2 

3-2 x 10 10-6 1 9-1 2 8-2 2 9-1 2 7-10 2 7-0 2 8-2 2 7-0 2 6-4 2 

3-2x 12 12-2 2 10-7 2 9-5 2 10-7 2 9-2 2 8-2 2 9-5 2 8-2 2 7-4 2 

4-2x 8 9-2 1 8-4 1 7-8 1 8-4 1 7-5 1 6-8 1 7-8 1 6-8 1 5-11 2 

4-2x10 11-8 1 10-6 1 9-5 2 10-6 1 9-1 2 8-2 2 9-5 2 8-2 2 7-3 2 

4-2x12 14-1 1 12-2 2 10-11 2 12-2 2 10-7 2 9-5 2 10-11 2 9-5 2 8-5 2 

1-2 x 8 3-11 1 3-5 1 3-0 1 3-7 1 3-0 2 2-8 2 - - - - - -
1-2 x 10 5-0 2 4-4 2 3-10 2 4-6 2 3-11 2 3-4 2 - - - - - -
1-2x12 5-10 2 4-9 2 4-2 2 5-5 2 4-2 2 3-4 2 - - - - - - I 
2-2x4 3-1 1 2-9 1 2-5 1 2-9 1 2-5 1 2-2 1 2-7 1 2-3 1 2-0 1 

2-2x6 4-6 1 4-0 1 3-7 2 4-1 1 3-7 2 3-3 2 3-9 2 3-3 2 2-11 2 

2-2x 8 5-9 2 5-0 2 4-6 2 5-2 2 4-6 2 4-1 2 4-9 2 4-2 2 3-9 2 
Roof, ceiling 2-2x 10 7-0 2 6-2 2 5-6 2 6-4 2 5-6 2 5-0 2 5-9 2 5-1 2 4-7 3 

and one center-
bearing floor 2-2 x 12 8-1 2 7-1 2 6-5 2 7-4 2 6-5 2 5-9 3 6-8 2 5-10 3 5-3 3 

3-2x 8 7-2 1 6-3 2 5-8 2 6-5 2 5-8 2 5-1 2 5-11 2 5-2 2 4-8 2 

3-2x10 8-9 2 7-8 2 6-11 2 7-11 2 6-11 2 6-3 2 7-3 2 6-4 2 5-8 2 

3-2x 12 10-2 2 8-11 2 8-0 2 9-2 2 8-0 2 7-3 2 8-5 2 7-4 2 6-7 2 

4-2x 8 8-1 1 7-3 1 6-7 1 7-5 1 6-6 1 5-11 2 6-10 1 6-0 2 5-5 2 

4-2x10 10-1 1 8-10 2 8-0 2 9-1 2 8-0 2 7-2 2 8-4 2 7-4 2 6-7 2 

4-2 x 12 11-9 2 10-3 2 9-3 2 10-7 2 9-3 2 8-4 2 9-8 2 8-6 2 7-7 2 

1-2 x 8 3-6 1 3-0 1 2-8 1 3-5 1 2-11 1 2-7 2 - - - - - -
1-2 x 10 4-6 1 3-10 1 3-3 1 4-4 1 3-9 1 3-1 2 - - - - - -
1-2 x 12 5-6 1 4-2 2 3-3 2 5-4 2 3-11 2 3-1 2 - - - - - - I 
2-2x4 2-8 1 2-4 1 2-1 1 2-7 1 2-3 1 2-0 1 2-5 1 2-1 1 1-10 1 

2-2x 6 3-11 1 3-5 2 3-0 2 3-10 2 3-4 2 3-0 2 3-6 2 3-1 2 2-9 2 

2-2x 8 5-0 2 4-4 2 3-10 2 4-10 2 4-2 2 3-9 2 4-6 2 3-11 2 3-6 2 
Roof, ceiling 2-2 x 10 6-1 2 5-3 2 4-8 2 5-11 2 5-1 2 4-7 3 5-6 2 4-9 2 4-3 3 
and one clear 

span floor 2-2 x 12 7-1 2 6-1 3 5-5 3 6-10 2 5-11 3 5-4 3 6-4 2 5-6 3 5-0 3 

3-2x 8 6-3 2 5-5 2 4-10 2 6-1 2 5-3 2 4-8 2 5-7 2 4-11 2 4-5 2 

3-2 x 10 7-7 2 6-7 2 5-11 2 7-5 2 6-5 2 5-9 2 6-10 2 6-0 2 5-4 2 

3-2x12 8-10 2 7-8 2 6-10 2 8-7 2 7-5 2 6-8 2 7-11 2 6-11 2 6-3 2 

4-2 x 8 7-2 1 6-3 2 5-7 2 7-0 1 6-1 2 5-5 2 6-6 1 5-8 2 5-1 2 

4-2 x 10 8-9 2 7-7 2 6-10 2 8-7 2 7-5 2 6-7 2 7-11 2 6-11 2 6-2 2 

4-2 x 12 10-2 2 8-10 2 7-11 2 9-11 2 8-7 2 7-8 2 9-2 2 8-0 2 7-2 2 

(continued) 
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WALL CONSTRUCTION 

TABLE R602.7(1)-continued 
GIRDER SPANS" AND HEADER SPANS" FOR EXTERIOR BEARING WALLS 

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-firb and required number of jack studs) 

GROUND SNOW LOAD (psf)" 

GIRDERS AND 30 50 70 

HEADERS SIZE Building width0 (feet) 
SUPPORTING 20 28 36 20 28 36 20 28 36 

Span NJd Span NJ• Span NJ• Span NJ• Span NJ• Span NJ• Span NJ• Span NJd Span NJ• 

2-2x4 2-7 1 2-3 1 2-0 1 2-6 1 2-2 1 1-11 1 2-4 1 2-0 1 1-9 1 

2-2x6 3-9 2 3-3 2 2-11 2 3-8 2 3-2 2 2-10 2 3-5 2 3-0 2 2-8 2 

2-2x 8 4-9 2 4-2 2 3-9 2 4-7 2 4-0 2 3-8 2 4-4 2 3-9 2 3-5 2 

2-2 x 10 5-9 2 5-1 2 4-7 3 5-8 2 4-11 2 4-5 3 5-3 2 4-7 3 4-2 3 

Roof, ceiling 2-2 x 12 6-8 2 5-10 3 5-3 3 6-6 2 5-9 3 5-2 3 6-1 3 5-4 3 4-10 3 

and two center- 3-2x 8 5-11 2 5-2 2 4-8 2 5-9 2 5-1 2 4-7 2 5-5 2 4-9 2 4-3 2 
bearing floors 3-2 x 10 7-3 2 6-4 2 5-8 2 7-1 2 6-2 2 5-7 2 6-7 2 5-9 2 5-3 2 

3-2 x 12 8-5 2 7-4 2 6-7 2 8-2 2 7-2 2 6-5 . 3 7-8 2 6-9 2 6-1 3 

4-2x8 6-10 1 6-0 2 5-5 2 6-8 1 5-10 2 5-3 2 6-3 2 5-6 2 4-11 2 

4-2 x 10 8-4 2 7-4 2 6-7 2 8-2 2 7-2 2 6-5 2 7-7 2 6-8 2 6-0 2 

4-2 x 12 9-8 2 8-6 2 7-8 2 9-5 2 8-3 2 7-5 2 8-10 2 7-9 2 7-0 2 

2-2x4 2-1 1 1-8 1 1-6 2 2-0 1 1-8 1 1-5 2 2-0 1 1-8 1 1-5 2 

2-2x 6 3-1 2 2-8 2 2-4 2 3-0 2 2-7 2 2-3 2 2-11 2 2-7 2 2-3 2 

2-2x 8 3-10 2 3-4 2 3-0 3 3-10 2 3-4 2 2-11 3 3-9 2 3-3 2 2-11 3 

2-2 x 10 4-9 2 4-1 3 3-8 3 4-8 2 4-0 3 3-7 3 4-7 3 4-0 3 3-6 3 

Roof, ceiling, 2-2x 12 5-6 3 4-9 3 4-3 3 5-5 3 4-8 3 4-2 3 5-4 3 4-7 3 4-1 4 

and two clear- 3-2x 8 4-10 2 4-2 2 3-9 2 4-9 2 4-1 2 3-8 2 4-8 2 4-1 2 3-8 2 
span floors 3-2 x 10 5-11 2 5-1 2 4-7 3 5-10 2 5-0 2 4-6 3 5-9 2 4-11 2 4-5 3 

3-2x 12 6-10 2 5-11 3 5-4 3 6-9 2 5-10 3 5-3 3 6-8 2 5-9 3 5-2 3 

4-2x 8 5-7 2 4-10 2 4-4 2 5-6 2 4-9 2 4-3 2 5-5 2 4-8 2 4-2 2 

4-2x 10 6-10 2 5-11 2 5-3 2 6-9 2 5-10 2 5-2 2 6-7 2 5-9 2 5-1 2 

4-2x12 7-11 2 6-10 2 6-2 3 7-9 2 6-9 2 6-0 3 7-8 2 6-8 2 5-11 3 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. Spans are given in feet and inches. 
b. Tabulated values assume #2 grade lumber. 
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 
d. NJ =Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 

approved framing anchor attached to the full-height wall stud and to the header. 
e. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf. 
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WALL CONSTRUCTION 

TABLE R602.7(2) 
GIRDER SPANS• AND HEADER SPANS• FOR INTERIOR BEARING WALLS 

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-firb and required number of jack studs) 

HEADERS AND BUILDING Width'(feet) 

GIRDERS SIZE 20 28 36 
SUPPORTING 

Span NJ" Span NJ" Span NJ" 

2-2x4 3-1 1 2-8 1 2-5 1 

2-2x6 4-6 1 3-11 1 3-6 1 

2-2x 8 5-9 1 5-0 2 4-5 2 

2-2x10 7-0 2 6-1 2 5-5 2 

2-2x 12 8-1 2 7-0 2 6-3 2 

One floor only 3-2x8 7-2 1 6-3 1 5-7 2 

3-2 x 10 8-9 1 7-7 2 6-9 2 

3-2 x 12 10-2 2 8-10 2 7-10 2 

4-2x 8 9-0 1 7-8 1 6-9 1 

4-2x 10 10-1 1 8-9 1 7-10 2 

4-2 x 12 11-9 1 10-2 2 9-1 2 

2-2x4 2-2 1 1-10 1 1-7 1 

2-2x6 3-2 2 2-9 2 2-5 2 

2-2x8 4-1 2 3-6 2 3-2 2 

2-2x 10 4-11 2 4-3 2 3-10 3 

2-2 x 12 5-9 2 5-0 3 4-5 3 

Two floors 3-2x 8 5-1 2 4-5 2 3-11 2 

3-2 x 10 6-2 2 5-4 2 4-10 2 

3-2x 12 7-2 2 6-3 2 5-7 3 

4-2x 8 6-1 1 5-3 2 4-8 2 

4-2x 10 7-2 2 6-2 2 5-6 2 

4-2 x 12 8-4 2 7-2 2 6-5 2 

For SI: 1inch=25.4 mm, 1foot=304.8 mm. 
a. Spans are given in feet and inches. 
b. Tabulated values assume #2 grade lumber. 
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 
d. NJ= Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 

approved framing anchor attached to the full-height wall stud and to the header. 

TABLE R602.7(3) 
GIRDER AND HEADER SPANS" FOR OPEN PORCHES 

(Maximum span for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir") 

SUPPORTING ROOF 

GROUND SNOW LOAD (psf) 
SUPPORTING FLOOR 

SIZE 30 50 70 

DEPTH OF PORCH' (feet) 

8 14 8 14 8 14 8 14 

2-2x 6 7-6 5-8 6-2 4-8 5-4 4-0 6-4 4-9 

2-2x 8 10-1 7-7 8-3 6-2 7-1 5-4 8-5 6-4 

2-2 x 10 12-4 9-4 10-1 7-7 8-9 6-7 10-4 7-9 

2-2 x 12 14-4 10-10 11-8 8-10 10-1 7-8 11-11 9-0 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Spans are given in feet and inches. 
b. Tabulated values assume #2 grade lumber, wet service and incising for refractory species. Use 30 psf ground snow load for cases in which ground snow load 

is less than 30 psf and the roof live load is equal to or less than 20 psf. 
c. Porch depth is measured horizontally from building face to centerline of the header. For depths between those shown, spans are permitted to be interpolated. 
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WALL CONSTRUCTION 

TOP PLATE 

CRIPPLE 

/

PLATE TO HEADER 
CONNECTION IN 
ACCORDANCE WITH 
SECTION R602.7.1 

JACK STUD 

FIGURE R602.7.1(1) 

TOP PLATE 

PLATE TO HEADER 

/ 

CONNECTION IN 
ACCORDANCE WITH 
SECTION R602.7.1 

JACK STUD 

SINGLE MEMBER HEADER IN EXTERIOR BEARING WALL FIGURE R602.7.1(2) 
ALTERNATIVE SINGLE MEMBER HEADER WITHOUT CRIPPLE 

RIM BOARD HEADER SPLICES ARE NOT 
PERMITTED OVER THE HEADER SPAN ~FLOOR 

JOIST 
SINGLE-PLY OR TWO-PLY RIM 

BOARD HEADERAS REQUIRED 

JOIST HANGER REQUIRED WHERE 
BEARING DISTANCE IS < 1 ~ INCHES 

RIM BOARD HEADER END OR 
SPLICE 6 INCHES PAST OUTER 

FULL-HEIGHT STUD 

ONE OR MORE FULL-HEIGHT 
STUDS IN ACCORDANCE 
WITH SECTION R602.7.2 

For SI: 25.4 mm= 1 inch. 

FIGURE R602.7.2 
RIM BOARD HEADER CONSTRUCTION 

CRIPPLES 
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WALL CONSTRUCTION 

TABLE R602.7.3 
MAXIMUM SPANS FOR WOOD STRUCTURAL PANEL BOX HEADERS0 

HEADER CONSTRUCTIONb 
HEADER DEPTH HOUSE DEPTH (feet) 

(inches) 24 26 28 30 

Wood structural panel-one side 9 4 4 3 3 
15 5 5 4 3 

Wood structural panel-both sides 9 7 5 5 4 
15 8 8 7 7 

For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 
a. Spans are based on single story with clear-span trussed roof or two story with floor and roof supported by interior-bearing walls. 
b. See Figure R602.7.3 for construction details. 

STRENGTH AXIS 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
NOTES: 

CRIPPLE0 TOP PLATE" 

BOTTOM PLATE" 

1HEADER DEPTH 

/ 

STRENGTH AXIS 

INSULATION AS 
REQUIRED 

1 

SECTION 

32 

-
3 

3 
6 

I 

I 

a. The top and bottom plates shall be continuous at header location. I 
b. Jack studs shall be used for spans over 4 feet. 
c. Cripple spacing shall be the same as for studs. 
d. Wood structural panel faces shall be single pieces of 1%2-inch-thick Exposure 1 (exterior glue) or thicker, installed on the interior or exterior or both sides of 

the header. 
e. Wood structural panel faces shall be nailed to framing and cripples with 8d common or galvanized box nails spaced 3 inches on center, staggering alternate 

nails 1
/ 2 inch. Galvanized nails shall be hot-dipped or tumbled. 

FIGURE R602.7.3 
TYPICAL WOOD STRUCTURAL PANEL BOX HEADER CONSTRUCTION 
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R602.7.5 Supports for headers. Headers shall be sup
ported on each end with one or more jack studs or with 
approved framing anchors in accordance with Table 
R602.7(1) or R602.7(2). The full-height stud adjacent to 
each end of the header shall be end nailed to each end of 
the header with four-16d nails (3.5 inches x 0.135 inches). 
The minimum number of full-height studs at each end of a 
header shall be in accordance with Table R602.7.5. 

TABLE R602.7.5 
MINIMUM NUMBER OF FULL HEIGHT STUDS 

AT EACH END OF HEADERS IN EXTERIOR WALLS 

HEADER SPAN 
MAXIMUM STUD SPACING (inches) 

[per Table R602.3(5)] 
(feet) 

16 24 

:5;3' 1 1 
4' 2 1 
8' 3 2 
12' 5 3 
16' 6 4 

R602.8 Fireblocking required. Fireblocking shall be pro
vided in accordance with Section R302.1 l. 

R602.9 Cripple walls. Foundation cripple walls shall be 
framed of studs not smaller than the studding above. When 
exceeding 4 feet (1219 mm) in height, such walls shall be 
framed of studs having the size required for an additional 
story. 

Cripple walls with a stud height less than 14 inches (356 
mm) shall be continuously sheathed on one side with wood 
structural panels fastened to both the top and bottom plates in 
accordance with Table R602.3(1), or the cripple walls shall 
be constructed of solid blocking. 

Cripple walls shall be supported on continuous founda
tions. 

R602.10 Wall bracing. Buildings shall be braced in accor
dance with this section or, when applicable, Section R602.12. 
Where a building, or portion thereof, does not comply with 
one or more of the bracing requirements in this section, those 
portions shall be designed and constructed in accordance with 
Section R301.l. 

R602.10.1 Braced wall lines. For the purpose of deter
mining the amount and location of bracing required in 
each story level of a building, braced wall lines shall be 
designated as straight lines in the building plan placed in 
accordance with this section. 

R602.10.1.1 Length of a braced wall line. The length 
of a braced wall line shall be the distance between its 
ends. The end of a braced wall line shall be the inter
section with a perpendicular braced wall line, an 
angled braced wall line as permitted in Section 
R602.10.l.4 or an exterior wall as shown in Figure 
R602~ 10.1.1. 

R602.10.l.2 Offsets along a braced wall line. Exte
rior walls parallel to a braced wall line shall be offset 
not more than 4 feet (1219 mm) from the designated 
braced wall line location as shown in Figure 
R602.10.l.l. Interior walls used as bracing shall be off
set not more than 4 feet (1219 mm) from a braced wall 
line through the interior of the building as shown in 
Figure R602.10.l.l. 

R602.10.l.3 Spacing of braced wall lines. The spac
ing between parallel braced wall lines shall be in accor
dance with Table R602.10.1.3. Intermediate braced 
wall lines through the interior of the building shall be 
permitted. 

SPACING 9WLB SPACING BWLC BWLA SPACING BWLB SPACING BWLC 
i-----BETVVEEN----.-i---BETWEEN----l i"' .. 1------tJ8EfWEEN1-------o-t----1:!ErWEEN--J 

8\/llLA 

i BWL A-8 i BWL B-C ! j 8WL A-8 8Wl 8-C j 

~1--+--~-~- ! -r-------- I~ :r. i i---------41M·" i 
~ j ~w~ uJ I (!) ;, "" 

"'w"' ~~~ ~o~ / j 

!J~-.~-;.e---4'MAX 4'M_,/>X_' ..... :--~'-M-AX----·} .!1~il., ~J:~~~i ..... ~_~-1· i__,. .. MAX 

~ ·---·--T---- ~W't Oc; __ [...,.._......._ __ ........... _--.--...__..._ 
~ -~N ~~ : 

For SI: 1 foot = 304.8 mm. 
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~ ~w~ w ffi NOTE:INTHEABSENCEOFA : 
"" ml BRACED WALL LINE, BWLA, 8, : 

TYPICAL BRACED WALL PLAN 

..,.-' C SHALL END AT EXTERIOR WALL i 
I I I - -1!i L ________ i_ ________ J 

FIGURE R602.10.1.1 
BRACED WALL LINES 

TYPICAL UPPER FLOOR BRACED WALL PLAN 
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R602.10.1.4 Angled walls. Any portion of a wall along 
a braced wall line shall be permitted to angle out of 
plane for a maximum diagonal length of 8 feet (2438 
mm). Where the angled wall occurs at a comer, the 
length of the braced wall line shall be measured from 
the projected comer as shown in Figure R602.10.1.4. 
Where the diagonal length is greater than 8 feet (2438 
mm), it shall be considered a separate braced wall line 
and shall be braced in accordance with Section 
R602.10.1. 

R602.10.2 Braced wall panels. Braced wall panels shall 
be full-height sections of wall that shall not have vertical 
or horizontal offsets. Braced wall panels shall be con
structed and placed along a braced wall line in accordance 

WALL CONSTRUCTION 

with this section and the bracing methods specified in Sec
tion R602.10.4. 

R602.10.2.1 Braced wall panel uplift load path. The 
bracing lengths in Table R602.10.3(1) apply only when 
uplift loads are resisted in accordance with Section 
R602.3.5. 

R602.10.2.2 Locations of braced wall panels. A 
braced wall panel shall begin within 10 feet (3810 mm) 
from each end of a braced wall line as determined in 
Section R602.10.1.l. The .distance between adjacent 
edges of braced wall panels along a braced wall line 
shall be not greater than 20 feet (6096 mm) as shown in 
Figure R602.10.2.2. 

TABLE R602.10.1.3 
BRACED WALL LINE SPACING 

APPLICATION CONDITION 
BRACED WALL LINE SPACING CRITERIA 

BUILDING TYPE 
Maximum Spacing Exception to Maximum Spacing 

IBtimate design 
Detached, 

Wind bracing wind speed 100 mph 
townhouse 

60 feet None 
to< 140mph 

SDCA-C Detached Use wind bracing 

SDCA-B Townhouse Use wind bracing 

Up to 50 feet when length of required bracing per 
SDCC Townhouse 35 feet Table R602.10.3(3) is adjusted in accordance with 

Table R602.10.3(4). 
Seismic bracing Detached, Up to 35 feet to allow for a single room not to exceed 

SDC D0, D1, Dz townhouses, one- 25 feet 900 square feet. Spacing of all other braced wall lines 
and two-story only shall not exceed 25 feet. 

Up to 35 feet when length of required bracing per 
Detached, 

SDC D0, D1, Dz townhouse 
25 feet Table R602.10.3(3) is adjusted in accordance with 

Table R602.10.3( 4). 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
, 1 mile per hour= 0.447 mis. 

BRACED WALL LINE 1 
PROJECTED I ... 
CORNER~ I - .. I 1 • PROJECTED LENGTH OF BRACING '" I 

n·i-;~-~==~-----------..,.--T-

~ ~'{\>· 

NOTE: IF THE DIAGONAL WALL IS GREATER 
THAN 8 FEET LONG, THEN IT MUST BE TREATED 
AS A SEPARATE BRACED WALL UNE 

I ... 
~1 

l~=======!I 
For SI: 1 foot= 304.8 mm. 
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, , 10'MAX -11 i-. __ 2=0'..:.:;M;..::.;AX'---.....1• 1 I· 110· MAX 

8WL3 SWL2 SWL1 

'.eRili:e!>W~tl:: l?'=""'-==i======:i=--===t--=i;;::P:-:===c:=::::l'==*--=-'C"I~ 
:;;; . : ~ANEt''.•'\· a; 

8fuidh\r:.r~t~~ 
:<·:<:pilii~L<i;,c; _.+!::::==:::::i::==~===:::i::==::l=:c==-;::t::::)~-+ ~ -i 

NOTE.. CONTINUOUS ""'i •1---.:::::20:....:' f>i=~A..::.X'---..to ! 1"'!"'1------=2;.::..0'-"'M"--'AX::!-----..!• \ 

SHEATHING METHODS 

:~~~11~t~S~~ ~~~~~~CEO ~&! 1&1 
WAll. LINE TO aE SHEATHED. ,.!.~ EE83 ~i 

;,;;;F. <:i:. 

ati.i\ceowAtL 
/'iP,AHtl:<' 

aar.ao:\vi\Lf 
•\'PAUEt>'/. 

For SI: 1 foot= 304.8 mm. 
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FIGURE R602.10.2.2 
LOCATION OF BRACED WALL PANELS 

R602.10.2.2.1 Location of braced wall panels in 
Seismic Design Categories D0, D1 and D2• Braced 
wall panels shall be located at each end of a braced 
wall line. 

Exception: Braced wall panels constructed of 
Method WSP or BV-WSP and continuous 
sheathing methods as specified in Section 
R602.10.4 shall be permitted to begin not more 
than 10 feet (3048 mm) from each end of a 
braced wall line provided each end complies with 
one of the following: 

1. A minimum 24-inch-wide (610 mm) panel 
for Methods WSP, CS-WSP, CS-G and 
CS-PF is applied to each side of the build
ing comer as shown in End Condition 4 of 
Figure R602.10.7. 

2. The end of each braced wall panel closest 
to the end of the braced wall line shall have 
an 1,800 lb (8 kN) hold-down device fas
tened to the stud at the edge of the braced 
wall panel closest to the corner and to the 
foundation or framing below as shown in 
End Condition 5 of Figure R602.10.7. 

R602.l0.2.3 Minimum number of braced wall pan
els. Braced wall lines with a length of 16 feet 
(4877 mm) or less shall have not less than two braced 
wall panels of any length or one braced wall panel 
equal to 48 inches (1219 mm) or more. Braced wall 

lines greater than 16 feet (4877 mm) shall have not less 
than two braced wall panels. 

R602.10.3 Required length of bracing. The required 
length of bracing along each braced wall line shall be 
determined as follows: 

1. All buildings in Seismic Design Categories A and B 
shall. use Table R602.10.3(1) and the applicable 
adjustment factors in Table R602.10.3(2). 

2. Detached buildings in Seismic Design Category C 
shall use Table R602.10.3(1) and the applicable 
adjustment factors in Table R602.10.3(2). 

3. Townhouses in Seismic Design Category C shall use 
the greater value determined from Table 
R602.10.3(1) or R602.10.3(3) and the applicable 
adjustment factors in Table R602.10.3(2) or 
R602.10.3(4), respectively. 

4. All buildings in Seismic Design Categories D0, D1 
and D2 shall use the greater value determined from 
Table R602.10.3(1) or R602.10.3(3) and the appli
cable adjustment factors in Table R602.10.3(2) or 
R602.10.3(4), respectively. 

Only braced wall panels parallel to the braced wall line 
shall contribute toward the required length of bracing of 
that braced wall line. Braced wall panels along an angled 
wall meeting the minimum length requirements of Tables 
R602.10.5 and R602.10.5.2 shall be permitted to contrib
ute its projected length toward the minimum required 
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length of bracing for the braced wall line as shown in Fig
ure R602.10.1.4. Any braced wall panel on an angled wall 
at the end of a braced wall line shall contribute its pro
jected length for only one of the braced wall lines at the 
projeded comer. 

Exception: The length of wall bracing for dwellings in 
Seismic Design Categories D0, D1 and D2 with stone or 
masonry veneer installed in accordance with Section 
R703.8 and exceeding the first-story height shall be in 
accordance with Section R602.10.6.5. 

R602.10.4 Construction methods for braced wall pan
els. Intermittent and continuously sheathed braced wall 
panels shall be constructed in accordance with this section 
and the methods listed in Table R602.10.4. 

R602.10.4.1 Mixing methods. Mixing of bracing 
methods shall be permitted as follows: 

1. Mixing intermittent bracing and continuous 
sheathing methods from story to story shall be 
permitted. 

2. Mixing intermittent bracing methods from 
braced wall line to braced wall line within a story 
shall be permitted. In regions within Seismic 
Design Categories A, Band C or where the ulti
mate design wind speed is less than or equal to 
130 mph (58m/s), mixing of intermittent bracing 
and continuous sheathing methods from braced 
wall line to braced wall line within a story shall 
be permitted. 

3. Mixing intermittent bracing methods along a 
braced wall line shall be permitted in Seismic 
Design Categories A and B, and detached dwell
ings in Seismic Design Category C, provided the 
length of required bracing in accordance with 
Table R602.10.3(1) or R602.10.3(3) is the high
est value of all intermittent bracing methods 
used. 

4. Mixing of continuous sheathing methods CS
WSP, CS-G and CS-PF along a braced wall line 
shall be permitted. Intermittent methods ABW, 
PFH and PPG shall be permitted to be used along 
a braced wall line with continuous sheathed 
methods. 

5. In Seismic Design Categories A and B, and for 
detached one- and two-family dwellings in Seis
mic Design Category C, mixing of intermittent 
bracing methods along the interior portion of a 
braced wall line with continuous sheathing meth
ods CS-WSP, CS-G and CS-PF along the exterior 
portion of the same braced wall line shall be per
mitted. The length of required bracing shall be 
the highest value of all intermittent bracing meth
ods used in accordance with Table R602.10.3(1) 
or R602.10.3(3) as adjusted by Tables 
R602.10.3(2) and R602.10.3(4), respectively. 
The requirements of Section R602.10.7 shall 
apply to each end of the continuously sheathed 
portion of the braced wall line. 
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R602.10.4.2 Continuous sheathing methods. Contin
uous sheathing methods require structural panel sheath
ing to be used on all sheathable surfaces on one side of 
a braced wall line including areas above and below 
openings and gable end walls and shall meet the 
requirements of Section R602.10.7. 

R602.10.4.3 Braced wall panel interior finish mate
rial. Braced wall panels shall have gypsum wall board 
installed on the side of the wall opposite the bracing 
material. Gypsum wall board shall be not less than 1

/ 2 
inch (12.7 mm) in thickness and be fastened with nails 
or screws in accordance with Table R602.3(1) for exte
rior sheathing or Table R702.3.5 for interior gypsum 
wall board. Spacing of fasteners at panel edges for 
gypsum wall board opposite Method LIB bracing shall 
not exceed 8 inches (203 mm). Interior finish material 
shall not be glued in Seismic Design Categories D0, D1 
andD2• 

Exceptions: 

1. Interior finish material is not required opposite 
wall panels that are braced in accordance with 
Methods GB, BV-WSP, ABW, PFH, PPG and 
CS-PF, unless otherwise required by Section 
R302.6. 

2. An approved interior finish material with an 
in-plane shear resistance equivalent to gypsum 
board shall be permitted to be substituted, 
unless otherwise required by Section R302.6. 

3. Except for Method LIB, gypsum wall board is 
permitted to be omitted provided the required 
length of bracing in Tables R602.10.3(1) and 
R602.10.3(3) is multiplied by the appropriate 
adjustment factor in Tables R602.10.3(2) and 
R602.10.3(4), respectively, unless otherwise 
required by Section R302.6. 

R602.10.5 Minimum length of a braced wall panel. The 
minimum length of a braced wall panel shall comply with 
Table R602.10.5. For Methods CS-WSP and CS-SFB, the 
minimum panel length shall be based on the adjacent clear 
opening height in accordance with Table R602.10.5 and 
Figure R602.10.5. Where a panel has an opening on either 
side of differing heights, the taller opening height shall be 
used to determine the panel length. 

R602.10.5.1 Contributing length. For purposes of 
computing the required length of bracing in Tables 
R602.10.3(1) and R602.10.3(3), the contributing length 
of each braced wall panel shall be as specified in Table 
R602.10.5. 

R602.10.5.2 Partial credit For Methods DWB, WSP, 
SFB, PBS, PCP and RPS in Seismic Design Categories 
A, B and C, panels between 36 inches and 48 inches 
(914mmand1219 mm)) in length shall be considered a 
braced wall panel and shall be permitted to partially 
contribute toward the required length of bracing in 
Tables R602.10.3(1) andR602.10.3(3), and the contrib
uting length shall be determined from Table 
R602.10.5.2. 
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TABLE R602.10.3(1) 
BRACING REQUIREMENTS BASED ON WIND SPEED 

• EXPOSURE CATEGORY B 
• 30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEEn OF BRACED WALL PANELS 
• 10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE" 
• 2 BRACED WALL LINES 

Ultimate Methods 

Design Wind Braced Wall DWB, WSP, SFB, Methods 

Speed Story Location Line Spacing Method LIB" Method GB PBS, PCP, HPS, CS-WSP, CS·G, 

(mph) (feet) BV·WSP, ABW, PFH, CS·PF 
PFC, CS·SFB0 

10 3.5 3.5 2.0 1.5 

~ 
20 6.0 6.0 3.5 3.0 

8 30 8.5 8.5 5.0 4.5 

" 
40 11.5 11.5 6.5 5.5 . 

50 14.0 14.0 8.0 7.0 ' 

60 16.5 16.5 9.5 8.0 

10 6.5 6.5 3.5 3.0 

Q 
20 11.5 11.5 6.5 5.5 

e 30 16.5 16.5 9.5 8.0 
::; 110 

40 21.5 21.5 12.5 10.5 . 

50 26.5 26.5 15.5 13.0 . 

60 31.5 31.5 18.0 15.5 

10 NP 9.5 5.5 4.5 

e 
20 NP 17.0 10.0 8.5 

30 NP 24.5 14.0 12.0 

40 NP 32.0 18.5 15.5 

50 NP 39.5 22.5 19.0 
' 

60 NP 46.5 26.5 23.0 

10 3.5 3.5 2.0 2.0 

~ 
20 6.5 6.5 3.5 3.5 

8 
30 9.5 9.5 5.5 4.5 

lit 40 12.5 12.5 7.0 6.0 

. 

. 

50 15.0 15.0 9.0 7.5 

60 18.0 18.0 10.5 9.0 

10 7.0 7.0 4.0 3.5 

Q 
20 12.5 12.5 7.5 6.5 

e 30 18.0 18.0 10.5 9.0 
::; 115 

40 23.5 23.5 13.5 11.5 . 

50 29.0 29.0 16.5 14.0 . 

60 34.5 34.5 20.0 17.0 

10 NP 10.0 6.0 5.0 

e 
20 NP 18.5 11.0 9.0 

30 NP 27.0 15.5 13.0 

40 NP 35.0 20.0 17.0 

50 NP 43.0 24.5 21.0 . 
60 NP 51.0 29.0 25.0 

(continued) 
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TABLE R602.10.3(1 )-continued 
BRACING REQUIREMENTS BASED ON WIND SPEED 

• EXPOSURE CATEGORY B 
• 30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
• 10-FOOT WALL HEIGHT REQUIRED ALONG EACH BRACED WALL LINE• 
• 2 BRACED WALL LINES 

Methods 
Ultimate Design Braced Wall DWB, WSP, SFB, Methods 

Wind Speed Story Location Line Spacing Method LIBb Method GB PBS, PCP, HPS, CS·WSP, CS-G, 
(mph) (feet) BV·WSP,ABW,PFH, CS-PF 

PFG, CS-SFB0 

10 4.0 4.0 2.5 2.0 

a 
20 7.0 7.0 4.0 3.5 

~ 
30 10.5 10.5 6.0 5.0 

'1 40 13.5 13.5 8.0 6.5 

50 16.5 16.5 9.5 8.0 

60 19.5 19.5 11.5 9.5 

10 7.5 7.5 4.5 3.5 

Q 
20 14.0 14.0 8.0 7.0 

30 20.0 20.0 11.5 9.5 
::;; 120 

40 25.5 25.5 15.0 12.5 

50 31.5 31.5 18.0 15.5 

60 37.5 37.5 21.5 18.5 

10 NP 11.0 6.5 5.5 

a 
20 NP 20.5 11.5 10.0 

30 NP 29.0 17.0 14.5 

40 NP 38.0 22.0 18.5 

50 NP 47.0 27.0 23.0 

60 NP 55.5 32.0 27.0 

10 4.5 4.5 2.5 2.5 

a 
20 8.5 8.5 5.0 4.0 

~ 
30 12.0 12.0 7.0 6.0 

rt 40 15.5 15.5 9.0 . 7.5 

50 19.5 19.5 11.0 9.5 

60 23.0 23.0 13.0 11.0 

10 8.5 8.5 5.0 4.5 

Q 
20 16.0 16.0 9.5 8.0 

e 30 23.0 23.0 13.5 11.5 
::;; 130 

40 30.0 30.0 17.5 15.0 

50 37.0 37.0 21.5 18.0 

60 44.0 44.0 25.0 21.5 

10 NP 13.0 7.5 6.5 

a 
20 NP 24.0 13.5 11.5 

30 NP 34.5 19.5 17.0 

40 NP 44.5 25.5 22.0 

50 NP 55.0 31.5 26.5 

60 NP 65.0 37.5 31.5 

(continued) 
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• 
• 
• 
• 

EXPOSURE CATEGORY B 
30-FOOT MEAN ROOF HEIGHT 
10-FOOT WALL HEIGHT 
2 BRACED WALL LINES 

Ultimate Design 
Wind Speed Story Location 

(mph) 

lit 8 ~ 
~ 140 e Q 

e 

TABLE R602.10.3(1)-continued 
BRACING REQUIREMENTS BASED ON WIND SPEED 

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS 
REQUIRED ALONG EACH BRACED WALL LINE" 

Methods 
Braced Wall DWB, WSP, SFB, Methods 
Line Spacing Method LIB• Method GB PBS, PCP, HPS, CS-WSP, CS·G, 

(feet) BV-WSP, ABW, PFH, CS-PF 
PFG, CS-SFB0 

10 5.5 5.5 3.0 2.5 

20 10.0 10.0 5.5 5.0 

30 14.0 14.0 8.0 7.0 

40 18.0 18.0 10.5 9.0 

50 22.5 22.5 13.0 11.0 

60 26.5 26.5 15.0 13.0 

10 10.0 10.0 6.0 5.0 

20 18.5 18.5 11.0 9.0 

30 27.0 27.0 15.5 13.0 

40 35.0 35.0 20.0 17.0 

50 43.0 43.0 24.5 21.0 

60 51.0 51.0 29.0 25.0 

10 NP 15.0 8.5 7.5 

20 NP 27.5 16.0 13.5 

30 NP 39.5 23.0 19.5 

40 NP 51.5 29.5 25.0 

50 NP 63.5 36.5 31.0 

60 NP 75.5 43.0 36.5 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis. 
a. Linear interpolation shall be permitted. 
b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior sheathing or 

Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches. 
c. Where a braced wall line has parallel braced wall lines on one or both sides of differing dimensions, the average dimension shall be permitted to be used for 

braced wall line spacing. 
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TABLE R602.10.3(2) 
WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING 

ADJUSTMENT 

ITEM 
FACTOR"•b 

NUMBER ADJUSTMENT BASED ON STORY/SUPPORTING CONDITION [multiply length from APPLICABLE METHODS 
Table R602.10.3(1) by 

this factor] 

B LOO 
One-story c L20 
structure 

D L50 

B LOO 

1 Exposure category 
Two-story c L30 
structure 

D L60 

B LOO 
Three-story c L40 

structure 
D L70 

~ 5 feet 0.70 

10 feet LOO 
Roof only 

15 feet L30 

20 feet L60 

~5 feet 0.85 

Roof eave-to-ridge 10 feet LOO 
2 Roof+ 1 floor All methods 

height 15 feet 1.15 

20feet 1.30 

~5 feet 0.90 

10 feet 1.00 
Roof + 2 floors 

15 feet 1.10 

20 feet Not permitted 

8 feet 0.90 

9 feet 0.95 

3 
Wall height 

Any story 10 feet 1.00 
adjustment 

11 feet 1.05 

12 feet 1.10 

2 1.00 
Number of braced 3 1.30 

4 wall lines (per plan Any story 
direction)c 4 1.45 

~5 1.60 

Fastened to the end 

Additional 800-pound 
studs of each braced 

DWB, WSP, SFB, 
5 Top story only wall panel and to the 0.80 

hold-down device 
foundation or framing 

PBS, PCP, HPS 

below 

Interior gypsum board Omitted from inside face 
DWB, WSP, SFB, 

6 Any story 1.40 PBS, PCP, HPS, CS-
finish (or equivalent) of braced wall panels 

WSP, CS-G, CS-SFB 

4 inches o.c. at panel 

Gypsum board 
edges, including top 

7 
fastening 

Any story and bottom plates, and 0.7 GB 
all horizontal joints 
blocked 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound= 4.48 N. 
a. Linear interpolation shall be permitted. 
b. The total adjustment factor is the product of all applicable adjustment factors. 
c. The adjustment factor is permitted to be 1.0 when determining bracing amounts for intermediate braced wall lines provided the bracing amounts on adjacent 

braced wall lines are based on a spacing and number that neglects the intermediate braced wall line. 
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WALL CONSTRUCTION 

TABLE R602.10.3(3) 
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY 

• SOIL CLASS Db 
• WALL HEIGHT= 10 FEET 

MINIMUM TOTAL LENGTH (FEEn OF BRACED WALL PANELS • 10 PSF FLOOR DEAD LOAD 
• 15 PSF ROOF/CEILING DEAD LOAD REQUIRED ALONG EACH BRACED WALL LINE• 

• BRACED WALL LINE SPACING~ 25 FEET 

Braced Wall Methods Methods Seismic Design 
Story Location Line Length Method Lie• Method GB 

DWB,SFB, Method 
CS-WSP, Category PBS, PCP, WSP (feet)• HPS, CS-SFB" 

CS-G 

~ 
10 2.5 2.5 2.5 1.6 1.4 

8 
20 5.0 5.0 5.0 3.2 2.7 

~ 
30 7.5 7.5 7.5 4.8 4.1 

40 10.0 10.0 10.0 6.4 5.4 

50 12.5 12.5 12.5 8.0 6.8 

Q 
10 NP 4.5 4.5 3.0 2.6 

e 20 NP 9.0 9.0 6.0 5.1 
c 

30 NP 13.5 13.5 9.0 7.7 (townhouses only) ' 

40 NP 18.0 18.0 12.0 10.2 
. 

50 NP 22.5 22.5 15.0 12.8 

a 
10 NP 6.0 6.0 4.5 3.8 

20 NP 12.0 12.0 9.0 7.7 

30 NP 18.0 18.0 13.5 11.5 

40 NP 24.0 24.0 18.0 15.3 

50 NP 30.0 30.0 22.5 19.1 

ft 
10 NP 2.8 2.8 1.8 1.6 

20 NP 5.5 5.5 3.6 3.1 

8 30 NP 8.3 8.3 5.4 4.6 

lit 40 NP 11.0 11.0 7.2 6.1 

50 NP 13.8 13.8 9.0 7.7 

Q 
10 NP 5.3 5.3 3.8 3.2 

e 20 NP 10.5 10.5 7.5 6.4 

Do 30 NP 15.8 15.8 11.3 9.6 

40 NP 21.0 21.0 15.0 12.8 

50 NP 26.3 26.3 18.8 16.0 

a 
10 NP 7.3 7.3 5.3 4.5 

20 NP 14.5 14.5 10.5 9.0 

30 NP 21.8 21.8 15.8 13.4 

40 NP 29.0 29.0 21.0 17.9 . 
' 50 NP 36.3 36.3 26.3 22.3 

(continued) 
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WALL CONSTRUCTION 

TABLE R602.10.3(3)-continued 
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY 

• SOIL CLASS Db 
• WALL HEIGHT= 10 FEET MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS • 10 PSF FLOOR DEAD LOAD 
• 15 PSF ROOF/CEILING DEAD LOAD REQUIRED ALONG EACH BRACED WALL LINE" 

• BRACED WALL LINE SPACING s 25 FEET 

Methods 

Seismic Design Braced Wall DWB,SFB, Method Methods 
Story Location Line Length Method L1e• Method GB PBS, PCP, CS-WSP, Category (feet)° HPS,cs- WSP 

CS-G 
SFB" 

§ 
10 NP 3.0 3.0 2.0 1.7 

~ 
20 NP 6.0 6.0 4.0 3.4 

lit 
30 NP 9.0 9.0 6.0 5.1 

40 NP 12.0 12.0 8.0 6.8 

50 NP 15.0 15.0 10.0 8.5 

Q 
10 NP 6.0 6.0 4.5 3.8 

e 20 NP 12.0 12.0 9.0 7.7 

D1 30 NP 18.0 18.0 13.5 11.5 

40 NP 24.0 24.0 18.0 15.3 

50 NP 30.0 30.0 22.5 19.1 

a 
10 NP 8.5 8.5 6.0 5.1 

20 NP 17.0 17.0 12.0 10.2 

30 NP 25.5 25.5 18.0 15.3 

40 NP 34.0 34.0 24.0 20.4 

50 NP 42.5 42.5 30.0 25.5 

~ 
10 NP 4.0 4.0 2.5 2.1 

20 NP 8.0 8.0 5.0 4.3 

8 30 NP 12.0 12.0 7.5 6.4 

~ 40 NP 16.0 16.0 10.0 8.5 

50 NP 20.0 20.0 12.5 10.6 

Q 
10 NP 7.5 7.5 5.5 4.7 

e 20 NP 15.0 15.0 11.0 9.4 

30 NP 22.5 22.5 16.5 14.0 

40 NP 30.0 30.0 22.0 18.7 

50 NP 37.5 37.5 27.5 23.4 
D2 

10 NP NP NP NP NP 

a 20 NP NP NP NP NP 

30 NP NP NP NP NP 

40 NP NP NP NP NP 

50 NP NP NP NP NP 

10 NP NP NP 7.5 6.4 

20 NP NP NP 15.0 12.8 
Cripple wall below 

30 NP NP NP 22.5 19.1 one- or two-story dwelling 
40 NP NP NP 30.0 25.5 

50 NP NP NP 37.5 31.9 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Linear interpolation shall be permitted. 
b. Wall bracing lengths are based on a soil site class "D." Interpolation of bracing length between the Sa, values associated with the seismic design categories 

shall be permitted when a site-specific S'" value is determined in accordance with Section 1613.3 of the International Building Code. 
c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter segments having lengths of 50 feet or 

I 
less, and the amount of bracing within each segment shall be in accordance with this table. 

d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior sheathing or 
Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches. 

e. Method CS-SFB does not apply in Seismic Design Categories D0, D1 and D2• 
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WALL CONSTRUCTION 

TABLE R602.10.3(4) 
SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING 

ADJUSTMENT 
FACTOR"·b 

ITEM ADJUSTMENT 
STORY CONDITION 

[Multiply length APPLICABLE 
NUMBER BASED ON: from Table METHODS 

R602.10.3(3) by this 
factor] 

Story height :<::; 10 feet 1.0 
1 Any story 

(Section 301.3) > 10 feet and:<::; 12 feet 1.2 

Braced wall line :<::; 35 feet 1.0 
2 spacing, townhouses Any story 

inSDCC > 35 feet and :<::; 50 feet 1.43 

Braced wall line > 25 feet and :<::; 30 feet 1.2 
3 spacing, in Any story 

> 30 feet and:<::; 35 feet All methods 
SDC D0, D 1, D 2° 

1.4 

> 8 psf and< 15 psf 1.0 
4 Wall dead load Any story 

< 8 psf 0.85 

1-, 2- or 3-story building :<::;15 psf 1.0 

5 
Roof/ceiling dead load 

2- or 3-story building > 15 psf and :<::; 25 psf 1.1 
for wall supporting 

1-story building > 15 psf and :<::; 25 psf 1.2 

~~~ 1.0 

Walls with stone or 

6 
masonry veneer, tr~ s 1.5 

All methods 
townhouses in ®'! 
SDC Cd,e 

1.5 tr~ e &!,,~ 

Walls with stone or 
masonry veneer, 

7 detached one- and Any story See Table R602.10.6.5 BV-WSP 
two-family dwellings 
inSDCD0 -D/ 

DWB,WSP, 

Interior gypsum board 
Omitted from SFB, PBS, PCP, 

8 Any story inside face of braced 1.5 HPS, 
finish (or equivalent) 

wall panels CS-WSP, CS-G, 
CS-SFB 

For SI: 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Linear interpolation shall be permitted. 
b. The total length of bracing required for a given wall line is the product of all applicable adjustment factors. 

I c. The length-to-width ratio for the floor/roof diaphragm shall not exceed 3: 1. The top plate lap splice nailing shall bein accordance with Table R602.3(1), Item 13. 
d. Applies to stone or masonry veneer exceeding the first story height. 
e. The adjustment factor for stone or masonry veneer shall be applied to all exterior braced wall lines and all braced wall lines on the interior of the building, 

backing or perpendicular to and laterally supported veneered walls. 
I f. See Section R602.10.6.5 for requirements where stone or masonry veneer does not exceed the first-story height. 
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METHODS, MATERIAL MINIMUM THICKNESS 

1 x4woodor 
approved metal straps 

LIB 
at 45° to 60° angles for 

Let-in-bracing 
maximum 16" 
stud spacing 

DWB 3//(1" nominal) for 
Diagonal maximum24" 

wood boards stud spacing 

WSP 
Wood 

3/s" 
structural panel 

(See Section R604) 

BV-WSP" 
Wood structural 
panels with stone 

1116" 
or masonry veneer 

"O (See Section 

~ R602.10.6.5) 
~ 
gjl SFB 

1/2" or 25132'! for 
·~ Structural 

maximum 16" .... fiberboard P'.:l stud spacing 
~ sheathing 

-~ 
ii.) 

] GB 
Gypsum board 

l/2" 

PBS 3
/ 8" or 1/ 2" for Particleboard 

sheathing 
maximum 16" 

(See Section R605) 
stud spacing 

PCP See Section R703.6 for 
Portland maximum 16" 

cement plaster stud spacing 

BPS 7
/ 16"for maximum 16" 

Hardboard 
panel siding 

stud spacing 

ABW 
Alternate 3/s" 

braced wall 
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WALL CONSTRUCTION 

TABLE R602.10.4 
BRACING METHODS 

CONNECTION CRITERIA• 
FIGURE 

Fasteners Spacing 

Wood: 2-8d common nails Wood: per stud and 

Qr 
or top and bottom plates 

3-8d (21
/ 2" long x 0.113" dia.) nails 

Metal: 
Metal strap: per manufacturer 

per manufacturer 

Pilr 2-8d (21
/ 2" long x 0.113" dia.) nails 

or Per stud 
2- 13

/ 4 " long staples 

UITitrr 
Exterior sheathing per 

6" edges 12" field 
Table R602.3(3) 

Interior sheathing per 
Table R602.3(1) or R602.3(2) 

Varies by fastener 

4" at panel edges 

See Figure R602.10.6.5 8d common (21
/ 2 " x 0.131) nails 

12" at intermediate 
supports 4" at braced 
wall panel end posts 

11
/ 2 " long x 0.12" dia. (for 1/ 2" thick 

1Ji1or sheathing) 13 
/ 4" long x 0.12" dia. 

(for 25 I 32 " thick sheathing) 3 " edges 6" field 
galvanized roofing nails or 8d common 

(21
/ 2"long x 0.131" dia.) nails 

Nails or screws per Table R602.3(1) for For all braced wall 

00 
exterior locations panel locations: 7" 

edges (including top 
Nails or screws per Table R702.3.5 for and bottom plates) 7" 

interior locations field 

1Ji1or 
For 3/ 8", 6d common 

(2" long x 0.113" dia.) nails 
For 1/ 2", 8d common 

3" edges 6" field 

(21
/2 " long x 0.131" dia.) nails 

1Ji1or 11
/ 2 " long, 11 gage, 7

/ 16" dia. head nails 
6" o.c. on all framing 

or 
7 
/ 8" long, 16 gage staples 

members 

Uii!JI 0.092" dia., 0.225" dia. head nails with 
length to accommodate 11

/ 2" 4" edges 8" field 
penetration into studs 

Uiinr See See Section R602.10.6.1 
Section R602.10.6.l 

(continued) 
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WALL CONSTRUCTION 

METHODS, MATERIAL MINIMUM THICKNESS 

"' PFH "c:I 

i Portal frame with 3/8,, 

~ hold-downs 
bJ) 

·~ 
.... 

l=Q 

~ PFG 
711/' 

·~ Portal frame at garage 

Cl) 

~ 

CS-WSP 
Continuously sheathed 3/8,, 

wood structural panel 

"' CS-Gb,c "8 
~ Continuously sheathed 

~ wood structural panel 3/8,, 

bJ) adjacent to garage 

~ openings 
i:'d 
Cl) CS-PF ..c::: 
~ Continuously sheathed 711/ 
"' 5 portal frame 
;:l 

._§ 
>:1 
0 
u CS-SFBd l/2" or 25132" for 

Continuously sheathed maximum 16" 
structural fiberboard stud spacing 

TABLE R602.10.4-continued 
BRACING METHODS 

CONNECTION CRITERIA• 
FIGURE 

Fasteners Spacing 

m See Section R602.10.6.2 See Section R602.10.6.2 

rlflim See Section R602.10.6.3 See Section R602.10.6.3 
_, ,_ _, ... 

fifn1 
Exterior sheathing per 

6 11 edges 12" field 
Table R602.3(3) 

~ Interior sheathing per ~::~: ?J ~ 

Table R602.3(1) or R602.3(2) Varies by fastener 

f1IETI1 See Method CS-WSP See Method CS-WSP 

f}7P11 See Section R602.10.6.4 See Section R602.10.6.4 

11/z" long x 0.12" dia. 
(for 1/ 2" thick sheathing) 

flPJl1 
13//long x 0.12" dia. 

(for 25 I 32" thick sheathing) 3" edges 6" field 
galvanized roofing nails or 

8dcommon 
(21

/ 2 " long x 0.131" dia.) nails 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 degree= 0.0175 rad, 1 pound per square foot= 47.8 N/m2
, 1 mile per hour= 0.447 mis. 

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categories C, D0, D1 and D2• 

b. Applies to panels next to garage door opening where supporting gable end wall or roof load only. Shall only be used on one wall of the garage. In Seismic 
Design Categories D0, D1 and D2, roof covering dead load shall not exceed 3 psf. 

c. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R502.5(1). A full-height clear opening shall not 
be permitted adjacent to a Method CS-G panel. 

I d. Method CS-SFB does not apply in Seismic Design Categories D0, D1 and D2• 

e. Method applies to detached one- and two-family dwellings in Seismic Design Categories D0 through D2 only. 
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TABLE R602.10.5 
MINIMUM LENGTH OF BRACED WALL PANELS 

METHOD 
(See Table R602.10.4) 

8 feet 

DWB, WSP, SFB, PBS, PCP, HPS, BV-WSP 48 

GB 48 

LIB 55 

SDC A, B and C, ultimate 
design 28 

ABW 
wind speed< 140 mph 

SDC D0, D1 and D2, ultimate 
design 32 

wind speed< 140 mph 

Supporting roof only 16 
PFH 

Supporting one story and roof 24 

PFG 24 

CS-G 24 
SDCA,B andC 16 

CS-PF 
SDC D0, D1 and D2 16 

Adjacent clear opening height 
(inches) 

~64 24 

68 26 

72 27 

76 30 

80 32 

84 35 

88 38 

92 43 

96 48 
CS-WSP, CS-SFB 100 -

104 -

108 -
112 -. 

116 -
120 -
124 -

128 -

132 -
136 -
140 -
144 -

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis. 
NP= Not Permitted. 
a. Linear interpolation shall be permitted. 

MINIMUM LENGTH" 
(inches) 

Wall Height 

9feet 10 feet 11 feet 

48 48 53 

48 48 53 

62 . 69 NP 

32 34 38 

32 34 NP 

16 16 18° 

24 24 27° 

27 30 33d 

27 30 33 

18 20 22e 

18 20 22e 

27 30 33 

27 30 33 

27 30 33 

29 30 33 

30 30 33 

32 32 33 

35 33 33 

37 35 35 

41 38 36 

44 40 38 

49 43 40 

54 46 43 

- 50 45 

- 55 48 

- 60 52 

- - 56 

- - 61 

- - 66 

- - -
- - -

- - -

WALL CONSTRUCTION 

CONTRIBUTING LENGTH 
(inches) 

12 feet 

58 Actualb 

58 Double sided = Actual 
Single sided= 0.5 x Actual 

NP Actualb 

42 

48 

NP 

20° 48 

29° 48 
36d 1.5 x Actualb 

36 Actualh 

24° 1.5 x Actualb 

24° Actualh 

36 

36 

36 

36 

36 

36 

36 

36 

36 

38 

39 Actualb 

41 

43 

45 

48 

51 

54 

58 

62 

66 

72 

b. Use the actual length where it is greater than or equal to the minimum length. 
c. Maximum header height for PFH is 10 feet in accordance with Figure R602.10.6.2, but wall h~ight shall be permitted to be increased to 12 feet with pony wall. 
d. Maximum opening height for PFG is 10 feet in accordance with Figure R602.10.6.3, but wall height shall be permitted to be increased to 12 feet with pony wall. 
e. Maximum opening height for CS-PF is 10 feet in accordance with Figure R602.10.6.4, but wall height shall be permitted to be increased to 12 feet with pony wall. 
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WALL CONSTRUCTION 

PANEL 
LENGTH 

I· PANEL ·I 
LENGTH 

PANEL 
LENGTH 

FIGURE R602.10.5 
BRACED WALL PANELS WITH CONTINUOUS SHEATHING 

TABLE R602.10.5.2 
PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH 

ACTUAL LENGTH OF BRACED WALL PANEL 
(Inches) 

48 
42 

36 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

NIA= Not Applicable. 
a. Linear interpolation shall be permitted. 

R602.10.6 Construction of Methods ABW, PFH, PFG, 
CS-PF and BV-WSP. Methods ABW, PFH, PFG, CS-PF 
and BV-WSP shall be constructed as specified in Sections 
R602.10.6.1 through R602.10.6.5. 

188 

R602.10.6.l Method ABW: Alternate braced wall 
panels. Method ABW braced wall panels shall be con
structed in accordance with Figure R602.10.6.l. The 
hold-down force shall be in accordance with Table 
R602.10.6.l. 

R602.10.6.2 Method PFH: Portal frame with hold
downs. Method PFH braced wall panels shall be con
structed in accordance with Figure R602.10.6.2. 

R602.10.6.3 Method PFG: Portal frame at garage 
door openings in Seismic Design Categories A, B 
and C. Where supporting a roof or one story and a 
roof, a Method PFG braced wall panel constructed in 
accordance with Figure R602.10.6.3 shall be permitted 
on either side of garage door openings. 

R602.10.6.4 Method CS-PF: Continuously sheathed 
portal frame. Continuously sheathed portal frame 
braced wall panels shall, be constructed in accordance 
with Figure R602.10.6.4 and Table R602.10.6.4. The 
number of continuously sheathed portal frame panels in 
a single braced wall line shall not exceed four. 

R602.10.6.5 Wall bracing for dwellings with stone 
and masonry veneer in Seismic Design Categories 
D0, D1 and D2• Where stone and masonry veneer are 
installed in accordance with Section R703.8, wall brae-

CONTRIBUTING LENGTH OF BRACED WALL PANEL 
(inches)• 

8-foot Wall Height 9-foot Wall Height . 

48 
36 

27 

48 

36 

NIA 

ing on exterior braced wall lines and braced wall lines 
on the interior of the building, backing or perpendicular 
to and laterally supporting veneered walls shall comply 
with this section. 

Where dwellings in Seismic Design Categories D0, 

D1 and D2 have stone or masonry veneer installed in 
accordance with Section R703.7, and the veneer does 
not exceed the first-story height, wall bracing shall be 
in accordance with Section R602.10.3. 

Where detached one- or two-family dwellings in 
Seismic Design Categories D0, D1 and D2 have stone or 
masonry veneer installed in accordance with Section 
R703.7, and the veneer exceeds the first-story height, 
wall bracing at exterior. braced wall lines and braced 
wall lines on the interior of the building shall be con
structed using Method BV-WSP in accordance with 
this section and Figure R602.10.6.5. Cripple walls shall 
not be permitted, and required interior braced wall 
lines shall be supported on continuous foundations. 

Townhouses in Seismic Design Categories D0, D1 
and D2 with stone or masonry veneer exceeding the 
first-story height shall be designed in accordance with 
accepted engineering practice. 

R602.10.6.5.1 Length of bracing. The length of 
bracing along each braced wall line shall be the 
greater of that required by the ultimate design wind 
speed and braced wall line spacing in accordance 
with Table R602.10.3(1) as adjusted by the factors in 
Table R602.10.3(2) or the seismic design category 
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and braced wall line length in accordance with Table 
R602.10.6.5. Angled walls shall be permitted to be 
counted in accordance with Section R602.10. l .4, and 
braced wall panel location shall be in accordance 
with Section R602.10.2.2. Spacing between braced 
wall lines shall be in accordance with Table 
R602.10.1.3. The seismic adjustment factors in Table 
R602.10.3(4) shall not be applied to the length of 

TABLE R602.10.6.1 

WALL CONSTRUCTION 

bracing determined using Table R602.10.6.5, except 
that the bracing amount increase for braced wall line 
spacing greater than 25 feet (7620 mm) in accordance 
with Table R602.10.l.3 shall be required. The mini
mum total length of bracing in a braced wall line, 
after all adjustments have been taken, shall not be less 
than 48 inches (1219 mm) total. 

MINIMUM HOLD-DOWN FORCES FOR METHOD ABW BRACED WALL PANELS 

SEISMIC DESIGN CATEGORY AND WIND SPEED SUPPORTING/STORY 

SDCA,BandC One story 

Ultimate design wind speed< 140 mph First of two stories 

SDC D0, D1 and D2 
One story 

Ultimate design wind speed <140 mph First of two stories 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound= 4.45 N, 1 mile per hour= 0.447 mis. 
NP = Not Permitted. 

MIN. 31'8' WOOD 
STRUCTURAL PAMEL 
SHEATHING ON ONE FACE 

MIN. 2 X4 FRAMING MIN. 
OOUBlJ': STUDS REOUfREO. 

(2) HOLO·DO\WJ OR (2) STRAP· TYPE 
ANCHORS PER TABLE fW02.1M 1 (ON 
OF EACH SHOWt~ FOR CLARITY) 
STRAP· TYPE ANCHORS SHALL SE 
PERt.llTTED TO SE A TI ~.CHED OVER 
THE WOOD STRUCTURAL PANEL 

PANEL MUST BE ATTACHED 
TO CONCRETE FOOTING OR 
CONCRETE FOUHDATION 
WALL CONTINUOUS OVER 
SRACED WALL UllE 

(2) 1/2'" DIAMETER ANCHOR 
BOLTS LOCATED BETWEEN 
s· AND 12" OF EACH Eto OF 
THESEGl,1ENT 

For SI: 1inch=25.4 mm. 

PANEL LENGTH PER 
Tt,BLE R602.10.5 

FIGURE R602.10.6.1 

B feet 

1,800 

3,000 

1,800 

3,000 

HOLD-DOWN FORCE (pounds) 

Height of Braced Wall Panel 

9feet 10 feet 11 feet 

1,800 1,800 2,000 

3,000 3,000 3,300 

1,800 1,800 NP 

3,000 3,000 NP 

FOR PANEL SPLICE (IF NEEDED) 
AOJOlt-IMG PANEL EDGES SHl..LL MEET 
OVERAf.lD BE FASTENED TO COW.I ON 
FRA!.llNG 

80 COMMON OR GALV. BOX NAILS@ ti 
O,C. AT PANEL EDGES FOR SINGLE 
STORY At.JD@<f O .. C. PANELEOGES 
FOR THE FIRST OF 2 STORIES 

STUDS UNDER HEADER AS REQUIRED 

socor.H.lOl·l ORGALV. BOX NAILS@ 12" 
O.C. AT INTERIOR SUPPORTS 

l.llN. RE:lflFORCIMG Of FQUMD.l\T!ON. 
ONE 114 B.~R TOP AHO SOTTOJ,1. LAP 
s.~Rs 1s· 1.111m.1u1.1. 

MINIMU!.I FOOTING SIZE UMDER 
OPENING IS 1Z' X 12·. A TURI;ED·OOl''IN 
StAS SH~LL SE PERl.HTTE DAT DOOR 
OPENINGS. 

METHOD ABW-ALTERNATE BRACED WALL PANEL 
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2,200 

3,600 

NP 
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WALL CONSTRUCTION 

------- EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS}

EXTENT OF HEADER WITH SINGLE PORTAL FRAME 
--------- (ONE BRACED WALL PANEL} 

MIN. LENGTH OF PANEL PER TABLE R602.10.5 

MIN. (2) 3500 LB STRAP-TYPE HOLD-DOWNS 
(EMBEDDED INTO CONCRETE AND NAILED INTO 
FRAMING} 

MIN. REINFORCING OF FOUNDATION, ONE #4 BAR 
TOP AND BOTTOM OF FOOTING. LAP BARS 15' 
MIN. 

MIN. (1) 5/11' DIAMETER ANCHOR BOLT INSTALLED PER 
SECTION R403.1.6 -WITH 2"x2' x'M PLATE WASHER 

FRONT ELEVATION 

TENSION STRAP PER 
TABLE R602.10.6.4 ON 

~~~l~T~~IDE o --.;;;::::----1---tl----Jl.._I 

IF NEEDED, PANEL 
SPLICE EDGES SHALL 
OCCUR OVER AND BE 
NAILED TO COMMON 
BLOCKING WITHIN THE 
MIDDLE 24' OF THE 
PORTAL-LEG HEIGHT. 
ONE ROW OF 3' O.C. 
NAILING IS REQUIRED 
IN EACH PANEL EDGE. 

TYPICAL PORTAL 
FRAME CONSTRUCT/ON 

MIN. 1000 LB. HOLD-DOWN 
DEVICE (EMBEDDED INTO 
CONCRETE AND NAILED 
INTO FRAMING}. 

SECTION 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

lPONYtALL: 
HEIGHT • 

L 

g 
9! 

~ 
" g 

~ 

FIGURE R602.10.6.2 
METHOD PFH-PORTAL FRAME WITH HOLD-DOWNS 

---~-- EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES \fWO BRACED WALL PANELS)--------<~• 

EXTENT OF HEADER WITH SINGLE PORTAL FRAME -------"-=- (ONE BRACED WALL PANEL) 

3' x 1114' NET HEADER STEEL HEADER PROHIBITED i 
i.~_E_~~~~E/:)!f'.~!;5>_N.ll.i:~~~l~§~-~l:>§~.i 

FASTEN SHEATHING TO HEADER WITH BD 
COMMON OR GALVANIZED BOX NAILS IN 3' GRID 
PATTERN AS SHOWN 

HEADER TO JACK-STUD STRAP PER TABLE 
R602.10.6.4 ON BOTH SIDES OF OPENING 
OPPOSITE SIDE OF SHEATHING 

MIN. DOUBLE 2'X4' FRAMING COVERED WITH MIN. 
'M THICK WOOD STRUCTURAL PANEL SHEATHING 
WITH BD COMMON OR GALVANIZED BOX NAILS AT 
3' O.C. IN ALL FRAMING (STUDS AND SILLS) AS 
SHOWNTYP. 

MIN. LENGTH OF PANEL PER TABLE R602.10.5 

MIN. (2) W DIAMETERANCHOR BOLTS 
INSTALLED PER SECTION R403.1.6 WITH 
2• x 2" x 3/1~ PLATE WASHER 

TENSION STRAP PER 
TABLE 602.10.6.4 
(ON OPPOSITE SIDE 

OF SHEATHING)---.;;;:::--J---!;1.--JLJ 

IF NEEDED, PANEL 
SPLICE EDGES SHALL 
OCCUR OVER AND BE 
NAILED TO COMMON 
BLOCKING WITHIN THE 
MIDDLE 24' OF THE 
PORTAL-LEG HEIGHT. 
ONE ROW OF 3' O.C, 
NAILING IS REQUIRED 
IN EACH PANEL EDGE. 

TYPICAL PORTAL 
FRAME CONSTRUCTION 

MIN. DOUBLE 2 x 4 POST 
(KING AND JACK STUD) 
NUMBER OF JACK 
STUDS PER TABLES 
R602.7(1) & (2) 

~~~:!:=;::f-!Jjl[E~lWi_NJEi~~~g 
ADJACENT OPENING 
FOR SINGLE PORTAL 
FRAME 

ANCHOR BOLTS PER 
SECTION R403.1.6 

FASTEN TOP 
PLATE TO 
HEADER WITH 
TWO 
ROWSOF16D 
SINKER NAILS AT 
3"0.C. TYP. 

MIN. 3/a" WOOD 
STRUCTURAL 
PANEL 
SHEATHING 

FASTEN TOP 
PLATE TO 
HEADER WITH 
TWO 
ROWSOF16D 
SINKER NAILS AT 
3'0.C. TYP. 

MIN. 711ff WOOD 
STRUCTURAL 
PANEL 
SHEATHING 

FRONT ELEVATION SECTION 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE R602.10.6.3 
METHOD PFG-PORTAL FRAME AT GARAGE DOOR OPENINGS IN SEISMIC DESIGN CATEGORIES A, BAND C 
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WALL CONSTRUCTION 

..J 

..J 

~ I-
..J J: 

~ (!) 
[ij 

~ J: 

~ ~ ::;: ::;: 

!:! l2 

ll. 

~~§: 
;2~0> 

I 

.._ _____ EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS)--------<~• 

EXTENT OF HEADER WITH SINGLE PORTAL FRAME 
--------- (ONE BRACED WALL PANEL) 

MIN. 3"x1111.0" NET HEADER STEEL HEADER PROHIBITED 
IF W s.PA_(;E.j'!_IS USE_D,_P.LAC~.C:l'l_ 8-A(;~'!'l[)E _()i=_H_~£E~; 

FASTEN SHEATHING TO HEADER WITH BD 
COMMON OR GALVANIZED BOX NAILS IN 3" GRID 
PATTERN AS SHOWN 

HEADER TO JACK-STUD STRAP PER TABLE~ 
R602.10.6.4 ON BOTH SIDES OF OPENING 
OPPOSITE SIDE OF SHEATHING 

MIN. DOUBLE 2"x4" FRAMING COVERED WITH MIN. 
1ho" THICK WOOD STRUCTURAL PANEL SHEATHING 
WITH BD COMMON OR GALVANIZED BOX NAILS AT 
3" O.C. IN ALL FRAMING (STUDS, 
BLOCKING, AND SILLS) l'YP. 

MIN. LENGTH OF PANEL PER TABLE R602.10.5 

MIN. (2) %" DIAMETER ANCHOR BOLTS 
INSTALLED PER SECTION R403.1.6 WITH 
2"x2"x'hrf PLATE WASHER 

OVER CONCRETE OR MASONRY BLOCK FOUNDATION 

'' !.L----L- -

TENSION STRAP PER 
TABLE 602.10.6.4 
(ON OPPOSITE SIDE 

OF SHEATHING)-"°""':::::--11---4---JLI 

BRACED WALL LINE 
CONTINUOUSLY SHEATHED 
WITH WOOD STRUCTURAL 
PANELS 
IF NEEDED, PANEL 
SPLICE EDGES SHALL 
OCCUR OVER AND BE 
NAILED TO COMMON 
BLOCKING WITHIN THE 
MIDDLE 24" OF THE 
PORTAL- LEG HEIGHT. 
ONE ROW OF 3" O.C. 
NAILING IS REQUIRED 
IN EACH PANEL EDGE. 

TYPICAL PORTAL 
FRAME CONSTRUCTION 

MIN. DOUBLE 2x4 POST 
(KING AND JACK STUD) 
NUMBER OF JACK 
STUDS PER TABLES 
R602.7(1) & (2) 

ANCHOR BOLTS PER 
SECTION R403.1.6 

(2) FRAMING ANCHORS 
APPLIED ACROSS 
SHEATHING JOINT WITH A 
CAPACITY OF 670 LBS IN 

·: ., 
·: . ' 

I . , 

THE HORIZONTALAND--.., _ _., 
VERTICAL DIRECTIONS !iJih-.-.'ii!ir-.-llt;;l._-1 

WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND OR RIM JOIST 

OVER RAISED WOOD FLOOR ·FRAMING ANCHOR OPTION 
(WHERE PORTAL SHEATHING DOES NOT LAP OVER BAND OR RIM JOIST) 

t ~____:::,..__,-----------j 

ATTACH SHEATHING TO 
BAND OR RIM JOIST WITH 
BD COMMON NAILS AT 3' 
O.C. TOP AND BOTTOM 

WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED B,l\ND OR RIM JOIST 

OVER RAISED WOOD FLOOR - OVERLAP OPTION 
(WHERE PORTAL SHEATHING LAPS OVER BAND OR RIM BOARD) 

FRONT ELEVATION 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE R602.10.6.4 

SECTION 

METHOD CS-PF-CONTINUOUSLY SHEATHED PORTAL FRAME PANEL CONSTRUCTION 

2015 INTERNATIONAL RESIDENTIAL CODE® 

FASTEN TOP 
PLATE TO 
HEADER WITH 
TWO 
ROWS OF 16D 
SINKER NAILS AT 
3"0.C.TYP. 

MIN. 7'1s" WOOD 
STRUCTURAL 
PANEL 
SHEATHING 

NAIL SOLE 
PLATE TO JOIST 
PER TABLE 
R602.3(1) 

APPROVED BAND 
OR RIM JOIST 

NAIL SOLE 
PLATE TO JOIST 
PER TABLE 
R602.3(1) 

APPROVED BAND 
OR RIM JOIST 
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WALL CONSTRUCTION 

TABLE R602.10.6.4 
TENSION STRAP CAPACITY FOR RESISTING WIND PRESSURES 

PERPENDICULAR TO METHODS PFH, PFG AND CS-PF BRACED WALL PANELS 

MAXIMUM 
TENSION STRAP CAPACITY REQUIRED (pounds)°'b 

MINIMUM WALL STUD MAXIMUM PONY 
MAXIMUM 

FRAMING NOMINAL SIZE AND WALL HEIGHT 
TOTAL WALL OPENING Ultimate Design Wind Speed Vu1t (mph) 

HEIGHT WIDTH 
GRADE (feet) (feet) (feet) 110 115 130 110 115 130 

Exposure B ExposureC 

0 10 18 1,000 1,000 1,000 1,000 1,000 1,050 

9 1,000 1,000 1,000 1,000 1,000 1,750 

1 10 16 1,000 1,025 2,050 2,075 2,500 3,950 

18 1,000 1,275 2,375 2,400 2,850 DR 
9 1,000 1,000 1,475 1,500 1,875 3,125 

2 10 16 1,775 2,175 3,525 3,550 4,125 DR 
2 x 4 No. 2 Grade 

18 2,075 2,500 3,950 3,975 DR DR 
9 1,150 1,500 2,650 2,675 3,175 DR 

2 12 16 2,875 3,375 DR DR DR DR 
18 3,425 3,975 DR DR DR DR 
9 2,275 2,750 DR DR DR DR 

4 12 
12 3,225 3,775 DR DR DR DR 
9 1,000 1,000 1,700 1,700 2,025 3,050 

2 12 16 1,825 2,150 3,225 3,225 3,675 DR 
18 2,200 2,550 3,725 3,750 DR DR 

2 x 6 Stud Grade 
9 1,450 1,750 2,700 2,725 3,125 DR 

4 12 16 2,050 2,400 DR DR DR DR 
18 3,350 3,800 DR DR DR DR 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. DR= Design Required. 
b. Straps shall be installed in accordance with manufacturer's recommendations. 
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TABLE R602.10.6.5 
METHOD BV-WSP WALL BRACING REQUIREMENTS 

BRACED WALL LINE LENGTH (FEET) 

SEISMIC DESIGN 
STORY 10 20 30 40 

CATEGORY Minimum Total Length (feet) of Braced Wall Panels 
Required Along each Braced Wall Line 

e ~ ~ 4.0 7.0 10.5 14.0 

£:r @ ~ 4.0 7.0 10.5 14.0 

Do 

6 ~ s 4.5 9.0 13.5 18.0 . 
. 

er § a 6.0 12.0 18.0 24.0 

t1 @ ~ 4.5 9.0 13.5 18.0 

DI e ~ Q 4.5 9.0 13.5 18.0 

er § e 6.0 12.0 18.0 24.0 

t€t ~ ~ 5.5 11.0 16.5 22.0 

D2 

6 e ~ 5.5 11.0 16.5 22.0 
. 

. 

er @ a NP NP NP NP 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square foot= 0.479 kPa, 1pound-force=4.448 N. 

NP = Not Permitted. 

NIA= Not Applicable. 

WALL CONSTRUCTION 

SINGLE-STORY CUMULATIVE 
50 HOLD-DOWN HOLD-DOWN 

FORCE FORCE 
(pounds)" (pounds)" 

17.5 NIA -

17.5 1900 -

22.5 3500 5400 

30.0 3500 8900 

22.5 2100 -

22.5 3700 5800 

30.0 3700 9500 

27.5 2300 -

27.5 3900 6200 

NP NIA NIA 

a. Hold-down force is minimum allowable stress design load for connector providing uplift tie from wall framing at end of braced wall panel at the noted story 
to wall framing at end of braced wall panel at the story below, or to foundation or foundation wall. Use single-story hold-down force where edges of braced 
wall panels do not align; a continuous load path to the foundation shall be maintained. 

b. Where hold-down connectors from stories above align with stories below, use cumulative hold-down force to size middle- and bottom-story hold-down 
connectors. 
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WALL CONSTRUCTION 

EXTENT OF 
ALIGNED BRACED 

WALL PANELS -~--.i------;.----.i 

EDGE OF -r---+-~ 
SHEATHING 
TO BRACED 

WALL PANEL 

EXTENT OF TOP 
STORY BRACED 
WALL PANEL 

EXTENT OF MIDDLE 
STORY BRACED 
WALL PANEL 
EXTENT OF BOTTOM 
STORY BRACED 
WALL PANEL 

END POST, TYP. 

BRACED WALL 
PANEL 

r------1\1-IJJ-~::::::::::::~-GABLEEND 

SINGLE-STORY 
HOLD-DOWN 

FORCE 
-TOP STORY 

HOLD DOWNS 
ON SAME POST 

OR STUD TOP 
AND BOTTOM 

CUMULATIVE 
HOLD-DOWN 

FRAMING 

BRACED WALL 
PANEL 
SINGLE-STORY HOLD-

H-.------1-- DOWN FORCE-TOP 
STORY 
BRACED WALL 
PANEL 

,__.--tt..,__,_..,,____.'<""lff< __ --+-- SINGLE-STORY FORCE 
-MIDDLE STORY >----...... HOLD-DOWN FORCE 

BRACED WALL 
PANEL 

CUMULATIVE 
HOLD-DOWN 

FORCE 
-BOTTOM STORY 

HOLD-DOWN 
-SEE NOTE BELOW 

(a) 

(a) Braced wall panels stacked (aligned story 
to story). Use cumulative hold-down force. 

(b) 

Braced wall panels mixed stacked and not 
stacked. Use hold-down force as noted. 

-MIDDLE STORY 

BRACED WALL 
PANEL 

SINGLE-STORY HOLD
DOWN FORCE 
-BOTTOM STORY 

CUMULATIVE HOLD
DOWN FORCE 
-BOTTOM OF TWO
STORY 

Note: Hold downs should be strap ties, tension ties, or other approved hold-down devices and shall be 
installed in accordance with the manufacturer's instructions. 

FIGURE R602.10.6.5 
METHOD BV-WSP-WALL BRACING FOR DWELLINGS WITH STONE AND 

MASONRY VENEER IN SEISMIC DESIGN CATEGORIES D0, D1 and D2 

R602.10.7 Ends of braced wall lines with continuous 
sheathing. Each end of a braced wall line with continu
ous sheathing shall have one of the conditions shown in 
Figure R602.10.7. 

R602.10.8 Braced wall panel connections. Braced wall 
panels shall be connected to floor framing or foundations 
as follows: 

194 

1. Where joists are perpendicular to a braced wall 
panel above or below, a rim joist, band joist or 
blocking shall be provided along the entire length of 
the braced wall panel in accordance with Figure 
R602.10.8(1). Fastening of top and bottom wall 
plates to framing, rim joist, band joist and/or block
ing shall be in accordance with Table R602.3(1). 

2. Where joists are parallel to a braced wall panel 
above or below, a rim joist, end joist or other paral
lel framing member shall be provided directly above 
and below the braced wall panel in accordance with 
Figure R602.10.8(2). Where a parallel framing 
member cannot be located directly above and below 
the panel, full-depth blocking at 16-inch (406 mm) 
spacing shall be provided between the parallel fram
ing members to each side of the braced wall panel in 

accordance with Figure R602.10.8(2). Fastening of 
blocking and wall plates shall be in accordance with 
Table R602.3(1) and Figure R602.10.8(2). 

3. Connections of braced wall panels to concrete or 
masonry shall be in accordance with Section 
R403.l.6. 

R602.10.8.1 Braced wall panel connections for Seis
mic Design Categories D0, D1 and D2• Braced wall 
panels shall be fastened to required foundations in 
accordance with Section R602.ll.1, and top plate lap 
splices shall be face-nailed with not less than eight 16d 
nails on each side of the splice. 

R602.10.8.2 Connections to roof framing. Top plates 
of exterior braced wall panels shall be attached to raf
ters or roof trusses above in accordance with Table 
R602.3(1) and this section. Where required by this sec
tion, blocking between rafters or roof trusses shall be 
attached to top plates of braced wall panels and to raf
ters and roof trusses in accordance with Table 
R602.3(1). A continuous band, rim or header joist or 
roof truss parallel to the braced wall panels shall be 
permitted to replace the blocking required by this sec
tion. Blocking shall not be required over openings in 
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BRACED WALL PANEL AT 
END OF BRACED WALL LINE 

END CONDITION 1 

I .,.coNTINUOUSLY SHEATHEq. .. 
BRACED WALL LINE 

END CONDITION 3 

I ~ONTINUOUSLY SHEATHE~ .. 
BRACED WALL LINE 

.. ...1 

FIRST BRACED 
WALL PANEL 

END CONDITION 5 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1pound=4.45 N. 

WALL CONSTRUCTION 

BRACED WALL PANEL AT 
END OF BRACED WALL LINE 

END CONDITION 2 

I~ 10' MAX I FIRST BRACED 
.. .. WALL PANEL 

* SEE REQUIREMENTS 
END CONDITION 4 

REQUIREMENTS 

Return panel: 24" for braced wall lines sheathed with 
wood structural panels 
32" for braced wall lines sheathed with 
structural fiberboard 

Distance D: 24" for braced wall lines sheathed with 
wood structural panels 
32" for braced wall lines sheathed with 
structural fiberboard 

Hold-down 800 lbs capacity fastened to the edge of the 
device: braced wall panel closest to the corner and 

to the foundation or floor framing below 

FIGURE R602.10.7 
END CONDITIONS FOR BRACED WALL LINES WITH CONTINUOUS SHEATHING 

continuously sheathed braced wall lines. In addition to 
the requirements of this section, lateral support shall be 
provided for rafters and ceiling joists in accordance 
with Section R802.8 and for trusses in accordance with 
Section R802.10.3. Roof ventilation shall be provided 
in accordance with Section R806.1. 

1. For Seismic Design Categories A, B and C where 
the distance from the top of the braced wall panel to 
the top of the rafters or roof trusses above is 91

/ 4 
inches (235 mm) or less, blocking between rafters 
or roof trusses shall not be required. Where the dis
tance from the top of the braced wall panel to the 
top of the rafters or roof trusses above is between 
91

/ 4 inches (235 mm) and 151
/ 4 inches (387 mm), 

blocking between rafters or roof trusses shall be 
provided above the braced wall panel in accor
dance with Figure R602.10.8.2(1). 

Exception: Where the outside edge of truss ver
tical web members aligns with the outside face 

2015 INTERNATIONAL RESIDENTIAL CODE® 

of the wall studs below, wood structural panel 
sheathing extending above the top plate as 
shown in Figure R602.10.8.2(3) shall be permit- . 
ted to be fastened to each truss web with three-
8d nails (21

/ 2 inches x 0.131 inch) and blocking 
between the trusses shall not be required. 

2. For Seismic Design Categories D0, D1 and, where 
the distance from the top of the braced wall panel 
to the top of the rafters or roof trusses is 151

/ 4 
inches (387 mm) or less, blocking between raf
ters or roof trusses shall be provided above the 
braced wall panel in accordance with Figure 
R602.10.8.2(1). 

3. Where the distance from the top of the braced wall 
panel to the top of rafters or roof trusses exceeds 
151

/ 4 inches (387 mm), the top plates of the braced 
wall panel shall be connected to perpendicular raf-
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WALL CONSTRUCTION 

ters or roof trusses above in accordance with one 
or more of the following methods: 

3.1. Soffit blocking panels constructed in 
accordance with Figure R602.10.8.2(2). 

3.2. Vertical blocking panels constructed in 
accordance with Figure R602.10.8.2(3). 

3.3. Blocking panels provided by the roof 
truss manufacturer and designed in 
accordance with Section R802. 

3.4. Blocking, blocking panels or other meth
ods of lateral load transfer designed in 
accordance with the A WC WFCM or 
accepted engineering practice. 

CONTINUOUS RIM 
OR BAND JOIST 

FULL-HEIGHT BLOCKING--~ 
CONTINUOUS ALONG LENGTH 

Sd @ 6" O.C. ALONG 
BRACED WALL PANEL 

- BRACED WALL PANEL 

3-16d@16" O.C.ALONG 
BRACED WALL PANEL 

OF BRACED WALL PANEL 

PERPENDICULAR FRAMING 

Sd @ 6" O.C. ALONG 
BRACED WALL PANEL 

- BRACED WALL PANEL 

3-16d@16"0.C.ALONG 
BRACED WALL PANEL 

PERPENDICULAR FRAMING 

CONTINUOUS RIM 
OR BAND JOIST 

FULL-HEIGHT BLOCKING 
CONTINUOUS ALONG LENGTH 
OF BRACED WALL PANEL 

For SI: 1inch=25.4 mm. 

FIGURE R602.10.8(1) 
BRACED WALL PANEL CONNECTION WHEN PERPENDICULAR TO FLOOR/CEILING FRAMING 

For SI: 1inch=25.4 mm. 
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CONTINUOUS RIM 
OR END JOIST 

8d @ 6' O.C. ALONG 
BRACED WALL PANEL 

CONTINUOUS RIM 
OR END JOIST 

8d @ 6" O.C. ALONG 
BRACED WALL PANEL 

3-16d@ 16" O.C. ALONG 
BRACED WALL PANEL 

FIGURE R602.10.8(2) 

FULL-HEIGHT BLOCKING 
@16" O.C.ALONG 
BRACED WALL PANEL 

TOE NAIL 3-Bd 
NAILS AT EACH 
BLOCKING 
MEMBER 

BRACED WALL PANEL 

3-16dAT EACH 
BLOCKING MEMBER 

BRACED WALL PANEL CONNECTION WHEN PARALLEL TO FLOOR/CEILING FRAMING 
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For SI: 1 inch = 25 .4 mm. 

SOLID BLOCKING BETWEEN 
RAFTERS ATIACHED TO TOP 
PLATES WITH 8d @ 611 O.C. ALONG 
LENGTH OF BRACED WALL PANEL 

FIGURE R602.10.8.2(1) 
BRACED WALL PANEL CONNECTION 

TO PERPENDICULAR RAFTERS 

0 0 0 
r----------
1 I 
I I 

I I 

--

C'? I I 
I I 

I I I 

: I 

I : 
[ _________ J 

0 

0 

WALL CONSTRUCTION 

ROOF SHEATHING-----~ 

~ 

EDGE NAILING PER 
TABLE R602.3(1) 
(TYP.)------. 

9BLOCKING 

"' 

BRACED WALL 
PANEL---

6'-0"MAX_J 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

2xBLOCKING 

ROOF TRUSSES 
PERR802.10 

NAILING PER 
TABLE R602.3(1) 

PROVIDE VENTING 
PER SECTION R806 
(NOT SHOWN) 

a. Methods of bracing shall be as described in Section R602.10.4. 

0 

0 

FIGURE R602.10.8.2(2) 
BRACED WALL PANEL CONNECTION OPTION TO 
PERPENDICULAR RAFTERS OR ROOF TRUSSES 

WHERE AIR GAP AT 
TOP IS NOT USED, CENTER 
W/3 AVAILABLE FOR VENT 
HOLES 

_,.____,_W/3+ W/3--+--W/3 

0 0 

0 0 

0 0 0 0 

FIGURE R602.10.8.2(3) 
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS OR ROOF TRUSSES 
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WALL CONSTRUCTION 

R602.10.9 Braced wall panel support. Braced wall panel 
support shall be provided as follows: 

1. Cantilevered floor joists complying with Section 
R502.3.3 shall be permitted to support braced wall 
panels. 

2. Raised floor system post or pier foundations sup
porting braced wall panels shall be designed in 
accordance with accepted engineering practice. 

3. Masonry stem walls with a length of 48 inches 
(1219 mm) or less supporting braced wall panels 
shall be reinforced in accordance with Figure 
R602.10.9. Masonry stem walls with a length 

I · 48" OR LESS 

3"COVER 

BRACED WALL PANEL 

%"ANCHOR BOLTS PER BRACED 
WALL PANEL REQUIREMENTS 

BOND BEAM WITH 1-#4 BAR 

#4 BAR MIN.; FIELD BEND 6" 
EXTENSION INTO BOND BEAM 

20" MIN. TYP. 

SHORT STEM WALL REINFORCEMENT 

48"0RLESS 

- BRACED WALL PANEL 

--BOND BEAM WITH 1-#4 BAR 

5/s" THREADED RODS SHALL 
BE PERMITTED TO BE 
SUBSTITUTED FORANCHOR 
BOLTS AND REBAR 

· :· :.~1ft~. ~: ~~:i~~ .... ~:~.~J;p.. ~ J 
. . 9· ? ·. ~ .· ... . 9 ·~·? ·. ~·· ... . 9 ·~·?. co 

L3" COVER MIN. 2" CUT WASHERS 

OPTIONAL STEM WALL REINFORCEMENT 

greater than 48 inches (1219 mm) supporting braced 
wall panels shall be constructed in accordance with 
Section R403.l Methods ABW and PFH shall not 
be permitted to attach to masonry stem walls. 

4. Concrete stem walls with a length of 48 inches 
(1219 mm) or less, greater than 12 inches (305 mm) 
tall and less than 6 inches (152 mm) thick shall have 
reinforcement sized and located in accordance with 
Figure R602.10.9. 

R602.10.9.1 Braced wall panel support for Seismic I 
Design Categories D0, D1 and D2' In Seismic Design 
Categories D0, D1 and D2, braced wall panel footings 
shall be as specified in Section R403. l.2. 

48"0RLESS 

- BRACED WALL PANEL 

#4BAR 

20" MIN. TYP. 

TALL STEM WALL REINFORCEMENT 

BRACED WALL-
PANEL 

FACE BRICK 
OPTIONAL 

TYPICAL STEM WALL SECTION 

. ·.·' 

NOTE: GROUT BOND BEAMS AND ALL CELLS THAT CONTAIN 
REBAR, THREADED RODS AND ANCHOR BOLTS. 

For SI: 1 inch= 25.4 mm. 

FIGURE R602.10.9 
MASONRY STEM WALLS SUPPORTING BRACED WALL PANELS 
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R602.10.10 Panel joints. Vertical joints of panel sheath
ing shall occur over, and be fastened to, common studs. 
Horizontal joints in braced wall panels shall occur over, 
and be fastened to, common blocking of a minimum 11

/ 2 
inch (38 mm) thickness. 

Exceptions: 

1. Vertical joints of panel sheathing shall be permit
ted to occur over double studs, where adjoining 
panel edges are attached to separate studs with the 
required panel edge fastening schedule, and the 
adjacent studs are attached together with two rows 
of lOd box nails [3 inches by 0.128 inch (76.2 mm 
by 3.25 mm)] at 10 inches o.c. (254 mm). 

2. Blocking at horizontal joints shall not be required 
in wall segments that are not counted as braced 
wall panels. 

3. Where the bracing length provided is not less 
than twice the minimum length required by 
Tables R602.10.3(1) and R602.10.3(3), blocking 
at horizontal joints shall not be required in braced 
wall panels constructed using Methods WSP, 
SFB, GB, PBS or HPS. 

4. Where Method GB panels are installed horizon-
tally, blocking of horizontal joints is not required. 

R602.10.11 Cripple wall bracing. Cripple walls shall be 
constructed in accordance with Section R602.9 and braced 
in accordance with this section. Cripple walls shall be 
braced with the length and method of bracing used for the 
wall above in accordance with Tables R602.10.3(1) and 
R602.10.3(3), and the applicable adjustment factors in 
Table R602.10.3(2) or R602.10.3(4), respectively, except 
that the length of cripple wall bracing shall be multiplied 
by a factor of 1.15. Where gypsum wall board is not used 
on the inside of the cripple wall bracing, the length adjust
ments for the elimination of the gypsum wallboard, or 
equivalent, shall be applied as directed in Tables 
R602.10.3(2) and R602.10.3(4) to the length of cripple 
wall bracing required. This adjustment shall be taken in 
addition to the 1.15 increase. 

R602.10.11.l Cripple wall bracing for Seismic 
Design Categories D0 and D1 and townhouses in Seis
mic Design Category C. In addition to the requirements 
in Section R602.10.ll, the distance between adjacent · 
edges of braced wall panels for cripple walls along a 
braced wall line shall be 14 feet (4267 mm) maximum. 

Where braced wall lines at interior walls are not 
supported on a continuous foundation below, the adja
cent parallel cripple walls, where provided, shall be 
braced with Method WSP or Method CS-WSP in 
accordance with Section R602.10.4. The length of brac
ing required in accordance with Table R602.10.3(3) for 
the cripple walls shall be multiplied by 1.5. Where the 
cripple walls do not have sufficient length to provide 
the required bracing, the spacing of panel edge fasten
ers shall be reduced to 4 inches (102 mm) on center and 
the required bracing length adjusted by 0.7. If the 
required length can still not be provided, the cripple 
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wall shall be designed in accordance with accepted 
engineering practice. 

R602.10.11.2 Cripple wall bracing for Seismic 
Design Category D2• In Seismic Design Category D2, 

cripple walls shall be braced in accordance with Tables 
R602.10.3(3) and R602.10.3(4). 

R602.10.11.3 Redesignation of cripple walls. Where 
all cripple wall segments along a braced wall line do 
not exceed 48 inches (1219 mm) in height, the cripple 
walls shall be permitted to be redesignated as a first
story wall for purposes of determining wall bracing 
requirements. Where any cripple wall segment in a 
braced wall line exceeds 48 inches (1219 mm) in 
height, the entire cripple wall shall be counted as an 
additional story. If the cripple walls are redesignated, 
the stories above the redesignated story shall be 
counted as the second and third stories, respectively. 

R602.ll Wall anchorage. Braced wall line sills shall be 
anchored to concrete or masonry foundations in accordance 
with Sections R403.l.6 and R602.ll.l. 

R602.11.1 Wall anchorage for all buildings in Seismic 
Design Categories D0, D1 and D2 and townhouses in 
Seismic Design Category C. Plate washers, not less than 
0.229 inch by 3 inches by 3 inches (5.8 mm by 76 mm by 
76 mm) in size, shall be provided between the foundation 
sill plate and the nut except where approved anchor straps 
are used. The hole in the plate washer is permitted to be 
diagonally slotted with a width of up to 3

/ 16 inch (5 mm) 
larger than the bolt diameter and a slot length not to 
exceed 1% inches (44 mm), provided a standard cut 
washer is placed between the plate washer and the nut. 

R602.ll.2 Stepped foundations in Seismic Design Cate
gories D0, D1 and D2• In all buildings located in Seismic 
Design Categories D0, D1 or D2, where the height of a 
required braced wall line that extends from foundation to 
floor above varies more than 4 feet (1219 mm), the braced 
wall line shall be constructed in accordance with the fol
lowing: 

1. Where the lowest floor framing rests directly on a 
sill bolted to a foundation not less than 8 feet (2440 
mm) in length along a line of bracing, the line shall 
be considered as braced. The double plate of the 
cripple stud wall beyond the segment of footing that 
extends to the lowest framed floor shall be spliced 
by extending the upper top plate not less than 4 feet 
(1219 mm) along the foundation. Anchor bolts shall 
be located not more than 1 foot and 3 feet (305 and 
914 mm) from the step in the foundation. See Figure 
R602.ll.2. 

2. Where cripple walls occur between the top of the 
foundation and the lowest floor framing, the bracing 
requirements of Sections R602.10. ll, R602.10.11.1 
andR602.10.ll.2 shall apply. 

3. Where only the bottom of the foundation is stepped 
and the lowest floor framing rests directly on a sill 
bolted to the foundations, the requirements of Sec
tions R403. l.6 and R602. l 1.1 shall apply. 
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FIGURE R602.11.2 
STEPPED FOUNDATION CONSTRUCTION 

R602.12 Simplified wall bracing. Buildings meeting all of 
the conditions listed below shall be permitted to be braced in 
accordance with this section as an alternate to the require
ments of Section R602.10. The entire building shall be braced 
in accordance with this section; the use of other bracing pro
visions of Section R602.10, except as specified herein, shall 
not be permitted. 

1. There shall be not more than three stories above the top 
of a concrete or masonry foundation or basement wall. 
Permanent wood foundations shall not be permitted. 

2. Floors shall not cantilever more than 24 inches (607 
mm) beyond the foundation or bearing wall below. 

3. Wall height shall not be greater than 10 feet (2743 
mm). 

4. The building shall have a roof eave-to-ridge height of 
15 feet (4572 mm) or less. 

5. Exterior walls shall have gypsum board with a mini
mum thickness of 1

/ 2 inch (12.7 mm) installed on the 
interior side fastened in accordance with Table 
R702.3.5. 

6. The structure shall be located where the ultimate design 
wind speed is less than or equal to 130mph (58 mis), and 
the exposure category is B or C. 

7. The structure shall be located in Seismic Design Cate
gory A, B or C for detached one- and two-family dwell
ings or Seismic Design Category A or B for 
townhouses. 

8. Cripple walls shall not be permitted in three-story 
buildings. 

R602.12.1 Circumscribed rectangle. The bracing 
required for each building shall be determined by circum
scribing a rectangle around the entire building on each 
floor as shown in Figure R602.12. l. The rectangle shall 
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surround all enclosed offsets and projections such as sun
rooms and attached garages. Open structures, such as car
ports and decks, shall be permitted to be excluded. The 
rectangle shall not have a side greater than 60 feet (18 288 
mm), and th.e ratio between the long side and short side 
shall be not greater than 3: 1. 

R602.12.2 Sheathing materials. The following sheathing 
materials installed on the exterior side of exterior walls 
shall be used to construct a bracing unit as defined in Sec
tion R602.12.3. Mixing materials is prohibited. 

1. Wood structural panels with a minimum thickness 
of 3 I 8 inch (9 .5 mm) fastened in accordance with 
Table R602.3(3). 

2. Structural fiberboard sheathing with a minimum 
thickness of 1

/ 2 inch (12.7 mm) fastened in accor
dance with Table R602.3(1). 

R602.12.3 Bracing unit. A bracing unit shall be a full
height sheathed segment of the exterior wall without open
ings or vertical or horizontal offsets and a minimum length 
as specified herein. Interior walls shall not contribute 
toward the amount of required bracing. Mixing of Items 1 
and 2 is prohibited on the same story. 

1. Where all framed portions of all exterior walls are 
sheathed in accordance with Section R602.12.2, 
including wall areas between bracing units, above 
and below openings and on gable end walls, the 
minimum length of a bracing unit shall be 3 feet 
(914mm). 

2. Where the exterior walls are braced with sheathing 
panels in accordance with Section R602.12.2 and 
areas between bracing units are covered with other 
materials, the minimum length of a bracing unit 
shall be 4 feet (1219 mm). 
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R602.12.3.1 Multiple bracing units. Segments of 
wall compliant with Section R602.12.3 and longer than 
the minimum bracing unit length shall be considered as 
multiple bracing units. The number of bracing units 
shall be determined by dividing the wall segment 
length by the minimum bracing unit length. Full-height 
sheathed segments of wall narrower than the minimum 
bracing unit length shall not contribute toward a brac
ing unit except as specified in Section R602.12.6. 

R602.12.4 Number of bracing units. Each side of the 
circumscribed rectangle, as shown in Figure R602.12.1, 
shall have, at a minimum, the number of bracing units in 
accordance with Table R602.12.4 placed on the parallel 
exterior walls facing the side of the rectangle. Bracing 
units shall then be placed using the distribution require
ments specified in Section R602.12.5. 

R602.12.5 Distribution of bracing units. The placement 
of bracing units on exterior walls shall meet all of the fol
lowing requirements as shown in Figure R602.12.5. 

1. A bracing unit shall begin not more than 12 feet 
(3658 mm) from any wall comer. 

2. The distance between adjacent edges of bracing 
units shall be not greater than 20 feet (6096 mm). 

3. Segments of wall greater than 8 feet (2438 mm) in 
length shall have not less than one bracing unit. 

R602.12.6 Narrow panels. The bracing methods refer
enced in Section R602.10 and specified in Sections 
R602.12.6.l through R602.12.6.3 shall be permitted when 
using simplified wall bracing. 

R602.12.6.1 Method CS-G. Braced wall panels con
structed as Method CS-G in accordance with Tables 
R602.10.4 and R602.10.5 shall be permitted for one
story garages where all framed portions of all exterior 
walls are sheathed with wood structural panels. Each 
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CS-G panel shall be equivalent to 0.5 of a bracing unit. 
Segments of wall that include a Method CS-G panel 
shall meet the requirements of Section R602.10.4.2. 

R602.12.6.2 Method CS-PF. Braced wall panels con
structed as Method CS-PF in accordance with Section 
R602.10.6.4 shall be permitted where all framed por
tions of all exterior walls are sheathed with wood struc
tural panels. Each CS-PF panel shall equal 0.75 bracing 
units. Not more than four CS-PF panels shall be permit
ted on all segments of walls parallel to each side of the 
circumscribed rectangle. Segments of wall that include 
a Method CS-PF panel shall meet the requirements of 
Section R602.10.4.2. 

R602.12.6.3 Methods ABW, PFH and PFG. Braced 
wall panels constructed as Method ABW, PFH and 
PFG shall be permitted where bracing units are con
structed using wood structural panels applied either 
continuously or intermittently. Each ABW and PFH 
panel shall equal one bracing unit and each PFG panel 
shall be equal to 0.75 bracing unit. 

R602.12. 7 Lateral support. For bracing units located 
along the eaves, the vertical distance from the outside edge 
of the top wall plate to the roof sheathing above shall not 
exceed 9.25 inches (235 mm) at the location of a bracing 
unit unless lateral support is provided in accordance with 
Section R602.l 0.8.2. 

R602.12.8 Stem walls. Masonry stem walls with a height 
and length of 48 inches (1219 mm) or less supporting a 
bracing unit or a Method CS-G, CS-PF or PFG braced 
wall panel shall be constructed in accordance with Figure 
R602.10.9. Concrete stem walls with a length of 48 inches 
(1219 mm) or less, greater than 12 inches (305 mm) tall 
and less than 6 inches (152 mm) thick shall be reinforced 
sized and located in accordance with Figure R602. l 0.9. 
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TABLE R602.12.4 
MINIMUM NUMBER OF BRACING UNITS ON EACH SIDE OF THE CIRCUMSCRIBED RECTANGLE 

MINIMUM NUMBER OF BRACING MINIMUM NUMBER OF BRACING 
ULTIMATE EAVE-TO-RIDGE UNITS ON EACH LONG SIDE.,•, d UNITS ON EACH SHORT SIDEa,b,d 

DESIGN WIND 
STORY LEVEL HEIGHT Length of short side (feet)• Length of long side (feet)• SPEED 

(mph) (feet) 
10 20 30 40 50 60 10 20 30 40 50 60 

t:Jt3@ 1 2 2 2 3 3 1 2 2 2 3 3 

E:]@ 10 2 3 3 4 5 6 2 3 3 4 5 6 

@ 2 3 4 6 7 8 2 3 4 6 7 8 

115 

~~@ 1 2 3 3 4 4 1 2 3 3 4 4 

Ei@ 15 2 3 4 5 6 7 2 3 4 5 6 7 

@ 2 4 5 6 7 9 2 4 5 6 7 9 

t:d3® 1 2 2 3 3 4 1 -2 2 3 3 4 

EI@ 10 2 3 4 5 6 7 2 3 4 5 6 7 

@ 2 4 5 7 8 10 2 4 5 7 8 10 

130 

c:Jt3@ 2 3 3 4 4 6 2 3 3 4 4 6 

Ei@ 15 3 4 6 7 8 10 3 4 6 7 8 10 

@ 3 6 7 10 11 13 3 6 7 10 11 13 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Interpolation shall not be permitted. 
b. Cripple walls or wood-framed basement walls in a walk-out condition shall be designated as the first story and the stories above shall be redesignated as the 

second and third stories, respectively, and shall be prohibited in a three-story structure. 
c. Actual lengths of the sides of the circumscribed rectangle shall be rounded to the next highest unit of 10 when using this table. 
d. For Exposure Category C, multiply bracing units by a factor of 1.20 for a one-story building, 1.30 for a two-story building and 1.40 for a three-story building. 
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FIGURE R602.12.5 
BRACING UNIT DISTRIBUTION 

SECTION R603 
COLD-FORMED STEEL WALL FRAMING 

R603.1 General. Elements shall be straight and free of any 
defects that would significantly affect structural performance. 
Cold-formed steel wall framing members shall be in accor
dance with the requirements of this section. 

R603.l.1 Applicability limits. The provisions of this sec
tion shall control the construction of exterior cold-formed 
steel wall framing and interior load-bearing cold-formed 
steel wall framing for buildings not more than 60 feet (18 
288 mm) long perpendicular to the joist or truss span, not 
more than 40 feet (12 192 mm) wide parallel to the joist or 
truss span, and less than or equal to three stories above 
grade plane. Exterior walls installed in accordance with 
the provisions of this section shall be considered as load
bearing walls. Cold-formed steel walls constructed in 
accordance with the provisions of this section shall be lim
ited to sites where the ultimate design wind speed is less 
than 139 miles per hour (62 mis), Exposure Category B or 
C, and the ground snow load is less than or equal to 70 
pounds per square foot (3.35 kPa). 

R603.1.2 In-line framing. Load-bearing ·cold-formed 
steel studs constructed in accordance with Section R603 
shall be located in-line with joists, trusses and rafters in 
accordance with Figure R603.1.2 and the tolerances speci
fied as follows: 

1. The maximum tolerance shall be 3
/ 4 inch (19 mm) 

between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 

2. Where the centerline of the horizontal framing 
member and bearing stiffener is located to one side 
of the centerline of the vertical framing member, the 
maximum tolerance shall be 1/ 8 inch (3 mm) between 
the web of the horizontal framing member and the 
edge of the vertical framing member. 

I R603.2 Structural framing. Load-bearing cold-formed steel 
wall framing members shall be in accordance with this section. 
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R603.2.1 Material. Load-bearing cold-formed steel fram
ing members shall be cold formed to shape from structural
quality sheet steel complying with the requirements of 
ASTM A 1003: Structural Grades 33 Type Hand 50 Type 
H. 

R603.2.2 Corrosion protection. Load-bearing cold
formed steel framing shall have a metallic coating comply
ing with ASTM A 1003 and one of the following: 

1. A minimum of G 60 in accordance with ASTM A 
653. 

2. A minimum of AZ 50 in accordance with ASTM A 
792. 

R603.2.3 Dimension, thickness and material grade. 
Load-bearing cold-formed steel wall framing members 
shall comply with Figure R603.2.3(1) and with the dimen
sional and thickness requirements specified in Table 
R603.2.3. Additionally, C-shaped sections shall have a 
minimumflange width of 15

/ 8 inches (41 mm) and a maxi
mum flange width of 2 inches (51 mm). The minimum lip 
size for C-shaped sections shall be 1

/ 2 inch (12.7 mm). 
Track sections shall comply with Figure R603.2.3(2) and 
shall have a minimum flange width of 11

/ 4 inches (32 mm). 
Minimum Grade 33 ksi steel shall be used wherever 33 
mil and 43 mil thicknesses are specified. Minimum Grade 
50 ksi steel shall be used wherever 54 and 68 mil thick
nesses are specified. 

R603.2.4 Identification. Load-bearing cold-formed steel 
framing members shall have a legible label, stencil, stamp 
or embossment with the following information as a mini
mum: 

1. Manufacturer's identification. 

2. Minimum base steel thickness in inches (mm). 

3. Minimum coating designation. 

4. Minimum yield strength, in kips per square inch 
(ksi) (MPa). 
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TABLE R603.2.3 
LOAD-BEARING COLD-FORMED STEEL STUD SIZES AND THICKNESSES 

MEMBER WEB DEPTH MINIMUM BASE STEEL THICKNESS 
DESIGNATION" (inches) mil (inches) 

3508162-t 3.5 33 (0.0329), 43 (0.0428), 54 (0.0538) 

5508162-t 5.5 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 

For SI: 1inch=25.4 mm; 1mil=0.0254 mm. 
a. The member designation is defined by the first number representing the member depth in hundredths of an inch, "S" representing a stud or joist member, the 

second number representing the flange width in hundredths of an inch, and the letter "t" shall be a number representing the minimum base metal thickness in mils. 

R603.2.5 Fastening. Screws for steel-to-steel connections 
shall be installed with a minimum edge distance and cen
ter-to-center spacing of 1/ 2 inch (12.7 mm), shall be self
drilling tapping and shall conform to ASTM C 1513. 
Structural sheathing shall be attached to cold-formed steel 
studs with minimum No. 8 self-drilling tapping screws 
that conform to ASTM C 1513. Screws for attaching struc
tural sheathing to cold-formed steel wall framing shall 
have.a minimum head diameter of 0.292 inch (7.4 mm) 
with countersunk heads and shall be installed with a mini
mum edge distance of 3/ 8 inch (9.5 mm). Gypsum board 
shall be attached to cold-formed steel wall framing with 
minimum No. 6 screws conforming to ASTM C 954 or 
ASTM C 1513 with a bugle-head style and shall be 
installed in accordance with Section R702. For connec
tions, screws shall extend through the steel a minimum of 
three exposed threads. Fasteners shall have rust-inhibitive 
coating suitable for the installation in which they are being 
used, or be manufactured from material not susceptible to 
corrosion. 

R603.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing and web hole 
patching shall be in accordance with this section. 

R603.2.6.1 Web holes. Web holes in wall studs and 
other structural members shall comply with all of the 
following conditions: 

1. Holes shall conform to Figure R603.2.6.l. 

2. Holes shall be permitted only along the centerline 
of the web of the framing member. 

3. Holes shall have a center-to-center spacing of not 
less than 24 inches (610 mm). 

4. Holes shall have a web hole width not greater 
than 0.5 times the member depth, or 11

/ 2 inches 
(38 mm). 

5. Holes shall have a web hole length not exceeding 
41

/ 2 inches (114 mm). 

6. Holes shall have a minimum distance between 
the edge of the bearing surface and the edge of 
the web hole of not less than 10 inches (254 mm). 

Framing members with web holes not conforming to 
the above requirements shall be reinforced in accor
dance with Section R603.2.6.2, patched in accordance 
with Section R603.2.6.3 or designed in accordance with 
accepted engineering practice. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

For SI: 1 inch = 25 .4 mm. 

PENETRATION 
(HOLE, PUNCHOUT) 

FIGURE R603.2.6.1 I 
WALL STUD WEB HOLES 

R603.2.6.2 Web hole reinforcing. Web holes in gable 
endwall studs not conforming to the requirements of 
Section R603.2.6. l shall be permitted to be reinforced if 
the hole is located fully within the center 40 percent of 
the span and the depth and length of the hole does not 
exceed 65 percent of the flat width of the web. The rein
forcing shall be a steel plitte or C-shape section with a 
hole that does not exceed the web hole size limitations 
of Section R603.2.6.l for the member being reinforced. 
The steel reinforcing shall be the same thickness as the 
receiving member and shall extend not less than 1 inch 
(25 mm) beyond all edges of the hole. The steel rein
forcing shall be fastened to the web of the receiving 
member with No. 8 screws spaced not more than 1 inch 
(25 mm) center-to-center along the edges of the patch 
with minimum edge distance of 1/ 2 inch (12.7 mm). 

R603.2.6.3 Hole patching. Web holes in wall studs and 
other structural members not conforming to the require
ments in Section R603.2.6.l shall be permitted to be 
patched in accordance with either of the following meth
ods: 

1. Framing members shall be replaced or designed 
in accordance with accepted engineering practice 
where web holes exceed the following size limits: 

1.1. The depth of the hole, measured across the web, 
exceeds 70 percent of the flat width of the web. 
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1.2. The length of the hole measured along the 
web exceeds 10 inches (254 mm) or the 
depth of the web, whichever is greater. 

2. Web holes not exceeding the dimensional require
ments in· Section R603.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or 
track section in accordance with Figure 
R603.2.6.3. The steel patch shall, as a minimum, 
be the same thickness as the receiving member and 
shall extend not less thanl inch (25 mm) beyond 
all edges of the hole. The steel patch shall be fas
tened to the web of the receiving member with No. 
8 screws spaced not more than 1 inch (25 mm) cen
ter-to-center afong the edges of the patch with a 
minimum edge distance of 1/ 2 inch (12.7 mm). 

R603.3 Wall construction. Exterior cold-formed steel 
framed walls and interior load-bearing cold-formed steel 
framed walls shall be constructed in accordance with the pro
visions of this section. 

-1-4~~~~N0.8SCREWS 

SPACED AT 1" O.C. 
(TYP.) 

SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 
MIN. THICKNESS AS STUD 

For SI: 1 inch= 25.4 mm. 

FIGURE R603.2.6.3 
WALL STUD WEB HOLE PATCH 

R603.3.1 Wall to foundation or floor connection. Cold
formed steel framed walls shall be anchored to founda
tions or floors in accordance with Table R603.3.l and Fig
ure R603.3.l(l), R603.3.1(2), R603.3.1(3) or R603.3.1(4). 
Anchor bolts shall be located not more than 12 inches (305 
mm) from comers or the termination of bottom tracks. 
Anchor bolts shall extend not less than 15 inches (381 
mm) into masonry or 7 inches (178 mm) into concrete. 
Foundation anchor straps shall be permitted, in lieu of 
anchor bolts, if spaced as required to provide equivalent 
anchorage to the required anchor bolts and installed in 
accordance with manufacturer's requirements. 
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R603.3.l.1 Gable endwalls. Gable endwalls with 
heights greater than 10 feet (3048 mm) shall be 
anchored to foundations or floors in accordance with 
Table R603.3.l.1(1) or R603.3.l.1(2). 

R603.3.2 Minimum stud sizes. Cold-formed steel walls 
shall be constructed in accordance with Figure 
R603.3.l(l), R603.3.1(2) or R603.3.1(3), as applicable. 
Exterior wall stud size and thickness shall be determined in 
accordance with the limits set forth in Tables R603.3.2(2) 
through R603.3.2(16). Interior load-bearing wall stud size 
and thickness shall be determined in accordance with the 
limits set forth in Tables R603 .3 .2(2) through R603 .3.2(16) 
based upon an ultimate design wind speed of 115 miles per 
hour (51 mis), Exposure Category B, and the building 
width, stud spacing and snow load, as appropriate. Fasten
ing requirements shall be in accordance with Section 
R603.2.5 and Table R603.3.2(1). Top and bottom tracks 
shall have the same minimum thickness as the wall studs. 

Exterior wall studs shall be permitted to be reduced to 
the next thinner size, as shown in Tables R603.3.2(2) 
through R603.3.2(16), but not less than 33 mils (0.84 
mm), where both of the following conditions exist: 

1. Minimum of 1
/ 2-inch (12.7 mm) gypsum board is 

installed and fastened on the interior surface in 
accordance with Section R702. 

2. Wood structural sheathing panels of minimum 7
/ 16-

inch-thick (11.1 mm) oriented strand board or 15
/ 32-

inch-t.liick (12 mm) plywood are installed and fas
tened in accordance with Section R603.9.1 and 
Table R603.3.2(1) on the outside surface. 

Interior load-bearing walls shall be permitted to be 
reduced to the next thinner size, as shown in Tables 
R603.3.2(2) through R603.3.2(16), but not less than 33 
mils (0.84 mm), where not less than 1

/ 2-inch (12.7 mm) 
gypsum board is installed and fastened in accordance with 
Section R 702 on both sides of the wall. The tabulated stud 
thickness for load-bearing walls shall be used when the 
attic load is 10 pounds per square foot (480 Pa) or less. A 
limited attic storage load of 20 pounds per square foot 
(960 Pa) shall be permitted provided that the next higher 
snow load column is used to select the stud size from 
Tables R603.3.2(2) through R603.3.2(16). 

For two-story buildings, the tabulated stud thickness for 
walls supporting one floor, roof and ceiling shall be used 
when the second-floor live load is 30 pounds per square 
foot (1440 Pa). Second-floor live loads of 40 psf (1920 Pa) 
shall be permitted provided that the next higher snow load 
column is used to select the stud size from Tables 
R603.3.2(2) through R603.3.2(11). 

For three-story buildings, the tabulated stud thickness for 
walls supporting one or two floors, roof and ceiling shall be 
used when the third-floor live load is 30 pounds per square 
foot (1440 Pa). Third-floor live loads of 40 pounds per 
square foot (1920 Pa) shall be permitted provided that the 
next higher snow load column is used to select the stud size 
from Tables R603.3.2(12) through R603.3.2(16). 
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WALL CONSTRUCTION 

TABLE R603.3.1 
WALL TO FOUNDATION OR FLOOR CONNECTION REQUIREMENTS•·b 

ULTIMATE WIND SPEED AND EXPOSURE CATEGORY 

FRAMING (mph) 
CONDITION 1268 < 139 B 115 B or 110 C or 115 C 126 c < 139 c 

Wall bottom track to floor per Figure 1-No. 8 screw at 1-No. 8 screw at 1-No. 8 screw at 2-No. 8 screws at 2-No. 8 screws at 
R603.3.1(1) 12" o.c. 12" o.c. 12" o.c. 12" o.c. 12" o.c. 

Wall bottom track to foundation per 
1
/ 2" minimum 1

/ 2" minimum 1
/ 2" minimum 1

/ 2" minimum 1
/ 2" minimum 

Figure R603.3.1(2)d diameter anchor diameter anchor diameter anchor diameter anchor diameter anchor 
bolt at 6' o.c. bolt at 4' o.c. bolt at 4' o.c. bolt at 4' o.c. bolt at 4' o.c. 

Steel plate spaced Steel plate spaced Steel plate spaced Steel plate spaced Steel plate spaced 

Wall bottom track to wood sill per at 4' o.c., with 4- at 3' o.c., with 4- at 3' o.c., with 4- at 2' o.c., with 4- at 2' o.c., with 4-
No. 8 screws and No. 8 screws and No. 8 screws and No. 8 screws and No. 8 screws and Figure R603.3.1(3) 

4-lOd or 6-8d 4- lOd or 6-8d 4- lOd or 6-8d 4- lOd or 6-8d 4- lOd or 6-8d 
common nails common nails common nails common nails common nails 

Stud Roof Span Spacing 
(inches) (feet) 

24 NR NR NR 124 209 

28 NR NR 62 151 249 

Wind uplift 16 32 NR NR 79 179 289 
connector 36 NR NR 94 206 329 
strength 40 NR 61 117 239 374 (lbs)°• 0 

24 NR NR 69 186 314 

28 NR NR 93 227 374 

24 32 NR NR 117 268 434 

36 NR 64 141 309 494 

40 NR 92 176 359 562 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis, 1 foot= 304.8 mm, 1pound=4.45 N. 
a. Anchor bolts are to be located not more than 12 inches from corners or the termination of bottom tracks such as, at door openings or corners. Bolts are to 

extend not less than 15 inches into masonry or 7 inches into concrete. 
b. All screw sizes shown are minimum. 
c. NR = Uplift connector not required. 
d. Foundation anchor straps are permitted in place of anchor bolts, if spaced as required to provide equivalent anchorage to the required anchor bolts and 

installed in accordance with manufacturer's requirements. 
e. See Figure R603.3.1(4) for details. 

2015 INTERNATIONAL RESIDENTIAL CODE® 207 



WALL CONSTRUCTION 

TABLE R603.3.1.1(1) 
GABLE ENDWALL TO FLOOR CONNECTION REQUIREMENTS•·b,c 

ULTIMATE WIND 
SPEED WALL BOTTOM TRACK TO FLOOR JOIST OR TRACK CONNECTION 
(mph) 

Exposure 
Stud height, h (feet) 

Category 

B c 10<h:S14 14<h:S18 18<h:S22 

115 - 1-No. 8 screw@ 12" o.c. 1-No. 8 screw @ 12" o.c. 1-No. 8 screw@ 12" o.c. 

126 110 1-No. 8 screw@ 12" o.c. 1-No. 8 screw@ 12" o.c. 1-No. 8 screw @ 12" o.c. 

< 139 115 1-No. 8 screw @ 12" o.c. 1-No. 8 screw@ 12" o.c. 2-No. 8 screws @ 12" o.c. 

- 126 1-No. 8 screw@ 12" o.c. 2-No. 8 screws @ 12" o.c. 1-No. 8 screw@ 8" o.c. 

- < 139 2-No. 8 screws @ 12" o.c. 1-No. 8 screw@ 8" o.c. 2-No. 8 screws @ 8" o.c. 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis, 1foot=304.8 mm. 
a. Refer to Table R603.3.l.1(2) for gable endwall bottom track to foundation connections. 
b. Where attachment is not given, special design is required. 
c. Stud height, h, is measured from wall bottom track to wall top track or brace connection height. 

TABLE R603.3.1.1(2) 
GABLE ENDWALL BOTTOM TRACK TO FOUNDATION CONNECTION REQUIREMENTS•·b,c 

ULTIMATE WIND SPEED MINIMUM SPACING FOR 1/2-INCH-DIAMETER ANCHOR BOL Ts• 
(mph) 

Exposure Category Stud height, h (feet) 

B c 10<h~14 14< h~ 18 18<h~22 

115 - 6'- 0" o.c. 5'-7" o.c. 6'- O" o.c. 

126 110 5'-10" o.c. 6'-0" o.c. 6'- O" o.c. 

< 139 115 4'-10" o.c. 5'- 6" o.c. 6'- O" o.c. 

- 126 4'- 1" o.c. 6'- O" o.c. 6'- O" o.c. 

- < 139 5'- 1" o.c. 6'- O" o.c. 5'- 2" o.c. 

For SI: 1inch=25.4 mm, 1 mile per hour= 0.447 mis, 1 foot= 304.8 mm. 
a. Refer to Table R603.3.l.1(1) for gable endwall bottom track to floor joist or track connection connections. 
b. Where attachment is not given, special design is required. 
c. Stud height, h, is measured from wall bottom track to wall top track or brace connection height. 
d. Foundation anchor straps are permitted in place of anchor bolts if spaced as required to provide equivalent anchorage to the required anchor bolts and 

installed in accordance with manufacturer's requirements. 
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STRUCTURAL STEEL STUD 

FLOOR JOIST 

FLOOR 
SHEATHING 

NO. 8 SCREWS SPACED 
PER TABLE R603.3.1 

STRUCTURAL STUD 

FIGURE R603.3.1(1) 
WALL TO FLOOR CONNECTION 
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TRACK 
NO. 8 SCREW THROUGH 
EACH FLANGE 

~-- 4 NO. 8 SCREWS THROUGH 
EACH FLANGE 

WALL CONSTRUCTION 

STUD BLOCKING INSIDE WALL TRACK 
(MINIMUM THICKNESS OF STUD) 

~-- SILL SEALER AS REQUIRED 

For SI: 1 inch= 25.4 mm. 

FIGURE R603.3.1(2) 
WALL TO FOUNDATION CONNECTION 

~~-MINIMUM 3" x 4" x 33 MIL 
METAL PLATE 

TRACK 
4-10d OR 6-8d COMMON NAIL 

~---NO. 8 SCREW THROUGH EACH FLANGE 

~------MINIMUM 4 NO. 8 SCREWS 

~-------ANCHOR BOLT THROUGH WOOD SILL 
OR OTHER CONNECTION AS REQUIRED 

FOUNDATION OR SLAB ON GRADE 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

FIGURE R603.3.1(3) 
WALL TO WOOD SILL CONNECTION 
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I 

I 

WALL CONSTRUCTION 

ANCHOR BOLT OR 
OTHER CONNECTOR 
AS REQUIRED 

DESCRIPTION OF BUILDING 
ELEMENT 

Wall stud to top or bottom track 

Structural sheathing to wall studs 

1/i" gypsum bpard to framing 

For Si: 1inch=25.4 mm. 
a. All screw sizes shown are minimum. 

CONTINUOUS 1.25 IN .. 33 MIL STEEL 
------- STRAP UNDER WOOD SILL ATTACHED 

-------- TO EACH FLANGE OF STUD · 

WOOD FOUNDATION SILL 

FIGURE R603.3.1(4) 
WIND UPLIFT CONNECTOR 

TABLE R603.3.2(1) 
WALL FASTENING SCHEDULE" 

NUMBER AND SIZE OF 
FASTENERS" 

2-No. 8 screws 

No. 8 screwsh 

No. 6 screws 

SPACING OF FASTENERS 

Each end of stud, one per flange 

611 o.c. on edges and 1211 o.c. at intermediate 
supports 

12" o.c. 

b. Screws for attachment of structural sheathing panels are to be bugle-head, flat-head, or similar head styles with a minimum head diameter of 0.29 inch. 
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WALL CONSTRUCTION 

TABLE R603.3.2(2) 
24-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLYa,b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-foot Studs 
EXPOSURE MEMBER 

STUD 

CATEGORY SIZE 
SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 33 33 33 33 33 33 
3508162 

24 33 33 33 43 33 33 33 43 33 
115 -

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 33 33 33 33 33 33 33 

16 33 33 33 33 33 33 33 33 33 
3508162 

110 
24 33 33 33 43 33 33 33 43 43 

126 
16 33 33 33 33 33 33 33 33 33 

5508162 
24 33 33 33 43 33 33 33 33 33 

16 33 33 33 33 33 33 33 33 33 
3508162 

24 33 33 33 43 43 43 43 43 43 
< 139 115 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 33 43 33 33 33 33 43 

16 33 33 33 33 33 33 33 33 43 
3508162 

24 43 43 43 43 43 43 43 43 54 
- 126 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 33 43 43 43 43 43 43 

16 33 33 33 33 43 43 43 43 43 
3508162 

24 43 43 43 43 54 54 54 54 54 
- < 139 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 43 43 43 43 43 43 43 43 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 70 

33 33 33 

33 43 43 

33 33 33 

33 33 33 

33 33 33 

43 43 43 

33 33 33 

33 33 43 

33 33 33 

43 43 54 

33 33 33 

43 43 43 

43 43 43 

54 54 54 

33 33 33 

43 43 43 

43 43 43 

54 54 54 

33 33 33 

43 43 43 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(3) 
28-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY•,b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 

8-foot Studs 9-foot Studs 
EXPOSURE MEMBER STUD 
CATEGORY SIZE SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 33 33 33 33 33 33 
350S162 

115 
24 33 33 43 43 33 33 43 43 33 

-
16 33 33 33 33 

550S162 
33 33 33 33 33 

24 33 33 33 43 33 33 33 43 33 

16 33 33 33 33 33 33 33 33 33 
350S162 

126 110 
24 33 33 43 43 33 33 43 43 43 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 33 43 33 33 33 43 33 

16 33 33 33 33 33 33 33 33 33 
350S162 

< 139 115 
24 33 33 43 43 43 43 43 43 43 

16 33 33 33 33 
550Sl62 

33 33 33 33 33 

24 33 33 33 43 33 33 33 43 43 

16 33 33 33 33 33 33 33 33 43 
350S162 

24 43 43 43 54 43 43 43 54 54 
- 126 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 33 43 43 43 43 43 43 

16 33 33 33 33 
350S162 

43 43 43 43 43 

24 43 43 43 54 54 54 ·54 54 54 - < 139 
16 33 33 33 33 33 33 33 33 33 

550S162 
24 43 43 43 43 43 43 43 43 43 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 
Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 

33 33 

33 43 

33 33 

33 33 

33 33 

43 43 

33 33 

33 33 

33 33 

43 43 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

33 

54 

33 

43 

33 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 
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WALL CONSTRUCTION 

· TABLE R603.3.2(4) 
32-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLYa,b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-fo'ot Studs 
EXPOSURE MEMBER STUD 

CATEGORY SIZE 
SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 33 33 33 33 33 33 
350S162 

24 33 33 43 54 33 33 43 43 33 
115 -

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 33 43 33 33 33 43 33 

16 33 33 33 33 33 33 33 33 33 
350Sl62 

24 33 33 43 54 33 33 43 54 43 
126 110 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 33 43 33 33 33 43 33 

16 33 33 33 43 33 33 33 33 33 
350Sl62 

24 33 33 43 54 43 43 43 54 43 
< 139 115 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 33 43 33 33 33 43 43 

16 33 33 33 43 33 33 33 43 43 
350Sl62 

24 43 43 43 54 43 43 43 54 54 
- 126 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 33 33 43 43 43 43 43 43 43 

16 33 33 33 43 43 43 43 43 43 
350S162 

24 43 43 43 54 54 54 54 54 54 
- < 139 

16 33 33 33 33 33 33 33 33 33 
550S162 

24 43 43 43 43 43 43 43 43 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per honr = 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second~floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 70 

33 33 43 

33 43 54 

33 33 33 

33 33 43 

33 33 43 

43 43 54 

33 33 33 

33 33 43 

33 33 43 

43 43 54 

33 33 33 

43 43. 43 

43 43 43 

54 54 54 

33 33 33 

43 43 43 

43 43 43 

54 54 54 

33 33 33 

43 43 43 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(5) 
36-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLV"·b,c,d 

ULTIMATE MINIMUM STUD THICKNESS (mils) 
WIND SPEED 8-foot Studs 9-foot Studs 

AND EXPOSURE MEMBER 
STUD 

CATEORY SIZE 
SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 33 33 43 54 33 33 43 54 33 
115 -

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 33 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 33 33 43 54 33 33 43 54 43 
126 110 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 33 

16 33 33 33 43 33 33 33 33 33 
3508162 

24 33 33 43 54 43 43 43 43 43 
< 139 115 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 43 

16 33 33 33 43 33 33 33 43 43 
3508162 

24 43 43 43 54 43 43 43 54 54 
- 126 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 43 43 43 43 43 

16 33 33 33 43 43 43 43 43 43 
3508162 

24 43 43 54 54 54 54 54 54 54 
- < 139 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 43 43 43 54 43 33 43 43 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Second-floor dead load is IO psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 

33 33 

43 43 

33 33 

33 43 

33 33 

43 54 

33 33 

33 43 

33 33 

43 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

54 
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WALL CONSTRUCTION 

TABLE R603.3.2(6) 
40-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLYa,b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-foot Studs 
EXPOSURE MEMBER 

STUD 
CATEGORY SIZE 

SPACING 

(mph) (Inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 33 33 43 54 33 33 43 54 43 
115 -

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 54 33 33 43 43 33 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 33 43 43 54 33 43 43 54 43 
126 110 

16 33 33 33 43 33 33 33 33 33 
5508162 

24 33 33 43 54 33 33 43 43 33 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 33 43 43 54 43 43 43 54 43 
< 139 115 

16 33 33 33 43 33 33 33 33 33 
5508162 

24 33 33 43 54 33 33 43 43 43 

16 33 33 33 43 33 33 33 43 43 
3508162 

24 43 43 54 54 43 43 54 54 54 
- 126 

16 33 33 33 43 33 33 33 33 33 
5508162 

24 33 33 43 54 43 43 43 54 43 

16 33 33 43 43 43 43 43 43 43 
3508162 

24 43 43 54 54 54 54 54 54 54 
- < 139 

16 33 33 33 43 33 33 33 43 33 
5508162 

24 43 43 43 54 43 43 43 54 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1ksi=1,000 psi= 6.895 MPa. 

a. Deflection criterion: IJ240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf .. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 70 

33 33 43 

43 54 54 

33 33 33 

33 43 54 

33 43 43 

43 54 54 

33 33 33 

33 43 54 

33 43 43 

43 54 54 

33 33 43 

43 43 54 

43 43 43 

54 54 54 

33 33 43 

43 43 54 

43 43 54 

54 54 68 

33 33 43 

43 43 54 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(7) 
24-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mlls) 
SPEED AND 8-foot Studs 9-foot Studs 
EXPOSURE MEMBER STUD 

CATEGORY SIZE SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 33 33 33 33 33 33 
3508162 

24 33 33 43 43 33 43 43 43 43 
115 -

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 33 43 33 33 33 43 33 
16 33 

3508162 
33 33 33 33 33 33 33 33 

24 33 43 43 
126 110 

43 43 43 43 43 43 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 33 43 33 33 33 43 33 

16 33 
3508162 

33 33 43 33 33 33 33 33 

24 43 43 43 43 43 43 43. 43 54 
< 139 115 

5508162 
16 33 33 33 33 33 33 33 33 33 

24 33 33 33 43 33 33 33 43 43 

16 33 33 33 43 33 33 33 43 43 
3508162 

24 43 43 43 54 43 43 54 54 54 
- 126 

16 33 33 33 33 
5508162 

33 33 33 33 33 

24 33 33 33 43 43 43 43 43 43 

16 33 33 33 43 
3508162 

43 43 43 43 43 

24 43 43 43 54 54 54 54 54 54 
- < 139 

16 33 33 33 33 
5508162 

33 33 33 33 33 

24 43 43 43 43 43 43 43 43 43 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 k:Pa, 
1 ksi = 1,000 psi= 6.895 MPa. · 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

1 0-foot Studs 

30 50 

33 33 

43 43 

33 33 

33 33 

33 33 

43 43 

33 33 

33 33 

33 43 

54 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 

43 

54 

33 

43 
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WALL CONSTRUCTION 

TABLE R603.3.2(8) 
28-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING•·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mlls) 
SPEED AND 

8-foot Studs 9-foot Studs 
EXPOSURE MEMBER STUD 

CATEGORY SIZE SPACING 

(mph) (Inches) Ground Snow Load (psf) 

Exp. B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 43 43 43 54 43 43 43 54 43 
115 -

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 33 

16 33 33 33 43 33 33 33 43 33 
3508162 

24 43 43 43 54 43 43 43 54 43 
126 110 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 33 

16 33 33 33 43 33 33 33 43 43 
3508162 

24 43 43 43 54 43 43 43 54 54 
d39 115 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 33 33 43 43 33 33 43 43 43 

16 33 33 33 43 33 33 43 43 43 
3508162 

24 43 43 43 54 54 54 54 54 54 
- 126 

16 33 
5508162 

33 33 33 33 33 33 33 33 

24 33 33 43 43 43 43 43 43 43 

16 33 33 43 43 43 43 43 43 43 
3508162 

24 43 43 54 54 54 54 54. 54 54 
- < 139 

16 33 33 33 33 33 33 33 33 33 
5508162 

24 43 43 43 43 43 43 43 43 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 k:Pa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

. Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

1 O·foot Studs 

30 50 70 

33 33 43 

43 43 54 

33 33 33 

33 43 43 

33 43 43 

43 54 54 

33 33 33 

33 43 43 

43 43 43 

54 54 54 
33 33 33 

43 43 43 

43 43 43 

54 54 54 

33 33 33 

43 43 43 

43 43 54 

54 54 54 

33 33 33 

43 43 43 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(9) 
32-FOOT·WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mlls) 
SPEED AND 

8-foot Studs 9·foot Studs EXPOSURE STUD SPACING 
CATEGORY MEMBER SIZE 

(inches) 
(mph) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 33 43 
3505162 

33 33 33 43 33 

24 43 43 43 54 43 43 43 54 43 
115 -

16 33 33 33 43 
5505162 

33 33 33 33 33 

24 33 43 43 54 33 33 43 43 33 

16 33 33 33 43 
3505162 

33 33 33 43 33 

24 43 43 43 54 43 43 43 54 54 
126 110 

16 33 33 33 43 
5505162 

33 33 33 33 33 

24 33 43 43 54 33 33 43 43 33 

16 33 33 43 43 33 33 33 43 43 
3505162 

24 43 43 54 54 43 43 54 54 54 
< 139 115 

16 33 33 33 43 
5505162 

33 33 33 33 33 
24 33 43 43 54 33 33 43 43 43 

16 33 33 43 43 43 43 43 43 43 
3505162 

24 43 43 54 54 54 54 54 54 54 
- 126 

16 33 33 33 43 33 33 33 33 33 
5505162 

24 33 43 43 54 43 43 43 43 43 

16 43 43 43 43 43 43 43 43 43 
3505162 

24 54 54 54 54 54 54 54 54 54 
- <139 

16 33 33 33 43 33 33 33 43 33 
5505162 

24 43 43 43 54 43 43 43 43 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi = 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 

33 43 

43 54 

33 33 

33 43 

43 43 

54 54 

33 33 

33 43 

43 43 

54 54 

33 33 

43 43 

43 43 

54 54 

33 33 

43 43 

43 54 

54 54 

33 33 

43 43 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

43 

54 

43 

43 

43 

54 

43 

43 

43 

54 

43 

54 

43 

54 

43 

54 

54 

54 

43 

54 
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WALL CONSTRUCTION 

TABLE R603.3.2(10) 
36-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING•,b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 

B-foot Studs 9-foot Studs 
EXPOSURE MEMBER 

STUD 

CATEGORY SIZE 
SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 43 43 33 33 43 43 33 
350S162 

24 43 43 54 54 43 43 54 54 54 
115 -

16 33 33 33 43 33 33 33 43 33 
550Sl62 

24 43 43 43 54 43 43 43 54 43 

16 33 33 43 43 33 33 43 43 43 
350Sl62 

24 43 43 54 54 43 43 54 54 54 
126 110 

16 33 33 33 43 33 33 33 43 33 
550Sl62 

24 43 43 43 54 43 43 43 54 43 

16 33 33 43 43 33 33 43 43 43 
350Sl62 

24 43 43 54 54 54 54 54 54 54 
< 139 115 

16 33 33 33 43 33 33 33 43 33 
550Sl62 

24 43 43 43 54 43 43 43 54 43 

16 33 33 43 43 43 43 43 43 43 
350Sl62 

24 54 54 54 54 54 54 54 54 54 
- 126 

16 33 33 33 43 33 33 33 43 33 
550Sl62 

24 43 43 43 54 43 43 43 54 43 

16 43 43 43 43 43 43 43 43 43 
350Sl62 

24 54 54 54 54 54 54 54 54 54 
- < 139 

16 33 33 33 43 33 33 33 43 33 
550Sl62 

24 43 43 43 54 43 43 43 54 43 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor Jive load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic Jive load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 70 

33 43 43 
54 54 54 
33 33 43 
43 43 54 
43 43 43 
54 54 54 
33 33 43 
43 43 54 
43 43 54 
54 54 54 
33 33 43 
43 43 54 
43 43 54 
54 54 68 
33 33 43 
43 43 54 
54 54 54 
54 54 68 
33 33 43 
43 43 54 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(11) 
40-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING•,b,c,d 

ULTIMATE WINO MINIMUM STUD THICKNESS (mils) 
SPEED AND 

8-foot Studs 9-foot Studs EXPOSURE MEMBER 
STUD 

CATEGORY SIZE SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 33 33 43 43 33 33 43 43 43 
350Sl62 

24 43 43 54 54 43 43 54 54 54 
115 -

16 33 33 33 43 
550Sl62 

33 33 33 43 33 
24 43 43 54 54 43 43 43 54 43 

16 33 33 43 43 33 33 43 43 43 
350S162 

24 43 43 54 54 43 43 54 54 54 
126 110 

16 33 33 33 43 33 33 33 43 33 
550S162 

24 43 43 54 54 43 43 43 54 43 
16 33 33 43 43 43 43 43 43 43 

350Sl62 
24 43 43 54 54 54 54 54 54 54 

< 139 115 
16 33 33 43 43 

550S162 
33 33 33 43 33 

24 43 43 54 54 43 43 43 54 43 
16 43 43 43 54 43 43 43 54 43 

350S162 
24 54 54 54 54 54 54 54 54 54 

- 126 
16 33 33 43 43 33 33 33 43 33 

550Sl62 
24 43 43 54 54 43 43 43 54 43 
16 43 43 43 54 

350S162 
43 43 43 54 54 

24 54 54 54 68 54 54 54 54 54 
- < 139 

16 33 33 43 43 33 33 33 43 33 
550Sl62 

24 43 43 54 54 43 43 43 54 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 

Second-floor live load is 30 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

1 O-foot Studs 

30 50 

43 43 
54 54 
33 33 
43 43 

43 43 
54 54 
33 33 

43 43 
43 43 
54 54 
33 33 
43 43 
43 54 

54 54 
33 43 
43 54 

54 54 
54 54 

33 43 
43 54 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

54 

54 
43 
54 

54 

54 
43 
54 

54 
68 
43 

54 
54 
68 

43 
54 
54 

68 

43 
54 
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WALL CONSTRUCTION 

TABLE R603.3.2(12) . 
24-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-foot Studs EXPOSURE MEMBER STUD 
CATEGORY SIZE SPACING 

(mph) (Inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 43 43 43 43 33 33 33 43 43 
350S162 

24 54 54 54 54 43 43 54 54 54 
115 -

16 33 33 43 43 33 33 33 33 33 
550S162 

24 43 43 54 54 43 43 43 43 43 

16 43. 43 43 43 33 33 33 43 43 
350Sl62 

24 54 54 54 54 54 54 54 54 54 
126 110 

16 33 33 43 43 33 33 33 33 33 
550S162 

24 43 43 54 54 43 43 43 43 43 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
< 139 115 

16 33 33 43 43 33 33 33 33 33 
550S162 

24 43 43 54 54 43 43 43 43 43 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
- 126 

16 33 33 43 43 33 33 33 33 33 
550S162 

24 43 43 54 54 43 43 43 43 43 

16 43 43 43 43 43 43 43 43 54 
350S162 

24 54 54 54 54 54 54 54 54 54 
- < 139 

16 33 33 43 43 33 33 33 33 33 
550S162 

24 43 43 54 54 43 43 43 43 43 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 k:Pa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Top- and middle-floor dead load is 10 psf. 

Top-floor live load is 30 psf. 

Middle-floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

1 O·foot Studs 

30 50 70 

43 43 43 
54 54 54 
33 33 43 
43 43 54 
43 43 43 

54 54 54 
33 33 43 
43 43 54 
43 43 43 
54 54 54 
33 33 43 
43 43 54 
43 43 54 
54 54 54 
33 33 43 
43 43 54 
54 54 54 
54 54 68 

33 33 43 
43 43 54 

d. MIDimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

· TABLE R603.3.2(13) 
28-FOOT·WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING•·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND a-toot Studs 9-foot Studs 
EXPOSURE MEMBER STUD 
CATEGORY SIZE 

SPACING 
(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
115 -

16 43 43 43 43 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
126 110 

16 43 43 43 43 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
< 139 115 

16 43 43 43 43 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 43 43 43 43 43 43 
350S162 

24 54 54 54 54 54 54 54 54 54 
- 126 

16 43 43 43 43 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 43 43 43 43 43 54 
350S162 

24 54 54 54 54 54 54 54 54 68 
- < 139 

16 43 43 43 43 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 k:Pa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Top- and middle-floor dead load is 10 psf. 

Top-floor live load is 30 psf. 

Middle-floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 

43 43 

54 54 
43 43 

54 54 

43 43 

54 54 
43 43 

54 54 
43 43 
54 54 

43 43 

54 54 
43 54 

54 54 
43 43 
54 54 

54 54 

68 68 
43 43 

54 54 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

43 

54 
43 

54 
43 
54 

43 
54 
43 

54 
43 
54 

54 
68 

43 
54 

54 
68 
43 

54 
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WALL CONSTRUCTION 

TABLE R603.3.2(14) 
32-FOOT-WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING•·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-foot Studs EXPOSURE MEMBER STUD 
CATEGORY SIZE SPACING 

(mph) (inches) Ground Snow Load (psf) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 43 43 43 54 43 43 43 43 43 
3508162 

24 54 54 54 68 54 54 54 54 54 
115 -

16 43 43 43 43 43 43 43 43 43 
5508162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 54 43 43 43 43 43 
3508162 

24 54 54 54 68 54 54 54 54 54 
126 110 

16 43 43 43 43 43 43 43 43 43 
5508162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 54 43 43 43 43 43 
3508162 

24 54 54 54 68 54 54 54 54 54 
< 139 115 

16 43 43 43 43 43 43 43 43 43 
5508162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 54 43 43 43 43 54 
3508162 

24 54 54 54 68 54 54 54 54 68 
- 126 

16 43 43 43 43 43 43 43 43 43 
5508162 

24 54 54 54 54 54 54 54 54 54 

16 43 43 43 54 43 43 54 54 54 
3508162 

24 54 54 54 68 54 54 54 54 68 
- < 139 

16 43 43 43 43 43 43 43 43 43 
5508162 

24 54 54 54 54 54 54 54 54 54 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: L/240. 
b. Design load assumptions: 

Top- and middle-floor dead load is 10 psf. 

Top-floor live load is 30 psf. 

Middle-floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 70 

43 43 54 
54 54 68 
43 43 43 
54 54 54 
43 43 54 
54 54 68 

43 43 43 
54 54 54 
43 54 54 
54 54 68 

43 43 43 
54 54 54 
54 54 54 
68 68 68 
43 43 43 

54 54 54 
54 54 54 
68 68 68 
43 43 43 
54 54 54 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.3.2(15) 
36-FOOT·WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND B-foot Studs 9-foot Studs 
EXPOSURE MEMBER 

STUD 

CATEGORY SIZE 
SPACING 

Ground Snow Load (psf) 
(mph) (inches) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 54 54 54 54 43 43 43 54 54 
350S162 

24 68 68 68 68 54 54 54 68 68 
115 -

16 43 43 43 54 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 54 54 54 54 43 43 43 54 54 
350S162 

24 68 68 68 68 54 54 54 68 68 
126 110 

16 43 43 43 54 43 43 43 43 43 
550Sl62 

24 54 54 54 54 54 54 54 54 54 

16 54 54 54 54 43 43 43 54 54 
350S162 

24 68 68 68 68 54 54 54 68 68 
< 139 115 

16 43 43 43 54 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 54 54 54 54 43 43 54 54 54 
350S162 

24 68 68 68 68 54 54 54 68 68 
- 126 

16 43 43 43 54 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

16 54 54 54 54 54 54 54 54 54 
350S162 

24 68 68 68 68 54 54 68 68 68 
- < 139 

16 43 43 43 54 43 43 43 43 43 
550S162 

24 54 54 54 54 54 54 54 54 54 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Top- and middle-floor dead load is IO psf. 

Top-floor live load is 30 psf. 

Middle-floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

30 50 

54 54 

68 68 
43 43 
54 54 
54 54 
68 68 
43 43 
54 54 
54 54 
68 68 
43 43 
54 54 
54 54 
68 68 
43 43 
54 54 
54 54 
68 68 
43 43 
54 54 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 

70 

54 
68 
43 

54 
54 

68 
43 

54 
54 
68 
43 

54 
54 

68 
43 
54 

68 
68 

43 
54 
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WALL CONSTRUCTION 

TABLE R603.3.2(16) 
40-FOOT·WIDE BUILDING SUPPORTING TWO FLOORS, ROOF AND CEILING"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 8-foot Studs 9-foot Studs 
EXPOSURE MEMBER STUD SPACING 
CATEGORY SIZE (inches) Ground Snow Load (psf) 

(mph) 

Exp.B Exp.C 20 30 50 70 20 30 50 70 20 

16 54 54 54 54 54 54 54 54 54 
350Sl62 

24 68 68 68 68 68 68 68 68 68 
115 -

16 54 54 54 54 43 43 54 54 43 
550Sl62 

24 54 54 54 68 54 54 54 54 54 

16 54 54 54 54 54 54 54 54 54 
350Sl62 

24 68 68 68 68 68 68 68 68 68 
126 110 

16 54 54 54 54 43 43 54 54 43 
550Sl62 

24 54 54 54 68 54 54 54 54 54 

16 54 54 54 54 54 54 54 54 54 
350Sl62 

24 68 68 68 68 68 68 68 68 68 
< 139 115 

16 54 54 54 54 43 43 54 54 43 
550Sl62 

24 54 54 54 68 54 54 54 54 54 

16 54 54 54 54 54 54 54 54 54 
350Sl62 

24 68 68 68 68 68 68 68 68 68 
- 126 

16 54 54 54 54 43 43 54 54 43 
550Sl62 

24 54 54 54 68 54 54 54 54 54 

16 54 54 54 54 54 54 54 54 54 
350Sl62 

24 68 68 68 68 68 68 68 68 68 
- < 139 

16 54 54 54 54 43 43 54 54 43 
550Sl62 

24 54 54 54 68 54 54 54 54 54 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1ksi=1,000 psi= 6.895 MPa. 

a. Deflection criterion: U240. 
b. Design load assumptions: 

Top and middle floor dead load is 10 psf. 

Top floor live load is 30 psf. 

Middle floor live load is 40 psf. 

Roof/ceiling dead load is 12 psf. 

Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

1 O-foot Studs 

30 50 70 

54 54 54 
68 68 68 
43 54 54 
54 54 54 
54 54 54 
68 68 68 
43 54 54 
54 54 54 
54 54 54 
68 68 68 
43 54 54 
54 54 54 
54 54 54 
68 68 68 
43 54 54 
54 54 54 
54 54 54 
68 68 -
43 54 54 
54 54 54 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

R603.3.2.1 Gable endwalls. The size and thickness of 
gable endwall studs with heights less than or equal to 10 
feet (3048 mm) shall be permitted in accordance with 
the limits set forth in Table R603.3.2.l(l). The size and 
thickness of gable endwall studs with heights greater 
than 10 feet (3048 mm) shall be determined in accor
dance with the limits set forth in Table R603.3.2.1(2) 

R603.3.3 Stud bracing. The flanges of cold-formed steel 
studs shall be laterally braced in accordance with one of 
the following: 

1. Gypsum board on both sides, structural sheathing on 
both sides, or gypsum board on one side and struc
tural sheathing on the other side of load-bearing 
walls with gypsum board installed with minimum 
No. 6 screws in accordance with Section R702 and 
structural sheathing installed in accordance with 
Section R603.9 and Table R603.3.2(1). 

2. Horizontal steel straps fastened in accordance with 
Figure R603.3.3(1) on both sides at mid-height for 
8-foot (2438 mm) walls, and at one-third points for 
9-foot and 10-foot (2743 mm and 3048 mm) walls. 
Horizontal steel straps shall be not less than 11

/ 2 
inches in width and 33 mils in thickness (38 mm by 
0.84 mm). Straps shall be attached to the flanges of 
studs with one No. 8 screw. In-line blocking shall be 
installed between studs at the termination of straps 
and at 12-foot (3658 mm) intervals along the strap. 
Straps shall be fastened to the blocking with two No. 
8 screws. 

3. Sheathing on one side and strapping on the other 
side fastened in accordance with Figure 
R603.3.3(2). Sheathing shall be installed in accor
dance with Item 1. Steel straps shall be installed in 
accordance with Item 2. 

TABLE R603.3.2.1(1) 
ALL BUILDING WIDTHS GABLE ENDWALLS 8, 9OR10 FEET IN HEIGHTa,b,c,d 

ULTIMATE WIND 
SPEED AND 
EXPOSURE STUD SPACING MINIMUM STUD THICKNESS (mils) 
CATEGORY MEMBER SIZE (inches) 

(mph) 

Exp.B Exp.C 8-foot Studs 9-foot Studs 

16 33 33 
3508162 

24 33 33 
115 -

16 33 33 
5508162 

24 33 33 
16 33 33 

3508162 
24 33 33 

126 110 
16 33 33 

5508162 
24 33 33 

16 33 33 
3508162 

24 33 33 
< 139 115 

16 33 33 
5508162 

24 33 33 

16 33 33 
3508162 

24 43 43 
- 126 

16 33 33 
5508162 

24 33 33 

16 33 43 
3508162 

24 43 54 
- < 139 

16 33 33 
5508162 

24 33 33 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1mil=0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion L/240. 
b. Design load assumptions: 

Ground snow load is 70 psf. 

Roof/ceiling dead load is 12 psf. 

Floor dead load is 10 psf. 

Floor live load is 40 psf. 

Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

10-foot Studs 

33 
33 

33 

33 

33 

43 

33 
33 

33 

43 

33 

33 

43 

54 

33 

33 

43 
54 

33 

43 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 

TABLE R603.3.2.1(2) 
ALL BUILDING WIDTHS GABLE ENDWALLS OVER 10 FEET IN HEIGHT"·b,c,d 

ULTIMATE WIND MINIMUM STUD THICKNESS (mils) 
SPEED AND 

EXPOSURE CATEGORY MEMBER SIZE 
STUD SPACING 

Stud Height, h (feet) 
(mph) (Inches) 

Exp.B Exp.C 10<hS:12 12<hS:14 14<hS:16 16<hS:18 18<hS:20 

16 33 43 68 -
3508162 

24 43 68 - -
115 -

16 
5508162 

33 33 33 43 
24 33 33 43 54 
16 43 54 - -

3508162 
24 54 - - -

126 110 
16 33 33 43 54 

5508162 
24 33 43 54 54 
16 43 68 - -

3508162 
24 68 - - -

< 139 115 
16 33 43 43 54 

5508162 
24 43 54 54 68 
16 54 - - -

3508162 
24 - - - -

- 126 
16 33 43 54 54 

5508162 
24 43 54 54 -
16 54 - - -

3508162 
24 - - - -

- < 139 
16 43 54 54 68 

5508162 
24 54 54 68 -

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm, 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa, 
1 ksi = 1,000 psi= 6.895 MPa. 

a. Deflection criterion U240. 
b. Design load assumptions: 

Ground snow load is 70 psf. 

Roof/ceiling dead load is 12 psf. 

Floor dead load is 10 psf. 

Floor live load is 40 psf. 

Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the wall studs. 

-
-
54 

68 
-

-
54 
-

-

-
68 
-

-
-

-
-

-
-

-
-

20<h~22 

-
-
54 

-
-
-

68 

-
-

-
-
-
-

-
-

-
-
-
-

-

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

BEND SECTION OR CLIP FLANGE-~ 
TO FORM VERTICAL 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

1W'x33 MIL 
FLAT STRIP (MINIMUM) 

WALL FRAMING 

TRACK/STUD BLOCKING @ ENDS OF 
STRAP & INTERMITTENTLY EVERY 12' 

~-- 2 NO. 8 SCREWS @STRAP TO BLOCKING 

'-------- NO. 8 SCREW 
@ EACH STRAP TO STUD 

FIGURE R603.3.3(1) 
STUD BRACING WITH STRAPPING ONLY 

STUDfrRACK BLOCKING---~ 
@ EACH END OF STRAP 
& INTERMITTENTLY EVERY 12' 

WALL SHEATHING 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

WALL FRAMING 

1W'x 33 MIL 
FLAT STRAP 

'------ BEND SECTION OR CLIP 
FLANGE TO FORM VERTICAL 

~-- 2 NO. 8 SCREWS 
@STRAP TO BLOCKING 

~-----NO. 8 SCREW 
@ EACH STRAP TO STUD 

FIGURE R603.3.3(2) 
STUD BRACING WITH STRAPPING AND SHEATHING MATERIAL 

228 2015 INTERNATIONAL RESIDENTIAL CODE® 



R603.3.4 Cutting and notching. Flanges and lips of cold
formed steel studs and headers shall not be cut or notched. 

R603.3.5 Splicing. Steel studs and other structural mem
bers shall not be spliced. Tracks shall be spliced in accor
dance with Figure R603.3.5. 

R603.4 Corner framing. In exterior walls, comer studs and 
the top tracks shall be installed in accordance with Figure 
R603.4. 

R603.5 Exterior wall covering. The method of attachment 
of exterior wall covering materials to cold-formed steel stud 

For SI: 1inch=25.4 mm. 

4 NO. 8 SCREWS ---------.. 
ON EACH SIDE OF SPLICE 

WALL CONSTRUCTION 

wall framing shall conform to the manufacturer's installation 
instructions. 

R603.6 Headers. Headers shall be installed above all wall 
openings in exterior walls and interior load-bearing walls. 
Box beam headers and back-to-back headers each shall be 
formed from two equal sized C-shaped members in accor
dance with Figures R603.6(1) and R603.6(2), respectively, 
and Tables R603.6(1) through R603.6(6). L-shaped headers 
shall be permitted to be constructed in accordance with AISI 
S230. Alternately, headers shall be permitted to be designed 
and constructed in accordance with AISI SlOO, Section D4. 

FIGURE R603.3.5 
TRACK SPLICE 

CLIP TRACK FLANGE 
AT LAP JOINT 

TRACK 

For SI: 1 inch= 25.4 mm. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

4 NO. 8 SCREWS AT LAPPED TRACK 

PLAN 

ALTERNATE PLAN 

FIGURE R603.4 
CORNER FRAMING 
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WALL CONSTRUCTION 

2 N0.8 SCREWS@ 2411 O.C.---
ONE PER FLANGE 

C-SHAPES --~ 

2 NO. 8 SCREWS AT 
24" ON CENTER, 
ONE PER FLANGE 

TRACK~ 

CRIPPLE STUD----

TRACK----...._ 

For SI: 1 inch= 25.4 mm. 

2 NO. 8 SCREWS 
AT 24" ON CENTER 
(2 SCREWS THROUGH----... 
TOP FLANGES ANO 
2 SCREWS THROUGH 
BOTTOM FLANGES) 

BACK-TO-BACK 
C-SHAPES 

2 NO. 8 SCREWS---?-+-11'""'. 
AT 2411 ON CENTER 

CRIPPLE STUD--~--

FIGURE R603.6(1) 
BOX BEAM HEADER 

,,----TRACK 

TRACK OR C-SHAPE 
ATTACH WITH NO. 8 SCREWS 
(MINIMUM DEPTH = HEADER 
DEPTH MINUS% INCH) 

N0.8SCREWSTHROUGH 
SHEATHING TO EACH 
JACK AND KING STUD 
AT 1211 ON CENTER 

--STRUCTURAL SHEATHING 

TRACK 

1-1--1-1----2" x 2" CLIP ANGLE ATTACHED 
WITH NO. 8 SCREWS. 
MINIMUM LENGTH =WEB DEPTH 
MINUS%1NCH 

--TRACK 

JACK STUDS (AS REQUIRED) 

KING STUDS (AS REQUIRED) 

"'---- NO. 8 SCREWS THROUGH 
SHEATHING TO EACH JACK 

STRUCTURAL SHEATHING & KING STUD AT 12" ON CENTER 

For SI: 1 inch= 25.4 mm. 
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FIGURE R603.6(2) 
BACK-TO-BACK HEADER 
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WALL CONSTRUCTION 

TABLE R603.6(1) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 

Headers Supporting Roof and Ceiling Only•· b, d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER (20 psf) {30 psf) 

DESIGNATION Building width• (feet) Building width• (feet) 

24 28 32 36 40 24 28 32 36 

2-3508162-33 3'-3" 2'-8" 2'-2" - - 2'-8" 2'-2" - -

2-3508162-43 4'-2" 3'-9" 3'-4" 2'-11" 2'-7" 3'-9" 3'-4" 2'-11" 2'-7" 

2-3508162-54 6'-2" 5'-10" 5'-8" 5'-3" 4'-10" 5'-11" 5'-8" 5'-2" 4'-10" 

2-3508162-68 6'-7" 6'-3" 6'-0" 5'-10" 5'-8" 6'-4" 6'-1" 5'-10" 5'-8" 

2-5508162-33 4'-8" 4'-0" 3'-6" 3'-0" 2'-6" 4'-1" 3'-6" 3'-0" 2'-6" 

2-5508162-43 6'-0" 5'-4" 4'-10" 4'-4" 3'-11" 5'-5" 4'-10" 4'-4" 3'-10" 

2-5508162-54 8'-9" 8'-5" 8'-1" 7'-9" 7'-3" 8'-6" 8'-1" 7'-8" 7'-2" 

2-5508162-68 9'-5" 9'-0" 8'-8" 8'-4" 8'-1" 9'-1" 8'-8" 8'-4" 8'-1" 

2-8008162-33 4'-5" 3'-11" 3'-5" 3'-1" 2'-10" 3'-11" 3'-6" 3'-1" 2'-9" 

2-8008162-43 7'-3" 6'-7" 5'-11" 5'-4" 4'-10" 6'-7" 5'-11" 5'-4" 4'-9" 

2-8008162-54 10'-10" 10'-2" 9'-7" 9'-0" 8'-5" 10'-2" 9'-7" 8'-11" 8'-4" 

2-8008162-68 12'-8" ll'-10" 11'-2" 10'-7" 10'-1" 11'-11" 11'-2" 10'-7" 10'-0" 

2-10008162-43 7'-10" 6'-10" 6'-1" 5'-6" 5'-0" 6'-11" 6'-1" 5'-5" 4'-11" 

2-10008162-54 12'-3" 11'-5" 10'-9" 10'-2" 9'-6" 11'-6" 10'-9" 10'-1" 9'-5" 

2-lOOOS 162-68 14'-5" 13'-5" 12'-8" 12'-0" 11'-6" 13'-6" 12'-8" 12'-0" 11'-5" 

2-12008162-54 12'-11" 11'-3" 10'-0" 9'-0" 8'-2" 11'-5" 10'-0" 9'-0" 8'-1" 

2-12008162-68 15'-11" 14'-10" 14'-0" 13'-4" 12'-8" 15'-0" 14'-0" 13'-3" 12'-7" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound per square inch= 6.895 kPa. 
a. Deflection criteria: U360 for live loads, L/240 for total loads. 
b. Design load assumptions: 

Roof/ceiling dead load is 12 psf. 

Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

40 

-
2'-2" 

4'-6" 

5'-6" 

-

3'-5" 

6'-8" 

7'-10" 

2'-3" 

4'-3" 

7'-9" 

9'-6" 

4'-6" 

8'-9" 

10'-10" 

7'-4" 

11'-11" 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 
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WALL CONSTRUCTION 

TABLE R603.6(2) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 

Headers Supporting Roof and Ceiling Only"·b,d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER (50 psf) (70 psf) 

DESIGNATION Building width• (feet) Building width• (feet) 

24 28 32 36 40 24 28 32 36 

2-3508162-33 - - - - - - - - -
2-3508162-43 2'-4" - - - - - - - -
2-3508162-54 41-811 4'-2" 3'-9" 3'-5" 3'-1" 3'-7" 3'-2" 2'-9" 2'-5" 

2-3508162-68 5'-7" 5'-2" 4'-9" 4'-4" 3'-11" 4'-7" 4'-1" 3'-7" 3'-2" 

2-5508162-33 2'-2" - - - - - - - -
2-5508162-43 3'-8" 3'-1" 2'-6" - - 2'-3" - - -

2-5508162-54 6'-11" 6'-3" 5'-9" 5'-3" 4'-9" 5'-6" 4'-11" 4'-5" 3'-11" 

2-5508162-68 8'-0" 7'-6" 6'-11" 6'-5" 5'-11" 6'-9" 6'-1" 51-611 5'-0" 

2-8008162-33 2'-7" - - - - - - - -

2-8008162-43 4'-6" 3'-9" 3'-1" 2'-5" - 2'-10" - - -
2-8008162-54 8'-0" 7'-3" 61-811 6'-1" 5'-7" 6'-5" 5'-9" 5'-1" 4'-7" 

2-8008162-68 9'-9" 9'-0" 8'-3" 7'-8" 7'-1" 8'-0" 7'-3" 6'-7" 6'-0" 

2-10008162-43 4'-8" 4'-1" 31-611 2'-9" - 3'-3" 2'-2" - -
2-10008162-54 9'-1" 8'-2" 7'-3" 6'-7" 6'-0" 7'-0" 6'-2" 5'-6" 5'-0" 

2-10008162-68 11'-1" 10'-2" 9'-5" 8'-811 8'-1" 9'-1" 8'-3" 7'-6" 6'-10" 

2-12008162-54 7'-8" 6'-9" 6'-1" 51-611 5'-0" 5'-10" 5'-1" 4'-7" 4'-1" 

2-12008162-68 12'-3" 11'-3" 10'-4" 9'-7" 8'-11" 10;-1" 9'-1" 8'-3" 7'-6" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound per square inch= 6.895 kPa. 
a. Deflection criteria: L/360 for live loads, L/240 for total loads. 
b. Design load assumptions: 

Roof/ceiliug dead load is 12 psf. 
Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

40 

-
-

2'-0" 

2'-10" 

-

-
3'-5" 

4'-7" 

-
-

4'-0" 

5'-6" 

-
41-611 

6'-3" 

3'-9" 

6'-10" 

I d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 

TABLE R603.6(3) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting One Floor, Roof and Ceiling•,b,d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER (20 psf) (30 psf) 

DESIGNATION Building width" (feet) Building width" (feet) 

24 28 32 36 40 24 28 32 36 

2-3508162-33 - - - - - - - - -

2-3508162-43 2'-2" - - - - 2'-1" - - -
2-3508162-54 4'-4" 3'-10" 3'-5" 3'-1" 2'-9" 4'-3" 2'-9" 3'-4" 3'-0" 

2-3508162-68 5'-0" 4'-9" 4'-7" 4'-2" 3'-9" 4'-11" 4'-8" 4'-6" 4'-1" 

2-5508162-33 - - - - - - - - -
2-5508162-43 3'-5" 2'-9" 2'-1" - - 3'-3" 2'-7" - -
2-5508162-54 6'-6" 5'-10" 5'-3" 4'-9" 4'-4" 6'-4" 5'-9" 5'-2" 4'-8" 

2-5508162-68 7'-2" 6'-10" 6'-5" 5'~11" 5'-6" 7'-0" 6'-9" 6'-4" 5'-10" 

2-8008162-33 2'-1" - - - - - - - -
2-8008162-43 4'-2" 3'-4" 2'-7" - - 4'-0" 3'-3" 2'-5" -

2-8008162-54 7'-6" 6'-9" 6'-2" 5'-7" 5'-0" 7'-5" 6'-8" 6'-0" 5'-5" 

2-8008162-68 9'-3" 8'-5" 7'-8" 7'-1" 61-611 9'-1" 8'-3" 7'-7" 7'-0" 

2-10008162-43 4'-4" 3'-9" 2'-11" - - 4'-3" 3'-8" 2'-9" -
2-10008162-54 8'-6" 7'-6" 6'-8" 6'-0" 5'-5" 8'-4" 7'-4" 6'-6" 5'-10" 

2-10008162-68 10'-6" 9'-7" 8'-9" 8'-0" 7'-5" 10'-4" 9'-5" 8'-7" 7'-11" 

2-12008162-54 7'-1" 6'-2" 5'-6" 5'-0" 4'-6" 6'-11" 6'-1" 5'-5" 4'-10" 

2-12008162-68 11'-7" 10'-7" 9'-8" 8'-11" 8'-2" 11'-5" 10'-5" 9'-6" 8'-9" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa, 1 pound per square inch= 6.895 k:Pa. 
a. Deflection criteria: U360 for live loads, L/240 for total loads. . 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 30 psf. 
Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

40 

-
-

2'-8" 

3'-9" 

-
-

4'-3" 

5'-4" 

-

-

4'-11" 

6'-5" 

-
5'-4" 

7'-3" 

4'-5" 

8'-0" 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 

TABLE R603.6(4) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 
Headers Supporting One Floor, Roof and Ceiling•·b,d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER 
(50 psf} (70 psf) 

DESIGNATION Building wldth°{feet) Building width• (feet) 

24 28 32 36 40 24 28 32 

2-350S162-33 - - - - - - - -
2-350S162-43 - - - - - - - -

2-350S162-54 3'-5" 3'-0" 2'-7" 2'-2" - 2'-8" 2'-2" -
2-350Sl62-68 4'-6" 4'-1" 3'-8" 3'-3" 2'-11" 3'-9" 3'-3" 2'-10" 

2-550S162-33 - - - - - - - -
2-550S162-43 2'-0" - - - - - - -
2-550S162-54 5'-3" 3'-8" 4'-1" 3'-8" 3'-2" 4'-3" 3'-8" 3'-1" 

2-550Sl62-68 6'-5" 5'-10" 5'-3" 4'-9" 4'-4" 5'-5" 4'-9" 4'-3" 

2-800S162-33 - - - - - - - -

2-800S162-43 2'-6" - - - - - - -
2-800S162-54 61-1 11 · 5'-5" 4'-10" 4'-3" 3'-9" 4'-11" 4'-3" 3'-8" 

2-800S 162-68 7'-8" 6'-11" 6'-3" 5'-9" 5'-2" 6'-5" 5'-9" 5'-1" 

2-1000S162-43 2'-10" - - - - - - -
2-1000S162-54 6'-7" 5'-10" 5'-3" 4'-9" 4'-3" 5'-4" 4'-9" 4'-1" 

2-lOOOS 162-68 81-811 7'-10" 7'-2" 61-611 5'-11" 7'-4" 61-611 5'-9" 

2-1200S162-54 5'-6" 4'-10" 4'-4" 3'-11" 3'-7" 4'-5" 3'-11" 3'-6" 

2-1200S 162-68 9'-7" 8'-8" 7'-11" 7'-2" 6'-6" 8'-1" 7'-2" 6'-4" 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound per square inch= 6.895 kPa. 
a. Deflection criteria: U360 for live loads, U240 for total loads. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 30 psf. 
Attic dead load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

36 

-

-
-

2'-5" 

-
-

2'-7" 

3'-9" 

-
-

3'-0" 

4'-6" 

-
3'-5" 

5'-1" 

3'-2" 

5'-8" 

40 

-
-
-

2'-1" 

-
-

2'-0" 

3'-4" 

-
-

2'-5" 

4'-0" 

-
2'-9" 

4'-6" 

2'-11" 

5'-0" 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 

TABLE R603.6(5) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 

Headers Supporting Two Floors, Roof and Ceiling•· b, d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER {20 psf) (30 psf) 

DESIGNATION Building width" (feet) Building width" {feet) 

24 28 32 36 40 24 28 32 36 

2-3508162-33 - - - - - - - - -
2-3508162-43 - - - - - - - - -
2-3508162-54 2'-5" - - - - 2'-4" - - -
2-3508162-68 3'-6" 3'-0" 2'-6" 2'-1" - 3'-5" 2'-11" 2'-6" 2'-0" 

2-5508162-33 - - - - - - - - -
2-5508162-43 - - - - - - - - -
2-5508162-54 3'-11" 3'-3" 2'-8" 2'-0" - 3'-10" 3'-3" 2'-7" -
2-5508162-68 5'-1" 4'-5" 3'-10" 3'-3" 2'-9" 5'-0" 4'-4" 3'-9" 3'-3" 

2-8008162-33 - - - - - - - - -

2-8008162-43 - - - - - - - - -
2-8008162-54 4'-7" 3'-10" 3'-1" 2'-5" - 4'-6" 3'-9" 3'-0" 2'-4" 

2-8008162-68 6'-0" 5'-3" 4'-7" 3'-11" 3'-4" 6'-0" 5'-2" 4'-6" 3'-11" 

2-10008162-43 - - - - - - - - -
2-10008162-54 5'-0" 4'-4" 3'-6" 2'-9" - 4'-11" 4'-3" 3'-5" 2'-7" 

2-10008162-68 6'-10" 6'-0" 5'-3" 4'-6" 3'-10" 6'-9" 5'-11" 5'-2" 4'-5" 

2-12008162-54 4'-2" 3'-7" 3'-3" 2'-11" - 4'-1" 3'-7" 3'-2" 2'-10" 

2-12008162-68 7'-7" 6'-7" 5'-9" 5'-0" 4'-2" 7'-6" 6'-6" 5'-8" 4'-10" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 pound per square inch= 6.895 kPa. 
a. Deflection criteria: U360 for live loads, U240 for total loads. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 40 psf 
Third-floor live load is 30 psf. 
Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

40 

-
-
-
-

-
-
-

2'-9" 

-
-
-

3'-3" 

-

-
3'-9" 

-
4'-1" 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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WALL CONSTRUCTION 

TABLE R603.6(6) 
BOX-BEAM AND BACK-TO-BACK HEADER SPANS 

Headers Supporting Two Floors, Roof and Ceiling•· b, d 

GROUND SNOW LOAD GROUND SNOW LOAD 

MEMBER (50 psf) (70 psf) 

DESIGNATION Building width0 (feet) Bullding width• (feet) 

24 28 32 36 40 24 28 32 36 

2-3508162-33 - - - - - - - - -
2-3508162-43 - - - - - - - - -
2-3508162-54 2'-2" - - - - - - - -
2-3508162-68 3'-3" 2'-9" 2'-3" - - 2'-11" 2'-5" - -
2-5508162-33 - - - - - - - - -
2-5508162-43 - - - - - - - - -
2-5508162-54 3'-7" 2'-11" 2'-3" - - 3'-3" 2'-7" -
2-5508162-68 4'-9" 2'-1" 3'-6" 3'-0" 2'-5" 4'-4" 3'-9" 3'-2" 2'-8" 

2-8008162-33 - - - - - - - - -
2-8008162-43 - - - - - - - - -
2-8008162-54 4'-3" 3'-5" 2'-8" - - 3'-9" 3'-0" 2'-3" -
2-8008162-68 5'-8" 4'-11" 4'-2" 3'-7" 2'-11" 5'-3" 41-611 3'-10" 3'-3" 

2-10008162-43 - - - - - - - - -
2-10008162-54 4'-8" 3'-11" 3'-1" 2'-2" - 4'-3" 3'-5" 2'-7" -
2-10008162-68 6'-5" 5'-7" 4'-9" 4'-1" 3'-4" 5'-11" 5'-1" 4'-5" 3'-8" 

2-12008162-54 3'-11" 3'-5" 3'-0" 2'-4" - 3'-7" 3'-2" 2'-10" -

2-12008162-68 7'-1" 6'-2" 5'-3" 4'-6" 3'-8'i 61-611 5'-8" 4'-10" 4'-0" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa, 1 pound per square inch= 6.895 k:Pa. 
a. Deflection criteria: U360 for live loads, U240 for total loads. 
b. Design load assumptions: 

Second-floor dead load is 10 psf. 
Roof/ceiling dead load is 12 psf. 
Second-floor live load is 40 psf 
Third-floor live load is 30 psf. 
Attic live load is 10 psf. 

c. Building width is in the direction of horizontal framing members supported by the header. 

40 

-
-
-
-
-
-
-

2'-1" 

-
-

-

2'-7" 

-
-

2'-11" 

-

3'-3" 

d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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R603.6.1 Headers in gable endwalls. Box beam and 
back-to-back headers in gable endwalls shall be permitted 
to be constructed in accordance with Section R603.6 or 
with the header directly above the opening in accordance 
with Figures R603.6.l(l) and R603.6.1(2) and the follow
ing provisions: 

1. Two 3628162-33 for openings less than or equal to 
4 feet (1219 mm). 

2. Two 6008162-43 for openings greater than 4 feet 
(1219 mm) but less than or equal to 6 feet (1830 
mm). 

3. Two 8008162-54 for openings greater than 6 feet 
(1829 mm) but less than or equal to 9 feet (2743 
mm). 

R603.7 Jack and king studs. The number of jack and king 
studs installed on each side of a header shall comply with 
Table R603.7(1). King, jack and cripple studs shall be of the 
same dimension and thickness as the adjacent wall studs. 

KING STUD(S)-------

TRACK OR C-SHAPE-----... 

JACK STUD(S)1----.. 

WALL CONSTRUCTION 

Headers shall be connected to king studs in accordance with 
Table R603.7(2) and the following provisions: 

1. For box beam headers, one-half of the total number of 
required screws shall be applied to the header and one
half to the king stud by use of C-shaped or track mem
ber in accordance with Figure R603.6(1). The track or 
C-shaped sections shall extend the depth of the header 
minus 1

/ 2 inch (12.7 mm) and shall have a minimum 
thickness not less than that of the wall studs. 

2. For back-to-back headers, one-half the total number of 
screws shall be applied to the header and one-half to the 
king stud by use of a minimum 2-inch by 2-inch (51 mm 
by 51 mm) clip angle in accordance with Figure 
R603.6(2). The clip angle shall extend the depth of the 
header minus 1

/ 2 inch (12.7 mm) and shall have a mini
mum thickness not less than that of the wall studs. Jack 
and king studs shall be interconnected with structural 
sheathing in accordance with Figures R603.6(1) and 
R603.6(2). 

~---CRIPPLE STUD 

~---HEAD TRACK 

""------ C-SHAPES 

FIGURE R603.6.1(1) 
BOX BEAM HEADER IN GABLE ENDWALL 

KING STUD(S) --~ 

2 IN. x 2 IN. CLIP ANGLE-. --~ 

For SI: 1inch=25.4 mm. 

FIGURE R603.6.1(2) 
BACK-TO-BACK HEADER IN GABLE ENDWALL 
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~-- CRIPPLE STUD 

~-- HEAD TRACK 

'----- C-SHAPES 
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WALL CONSTRUCTION 

TABLE R603.7(1) 
TOTAL NUMBER OF JACK AND KING STUDS REQUIRED AT EACH END OF AN OPENING 

SIZE OF OPENING 24-INCH O.C. STUD SPACING 16-INCH O.C. STUD SPACING 

(feet-inches) No. of jack studs No. of king studs No. of jack studs No. of king studs 

Up to 3'-6" 1 1 1 1 

> 3'-6" to 5'-0" 1 2 1 2 

> 5'-0" to 5'-6" 1 2 2 2 

> 5' -6" to 8' -0" 1 2 2 2 

> 8'-0" to 10'-6" 2 2 2 3 

> 10'-6" to 12'-0" 2 2 3 3 

> 12'-0" to 13'-0" 2 3 3 3 

> 13'-0" to 14'-0" 2 3 3 4 

> 14'-0" to 16'-0" 2 3 3 4 

> 16'-0" to 18'-0" 3 3 4 4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

TABLE R603.7(2) 
HEADER TO KING STUD CONNECTION REQUIREMENTS"· b, 

0
• d 

HEADER SPAN 
ULTIMATE WIND SPEED (mph), EXPOSURE CATEGORY 

110, Exposure Category C or (feet) 
less than 139, Exposure Category B 

Less than 139, Exposure Category C 

::;4r 4-No. 8 screws 6-No. 8 screws 

> 4' to 8' 4-No. 8 screws 8-No. 8 screws 

> 8' to 12' 6-No. 8 screws 10-No. 8 screws 

> 12' to 16' 8-No. 8 screws 12-No. 8 screws 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1 pound= 4.448 N. 
a. All screw sizes shown are minimum. 
b. For headers located on the first floor of a two-story building or the first or second floor of a three-story building, the total number of screws is permitted to be 

reduced by 2 screws, but the total number of screws shall not be less than four. 
c. For roof slopes of 6: 12 or greater, the required number of screws shall be permitted to be reduced by half, but the total number of screws shall not be less than four. 
d. Screws can be replaced by an uplift connector that has a capacity of the number of screws multiplied by 164 pounds. 

R603.8 Head and sill track. Head track spans above door 
and window openings and sill track spans beneath window 
openings shall comply with Table R603.8. For openings less 
than 4 feet (1219 mm) in height that have both a head track 
and a sill track, multiplying the spans by 1.75 shall be permit
ted in Table R603.8. For openings less than or equal to 6 feet 
(1829 mm) in height that have both a head track and a sill 
track, multiplying the spans in Table R603.8 by 1.50 shall be 
permitted. 

R603.9 Structural sheathing. Structural sheathing shall be 
installed in accordance with Figure R603.9 and this section 
on all sheathable exterior wall surfaces, including areas above 
and below openings. 

R603.9.1 Sheathing materials. Structural sheathing pan
els shall consist of minimum \ 6-inch-thick (11 mm) ori
ented strand board or 1\ 2-inch-thick (12 mm) plywood. 

R603.9.2 Determination of minimum length of full
height sheathing. The minimum length of full-height 
sheathing on each braced wall line shall be determined by 
multiplying the length of the braced wall line by the per
centage obtained from Table R603.9.2(1) and by the plan 
aspect-ratio adjustment factors obtained from Table 
R603 .9 .2(2). The minimum length of full-height sheathing 
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shall be not less than 20 percent of the braced wall line 
length. 

To be considered full-height sheathing, structural 
sheathing shall extend from the bottom to the top of the 
wall without interruption by openings. Only sheathed, full
height wall sections, uninterrupted by openings, which are 
not less than 48 inches (1219 mm) wide, shall be counted 
toward meeting the minimum percentages in Table 
R603.9.2(1). In addition, structural sheathing shall comply 
with all of the following requirements: 

1. Be installed with the long dimension parallel to the 
stud framing and shall cover the full vertical height of 
wall from the bottom of the bottom track to the top of 
the top track of each story. Installing the long dimen
sion perpendicular to the stud framing or using 
shorter segments shall be permitted provided that the 
horizontal joint is blocked as described in Item 2. 

2. Be blocked where the long dimension is installed 
perpendicular to the stud framing. Blocking shall be 
not less than 33 mil (0.84 mm) thickness. Each hori
zontal structural sheathing panel shall be fastened 
with No. 8 screws spaced at 6 inches (152 mm) on 
center to the blocking at the joint. 
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TABLE R603.8 
HEAD AND SILL TRACK SPAN 

ULTIMATE WIND ALLOWABLE HEAD AND SILL TRACK SPANa,b,c 
SPEED AND (feet-inches) 

EXPOSURE CATEGORY 
TRACK DESIGNATION• (mph) 

B c 350T125-33 350T125-43 350T125·54 550T125-33 550T125-43 550T125·54 

115 - 4'-10" 5'-5" 6'-0" 5'-8" 6'-3" 6'-10" 

126 110 4'-6" 5'-1" 5'-8" 5'-4" 5'-11" 6'-5" 

< 139 115 4'-2" 4'-9" 5'-4" 5'-1" 5'-7" 6'-1" 

- 126 3'-11" 4'-6" 5'-0" 4'-10" 5'-4" 5'-10" 

- < 139 3'-8" 4'-2" 4'-9" 4'-1" 5'-1" 5'-7" 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis. 
a. Deflection limit: L/240. 
b. Head and sill track spans are based on components and cladding wind pressures and 48-inch tributary span. I 
c. For openings less than 4 feet in height that have both a head track and sill track, the spans are permitted to be multiplied by 1.75. For openings less than or 

equal to 6 feet in height that have both a head track and a sill track, the spans are permitted to be multiplied by a factor of 1.5. 
d. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. I 

3. Be applied to each end (comers) of each of the exte
rior walls with a minimum 48-inch-wide (1219 mm) 
panel. 

Exception: Where stone or masonry veneer is installed, 
the required length of full-height sheathing and overturn
ing anchorage required shall be determined in accordance 
with Section R603.9.5. 

R603.9.2.1 Full height sheathing. The minimum per
centage of full-height structural sheathing shall be mul
tiplied by 1.10 for 9-foot-high (2743 mm) walls and 
multiplied by 1.20 for 10-foot-high (3048 mm) walls. 

R603.9.2.2 Full-height sheathing in lowest story. In 
the lowest story of a dwelling, multiplying the percent
age of full-height sheathing required in Table 
R603.9.2(1) by 0.6 shall be permitted provided hold
down anchors are provided in accordance with Section 
R603.9.4.2. 

+ 
+ 
+ 
+ 

+ 

+ 

FIELD FASTENER 

EDGE FASTENER 

FIGURE R603.9 
STRUCTURAL SHEATHING FASTENING PATTERN 
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R603.9.3 Structural sheathing fastening. Edges and 
interior areas of structural sheathing panels shall be fas
tened to framing members and tracks in accordance with 
Figure R603.9 and Table R603.3.2(1). Screws for attach
ment of structural sheathing panels shall be bugle-head, 
flat-head, or similar head style with a minimum head 
diameter of 0.29 inch (8 mm). 

For continuously sheathed braced wall lines using 
wood structural panels installed with No. 8 screws spaced 
4 inches (102 mm) on center at all panel edges and 12 
inches (304.8 mm) on center on intermediate framing 
members, the following shall apply: 

1. Multiplying the percentages of full-height sheathing 
in Table R603.9.2(1) by 0.72 shall be permitted. 

2. For bottom track attached to foundations or framing 
below, the bottom track anchor or screw connection 
spacing in Tables R505.3.l(l) and R603.3.l shall be 
multiplied by two-thirds 

R603.9.4 Uplift connection requirements. Uplift con
nections shall be provided in accordance with this section. 

R603.9.4.1 Ultimate design wind speeds greater than 
126 mph. Where ultimate design wind speeds exceed 
126 miles per hour (56 mis), Exposure Category C 
walls shall be provided with direct uplift connections in 
accordance with AISI S230, Section El3.3, and AISI 
S230, Section F7.2, as required for 39 miles per hour 
(62 mis), Exposure Category C. 

R603.9.4.2 Hold-down anchor. Where the percentage 
of full-height sheathing is adjusted in accordance with 
Section R603.9.2.2, a hold-down anchor, with a 
strength of 4,300 pounds (19 kN), shall be provided at 
each end of each full-height sheathed wall section used 
to meet the minimum percent sheathing requirements of 
Section R603.9.2. Hold-down anchors shall be attached 
to back-to-back studs; structural sheathing panels shall 
have edge fastening to the studs, in accordance with 
Section R603.9 .3 and AISI S230, Table Ell-1. 

A single hold-down anchor, installed in accordance 
with Figure R603.9.4.2, shall be permitted at the cor
ners of buildings. 
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TABLE R603.9.2(1) 
MINIMUM PERCENTAGE OF FULL-HEIGHT STRUCTURAL SHEATHING ON EXTERIOR WALLS"·b 

ULTIMATE WIND SPEED AND EXPOSURE 

WALL SUPPORTING ROOF SLOPE 126 B 

(mph) 

< 139 B 
115 B 126 c <139C 

110 c 115 c 
3:12 9 9 12 16 20 

Roof and ceiling only (one story or top 6:12 13 15 20 26 35 
floor of two- or three-story building). 9:12 23 25 30 50 58 

12:12 33 35 40 66 75 

3:12 27 30 35 50 66 
One story, roof and ceiling (first floor of a 6:12 28 30 40 58 74 
two-story building or second floor of a 
three-story building). 9:12 38 40 55 74 91 

12:12 45 50 65 100 115 
3:12 45 51 58 84 112 

Two stories, roof and ceiling (first floor of 6:12 43 45 60 90 113 
a three-story building). 9:12 53 55 80 98 124 

12:12 57 65 90 134 155 

For SI: 1 mph= 0.447 mis. 
a. Linear interpolation is permitted. 
b. For hip-roofed homes the minimum percentage of full-height sheathing, based upon wind, is permitted to be multiplied by a factor of 0.95 for roof slopes not 

exceeding 7:12 and a factor of 0.9 for roof slopes greater than 7:12. 

TABLE R603.9.2(2) 
FULL-HEIGHT SHEATHING LENGTH ADJUSTMENT FACTORS 

PLAN ASPECT RATIO 
Short wall 

1:1 1.0 
1.5:1 1.5 
2:1 2.0 
3:1 3.0 
4:1 4.0 

DOUBLE STUDS BACK-TO-BACK WITH ----~ 
OUTSIDE STUD CAPPED WITH TRACK 

NO. 8 SHEATHING ATTACHMENT 
SCREWS AS REQUIRED BY 
SECTION R603.9.3 

NO. 8 SCREWS ATTACHING 
TRACK TO STUD AT 8 IN. 
O.C. EACH FLANGE 

PLYWOOD, OSB OR GWB-----1~ 
SHEATHING PER SHEARWALL 
REQUIREMENTS 

OUTSIDE FACE I> 

LENGTH ADJUSTMENT FACTORS 

Long wall 

1.0 
0.67 
0.50 
0.33 
0.25 

DOUBLE ROW OF NO. 8 SCREWS 
AT 12 IN. O.C. 

HOLD DOWN AS REQUIRED BY 
SECTION R603.9.4 

6 
INSIDE FACE 

WALLBOARD BACKING STUDS 

<) INSIDE FACE 

For SI: 1inch=25.4 mm. 
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FIGURE R603.9.4.2 
CORNER STUD HOLD-DOWN DETAIL 
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R603.9.5 Structural sheathing for stone and masonry 
veneer. Where stone and masonry veneer are installed in 
accordance with Section R703.8, the length of full-height 
sheathing for exterior and interior wall lines backing or 
perpendicular to and laterally supporting walls with veneer 
shall comply with this section. 

R603.9.5.1 Seismic Design Category C. In Seismic 
Design Category C, the length of structural sheathing for 
walls supporting one story, roof and ceiling shall be the 

WALL CONSTRUCTION 

greater of the amounts required by Section R603.9.2, 
except Section R603.9.2.2 shall be permitted. 

R603.9.5.2 Seismic Design Categories D0, D1 and D2• 

In Seismic Design Categories D0, D1 and D2, the 
required length of structural sheathing and overturning 
anchorage shall be determined in accordance with 
Tables R603.9.5(1), R603.9.5(2), R603.9.5(3), and 
R603.9.5(4). Overturning anchorage shall be installed 
on the doubled studs at the end of each full-height wall 
segment. 

TABLE R603.9.5(1) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 

WALLS WITH STONE OR MASONRY VENEER AND USING 33-MIL COLD-FORMED STEEL FRAMING AND 6-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 

BRACED WALL LINE LENGTH 
(feet) 

SINGLE-STORY CUMULATIVE SEISMIC 
DESIGN STORY 

10 20 30 40 50 60 HOLD-DOWN HOLD-DOWN 

CATEGORY Minimum total length of braced wall panels required 
FORCE FORCE 

along each braced wall line 
(pounds) (pounds) 

(feet) 

~ 3.3 4.7 6.1 7.4 8.8 10.2 3,360 -

~~ 
. 

. 

Do tt ~ Q 5.3 8.7 12.1 15.4 18.8 22.2 3,360 6,720 

tt ~ a 7.3 12.7 18.0 23.4 28.8 34.2 3,360 10,080 

w~ ~ 4.1 5.8 7.5 9.2 10.9 12.7 3,360 -. 

. 

Di 

tt ~ ~ 6.6 10.7 14.9 19.1 23.3 27.5 3,360 6,720 
. 

tt ~ a 9.0 15.7 22.4 29.0 35.7 42.2 3,360 10,080 

' 

~ 5.7 8.2 10.6 13.0 15.4 17.8 3,360 -

~@ . 

Dz tt ~ s 9.2 15.1 21.1 27.0 32.9 38.8 3,360 6,720 

tt ~ a 12.7 22.1 31.5 40.9 50.3 59.7 3,360 10,080 
. 
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TABLE R603.9.5(2) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 

WALLS WITH STONE OR MASONRY VENEER AND USING 43-MIL COLD-FORMED STEEL FRAMING AND 6-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 

BRACED WALL LINE LENGTH 
(feet) 

SINGLE-STORY CUMULATIVE 
SEISMIC 10 20 30 40 50 60 HOLD-DOWN HOLD-DOWN 
DESIGN STORY 

CATEGORY Minimum total length of braced wall panels required 
FORCE FORCE 

along each braced wall line 
(pounds) (pounds) 

(feet) 

~~ ~ 2.8 4.0 5.1 6.3 7.5 8.7 3,960 -
~~l 

. 

Do ~ Q 4.5 7.4 10.2 13.1 16.0 18.8 3,960 7,920 

tr ' 

tr LJ e 6.2 10.7 15.3 19.9 24.4 29.0 3,960 11, 880 

tit ~ ~ 3.5 . 4.9 6.4 7.8 9.3 10.7 3,960 -' 

' 

D1 

tr e a 5.6 9.1 12.7 16.2 19.8 23.3 3,960 7,920 
. 

tr LJ a 7.7 13.3 19.0 24.6 30.3 35.9 3,960 11, 880 

~~ ~ 4.9 6.9 9.0 11.0 13.1 15.1 3,960 -
<~.-' 

. 

D2 tr ~ Q 7.8 12.9 17.9 22.9 27.9 32.9 3,960 7,920 

tr LJ a 10.8 18.8 26.7 34.7 42.7 50.7 3,960 11, 880 
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TABLE R603.9.5(3) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 

WALLS WITH STONE OR MASONRY VENEER AND USING 33-MIL COLD-FORMED STEEL FRAMING AND 4-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 

BRACED WALL LINE LENGTH 
(feet) 

SINGLE-STORY CUMULATIVE SEISMIC 
DESIGN STORY 10 20 30 40 50 60 HOLD-DOWN HOLD-DOWN 

CATEGORY Minimum total length of braced wall panels required 
FORCE FORCE 

along each braced wall line 
(pounds) (pounds) 

(feet) 

.. 

~ ~ 2.5 3.6 4.6 5.7 6.8 7.8 4,392 -

~ 
' 

Do 

tr ~ Q 4.0 6.6 9.2 11.8 14.4 17.0 4,392 8,784 
. 

tr ~ a 5.6 9.7 13.8 17.9 22.0 26.2 4,392 13,176 

~ ~ 3.1 4.4 5.7 7.1 8.4 9.7 4,392 -
~ 

. 

D1 

tr ~ ~ 5.0 8.2 11.4 14.6 17.8 21.0 4,392 8,784 

tr ~ a 6.9 12.0 17.1 22.2 27.3 32.4 4,392 13,176 

. 

~~ ~ 4.4 6.2 8.1 10.0 11.8 13.7 4,392 -' 

. 

D2 tr ~ ~ 7.1 11.6 16.1 20.6 25.1 29.7 4,392 8,784 

' 

tr ~ a 9.7 16.9 24.1 31.3 38.5 45.7 4,392 13,176 
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TABLE R603.9.5(4) 
REQUIRED LENGTH OF FULL-HEIGHT SHEATHING AND ASSOCIATED OVERTURNING ANCHORAGE FOR WALLS SUPPORTING 

WALLS WITH STONE OR MASONRY VENEER AND USING 43-MIL COLD-FORMED STEEL FRAMING AND 4-INCH SCREW SPACING ON 
THE PERIMETER OF EACH PANEL OF STRUCTURAL SHEATHING 

BRACED WALL LINE LENGTH 
(feet) 

SINGLE-STORY CUMULATIVE SEISMIC 10 20 30 40 50 60 HOLD-DOWN HOLD-DOWN DESIGN STORY 
CATEGORY Minimum total length of braced wall panels required 

FORCE FORCE 
(pounds) (pounds) 

along each braced wall line 
(feet) 

~ ~ 1.9 2.7 3.4 

Do 

< 

tr e 3.0 4.9 6.8 

Iii 8 2.3 3.3 4.3 

DI 

tr ~ 3.7 6.1 8.5 
. 

~ 8 3.3 4.6 6.0 

D2 
. 

tr ~ 5.2 8.6 11.9 
. 

SECTION R604 
WOOD STRUCTURAL PANELS 

I 
R604.1 Identification and grade. Wood structural panels 
shall conform to DOC PS 1, DOC PS 2 or ANSI/APA PRP 
210, CSA 0437 or CSA 0325. Panels shall be identified by a 
grade mark or certificate of inspection issued by an approved 
agency. 

R604.2 Allowable spans. The maximum allowable spans for 
wood structural panel wall sheathing shall not exceed the val
ues set forth in Table R602.3(3). 

I 
R604.3 Installation. Wood structural panel wall sheathing 
shall be attached to framing in accordance with Table 
R602.3(1) or R602.3(3). 

SECTION R605 
PARTICLEBOARD 

R605.1 Identification and grade. Particleboard shall con
form to ANSI A208.l and shall be so identified by a grade 
mark or certificate of inspection issued by an approved 
agency. Particleboard shall comply with the grades specified 
in Table R602.3(4). 

SECTION R606 
GENERAL MASONRY CONSTRUCTION 

R606.1 General. Masonry construction shall be designed and 
constructed in accordance with the provisions of this section, 
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4.2 5.0 5.8 5,928 -

8.8 10.7 12.6 5,928 11,856 

5.2 6.2 7.2 5,928 -

10.8 13.2 15.6 5,928 11,856 

7.4 8.7 10.1 5,928 -

15.3 18.6 22.0 5,928 11,856 

TMS 403 or in accordance with the provisions of TMS 402/ 
ACI 530/ASCE 5. 

R606.1.1 Professional registration not required. When 
the empirical design provisions of Appendix A of TMS 
402/ACI 530/ASCE 5, the provisions of TMS 403, or the 
prQvisions of this section are used to design masonry, proj
ect drawings, typical details and specifications are ·not 
required to bear the seal of the architect or engineer 
responsible for design, unless otherwise required by the 
state law of the jurisdiction having authority. 

R606.2 Masonry construction materials. 

R606.2.1 Concrete masonry units. Concrete masonry 
units shall conform to the following standards: ASTM C 55 
for concrete brick; ASTM C 73 for calcium silicate face 
brick; ASTM C 90 for load-bearing concrete masonry 
units; ASTM C 744 for prefaced concrete and calcium sil
icate masonry units; or ASTM C 1634 for concrete facing 
brick. 

R606.2.2 Clay or shale masonry units. Clay or shale 
masonry units shall conform to the following standards: 
ASTM C 34 for structural clay load-bearing wall tile; 
ASTM C 56 for structural clay nonload-bearing wall tile; 
ASTM C 62 for building brick (solid masonry units made 
from clay or shale); ASTM C 1088 for solid units of thin 
veneer brick; ASTM C 126 for ceramic-glazed structural 
clay facing tile, facing brick and solid masonry units; 
ASTM C 212 for structural clay facing tile; ASTM C 216 
for facing brick (solid masonry units made from clay or 
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shale); ASTM C652 for hollow brick (hollow masonry 
units made from clay or shale); or ASTM C1405 for 
glazed brick (single-fired solid brick units). 

Exception: Structural clay tile for nonstructural use in 
fireproofing of structural members and in wall furring 
shall not be required to meet the compressive strength 
specifications. The fire-resistance rating shall be deter
mined in accordance with ASTM E 119 or UL 263 and 
shall comply with the requirements of Section R302. 

R606.2.3 AAC masonry. AAC masonry units shall con
form to ASTM C 1386 for the strength class specified. 

R606.2.4 Stone masonry units. Stone masonry units shall 
conform to the following standards: ASTM C 503 for mar
ble building stone (exterior); ASTM C 568 for limestone 
building stone; ASTM C 615 for granite building stone; 
ASTM C 616 for sandstone building stone; or ASTM C 
629 for slate building stone. 

R606.2.5 Architectural cast stone. Architectural cast 
stone shall conform to ASTM C 1364. 

R606.2.6 Second hand units. Second hand masonry units 
shall not be reused unless they conform to the require
ments of new units. The units shall be of whole, sound 
materials and free from cracks and other defects that will 

· interfere with proper laying or use. Old mortar shall be 
cleaned from the unit before reuse. 

R606.2.7 Mortar. Except for mortars listed in Sections 
R606.2.8, R606.2.9 and R606.2.10, mortar for use in 
masonry construction shall meet the proportion specifica-

WALL CONSTRUCTION 

tions of Table R606.2.7 or the property specifications of 
ASTM C 270. The type of mortar shall be in accordance 
with Sections R606.2.7.1, R606.2.7.2 and R606.2.7.3. 

R606.2.7.1 Foundation walls. Mortar for masonry 
foundation walls constructed as set forth in Tables 
R404.l.1(1) through R404.l.1(4) shall be Type Mor S 
mortar. 

R606.2.7.2 Masonry in Seismic Design Categories A, 
B and C. Mortar for masonry serving as the lateral
force-resisting system in Seismic Design Categories A, 
B and C shall be Type M, S or N mortar. 

R606.2.7.3 Masonry in Seismic Design Categories 
D0, D1 and D2• Mortar for masonry serving as the lat
eral-force-resisting system in Seismic Design Catego
ries D0, D1 and D2 shall be Type M or S Portland 
cement-lime or mortar cement mortar. 

R606.2.8 Surface-bonding mortar. Surface-bonding 
mortar shall comply with ASTM C 887. Surface bonding 
of concrete masonry units shall comply with ASTM C 946. 

R606.2.9 Mortar for AAC masonry. Thin-bed mortar for 
AAC masonry shall comply with Article 2.1 C.1 of TMS 
602/ACI 530.1/ASCE 6. Mortar used for the leveling 
courses of AAC masonry shall comply with Article 2.1 
C.2 of TMS 602/ ACI 530.1/ ASCE 6. 

R606.2.10 Mortar for adhered masonry veneer. Mortar 
for use with adhered masonry veneer shall conform to 
ASTM C 270 Type S or Type N or shall comply with 
ANSI Al18.4 for latex-modified portland cement mortar. 

TABLE R606.2.7 
MORTAR PROPORTIONS"·b 

PROPORTIONS BY VOLUME (cementitious materials) 

Portland cement or Mortar cement Masonry cement Hydrated lime•or Aggregate ratio 
MORTAR TYPE (measured in damp, 

blended cement M s N M s N lime putty 
loose conditions) 

M 1 - - - - - - 1/4 

Cement-lime s 1 - - - - - - over 1/ 4 to 1
/ 2 

N 1 - - - - - - over 1/ 2 to 11
/4 

0 1 - - - - - - over 1\to 21
/ 2 

M 1 - - 1 - - -
M - 1 - - - - - Not less than 21

/ 4 and. s 112 - - 1 - - -
Mortar cement - not more than 3 times s - - 1 - - - - the sum of separate 

N - - - 1 - - -
0 - - - 1 - - -

volumes of lime, if 
used, and cement 

M 1 ·- - 1 
M - 1 - -

Masonry cement 
s 112 - - 1 -s - - 1 -
N - - - 1 
0 - - - 1 

For SI: 1 cubic foot= 0.0283 m3
, 1 pound= 0.454 kg. 

a. For the purpose of these specifications, the weight of 1 cubic foot of the respective materials shall be considered to be as follows: 

Portland Cement 94 pounds Masonry Cement Weight printed on bag 

Mortar Cement Weight printed on bag Hydrated Lime 40 pounds 

Lime Putty (Quicklime) 80 pounds Sand, damp and loose 80 pounds of dry sand 

b. Two air-entraining materials shall not be combined in mortar. 
c. Hydrated lime conforming to the requirements of ASTM C 207. 
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R606.2.11 Grout. Grout shall consist of cementitious 
material and aggregate in accordance with ASTM C 476 
or the proportion specifications of Table R606.2. l l. Type 
M or Type S mortar to which sufficient water has been 
added to produce pouring consistency shall be permitted to 
be used as grout. 

R606.2.12 Metal reinforcement and accessories. Metal 
reinforcement and accessories shall conform to Article 2.4 
ofTMS 602/ACI 530.1/ASCE 6. 

R606.3 Construction requirements. 

R606.3.1 Bed and head joints. Unless otherwise required 
or indicated on the project drawings, head and bed joints 
shall be 3

/ 8 inch (9.5 mm) thick, except that the thickness 
of the bed joint of the starting course placed over founda
tions shall be not less than 1

/ 4 inch (6.4 mm) and not more 
than 3

/ 4 inch (19.1 mm). Mortar joint thickness for load
bearing masonry shall be within the following tolerances 
from the specified dimensions: 

1. Bed joint:+ 1/ 8 inch (3.2 mm). 

2. Head joint: - 1
/ 4 inch (6.4 mm),+ 3/ 8 inch (9.5 mm). 

3. Collar joints: - 1
/ 4 inch (6.4 mm),+ 3/ 8 inch (9.5 mm). 

R606.3.2 Masonry unit placement. The mortar shall be 
sufficiently plastic and units shall be placed with sufficient 
pressure to extrude mortar from the joint and produce a 
tight joint. Deep furrowing of bed joints that produces 
voids shall not be permitted. Any units disturbed to the 
extent that initial bond is broken after initial placement 
shall be removed and relaid in fresh mortar. Surfaces to be 
in contact with mortar shall be clean and free of deleteri~ 
ous materials. 

R606.3.2.1 Solid masonry. Solid masonry units shall 
be laid with full head and bed joints and all interior ver
tical joints that are designed to receive mortar shall be 
filled. 

I R606.3.2.2 Hollow masonry. For hollow masonry 
units, head and bed joints shall be filled solidly with 
mortar for a distance in from the face of the unit not 
less than the thickness of the face shell. 

I R606.3.3 Installation of wall ties. The installation of wall 
ties shall be as follows: 

1. The ends of wall ties shall be embedded in . mortar 
joints. Wall ties shall have not less than 5

/ 8-inch (15.9 
mm) mortar coverage from the exposed face. 

2. Wall ties shall not be bent after being embedded in 
grout or mortar. 

3. For solid masonry units, solid grouted hollow units, or 
hollow units in anchored masonry veneer, wall ties shall 
be embedded in mortar bed not less than 11

/ 2 inches (38 
mm). 

4. For hollow masonry units in other than anchored 
masonry veneer, wall ties shall engage outer face shells 
by not less than 1

/ 2 inch (13 mm). 

R606.3.4 Protection for reinforcement. Bars shall be com- I 
pletely embedded in mortar or grout. Joint reinforcement 
embedded in horizontal mortar joints shall not have less than 
\-inch (15.9 mm) mortar coverage from the exposed face. 
Other reinforcement shall have a minimum coverage of one 
bar diameter over all bars, but not less than 3/ 4 inch (19 mm), 
except where exposed to weather or soil, in which case the 
minimum coverage shall be 2 inches (51 mm). 

R606.3.4.1 Corrosion protection. Minimum corrosion I 
protection of joint reinforcement, anchor ties and wire fab
ric for use in masonry wall construction shall conform to 
Table R606.3.4.l. I TABLE R606.3.4.1 

MINIMUM CORROSION PROTECTION 

MASONRY METAL 
STANDARD 

ACCESSORY 

Joint reinforcement, interior walls ASTM A 641, Class 1 

Wire ties or anchors in exterior walls 
ASTM A 641, Class 3 completely embedded in mortar or grout 

Wire ties or anchors in exterior walls not 
ASTM A 153, Class B-2 

completely embedded in mortar or grout 

Joint reinforcement in exterior walls or 
interior walls exposed to moist environ- ASTM A 153, Class B-2 
ment 

Sheet metal ties or anchors exposed to 
ASTM A 153, Class B-2 

weather 

Sheet metal ties or anchors completely ASTM A 653, Coating 
embedded in mortar or grout Designation G60 

Stainless steel hardware for any exposure ASTM A 167, Type 304 

R606.3.5 Grouting requirements. 

R606.3.5.1 Grout placement. Grout shall be a plastic 
mix suitable for pumping without segregation of the 
constituents and shall be mixed thoroughly. Grout shall 
be placed by pumping or by an approved alternate 
method and shall be placed before any initial set occurs 
and not more than 11

/ 2 hours after water has been 
added. Grout shall be consolidated by puddling or 
mechanical vibrating during placing and reconsolidated 
after excess moisture has been absorbed but before 

I TABLE R606.2.11 
GROUT PROPORTIONS BY VOLUME FOR MASONRY CONSTRUCTION 

PORTLAND CEMENT 
HYDRATED LIME 

AGGREGATE MEASURED IN A DAMP, LOOSE CONDITION 
TYPE OR BLENDED CEMENT 

SLAG CEMENT 
OR LIME PUTTY Fine Coarse 

Fine 1 0to1/10 
21

/ 4 to 3 times the sum of the volume -
of the cementitious materials 

Coarse 1 0 to 1/10 
21

/ 4 to 3 times the sum of the volume 1 to 2 times the sum of the vol-
of the cementitious materials umes of the cementitious materials 
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plasticity is lost. Grout shall not be pumped through 
aluminum pipes. 

Maximum pour heights and the minimum dimen
sions of spaces provided for grout placement shall con
form to Table R606.3.5. l. Grout shall be poured in lifts 
of 8-foot (2438 mm) maximum height. Where a total 
grout pour exceeds 8 feet (2438 mm) in height, the 
grout shall be placed in lifts not exceeding 64 inches 
(1626 mm) and special inspection during grouting shall 
be required. If the work is stopped for 1 hour or longer, 
the horizontal construction joints shall be formed by 
stopping all tiers at the same elevation and with the 
grout 1 inch (25 mm) below the top. 

R606.3.5.2 Cleanouts. Provisions shall be made for 
cleaning the space to be grouted. Mortar that projects 
more than 1/ 2 inch (12.7 mm) into the grout space and any 
other foreign matter shall be removed from the grout 
space prior to inspection and grouting. Where required 
by the building official, cleanouts shall be provided in 
the bottom course of masonry for each grout pour where 
the grout pour height exceeds 64 inches (1626 mm). In 
solid grouted masonry, cleanouts shall be spaced hori
zontally not more than 32 inches (813 mm) on center. 
The cleanouts shall be sealed before grouting and after 
inspection. 

R606.3.5.3 Construction. Requirements for grouted 
masonry construction shall be as follows: 

1. Masonry shall be built to preserve the unob
structed vertical continuity of the cells or spaces 
to be filied. In partially grouted construction, 
cross webs forming cells to be filled shall be full
bedded in mortar to prevent leakage of grout. 
Head and end joints shall be solidly filled with 
mortar for a distance in from the face of the wall 
or unit not less than the thickness of the longitu
dinal face shells. 

2. Vertical reinforcement shall be held in position at 
top and bottom and at intervals not exceeding 200 
diameters of the reinforcement. 
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3. Cells containing reinforcement shall be filled sol
idly with grout. 

4. The thickness of grout or mortar between 
masonry units and reinforcement shall be not less 
than 1

/ 4 inch (6.4 mm), except that 1
/ 4-inch (6.4 

mm) bars shall be permitted to be laid in horizon
tal mortar joints not less than 1

/ 2 inch (12.7 mm) 
thick, and steel wire reinforcement shall be per
mitted to be laid in horizontal mortar joints not 
less than twice the thickness of the wire diameter. 

R606.3.6 Grouted multiple-wythe masonry. Grouted 
multiple-wythe masonry shall conform to all the require
ments specified in Section R606.3.5 and the requirements I 
of this section. 

R606.3.6.1 Bonding of backup wythe. Where all inte- I 
rior vertical spaces are filled with grout in multiple
wythe construction, masonry headers shall not be per
mitted. Metal wall ties shall be used in accordance with 
Section R606.13.2 to prevent spreading of the wythes I 
and to maintain the vertical alignment of the wall. Wall 
ties shall be installed in accordance with Section 
R606.13.2 where the backup wythe in multiple-wythe I 
construction is fully grouted. 

R606.3.6.2 Grout barriers. Vertical grout barriers or I 
dams shall be built of solid masonry across the grout 
space the entire height of the wall to control the flow of 
the grout horizontally. Grout barriers shall be not more 
than 25 feet (7620 mm) apart. The grouting of any sec
tion of a wall between control barriers shall be completed 
in one day without interruptions greater than 1 hour. 

R606.3.7 Masonry bonding pattern. Masonry laid in I 
running and stack bond shall conform to Sections 
R606.3.7.1 andR606.3.7.2. I 

R606.3.7.1 Masonry laid in running bond. In each 
wythe of masonry laid in running bond, head joints in 
successive courses shall be offset by not less than one
fourth the unit length, or the masonry walls shall be rein
forced longitudinally as required in Section R606.3.7 .2. I 

TABLE R606.3.5.1 I 
GROUT SPACE DIMENSIONS AND POUR HEIGHTS 

GROUT POUR MAXIMUM HEIGHT 
MINIMUM WIDTH OF MINIMUM GROUT"• 0 SPACE DIMENSIONS FOR 

GROUT TYPE GROUT SPACES"·" GROUTING CELLS OF HOLLOW UNITS (feet) (inches) (inches x inches) 

1 0.75 1.5 x 2 

5 2 2x3 
Fine 

12 2.5 2.5 x 3 

24 3 3x3 

1 1.5 1.5 x 3 

5 2 2.5 x 3 
Coarse 

12 2.5 3x3 

24 3 3x4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. For grouting between masonry wythes. 
b. Grout space dimension is the clear dimension between any masonry protrusion and shall be increased by the horizontal projection of the diameters of the 

horizontal bars within the cross section of the grout space. 
c. Area of vertical reinforcement shall not exceed 6 percent of the area of the grout space. 
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R606.3.7.2 Masonry laid in stack bond. Where unit 
masonry is laid with less head joint offset than in Section 
R606.3.7.l, the minimum area of horizontal reinforce
ment placed in mortar bed joints or in bond beams spaced 
not more than48 inches (1219 mm) apart shall be 0.0007 
times the vertical cross-sectional area of the wall. 

I R606.4 Thickness of masonry. The nominal thickness of 
masonry walls shall conform to the requirements of Sections 

I 
R606.4. l through R606.4.4. 

R606.4.1 Minimum thickness .. The minimum thickness 
of masonry bearing walls more than one story high shall 
be 8 inches (203 mm). Solid masonry walls of one-story 

I 

dwellings and garages shall be not less than 6 inches (152 
mm) in thickness where not greater than 9 feet (2743 mm) 
in height, provided that where gable construction is used, 
an additional 6 feet (1829 mm) is permitted to the peak of 
the gable. Masonry walls shall be laterally supported in 
either the horizontal or vertical direction at intervals as 
required by Section R606.6.4. 

R606.4.2 Rubble stone masonry wall. The minimum 
thickness of rough, random or coursed rubble stone 
masonry walls shall be 16 inches (406 mm). 

R606.4.3 Change in thickness. Where walls of masonry of 
hollow units or masonry-bonded hollow walls are 
decreased in thickness, a course of solid masonry or 
masonry units filled with mortar or grout shall be con
structed between the wall below and the thinner wall above, 

. or special units or construction shall be used to transmit the 
loads from face shells or wythes above to those below. 

R606.4.4 Parapet walls. Unreinforced solid masonry par
apet walls shall be not less than 8 inches (203 mm) thick 
and their height shall not exceed four times their thickness. 
Unreinforced hollow unit masonry parapet walls shall be 
not less than 8 inches (203 mm) thick, and their height shall 
not exceed three times their thickness. Masonry parapet 
walls in areas subject to wind loads of 30 pounds per 
square foot (l.44 kPa) located in Seismic Design Category 
D0, D1 or D2, or on townhouses in Seismic Design Category 
C shall be reinforced in accordance with Section R606.12. 

I 
R606.5 Corbeled masonry. Corbeled masonry shall be in 
accordance with Sections R606.5.l through R606.5.3. 

R606.5.1 Units. Solid masonry units or masonry units 
filled with mortar or grout shall be used for corbeling. 

I 

I 

R606.5.2 Corbel projection. The maximum projection of 
one unit shall not exceed one-half the height of the unit or 
one-third the thickness at right angles to the wall. The 
maximum corbeled projection beyond the face of the wall 
shall not exceed: 

1. One-half of the wall thickness for multiwythe walls 
bonded by mortar or grout and wall ties or masonry 
headers. 

2. One-half the wythe thickness for single wythe walls, 
masonry-bonded hollow walls, multiwythe walls 
with open collar joints and veneer walls. 

R606.5.3 Corbeled masonry supporting floor or roof. 
framing members. Where corbeled masonry is used to 
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support floor or roof-framing members, the top course of 
the corbel shall be a header course or the top course bed 
joint shall have ties to the vertical wall. 

R606.6 Support conditions. ·Bearing and support conditions I 
shall be in accordance with Sections R606.6. l through 
R606.6.4. 

R606.6.1 Bearing on support. Each masonry wythe shall 
be supported by at least two-thirds of the wythe thickness. 

R606.6.2 Support at foundation. Cavity wall or masonry 
veneer construction shall be permitted to be supported on 
an 8-inch (203 mm) foundation wall, provided the 8-inch 
(203 mm) wall is corbeled to the width of the wall system 
above with masonry constructed of solid masonry units or 
masonry units filled with mortar or grout. The total hori
zontal projection of the corbel shall not exceed 2 inches 
(51 mm) with individual corbels projecting not more than 
one-third the thickness of the unit or one-half the height of 
the unit. The hollow space behind the corbeled masonry 
shall be filled with mortar or grout. 

R606.6.3 Beam supports. Beams, girders or other con
centrated loads supported by a wall or column shall have a 
bearing of not less than 3 inches (76 mm) in length mea
sured parallel to the beam upon solid masonry not less 
than 4 inches (102 mm) in thickness, or upon a metal bear
ing plate of adequate design and dimensions to distribute 
the load safely, or upon a continuous reinforced masonry 
member projecting not less than 4 inches (102 mm) from 
the face of the wall. 

R606.6.3.1 Joist bearing. Joists shall have a bearing of I 
not less than 11

/ 2 inches (38 mm), except as provided in 
Section R606.6.3, and shall be supported in accordance I 
with Figure R606.ll(l). 

R606.6.4 Lateral support. Masonry walls shall be later- I 
ally supported in either the horizontal or the vertical direc
tion. The maximum spacing between lateral supports shall 
not exceed the distances in Table R606.6.4. Lateral sup- I 
port shall be provided by cross walls, pilasters, buttresses 
or structural frame members where the limiting distance is 
taken horizontally, or by floors or roofs where the limiting 
distance is taken vertically. 

TABLE R606.6.4 I 
SPACING OF LATERAL SUPPORT FOR MASONRY WALLS 

CONSTRUCTION 
MAXIMUM WALL LENGTH TO THICKNESS 

OR WALL HEIGHT TO THICKNESS•·• 

Bearing walls: 
Solid or solid grouted 20 
All other 18 

Nonbearing walls: 
Exterior 18 
Interior 36 

For SI: 1 foot= 304.8 mm. 
a. Except for cavity walls and cantilevered walls, the thickness of a wall shall 

be its nominal thickness measured perpendicular to the face of the wall. For 
cavity walls, the thickness shall be determined as the sum of the nominal 
thicknesses of the individual wythes. For cantilever walls, except for 
parapets, the ratio of height to nominal thickness shall not exceed 6 for solid 
masonry, or 4 for hollow masonry. For parapets, see Section R606.4.4. I 

b. An additional unsupported height of 6 feet is permitted for gable end 
walls. 
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R606.6.4.1 Horizontal lateral support. Lateral sup
port in the horizontal direction provided by intersecting 
masonry walls shall be provided by one of the methods 
in Section R606.6.4.l.1 or R606.6.4.1.2. 

R606.6.4.Ll Bonding pattern. Fifty percent of the 
units at the intersection shall be laid in an overlap
ping masonry· bonding pattern, with alternate units 
having a bearing of not less than 3 inches (76 mm) 
on the unit below. 

R606.6.4.l.2 Metal reinforcement. Interior non
load- bearing walls shall be anchored at their inter
sections, at vertical intervals of not more than 16 
inches ( 406 mm) with joint reinforcement of not less 
than 9 gage [0.148 inch (4mm)], or 1

/ 4-inch (6 mm) 
galvanized mesh hardware cloth. Intersecting 
masonry walls, other than interior nonloadbearing 
walls, shall be anchored at vertical intervals of not 
more than 8 inches (203 mm) with joint reinforce
ment of not less than 9 gage and shall extend not less 
than 30 inches (762 mm) in each direction at the 
intersection. Other metal ties, joint reinforcement or 
anchors, if used, shall be spaced to provide equivalent 
area of anchorage to that required by this section. 

R606.6.4.2 Vertical lateral support. Vertical lateral 
support of masonry walls in Seismic Design Category 
A, B or C shall be provided in accordance with one of 
the methods in Section R606.6.4.2.l or R606.6.4.2.2. 

R606.6.4.2.1 Roof structures. Masonry walls shall 
be anchored to roof structures with metal strap 
anchors spaced in accordance with the manufacturer's 
instructions, 1

/ 2-inch (13 mm) bolts spaced not more 
than 6 feet (1829 mm) on center, or other approved 
anchors. Anchors shall be embedded not less than 16 
inches (406 mm) into the masonry, or be hooked or 
welded to bond beam reinforcement placed not less 
than 6 inches (152 mm) from the top of the wall. 

R606.6.4.2.2 .Floor diaphragms. Masonry walls 
shall be anchored to floor diaphragm framing by 
metal strap anchors spaced in accordance with the 
manufacturer's instructions, 1

/ 2-inch-diameter (13 
mm) bolts spaced at intervals not to exceed 6 feet 
(1829 mm) and installed as shown in Figure 
R606.11(1), or by other approved methods. 

R606.7 Piers. The unsupported height of masonry piers shall 
not exceed 10 times their least dimension. Where structural 
clay tile or hollow concrete masonry units are used for isolated 
piers to support beams and girders, the cellular spaces shall be 
filled solidly with grout or Type M or S mortar, except that 
unfilled hollow piers shall be permitted to be used if their 
unsupported height is not more than four times their least 
dimension. Where hollow masonry units are solidly filled with 
grout or Type M, S or N mortar, the allowable compressive 
stress shall be permitted to be increased as provided in Table 
R606.9. 

R606.7.1 Pier cap. Hollow piers shall be capped with 4 
inches (102 mm) of solid masonry or concrete, a masonry 
cap block, or shall have cavities of the top course filled 
with concrete or grout. 
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R606.8 Chases. Chases and recesses in masonry walls shall I 
not be deeper than one-third the wall thickness, and the maxi
mum length of a horizontal chase or horizontal projection shall 
not exceed 4 feet (1219 mm), and shall have not less than 8 
inches (203 mm) of masonry in back of the chases and recesses 
and between adjacent chases or recesses and the jambs of open
ings. Chases and recesses in masonry walls shall be designed 
and constructed so as not to reduce the required strength or 
required fire resistance of the wall and in no case shall a chase 
or recess be permitted within the required area of a pier. 
Masonry directly above· chases or recesses wider than 12 
inches (305 mm) shall be supported on noncombustible lintels. 

R606.9 Allowable stresses. Allowable compressive stresses I 
in masonry shall not exceed the values prescribed in Table 
R606.9. In determining the stresses in masonry, the effects of I 
all loads and conditions of loading and the influence of all 
forces affecting the design and strength of the several parts 
shall be taken into account. 

R606.9.l Combined units. In walls or other structural I 
members composed of different kinds or grades of units, 
materials or mortars, the maximum stress shall not exceed 
the allowable stress for the weakest of the combination of 
units, materials and mortars of which the member is com
posed. The net thickness of any facing unit that is used to 
resist stress shall be not less than 11

/ 2 inches (38 mm). 

R606.10 Lintels. Masonry over openings shall be supported 
by steel lintels, reinforced concrete or masonry lintels or 
masonry arches, designed to support load imposed. 

R606.11 Anchorage. Masonry walls shall be anchored to 
floor and roof systems in accordance with the details shown in I 
Figure R606.ll(l), R606.11(2) or R606.11(3). Footings shall 
be permitted to be considered as points of lateral support. 

R606.12 Seismic reqnirements. The seismic requirements 
of this section shall apply to the design of masonry and the 
·construction of masonry building elements located in Seismic 
Design Category D0, D1 or D2• Townhouses in Seismic 
Design Category C shall comply with the requirements of 
Section R606.12.2. These requirements shall not apply to I 
glass unit masonry conforming to Section R610, anchored 
masonry veneer conforming to Section R703.8 or adhered 
masonry veneer conforming to Section R703.12. 

R606.12.1 General. Masonry structures and masonry ele
ments shall comply with the requirements of Sections 
R606.12.2 through R606.12.4 based on the seismic design 
category established in Table R301.2(1). Masonry struc
tures and masonry elements shall comply with the require
ments of Section R606.12 and Figures R606.ll(l), 
R606.11(2) and R606.11(3) or shall be designed in accor
dance with TMS 402/ACI 530/ASCE 5 or TMS 403, 

R606.12.1.1 Floor and roof diaphragm construction. 
Floor and roof diaphragms shall be constructed of wood 
structural panels attached to wood framing in accor
dance with Table R602.3(1) or to cold-formed steel floor 
framing in accordance with Table R505.3.1(2) or to 
cold-formed steel roof framing in accordance with Table 
R804.3. Additionally, sheathing panel edges perpendic
ular to framing members shall be backed by blocking, 
and sheathing shall be connected to the blocking with 
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fasteners at the edge spacing. For Seismic Design Cate
gories C, D0, D1 and D2, where the width-to-thickness 
dimension of the diaphragm exceeds 2-to-l, edge spac
ing of fasteners shall be 4 inches (102 mm) on center. 

TABLE R606.9 
ALLOWABLE COMPRESSIVE STRESSES FOR 

EMPIRICAL DESIGN OF MASONRY 

ALLOWABLE COMPRESSIVE 
CONSTRUCTION; STRESSES" GROSS 

COMPRESSIVE STRENGTH CROSS-SECTIONAL AREA• 
OF UNIT, GROSS AREA 

Type M or S mortar Type N mortar 

Solid masonry of brick and 
other solid units of clay or 
shale; sand-lime or con-
crete brick: 

8,000 +psi 350 300 
4,500 psi 225 200 
2,500 psi 160 140 
1,500 psi 115 100 

Groutedc masonry, of clay 
or shale; sand-lime or con-
crete: 

4,500 +psi 225 200 
2,500psi 160 140 
1,500 psi 115 100 

Solid masonry of solid con-
crete masonry units: 

3,000 +psi 225 200 
2,000psi 160 140 
1,200 psi 115 100 

Masonry of hollow load-
bearing units: 

2,000 +psi 140 120 
1,500 psi 115 100 
l,OOOpsi 75 70 

700psi 60 55 

Hollow walls (cavity or 
masonry bondedd) solid 
units: 

2,500 +psi 160 140 
1,500 psi 115 100 
Hollow units 75 70 

Stone ashlar masonry: 
Granite 720 640 
Limestone or marble 450 400 
Sandstone or cast stone 360 320 

Rubble stone masonry: 
Coarse, rough or random 120 100 

For SI: 1 pound per square inch= 6.895 kPa. 
a. Linear interpolation shall be used for determining allowable stresses for 

masonry units having compressive strengths that are intermediate between 
those given in the table. 

b. Gross cross-sectional area shall be calculated on the actual rather than 
nominal dimensions. 

I c. See Section R606.13. 
d. Where floor and roof loads are carried upon one wythe, the gross cross

sectional area is that of the wythe under load; if both wythes are loaded, the 
gross cross-sectional area is that of the wall minus the area of the cavity 
between the wythes. Walls bonded with metal ties shall be considered as 
cavity walls unless the collar joints are filled with mortar or grout. 
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R606.12.2 Seismic Design Category C. Townhouses 
located in Seismic Design Category C shall comply with 
the requirements of this section. 

R606.12.2.1 Minimum length of wall without open
ings. Table R606.12.2.1 shall be used to determine the 
minimum required solid wall length without openings 
at each masonry exterior wall. The provided percentage 
of solid wall length shall include only those wall seg
ments that are 3 feet (914 mm) or longer. The maxi
mum clear distance between wall segments includ~d in 
determining the solid wall length shall not exceed 18 
feet (5486 mm). Shear wall segments required to meet 
the minimum wall length shall be in accordance with 
Section R606.12.2.2.3. 

R606.12.2.2 Design of elements not part of the lat
eral force-resisting system. 

R606.12.2.2.1 Load-bearing frames or columns. 
Elements not part of the lateral force-resisting sys
tem shall be analyzed to determine their effect on 
the response of the system. The frames or columns 
shall be adequate for vertical load carrying capacity 
and induced moment caused by the design story 
drift. 

R606.12.2.2.2 Masonry partition walls. Masonry 
partition walls, masonry screen walls and other 
masonry elements that are not designed to resist ver
tical or lateral loads, other than those induced by 
their own weight, shall be isolated from the structure 
so that vertical and lateral forces are not imparted to 
these elements. Isolation joints and connectors 
between these elements and the structure shall be 
designed to accommodate the design story drift. 

R606.12.2.2.3 Reinforcement requirements for 
masonry elements. Masonry elements listed in Sec
tion R606.12.2.2.2 shall be reinforced in either the 
horizontal or vertical direction as shown in Figure 
R606. l 1 (2) and in accordance with the following: 

1. Horizontal reinforcement. Horizontal joint rein
forcement shall consist of not less than two lon
gitudinal Wl.7 wires spaced not more than 16 
inches ( 406 mm) for walls greater than 4 inches 
(102 mm) in width and not less than one longi
tudinal Wl.7 wire spaced not more than 16 
inches (406 mm) for walls not exceeding 4 
inches (102 mm) in width; or not less than one 
No. 4 bar spaced not more than 48 inches (1219 
mm). Where two longitudinal wires of joint 
reinforcement are used, the space between these 
wires shall be the widest that the mortar joint 
will accommodate. Horizontal reinforcement 
shall be provided within 16 inches ( 406 mm) of 
the top and bottom of these masonry elements. 

2. Vertical reinforcement. Vertical reinforcement 
shall consist of not less than one No. 4 bar 
spaced not more than 48 inches (1219 mm). 
Vertical reinforcement shall be located within 
16 inches (406 mm) of the ends of masonry 
walls. 
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WALL CONSTRUCTION 

SHEATHING NAILED IN 
ACCORDANCE WITH '\_ 
TABLE R602.3(1) "' 

SHEATHING NAILED IN 

BOLT EMBEDDE 
41N. 

SEE TABLE FOR BOLT 
SIZE AND SPACING 

JOISTS 
PERPENDICULAR 
TO WALL 

SEE TABLE 
ABOVE FOR BOLT 
AND SIZE 
SPACING 

% IN. BOLT AT 8 FT. O.C. 
EMBEDDED 4 IN. MIN. 

2-Bd PER 

BLOCKING 

16dAT 
16 IN. O.C. 

/

ACCORDANCE WITH 
TABLE R602.3(1) 

% IN. BOLT AT 8 FT. 0.C. 
EMBEDDED 4 IN. MIN. 

LEDGER BOLT 
SIZE AND SPACING 

BOLT SIZE AND SPACING 
/SHEATHING 

JOIST SPAN 
ROOF FLOOR 

JOIST 10 FT. 
1/ 2 AT 2 FT. 6 IN. 
7/ 8 AT 3 FT. 6 IN. 

10-15 FT. 1/
2 

AT 1 FT. 9 IN. 
7/ 8 AT 2 FT. 6 IN. ~PPROVED METAL CONNECTOR 

15-20 FT. 1/ 2 AT 1 FT. 3 IN. 
7/ 8 AT 2 FT. 0 IN. 3 IN. NOMINAL LEDGER 

SHEATHING NAILED IN 
ACCORANCE WITH 
TABLE R602.3(1) 

3-16d PER JOIST'\_ 
SPACING ""-3 IN. NOMINAL 

BLOCKING JOIST 

3 IN. NOMINAL LEDGER 

3 IN. NOMINAL 
END JOIST 

1/ 2 IN. BOLT AT 8 FT. O.C. 
EMBEDDED AT 4 IN. MIN. 

1/ 2 AT 2 FT. 0 IN. 
7/ 8 AT 2 FT. 9 IN. 
1/ 2 AT 1 FT. 4 IN. 
7/8 AT 2 FT. 0 IN. 
1/ 2 AT 1 FT. 0 IN. 
7/ 8 AT 1 FT. 6 IN. 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0.479 kPa. 
Note: Where bolts are located in hollow masomy, the cells in the courses receiving the bolt shall be grouted solid. 

FIGURE R606.11(1) 
ANCHORAGE REQUIREMENTS FOR MASONRY WALLS LOCATED IN SEISMIC 

DESIGN CATEGORY A, B OR C AND WHERE WIND LOADS ARE LESS THAN 30 PSF 
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WALL CONSTRUCTION 

ROOF CONNECTORS AT~ 
48 IN. MAX. O.C. 

- -

#4 BARS WITHIN 8 IN. OF ENDS 
OF WALLS AND AT CORNERS 

#4 BARS (MIN.)AT 
DIAPHRAGMS 
CONT. THRU C.J. 

#4 BARS (MIN.) 
WITHIN 8 IN. OF 
ALLC.J.'S 

CONTROL JOINT 
(C.J.) 

24 IN. OR 
40 db 

#4 BARS AT 10 FT O.C. OR W1.7 
JOINT REINFORCED AT 16 IN. O.C. 

MINIMUM REINFORCEMENT FOR MASONRY WALLS 

2 IN. PLATE WITH Yz IN. <I> BOLTS 
NOT MORE THAN 4 FT 0.C. 
EMBEDDED 4 IN. MIN. 

TWO #4 LATERAL TIES WITHIN 
TOP 5 IN. OF COLUMN THAT 
ENCLOSE ANCHOR BOLTS AND 
VERTICAL REINFORCEMENT 

BOND BEAM STEEL 
TWO Yz IN. BARS 

3 IN. x 3 IN. x X IN. CLIP 
ANGLE 4 FT O.C. 

VERTICAL COLUMN 
REINFORCEMENT 

ONE Yz IN. BOLT 

COLUMN TIES 

LINTEL STEEL 
SEE SECTION R606.10 

REINFORCEMENT
SEE SECTIONS 
R606.12.2.2.3 AND 
R606.12.2.3.3 

NOT HEADER 
COURSE 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm. 

REINFORCEMENT SHALL 
HAVE MIN. X IN. 
CLEARANCE 

121N.MAX.-.l 7 
BEFORE 
GROUTING 

METAL TIES 
DOWEL SEE SECTION 

R608.1.2 

HEADER COURSES 
NOT PERMITIED 

MIN.% IN. GROUT----11-

FIGURE R606.11(2) 

WHERE INTERIOR 
STUD PARTITION 
MEETS WALL BOLT 
END STUD WITH 
Yz IN. <I> BOLT 
3 FTO.C. 

---/-LAP 40 DIA. 

SECTION 1 

REQUIREMENTS FOR REINFORCED GROUTED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY C 
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WALL CONSTRUCTION 

ROOFCONNECTORSATl 
48 IN. MAX. O.C. 

- -

#4 BARS WITHIN 8 IN. OF ENDS 
OF WALLS AND AT CORNERS 

ROOF 

24 IN. OR 
40 db 

#4 BARS (MIN.) AT 
DIAPHRAGMS 
CONT. THRU C.J. 

#4 BARS (MIN.) 
WITHIN 8 IN. OF 
ALLC.J.'S 

CONTROL JOINT 
(C.J.) 

MINIMUM REINFORCEMENT FOR MASONRY WALLS 

3 IN. x 3Xi IN. CLIP ANGLE 4 FT. O.C., 
ONE% <t> IN. BOLT 

TWO #4 LATERAL TIES WITHIN 
TOP 5 IN. OF COLUMN THAT 
ENCLOSE ANCHOR BOLTS AND 
VERTICAL REINFORCEMENT 

#3 COLUMN 
TIES AT 8 IN. 
MAX. 

. HEIGHT 
8 FT. MAX. 

% IN. BOLTS NOT MORE 
THAN 4 FT, O.C. IN CELLS 
WITH VERTICAL ROD 
WHERE POSSIBLE 
EMBEDDED 4 IN. MIN. 

TIE COURSE 

I REINFORCEMENTS
SEE SECTIONS 
R606.12.2.2.3, R606.12.3.2 
AND R606.12.4 
DOWEL 2 FT. 6 IN. 
LONG 

6 IN. ·.·~ t 
-t-'/. '" 1.1!:;;: 

L 
:~ 181~. MIN . 

. }::. \\VI//\\\' 

6 IN ~
0

"'~ 
-r-1 ~~·~I 14 IN. 

FOUNDATION FOR 
WOOD FLOOR 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

I I 

VERTICAL COLUMN 
REINFORCEMENT 

I Y LINTEL BAR OR 
BARS-SEE 

• SECTION R606.10 

I I 
SECTION C 

3/8 IN. <t> DOWEL 
//8 IN. <t> ROD 

OUNDATION 

DETAIL"A" 

INSPECTION OPENING 
NOT REQUIRED IF 
INSPECTED AT THE 
COURSE 

Note: A full bed joint must be provided. Cells containing vertical bars are to be filled to the top of wall and provide inspection opening as shown on detail "A." 
Horizontal bars are to be laid as shown on detail "B." Lintel bars are to be laid as shown on Section C. 

FIGURE R606.11(3) 
REQUIREMENTS FOR REINFORCED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY D0, D1 OR D2 
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WALL CONSTRUCTION 

TABLE RGOG.12.2.1 
MINIMUM SOLID WALL LENGTH ALONG EXTERIOR WALL LINES 

SESIMIC DESIGN 
MINIMUM SOLID WALL LENGTH (percent)" 

CATEGORY One story or Wall supporting light-framed second Wall supporting masonry second 
top story of two story story and roof story and roof 

Townhouses in C 20 25 35 

D0 orD1 25 NP NP 

D2 30 NP NP 

NP= Not permitted, except with design in accordance with the International Building Code. 
a. For all walls, the minimum required length of solid walls shall be based on the table percent multiplied by the dimension, parallel to the wall direction under 

consideration, of a rectangle inscribing the overall building plan. 

R606.12.2.3 Design of elements part of the lateral 
force-resisting system. 

R606.12.2.3.l Connections to masonry shear 
walls. Connectors shall be provided to transfer 
forces between masonry walls and horizontal ele
ments in accordance with the requirements of Sec
tion 4.1.4 of TMS 402/ACI 530/ASCE 5. Connec
tors shall be designed to transfer horizontal design 
forces acting either perpendicular or parallel to the 
wall, but not less than 200 pounds per linear foot 
(2919 Nim) of wall. The maximum spacing between 
connectors shall be 4 feet (1219 mm). Such anchor
age mechanisms shall not induce tension stresses 
perpendicular to grain in ledgers or nailers. 

R606.12.2.3.2 Connections to masonry columns. 
Connectors shall be provided to transfer forces 
between masonry columns and horizontal elements 
in accordance with the requirements of Section 4.1.4 
of TMS 402/ACI 530/ASCE 5. Where anchor bolts 
are used to connect horizontal elements to the tops 
of columns, the bolts shall be placed within lateral 
ties. Lateral ties shall enclose both the vertical bars 
in the column and the anchor bolts. There shall be 
not less than two No. 4 lateral ties provided in the 
top 5 inches (127 mm) of the column. 

R606.12.2.3.3 Minimum reinforcement require
ments for masonry shear walls. Vertical reinforce
ment of not less than one No. 4 bar shall be provided 
at corners, within 16 inches (406 mm) of each side 
of openings, within 8 inches (203 mm) of each side 
of movement joints, within 8 inches (203 mm) of the 
ends of walls, and at a maximum spacing of 10 feet 
(3048 mm). 

Horizontal joint reinforcement shall consist of 
not less than two wires of Wl. 7 spaced not more 
than 16 inches (406 mm); or bond beam reinforce
ment of not less than one No. 4 bar spaced not more 
than 10 feet (3048 mm) shall be provided. Horizon
tal reinforcement shall be provided at the bottom 
and top of wall openings and shall extend not less 
than 24 inches (610 mm) nor less than 40 bar diame
ters past the opening; continuously at structurally 
connected roof and floor levels; and within 16 
inches ( 406 mm) of the top of walls. 

R606.12.3 Seismic Design Category D0 or Dr Structures 
in Seismic Design Category D0 or D1 shall comply with 
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the requirements of Seismic Design Category C and the I 
additional requirements of this section. AAC masonry 
shall not be used for the design of masonry elements that 
are part of the lateral force-resisting system. 

R606.12.3.1 Design requirements. Masonry elements 
other than those covered by Section R606.12.2.2.2 shall 
be designed in accordance with the requirements of 
Chapters 1 through 7 and Sections 8.1and8.3 ofTMS 
402, ACI 530/ASCE 5 and shall meet the minimum 
reinforcement requirements contained in Sections 
R606.12.3.2 and R606.12.3.2.l. Otherwise, masonry 
shall be designed in accordance with TMS 403. 

Exception: Masonry walls limited to one story in 
height and 9 feet (2743 mm) between lateral sup
ports need not be designed provided they comply 
with the minimum reinforcement requirements of 
Sections R606.12.3.2 and R606.12.3.2.l. 

R606.12.3.2 Minimum reinforcement requirements 
for masonry walls. Masonry walls other than those 
covered by Section R606.12.2.2.3 shall be reinforced in 
both the vertical and horizontal direction. The sum of 
the cross-sectional area of horizontal and vertical rein
forcement shall be not less than 0.002 times the gross 
cross-sectional area of the wall, and the minimum 
cross-sectional area in each direction shall be not less 
than 0.0007 times the gross cross-sectional area of the 
wall. Reinforcement shall be uniformly distributed. 
Table R606.12.3.2 shows the minimum reinforcing bar 
sizes required for varying thicknesses of masonry 
walls. The maximum spacing of reinforcement shall be 
48 inches (1219 mm) provided that the walls are solid 
grouted and constructed of hollow open-end units, hol
low units laid with full head joints or two wythes of 
solid units. The maximum spacing of reinforcement 
shall be 24 inches (610 mm) for all other masonry. 

R606.12.3.2.l Shear wall reinforcement require
ments. The maximum spacing of vertical and hori
zontal reinforcement shall be the smaller of one
third the length of the shear wall, one-third the 
height of the shear wall, or 48 inches (1219 mm). 
The minimum cross-sectional area of vertical rein
forcement shall be one-third of the required shear 
reinforcement. Shear reinforcement shall be 
anchored around vertical reinforcing bars with a 
standard hook. 
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WALL CONSTRUCTION 

TABLE R606.12.3.2 
MINIMUM DISTRIBUTED WALL REINFORCEMENT FOR BUILDINGS ASSIGNED TO SEISMIC DESIGN CATEGORY 00 or D1 

MINIMUM SUM OF THE VERTICAL 
MINIMUM REINFORCEMENT AS 

DISTRIBUTED IN BOTH 
NOMINAL WALL THICKNESS AND HORIZONTAL MINUMUM BAR SIZE FOR 

HORIZONTAL AND VERTICAL (inches) REINFORCEMENT AREAS• REINFORCEMENT SPACED AT 48 INCHES DIRECTIONS• 
(square inches per foot) (square inches per foot) 

6 0.135 0.047 #4 
8 0.183 0.064 #5 
10 0.231 0.081 #6 
12 0.279 0.098 #6 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 square inch per foot= 2064 mm2/m. 
a. Based on the minimum reinforcing ratio of 0.002 times the gross cross-sectional area of the wall. 
b. Based on the minimum reinforcing ratio each direction of 0.0007 times the gross cross-sectional area of the wall. 

R606.12.3.3 Minimum reinforcement for masonry 
columns. Lateral ties in masonry columns shall be 
spaced not more than 8 inches (203 mm) on center and 
shall be not less than 3

/ 8-inch (9.5 mm) diameter. Lat
eral ties shall be embedded in grout. 

R606.12.3.4 Material restrictions. Type N mortar or 
masonry cement shall not be used as part of the lateral 
force-resisting system. 

R606.12.3.5 Lateral tie anchorage. Standard hooks for 
lateral tie anchorage shall be either a 135-degree (2.4 rad) 
standard hook or a 180-degree (3.2 rad) standard hook. 

R606.12.4 Seismic Design Category D2• Structures in 
Seismic Design Category D2 shall comply with the 
requirements of Seismic Design Category D1 and to the 
additional requirements of this section. 

R606.12.4.1 Design of elements not part of the lateral 
force-resisting system. Stack bond masonry that is not 
part of the lateral force-resisting system shall have a hor
izontal cross-sectional area of reinforcement of not less 
than 0.0015 times the gross cross-sectional area of 
masonry. Table R606.12.4.l shows minimum reinforc
ing bar sizes for masonry walls. The maximum spacing 
of horizontal reinforcement shall be 24 inches (610 mm). 
These elements shall be solidly grouted and shall be con
structed of hollow open-end units or two wythes of solid 
units. 

TABLE R606.12.4.1 
MINIMUM REINFORCING FOR STACKED BONDED 

MASONRY WALLS IN SEISMIC DESIGN CATEGORY D2 

NOMINAL WALL THICKNESS MINIMUM BAR SIZE 
(inches) SPACED AT 24 INCHES 

6 #4 
8 #5 
10 #5 
12 #6 

For SI: 1 inch= 25.4 mm. 

R606.12.4.2 Design of elements part of the lateral 
force-resisting system. Stack bond masonry that is part 
of the lateral force-resisting system shall have a horizon
tal cross-sectional area of reinforcement of not less than 
0.0025 times the gross cross-sectional area of masonry. 
Table R606.12.4.2 shows minimum reinforcing bar sizes 
for masonry walls. The maximum spacing of horizontal 
reinforcement shall be 16 inches (406 mm). These ele
ments shall be solidly grouted and shall be constnicted of 
hollow open-end units or two wythes of solid units. 
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TABLE R606.12.4.2 
MINIMUM REINFORCING FOR STACKED BONDED 

MASONRY WALLS IN SEISMIC DESIGN CATEGORY D2 

NOMINAL WALL THICKNESS MINIMUM BAR SIZE 
(inches) SPACED AT 16 INCHES 

6 #4 
8 #5 
10 #5 
12 #6 

For SI: 1inch=25.4 mm. 

R606.13 Multiple-wythe masonry. The facing and backing I 
of multiple-wythe masonry walls shall be bonded in accor
dance with Section R606.13.1, R606.13.2 or R606.13.3. In I 
cavity walls, neither the facing nor the backing shall be less 
than 3 inches (76 mm) nominal in thickness and the cavity 
shall be not more than 4 inches (102 mm) nominal in width. 
The backing shall be not less than as thick as the facing. 

Exception: Cavities shall be permitted to exceed the 4-
inch (102 mm) nominal dimension provided tie size and 
tie spacing have been established by calculation. 

R606.13.l Bonding with masonry headers. Bonding I 
with solid or hollow masonry headers shall comply with 
Sections R606.13.l.1 and R606.13.1.2. I 

R606.13.1.1 Solid units. Where the facing and backing 
(adjacent wythes) of solid masonry construction are 
bonded by means of masonry headers, not less than 4 
percent of the wall surface of each face shall be com
posed of headers extending not less than 3 inches (76 
mm) into the backing. The distance between adjacent 
full-length headers shall not exceed 24 inches (610 
mm) either vertically or horizontally. In walls in which 
a single header does not extend through the wall, head
ers from the opposite sides shall overlap not less than 3 
inches (76 mm), or headers from opposite sides shall be 
covered with another header course overlapping the 
header below not less than 3 inches (76 mm). 

R606.13.1.2 Hollow units. Where two or more hollow I 
units are used to make up the thickness of a wall, the 
stretcher courses shall be bonded at vertical intervals not 
exceeding 34 inches (864 mm) by lapping not less than 3 
inches (76 mm) over the unit below, or by lapping at ver
tical intervals not exceeding 17 inches (432 mm) with 
units that are not less than 50 percent thicker than the 
units below. 
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WALL CONSTRUCTION 

R606.13.2 Bonding with wall ties or joint reinforce
ment. Bonding with wall ties or joint reinforcement shall 
comply with Section R606.13.2.3. 

R606.13.2.1 Bonding with wall ties. Bonding with wall 
ties, except as required by Section R607, where the fac
ing and backing (adjacent wythes) of masonry walls are 
bonded with 3/ 16-inch-diameter (5 mm) wall ties embed
ded in the horizontal mortar joints, there shall be not less 
than one metal tie for each 41

/ 2 square feet (0.418 m2
) of 

wall area. Ties in alternate courses shall be staggered. 
The maximum vertical distance between ties shall not 
exceed 24 inches (610 mm), and the maximum horizon
tal distance shall not exceed 36 inches (914 mm). Rods 
or ties bent to rectangular shape shall be used with hol
low masonry units laid with the cells vertical. In other 
walls, the ends of ties shall be bent to 90-degree (0.79 
rad) angles to provide hooks not less than 2 inches (51 
mm) long. Additional bonding ties shall be provided at 
all openings, spaced not more than 3 feet (914 mm) apart 
around the perimeter and within 12 inches (305 mm) of 
the opening. 

R606.13.2.2 Bonding with adjustable wall ties. Where 
the facing and backing (adjacent wythes) of masonry are 
bonded with adjustable wall ties, there shall be not less 
than one tie for each 2.67 square feet (0.248 m2

) of wall 
area. Neither the vertical nor the horizontal spacing of the 
adjustable wall ties shall exceed 24 inches ( 610 mm). The 
maximum vertical offset of bed joints from one wythe to 
the other shall be 1.25 inches (32 mm). The maximum 
clearance between connecting parts of the ties shall be 1/ 

16inch (2 mm). Where pintle legs are used, ties shall have 
not less than two 3

/ 16-inch-diameter (5 mm) legs. 

R606.13.2.3 Bonding with prefabricated joint rein
forcement. Where the facing and backing (adjacent 
wythes) of masonry are bonded with prefabricated joint 
reinforcement, there shall be not less than one cross 
wire serving as a tie for each 2.67 square feet (0.248 
m2

) of wall area. The vertical spacing of the joint rein
forcement shall not exceed 16 inches (406 mm). Cross 
wires on prefabricated joint reinforcement shall not be 
smaller than No. 9 gage. The longitudinal wires shall be 
embedded in the mortar. 

R606.13.3 Bonding with natural or cast stone. Bonding 
with natural and cast stone shall conform to Sections 
R606.13.3.l and R606.13.3.2. 
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R606.13.3.l Ashlar masonry. In ashlar masonry, 
bonder units, uniformly distributed, shall be provided 
to the extent of not less than 10 percent of the wall area. 
Such bonder units shall extend not less than 4 inches 
(102 mm) into the backing wall. 

R606.13.3.2 Rubble stone masonry. Rubble stone 
masonry 24 inches (610 mm) or less in thickness shall 
have bonder units with a maximum spacing of 3 feet 
(914 mm) vertically and 3 feet (914 mm) horizontally, 
and if the masonry is of greater thickness than 24 
inches (610 mm), shall have one bonder unit for each 6 
square feet (0.557 m2

) of wall surface on both sides. 

R606.14 Anchored and adhered masonry veneer. 

R606.14.1 Anchored veneer. Anchored masonry veneer 
installed over a backing of wood or cold-formed steel shall 
meet the requirements of Section R703.8. 

R606.14.2 Adhered veneer. Adhered masonry veneer 
shall be installed in accordance with the requirements of 
Section R703.12. 

SECTION R607 
GLASS UNIT MASONRY 

R607 .1 General. Panels of glass unit masonry located in I 
load-bearing and nonload-bearing exterior and interior walls 
shall be constructed in accordance with this section. 

R607.2 Materials. Hollow glass units shall be partially evac- I 
uated and have a minimum average glass face thickness of 3/ 16 
inch (5 mm). The surface of units in contact with mortar shall 
be treated with a polyvinyl butyral coating or latex-based 
paint. The use of reclaimed units is prohibited. 

R607.3 Units. Hollow or solid glass block units shall be stan
dard or thin units. 

R607 .3.1 Standard units. The specified thickness of stan- I 
dard units shall be not less than 37

/ 8 inches (98 mm). 

R607.3.2 Thin units. The specified thickness of thin units I 
shall be not less than 31

/ 8 inches (79 mm) for hollow units 
and not less than 3 inches (76 mm) for solid units. 

R607.4 Isolated panels. Isolated panels of glass unit I 
masonry shall conform to the requirements of this section. 

R607.4.1 Exterior standard-unit panels. The maximum I 
area of each individual standard-unit panel shall be 144 
square feet (13.4 m2

) where the design wind pressure is 20 
pounds per square foot (958 Pa). The maximum area of 
such panels subjected to design wind pressures other than 
20 pounds per square foot (958 Pa) shall be in accordance I 
with Figure R607.4.1. The maximum panel dimension 
between structural supports shall be 25 feet (7620 mm) in 
width or 20 feet (6096 mm) in height. 

R607.4.2 Exterior thin-unit panels. The maximum area I 
of each individual thin-unit panel shall be 85 square feet 
(7 .9 m2

). The maximum dimension between structural 
supports shall be 15 feet (4572 mm) in width or 10 feet 
(3048 mm) in height. Thin units shall not be used in appli
cations where the design wind pressure as stated in Table 
R301.2(1) exceeds 20 pounds per square foot (958 Pa). 

R607.4.3 Interior panels. The maximum area of each I 
individual standard-unit panel shall be 250 square feet 
(23.2 m2

). The maximum area of each thin-unit panel shall 
be 150 square feet (13.9 m2

). The maximum dimension 
between structural supports shall be 25 feet (7620 mm) in 
width or 20 feet (6096 mm) in height. 

R607.4.4 Curved panels. The width of curved panels shall I 
conform to the requirements of Sections R607.4.1, 
R607.4.2 and R607.4.3, except additional structural sup
ports shall be provided at locations where a curved section 
joins a straight section, and at inflection points in multi
curved walls. 
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I R607.5 Panel support. Glass unit masonry panels shall con
form to the support requirements of this section. 

I R607.5.1 Deflection. The maximum total deflection of 
structural members that support glass unit masonry shall 
not exceed 1/ 600• 

I R607.5.2 Lateral support. Glass unit masonry panels 
shall be laterally supported along the top and sides of the 
panel. Lateral supports for glass unit masonry panels shall 
be designed to resist not less than 200 pounds per lineal 
feet (2918 N/m) of panel, or the actual applied loads, 
whichever is greater. Except for single unit panels, lateral 
support shall be provided by panel anchors along the top 
and sides spaced not greater than 16 inches (406 mm) on 
center or by channel-type restraints. Single unit panels 
shall be supported by channel-type restraints. 

Exceptions: 

1. Lateral support is not required at the top of panels 
that are one unit wide. 

2. Lateral support is not required at the sides of pan
els that are one unit high. 

I . R607.5.2.1 Panel anchor restraints. Panel anchors 
shall be spaced not greater than 16 inches (406 mm) on 
center in both jambs and across the head. Panel anchors 
shall be embedded not less than 12 inches (305 mm) 
and shall be provided with two fasteners so as to resist 

I the loads specified in Section R607.5.2. 
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R607.5.2.2 Channel-type restraints. Glass unit I 
masonry panels shall be recessed not less than 1 inch (25 
mm) within channels and chases. Channel-type restraints 
shall be oversized to accommodate expansion material in 
.the opening, packing and sealant between the framing 
restraints, and the glass unit masonry perimeter units. 

R607.6 Sills. Before bedding of glass units, the sill area shall I 
be covered with a water base asphaltic emulsion coating. The 
coating shall be not less than 1

/ 8 inch (3 mm) thick. 

R607.7 Expansion joints. Glass unit masonry panels shall be I 
provided with expansion joints along the top and sides at all 
structural supports. Expansion joints shall be not less than 3

/ 8 
inch (10 mm) in thickness and shall have sufficient thickness 
to accommodate displacements of the supporting structure. 
Expansion joints shall be entirely free of mortar and other 
debris and shall be filled with resilient material. 

R607 .8 Mortar. Glass unit masonry shall be laid with Type S I 
or N mortar. Mortar shall not be retenipered after initial set. 
Mortar unused within 11

/ 2 hours after initial mixing shall be 
discarded. 

R607.9 Reinforcement. Glass unit masonry panels shall I 
have horizontal joint reinforcement spaced not greater than 
16 inches (406 mm) on center located in the mortar bed joint. 
Horizontal joint reinforcement shall extend the entire length 
of the panel but shall not extend across expansion joints. Lon
gitudinal wires shall be lapped not less than 6 inches (152 
mm) at splices. Joint reinforcement shall be placed in the bed 

I 
I 
I 
I 
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joint immediately below and above openings in the panel. 
The reinforcement shall have not less than two parallel longi
tudinal wires of size Wl.7 or greater, and have welded cross 
wires of size Wl.7 or greater. 

I R607.10 Placement. Glass units shall be placed so head and 
bed joints are filled solidly. Mortar shall not be furrowed. 
Head and bed joints of glass unit masonry shall be 1/ 4 inch (6.4 
mm) thick, except that vertical joint thickness of radial panels 
shall be not less than 1I8 inch (3 mm) or greater than 5 I 8 inch (16 
mm). The bed joint thickness tolerance shall be minus 1

/ 16 inch 
(1.6 mm) and plus 1

/ 8 inch (3 mm). The head joint thickness 
tolerance shall be plus or minus 1

/ 8 inch (3 mm). 

SECTION R608 
EXTERIOR CONCRETE WALL CONSTRUCTION 

I 

I R608.1 General. Exterior concrete walls shall be designed and 
constructed in accordance with the provisions of this section or 
in accordance with the provisions of PCA 100 or ACI 318. 
Where PCA 100, ACI 318 or the provisions of this section are 
used to design concrete walls, project drawings, typical details 
and specifications are not required to bear the seal of the archi
tect or engineer responsible for design, unless otherwise 
required by the state law of the jurisdiction having authority. 

I 

I 

R608.1.1 Interior construction. These provisions are 
based on the assumption that interior walls and partitions, 
both load-bearing and nonload-bearing, floors and roof/ 
ceiling assemblies are constructed of light-framed construc
tion complying with the limitations of this code and the 
additional limitations of Section R608.2. Design and con
struction of light-framed assemblies shall be in accordance 
with the applicable provisions of this code. Where second
story exterior walls are of light-framed construction, they 
shall be designed and constructed as required by this code. 

Aspects of concrete construction not specifically 
addressed by this code, including interior concrete walls, 
shall comply with ACI 318. 

I R608.l.2 Other concrete walls. Exterior concrete walls 
constructed in accordance with this code shall comply 
with the shapes and minimum concrete cross-sectional 

I dimensions of Table R608.3. Other types of forming sys
tems resulting in concrete walls not in compliance with 
this section shall be designed in accordance with ACI 318. 

R608.2 Applicability limits. The provisions of this section 
shall apply to the construction of exterior concrete walls for 
buildings not greater than 60 feet (18 288 mm) in plan dimen
sions, floors with clear spans not greater than 32 feet (9754 
mm) and roofs with clear spans not greater than 40 feet (12 
192 mm). Buildings shall not exceed 35 feet (10 668 mm) in 
mean roof height or two stories in height above grade. Floor/ 
ceiling dead loads shall not exceed 10 pounds per square foot 
(479 Pa), roof/ceiling dead loads shall not exceed 15 pounds 
per square foot (718 Pa) and attic live loads shall not exceed 
20 pounds per square foot (958 Pa). Roof overhangs shall not 
exceed 2 feet (610 mm) of horizontal projection beyond the 
exterior wall and the dead load of the overhangs shall not 
exceed 8 pounds per square foot (383 Pa). 
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Walls constructed in accordance with the provisions of this 
section shall be limited to buildings subjected to a maximum 
design wind speed of 160 mph (72 mis) Exposure B, 136 mph 
(61 mis) Exposure C and 125 mph (56 mis) Exposure D. 
Walls constructed in accordance with the provisions of this 
section shall be limited to detached one- and two-family 
dwellings and townhouses assigned to Seismic Design Cate
gory A or B, and detached one- and two-family dwellings 
assigned to Seismic Design Category C. 

Buildings that are not within the scope of this section shall 
be designed in accordance with PCA 100 or ACI 318. 

R608.3 Concrete wall systems. Concrete walls constructed 
in accordance with these provisions shall comply with the 
shapes and minimum concrete cross-sectional dimensions of 

Table R608.3. I 
R608.3.1 Flat wall systems. Flat concrete wall systems 
shall comply with Table R608.3 and Figure R608.3(1) and 
have a minimum nominal thickness of 4 inches (102 mm). 

R608.3.2 Waffle-grid wall systems. Waffle-grid wall I 
systems shall comply with Table R608.3 and Figure 
R608.3(2) and shall have a minimum nominal thickness of 
6 inches (152 mm) for the horizontal and vertical concrete 
members (cores). The core and web dimensions shall com
ply with Table R608. 3. The maximum weight of waffle
grid walls shall comply with Table R608.3. 

R608.3.3 Screen-grid wall systems. Screen-grid wall sys
tems shall comply with Table R608.3 and Figure 
R608.3(3) and shall have a minimum nominal thickness of 
6 inches (152 mm) for the horizontal and vertical concrete 
members (cores). The core dimensions shall comply with 
Table R608.3. The maximum weight of screen-grid walls I 
shall comply with Table R608.3. 

R608.4 Stay-in-place forms. Stay-in-place concrete forms 
shall comply with this section. 

R608.4.1 Surface burning characteristics. The flame I 
spread index and smoke-developed index of forming 
material, other than foam plastic, left exposed on the inte
rior shall comply with Section R302.9. The surface burn
ing characteristics of foam plastic used in insulating 
concrete forms shall comply with Section R316.3. 

R608.4.2 Interior covering. Stay-in-place forms con- I 
structed of rigid foam plastic shall be protected on the 
interior of the building as required by Sections R3 l 6.4 and 
R702.3.4. Where gypsum board is used to protect the foam 
plastic, it shall be installed with a mechanical fastening 
system. Use of adhesives is permitted in addition to 
mechanical fasteners. 

R608.4.3 Exterior wall covering. Stay-in-place forms I 
constructed of rigid foam plastics shall be protected from 
sunlight and physical damage by the application of an 
approved exterior wall covering complying with this code. 
Exterior surfaces of other stay-in-place forming systems 
shall be protected in accordance with this code. 

Requirements for installation of masonry veneer, 
stucco and other finishes on the exterior of concrete walls 
and other construction details not covered in this section 
shall comply with the requirements of this code. 
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TABLE R608.3 I 
DIMENSIONAL REQUIREMENTS FOR WALLS"·b 

MINIMUM MINIMUM MAXIMUM MAXIMUM 
WALL TYPE MAXIMUM 

WIDTH,W,OF THICKNESS, T, OF SPACING OF 
SPACING OF MINIMUM WEB 

AND NOMINAL WALL WEIGHT" HORIZONTAL THICKNESS 
THICKNESS (psf) 

VERTICAL CORES VERTICAL CORES VERTICAL CORES 
CORES (inches) 

(inches) (inches) (inches) 
(inches) 

4" Flatd 50 NIA NIA NIA NIA NIA 
611 Flatd 75 NIA NIA NIA NIA NIA 
g" Flatd 100 NIA NIA NIA NIA NIA 
10" Flatd 125 NIA NIA NIA NIA NIA 
611 Waffle-grid 56 g• 55• 12 16 2 

g" Waffle-grid 76 gr gr 12 16 2 

611 Screen-grid 53 6.25g 6.25g 12 12 NIA 

For SI: 1inch=25.4 mm; 1 pound per square foot= 0.0479 kPa, 1 pound per cubic foot= 2402.77 kg/m3, 1 square inch= 645.16 mm2
, 1inch4 =42 cm4

• 

a. Width "W," thickness "T," spacing and web thickness, refer to Figures R608.3(2) and R608.3(3). I 
b. NIA indicates not applicable. 
c. Wall weight is based on a unit weight of concrete of 150 pcf. For flat walls the weight is based on the nominal thickness. The tabulated values do not include 

any allowance for interior and exterior finishes. 
d. Nominal wall thickness. The actual as-built thickness of a flat wall shall not be more than 1

/ 2 inch less or more than 1
/ 4 inch more than the nominal dimension 

indicated. 
e. Vertical core is assumed to be elliptical-shaped. Another shape core is permitted provided the minimum thickness is 5 inches, the moment of inertia, I, about 

the centerline of the wall (ignoring the web) is not less than 65 inch4, and the area, A, is not less than 31.25 square inches. The width used to calculate A and I 
shall not exceed 8 inches. 

f. Vertical core is assumed to be circular. Another shape core is permitted provided the minimum thickness is 7 inches, the moment of inertia, I, about the 
centerline of the wall (ignoring the web) is not less than 200 inch4

, and the area, A, is not less than 49 square inches. The width used to calculate A and I shall 
not exceed 8 inches. 

g. Vertical core is assumed to be circular. Another shape core is permitted provided the minimum thickness is 5.5 inches, the moment of inertia, I, about the 
centerline of the wall is not less than 76 inch4

, and the area, A, is not less than 30.25 square inches. The width used to calculate A and I shall not exceed 6.25 
inches. 

!
~------- CONCRETE WALL 

THICKNESS 

.. 

------FORM 
STAY-IN-PLACE 
OR REMOVABLE 

VERTICAL WALL 
,.,.,.~~,,__ ____ REINFORCEMENT 

AS REQUIRED 

PLAN VIEW 

SEE TABLE 608.3 FOR MINIMUM DIMENSIONS 
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FIGURE R608.3(1) 
FLAT WALL SYSTEM 
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For SI: 1 inch= 25.4 mm. 

I 

For SI: 1 inch= 25.4 mm. 

I 
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I · 2 IN. MINIMUM CONCRETE WEB THICKNESS 

FORM
n~t------ STAY-IN-PLACE 

T 

THICKNESS 
MINIMUM 

PLAN VIEW 

OR REMOVABLE 

HORIZONTAL CONCRETE CORE 
(HIDDEN) AT MAXIMUM, 
16 IN. ON CENTER 

VERTICAL CONCRETE CORE 

VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 

SEE TABLE R608.3 FOR MINIMUM DIMENSIONS 

FIGURE R6083(2) 
WAFFLE-GRID WALL SYSTEM 
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REINFORCEMENT 
AS REQUIRED 

HORIZONTAL CONCRETE 
CORE (HlDDEN)AT 
MAXIMUM, 12 IN. 
ON CENTER 

VERTICAL 
CONCRETE CORE 

FIGURE R608.3(3) 
SCREEN-GRID WALL SYSTEM 
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I R608.4.4 Flat ICF wall systems. Flat ICF wall system 
forms shall conform to ASTM E 2634. 

I R608.5 Materials. Materials used in the construction of con-
crete walls shall comply with this section. 

I 

I 

I 

I 

R608.5.1 Concrete and materials for concrete. Materi
als used in concrete, and the concrete itself, shall conform 
to requirements of this section, PCA 100 or ACI 318. 

R608.5.1.1 Cements. The following standards as refer
enced in Chapter 44 shall be permitted to be used. 

1. ASTMC 150 

2. ASTMC595 

3. ASTM C 1157 

R608.5.1.2 Concrete mixing and delivery. Mixing 
and delivery of concrete shall comply with ASTM C 94 
or ASTM C 685. 

R608.5.1.3 Maximum aggregate size. The nominal 
maximum size of coarse aggregate shall not exceed 
one-fifth the narrowest distance between sides of 
forms, or three-fourths the clear spacing between rein
forcing bars or between a bar and the side of the form. 

Exception: When approved, these limitations shall 
not apply where removable forms are used and 
workability and methods of consolidation permit 
concrete to be placed without honeycombs or voids. 

R608.5.1.4 Proportioning and slump of concrete. 
Proportions of materials for concrete shall be estab
lished to provide workability and consistency to permit 
concrete to be worked readily into forms and around 
reinforcement under conditions of placement to be 
employed, without segregation or excessive bleeding. 
Slump of concrete placed in removable forms shall not 
exceed 6 inches (152 mm). 

Exception: When approved, the slump is permitted 
to exceed 6 inches (152 mm) for concrete mixtures 
that are resistant to segregation, and are in accor
dance with the form manufacturer's recommenda
tions. 

Slump of concrete placed in stay-in-place forms 
shall exceed 6 inches (152 mm). Slump of concrete 
shall be determined in accordance with ASTM C 143. 

R608.5.1.5 Compressive strength. The minimum 
specified compressive strength of concrete, f 'c' shall 
comply with Section R402.2 and shall be not less than 
2,500 pounds per square inch (17.2 MPa) at 28 days. 

R608.5.l.6 Consolidation of concrete. Concrete shall 
be consolidated by suitable means during placement 
and shall be worked around embedded items and rein
forcement and into comers of forms. Where stay-in
place forms are used, concrete shall be consolidated by 
internal vibration. 

Exception: When approved, self-consolidating con
crete mixtures with slumps equal to or greater than 8 
inches (203 mm) that are specifically designed for 
placement without internal vibration need not be 
internally vibrated. 
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R608.5.2 Steel reinforcement and anchor bolts. I 
R608.5.2.l Steel reinforcement. Steel reinforcement 
shall comply with ASTM A 615, ASTM A 706, or 
ASTM A 996. ASTM A 996 bars produced from rail 
steel shall be Type R. 

.R608.5.2.2 Anchor bolts. Anchor bolts for use with I 
connection details in accordance with Figures 
R608.9(1) through R608.9(12) shall be bolts with heads I 
complying with ASTM A 307 or ASTM F 1554. 
ASTM A 307 bolts shall be Grade A with heads. 
ASTM F 1554 bolts shall be Grade 36 minimum. 
Instead of bolts with heads, it is permissible to use rods 
with threads on both ends fabricated from steel comply
ing with ASTM A 36. The threaded end of the rod to be 
embedded in the concrete shall be provided with a hex 
or square nut. 

R608.5.2.3 Sheet steel angles and tension tie straps. I 
Angles and tension tie straps for use with connection 
details in accordance with Figures R608.9(1) through I 
R608.9(12) shall be fabricated from sheet steel comply
ing with ASTM A 653 SS, ASTM A 792 SS, or ASTM 
A 875 SS. The steel shall be minimum Grade 33 unless 

. a higher grade is required by the applicable figure. 

R608.5.3 Form materials and form ties. Forms shall be I 
made of wood, steel, aluminum, plastic, a composite of 
cement and foam insulation, a composite of cement and 
wood chips, or other approved material suitable for sup
porting and containing concrete. Forms shall provide suf
ficient strength to contain concrete during the concrete 
placement operation. 

Form ties shall be steel, solid plastic, foam plastic, a 
composite of cement and wood chips, a composite of 
cement and foam plastic, or other suitable material capable 
of resisting the forces created by fluid pressure of fresh 
concrete. 

R608.5.4 Reinforcement installation details. I 
R608.5.4.1 Support and cover. Reinforcement shall 
be secured in the proper location in the forms with tie 
wire or other bar support system such that displacement 
will not occur during the concrete placement operation. 
Steel reinforcement in concrete cast against the earth 
shall have a minimum cover of 3 inches (76 mm). Min
imum cover for reinforcement in concrete cast in 
removable forms that will be exposed to the earth or 
weather shall be 11

/ 2 inches (38 mm) for No. 5 bars and 
smaller, and 2 inches (50 mm) for No. 6 bars and 
larger. For concrete cast in removable forms that will 
not be exposed to the earth or weather, and for concrete 
cast in stay-in-place forms, minimum cover shall be 3/ 4 
inch (19 mm). The minus tolerance for cover shall not 
exceed the smaller of one-third the required cover and 
3
/ 8 inch (10 mm). See Section R608.5.4.4 for cover I 

requirements for hooks of bars developed in tension. 

R608.5.4.2 Location of reinforcement in walls. For I 
location of reioforcement in foundation walls and 
above-grade walls, see Sections R404.1.2.3.7.2 and 
R608.6.5, respectively. I 
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R608.5.4.3 Lap splices. Vertical and horizontal wall 
reinforcement required by Sections R608.6 and R608.7 
shall be the longest lengths practical. Where splices are 
necessary in reinforcement, the length of lap splices 
shall be in accordance with Table R608.5.4(1) and Fig
ure R608.5.4(1). The maximum gap between noncon
tact parallel bars at a lap splice shall not exceed the 
smaller of one-fifth the required lap length and 6 inches 
(152 mm). See Figure R608.5.4(1). 

R608.5.4.4 Development of bars in tension. Where 
bars are required to be developed in tension by other 

provisions of this code, development lengths and cover 
for hooks and bar extensions shall comply with Table 
R608.5.4(1) and Figure R608.5.4(2). The development 
lengths shown in Table R608.5.4(1) shall apply to bun
dled bars in lintels installed in accordance with Section 
R608.8.2.2. 

R608.5.4.5 Standard hooks. Where reinforcement is 
required by this code to terminate with a standard hook, 
the hook shall comply with Figure R608.5.4(3). I 

TABLE R608.5.4(1) 
LAP SPLICE AND TENSION DEVELOPMENT LENGTHS 

YIELD STRENGTH OF STEEL, fy" psi (MPa) 

BAR SIZE 40,000 (280) 60,000 (420) 
NO. Splice length or tension development length 

(inches) 

4 20 

Lap splice length-tension 5 25 

6 30 

4 15 

Tension development length for straight bar 5 19 

6 23 

Tension development length for: 4 6 
a. 90-degree and 180-degree standard hooks with not less than 21

/ 2 inches 
5 7 of side cover perpendicular to plane of hook, and 

b. 90-degree standard hooks with not less than 2 inches of cover on the bar 
6 8 extension beyond the hook. 

4 8 
Tension development length for bar with 90-degree or 180-degree standard 5 10 
hook having less cover than required above. 

6 12 

For SI: 1 inch= 25.4 mm. 

REINFORCEMENT 
AS REQUIRED 

l---r"""-''--7~-r-77-.:......:::........:.""'77'-'7-i:........:.-'--'-'-',.'9'7'1. '-7--="-'_,_,~-'--74---~·-GAPSHALLNOTEXCEED 
f THE SMALLER OF 1

/ 5 

db --t- LAP LENGTH AND 6 IN. 
~t~~~: 

.. 

For SI: 1 inch= 25.4 mm. 

REINFORCEMENT 
AS REQUIRED 

' ., . LAP SPLICE LENGTH· 
~-----~---

FIGURE R608.5.4(1) 
LAP SPLICES 

SEE TABLE R608.5.4(1) 

NOTE: BARS ARE PERMITTED 
TO BE IN CONTACT WITH 
EACH OTHER 
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LcovER ON BAR 
EXTENSION FOR 90° HOOK A 

For SI: 1degree=0.0175 rad. 

FIGURE R608.5.4(2) 

m-+~'1--SIDE COVER 

SECTION A-A 

FOR90° AND 
180° HOOK 

WALL CONSTRUCTION 

DEVELOPMENT LENGTH AND COVER FOR HOOKS AND BAR EXTENSION 

90 DEG HOOK 

I 
I 

/ 
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6 d. BEND _,,, 

DIAMETER 

6d• BEND 
DIAMETER 

I 

2'/2 IN., BUT NOT 
LESS THAN 4 d• EXTENSION 

HOOKS FOR REINFORCEMENT IN 
WALLS AND FOUNDATIONS 

For SI: 1inch=25.4 mm, 1degree=0.0175 rad. 
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TABLE R608.5.4(2) 
MAXIMUM SPACING FOR ALTERNATIVE BAR SIZE AND/OR ALTERNATIVE GRADE OF STEEL•,b,c 

BAR SIZE FROM APPLICABLE TABLE IN SECTION R608.6 

#4 #5 #6 
BAR SPACING FROM 

APPLICABLE TABLE IN Alternate bar size and/or alternate grade of steel desired 

SECTION R608.6 Grade 60 Grade40 Grade 60 Grade 40 Grade 60 
(inches) 

#5 #6 #4 #5 #6 #4 #6 #4 #5 #6 #4 #5 #4 

Maximum spacing for alternate bar size and/or alternate grade of steel (inches) 

8 12 18 5 8 12 5 11 3 5 8 4 6 2 

9 14 20 6 9 13 6 13 4 6 9 4 6 3 

10 16 22 7 10 15 6 14 4 7 9 5 7 3 

11 17 24 7 11 16 7 16 5 7 10 5 8 3 

12 19 26 8 12 18 8 17 5 8 11 5 8 4 

13 20 29 9 13 19 8 18 6 9 12 6 9 4 

14 22 31 9 14 21 9 20 6 9 13 6 10 4 

15 23 33 10 16 22 10 21 6 10 14 7 11 5 

16 25 35 11 17 23 10 23 7 11 15 7 11 5 

17 26 37 11 18 25 11 24 7 11 16 8 12 5 

18 28 40 12 19 26 12 26 8 12 17 8 13 5 

19 29 42 13 20 28 12 27 8 13 18 9 13 6 

20 31 44 13 21 29 13 28 9 13 19 9 14 6 

21 33 46 14 22 31 14 30 9 14 20 10 15 6 

22 34 48 15 23 32 14 31 9 15 21 10 16 7 

23 36 48 15 24 34 15 33 10 15 22 10 16 7 

24 37 48 16 25 35 15 34 10 16 23 11 17 7 

25 39 48 17 26 37 16 35 11 17 24 11 18 8 

26 40 48 17 27 38 17 37 11 17 25 12 18 8 

27 42 48 18 28 40 17 38 12 18 26 12 19 8 

28 43 48 19 29 41 18 40 12 19 26 13 20 8 

29 45 48 19 30 43 19 41 12 19 27 13 20 9 

30 47 48 20 31 44 19 43 13 20 28 14 21 9 

31 48 48 21 32 45 20 44 13 21 29 14 22 9 

32 48 48 21 33 47 21 45 14 21 30 15 23 10 

33 48 48 22 34 48 21 47 14 22 31 15 23 10 

34 48 48 23 35 48 22 48 15 23 32 15 24 10 

35 48 48 23 36 48 23 48 15 23 33 16 25 11 

36 48 48 24 37 48 23 48 15 24 34 16 25 11 

37 48 48 25 38 48 24 48 16 25 35 17 26 11 

38 48 48 25 39 48 25 48 16 25 36 17 27 12 

39 48 48 26 40 48 25 48 17 26 37 18 27 12 

40 48 48 27 41 48 26 48 17 27 38 18 28 12 

41 48 48 27 42 48 26 48 18 27 39 19 29 12 

42 48 48 28 43 48 27 48 18 28 40 19 30 13 

43 48 48 29 44 48 28 48 18 29 41 20 30 13 

44 48 48 29 45 48 28 48 19 29 42 20 31 13 

45 48 48 30 47 48 29 48 19 30 43 20 32 14 

46 48 48 31 48 48 30 48 20 31 44 21 32 14 

47 48 48 31 48 48 30 48 20 31 44 21 33 14 

48 48 48 32 48 48 31 48 21 32 45 22 34 15 

For SI: 1 inch= 25.4 mm. 

Grade40 

#5 #6 

4 5 

4 6 

5 7 

5 7 

6 8 

6 9 

7 9 

7 10 

8 11 

8 11 

8 12 

9 13 

9 13 

10 14 

10 15 

11 15 

11 16 

12 17 

12 17 

13 18 

13 19 

14 19 

14 20 

15 21 

15 21 

16 22 

16 23 

16 23 

17 24 

17 25 

18 25 

18 26 

19 27 

19 27 

20 28 

20 29 

21 29 

21 30 

22 31 

22 31 

23 32 

I a. This table is for use with tables in Section R608.6 that specify the minimum bar size and maximum spacing of vertical wall reinforcement for foundation 
walls and above-grade walls. Reinforcement specified in tables in Section R608.6 is based on Grade 60 (420 MPa) steel reinforcement. 

b. Bar spacing shall not exceed 48 inches on center and shall be not less than one-half the nominal wall thickness. 
c. For Grade 50 (350 MPa) steel bars (ASTM A 996, Type R), use spacing for Grade 40 (280 MPa) bars or interpolate between Grade 40 (280 MPa) and Grade 

60 (420 MPa). 
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I R608.5.4.6 Webs of waffle-grid walls. Reinforcement, 
including stirrups, shall not be placed in webs of waf
fle-grid walls, including lintels. Webs are permitted to 
have form ties. 

R608.5.4.7 Alternate grade of reinforcement and 
spacing. Where tables in Sections R404. l.3 and 
R608.6 specify vertical wall reinforcement based on 
minimum bar size and maximum spacing, which are 
based on Grade 60 ( 420 MPa) steel reinforcement, dif
ferent size bars or bars made from a different grade of 
steel are permitted provided ail equivalent area of steel 
per linear foot of wall is provided. Use of Table 
R608.5.4(2) is permitted to . determine the maximum 
bar spacing for different bar sizes than specified in the 
tables and/or bars made from a different grade of steel. 
Bars shall not be spaced less than one-half the wall 
thickness, or more than 48 inches (1219 mm) on center. 

I R608.5.5 Construction joints in walls. Construction 
joints shall be made and located to not impair the strength 
of the wall. Construction joints in plain concrete walls, 
including walls required to have not less than No. 4 bars at 

I 48 inches (1219 mm) on center by Section R608.6, shall 
be located at points of lateral support, and not less than 
one No. 4 bar shall extend across the construction joint at a 
spacing not to exceed 24 inches (610 mm) on center. Con
struction joint reinforcement shall have not less than 12 
inches (305 mm) embedment on both sides of the joint. 
Construction joints in reinforced concrete walls shall be 
located in the middle third of the span between lateral sup
ports, or located and constructed as required for joints in 
plain concrete walls. 

Exception: Vertical wall reinforcement required by 
this code is permitted to be used in 1ieu of construction 
joint reinforcement, provided the spacing does not 
exceed 24 inches (610 mm), or the combination of wall 
reinforcement and No. 4 bars described in Section 
R608.5.5 does not exceed 24 inches (610 mm). 

I R608.6 Above-grade wall requirements. 

I 

I 

R608.6.1 General. The minimum thickness of load-bear
ing and nonload-bearing above-grade walls and reinforce
ment shall be as set forth in the appropriate table in this 
section based on the type of wall form to be used. The wall 
shall be designed in accordance with ACI 318 where the 
wall or building is not within the limitations of Section 
R608.2, where design is required by the tables in this sec
tion or where the wall is not within the scope of the tables 
in this section. 

Above-grade concrete walls shall be constructed in 
accordance with this section and Figure R608.6(1), 
R608.6(2), R608.6(3) or R608.6( 4). Above-grade concrete 
walls that are continuous with stem walls and not laterally 
supported by the slab-on-ground shall be designed and 
constructed in accordance with this section. Concrete 
walls shall be supported on continuous foundation walls or 
slabs-on-ground that are monolithic with the footing in 
accordance with Section R403. The minimum length of 
solid wall without openings shall be in accordance with 
Section R608.7. Reinforcement around openings, includ-
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ing lintels, shall be in accordance with Section R608.8. I 
Lateral support for above-grade walls in the out-of-plane 
direction shall be provided by connections to the floor 
framing system, if applicable, and to ceiling and roof 
framing systems in accordance with Section R608.9. The I 
wall thickness shall be equal to or greater than the thick
ness of the wall in the story above. 

R608.6.2 Wall reinforcement for wind. Vertical wall 
reinforcement for resistance to out-of-plane wind forces 
shall be determined from Table R608.6(1), R608.6(2), 
R608.6(3) or R608.6(4). For tlie design of nonload-bear
ing walls, in Tables R608.6(1), R608.6(2) and R608.6(3) 
use the appropriate column labeled "Top." (see Sections 
R608.7.2.2.2 and R608.7.2.2.3). There shall be a vertical 
bar at comers of exterior walls. Unless more horizontal 
reinforcement is required by Section R608.7.2.2.1, the 
minimum horizontal reinforcement shall be four No. 4 
bars [Grade 40 (280 MPa)] placed as follows: top bar 
within 12 inches (305 mm) of the top of the wall, bottom 
bar within 12 inches (305 mm) of the finish floor and one 
bar each at approximately one-third and two-thirds of the 
wall height. 

R608.6.3 Continuity of wall reinforcement between sto
ries. Vertical reinforcement required by this section shall 
be continuous between elements providing lateral support 
for the wall. Reinforcement in the wall of the story above 
shall be continuous with the reinforcement in the wall of 
the story below, or the foundation wall, if applicable. Lap 
splices, where required, shall comply with Section 
R608.5.4.3 and Figure R608.5.4(1). Where the above- I 
grade wall is supported by a monolithic slab-on-ground 
and footing, dowel bars with a size and spacing to match 
the vertical above-grade concrete wall reinforcement shall 
be embedded in the monolithic slab-on-ground and footing 
the distance required to develop the dowel bar in tension 
in accordance with Section R608.5.4.4 and Figure I 
R608.5.4(2) and lap-spliced with the above-grade wall 
reinforcement in accordance with Section R608.5.4.3 and 
Figure R608.5.4(1). 

Exception: Where reinforcement in the wall above can
not be made continuous with the reinforcement in the 
wall below, the bottom of the reinforcement in the wall 
above shall be terminated in accordance with one of the 
following: 

1. Extend below the top of the floor the distance 
required to develop the bar in tension in accor
dance with Section R608.5.4.4 and Figure I 
R608.5.4(2). 

2. Lap-spliced in accordance with Section R608.5.4.3 
and Figure R608.5.4(1) with a dowel bar that 
extends into the wall below the distance required to 
develop the bar in tension in accordance with Sec- I 
tion R608.5.4.4 and Figure R608.5.4(2). 

Where a construction joint in the wall is located below 
the level of the floor and less than the distance required to 
develop the bar in tension, the distance required to develop 
the bar in tension shall be measured from the top of the 
concrete below the joint. See Section R608.5.5. I 
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SEE SECTION R608.9.2 

VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 

LIGHT-FRAMED ROOF 

HORIZONTAL WALL 
REINFORCEMENT 
AS REQUIRED FIRST-STORY 

UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 

BASEMENT, CRAWLSPACE 
OR STEM WALL. FOR SLAB-ON-
GROUND FOOTING, SEE FIGURE R608.6(4) 

SECTION CUT THROUGH FLAT WALL FOR VERTICAL 
CORE OF A WAFFLE- OR SCREEN-GRID WALL 

For SI: 1 foot = 304.8 mm. 

I FIGURE R608.6(1) 
ABOVE-GRADE CONCRETE WALL CONSTRUCTION ONE STORY 

LIGHT-FRAMED WALL 
SYSTEM '-...---~ 

VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 

LIGHT-FRAMED ROOF 

SECOND-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 

LIGHT-FRAMED FLOOR 

r-

FIRST-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 

BASEMENT, CRAWLSPACE, 
OR STEM WALL. FOR SLAB-ON
GROUND FOOTING, 
SEE FIGURE 608.6(4) 

SECTION CUT THROUGH FLAT WALL OR VERTICAL 
CORE OF WAFFLE- OR SCREEN-GRID WALL 

For SI: 1 foot= 304.8 mm. 

I FIGURE R608.6(2) 
ABOVE-GRADE CONCRETE WALL CONSTRUCTION CONCRETE 

FIRST STORY AND LIGHT-FRAMED SECOND STORY 
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SEE SECTION 
R608.9.3 ~ 

SEE SECTION 
R60B.9.2 

WALL-STAY-IN-PLACE 
OR REMOVABLE FORM 

~ 

SEE SECTION R608.9.2 

VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED ----------

LIGHT-FRAMED ROOF 

SECOND-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 

LIGHT-FRAMED FLOOR 

c--

HORIZONTAL WALL 
REINFORCEMENT 
AS REQUIRED 

FIRST-STORY 
UNSUPPORTED 
WALL HEIGHT 
10 FT MAXIMUM 

BASEMENT, CRAWLSPACE 
OR STEM WALL, FOR SLAB-ON
GROUND FOOTING, SEE 
FIGURE R608.6(4) 

SECTION CUT THROUGH FLAT WALL OR VERTICAL 
CORE OF A WAFFLE- OR SCREEN-GRID WALL 

For SI: 1 foot= 304.8 mm. 

FIGURE R608.6(3) 
ABOVE-GRADE CONCRETE WALL 

CONSTRUCTION TWO-STORY 

SEE SECTION R608.6.3 

INSULATION AS REQUIRED 

'. ·~ 

' .. 
~' '; 

WALL-STAY-IN-PLACE 
OR REMOVABLE FORM 

HORIZONTAL WALL 
REINFORCEMENT 
AS REQUIRED 

VERTICAL WALL 
REINFORCEMENT 
AS REQUIRED 

SEE CUTTHROUGH FLAT WALL OR VERTICAL 
CORE OF A WAFFLE-OR SCREEN-GRID WALL 

For SI: 1 inch= 25.4 mm. 

FIGURE R608.6(4) 
ABOVE-GRADE CONCRETE WALL SUPPORTED ON 

MONOLITHIC SLAB-ON-GROUND FOOTING 
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TABLE R608.6(1) 
MINIMUM VERTICAL REINFORCEMENT FOR FLAT ABOVE-GRADE WALLs•,b,c,d,e 

MAXIMUM WIND SPEED MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)'•• 
(mph) MAXIMUM UNSUPPORTED Nominal"wall thickness (inches) 

WALL HEIGHT PER STORY 
Exposure Category (feet) 4 6 8 10 

B c D Top1 Side1 Top1 Side1 Top1 Side1 Top1 Side1 

8 4@48 4@48 4@48 4@48 4@48 4@48 4@48 4@48 

115 9 4@48 4@39 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@41 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

8 4@48 4@43 4@48 4@48 4@48 4@48 4@48 4@48 

120 9 4@48 4@36 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@37 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

8 4@48 4@38 4@48 4@48 4@48 4@48 4@48 4@48 

130 110 9 4@39 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@34 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

8 4@43 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

140 119 110 9 4@34 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@34 4@31 4@48 4@48 4@48 4@48 4@48 4@48 

8 4@37 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

150 127 117 9 4@34 4@33 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@31 4@27 4@48 4@48 4@48 4@48 4@48 4@48 

8 4@34 4@34 4@48 4@48 4@48 4@48 4@48 4@48 

160 136 125 9 4@34 4@29 4@48 4@48 4@48 4@48 4@48 4@48 

10 4@27 4@24 4@48 4@48 4@48 4@48 4@48 4@48 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1 pound per square inch= 1.895 kPa, 1 square foot= 0.0929 m2
• 

a. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 
effective wind area of 10 square feet; topographic factor, Kv, equal to 1.0, and Risk Category Il. 

b. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
c. See Section R608.6.5 for location of reinforcement in wall. 
d. Deflection criterion is U240, where L is the unsupported height of the wall in inches. 
e. Interpolation is not permitted. 
f. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 

40,000 psi or 60,000 psi is permitted. 
g. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Vertical 

reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 

h. See Table R608.3 for tolerances on nominal thicknesses. 
i. "Top" means gravity load from roof or floor construction bears on top of wall. "Side" means gravity load from floor construction is transferred to wall from a 

wood ledger or cold-formed steel track bolted to side of wall. For nonload-bearing walls where floor framing members span parallel to the wall, use of the 
"Top" bearing condition is permitted. 
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TABLE R608.6(2) 
MINIMUM VERTICAL REINFORCEMENT FOR WAFFLE-GRID ABOVE-GRADE WALLS•,b,c,d,e 

MAXIMUM WIND SPEED MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)1·• 

(mph) MAXIMUM UNSUPPORTED Nominalh wall thickness (inches) 
WALL HEIGHT PER STORY 

Exposure Category (feet) 6 8 

B c D Top' Side1· Top1 Side' 

8 4@48 4@48 4@48 4@48 

115 9 4@48 5@43 4@48 4@48 

10 5@47 5@37 4@48 4@48 

8 4@48 5@48 4@48 4@48 

120 9 4@48 5@40 4@48 4@48 

10 5@43 5@37 4@48 4@48 

8 4@48 5@42 4@48 4@48 

130 110 9 5@45 5@37 4@48 4@48 

10 5@37 5@37 4@48 4@48 

8 4@48 5@38 4@48 4@48 

140 119 110 9 5@39 5@37 4@48 4@48 

10 5@37 5@35 4@48 4@48 

8 5@43 5@37 4@48 4@48 

150 127 117 9 5@37 5@37 4@48 4@48 

10 5@36 6@44 4@48 4@48 

8 5@38 5@37 4@48 4@48 

160 136 125 9 5@37 6@47 4@48 4@48 

10 6@45 6@39 4@48 6@46 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1 pound per square inch= 6.895 kPa, 1 square foot= 0.0929 m2• 

a. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 
effective wind area of 10 square feet, topographic factor, Kzt, equal to 1.0, and Risk Category II. 

b. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
c. See Section R608.6.5 for location of reinforcement in wall. 
d. Deflection criterion is U240, where Lis the unsupported height of the wall in inches. 
e. Interpolation is not permitted. 
f. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 

40,000 psi or 60,000 psi is permitted. 
g. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 

spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual spacing in the 
wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 

h. See Table R608 .3 for minimum core dimensions and maximum spacing of horizontal and vertical cores. 
i. "Top" means gravity load from roof or floor construction bears on top of wall. "Side" means gravity load from floor construction is transferred to wall from a 

wood ledger or cold-formed steel track bolted to side of wall. For nonload-bearing walls and where floor framing members span parallel to the wall, the "top" 
bearing condition is permitted to be used. 
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TABLE R608.6(3) 
MINIMUM VERTICAL REINFORCEMENT FOR 6-INCH SCREEN-GRID ABOVE-GRADE WALLsa,b,c,d,e 

MAXIMUM WIND SPEED MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)'·• 

(mph) MAXIMUM UNSUPPORTED Nominalh wall thickness (inches) 
WALL HEIGHT PER STORY 

Exposure Category (feet) 6 

B c D Top1 Side' 

8 4@48 4@48 

115 9 4@48 5@41 

10 4@48 6@48 

8 4@48 4@48 

120 9 4@48 5@38 

10 5@42 6@48 

8 4@48 5@41 

130 110 9 5@44 6@48 

10 5@35 6@48 

8 4@48 5@36 

140 119 110 9 5@38 6@48 

10 6@48 6@48 

8 5@42 6@48 

150 127 117 9 6@48 6@48 

10 6@48 6@42 

8 5@37 6@48 

160 136 125 9 6@48 6@45 

10 6@44 6@38 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1 pound per square inch= 6.895 kPa, 1 square foot= 0.0929 m2
• 

a. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 
effective wind area of 10 square feet, topographic factor, K11, equal to 1.0, and Risk Category 11. 

b. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
c. See Section R608.6.5 for location of reinforcement in wall. 
d. Deflection criterion is U240, where L is the unsupported height of the wall in inches. 
e. Interpolation is not permitted. 
f. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 

40,000 psi or 60,000 psi is permitted. 
g. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 

spacings shown are the values calculated for the specified bar size. Where the bar used is Grade 60 and the size specified in the table, the actual spacing in the 
wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated spacing. Vertical 
reinforcement with a yield strength of less than 60,000 psi or bars of a different size than specified in the table are permitted in accordance with Section 
R608.5.4.7 and Table R608.5.4(2). 

h. See Table R608.3 for minimum core dimensions and maximum spacing of horizontal and vertical cores. 
i. "Top" means gravity load from roof or floor construction bears on top of wall. "Side" means gravity load from floor construction is transferred to wall from a 

wood ledger or cold-formed steel track bolted to side of wall. For nonload-bearing wall and where floor framing members span parallel to the wall, use of the 
"Top" bearing condition is permitted. 
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TABLE R608.6(4) 
MINIMUM VERTICAL REINFORCEMENT FOR FLAT, WAFFLE- AND SCREEN-GRID 

ABOVE-GRADE WALLS DESIGNED CONTINUOUS WITH FOUNDATION STEM WALLSa,b,c,d,e,k,I 

MAXIMUM WIND SPEED MAXIMUM MAXIMUM MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)'·• 

(mph) HEIGHT OF DESIGN UNSUPPORTED Wall type and nominal thickness! (inches) 
STEM WALLh, 1 LATERAL HEIGHT OF ABOVE· 

Exposure Category (feet) SOIL LOAD GRADE WALL Flat Waffle Screen 

B c D (psf/ft) (feet) 4 6 8 10 6 8 6 

8 4@30 4@48 4@48 4@48 4@22 4@26 4@21 
30 

3 10 4@23 5@43 4@48 4@48 4@17 4@20 4@16 

115 60 10 4@19 5@37 4@48 4@48 4@14 4@17 4@14 

30 10 DR 5@21 6@35 4@48 DR 4@10 DR 
6 

60 10 DR 5@12 6@25 6@28 DR DR DR 

8 4@28 4@48 4@48 4@48 4@21 4@48 4@20 
30 

3 10 4@22 5@41 4@48 4@48 4@16 4@19 4@15 

120 60 10 4@18 5@35 4@48 4@48 4@14 4@17 4@13 

30 10 DR 5@21 6@35 4@48 DR 4@10 DR 
6 

60 10 DR 5@12 6@25 6@28 DR DR DR 

8 4@25 4@48 4@48 4@48 4@18 4@22 4@18 
3 30 

10 4@19 5@36 4@48 4@48 4@14 4@17 4@13 

130 110 60 10 4@16 5@34 4@48 4@48 4@12 4@17 4@12 

6 30 10 DR 5@19 6@35 4@48 DR 4@9 DR 

60 10 DR 5@12 6@24 6@28 DR DR DR 

8 4@22 5@42 4@48 4@48 4@16 4@20 4@16 
30 

3 10 4@17 5@34 4@48 4@48 4@21 4@17 4@12 

140 119 110 60 10 4@15 5@34 4@48 4@48 4@11 4@17 4@10 

30 10 DR 5@18 6@35 6@35 DR 4@48 DR 
6 

60 10 DR 5@11 6@23 6@28 DR DR DR 

8 4@20 5@37 4@48 4@48 4@15 4@18 4@14 
30 

3 10 4@15 5@34 4@48 4@48 4@11 4@17 4@11 

150 127 117 60 10 4@13 5@34 4@48 4@48 4@10 4@16 4@9 

30 10 DR 5@17 6@33 6@32 DR 4@8 DR 
6 

60 10 DR DR 6@22 6@28 DR DR DR 

8 4@18 5@34 4@48 4@48 4@13 4@17 4@13 
30 

3 10 4@13 5@34 4@48 4@48 4@10 4@16 4@9 

160 136 125 60 10 4@11 5@31 6@45 4@48 4@9 4@14 4@8 

30 10 DR 5@15 6@31 6@30 DR 4@7 DR 
6 

60 10 DR DR 6@21 6@27 DR DR DR 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 mile per hour= 0.447 mis, 1 pound per square inch= 6.895 kPa, 1 square foot= 0.0929 m2• 

a. Table is based on ASCE 7 components and cladding wind pressures for an enclosed building using a mean roof height of 35 feet, interior wall area 4, an 
effective wind area of 10 square feet, topographic factor, K", equal to 1.0, and Risk Category I1. 

b. Table is based on concrete with a minimum specified compressive strength of 2,500 psi. 
c. See Section R608.6.5 for location of reinforcement in wall. 
d. Deflection criterion is L/240, where Lis the height of the wall in inches from the exterior finish ground level to the top of the above-grade wall. 
e. Interpolation is not permitted. For intermediate values of basic wind speed, heights of stem wall and above-grade wall, and design lateral soil load, use next 

higher value. 
f. Where No. 4 reinforcing bars at a spacing of 48 inches are specified in the table as indicated by shaded cells, use of bars with a minimum yield strength of 

40,000 psi or 60,000 psi is permitted. 
g. Other than for No. 4 bars spaced at 48 inches on center, table values are based on reinforcing bars with a minimum yield strength of 60,000 psi. Maximum 

spacings shown are the values calculated for the specified bar size. In waffle and screen-grid walls where the bar used is Grade 60 and the size specified in the 
table, the actual spacing in the wall shall not exceed a whole-number multiple of 12 inches such as, 12, 24, 36 and 48, that is less than or equal to the tabulated 
spacing. Vertical reinforcement with a yield strength of less than 60,000 psi and/or bars of a different size than specified in the table are permitted in 
accordance with Section R608.5.4.7 and Table R608.5.4(2). 

h. Height of stem wall is the distance from the exterior finish ground level to the top of the slab-on-ground. 
i. Where the distance from the exterior finish ground level to the top of the slab-on-ground is equal to or greater than 4 feet, the stem wall shall be laterally 

supported at the top and bottom before backfilling. Where the wall is designed and constructed to be continuous with the above-grade wall, temporary 
supports bracing the top of the stem wall shall remain in place until the above-grade wall is laterally supported at the top by floor or roof construction. 

j. See Table R608.3 for tolerances on nominal thicknesses, and minimum core dimensions and maximum spacing of horizontal and vertical cores for waffle- and 
screen-grid walls. 

k. Tabulated values are applicable to construction where gravity loads bear on top of wall, and conditions where gravity loads from floor construction are 
transferred to wall from a wood ledger or cold-formed steel track bolted to side of wall. See Tables R608.6(1), R608.6(2) and R608.6(3). 

1. DR = Design Required. 
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R608.6.4 Termination of reinforcement Where indi
cated in Items 1 through 3, vertical wall reinforcement in 
the top-most story with concrete walls shall be terminated 
with a 90-degree (l.57 rad) standard hook complying with 
Section R608.5.4.5 and Figure R608.5.4(3). 

1. Vertical bars adjacent to door and window openings 
required by Section R608.8.l.2. 

2. Vertical bars at the ends of required solid wall seg
ments (see Section R608.7.2.2.2). 

3. Vertical bars (other than end bars, see Item 2) used as 
shear reinforcement in required solid wall segments 
where the reduction factor for design strength, R3, 

used is based on the wall having horizontal and ver
tical shear reinforcement (see Section R608. 7 .2.2.3). 

The bar extension of the hook shall be oriented parallel 
to the horizontal wall reinforcement and be within 4 inches 
(102 mm) of the top of the wall. 

Horizontal reinforcement shall be continuous around 
the building .comers by bending one of the bars and lap
splicing it with the bar in the other wall in accordance with 
Section R608.5.4.3 and Figure R608.5.4(1). 

Exception: In lieu of bending horizontal reinforcement 
at comers, separate bent reinforcing bars shall be per
mitted provided that the bent bar is lap-spliced with the 
horizontal reinforcement in both walls in accordance 
with Section R608.5.4.3 and Figure R608.5.4(1). · 

In required solid wall segments where the reduction 
factor for design strength, R3, is based on the wall having 
horizontal and vertical shear reinforcement in accordance 
with Section R608.7.2.2.l, horizontal wall reinforcement 
shall be terminated with a standard hook complying with 
Section R608.5.4.5 and Figure R608.5.4(3) or in a lap
splice, except at comers where the reinforcement shall be 
continuous as required. 

R608.6.5 Location of reinforcement in waH. Except for 
vertical reinforcement at the ends of required solid wall seg
ments, which shall be located as required by Section 
R608.7.2.2.2, the location of the vertical reinforcement 
shall not vary from the center of the wall by more than the 
greater of 10 percent of the wall thickness and 3/ 8-inch (10 
mm). Horizontal and vertical reinforcement shall be located 
to provide not less than the minimum cover required by Sec
tion R608.5.4.l. 

I 
R608.7 Solid walls for resistance to lateral forces. 

R608.7.1 Length of solid wall. Each exterior wall line in 
each story shall have a total length of solid wall required by 
Section R608. 7.1.1. A solid wall is a section of flat, waffle
grid or· screen-grid wall, extending the full story height with-
out openings or penetrations, except those permitted by Sec
tion R608.7 .2. Solid wall segments that contribute to the total 
length of solid wall shall comply with Section R608. 7 .2. 

R608.7.1.1 Length of solid wall for wind. Buildings 
shall have solid walls in each exterior endwall line (the 
side of a building that is parallel to the span of the roof or 
floor framing) and sidewall line (the side of a building 
that is perpendicular to the span of the roof or floor fram-
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ing) to resist lateral in-plane wind forces. The site-appro
priate basic wind speed and exposure category shall be 
used in Tables R608.7(1A) through (lC) to determine 
the unreduced total length, UR, of solid wall required in 
each exterior endwall line and sidewall line. For build
ings with a mean roof height of less than 35 feet (10 668 
mm), the unreduced values determined from Tables 
R608.7(1A) though (lC) are permitted to be reduced by 
multiplying by the applicable factor, R1, from Table 
R608.7(2); however, reduced values shall be not less 
than the minimum values in Tables R608.7(1A) through 
(lC). Where the floor-to-ceiling height of a story is less 
than 10 feet (3048 mm), the unreduced values deter
mined from Tables R608.7(1A) through (C), including 
minimum values, are permitted to be reduced by multi
plying by the applicable factor, R2, from Table 
R608. 7 (3 ). To account for different design strengths than 
assumed in determining the values in Tables R608.7 (lA) 
through (lC), the unreduced lengths determined from 
Tables R608.7(1A) through (lC), including minimum 
values, are permitted to be reduced by multiplying by the 
applicable factor, R3, from Table R608.7(4). The reduc
tions permitted by Tables R608.7(2), R608.7(3) and 
R608.7(4) are cumulative. 

The total length of solid wall segments, TL, in a wall 
line that comply with the minimum length requirements 
of Section R608.7.2.1 [see Figure R608.7(1)] shall be 
equal to or greater than the product of the unreduced 
length of solid wall from Tables R608.7(1A) through 
(lC), UR and the applicable reduction factors, if any, 
from Tables R608.7(2), R608.7(3) and R608.7(4) as 
indicated by Equation R6-1. 

TL'?. R1 • R2 • R3 • UR 

where: 

(Equation R6-1) 

TL =Total length of solid wall segments in a wall line 
· that comply with Section R608.7.2.1 [see Figure I 

R608.7(1)]. 

R1 = 1.0 or reduction factor for mean roof height from 
Table R608.7(2). I 

R2 = 1.0 or reduction factor for floor-to-ceiling wall 
height from Table R608.7(3). I 

R3 = 1.0 or reduction factor for design strength from 
Table R608.7(4). I 

UR= Unreduced length of solid wall from Tables 
R608.7(1A) through (IC). 

The total length of solid wall in a wall line, TL, shall 
be not less than that provided by two solid wall seg
ments complying with the minimum length require
ments of Section R608.7.2.l. 

To facilitate determining the required wall thickness, 
wall type, number and grade of vertical bars at each end 
of each solid wall segment, and whether shear reinforce
ment is required, use of Equation R6-2 is permitted. 

(Equation R6-2) 
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WALL CONSTRUCTION 

After determining the maximum permitted value of 
the reduction factor for design strength, R3, in accor
dance with Equation R6-2, select a wall type from Table 
R608.7(4) with R3 less than or equal to the value calcu
lated. 

R608.7.2 Solid wall segments. Solid wall segments that 
contribute to the required length of solid wall shall comply 
with this section. Reinforcement shall be provided in 
accordance with Section R608.7.2.2 and Table R608.7(4). 
Solid wall segments shall extend the full story-height 

without openings, other than openings for the utilities and 
other building services passing through the wall. In flat 
walls and waffle-grid walls, such openings shall have an 
area of less than 30 square inches (19 355 mm2

) without 
any dimension exceeding 61/ 4 inches (159 mm), and shall 
not be located within 6 inches (152 mm) of the side edges 
of the solid wall segment. In screen-grid walls, such open
ings shall be located in the portion of the solid wall seg
ment between horizontal and vertical cores of concrete and 
opening size and location are not restricted provided there 
is not any concrete removed. 

TABLE R608.7(1A) 

SIDEWALL 
LENGTH 

(feet) 

15 

30 

272 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 
FOR WIND PERPENDICULAR TO RIDGE ONE STORY OR TOP STORY OF TWO STORY"· c, d, •, 1• 9 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 

ENDWALL 
ROOF Basic Wind Speed (mph) Exposure 

LENGTH SLOPE 1158 1208 1308 1408 1508 1608 
(feet) 

110C 119C 127C 136C Minimum• 

110D 117D 125D 

< 1:12 1.03 1.12 1.32 1.53 1.76 2.00 0.92 

15 
5:12 1.43 1.56 1.83 2.12 2.43 2.77 1.15 

7:12 2.00 2.18 2.56 2.97 3.41 3.88 1.25 

12:12 3.20 3.48 4.09 4.74 5.44 6.19 1.54 

< 1:12 1.03 1.12 1.32 1.53 1.76 2.00 0.98 

5:12 1.43 1.56 1.83 2.12 2.43 2.77 1.43 
30 

7:12 2.78 3.03 3.56 4.13 4.74 5.39 1.64 

12:12 5.17 5.63 6.61 7.67 8.80 10.01 2.21 

< 1:12 1.03 1.12 1.32 1.53 1.76 2.00 1.04 

5:12 1.43 1.56 1.83 2.12 2.43 2.77 1.72 
45 

7:12 3.57 3.88 4.56 ·5.28 6.07 6.90 2.03 

12:12 7.15 7.78 9.13 10.59 12.16 13.84 2.89 

< 1:12 1.03 1.12 1.32 1.53 1.76 2.00 1.09 

5:12 1.43 1.56 1.83 2.12 2.43 2.77 2.01 
60 

7:12 4.35 4.73 5.55 6.44 7.39 8.41 2.42 

12:12 9.12 9.93 11.66 13.52 15.52 17.66 3.57 

< 1:12 1.84 2.01 2.35 2.73 3.13 3.57 1.82 

5:12 2.56 2.78 3.27 3.79 4.35 4.95 2.23 
15 

7:12 3.61 3.93 4.61 5.34 6.13 6.98 2.42 

12:12 5.61 6.10 7.16 8.31 9.54 10.85 2.93 

< 1:12 1.84 2.01 2.35 2.73 3.13 3.57 1.93 

5:12 2.56 2.78 3.27 3.79 4.35 4.95 2.75 
30 

7:12 4.92 5.35 6.28 7.29 8.37 9.52 3.12 

12:12 8.92 9.71 11.39 13.22 15.17 17.26 4.14 

< 1:12 1.84 2.01 2.35 2.73 3.13 3.57 2.03 

45 
5:12 2.56 2.78 3.27 3.79 4.35 4.95 3.26 

7:12 6.23 6.78 7.96 9.23 10.60 12.06 3.82 

12:12 12.23 13.31 15.63 18.12 20.80 23.67 5.36 

< 1:12 1.84 2.01 2.35 2.73 3.13 3.57 2.14 

5:12 2.56 2.78 3.27 3.79 4.35 4.95 3.78 
60 

7:12 7.54 8.21 9.64 11.17 12.83 14.60 4.52 

12:12 15.54 16.92 19.86 23.03 26.44 30.08 6.57 

(continued) 

2015 INTERNATIONAL RESIDENTIAL CODE® 



WALL CONSTRUCTION 

SIDEWALL 
LENGTH 

(feet) 

60 

TABLE R608.7(1A)-continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 

FOR WIND PERPENDICULAR TO RIDGE ONE STORY OR TOP STORY OF TWO STORY"· c, d, •· '· 9 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED 
IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE (feet) 

ENDWALL 
ROOF 

Basic Wind Speed (mph) Exposure 
LENGTH 

SLOPE 1158 1208 1308 1408 1508 1608 
(feet) 

110C 119C 127C 136C 

110D 1170 1250 

< 1:12 3.42 3.72 4.36 5.06 5.81 6.61 

5:12 4.75 5.17 6.06 7.03 8.07 9.19 
15 

7:12 6.76 7.36 8.64 10.02 11.51 13.09 

12:12 10.35 11.27 13.23 15.34 17.61 20.04 

< 1:12 3.42 3.72 4.36 5.06 5.81 6.61 

30 
5:12 4.75 5.17 6.06 7.03 8.07 9.19 

7:12 9.12 9.93 11.66 13.52 15.52 17.66 

12:12 16.30 17.75 20.83 24.16 27.73 31.55 

< 1:12 3.55 3.87 4.54 5.27 6.05 6.88 

5:12 4.94 5.37 6.31 7.31 8.40 9.55 
45 

7:12 11.71 12.75 14.97 17.36 19.93 22.67 

12:12 22.70 24.71 29.00 33.64 38.62 43.94 

< 1:12 3.68 4.01 4.71 5.46 6.27 7.13 

5:12 5.11 5.57 6.54 7.58 8.70 9.90 
60 

7:12 14.38 15.66 18.37 21.31 24.46 27.83 

12:12 29.30 31.90 37.44 43.42 49.85 56.72 

Minimumb 

3.63 

4.40 

4.75 

5.71 

3.83 

5.37 

6.07 

8.00 

4.03 

6.34 

7.39 

10.29 

4.23 

7.31 

8.71 

12.57 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 mile per hour= 0.447 mis, 1 pound-force per linear foot= 0.146 kN/m, 1 pound per square foot= 47.88 Pa. 
a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 

feet, topographic factor, Kz1, equal to 1.0, and Risk Category 11. For wind perpendicular to the ridge, the effects of a 2-foot overhang on each endwall are 
included. The design pressures were used to calculate forces to be resisted by solid wall segments in each. The forces to be resisted by each wall line were then 
divided by the default design strength of 840 pounds per linear foot of length to determine the unreduced length, UR, of solid wall length required in each 
endwall. The actual mean roof height of the building shall not exceed the least horizontal dimension of the building. 

b. Tabulated lengths in the "minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 16 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the "minimum" value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608. 7 .1.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R1, from 
Table R608.7(2). The reduced length shall be not less than the "minimum" value shown iµ the table. 

d. Tabulated lengths for "one story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for "first story of two story" are 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7 (lB) or (lC), or multiply the value in the table by the reduction factor, R,, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R3, from Table R608.7(4). 

f. The reduction factors, R1, R, and R3, in Tables R608.7(2), R608.7(3), and R608.7(4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid wall segments in each wall line shall comply with Sections R608.7.1 and R608.7 .2.1, 
respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, use the next higher value, or determine by interpolation. 
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SIDEWALL 
LENGTH 

(feet) 

15 

30 

274 

TABLE R608.7(18) 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 

FOR WIND PERPENDICULAR TO RIDGE FIRST STORY OF TWO STORY•,c,d,e,f,g 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 

ENDWALL ROOF 
Basic Wind Speed (mph) Exposure 

LENGTH 
SLOPE 1158 1208 1308 1408 1508 1608 

(feet) 
110C 119C 127C 136C Minimumb 

1100 1170 1250 

< 1:12 2.98 3.25 3.81 4.42 5.07 5.77 2.54 

5:12 4.13 4.50 5.28 6.12 7.03 8.00 2.76 
15 

7:12 4.31 4.70 5.51 6.39 7.34 8.35 2.87 

12:12 5.51 6.00 7.04 8.16 9.37 10.66 3.15 

< 1:12 2.98 3.25 3.81 4.42 5.07 5.77 2.59 

5:12 4.13 4.50 5.28 6.12 7.03 8.00 3.05 
30 

7:12 5.09 5.55 6.51 7.55 8.67 9.86 3.26 

12:12 7.48 8.15 9.56 11.09 12.73 14.49 3.83 

< 1:12 2.98 3.25 3.81 4.42 5.07 5.77 2.65 

5:12 4.13 4.50 5.28 6.12 7.03 8.00 3.34 
45 

7:12 5.88 6.40 7.51 8.71 10.00 11.37 3.65 

12:12 9.46 10.30 12.09 14.02 16.09 18.31 4.51 

< 1:12 2.98 3.25 3.81 4.42 5.07 5.77 2.71 

5:12 4.13 4.50 5.28 6.12 7.03 8.00 3.63 
60 

7:12 6.66 7.25 8.51 9.87 11.32 12.89 4.04 

12:12 11.43 12.45 14.61 16.94 19.45 22.13 5.19 

< 1:12 5.32 5.79 6.80 7.89 9.05 10.30 5.06 

5:12 7.39 8.04 9.44 10.95 12.57 14.30 5.47 
15 

7:12 7.94 8.65 10.i5 11.77 13.51 15.37 5.65 

12:12 9.94 10.82 12.70 14.73 16.91 19.24 6.17 

< 1:12 5.32 5.79 6.80 7.89 9.05 10.30 5.16 

5:12 7.39 8.04 9.44 10.95 12.57 14.30 5.98 
30 

7:12 9.25 10.07 11.82 13.71 15.74 17.9.1 6.35 

12:12 13.25 . 14.43 16.93 19.64 22.54 25.65 7.38 

< 1:12 5.32 5.79 6.80 7.89 9.05 10.30 5.27 

5:12 7.39 8.04 9.44 10.95 12.57 14.30 6.50 
45 

7:12 10.56 11.50 13.50 15.65 17.97 20.45 7.06 

12:12 16.56 18.03 21.16 24.55 28.18 32.06 8.60 

< 1:12 5.32 5.79 6.80 7.89 9.05 10.30 5.38 

5:12 7.39 8.04 9.44 10.95 12.57 14.30 7.01 
60 

7:12 11.87 12.93 15.17 17.60 20.20 22.98 7.76 

12:12 19.87 21.64 25.40 29.45 33.81 38.47 9.81 

(continued) 
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TABLE R608.7(18)-continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH EXTERIOR ENDWALL 

FOR WIND PERPENDICULAR TO RIDGE FIRST STORY OF TWO STORY0
·

0 ·d,e,l,g 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN ENDWALLS FOR WIND PERPENDICULAR TO RIDGE 
(feet) 

SIDEWALL ENDWALL ROOF 
Basic Wind Speed (mph) Exposure 

LENGTH LENGTH 
SLOPE 1156 1206 1306 1400 150B 1606 

(feet) (feet) 
110C 119C 127C 136C Minimumb 

110D 117D 125D 

< 1:12 9.87 10.74 12.61 14.62 16.79 19.10 10.10 

5:12 13.71 14.93 17.52 20.32 23.33 26.54 10.87 
15 

7:12 15.08 16.42 19.27 22.35 25.66 29.20 11.22 

12:12 18.67 20.33 23.86 27.67 31.77 36.14 12.19 

< 1:12 9.87 10.74 12.61 14.62 16.79 19.10 10.30 

5:12 13.71 14.93 17.52 20.32 23.33 26.54 11.85 
30 

7:12 17.44 18.99 22.29 25.85 29.67 33.76 12.54 

12:12 24.62 26.81 31.46 36.49 41.89 47.66 14.48 
60 

< 1:12 10.27 11.18 13.12 15.21 17.47 19.87 10.50 

5:12 14.26 15.52 18.22 21.13 24.26 27.60 12.82 
45 

7:12 20.21 22.01 25.83 29.95 34.39 39.12 13.86 

12:12 31.20 33.97 39.87 46.23 53.07 60.39 16.76 

< 1:12 10.64 11.59 13.60 15.77 18.11 20.60 10.70 

5:12 14.77 16.09 18.88 21.90 25.14 28.60 13.79 
60 

7:12 23.05 25.09 29.45 34.15 39.21 44.61 15.18 

12:12 37.97 41.34 48.52 56.27 64.60 73.49 19.05 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 mile per hour= 0.447 mis, 1 pound force per linear foot= 0.146 kN/m, 1 pound per square foot= 47.88 Pa. 
a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 

feet, topographic factor, K,,, equal to 1.0, and Risk Category IL For wind perpendicular to the ridge, the effects of a 2-foot overhang on each endwall are 
included. The design pressures were used to calculate forces to be resisted by solid wall segments in each end wall. The forces to 'be resisted by each wall line 
were then divided by the default design strength of 840 pounds per linear foot of length to determine the unreduced length, UR, of solid wall length required 
in each endwall. The actual mean roof height of the building shall not exceed the least horizontal dimension of the building. 

b. Tabulated lengths in the "minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 1016 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the "minimum" value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608.7.1.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R1, from 
Table R608.7(2). The reduced length shall be not less than the "minimum" value shown in the table. 

d. Tabulated lengths for "one story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for "first story of two story" are 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7(1A) or (lC), or multiply the value in the table by the reduction factor, R2, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R3, from Table R608.7(4). 

f. The reduction factors, R1, R2 and R3, in Tables R608.7(2), R608.7(3), and R608.7( 4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid wall segments in each wall line shall comply with Sections R608.7.1 and R608.7.2.1, 
respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, use the next higher value, or determine by interpolation. 
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SIDEWALL ENDWALL 
ROOF LENGTH LENGTH 

(feet) (feet) 
SLOPE 

< 1:12 

5:12 
15 

7:12 

12:12 

< 1:12 

5:12 
30 

7:12 

12:12 
<30 

< 1:12 

5:12 
45 

7:12 

12:12 

< 1:12 

5:12 
60 

7:12 

12:12 

< 1:12 

5:12 
45 

7:12 

12:12 
60 

< 1:12 

5:12 
60 

7:12 

12:12 
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TABLE R608.7(1C) 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH 
EXTERIOR SIDEWALL FOR WIND PARALLEL TO RIDGE0•0·d,e,t,e 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN SIDEWALLS FOR WIND PARALLEL TO RIDGE (feet) 

Basic Wind Speed (mph) Exposure 

1158 1208 1308 1408 1508 1608 

110C 119C 127C 136C 
Minimumb 

110D 117D 125D 

One story or top story of two story 

1.08 1.18 1.39 161 1.84 2.10 0.90 

1.29 1.40 1.65 1.91 2.19 2.49 1.08 

1.38 1.50 1.76 2.04 2.35 2.67 1.17 

1.63 1.78 2.09 2.42 2.78 3.16 1.39 

2.02 2.20 2.59 3.00 3.44 3.92 1.90 

2.73 2.97 3.48 4.04 4.64 5.28 2.62 

3.05 3.32 3.89 4.51 5.18 5.89 2.95 

3.93 4.27 5.02 5.82 6.68 7.60 3.86 

3.03 3.30 3.87 4.49 5.15 5.86 2.99 

4.55 4.96 5.82 6.75 7.74 8.81 4.62 

5.24 5.71 6.70 7.77 8.92 10.15 5.36 

7.16 7.79 9.14 10.61 12.17 13.85 7.39 

4.11 4.47 5.25 6.09 6.99 7.96 4.18 

6.78 7.39 8.67 10.05 11.54 13.13 7.07 

8.00 8.71 10.22 11.85 13.61 15.48 8.38 

11.35 12.36 14.51 16.82 19.31 21.97 12.00 

3.17 3.46 4.06 4.70 5.40 6.14 2.99 

4.75 5.18 6.07 7.04 8.09 9.20 4.62 

5.47 5.96 6.99 8.11 9.31 10.59 5.36 

7.45 8.11 9.52 11.04 12.68 14.43 7.39 

4.41 4.81 5.64 6.54 7.51 8.54 4.18 

7.22 7.86 9.23 10.70 12.29 13.98 7.07 

8.50 9.25 10.86 12.59 14.46 16.45 8.38 

12.02 13.09 15.36 17.81 20.45. 23.27 12.00 

(continued) 
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SIDEWALL ENDWALL 
ROOF 

LENGTH LENGTH 
(feet) (feet) SLOPE 

< 1:12 

5:12 
15 

7:12 

12:12 

< 1:12 

5:12 
30 

7:12 

12:12 
<30 

< 1:12 

5:12 
45 

7:12 

12:12 

< 1:12 

5:12 
60 

7:12 

12:12 

< 1:12 

5:12 
45 

7:12 

12:12 
60 

< 1:12 

5:12 
60 

7:12 

12:12 

TABLE R608.7(1C)-continued 
UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN EACH 
EXTERIOR SIDEWALL FOR WIND PARALLEL TO RIDGE"·c,d,e,f,g 

UNREDUCED LENGTH, UR, OF SOLID WALL REQUIRED IN SIDEWALLS FOR WIND PARALLEL TO RIDGE (feet) 

Basic Wind Speed Exposure (mph) 

1158 1208 1308 1408 1508 1608 

110C 119C 127C 136C 
Minimum• 

110D 117D 125D 

First story of two story 

3.03 3.30 3.88 4.49 5.16 5.87 2.52 

3.24 3.52 4.14 4.80 5.51 6.26 2.70 

3.33 3.62 4.25 4.93 5.66 6.44 2.79 

3.58 3.90 4.58 5.31 6.10 6.94 3.01 , 

5.50 5.99 7.03 8.16 9.36 10.65 5.14 

6.21 6.76 7.93 9.20 10.56 12.01 5.86 

6.52 7.10 8.34 9.67 11.10 12.63 6.19 

7.41 8.06 9.46 10.97 12.60 14.33 7.10 

8.00 8.71 10.22 11.85 13.61 15.48 7.85 

9.52 10.37 12.17 14.11 16.20 18.43 9.48 

10.21 11.12 13.05 15.14 17.38 19.77 10.21 

12.13 13.20 15.50 17.97 20.63 23.47 12.25 

10.56 11.50 13.50 15.65 17.97 20.44 10.65 

13.24 14.41 16.91 19.62 22.52 25.62 13.54 

14.45 15.73 18.46 21.41 24.58 27.97 14.85 

17.80 19.38 22.75 26.38 30.29 34.46 18.48 

8.39 9.14 10.72 12.44 14.28 16.25 7.85 

9.97 10.86 12.74 14.78 16.97 19.30 9.48 

10.69 11.64 13.66 15.84 18.19 20.69 10.21 

12.67 13.80 16.19 18.78 21.56 24.53 12.25 

11.37 12.38 14.53 16.85 19.35 22.01 10.65 

14.18 15.44 18.12 21.02 24.13 27.45 13.54 

15.46 16.83 19.75 22.91 26.29 29.92 14.85 

18.98 20.66 24.25 28.13 32.29 36.74 18.48 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 mile per.hour= 0.447 mis, 1 pound force per linear foot= 0.146 kN/m, 1 pound per square foot= 47.88 Pa. 
a. Tabulated lengths were derived by calculating design wind pressures in accordance with Figure 28.4-1 of ASCE 7 for a building with a mean roof height of 35 

feet, topographic factor, Kzr, equal to 1.0, and Risk Category II. The design pressures were used to calculate forces to be resisted by solid wall segments in each 
sidewall: The forces to be resisted by each wall line were then divided by the default design strength of 840 pounds per linear foot of length to determine the 
unreduced length, UR, of solid wall length required in each sidewall. The actual mean roof height of the building shall not exceed the least horizontal 
dimension of the building. 

b. Tabulated lengths in the "minimum" column are based on the requirement of Section 28.4.4 of ASCE 7 that the main windforce-resisting system be designed 
for a minimum pressure of 16 psf multiplied by the wall area of the building and 8 psf multiplied by the roof area of the building projected onto a vertical 
plane normal to the assumed wind direction. Tabulated lengths in shaded cells are less than the "minimum" value. Where the minimum controls, it is 
permitted to be reduced in accordance with Notes c, d and e. See Section R608.7.l.1. 

c. For buildings with a mean roof height of less than 35 feet, tabulated lengths are permitted to be reduced by multiplying by the appropriate factor, R1, from 
Table R608.7(2). The reduced length shall be not less than the "minimum" value shown in the table. 

d. Tabulated lengths for "one story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated lengths for "first story of two story" are 
based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor-to-ceiling heights less than assumed, use the lengths in this table or 
Table R608.7(1A) or (lB), or multiply the value in the table by the reduction factor, R2, from Table R608.7(3). 

e. Tabulated lengths are based on the default design shear strength of 840 pounds per linear foot of solid wall segment. The tabulated lengths are permitted to be 
reduced by multiplying by the applicable reduction factor for design strength, R3, from Table R608.7(4). 

f. The reduction factors, R1, R, and R3, in Tables R608. 7(2), R608.7(3), and R608.7(4), respectively, are permitted to be compounded, subject to the limitations 
of Note b. However, the minimum number and minimum length of solid walls segments in each wall line shall comply with Sections R608.7.1 and 
R608.7.2.1, respectively. 

g. For intermediate values of sidewall length, endwall length, roof slope and basic wind speed, use the next higher value, or determine by interpolation. 
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I TABLE R608.7(2) 
REDUCTION FACTOR, R,, FOR BUILDINGS WITH MEAN ROOF HEIGHT LESS THAN 35 FEET" 

REDUCTION FACTOR R1, FOR MEAN ROOF HEIGHT 
MEAN ROOF HEIGHTb.o 

Exposure category 
(feet) 

B c D 

< 15 0.96 0.84 0.87 

20 0.96 0.89 0.91 

25 0.96 0.93 0.94 

30 0.96 0.97 0.98 

35 1.00 1.00 1.00 

For SI: 1 foot= 304.8 mm, 1 degree= 0.0175 rad. 
I a. See Section R608.7.1.1 and Note c to Table R608.7(1A) for application of reduction factors in this table. This reduction is not permitted for "minimum" 

values. 

I 

b. For intermediate values of mean roof height, use the factor for the next greater height, or determine by interpolation. 
c. Mean roof height is the average of the roof eave height and height of the highest point on the roof surface, except that for roof slopes of less than or equal to 

21
/ 8:12 (10 degrees), the mean roof height is permitted to be taken as the roof eave height. 

TABLE R608.7(3) 
REDUCTION FACTOR, R2, FOR FLOOR-TO-CEILING WALL HEIGHTS LESS THAN 10 FEET•·b 

STORY UNDER FLOOR-TO-CEILING HEIGHT" ENDWALL LENGTH 
ROOF SLOPE REDUCTION FACTOR, R2 CONSIDERATION (feet) (feet) 

Endwalls-for wind perpendicular to ridge 

< 5:12 0.83 

15 7:12 0.90 

One story or top story of two story 
12:12 0.94 

8 
<5:12 0.83 

60 7:12 0.95 

12:12 0.98 

< 5:12 0.83 

15 7:12 0.86 

12:12 0.89 
First story of two story 16 combined first and second story 

< 5:12 0.83 

60 7:12 0.91 

12:12 0.95 

Sidewalls-for wind parallel to ridge 

< 1:12 0.84 

5:12 0.87 
15 

7:12 0.88 

One story or top story of two story 
12:12 0.89 

8 
< 1:12 0.86 

5:12 
60 

0.92 

7:12 0.93 

12:12 0.95 

< 1:12 0.83 

5:12 0.84 
15 

7:12 0.85 

12:12 0.86 
First story of two story 16 combined first and second story 

< 1:12 0.84 

5:12 0.87 
60 

7:12 0.88 

12:12 0.90 

For SI: 1 foot = 304.8 mm. 

I 

a. See Section R608.7.1.1 and Noted to Table R608.7(1A) for application ofreduction factors in this table. 
b. For intermediate values of endwall length, and/or roof slope, use the next higher value, or determine by interpolation. 
c. Tabulated values in Table R608.7(1A) and (lC) for "one story or top story of two story" are based on a floor-to-ceiling height of 10 feet. Tabulated values in 

Table R608.7(1B) and (lC) for "first story of two story" are based on floor-to-ceiling heights of 10 feet each for the first and second story. For floor to ceiling 
heights between those shown in this table and those assumed in Table R608.7(1A), (lB) or (lC), use the solid wall lengths in Table R608.7(1A), (lB) or (lC), 
or determine the reduction factor by interpolating between 1.0 and the factor shown in this table. 
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. TABLE R608.7(4) 
REDUCTION FACTOR FOR DESIGN STRENGTH, R3, FOR FLAT, WAFFLE· AND SCREEN-GRID WALLS•·• 

I 

NOMINAL VERTICAL BARS AT EACH END OF VERTICAL 
REDUCTION FACTOR, R3 , FOR LENGTH OF SOLID WALL 

THICKNESS OF SOLID WALL SEGMENT REINFORCEMENT Horizontal and vertical shear reinforcement provided 
WALL LAYOUT DETAIL No Yes• 

(inches) Number of bars Bar size [see Figure R608.7(2)] 
40,ooo• so,ooo• 40,0oo• so,ooo• I 

Flat walls 

2 4 1 0.74 j ;>1 "6:6I .~ 0.74 0.50 

3 4 2 0.61 )· ... p.61> 0.52 0.27 
4 

2 5 1 0.61 ;/.0:615;;,·. 0.48 0.25 

3 5 2 0.61 0.6Y .. 0.26 0.18 

2 4 3 0.70 0.48 0.70 0.48 

3 4 4 0.49 , ojs . ,··: 0.49 0.33 
6 

2 5 3 0.46 . '0;3~ J 0.46 0.31 

3 5 4 : 0.38• '' · .• ·.:·.··· 0.38 0.32 0.16 

2 4 3 0.70 0.47 0.70 0.47 

3 4 5 0.47 0.32 0.47 0.32 

2 5 3 0.45 0.31 0.45 0.31 
8 

4 4 6 0.36 · • 0:28· 0.36 0.25 
: . 

3 5 5 0.31 / inil ; ' ... ; . 
0.31 0.16 

4 5 6 
. 

'0.28 ; l'ic 0;28 : ' 0.24 0.12 

2 4 3 0.70 0.47 0.70 0.47 

2 5 3 0.45 0.30 0.45 0.30 

4 4 7 0.36 0.25 0.36 0.25 
10 

6 4 8 0.25 >·.·o.2z:· .:. 0.25 0.13 

4 5 7 0.24 ' '9.2,2/' 0.24 0.12 

6 5 8 I; '0.Z2 ... 1·:'.... '.,•: ,' ·,, ·0.22 ·.'. 0.12 0.08 

Waffle-grid walls" 

2 4 3 .. ."OHS··•''• ' <: 0.70 0.48 

3 4 4 1;,8;·•.Q,78:',)':. :···· ; 0:3s:~ •.. •··· 0.49 0.25 
6 

2 5 ·3 .• ,<Q.78;,• ; ;o,1s;· J,~ 0.46 0.23 

3 5 4 I;;;<. 0:18{1•.· :f ,;,{9:78< >) .. 0.24 0.16 

2 4 3 ,::·, ,G,1~···· •.. ). :>::2,5:0078_.·-,•~•·• 0.70 0.47 

3 4 5 ;:'.l'c'•o,J~i/ .·• ·~J.'i;Q,?:?> 0.47 0.24. 

2 5 3 , •• 0:78 ;} ' ,.,::~g:78 ·., i. 0.45 0.23 
8 

:~:: ·~:~:7s~.;>··· ·' '3 0:73:·!··· 4 4 6 :;··:: •', .. ' > ' 0.36 0.18 

3 5 5 'i;.:'0,7!( .. \ ;.o:.78 ~< 0.23 0.16 
•'· ,, 

4 5 6 o.~18 ~ ' ·;~~'f;;.0~78 ; 0.18 .;, 0.13 . '· ;' ,:.; •·:; .' 

Screen-grid wans• 

2 4 3 

'·,·.··· 

Q:93'\{~; ' U:~,;,.<:i 0.70 0.48 

3 4 4 < .• , •..•. 0,93~.;;'/· :, : O.Q3;. ::, 0.49 0.25 
6 

2 5 3 ,· .•. 0.9,.3'[1\ \/0.93,'. 0.46 0.23 

3 5 4 ;'.' ·0.93 ;. ,·•., .•· 
·._, 0,93 ,, 0.24 0.16 

For SI: 1 inch= 25.4 mm, 1,000 pounds per square inch= 6.895 MPa. 
a. See Note e to Table R608.7(1A) for application of adjustment factors in this table. I 
b. Yield strength in pounds per square inch of vertical wall reinforcement at ends of solid wall segments. 
c. Values are based on concrete with a specified compressive strength, f~, of 2,500 psi. Where concrete with f', of not less than 3,000 psi is used, values in 

shaded cells are permitted to be decreased by multiplying by 0.91. 
d. Horizontal and vertical shear reinforcement shall be provided in accordance with Section R608. 7 .2.2. I 
e. Each end of each solid wall segment shall have rectangular flanges. In the through-the-wall dimension, the flange shall be not less than 51

/ 2 inches for 6-inch
nominal waffle- and screen-grid walls, and not less than 71

/ 2 inches for 8-inch-nominal waffle-grid walls. In the in-plane dimension, flanges shall be long 
enough to accommodate the vertical reinforcement required by the layout detail selected from Figure R608.7(2) and provide the cover required by Section I 
R608.5.4.1. If necessary to achieve the required dimensions, form material shall be removed or use of flat wall forms is permitted. 
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WIND 
PERPENDICULAR 
TO RIDGE 

WIND 
PARALLEL 
TO RIDGE 

I~ w 
ENDWALL 

w 
ENDWALL 

ONE STORY OR TOP STORY OF 
~TWO STORY 

[TABLE R608.7(1B)] 
SEE SECTION R608.7.1.1 

FIRST STORY OF TWO STORY 
+--[(TABLE R608.7(1A)] 

SEE SECTION R608.7.1.1 

ONE STORY OR TOP STORY OF 
+-TWO STORY 

[TABLE R608.7(1C)] 
SEE SECTION R608.7.1.1 

FIRST STORY OF TWO STORY 
+-- [TABLE R608.7(1C)] 

SEE SECTION R608.7.1.1 

NOTE: EACH SOLID WALL SEGMENT (A, B, C, D, 
E, AND F) SHALL COMPLY WITH THE MINIMUM 
SOLID WALL SEGMENT LENGTH IN ORDER TO 
BE APPLICABLE TO THE MINIMUM SOLID WALL 
LENGTH EQUATIONS IN SECTION R608.7.1.1. 
SEE SECTION R608.7.2 

FIGURE R608.7(1) 
MINIMUM SOLID WALL LENGTH 
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R608.7.2.1 Minimum length of solid wall segment 
and maximum spacing. Only solid wall segments equal 
to or greater than 24 inches (610 mm) in length shall be 
included in the total length of solid wall required by Sec
tion R608.7.l. In addition, not more than two solid wall 
segments equal to or greater than 24 inches (610 mm) in 
length and less than 48 inches (1219 mm) in length shall 
be included in the required total length of solid wall. The 
maximum clear opening width shall be 18 feet (5486 
mm). See Figure R608.7(1). 

R608.7.2.2 Reinforcement in solid wall segments. 

R608.7.2.2.1 Horizontal shear reinforcement. 
Where reduction factors for design strength, R3, 

from Table R608.7(4) based on horizontal and verti
cal shear reinforcement being provided are used, 
solid wall segments shall have horizontal reiµforce
ment consisting of minimum No. 4 bars. Horizontal 
shear reinforcement shall be the same grade of steel 
required for the vertical reinforcement at the ends of 
solid wall segments by Section R608.7.2.2.2. 

The spacing of horizontal reinforcement shall not 
exceed the smaller of one-half the length of the solid 
wall segment, minus 2 inches (51 mm), and 18 
inches (457 mm). Horizontal shear reinforcement 
shall terminate in accordance with Section R608.6.4. 

R608.7.2.2.2 Vertical reinforcement. Vertical rein
forcement applicable to the reduction factor(s) for 
design strength, R3, from Table R608.7(4) that is 
used, shall be located at each end of each solid wall 
segment in accordance with the applicable detail in 
Figure R608.7(2). The No. 4 vertical bar required on 
each side of an opening by Section R608.8. l.2 is 
permitted to be used as reinforcement at the ends of 
solid wall segments where installed in accordance 
with the applicable detail in Figure R08.7(2). There 
shall be not less than two No. 4 bars at each end of 
solid wall segments located as required by the appli
cable detail in Figure R608.7(2). One of the bars at 
each end of solid wall segments shall be deemed to 
meet the requirements for vertical wall reinforce
ment required by Section R608.6. 

The vertical wall reinforcement at each end of 
each solid wall segment shall be developed below 
the bottom of the adjacent wall opening [see Figure 
R608.7(3)] by one of the following methods: 

1. Where the wall height below the bottom of the 
adjacent opening is equal to or greater than 22 
inches (559 mm) for No. 4 or 28 inches (711 
mm) for No. 5 vertical wall reinforcement, 
reinforcement around openings in accordance 
with Section R608.8. l shall be sufficient. 

2. Where the wall height below the bottom of the 
adjacent opening is less than required by Item 
1 above, the vertical wall reinforcement adja
cent to the opening shall extend into the foot
ing far enough to develop the bar in tension in 
accordance with Section R608.5.4.4 and Fig-
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ure R608.5.4(2), or shall be lap-spliced with a I 
dowel that is embedded in the footing far 
enough to develop the dowel-bar in tension. 

R608.7.2.2.3 Vertical shear reinforcement. Where I 
reduction factors for design strength, R3, from Table 
R608.7(4) based on horizontal and vertical shear I 
reinforcement being provided are used, solid wall 
segments shall have vertical reinforcement consist
ing of minimum No. 4 bars. Vertical shear reinforce
ment shall be the same grade of steel required by 
Section R608.7.2.2.2 for the vertical reinforcement I 
at the ends of solid wall segments. The spacing of 
vertical reinforcement throughout the length of the 
segment shall not exceed the smaller of one third the 
length of the segment, and 18 inches ( 457 mm). Ver
tical shear reinforcement shall be continuous 
between stories in accordance with Section 
R608.6.3, and shall terminate in accordance with 
Section R608.6.4. Vertical shear reinforcement I 
required by this section is permitted to be used for 
vertical reinforcement required by Table R608.6(1), I 
R608.6(2), R608.6(3) or R608.6(4), whichever is 
applicable. 

R608. 7 .2.3 Solid wall segments at corners. At all inte- I 
rior and exterior comers of exterior walls, a solid wall 
segment shall extend the full height of each wall story. 
The segment shall have the length required to develop 
the horizontal reinforcement above and below the adja
cent opening in tension in accordance with Section 
R608.5.4.4. For an exterior comer, the limiting dimen- I 
sion is measured on the outside of the wall, and for an 
interior comer the limiting dimension is measured on the 
inside of the wall. See Section R608.8. l. The length of a I 
segment contributing to the required length of solid wall 
shall comply with Section R608.7.2.1. I 

The end of a solid wall segment complying with the 
minimum length requirements of Section R608.7.2.l I 
shall be located not more than 6 feet (1829 mm) from 
each comer. 

R608.8 Requirements for lintels and reinforcement I 
around openings. 

R608.8.1 Reinforcement around openings. Reinforce- I 
ment shall be provided around openings in walls equal to 
or greater than 2 feet (610 mm) in width in accordance 
with this section and Figure R608.8(1), in addition to the I 
minimum wall reinforcement required by Sections 
R404. l.3, R608.6 and R608. 7. Vertical wall reinforcement I 
required by this section is permitted to be used as rein
forcement at the ends of solid wall segments required by 
Section R608.7.2.2.2 provided it is located in accordance I 
with Section R608.8.1.2. Wall openings shall have a mini
mum depth of concrete over the width of the opening of 8 
inches (203 mm) in flat walls and waffle-grid walls, and 
12 inches (305 mm) in screen-grid walls. Wall openings in 
waffle-grid and screen-grid walls shall be located such that 
not less than one-half of a vertical core occurs along each 
side of the opening. 
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DETAIL NOM. WALL REINFORCEMENT LAYOUT AT ENDS OF 
NO. THICKNESS, IN. SOLID WALL SEGMENTS NOTES 

~t 
For SI: 1 inch = 25.4 mm. 

3 inch Max. Typical 
1. See Table R608.7(4) for use 

2 inch Typical 
of details. 

) 4 4 0 -<)'" 

"' ' 

2. Minimum length of solid wall 

I - - - -- l segment and size and grade 
2 4 ••• • of reinforcement in each end 

of each solid wall segment 
shall be determined from 

I J 
Table R608.7(4). 

6 .- --
3 8 

10 • -

3 .. For minimum cover requirements, 
see Section R608.5.4.1. 

I J _._-.•. _--
' -

4 .. For details 3 - 8 where two '' 4 6 • ···r or more bars are in the same 

···-·-
.-· 

row parallel to the end of the 
segment, place bars so that 

1 inch Min. clear spacing Typical corner bars are as close to the 

i 
f i ·t 

sides of the wall segments as 

•• minimum cover requirements 

5 8 • of Section R608.5.4.1 will permit. 

t ---• 1," ,-; ' 

. . ' . 

5 .. For waffle- and screen-grid walls, 

·.···~ 
each end of each solid wall 

f 

• --
":: ... ': ·:. ~- _; i·, segment shall have rectangular 

6 8 • • flanges. In the through-the-wall 

• dimension, the flange shall be not 
less than 5% inches for 6-inch 
nominal waffle- and screen-grid 
forms, and not less than 7% 

' inches for 8-inch nominal waffle-

- -· -

- grid forms. In the in-plane 

•• ',_ dimension, flanges shall be long 
7 10 • 

-···-
-:>- enough to accommodate the 

• vertical reinforcement required 
- -- by the layout detail selected and 

provide the cover required by 

*_L Section R608.5.4.1. If necessary 
- ' ', " -- _, ' to achieve the required 

t •• -

dimensions, form material shall be 
'•: removed or flat wall forms are 

8 10 ' - - ::-- permitted. See Table R608.7(4), I,'-
·-----

,-

• •• Note e . 
; 

--

* For minimum cover see Section R608.5.4.1 

I FIGURE R608.7(2) 
VERTICAL REINFORCEMENT LAYOUT DETAIL 
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VERTICAL REINFORCEMENT EXTENDED 
OR DOWELED TO FOUNDATION WHERE 
WALL HEIGHT BELOW OPENING IS LESS 
THAN REQUIRED BY SECTION R608.7.2.2.2 

WALL CONSTRUCTION 

VERTICAL WALL REINFORCEMENT 
AT END OF SOLID WALL SEGMENT. 
SEE SECTION R608.7.2.2.2 

WALL HEIGHT 
BELOW LOWEST 

------+--ADJACENT 

ALSO, SEE FIGURE R608.8(1) 

OPENING MORE 
THAN REQUIRED 
BY SECTION 
R608.7.2.2.2 

FIGURE R608.7(3) 
VERTICAL WALL REINFORCEMENT ADJACENT TO WALL OPENINGS 

R608.8.1.l Horizontal reinforcement. Lintels comply- this section is used to satisfy the requirements of Section 
ing with Section R608.8.2 shall be provided above wall R608. 7 .2.2.2 in waffle- and screen-grid walls, a concrete 
openings equal to or greater than 2 feet (610 mm) in flange shall be created at the ends of the solid wall seg-
width. ments in accordance with Table R608.7(4), Note e. In 

Exception: Continuous horizontal wall reinforce- the top-most story, the reinforcement shall terminate in 

ment placed within 12 inches (305 mm) of the top of accordance with Section R608.6.4. 

the wall story as required in Sections R404. l .2.2 and R608.8.2 Lintels. Lintels shall be provided over all open-
R608.6.2 is permitted in lieu of top or bottom lintel ings equal to or greater than 2 feet (610 mm) in width. Lin-
reinforcement required by Section R608.8.2 provided tels with uniform loading shall conform to Sections 
that the continuous horizontal wall reinforcement R608.8.2.l and R608.8.2.2, or Section R608.8.2.3. Lintels 
meets the location requirements specified in Figures supporting concentrated loads, such as from roof or floor 
R608.8(2), R608.8(3), and R608.8(4) and the size beams or girders, shall be designed in accordance with ACI 
requirements specified in Tables R608.8(2) through 318. 
R608.8(10). R608.8.2.l Lintels designed for gravity load-bearing 
Openings equal to or greater than 2 feet (610 mm) in conditions. Where a lintel will be subjected to gravity 

width shall have not less than one No. 4 bar placed load condition 1through5 of Table R608.8(1), the clear 
within 12 inches (305 mm) of the bottom of the open- span of the lintel shall not exceed that permitted by 
ing. See Figure R608.8(1). Tables R608.8(2) through R608.8(8). The maximum 

Horizontal reinforcement placed above and below clear span of lintels with and without stirrups in flat walls 

an opening shall extend beyond the edges of the open- shall be determined in accordance with Tables R608.8(2) 

ing the dimension required to develop the bar in tension through R608.8(5), and constructed in accordance with 

in accordance with Section R608.5.4.4. Figure R608.8(2). The maximum clear span of lintels 
with and without stirrups in waffle-grid walls shall be 

R608.8.l.2 Vertical reinforcement. Not less than one determined in accordance with Tables R608.8(6) and 
No. 4 bar [Grade 40 (280 MPa)] shall be provided on R608.8(7), and constructed in accordance with Figure 
each side of openings equal to or greater than 2 feet ( 610 R608.8(3). The maximum clear span of lintels with and 
mm) in width. The vertical reinforcement required by without stirrups in screen-grid walls shall be determined· 
this section shall extend the full height of the wall story in accordance with Table R608.8(8), and constructed in 
and shall be located within 12 inches (305 mm) of each accordance with Figure R608.8(4). 
side of the opening. The vertical reinforcement required 

Where required by the applicable table, No. 3 stirrups on each side of an opening by this section is permitted to 
serve as reinforcement at the ends of solid wall segments shall be installed in lintels at a maximum spacing of d/2 

in accordance with Section R608.7.2.2.2, provided it is where d equals the depth of the lintel, D, less the cover of 

located as required by the applicable detail in Figure the concrete as shown in Figures R608.8(2) through 

R608. 7 (2). Where the vertical reinforcement required by R608.8(4). The smaller value of d computed for the top 
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and bottom bar shall be used to determine the maximum 
stirrup spacing. Where stirrups are required in a lintel 
with a single bar or two bundled bars in the top and bot
tom, they shall be fabricated like the letter "c" or "s" 
with 135-degree (2.36 rad) standard hooks at each end 
that comply with Section R608.5.4.5 and Figure 
R608.5.4(3) and installed as shown in Figures R608.8(2) 
through R608.8(4). Where two bars are required in the 
top and bottom of the lintel and the bars are not bundled, 
the bars shall be separated by not less than 1 inch (25 
mm). The free end of the stirrups shall be fabricated with 
90- or 135-degree (1.57 or 2.36 rad) standard hooks that 
comply with Section R608.5.4.5 and Figure R608.5.4(3) 
and installed as shown in Figures R608.8(2) and 
R608.8(3). For flat, waffle-grid and screen-grid lintels, 
stirrups are not required in the center distance, A, portion 
of spans in accordance with Figure R608.8(1) and 
Tables R608.8(2) through R608.8(8). See Section 
R608.8.2.2, Item 5, for requirement for stirrups through 
out lintels with bundled bars. 

R608.8.2.2 Bundled bars in lintels. It is permitted to 
bundle two bars in contact with each other in lintels if 
all of the following are observed: 

1. Bars equal to or less than No. 6 are bundled. 

2. Where the wall thickness is not sufficient to pro
vide not less than 3 inches (76 mm) of clear space 

CONTINUOUS BARAS REQUIRED 
BY SECTION R608.6.2 SHALL BE 
PERMITTED TO BE USED AS LINTEL 
REINFORCMENT WHERE LOCATED 
AS SHOWN IN FIGURES R608.8(2) 
R608.8(3) AND R608.8(4) 

WALL REINFORCEMENT 
AS REQUIRED 

• LENGTH REQUIRED TO 
DEVELOP BAR IN TENSION
SEE SECTION R608.8.1.1 

beside bars (total on both sides) oriented horizon
tally in a bundle, the bundled bars shall be ori
ented in a vertical plane. 

3. Where vertically oriented bundled bars terminate 
with standard hooks to develop the bars in ten
sion beyond the support (see Section R608.5.4.4), I 
the hook extensions shall be staggered to provide 
not less than 1 inch (25 mm) clear spacing 
between the extensions. 

4. Bundled bars shall not be lap spliced within the 
lintel span and the length on each end of the lintel 
that is required to develop the bars in tension. 

5. Bundled bars shall be enclosed within stirrups 
throughout the length of the lintel. Stirrups and 
the installation thereof shall comply with Section 
R608.8.2.l. I 

R608.8.2.3 Lintels without stirrups designed for 
nonload-bearing conditions. The maximum clear span 
of lintels without stirrups designed for nonload-bearing 
conditions of Table R608.8(1).l shall be determined in I 
accordance with this section. The maximum clear span 
of lintels without stirrups in flat walls shall be deter
mined in accordance with Table R608.8(9), and the I 
maximum clear span of lintels without stirrups in walls 
of waffle-grid or screen-grid construction shall be 
determined in accordance with Table R608.8(10). 

SEE FIGURES R608.8(2), 
R608.8(3) AND R608.8(4) 

TOP AND BOTTOM 
LINTEL REINFORCEMENT 
AS REQUIRED-SEE 
SECTION R608.8.2 

VERTICAL REINFORCEMENT BESIDE OPENING. 
SEE SECTION R608.8.1.2 

I 

ELEVATION OF WALL 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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FIGURE R608.8(1) 
REINFORCEMENT OF OPENINGS 
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11/,IN. 
MINIMUM --1-i~ 

21/,IN. 
MAXIMUM 

D d ~ 
a. 
g 

11/,IN. 

.T 
HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED* 

MINIMUM NO. 3 
STIRRUP AS REQUIRED 
"C" STIRRUPS ARE 
ACCEPTABLE 

MINIMUM-----..,±---+---;~ 

2'/,IN. 

HORIZONTAL BOTTOM 
LINTEL REINFORCEMENT 
AS REQUIRED* 

Maximum 

For SI: 1inch=25.4 mm. 

11
/, IN. 

MINIMUM 
21/,IN. 

MAXIMUM 

1'/,IN. 
MINIMUM 

2'/,IN. 
MAXIMUM 

11/,IN. 

D 

* FOR BUNDLED BARS, SEE SECTION R608.8.2.2. 
SECTION CUT THROUGH FLAT WALL LINTEL 

FIGURE R608.8(2) 
LINTEL FOR FLAT WALLS 

T HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED 

MINIMUM NO. 3 
STIRRUP AS REQUIRED 
"C" STIRRUPS ARE 
ACCEPTABLE 

CONCRETE WEB (HIDDEN) 

VERTICAL CONCRETE CORE 

(a) SINGLE FORM HEIGHT SECTION CUT THROUGH VERTICAL CORE OF A WAFFLE-GRID LINTEL 

T 

~ 
d a. 

g 

HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED* 

MINIMUM NO. 3 
STIRRUP AS REQUIRED -----i._ 

"C" STIRRUPS ARE 
ACCEPTABLE 

CONCRETE WEB (HIDDEN) 

------ ~~R~~~~~~L:LACE 

VERTICAL CONCRETE CORE 

MINIMUM --0----,1~_.. 
2'/,IN. 

MAXIMUM 

For SI: 1 inch= 25.4 mm. 

(b) DOUBLE FORM HEIGHT SECTION CUTTHROUGH VERTICAL CORE OF A WAFFLE-GRID LINTEL 

*FOR BUNDLED BARS, SEE SECTION R608.8.2.2. 

NOTE: CROSS-HATCHING REPRESENTS THE AREA IN WHICH FORM MATERIAL SHALL BE REMOVED, 
IF NECESSARY, TO CREATE FLANGES CONTINUOUS THE LENGTH OF THE LINTEL. FLANGES SHALL 
HAVE A MINIMUM THICKNESS OF 3 IN., AND A MINIMUM WIDTH OF 5 IN. AND 7 IN. IN 6 IN. NOMINAL 
AND 8 IN. NOMINAL WAFFLE-GRID WALLS, RESPECTIVELY. SEE NOTE a TO TABLES R608.8(6) 
AND R608.8(10). 

FIGURE R608.8(3) 
LINTELS FOR WAFFLE-GRID WALLS 
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WALL CONSTRUCTION 

11
/ 2 IN. 

MINIMUM 
21

/ 2 IN. 
MAXIMUM 

11
/ 2 IN. 

MINIMUM 
2'/2 IN. 

MAXIMUM 

11
/ 2 IN. 

MINIMUM 
21

/ 2 IN. 
MAXIMUM 

11
/ 2 IN. 

MINIMUM 
21

/ 2 IN. 
MAXIMUM 

D 

(a) SINGLE FORM HEIGHT SECTION CUT THROUGH 
VERTICAL CORE OF A SCREEN-GRID LINTEL 

D d 

0:: 
<( 

0:: 

~ 
d ~ 

g 
0 
Cll 

(b} DOUBLE FORM HEIGHT SECTION CUT THROUGH VERTICAL 
CORE OF A SCREEN-GRID LINTEL 

*FOR BUNDLED BARS, SEE SECTION R608.8.2.2 

HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED* 

HORIZONTAL CONCRETE 
CORE (HIDDEN) 

VERTICAL CONCRETE CORE 

FORM - STAY-IN-PLACE 
OR REMOVABLE 

HORIZONTAL BOTTOM LINTEL 
REINFORCEMENT AS REQUIRED* 

HORIZONTAL CONCRETE 
CORE {HIDDEN) 

HORIZONTAL TOP 
LINTEL REINFORCEMENT 
AS REQUIRED* 

MINIMUM NO. 3 
STIRRUP AS REQUIRED 
"C" STIRRUPS ARE 
ACCEPTABLE 

VERTICAL CONCRETE CORE 

HORIZONTAL BOTTOM LINTEL 
REINFORCEMENT AS REQUIRED* 

NOTE: CROSS-HATCHING REPRESENTS THE AREA IN WHICH FORM MATERIAL SHALL BE REMOVED, 
IF NECESSARY, TO CREATE FLANGES CONTINUOUS THE LENGTH OF THE LINTEL. FLANGES 
SHALL HAVE A MINIMUM THICKNESS OF 2.5 IN.ANDAMINIMUM WIDTH OF 5 IN. SEE NOTE a 
TO TABLES R608.8(8} AND R608.8(10). 

For SI: 1 inch= 25.4 mm. 
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FIGURE R608.8{4) 
LINTELS FOR SCREEN-GRID WALLS 
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WALL CONSTRUCTION 

TABLE R608.8(1) I 
LINTEL DESIGN LOADING CONDITIONS"· b, d 

DESCRIPTION OF LOADS AND OPENINGS ABOVE INFLUENCING DESIGN OF LINTEL DESIGN LOAD 
CONDITION" 

Opening in wall of top story of two-story building, or first story of one-story building 

Wall supporting loads from roof, including Top of lintel equal to or less than W/2 below top of wall 2 
attic floor, if applicable, and Top of lintel greater than W /2 below top of wall NLB 

Wall not supporting loads from roof or attic floor NLB 

Opening in wall of first story of two-story building where wall immediately above is of concrete construction, 
or opening in basement wall of one-story building where wall immediately above is of concrete construction 

Top of lintel greater than W /2 below bottom of opening in story above 1 

LB ledger board mounted to side of wall 
Top of lintel less than or equal to W /2 

Opening is entirely within the footprint 1 with bottom of ledger less than or equal to of the opening in the story above 
W/2 above top of lintel, and below bottom of opening in story above, 

Opening is partially within the footprint of and 4 the opening in the story above 

LB ledger board mounted to side of wall with bottom of ledger more than W /2 above top of lintel NLB 

Top of lintel greater than W /2 below bottom of opening in story above NLB 
NLB ledger board mounted to side of wall 

Opening is entirely within the footprint 
with bottom of ledger less than or equal to Top oflintel less than or equal to W /2 of the opening in the story above 

NLB 
W /2 above top of lintel, or no ledger board, below bottom of opening in story above, 

and and Opening is partially within the footprint of 1 the opening in the story above 

Opening in basement wall of two-story building 
where walls of two stories above are of concrete construction 

Top oflintel greater than W/2 below bottom of opening in story above 1 

LB ledger board mounted to side of wall 
Top oflintel less than or equal to W /2 

Opening is entirely within the footprint 
1 with bottom of ledger less than or equal to of the opening in the story above 

W/2 above top of lintel, and below bottom of opening in story above, 
Opening is partially within the footprint of and 5 the opening in the story above 

LB ledger board mounted to side of wall with bottom of ledger more than W/2 above top of lintel NLB 

Top of lintel greater than W /2 below bottom of opening in story above NLB 
NLB ledger board mounted to side of wall 

Opening is entirely within the footprint 
with bottom of ledger less than or equal to Top oflintel less than or equal to W/2 of the opening in the story above NLB 

W/2 above top of lintel, or no ledger board, below bottom of opening in story above, 
and and Opening is partially within the footprint of 

1 the opening in the story above 

Opening in wall of first story of two-story building where wall immediately above is of light-framed construction, 
or opening in basement wall of one-story building where wall immediately above is of light-framed construction 

Wall supporting loads from roof, second Top of lintel equal to or less than W/2 below top of wall 3 
floor and top-story wall of light-framed 

Top of lintel greater than W/2 below top of wall NLB construction, and 

Wall not supporting loads from roof or second floor NLB 

a. LB means load bearing, NLB means nonload bearing, and W means width of opening. 
b. Footprint is the area of the wall b.elow an opening in the story above, bounded by the bottom of the opening and vertical lines extending downward from the 

edges of the opening. 
c. For design loading condition "NLB" see Tables R608,8(9) and R608.8(10). For all other design loading conditions, see Tables R608.8(2) through R608.8(8). I 
d. A NLB ledger board is a ledger attached to a wall that is parallel to the span of the floor, roof or ceiling framing that supports the edge of the floor, ceiling or 

roof. 
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WALL CONSTRUCTION 

TABLE R608.8(2) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS·· b, c, d, e, '· m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 

LINTEL DEPTH, 
NUMBER OF BARS 

STEEL YIELD 
1 2 3 4 5 

AND BAR SIZE IN ou 
TOP AND BOTTOM 

STRENGTHh, fy Maximum ground snow load (psf) 
(inches) OF LINTEL (psi) - 30 70 30 70 30 70 30 70 

Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i 3-2 3-4 2-4 2-6 2-2 2-1 2-0 2-0 2-0 

40,000 5-2 5-5 4-1 4-3 3-10 3-7 3-4 2-9 2-9 
1-#4 

60,000 6-2 6-5 4-11 5-1 4-6 4-2 3-8 2-11 2-10 
8 

40,000 6-3 6-7 5-0 5-2 4-6 4-2 3-8 2-11 2-10 
1-#5 

60,000 DR DR DR DR DR DR DR DR DR 
Center distanceAk. 1 1-1 1-2 0-8 0-9 0-7 0-6 0-5 0-4 0-4 

Span without stirrupsi, i 3-4 3-7 2-9 2-11 2-8 2-6 2-5 2-2 2-2 

40,000 6-7 7-0 5-4 5-7 5-0 4-9 4-4 3-8 3-7 
1-#4 

60,000 7-11 8-6 6-6 6-9 6-0 5-9 5-3 4-5 4-4 

40,000 8-1 8-8 6-7 6-10 6-2 5-10 5-4 4-6 4-5 
12 1-#5 

60,000 9-8 10-4 7-11 8-2 7-4 6-11 6-2 4-10 4-8 

2-#4 40,000 9-1 9-8 7-4 7-8 6-10 6-6 6-0 4-10 4-8 

1-#6 60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 1-8 1-11 1-1 1-3 1-0 0-11 0-9 0-6 0-6 

Span without stirrups~i 4-7 5-0 3-11 4-0 3-8 3-7 3-4 3-1 3-0 

40,000 6-8 7-3 5-6 5-9 5-2 4-11 4-6 3-10 3-8 
1-#4 

60,000 9-3 10-1 7-9 8-0 7-2 6-10 6-3 5-4 5-2 

40,000 9-6 10-4 7-10 8-2 7-4 6-11 6-5 5-5 5-3 
1-#4 

60,000 11-5 12-5 9-6 9-10 8-10 8-4 7-9 6-6 6-4 
16 

2-#4 40,000 10-7 11-7 8-10 9-2 8-3 7-9 7-2 6-1 5-11 

1-#6 60,000 12-9 13-10 10-7 11-0 9-10 9-4 8-7 6-9 6-6 

40,000 13-0 14-1 10-9 11-2 9-11 9-2 8-2 6-6 6-3 
2-#5 

60,000 DR DR DR DR DR DR DR DR DR 
Center distancek. 1 2-3 2-8 1-7 1-8 1-4 1-3 1-0 0-9 0-8 

Span without stirrupsi,i 5-9 6-5 5-0 5-2 4-9 4-7 4-4 3-11 3-11 

40,000 7-5 8-2 6-3 6-6 5-10 5-7 5-1 4-4 4-2 
1-#4 

60,000 9-0 10-0 7-8 7-11 7-1 6-9 6-3 5-3 5-1 

40,000 9-2 10-2 7-9 8-1 7-3 6-11 6-4 5-4 5-2 
1-#5 

60,000 12-9 14-2 10-10 11-3 10-1 9-7 8-10 7-5 7-3 

2-#4 40,000 11-10 13-2 10-1 10-5 9-4 8-11 8-2 6-11 6-9 
20 

1-#6 60,000 14-4 15-10 12-1 12-7 11-3 10-9 9-11 8-4 8-1 

40,000 14-7 16-2 12-4 12-9 11-4 10-6 9-5 7-7 7-3 
2-#5 

60,000 17-5 19-2 14-9 15-3 13-5 12-4 11-0 8-8 8-4 

40,000 16-4 18-11 12-7 13-3 11-4 10-6 9-5 7-7 7-3 
2-#6 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 2-9 3-5 2-0 2-2 1-9 1-7 1-4 0-11 0-11 

(continued) 
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WALL CONSTRUCTION 

TABLE R608.8(2}-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLSa,b,c,d,e,t,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 

NUMBER OF BARS 1 2 3 4 5 
LINTEL DEPTH, D 9 AND BAR SIZE IN STEEL YIELD STRENGTHh, Maximum ground snow load (psf) 

(inches) TOP AND BOTIOM fy (psi) 
OF LINTEL - 30 70 30 70 30 70 30 70 

Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i 6-11 7-9 6-1 6-3 5-9 5-7 5-3 4-9 4-8 

. 40,000 8-0 9-0 6-11 7-2 6-5 6-2 5-8 4-9 4-8 
1-#4 

60,000 9-9 11-0 8-5 8-9 7-10 7-6 6-11 5-10 5-8 

40,000 10-0 11-3 8-7 8-11 8-0 7-7 7-0 5-11 5-9 
1-#5 

60,000 13-11 15-8 12-0 12-5 11-2 10-7 9-10 8-3 8-0 

2-#4 40,000 12-11 14-6 11-2 11-6 10-5 9-10 9-1 7-8 7-5 
24 1-#6 60,000 15-7 17-7 13-6 13-11 12-7 11-11 11-0 9-3 9-0 

40,000 15-11 17-11 13-7 14-3 12-8 11-9 10-8 8-7 8-4 
2-#5 

60,000 19-1 21-6 16~5 17-1 15-1 14-0 12-6 9-11 9-7 

40,000 17-7 21-1 14-1 14-10 12-8 11-9 10-8 8-7 8-4 
2-#6 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 3-3 4-1 2-5 2-7 2-1 1-11 1-7 1-2 1-1 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
a. See Table R608.3 for tolerances permitted from nominal thickness. I 
b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 
c. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. I 
d. Deflection criterion is U240, where Lis the clear span of the lintel in inches, or 1

/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads and between lintel depths. 
f. DR indicates design required. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 
i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, .shall be permitted to be multiplied by 1.10. 
m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 I 

feet are shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(3) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLSa,b,c,d,e,i,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 1 2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 

o• SIZE IN TOP AND STRENGTH", fy Maximum ground snow load (psf) 
(Inches) BOTTOM OF (psi) - 30 70 30 70 30 70 30 70 

LINTEL 
Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i 4-2 4-8 3-1 3-3 2-10 2-6 2-3 2-0 2-0 

40,000 5-1 5-5 4-2 4-3 3-10 3-6 3-3 2-8 2-7 
1-#4 

60,000 6-2 6-7 5-0 5-2 4-8 4-2 3-11 3-3 3-2 

40,000 6-3 6-8 5-1 5-3 4-9 4-3 4-0 3-3 3-2 
8 1-#5 

60,000 7-6 8-0 6-1 6-4 5-8 5-1 4-9 3-8 3-6 

2-#4 40,000 7-0 7-6 5-8 5-11 5-3 4-9 4-5 3-8 3-6 

1-#6 60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 1-7 1-10 1-1 1-2 0-11 0-9 0-8 0-5 0-5 

Span without stirrupsi.i 4-2 4-8 3-5 3-6 3-2 2-11 2-9 2-5 2-4 

40,000 5-7 6-1 4-8 4-10 4-4 3-11 3-8 3-0 2-11 
1-#4 

60,000 7-9 8-6 6-6 6-9 6-1 5-6 5-1 4-3 4-1 

40,000 7-11 8-8 6-8 6-11 6-2 5-7 5-2 4-4 4-2 
1-#5 

60,000 9-7 10-6 8-0 8-4 7-6 6-9 6-3 5-2 5-1 

2-#4 40,000 8-11 9-9 7-6 7-9 6-11 6-3 5-10 4-10 4-8 
12 

1-#6 60,000 10-8 11-9 8-12 9-4 8-4 7-6 7-0 5-10 5-8 

40,000 10-11 12-0 9-2 9-6 8-6 7-8 7-2 5-6 5-3 
2-#5 

60,000 12-11 14-3 10-10 11-3 10-1 9-0 8-1 6-1 5-10 

40,000 12-9 14-0 10-8 11-1 9-7 8-1 7-3 5-6 5-3 
2-#6 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 2-6 3-0 1-9 1-10 1-6 1-3 1-1 0-9 0-8 

Span without stirrupsi,i 5-7 6-5 4-9 4-11 4-5 4-0 3-10 3-4 3-4 

40,000 6-5 7-2 5-6 5-9 5-2 4-8 4-4 3-7 3-6 
1-#4 

60,000 7-10 8-9 6-9 7-0 6-3 5-8 5-3 4-4 4-3 

40,000 7-11 8-11 6-10 7-1 6-5 5-9 5-4 4-5 4-4 
1-#5 

60,000 11-1 12-6 9-7 9-11 8-11 8-0 7-6 6-2 6-0 

2-#4 40,000 10-3 11-7 8-10 9-2 8-3 7-6 6-11 5-9 5-7 
16 

1-#6 60,000 12-5 14-0 10-9 11-1 10-0 9-0 8-5 7-0 6-9 

40,000 12-8 14-3 10-11 11-4 10-2 9-2 8-7 6-9 6-6 
2-#5 

60,000 15-2 17-1 13-1 13-7 12-3 11-0 10-3 7-11 7-7 

40,000 14-11 16-9 12-8 13-4 11-4 9-8 8-8 6-9 6-6 
2-#6 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance A k. 1 3-3 4-1 2-5 2-7 2-1 1-9 1-6 1-0 1-0 

(continued) 
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WALL CONSTRUCTION 

· TABLE R608.8(3)-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLSa,b,c,d,e,f,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.B(1) I 
NUMBER OF 1 2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 

D• SIZE IN TOP AND STRENGTH\ fy Maximum ground snow load (psf) 
(inches) BOTTOM OF (psi) 30 70 30 70 30 70 30 70 LINTEL -

Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i 6-11 8-2 6-1 6-3 5-8 5-2 4-11 4-4 4-3 

40,000 8-9 10-1 7-9 8-0 7-3 6-6 6-1 5-1 4-11 
1-#5 

60,000 10-8 12-3 9-5 9-9 8-10 8-0 7-5 6-2 6-0 

2-#4 40,000 9-11 11-4 8-9 9-1 8-2 7-4 6-10 5-8 5-7 

1-#6 60,000 13-9 15-10 12-2 12-8 11-5 10-3 9-7 7-11 7-9 
20 

40,000 14-0 16-2 12-5 12-11 
2-#5 

11-7 10-6 9-9 7-11 7-8 

60,000 16-11 19-6 15-0 15-6 14-0 12-7 11-9 9-1 8-9 

40,000 16-7 
2-#6 

19-1 14-7 15-3 13-1 11-3 10-2 7-11 7-8 

60,000 19-11 22-10 17-4 18-3 15-6 13-2 11-10 9-1 8-9 

Center distance A k. 1 3-11 5-2 3-1 3-3 2-8 2-2 1-11 1-4 1-3 

Span without stirrupsi,i 8-2 9-10 7-4 7-8 6-11 6-4 5-11 5-3 5-2 

40,000 9-5 11-1 8-7 8-10 8-0 7-3 6-9 5-7 5-5 
1-#5 

60,000 11-6 13-6 10-5 10-9 9-9 8-9 8-2 6-10 6-8 

2-#4 40,000 10-8 12-6 9-8 10-0 9-0 8-2 7-7 6-4 6-2 

1-#6 60,000 12-11 15-2 11-9 12-2 11-0 9-11 9-3 7-8 7-6 
24 

40,000 15-2 17-9 13-9 14-3 
2-#5 

12-10 11-7 10-10 9-0 8-9 

60,000 18-4 21-6 16-7 17-3 15-6 14-0 13-1 10-4 10-0 

40,000 18-0 21-1 16-4 16-11 14-10 12-9 11-8 9-2 8-11 
2-#6 

60,000 21-7 25-4 19-2 20-4 17-2 14-9 13-4 10-4 10-0 

Center distance A k. 1 4-6 6-2 3-8 4-0 3-3 2-8 2-3 1-7 1-6 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pounds per square foot= 0.0479 kPa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
a. See Table R608.3 for tolerances permitted from nominal thickness. I 
b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 
c. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. I 
d. Deflection criterion is U240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads and between lintel depths. 
f. DR indicates design required. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

· i. Allowable clear span without stirrups applicable to all lintels of the same depi:h, D. Top and bottom reinforcement for lintels without stirrups shall be not less 
than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be 
multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and 
bottom reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that 
is equal to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 
m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greaterthan 18 I 

feet are shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(4) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS•,b,c,d,e,t,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 

1 2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 
o• SIZE IN TOP AND STRENGTH", fy Maximum ground snow load (psf) 

(inches) BOTTOM OF (psi) 
30 70 30 70 30 70 30 70 LINTEL -

Maximum clear span of lintel (feet - inches) 

Span without stirrupsi.i 4-4 4-9 3-7 3-9 3-4 2-10 2-7 2-1 2-0 

40,000 4-4 4-9 3-7 3-9 3-4 2-11 2-9 2-3 2-2 
1-#4 

60,000 6-1 6-7 5-0 5-3 4-8 4-0 3-9 3-1 3-0 
40,000 6-2 6-9 5-2 5-4 

1-#5 
4-9 4-1 3-10 3-2 3-1 

60,000 7-5 8-1 6-2 6-5 
8 

5-9 4-11 4-7 3-9 3-8 

2-#4 40,000 6-11 7-6 5-9 6-0 5-4 4-7 4-4 3-6 3-5 
1-#6 60,000 8-3 9-0 6-11 7-2 6-5 5-6 5-2 4-2 4-1 

40,000 8-5 9-2 7-0 7-3 6-6 5-7 5-3 4-2 4-0 
2-#5 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance Ak, 1 2-1 2-6 1-5 1-6 1-3 0-11 0-10 0-6 0-6 

Span without stirrupsi.i 4-10 5-8 4-0 4-2 3-9 3-2 3-0 2-7 2-6 
40,000 5-5 6-1 4-8 4-10 4-4 3-9 3-6 2-10 2-10 

1-#4 
60,000 6-7 7-5 5-8 5-11 5-4 4-7 4-3 3-6 3-5 
40,000 6-9 7-7 5-9 6-0 5-5 4-8 4-4 3-7 3-6 

1-#5 
60,000 9-4 10-6 8-1 8-4 7-6 6-6 6-1 5-0 4-10 

2-#4 40,000 8-8 9-9 7-6 7-9 7-0 6-0 5-8 4-7 4-6 
12 1-#6 60,000 10-6 11-9 9-1 9-5 8-5 7-3 6-10 5-7 5-5 

40,000 10-8 12-0 9-3 9-7 8-7 7-5 6-11 5-6 5-4 
2-#5 

60,000 12-10 14-5 11-1 11-6 10-4 8-11 8-4 6-7 6-4 
40,000 12-7 14-2 10-10 11-3 10-2 8-3 7-6 5-6 5-4 

2-#6 
60,000 DR DR DR DR DR DR DR DR DR 

Center distance A 1c, 1 3-2 4-0 2-4 2-6 2-0 1-6 1-4 0-11 0-10 
Span without stirrupsi,i ·;·C("!).iq:''.: i·:·;,7-~0'" '..Y.?"·7'>·· 1 :4~J<ht 1::'~.i')·:·;;, 11,.:iJ,5·\ :r':ff..=~·.~ .. ·>:·;$;1'~'~• tr~~R'<: ;,,' -'. .:,-_ ;.·· .. :- ,,:-: ·.:. 

40,000 6-2 7-1 5-6 5-8 5-1 4-5 4-2 3-5 3-4 
1-#4 

60,000 7-6 8-8 6-8 6-11 6-3 5-5 5-1 4-2 4-0 
40,000 7-8 8-10 6-10 7-1 

1-#5 
6-4 5-6 5-2 4-3 4-1 

60,000 9-4 10-9 8-4 8-7 7-9 6-8 6-3 5-2 5-0 

2-#4 40,000 8-8 10-0 7-8 8-0 7-2 6-2 5-10 4-9 4-8 
16 1-#6 60,000 12-0 13-11 10-9 11-2 10-0 8-8 8-1 6-8 6-6 

40,000 12-3 14-2 11-0 11-4 10-3 8-10 8-3 6-9 6-7 
2-#5 

60,000 14-10 17-2 13-3 13-8 12-4 10-8 10-0 7-11 7-8 
40,000 14-6 16-10 13-0 13-5 

2-#6 
12-1 10-1 9-2 6-11 6-8 

60,000 17-5 20-2 15-7 16-1 14-6 11-10 10-8 7-11 7-8 
Center distancek, 1 4-1 5-5 3-3 3-6 2-10 2-1 1-10 1-3 1-2 

(continued) 
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WALL CONSTRUCTION 

TABLE R608.8(4)-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS•,b,c,d,e,r,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) I 
NUMBER OF 

1 2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 
o• SIZE IN TOP STRENGTH", fy Maximum ground snow load (psf) 

(inches) AND BOTTOM (psi) · - 30 70 30 70 30 70 30 70 OF LINTEL 
Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,j 7-10 9-10 7-1 7-5 6-7 5-8 5-4 4-7 4-6 

40,000 8-4 9-11 7-8 8-0 7-2 6-3 5-10 4-9 4-8 
1-#5 

60,000 10-2 12-1 9-5 9-9 8-9 7-7 7-1 5-10 5-8 

2-#4 40,000 9-5 11-3 8-8 9-0 8-1 7-0 6-7 5-5 5-3 
1-#6 60,000 11-6 13-8 10-7 11-0 9-11 8-7 8-0 6-7 6-5 

20 
40,000 11-9 13-11 10-10 11-2 10-1 8-9 8-2 6-8 6-7 

2-#5 
60,000 16-4 19-5 15-0 15-7 14-0 12-2 11-4 9-3 9-0 

40,000 16-0 19-0 14-9 15-3 
2-#6 

13-9 11-10 10-10 8-3 8-0 

60,000 19-3 22-11 17-9 18-5 16-7 13-7 12-4 9-3 9-0 

Center distance A k. 1 4-10 6-10 4-1 4-5 3-7 2-8 2-4 1-7 1-6 

Span without stirrupsi,i '\~~2., .. 11-9' ··1·"·,8~7 ;1c~8~H;• 1··\8~of' •·'6cll : !:.~.8::6 );5~1''. I•: 5c6:' - .... ' <' .. .. ;· r,·,:,--; 

40,000 8-11 10-10 8-6 8-9 7-11 6-10 6-5 5-3 5-2 
1-#5 

60,000 10-11 13-3 10-4 10-8 9-8 8-4 7-10 6-5 6-3 

2-#4 40,000 10-1 12-3 9-7 9-11 8-11 7-9 7-3 6-0 5-10 
1-#6 60,000 12-3 15-0 11-8 12-1 10-11 9-5 8-10 7-3 7-1 

24 
40,000 12-6 15-3 11-11 12-4 

2-#5 
11-1 9-7 9-0 7-5 7-3 

60,000 17-6 21-3 16-7 17-2 15-6 13-5 12-7 10-4 10-1 

40,000 17-2 20-11 16-3 16-10 15-3 13-2 12-4 9-7 9-4 
2-#6 

60,000 20-9 25-3 19-8 20-4 18-5 15-4 14-0 10-7 10-3 

Center distance A k. 1 5-6 8-1 4-11 5-3 4-4 3-3 2-10 1-11 1-10 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, Grade 40 = 280 MPa; Grade 60 = 420 MPa. 
Note: Top and bottom reinforcement for lintels without stirrups shown in shaded cells shall be equal to or greater than that required for lintel of the same depth 

and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups. 
a. See Table R608.3 for tolerances permitted from nominal thickness. I 
b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 
c. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. I 
d. Deflection criterion is U240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads and between lintel depths. 
f. DR indicates design required. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 
i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to ·be 
multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and 
bottom reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that 
is equal to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

1. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 
m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 I 

feet are shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(5) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLSa,b,c,d,e,f,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 1 2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 

oo SIZE IN TOP AND STRENGTH", fy Maximum ground snow load (psf) 
(inches) BOTTOM OF (psi) - 30 70 30 70 30 70 30 70 LINTEL 

Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i b::. 't:C:i)';•;_;:: 
'''.'.!~ff',;, '~:;£.%'·;:: 1:i:1:'1:i!V.- \'f.V,\ I'.•:·_-,",'''' 

1·.:, --.i~f''"~· 
., .. : •. r:-:•";•.·.-,; 

;?•.::J'.1;; 
"~·':;·:""-~'-··-,,7-,··:··~- I:~.~~?-,~•;( (.•{rf~cf;,,~ 

40,000 4-3 4-9 3-7 3-9 3-4 2-9 2-7 2-1 2-1 
1-#4 

60,000 5-11 6-7 5-0 5-3 4-8 3-10 3-8 2-11 2-11 

40,000 6-1 6-9 5-2 5-4 4-9 3-11 3-9 3-0 2-11 
1-#5 

60,000 7-4 8-1 6-3 6-5 5-9 4-9 4-6 3-7 3-7 

2-#4 40,000 6-10 7-6 5-9 6-0 5-5 4-5 4-2 3-4 3-4 
8 1-#6 60,000 8-2 9-1 6-11 7-2 6-6 5-4 5-0 4-1 4-0 

40,000 8-4 9-3 7-1 7-4 6-7 5-5 5-1 4-1 4-0 
2-#5 

60,000 9-11 11-0 8-5 8-9 7-10 6-6 6-1 4-8 4-6 
40,000 9-9 10-10 8-3 8-7 7-9 6-4 5-10 4-1 4-0 

2-#6 
60,000 DR DR DR DR DR DR DR DR DR 

I' Center distance A k. 1 2-6 3-1 1-10 1-11 1-7 1-1 0-11 0-7 0-7 
Span without stirrupsi,i ;_;·~·ti~$:N~~ •iY·?·"t[.$; 4-7 p!,4~19:: 4-3 3-5 3-3 2-8 2-8 

40,000 5-3 6-0 4-8 4-10 4-4 3-7 3-4 2-9 2-8 
1-#4 

60,000 6-5 7-4 5-8 5-10 5-3 4-4 4-1 3-4 3-3 

40,000 6-6 7-6 5-9 6-0 5-5 4-5 4-2 3-5 3-4 
1-#5 

60,000 7-11 9-1 7-0 7-3 6-7 5-5 5-1 4-2 4-0 

2-#4 40,000 7-4 8-5 6-6 6-9 6-1 5-0 4-9 3-10 3-9 
12 1-#6 60,000 10-3 11-9 9-1 9-5 8-6 7-0 6-7 5-4 5-3 

40,000 10-5 
2-#5 

12-0 9-3 9-7 8-8 7-2 6-9 5-5 5-4 

60,000 12-7 14-5 11-2 11-6 10-5 8-7 8-1 6-6 6-4 

40,000 12-4 14-2 10-11 11-4 10-2 8-5 7-8 5-7 5-5 
2-#6 

60,000 14-9 17-0 13-1 13-6 12-2 10-0 9-1 6-6 6-4 
Center distance A k. 1 3-9 4-11 2-11 3-2 2-7 1-9 1-7 1-0 1-0 

Span without stirrupsi,i '.'/fc!{.f,~ ~;~•:.~~UJ;~· :~~H!i~~;fri ;. !J§~~z~:! 1;r:~,1w1 : •'/'ftf{9(i} •.'.. ''"''' :r:-'~,~g-:;,Yi! l;i~·tqf-~·.:\~-· 0:--::-.,-...,,,.._, 
40,000 5-11 7-0 5-5 5-8 5-1 4-3 4-0 3-3 3-2 

1-#4 
60,000 7-3 8-7 6-8 6-11 6-3 5-2 4-10 3-11 3-10 

40,000 7-4 8-9 6-9 7-0 6-4 5-3 4-11 4-0 3-11 
1-#5 

60,000 9-0 10-8 8-3 8-7 7-9 6-5 6-0 4-11 4-9 

2-#4 40,000 8-4 9-11 7-8 7-11 7-2 5-11 5-7 4-6 4-5 
16 1-#6 60,000 10-2 12-0 9-4 9-8 8-9 7-3 6-10 5-6 5-5 

40,000 10-4 12-3 9-6 9-10 8-11 7-4 6-11 5-8 5-6 
2-#5 

60,000 14-4 17-1 13-3 13-8 12-4 10-3 9-8 7-10 7-8 
40,000 14-1 16-9 13-0 13-5 12-2 10-1 9-6 7-0 6-10 

2-#6 
60,000 17-0 20-2 15-8 16-2 14-7 12-0 10-11 8-0 7-9 

Center distancek. 1 4-9 6-8 4-0 4-4 3-6 2-5 2-2 1-5 1-4 

(continued) 
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WALL CONSTRUCTION 

TABLE R608.8(5)-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH-NOMINAL THICK FLAT LINTELS IN LOAD-BEARING WALLS•,b,c,d,e,f,m 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) I 
NUMBER OF 

1 2 3 4 5 
LINTEL DEPTH, BARS AND BAR STEEL YIELD 

oa SIZE IN TOP STRENGTH", fy Maximum ground snow load (psf) 
(inches) AND BOTTOM (psi) - 30 70 30 70 30 70 30 70 

OF LINTEL 
Maximum clear span of lintel (feet - inches) 

Span without stirrupsi,i ic;.i .• ~(/~; ~:::~~i~~: l.~" ~' ~'- l.:··sc1:::·, .. 5.'st:" ···· R07~5',i~ ~ ~ 1::'1;,'ll.=l'li' l<:f4~~2~i ,. " ··' ., .. l::IL'•.'·•'"T< 

40,000 6-5 7-10 6-2 6-4 5-9 4-9 4-6 3-8 3-7 
1-#4 

60,000 7-10 9-7 7-6 7-9 7-0 5-10 5-6 4-5 4-4 

40,000 8-0 9-9 7-8 7-11 7-2 5-11 5-7 4-6 4-5 
1-#5 

60,000 9-9 11-11 9-4 9-8 8-9 7-3 6-10 5-6 5-5 

2-#4 40,000 9-0 11-1 8-8 8-11 8-1 6-9 6-4 5-2 5-0 
20 

1-#6 60,000 11-0' 13-6 10-6 10-11 9-10 8-2 7-9 6-3 6-2 

40,000 11-3 13-9 10-9 11-1 10-0 8-4 7-10 6-5 6-3 
2-#5 

60,000 15-8 19-2 15-0 15-6 14-0 11-8 11-0 8-11 8-9 

40,000 15-5 18-10 14-8 15-2 13-9 11-5 10-9 8-6 8-3 
2-#6 

60,000 18-7 22-9 17-9 18-5 16-7 13-10 12-9 9-5 9-2 

Center distance A k. 1 5-7 8-4 5-1 5-5 4-5 3-1 2-9 1-10 1-9 

Span without stirrupsi.i li:t.9;}1·· •..• : .~'7J '.i'''7·.~ 

··'''"•<• 1;;;9,~9'. ~ ;.i:iq'.:2) i/~:9.~oJJt•: i;: ::1~5::: ~~ .. 
I; .• . 'i;~;;'.7-Jf ~3. 1~:. 5~~ ()· :,, ~1::5:.2 •.• 

.. • ,<;;, 

40,000 8-6 10-8 8-5 8-8 7-10 6-6 6-2 5-0 4-11 
1-#5 

60,000 10-5 13-0 10-3 10-7 9-7 8-0 7-6 6-1 6-0 

2-#4 40,000 9-7 12-1 9-6 9-9 8-10 7-5 7-0 5-8 5-6 

1-#6 60,000 11-9 14-9 11-7 11-11 10-10 9-0 8-6 6-11 6-9 
24 

40,000 12-0 15-0 11-9 12-2 11-0 9-2 8-8 7-1 6-11 
2-#5 

60,000 14-7 18-3 14-4 14-10 13-5 11-2 10-7 8-7 8-5 

40,000 14-3 17-11 14-1 14-7 13-2 11-0 10-4 8-5 8-3 
2-#6 

60,000 19-11 25-0 19-7 20-3 18-4 15-3 14-5 10-10 10-7 

Center distance A k. 1 6-3 9-11 6-1 6-6 5-4 3-9 ·3_4 2-2 2-1 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
Note: Top and bottom reinforcement for lintels without stirrups shown in shaded cells shall be equal to· or greater than that required for lintel of the same depth 

and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups. 
a. See Table R608.3 for tolerances permitted from nominal thickness. I 
b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j. 
c. Table values are based on uniform loading. See Section R608.8.2 for lintels supporting concentrated loads. I 
d. Deflection criterion is U240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads and between lintel depths. 
f. DR indicates design required. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 
i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

j. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be 
multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and 
bottom reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that 
is equal to or greater than that of the lintel without stirrups that has been increased. 

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield 
strengths. 

I. Where concrete with a minimum specified compressive strength of 3 ,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 
m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel clear spans in the table greater than 18 I 

feet are shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(6) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLs•,b,c,d,e,r,o 

MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 

1 2 3 4 5 
LINTEL DEPTH, BARS AND BAR STEEL YIELD 

o• SIZE IN TOP AND STRENGTH", fy Maximum ground snow load (psf) 
(Inches) BOTTOM OF (psi) - 30 70 30 70 30 70 30 

LINTEL 
Maximum clear span of lintel (feet - inches) 

Span without stirrupsk, 1 2-7 2-9 2-0 2-1 2-0 2-0 2-0 2-0 

40,000 5-2 5-5 4-0 4-3 3-7 3-3 2-11 2-4 
1-#4 

60,000 5-9 6-3 4-0 4-3 3-7 3-3 2-11 2-4 

8i 
40,000 5-9 6-3 4-0 4-3 3-7 3-3 2-11 2-4 

1-#5 
60,000 5-9 6-3 4-0 4-3 3-7 3-3 2-11 2-4 

2-#4 40,000 5-9 6-3 4-0 4-3 3-7 3-3 2-11 2-4 
1-#6 60,000 DR DR DR DR DR DR DR DR 
Center distance Am," 0-9 0-10 0-6 0-6 0-5 0-5 0-4 STL 

Span without stirrupsk, 1 2-11 3-1 2-6 2-7 2-5 2-4 2-3 2-1 

40,000 5-9 6-2 4-8 4-10 4-4 4-1 3-9 3-2 
1-#4 

60,000 8-0 8-7 6-6 6-9 6-0 5-5 4-11 3-11 

40,000 8-1 8-9 6-8 6-11 6-0 5-5 4-11 3-11 
1-#5 lzi 60,000 9-1 10-3 6-8 7-0 6-0 5-5 4-11 3-11 

2-#4 40,000 9-1 9-9 6-8 7-0 6-0 5-5 4-11 3-11 1-#6 
Center distanceAm,n 1-3 1-5 0-10 0-11 0-9 0-8 0-6 STL 

Span without stirrupsk, 1 4-0 4-4 3-6 3-7 3-4 3-3 3-1 2-10 

40,000 6-7 7-3 5-6 5-9 5-2 4-10 4-6 3-9 
1-#4 

60,000 8-0 8-10 6-9 7-0 6-3 5-11 5-5 4-7 

40,000 8-2 9-0 6-11 7-2 6-5 6-0 5-7 4-8 
1-#5 

60,000 11-5 12-6 9-3 9-9 8-4 7-7 6-10 5-6 

161 2-#4 40,000 10-7 11-7 8-11 9-3 8-3 7-7 6-10 5-6 
1-#6 60,000 12-2 14-0 9-3 9-9 8-4 7-7 6-10 5-6 

40,000 12-2 14-2 9-3 9-9 8-4 7-7 6-10 5-6 
2-#5 

60,000 DR DR DR DR DR DR DR DR 
Center distanceAm,n 1-8 2-0 1-2 1-3 1-0 0-11 0-9 STL 

Span without stirrupsk, 1 5-0 5-6 4-6 4-7 4-3 4-1 4-0 3-8 

40,000 7-2 8-2 6-3 6-6 5-10 5-6 5-1 4-3 
1-#4 

60,000 8-11 9-11 7-8 7-11 7-1 6-8 6-2 5-2 

40,000 9-1 10-2 7-9 8-1 7-3 6-10 6-4 5-4 
1-#5 

20i 
60,000 12-8 14-2 10-11 11-3 10-2 9-6 8-9 7-1 

2-#4 40,000 10-3 11-5 8-9 9-1 8-2 7-8 7-1 6-0 
1-#6 60,000 14-3 15-11 11-9 12-5 10-8 9-9 8-9 7-1 

40,000 14-6 16-3 11-6 12-1 10-4 9-6 8-6 6-11 
2-#5 

60,000 DR DR DR DR DR DR DR DR 
Center distance Am," 2-0 2-6 1-6 1-7 1-3 1-1 1-0 STL 

(continued) 

70 

2-0 

2-3 

2-3 

2-3 

2-3 

2-3 

DR 
STL 

2-0 

3-1 

3-10 

3-10 

3-10 

3-10 

STL 

2-10 

3-8 

4-5 

4-6 

5-4 

5-4 

5-4 

5-4 

DR 
STL 

3-8 

4-2 

5-0 

5-2 

6-10 

5-10 

6-10 

6-8 

DR 
STL 
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WALL CONSTRUCTION 

TABLE R608.8(6)-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLSa,b,c,d,a,f,o 

MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 1 2 3 4 5 

LINTEL DEPTH, BARS AND BAR STEEL YIELD 

I 

o• SIZE IN TOP AND STRENGTHh, fy Maximum ground snow load (psf) 
(inches) BOTTOM OF (psi) - 30 70 30 70 30 70 30 70 LINTEL 

Maximum clear span of lintel (feet - inches) 

Span without stirrupsk, I 6-0 6-8 5-5 5-7 5-3 5-0 4-10 4-6 4-5 

40,000 7-11 9-0 6-11 7-2 
1-#4 

6-5 6-0 5-7 4-8 4-7 

60,000 9-8 10-11 8-5 8-9 7-10 7-4 6-10 5-9 5-7 

40,000 9-10 11-2 8-7 8-11 8-0 7-6 7-0 5-10 5-8 
1-#5 

24wi 
60,000 12-0 13-7 10-6 10-10 9-9 9-2 8-6 7-2 6-11 

2-#4 40,000 11-1 12-7 9-8 10-1 9-1 8-6 7-10 6-7 6-5 

1-#6 60,000 15-6 17-7 13-6 14-0 12-8 11-10 10-8 8-7 8-4 

40,000 15-6 17-11 12-8 13-4 11-6 10-7 9-7 7-10 7-7 
2-#5 

60,000 DR DR DR DR DR DR DR DR DR 
Center distance Am. n 2-4 3-0 1-9 1-11 1-6 1-4 1-2 STL STL 

For SI: 1 inch= 25.4 mrri, 1 pound per square foot= 0.0479 kPa, 1 foot= 304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 

than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch-nominal waffle-grid forms and not less than 7 inches in width 
for 8-inch-nominal waffle-grid forms. See Figure R608.8(3). Flat form lintels shall be permitted in place of waffle-grid lintels. See Tables R608.8(2) through I 
R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thicknesses and minimum dimensions and spacing of cores. 
c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes 1 and n. Table values are based on uniform 

loading. See Section R608.8.2 forlintels supporting concentrated loads. 
d. Deflection criterion is U240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads. 
f. DR indicates design required. STL - stirrups required throughout lintel. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

I 

i. Lintels less than 24 inches in depth with stirrups shall be formed from flat-walls forms [see Tables R608.8(2) through R608.8(5)], or, if necessary, form I 
material shall be removed from waffle-grid forms so as to provide the required cover for stirrups. Allowable spans for lintels formed with flat-wall forms 
shall be determined from Tables R608.8(2) through R608.8(5). 

j. Where stirrups are required for 24-inch deep lintels, the spacing shall not exceed 12 inches on center. 
k. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be 
multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and 
bottom reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that 
is equal to or greater than that of the lintel without stirrups that has been increased. 

m. Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield strengths. 
n. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 

I 

o. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are I 
shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(7) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH-THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLsa,b,c,d,e,f,o 

MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 

2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 
o• SIZE IN TOP AND STRENGTHh, fy 1 Maximum ground snow load (psf) 

(inches) BOTTOM OF (psi) 
30 70 30 70 30 70 30 LINTEL 

Maximum clear span of lintel (feet - inches) 

Span with stirrupsk, 1 2-6 2-9 2-0 2-1 2-0 2-0 2-0 2-0 
40,000 4-5 4-9 3-7 3-9 3-4 3-0 2-10 2-3 

1-#4 8i 60,000 5-6 6-2 4-0 4-3 3-7 3-1 2-10 2-3 

1-#5 40,000 5-6 6-2 4-0 4-3 3-7 3-1 2-10 2-3 
Center distance Am," 0-9 0-10 0-6 0-6 0-5 OA 0-4 STL 

Span without stirrupsk. 1 2-10 3-1 2-6 2-7 2-5 2-3 2-2 2-0 

40,000 5-7 6-1 4-8 4-10 4-4 3-11 3-8 3-0 
1-#4 

60,000 6-9 7-5 5-8 5-11 5-4 4-9 4-5 3-8 

12i 
40,000 6-11 7-7 5-10 6-0 5-5 4-10 4-6 3-9 

1-#5 
60,000 8-8 10-1 6-7 7-0 5-11 5-2 4-8 3-9 

2-#4 40,000 8-8 9-10 6-7 7-0 5-11 5-2 4-8 3-9 
1-#6 60,000 8-8 10-1 6-7 7-0 5-11 5-2 4-8 3-9 
Center distance Am," 1-2 1-5 0-10 0-11 0-9 0-7. 0-6 STL 

Span without stirrupsk. 1 3-10 4-3 3-6 3-7 3-4 3-2 3-0 2-10 
40,000 6-5 7-2 5-6 5-9 5-2 4-8 4-4 3-7 

1-#4 
60,000 7-9 8-9 6-9 7-0 6-3 5-8 5-3 4-4 

16i 
40,000 7-11 8-11 6-10 7-1 6-5 5-9 5-4 4-5 

1-#5 
60,000 9-8 10-11 8-4 8-8 7-10 7-0 6-6 5-2 

2-#4 40,000 9-0 10-1 7-9 8-0 7-3 6-6 6-1 5-0 
1-#6 60,000 11-5 13-10 9-2 9-8 8-3 7-2 6-6 5-2 
Center distance Am,• 1-6 1-11 1-2 1-3 1-0 0-10 0-8 STL 

Span without stirrupsk. 1 4-10 5-5 4-5 4-7 4-3 4-0 3-11 3-7 
40,000 7-0 8-1 6-3 6-5 5-10 5-3 4-11 4-1 

1-#4 
60,000 8-7 9-10 7-7 7-10 7-1 6-5 6-0 4-11 
40,000 8-9 10-1 7-9 8-0 7-3 6-6 6-1 5-1 

1-#5 
2oi 

60,000 10-8 12-3 9-6 9-10 8-10 8-0 7-5 6-2 

2-#4 40,000 9-10 11-4 8-9 9-1 8-2 7-4 6-10 5-8 
1-#6 60,000 12-0 13-10 10-8 11-0 9-11 9-0 8-4 6-8 

40,000 12-3 14-1 10-10 11-3 10-2 8-11 8-1 6-6 
2-#5 

60,000 14-0 17-6 11-8 12-3 10-6 9-1 8-4 6-8 
Center distance Am,• 1-10 2-5 1-5 1-7 1-3 1-0 0-11 STL 

(continued) 

70 

2-0 

2-2 

2-2 

2-2 

STL 

2-0 

2-11 

3-7 

3-7 

3-7 

3-7 

3-7 

STL 

2-9 

3-6 

4-3 

4-4 

5-1 

4-11 

5-1 

STL 

3-7 

3-11 

4-10 

4-11 

6-0 

5-7 

6-6 

6-4 

6-6 

STL 
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WALL CONSTRUCTION 

TABLE R608.8(7)-continued I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR B·INCH·THICK WAFFLE-GRID LINTELS IN LOAD-BEARING WALLS•,b,c,d,e,f,o 

MAXIMUM ROOF CLEAR SPAN 40 FEET AND MAXIMUM FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE R608.8(1) 
NUMBER OF 2 3 4 5 

LINTEL DEPTH, BARS AND BAR STEEL YIELD 
D" SIZE IN TOP AND STRENGTH\ fy 1 Maximum ground snow load (psf) 

(inches) BOTTOM OF (psi) 
30 70 30 70 30 70 30 70 

LINTEL 
Maximum clear span of lintel (feet· inches) 

Span without stirrupsk, 1 5-9 6-7 5-5 5-6 5-2 4-11 4-9 4-5 4-4 

40,000 7-6 8-10 6-10 7-1 6-5 5-9 5-5 4-6 4-4 
1-#4 

60,000 9-2 10-9 8-4 8-8 7-10 7-1 6-7 5-6 5-4 

40,000 9-5 11-0 8-6 8-10 8-0 7-2 6-8 5-7 5-5 
1-#5 

60,000 11-5 13-5 10-5 10-9 9-9 8-9 8-2 6-10 6-8 

24i 2-#4 40,000 10-7 12-5 9-8 10-0 9-0 8-1 7-7 6-3 6-2 
1-#6 60,000 12-11 15-2 11-9 12-2 11-0 9-11 9-3 7-8 7-6 

40,000 13-2 15-6 12-0 12-5 11-2 9-11 9~2 7-5 7-3 
2-#5 

60,000 16-3 21-0 14-1 14-10 12-9 11-1 10-1 8-1 7-11 

2~6 40,000 14-4 18-5 12-6 13-2 11-5 9-11 9-2 7-5 7-3 

Center distance Arn." 2-1 2-11 1-9 1-10 1-6 1-3 1-1 STL STL 

For SI: 1inch=25.4 mm, 1 pound per square foot= 0.0479 kPa, 1foot=304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 

than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch-nominal waffle-grid forms and not less than 7 inches in width 

I 

for 8-inch-nominal waffle-grid forms. See Figure R608.8(3). Flat form lintels shall be permitted in lieu of waffle-grid lintels. See Tables R608.8(2) through I 
R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thicknesses and minimum dimensions and spacing of cores. 
c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes l and n. Table values are based on uniform 

loading. See Section R608.8.2 for lintels supporting concentrated loads. 
d. Deflection criterion is L/240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads. 
f. DR indicates design required. STL - stirrups required throughout lintel. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 

I 

i. Lintels less than 24 inches in depth with stirrups shall be formed from flat-walls forms [see Tables R608.8(2) through R608.8(5)], or, if necessary, form I 
material shall be removed from waffle-grid forms so as to provide the required cover for stirrups. Allowable spans for lintels formed with flat-wall forms 
shall be determined from Tables R608.8(2) through R608.8(5). I 

j. Where stirrups are required for 24-inch deep lintels, the spacing shall not exceed 12 inches on center. 
k. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than d/2. 

!. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. · 

m. Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to <;1ll longitudinal bar sizes and steel yield strengths. 
n. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 
o. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are I 

shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(8) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH-THICK SCREEN-GRID LINTELS IN LOAD-BEARING WALLS•,b,c,d,e,t,p 

ROOF CLEAR SPAN 40 FEET AND FLOOR CLEAR SPAN 32 FEET 

DESIGN LOADING CONDITION DETERMINED FROM TABLE RSOB.8(1) 
NUMBER OF 

2 3 4 5 LINTEL DEPTH, BARS AND BAR STEEL YIELD 
oo SIZE IN TOP AND STRENGTH", fy 1 Maximum ground snow load (psf) 

(inches) BOTTOM OF (psi) 30 70 30 70 30 70 30 LINTEL 
Maximum clear span of lintel (feet - inches) 

lij Span without stirrups 2-9 2-11 2-4 2-5 2-3 2-3 2-2 2-0 
16ij Span without stirrups 3-9 4-0 3-4 3-5 3-2 3-1 3-0 2-9 
2dj Span without stirrups 4-9 5-1 4-3 4-4 4-1 4-0 3-10 3-7 

Span without stirrups1
• m 5-8 6-3 5-2 5-3 5-0 4-10 4-8 4-4 

40,000 7-11 
1-#4 

9-0 6-11 7-2 6-5 6-1 5-8 4-9 
60,000 9-9 11-0 8-5 8-9 7-10 7-5 6-10 5-9 
40,000 9-11 11-2 8-7 

1-#5 
8-11 8-0 7-7 7-0 5-11 

24k 
60,000 12-1 13-8 10-6 10-10 9-9 9-3 8-6 7-2 

2-#4 40,000 11-2 12-8 9-9 10-1 9-1 8-7 7-11 6-8 
1-#6 60,000 15-7 17-7 12-8 13-4 11-6 10-8 9-8 7-11 

40,000 14-11 18-0 12-2 
2-#5 

12-10 11-1 10-3 9-4 7-8 
60,000 DR DR DR DR DR DR DR DR 

Center distance A"· 0 2-0 2-6 1-6 1-7 1-4 1-2 1-0 STL 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 kPa, 1 foot= 304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 

70 

2-0 

2-9 

3-7 

4-4 

4-7 

5-7 

5-9 

7-0 

6-6 

7-8 

7-5 

DR 
STL 

a. Where lintels are formed with screen-grid forms, form material shall be removed if necessary to create top and bottom flanges of the lintel that are not less 
than 5 inches in width and not less than 2.5 inches in depth (in the vertical direction). See Figure R608.8(4). Flat form lintels shall be permitted in lieu of 
screen-grid lintels. See Tables R608.8(2) through R608.8(5). 

b. See Table R608.3 for tolerances permitted from nominal thickness and minimum dimensions and spacings of cores. 
c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Notes m and o. Table values are based on uniform 

loading. See Section R608.7.2.1 for lintels supporting concentrated loads. 
d. Deflection criterion is L/240, where Lis the clear span of the lintel in inches, or 1/ 2-inch, whichever is less. 
e. Linear interpolation is permitted between ground snow loads. 
f. DR indicates design required. STL indicates stirrups required throughout lintel. 
g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforcement. 
i. Stirrups are not required for lintels less than 24 inches in depth fabricated from screen-grid forms. Top and bottom reinforcement shall consist of a No. 4 bar 

having a yield strength of 40,000 psi or 60,000 psi. 
j. Lintels between 12 and 24 inches in depth with stirrups shall be formed from flat-wall forms [see Tables R608.8(2) through R608.8(5)], or form material 

shall be removed from screen-grid forms to provide a concrete section comparable to that required for a flat wall. Allowable spans for flat lintels with stirrups 
shall be determined from Tables R608.8(2) through R608.8(5). 

k. Where stirrups are required for 24-inch deep lintels, the spacing shall not exceed 12 inches on center. 
I. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels without stirrups shall be not less 

than the least amount of reinforcement required for a lintel of the same depth and loading condition with stirrups. All other spans require stirrups spaced at 
not more than 12 inches. 

m. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall be permitted to be multiplied 
by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and loading condition with stirrups, the top and bottom 
reinforcement shall be equal to or greater than that required for a lintel of the same depth and loading condition that has an allowable clear span that is equal 
to or greater than that of the lintel without stirrups that has been increased. 

n. Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar sizes and steel yield strengths. 
o. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be multiplied by 1.10. 

I p. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 
shown for interpolation and information only. 
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WALL CONSTRUCTION 

TABLE R608.8(9) I 
MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS WITHOUT STIRRUPS IN NONLOAD·BEARING WALLS•,b,c,d,e,g,h 

LINTEL DEPTH, 
D' 

(inches) 

8 

12 

16 

20 

NUMBER OF 
BARS AND BAR 

SIZE 

1-#4 

1-#5 

2-#4 
1-#6 

2-#5 

2-#6 

1-#4 

1-#5 

2-#4 
1-#6 

2-#5 

1-#4 

1-#5 

2-#4 
1-#6 

2-#5 

1-#4 

1-#5 

2-#4 
1-#6 

2-#5 

STEEL YIELD 
STRENGTH, fy 

(psi) 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 

40,000 

60,000 
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Concrete 
Wall 

10-11 

12-5 

12-7 

DR 
DR 
DR 
DR 
DR 
DR 
DR 

4 

Light· 
framed 
Gable 

DR 
DR 
DR 
DR 
DR 
DR 
DR 

NOMINAL WALL THICKNESS (inches) 

Concrete 
Wall 

6 8 

Lintel Supporting 

Light· Concrete 
framed Wall 
Gable 

Light· 
framed 
Gable 

Concrete 
Wall 

Maximum Clear Span of Lintel (feet· inches) 

9-7 11-2 7-10 9-5 7-3 

10-11 13-5 9-11 13-2 9-3 

11-1 13-8 10-1 13-5 9-4 

12-7 16-4 11-6 14-7 10-9 

12-0 15-3 10-11 15-0 10-2 

DR DR 12-2 15-3 11-7 

DR DR 12-7 16-7 11-9 

DR DR DR DR 13-3 

DR DR DR. DR 13-2 

DR DR DR DR 
9-6 11-6 8-9 

14-0 10-1 

10-3 

11-9 

11-5 

11-7 

13-4 

13-6 17-0 12-6 

13-9 17-5 12-8 

15-9 14-7 

13-10 

. 15-11 

(continued) 

10 

Light· 
framed 
Gable 

9-2 

12-10 

13-1 

14-6 

14-8 

15-3 

16-7 

16-7 

17-8 

DR 
11-1 

13-6 

13-9 

16-9 

15-0 

15-4 

18-8 

17-4 

13-2 

16-2 

16-6 

20-1 
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WALL CONSTRUCTION 

I TABLE R608.8(9)-continued 
MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS WITHOUT STIRRUPS IN NONLOAD-BEARING WALLSa,b,c,d,e,g,h 

NOMINAL WALL THICKNESS (inches) 

4 6 8 10 

LINTEL DEPTH, NUMBER OF STEEL YIELD Lintel Supporting 
D' BARS AND BAR STRENGTH, fy Light- Light- Light- Light-(inches) SIZE (psi) Concrete framed Concrete framed Concrete framed Concrete framed Wall 

Gable 
Wall Gable Wall Gable Wall 

Gable 

Maximum Clear Span of Lintel (feet - inches) 

40,000 16-1 17-1 13-11 15-10 12-7 14-9 11-8 13-10 
1-#4 

60,000 _ .•. ·-16~11_ - .-18-5· 16-1 19-3 14-6 18-0 13-5 17-0 
- -

40,000 -- ';16~1F. :18_-5-·- . 16-3 19-8 14-9 18-5 13-8 17-4 
1-#5 

60,000 -•16-1;1 _ 18-5 - '•:'.17c4: - 17-0 - 15-8 -
24 ' 

2-#4 40,000 )6~11 18"5 ;·' : 17~4: - 16-1 - 14-10 -

1-#6 60,000 .16~1r .; . .18-5 ° -. ,)7-.4.- - >17-6 - 17-1 -
-- : -- - -.... - -

40,000 16~1} • 18-5. ··• 17-4.-' - ; 17-6 - - - 17-4 -
2-#5 - --

60,000 _16-11 --18~s 17-4' - ' 17-6 > - 17-8 -

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
I a. See Table R608.3 for tolerances permitted from nominal thickness. 

I 

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note e. 
c. Deflection criterion is L/240, where Lis the clear span of the lintel in inches, or 112 inch, whichever is less. 
d. Linear interpolation between lintels depths, D, is permitted provided the two cells being used to interpolate are shaded. 
e. Where concrete with a minimum specified compressive strength of 3,000 psi is used, spans in cells that are shaded shall be permitted to be multiplied by 1.05. 
f. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
g. DR indicates design required. 
h. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R608.7.2.1. Lintel spans in the table greater than 18 feet are 

shown for interpolation and information purposes only. 

TABLE R608.8(10) 
MAXIMUM ALLOWABLE CLEAR SPANS FOR WAFFLE-GRID AND SCREEN-GRID LINTELS WITHOUT STIRRUPS IN NONLOAD-

LINTEL DEPTHh, 
D 

(inches) 

8 

12 

16 

20 

24 

- BEARING WALLSc,d,e,f,g 

FORM TYPE AND NOMINAL WALL THICKNESS (inches) 

6-irich Waffle-grid" 8·inch Waffle-grid" 6-inch Screen-grid" 

Lintel supporting 

Concrete Wall Light-framed Gable Concrete Wall Light-framed Gable Concrete Wall Light-framed Gable 

Maximum Clear Span of Lintel (feet - inches) 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, Grade 40 = 280 MPa, Grade 60 = 420 MPa. 
a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges of the lintel that are not less 

than 3 inches in depth (in the vertical direction), are not less than 5 inches in width for 6-inch waffle-grid forms and not less than 7 inches in width for 8-inch 
I waffle-grid forms. See Figure R608.8(3). Flat form lintels shall be permitted in lieu of waffle-grid lintels. See Tables R608.8(2) through R608.8(5). 

b. Where lintels are formed with screen-grid forms, form material shall be removed if necessary to create top and bottom flanges of the lintel that are not less 

I 
than 5 inches in width and not less than 2.5 inches in depth (in the vertical direction). See Figure R608.8(4). Flat form lintels shall be permitted in lieu of 
screen-grid lintels. See Tables R608.8(2) through R608.8(5). 

c. See Table R608.3 for tolerances permitted from nominal thickness and minimum dimensions and spacing of cores. 
d. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note g. 
e. Deflection criterion is L/240, where Lis the clear span of the lintel in inches, or 112-inch, whichever is less. 
f. Top and bottom reinforcement shall consist of a No. 4 bar having a minimum yield strength of 40,000 psi. 
g. Where concrete with a minimum _specified compressive strength of 3,000 psi is used, spans in shaded cells shall be permitted to be multiplied by 1.05. 
h. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased lintel depth spans the entire 

length of the lintel. 
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I R608.9 Requirements for connections-general. Concrete 
walls shall be connected to footings, floors, ceilings and roofs 
in accordance with this section. 

I 

I 
I 
I 

I 

I 

I 

I 
I 

R608.9.1 Connections between concrete walls and 
light-framed floor, ceiling and roof systems. Connec
tions between concrete walls and light-framed floor, ceil
ing and roof systems using the prescriptive details of 
Figures R608.9(1) through R608.9(12) shall comply with 
this section and Sections R608.9.2 and R608.9.3. 

R608.9.1.1 Anchor bolts. Anchor bolts used to con
nect light-framed floor, ceiling and roof systems to 
concrete walls in accordance with Figures R608.9(1) 
through R608.9(12) shall have heads, or shall be rods 
with threads on both ends with a hex or square nut on 
the end embedded in the concrete. Bolts and threaded 
rods shall comply with Section R608.5.2.2. Anchor 
bolts with J- or L-hooks shall not be used where the 
connection details in these figures are used. 

R608.9.1.2 Removal of stay-in-place form material 
at bolts. Holes in stay-in-place forms for installing 
bolts for attaching face-mounted wood ledger boards to 
the wall shall be not less than 4 inches (102 mm) in 
diameter for forms not greater than 11

/ 2 inches (38 mm) 
in thickness, and increased 1 inch (25 mm) in diameter 
for each 1

/ 2-inch (12.7 mm) increase in form thickness. 
Holes in stay-in-place forms for installing bolts for 
attaching face-mounted cold-formed steel tracks to the 
wall shall be not less than 4 inches (102 mm) square. 
The wood ledger board or steel track shall be in direct 
contact with the concrete at each bolt location. 

Exception: A vapor retarder or other material less 
than or equal to 1

/ 16 inch (1.6 mm) in thickness is 
permitted to be installed between the wood ledger or 
cold-formed track and the concrete. 

R608.9.2 Connections ·between concrete walls and 
light-framed floor systems. Connections. between con
crete walls and light-framed floor systems shall be in 
accordance with one of the following: 

1. For floor systems of wood frame construction, the 
provisions of Section R608.9.1 and the prescriptive 
details of Figures R608.9(1) through R608.9(4), 
where permitted by the tables accompanying those 
figures. Portions of connections of wood-framed 
floor systems not noted in the figures shall be in 
accordance with Section R502, or A WC WFCM, if 
applicable. Wood framing members shall be of a 
species having a specific gravity equal to or greater 
than 0.42. 

2. For floor systems of cold-formed steel construction, 
the provisions of Section R608.9.l and the prescrip
tive details of Figures R608.9(5) through R608.9(8), 
where permitted by the tables accompanying those 
figures. Portions of connections of cold-formed
steel framed floor systems not noted in the figures 
shall be in accordance with Section R505, or AISI 
S230, if applicable. 
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3. Proprietary connectors selected to resist loads and 
load combinations in accordance with Appendix A 
(ASD) or Appendix B (LRFD) of PCA 100. 

4. An engineered design using loads and load combi
nations in accordance with Appendix A (ASD) or 
Appendix B (LRFD) of PCA 100. 

5. An engineered design using loads and material 
design provisions in accordance with this code, or in 
accordance with ASCE 7, ACI 318, and A WC NDS 
for wood frame construction or AISI SlOO for cold
formed steel frame construction. 

R608.9.3 Connections between concrete walls and 
light-framed ceiling and roof systems. Connections 
between concrete walls and light-framed ceiling and roof 
systems shall be in accordance with one of the following: 

1. For ceiling and roof systems of wood frame con
struction, the provisions of Section R608.9.1 and the I 
prescriptive details of Figures R608.9(9) and 
R608.9(10), where permitted by the tables accompa
nying those figures. Portions of connections of 
wood-framed ceiling and roof systems not noted in 
the figures shall be in accordance with Section 
R802, or AWC WFCM, if applicable. Wood fram-1 
ing members shall be of a species having a specific 
gravity equal to or greater than 0.42. 

2. For ceiling and roof systems of cold-formed-steel 
construction, the provisions of Section R608.9.l and 
the prescriptive details of Figures R608.9(11) and 
R608.9(12), where permitted by the tables accompa
nying those figures. Portions of connections of cold
formed-steel framed ceiling and roof systems not 
noted in the figures shall be in accordance with Sec
tion R804, or AISI S230, if applicable. 

3. Proprietary connectors selected to resist loads and 
load combinations in accordance with Appendix A 
(ASD) or Appendix B (LRFD) of PCA 100. 

4. An engineered design using loads and load combi
nations in accordance with Appendix A (ASD) or 
Appendix B (LRFD) of PCA 100. 

5. An engineered design using loads and material 
design provisions in accordance with this code, or in 
accordance with ASCE 7, ACI 318, and A WC NDS 
for wood-frame construction or AISI SlOO for cold
formed-steel frame construction. 

R608.10 Floor, roof and ceiling diaphragms. Floors and 
roofs in buildings with exterior walls of concrete shall be 
designed and constructed as diaphragms. Where gable-end 
walls occur, ceilings shall be designed and constructed as dia
phragms. The design and construction of floors, roofs and 
ceilings of wood framing or cold-formed-steel framing serv
ing as diaphragms shall comply with the applicable require
ments of this code, or A WC WFCM or AISI S230, if 
applicable. Wood framing members shall be of a species hav
ing a specific gravity equal to or greater than 0.42. 
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WALL CONSTRUCTION 

8 I 

I 

3
/ 4 IN. MINIMUM -->t<-¥'

CLEAR 

SECTION 

DETAIL A- PLAN VIEW 

SHEATHING 
BOUNDARY NAILING 1 Od COMMON NAILS AT 6 IN. 

/

SEE TABLE R60Z 3(1)\ ON CENTER FROM SHEATHING 
· TO JOIST WITH TENSION 

TIES ATTACHED 

-
31N. 

31N. 

PROVIDE WEB STIFFENER BOTH SIDES 
OF WEB AT I-JOIST, WHERE OCCURS 

1
/ 2 IN. DIAMETERANCHOR BOLT. SEE 

TABLE R608.9(1) FOR SPACING. CENTER 
BOLT NOT MORE THAN 2 IN. FROM 
JOIST FACE AT TENSION TIES. 

TENSION TIE. SEE TABLE R608.9(1) FOR 
SPACING. PROVIDE STEEL PLATE WASHER 
4 x 4 x 1

/ 2 IN. TO FACE OF JOIST WEB. 
PROVIDE 4 IN. x 6 IN. x 4 IN. x 43 MIL MINIMUM 
BENT STEEL PLATE ANGLE UNDER PLATE 
WASHER WITH 6-10 x 11

/ 2 IN. COMMON NAILS 
TO JOIST. TENSION TIE LRFD CAPACITY 1280LB. 

'---- WOOD 2 x 8 MINIMUM LEDGER TYPICAL, 
3 x 8 WHERE REQUIRED BY TABLE R608.9(1) 

E 
(in) wall type 

23/4 4 in. flat 
in. 

43/4 6 in. flat 
6 in. waffle-grid 

in. 6 in. screen-grid 

63/4 8 in. flat 

in. 10 in. flat 
8 in. waffle-grid 

4 IN. DIAMETER SOLID CONCRETE BEHIND 
AND ALIGNED WITH ANGLE 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

I FIGURE RGOB.9(1) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE R608.9(1) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR"·b 

BASIC WIND SPEED 
(mph) 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 
(inches) (inches) 

110C 119C 127C 136C 

1100 1170 1250 

12 12 

12 24 

12 36 

12 48 

16 16 

16 32 

16 48 

19.2 19.2 

19.2 38.4 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(1). Use of this detail is permitted where a cell is not shaded and prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 
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WALL CONSTRUCTION 

SECTION 

SHEATHING BOUNDARY 
NAILING. SEE TABLE 
R602.3(1) 

% IN. MINIMUM 
CLEAR 

MINIMUM 
EMBEDMENT "E" 

SEE TABLE BELOW 

DETAIL B - PLAN VIEW 

TENSION TIE. SEE TABLE R608.9(2) FOR SPACING. 54 MIL x 2 IN x 6 FT - 0 
LENGTH MINIMUM GRADE 50 STRAP UNDER OR ON TOP OF FLOOR 
SHEATHING. ATTACH STRAP TO FIRST TWO BLOCK WITH 12-10d COMMON 
NAILS. 1 Od COMMON NAILS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 

zx FULL DEPTH BLOCKING, TWO BAYS, 
MINIMUM AT EACH TENSION TIE. PROVIDE 43 
MIL MINIMUM CLIP ANGLE EACH END WITH NOT 
LESS THAN 4-10d COMMON NAILS EACH LEG. 

Y. IN. DIAMETER ANCHOR BOLT. SEE TABLE 
R608.9(2) FOR SPACING. CENTER BOLT 
NOT MORE THAN 2 IN. FROM BLOCKING 
FACE AT TENSION TIES. 

TENSION TIE. SEE TABLE R608.9(2) FOR 
SPACING. PROVIDE STEEL PLATE WASHER 
4 x 4 x Y. IN. TO FACE OF BLOCKING WEB. 
PROVIDE 4 IN. x 6 IN. x 4 IN. x 43 MIL 
MINIMUM BENT STEEL PLATE ANGLE UNDER 
PLATE WASHER WITH 6-10d x 1Y. COMMON 
NAILS TO BLOCKING. TENSION TIE LRFD 
CAPACITY 1280LB. 

E 
(in.) 

2% 
in. 

4% 
in. 

6% 
in. 

----JOISTS ------"-' 

BLOCKING 
TYP. 

4 IN. DIAMETER SOLID CONCRETE BEHIND 
AND ALIGNED WITH ANGLE 

JOIST RUNNING 
PARALLEL TO WALL 
OR I-JOIST WITH 
WEB STIFFNERS 

wall type 

4 in. flat 

6 in. flat 
6 in. waffle-grid 
6 in. screen-grid 

8 in. flat 
10 in. flat 
8 in. waffle-grid 

FLAT OR 
FULL DEPTH 
BLOCKING 
AT STRAP 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1pound-force=4.448 N. 

FIGURE R608.9(2) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(2) 
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL"·b 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 115b 120B 130B 140B 150B 160B 
(inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 

12 24 

12 36 

12 48 

16 16 

16 32 

16 48 

19.2 19.2 

19.2 38.4 

24 24 

24 48 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 m/s. 
a. This table is for use with the detail in Figure R608.9(2). Use of this detail is permitted where a cell is not shaded and prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 
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WALL CONSTRUCTION 

43 MIL CONTINUOUS PLATE WITH 
NAILING TO MATCH BOUNDARY 

:i 

NAILING. SEE TABLE R602.3(1 )-------11-tllll-....::::::.:J.!--

8 IN. MINIMUM 
WITH WEB 
MATERIAL 
REMOVED 

SECTION 

ANCHOR BOLT WITH --~ 
Y4 x 3 x 3 STEEL 
PLATE WASHER 

DETAIL A- PLAN VIEW 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

SHEATHING BOUNDARY NAILING 
SEE TABLE R602.3(1) 

r 10d COMMON NAILS AT 6 IN. CENTER 
FROM SHEATHING TO JOISTS WITH 
TENSION TIES ATTACHED. 

TENSION TIE - SEE 
TABLE R608.9(3) 
FOR SPACING 

JOIST (I-JOIST NOT PERMITTED) 

WOOD 2 x 6 MINIMUM SILL PLATE 
TYPICAL, 3 x 6 WHERE REQUIRED 
BY TABLE R608.9(3) 

1/ 2 IN. ANCHOR BOLT TYPICAL, 5/
8 

IN. 
'-1--t---- WHERE REQUIRED. SEE TABLE 

R608.9(3) FOR SIZE AND SPACING. 

JOISTTYP. 

------- TENSION TIE 4 IN. x 3 IN. x 3 IN. x 43 MIL. 
MINIMUM CLIP ANGLE EACH FACE 
JOIST WITH 6-10d x 1% IN. COMMON 
NAILS ON VERTICAL AND HORIZONTAL LEGS 

TENSION TIE LRFD CAPACITY 1280 LB. 
FOR BOTH ANGLES (640 LB PER ANGLE) 

> 

FIGURE R608.9(3) 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL FRAMING, PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE R608.9(3) 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PERPENDICULARa,b,c,d,e 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 

(inches) (inches) 110C 119C 127C 136C 

1100 1170 125D 

12 12 6 
12 24 6 6 
12 36 6 6 
12 48 6 6 6 
16 16 6 6A 

16 32 6 6 6A 
16 48 6 6 6 6A 

19.2 19.2 6A 6A 6B 
19.2 38.4 6 6A 6A 6B 
24 24 6A 6B 6B 6B 

24 48 6 6A 6B 6B 8B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(3). Use of this detail is permitted where cell is not shaded. 
b. Wall design per other provisions in Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 

minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(3). For the remainder of the wall, see 
Noteb. 

e. Letter "A" indicates that a minimum nominal 3 x 6 sill plate is required. Letter "B" indicates that a 5
/ 8-inch-diameter anchor bolt and~ minimum nominal 3 x 

6 sill plate are required. 
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WALL CONSTRUCTION 

43MIL 
CONTINUOUS 
PLATE WITH 
NAILING TO 
MATCH 
BOUNDARY 
NAILING. SEE 
TABLE R602.3(1) -----'Ill 

8 IN. MINIMUM 
WITH WEB 
MATERIAL 
REMOVED 

SECTION 

DETAIL B - PLAN VIEW 

SHEATHING BOUNDARY NAILING. SEE TABLE R602.3(1) 

TENSION TIE. 54 MIL x 2 IN. x 6 FT - 0 LENGTH MINIMUM GRADE 
50 STRAP CONTINUOUS UNDER OR ON TOP OF FLOOR SHEATHING. 
ATTACH STRAP TO FIRST TWO BLOCKS WITH 12-10d COMMON NAILS. 
10d COMMON NAILS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 

2x FULL DEPTH BLOCKING, TWO BAYS MINIMUM AT EACH TENSION TIE. 
PROVIDE 43 MIL MINIMUM CLIP ANGLE EACH END WITH NOT LESS THAN 
4-1 Od COMMON NAILS EACH LEG. 

TENSION TIE - SEE 
TABLE R608.9(4) FOR SPACING 

WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL. 
3 x-6 WHERE REQUIRED BY TABLE R608.9(4) 

--- JOIST RUNNING 
PARALLEL TO WALL 

'-+-!----%IN. ANCHOR BOLT TYPICAL, 5/s IN. WHERE REQUIRED. 
SEE TABLE R608.9(4) FOR SIZE AND SPACING. 

JOIST 

BLOCKING 
TYP. 

FLAT OR 
FULL DEPTH 
BLOCKING 
AT STRAP 

TENSION TIE. 4 IN. x 3 IN. x 3 IN. x 43 MIL MINIMUM CLIP ANGLE 
BOTH SIDES OF BLOCKING WITH 6-10d x 1% IN. COMMON NAILS 
ON HORIZONTAL AND VERTICAL LEG. TENSION TIE LRFD CAPACITY 
1280 LB FOR BOTH ANGLES, 640 LB PER ANGLE :;.. 

'----- ANCHOR BOLT WITH Y. x 3 x 3 
STEEL PLATE WASHER 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(4) 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(4) 
WOOD-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL•,b,c,d,e 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING ·TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 

{Inches) (inches' 110C 119C 127C 136C 

110D 117D 125D 

12 12 6 
12 24 6 6 

12 36 6 6 

12 48 6 6 6 

16 16 6 6A 

16 32 6 6 6A 

16 48 6 6 6 6A 

19.2 19.2 6A 6A 6B 

19.2 38.4 6 6A 6A 6B 

24 24 6A 6B 6B 6B 

24 48 6 6A 6B 6B 8B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(4). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 

minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(4). For the remainderof the wall, see 
Noteb. 

e. Letter "A" indicates that a minimum nominal 3 x 6 sill plate is required. Letter "B" indicates that a 5
/ 8-inch-diameter anchor bolt and a minimum nominal 3 x 6 

sill plate are required. 
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WALL CONSTRUCTION 

54 MIL GRADE 50 TRACK FOR ANCHOR BOLTS AT 
19.2 IN. AND 24 IN. O.C. 43 MIL GRADE 50 OR 54 
GRADE 33 FORANCHOR BOLTS AT 12 IN., OR 16 IN. O.C. 

1NO.8 SCREW 
TOP AND BOTTOM 
FLANGE 

NO. 8 SCREWS AT 6 IN. ON CENTER 
FROM SHEATHING TO JOIST WITH 
TENSION TIES ATTACHED. 

~/Vtv'vl'\~...-~f~f~ 

SECTION MINIMUM 
EMBEDMENT "E" 

SEE TABLE BELOW 

·. 

DETAIL A- PLAN VIEW 

+-

% IN. DIAMETER ANCHOR BOLT TYPICAL. 
SEE TABLE R608.9(5) FOR SPACING. CENTER 
BOLT NOT MORE THAN 2 IN. FORM JOIST WEB 
AT TENSION TIES. 

.___ __ TENSION TIE. SEE TABLE R608.9(5) FOR SPACING. 
PROVIDE STEEL PLATE WASHER 4 x 4 x % IN. TO 
FACE OF JOIST WEB. PROVIDE 4 IN. x 4 IN. x 4 IN. x 43 MIL 
MINIMUM BENT STEEL PLATE ANGLE UNDER PLATE 
WASHER WITH 8 NO. 8 SCREWS TO JOIST WEB 
TENSION TIE LRFD CAPACITY 3200 LB-->~ 

CUT 
WASHER 

JOIST 

TENSION TIE 

E 
(in.) 

2% 
in. 

4% 
in. 

6% 
in. 

4 IN. x 4 IN. SOLID.CONCRETE 
BEHIND AND ALIGNED WITH ANGLE 

wall type 

4 in. flat 

6 in. flat 
6 in. waffle-grid 
6 in. screen-grid 

8 in. flat 
10 in. flat 
8 in. waffle-grid 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(5) 
COLD-FORMED STEEL FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE R608.9(5) 
COLD-FORMED STEEL-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR"· b, 0 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 
ANCHOR BOLT 

TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 
SPACING 
(inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 
12 24 
12 36 
12 48 

16 16 
16 32 
16 48 

19.2 19.2 
19.2 38.4 
24 24 
24 48 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.4470 mis. 
a. This table is for use with the detail in Figure R608.9(5). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded. cells that do not contain a number. 
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WALL CONSTRUCTION 

43 MIL MINIMUM TRACK. ONE NO. 
8 SCREW FROM TRACK TO BLOCKING, 

TOP AND BOTIOM FLANGE 

SHEATHING BOUNDARY FASTENING. 

e 

SECTION 

SEE TABLE R505.3.1 (2) 

MINIMUM 
EMBEDMENT "E" 

SEE TABLE BELOW 

'.· .. 
~· 4 

···:":.7~· 
- .. 

4 • . · . ~ .. 

=~ ·. ;'' ,s.A"l ,6,, ·= 
~ .. . ~~ ~" 

·. 

DETAIL B - PLAN VIEW 

TENSION TIE. 64 MIL x 2 IN. x 6 FT. 0 LENGTH MINIMUM GRADE 
.---- 50 STRAP UNDER OR ON TOP OF FLOOR SHEATHING. ATIACH 

STRAP TO FIRST TWO BLOCKS WITH 12 NO. 8 SCREWS .. 
NO. 8 SCREWS AT 6 IN. ON CENTER FOR BALANCE OF STRAP 

43 MIL MINIMUM FULL DEPTH BLOCKING, TWO 
BAYS MINIMUM AT EACH TENSION TIE. PROVIDE 
43 MIL MINIMUM CLIP ANGLE EACH END WITH 
NOT LESS THAN 4 NO. 8 SCREWS EACH LEG 

% IN. DIAMETER ANCHOR BOLT TYPICAL. 
SEE TABLE R608.9(6) FOR SPACING. 
CENTER BOLT NOT MORE THAN 2 IN. 
FROM BLOCKING WEB. 

TENSION TIE. SEE TABLE R608.9(6) 
FOR SPACING. PROVIDE STEEL PLATE 
WASHER 4 x 4 x Y2 IN. TO FACE OF 
BLOCKING WEB. PROVIDE 4 IN. x 
4 IN. x 4 IN. x 43 MIL MINIMUM BENT 
STEEL PLATE ANGLE UNDER PLATE 
WASHER WITH 8 NO. 8 SCREWS TO 
BLOCKING WEB. TENSION TIE 
LRFD CAPACITY 3200 LB > 

E 
(in.) 

2% 
in. 

4% 
in. 

6% 
in. 

JOIST RUNNING 
PARALLEL TO WALL 

wall type 

4 in. flat 

Bin.flat 
6 in. waffle-grid 
6 in. screen-grid 

8 in. flat 
10 in. flat 
8 In. waffle-grid 

I 

I 
I 

!?MO±U~ 
I DEPTH 
I BLOCKING 
I ATSTRAP 

For SI: 1mil=0.0254 mm, 1 inch= 25.4 mm, 1pound-force=4.448 N. 

FIGURE R608.9(6) 
COLD-FORMED STEEL FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(6) 
COLD-FORMED STEEL-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PARALLEL•,b,c 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 115B 1208 1308 1408 1508 160B 
(Inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 
12 24 
12 36 
12 48 
16 16 
16 32 
16 48 

19.2 19.2 

19.2 38.4 
24 24 
24 48 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(6). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
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WALL CONSTRUCTION 

NO. 8 SCREW HORIZONTAL 
AND 10d x 1 Y,, IN.COMMON 

NAIL VERTICAL, SPACING TO 
MATCH DIAPHRAGM 

BOUNDARY FASTENING. 

8 
SEE TABLES R505.3.1 (2)----'----r'"rl 

AND R602.3(1) 

8 IN. MINIMUM 
WITH WEB 
MATERIAL 
REMOVED 

SECTION 

DETAIL A- PLAN VIEW 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

DIAPHRAGM BOUNDARY 
FASTENING. SEE TABLE R505.3.1 (2) 

NO. 8 SCREWS AT 6 IN. 
JOIST ON CENTER FROM 

SHEATHING TO JOISTS 
WITH TENSION 
TIES ATTACHED 

WOOD 2 x 6 MINIMUM SILL 
PLATE TYPICAL, 3 x 6 WHERE 
REQUIRED BY TABLE R608.9(7). 

Y, IN. DIAMETER ANCHOR BOLT 
'"-+-t----TYPICAL, 5/a IN. WHERE REQUIRED. 

SEE TABLE R608.9(7) FOR 
SIZE AND SPACING 

TENSION TIE 4 IN. x 3 IN. x 3 IN. x 43 
MIL MINIMUM CLIP ANGLE WITH 6 NO. 
8 SCREWS ON VERTICAL LEG, 6-10d 
x 1 Y, IN. COMMON NAILS ON 
HORIZONTAL LEG. 

TENSION TIE LRFD CAPACITY 
1280LB Z>o 

---- ANCHOR BOLT WITHY. x 3 x 3 
STEEL PLATE WASHER 

FIGURE R608.9(7) 
COLD-FORMED STEEL FLOOR TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE R608.9(7) 
COLD-FORMED STEEL-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR•,b,c,d,e 

BASIC WIND SPEED AND WIND EXPOSURE CATEGORY 
(mph) 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 
(Inches) (inches) 

110C 119C 127C 136C 

110D 117D 125D 

12 12 6 
12 24 6 6 
16 16 6 6A 
16 32 6 6 6A 

19.2 19.2 6A 6A 6B 
19.2 38.4 6 6A 6A 6B 
24 24 6A 6B 6B 6B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(7). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 

nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(7). For the remainder of the wall, see Note b. 
e. Letter "A" indicates that a minimum nominal 3 x 6 sill plate is required. Letter "B" indicates that a %-inch-diameter anchor bolt and a minimum nominal 3 x 6 

sill plate are required. 
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WALL CONSTRUCTION 

NO. 8SCREW 
HORIZONTALAND 10d 

x 1% IN. COMMON 
NAILS VERTICAL, 

SPACING TO MATCH 
DIAPHRAGM BOUNDRY 

FASTENING. SEE 
TABLES R505.3.1 (2) 

DIAPHRAGM BOUNDARY FASTENING. SEE TABLE R505.3.1 (2) 

,...--- TENSION TIE: 54 MIL x 2 x 6 FT LENGTH MINUMUM GRADE 50 STRAP 
UNDER OR ON TOP OF FLOOR SHEATHING. ATTACH STRAP TO FIRST 
TWO BLOCKS WITH 12 NO. 8 SCREWS. NO. 8 SCREWS AT 6 IN. ON 
CENTER FOR BALANCE OF STRAP 

43 MIL MINIMUM FULL DEPTH BLOCKING, TWO· 
BAYS MINIMUM AT EACH TENSION TIE. PROVIDE 
43 MIL MINIMUM CLIP ANGLE EACH END WITH 
NOT LESS THAN 4 NO. 8 SCREWS EACH LEG 

AND R602.3(1) --~_____..,_, 

8 IN. MINIMUM 
WITH WEB 
MATERIAL 
REMOVED 

SECTION 

WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 
3 x 6 WHERE REQUIRED BY TABLE R608.9(8) 

% IN. DIAMETER ANCHOR BOLT TYPICAL, 
J_JL__J\,-~:±:::--- 5/a IN. WHERE REQUIRED. SEE TABLE 

R608.9(8) FOR SIZE AND SPACING 

BLOCKING TYP. WITH 3 NO. 8 x 2% WOOD 
SCREWS TO SILL 

!----JOIST 
I 
l 
I 

l f 1r-------!L ______ _ 
I LFLATOR 
j FULL DEPTH 
I BLOCKING 
I ATSTRAP 

TENSION TIE 4 IN. x 3 IN. x 3 IN. x 43 MIL MINIMUM CLIP 
ANGLE WITH 6 NO. 8 SCREWS ON VERTICAL LEG, 
410d x 1% IN. COMMON NAILS ON HORIZONTAL 
LEG. TENSION TIE LRFD CAPACITY 1280 LB > 

'----ANCHOR BOLT WITHY. x 3 x 3 
STEEL PLATE WASHER 

DETAIL B - PLAN VIEW 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(8) 
COLD-FORMED STEEL FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(S) 
COLD-FORMED STEEL-FRAMED FLOOR TO TOP OF CONCRETE WALL, FRAMING PARALLELa,b,c,d,e 

BASIC WIND SPEED AND WIND EXPOSURE CATEGORY 
(mph) 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 130B 140B 1508 160B 
(inches) (inches) 

110C 119C 127C 136C 

110D 117D 125D 

12 12 6 
12 24 6 6 
16 16 6 6A 
16 32 6 6 6A 

19.2 19.2 6A 6A 6B 
19.2 38.4 6 6A 6A 6B 
24 24 6A 6B 6B· 6B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(8). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is.permitted in unshaded cells that do not contain a number. 
d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 

nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(8). For the remainder of the wall, see Note b. 
e. Letter "A" indicates that a minimum nominal 3 x 6 sill plate is required. Letter "B" indicates that a %-inch-diameter anchor bolt and a minimum nominal 3 x 6 

sill plate are required. · · 
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WALL CONSTRUCTION 

NAILING FROM SHEATHING TO RAFTERS WITH TENSION 
TIES ATTACHED. SEE TABLE R602.3(1) FOR NAIL SPACING ~ 

NAILS JOIST TO RAFTER SHALL 
BE IN ACCORDANCE WITH ROOF SHEATHING 

BOUNDARY NAILING. 

SEE TABLE R602.3(1) ~ 
43 MIL CONTINUOUS 

PLATE WITH NAILING TO 
MATCH ROOF SHEATHING 

BOUNDARY NAILING. 
SEE TABLE R602.3(1) 

SECTION 

IRC OR AWC WFCM 
10-10d COMMON NAILS EACH 
TENSION TIE LOCATION 

TENSION TIE. SEE 
TABLE R608.9(9) FOR SPACING 

I 
1 Od COMMON NAILS AT 6 IN. ON 
CENTER FROM SHEATHING TO 
JOISTS WITH TENSION TIES ATTACHED. 

CEILING DIAPHRAGM WHERE REQUIRED W/43 MIL. 
ANGLE. PROVIDE DIAPHRAGM BOUNDARY NAILING 
THROUGH SHEATHING TO BLOCK AND HORIZONTAL 
TO SILL PLATE. SEE TABLE R602.3(1) 

WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 
3 x 6 WHERE REQUIRED BY TABLE R608.9(9) 

% IN. DIAMETER ANCHOR BOLT TYPICAL, 

-lwooD SILLI i-~---
5/a IN. WHERE REQUIRED 

SEE TABLE R608.9(9) 

DETAIL A- PLAN VIEW 

FOR SIZE AND SPACING. 

CEILING JOIST ABOVE 

TENSION TIE: 4 IN. x 3 IN. x 3 IN. x 43 MIL 
MINIMUM CLIP ANGLE EACH FACE WITH 
6-10d x 1 % IN.COMMON NAILS IN HORIZONTAL 
AND VERTICAL LEG. TENSION TIE LRFD CAPACITY 
1280 LB BOTH ANGLES, 640 LB PER ANGLE J> 

ANCHOR BOLT WITH Y. X 3 X 3 
STEEL PLATE WASHER 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(9) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE R60B.9(9) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR•· b, 0

• d, • 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 115B 120B 130B 140B 150B 160B 

(inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 6 

12 24 6 

12 36 6 6 

12 48 6 6 6 

16 16 6 6 

16 32 6 6 

16 48 6 6 6 

19.2 19.2 6 6 
"' 

19.2 38.4 6 6 

24 24 6 

24 48 6 SB 

For SI: 1 inch;. 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(9). Use of this detail is permitted where cell a is not shaded, prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 

minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(9). For the remainder of the wall, see 
Noteb. 

e. Letter "B" indicates that a 5
/ 8-inch-diameter anchor bolt and a minimum nominal 3 x 6 sill plate are required. 
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WALL CONSTRUCTION 

SHEATHING BOUNDARY 
NAILING. SEE\ 

TABLE R602.3(1) \ 

WOOD2 x 6 
MINIMUM SILL 

PLATE TYPICAL, 3 x 6 
WHERE REQUIRED BY 

TABLE R608.9(10) 

co 

SECTION 

ANCHOR BOLT WITH JE• 
y,; x 3 x 3 STEEL -

PLATE WASHER. SEE ,_ .. _ .. 
TABLE R608.9(10) 

FOR SPACING 

BLOCKING AT GABLE END 
OUTLOOKER. 1 BAY MIN. 

n 
LJ 

NAILING FROM SHEATHING 
~ TO BLOCKING AND OUTLOOKER 

/ 6 IN. ON CENTER. 

I 
2x FULL DEPTH BLOCKING, TWO BAYS MINIMUM AT EACH 
TENSION TIE. PROVIDE 43 MIL MINIMUM CLIP ANGLE 
EACH END WITH NOT LESS THAN 4- 10d COMMON NAILS EACH LOG 

TENSION TIE. SEE TABLE R608.9(10) FOR SPACING. 54 MIL x 4 IN. x 6 FT 
LENGTH MINIMUM GRADE 50 STRAP UNDER OR ON TOP OF CEILING 
SHEATHING. EXTEND. STRAP ACROSS AND FASTEN TO WOOD SILL 
PLATE WITH MINIMUM 10- 1 Od x 1 Y. IN. COMMON NAILS. ATIACH STRAP 
TO FIRST TWO BLOCKS WITH 10-10d COMMON NAILS. 10d COMMON 
NAILS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. TENSION TIE LRFD 

CAPACITY 2140 LB ::;... 

CEILING DIAPHRAGM SHEATHING 

43 MIL CONTINUOUS ANGLE WITH 1 Od COMMON NAILS AT BOUNDARY 
NAIL SPACING THROUGH SHEATHING TO JOIST AND HORIZONTAL 
TO SILL PLATE. SEE TABLE R602.3(1) 

Y, IN. DIAMETER ANCHOR BOLTS TYPICAL, 5/a IN. WHERE REQUIRED. 
SEE TABLE R608.9(10) FOR SIZE AND SPACING. 

DETAIL B - PLAN VIEW 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(10) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(10) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL"· b, 0 • d, • 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 120B 1308 140B 1508 160B 
(inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 6 
12 24 6 
12 36 6 6 
12 48 6 6 6 
16 16 6 6 
16 32 6 6 
16 48 6 6 6 

19.2 19.2 6 6 
19.2 38.4 6 6 
24 24 6 
24 48 6 8B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(10). Use of this detail is permitted where a cell is not shaded, prohibited where shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in cells that do not contain a number. 
d. Numbers 6 and 8 indicate minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a 

minimum, this nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(10). For the remainder of the wall, 
see Note b. 

e. Letter "B" indicates that a %-inch-diameter anchor bolt and a minimum nominal 3 x 6 sill plate are required. 
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WALL CONSTRUCTION 

WHERE CEILING DIAPHRAGM IS NOT PROVIDED, 
DIAPHRAGM BOUNDARY FASTENING SHALL BE IN 

ACCORDANCE WITH TABLE R804.3. WHERE CEILING 
DIAPHRAGM IS PROVIDED, DIAPHRAGM FASTENING 

SHALL BE IN ACCORDANCE WITH AISI S230 

WHERE CEILING DIAPHRAGM IS PROVIDED, 
CONTINUOUS STRAP SHALL BE \ 

IN ACCORDANCE WITH AISI S230 

WHERE CEILING DIAPHRAGM NOT 
PROVIDED, 43 MIL MINIMUM BREAK SHAPE 

EACH RAFTER BAY. WHERE CEILING 
DIAPHRAGM IS PROVIDED BREAK SHAPE 

SHALL BE IN ACCORDANCE WITH AISI S230 

SECTION 

WHERE CEILING DIAPHRAGM IS NOT PROVIDED, 
NO. 8 SCREWS AT 6 IN. ON CENTER FROM SHEATHING 
TO RAFTERS WITHTENSIONTIESATTACHED. 
WHERE CEILING DIAPHRAGM IS PROVIDED, 

\ SCREWS S~ALL BE IN ACCORDANCE WITH AISI S230. 

\ 3 NO. 8 SCREWS MIN. 
8 NO. 8 SCREWS EACH 
TENSION TIE LOCATION WHERE 
NO CEILING DIAPHRAGM IS 
PROVIDED. SEE SECTION R608.10 

TENSION TIE. SEE TABLE 
R608.9{11) FOR SPACING. 

I 
NO. 8 SCREWS AT 6 IN. ON CENTER 
FROM SHEATHING TO JOISTS WITH 
TENSION TIES ATTACHED. 

CEILING DIAPHRAGM WHERE REQUIRED W/43 
MILANGLE, NO. 8 SCREWS TO STEEL, 10d 
NAILS TO WOOD SILL. SEE TABLE R804.3 FOR 
DIAPHRAGM BOUNDARY FASTENER SPACING 

WOOD 2 x 6 MINIMUM SILL PLATE TYPICAL, 
3 x 6 WHERE REQUIRED BY TABLE R608.9(11) 

Y, IN. DIAMETER ANCHOR BOLT TYPICAL, 

__ _,, .. -ijwooD SILL\,.. .. ,.._ __ 

5/a IN. WHERE REQUIRED. SEE TABLE 
R608.9(11) FOR SIZE AND SPACING 

~ 
::> 
~ z 

RAFTER ~ 
ABOVE \ z 

-r~~:::::~ I 

DETAIL A- PLAN VIEW 

CEILING JOIST ABOVE WITH 3-10d x 
1 Y, IN. COMMON NAILS TO WOOD SILL 

TENSION TIE. 4 IN. x 3 IN. x 3 IN. x 
43 MIL MINIMUM CLIP ANGLE WITH 
6 NO. 8 SCREWS VERTICAL LEG AND 
6-10d x 1Y. IN. COMMON NAILS IN 
HORIZONTAL LEG TENSION TIE 
LRFD CAPACITY 1280 LB ---')lio3111o 

.___,,.-- ANCHOR BOLT WITH Y. x 3 x 3 
STEEL PLATE WASHER 

For SI: 1mil=0.0254 mm, 1inch=25.4 mm, 1 foot= 304.8 mm, 1pound-force=4.448 N. 

FIGURE R608.9(11) 
COLD-FORMED STEEL ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR 
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WALL CONSTRUCTION 

TABLE RSOB.9(11) 
WOOD-FRAMED ROOF TO TOP OF CONCRETE WALL, FRAMING PERPENDICULAR"·b,c,d,e 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 

(inches) (inches) 110C 119C 127C 136C 

110D 117D 125D 

12 12 6 

12 24 6 

16 16 6 6 

16 32 6 6 

19.2 19.2 6 6 

19.2 38.4 6 6 6 

24 24 6 6A 6B 

For SI: 1 inch = 25 .4 mm, 1 mile per hour = 0.44 7 mis. 
a. This table is for use with the detail in Figure R608.9(11). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in unshaded cells that do not contain a number. 
d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 

nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(11). For the remainder of the wall, see Note b. 
e. Letter "A" indicates that a minimum nominal 3 x 6 sill plate is required. Letter "B" indicates that a 5/ 8-inch-diameter anchor bolt and a minimum nominal 3 x 6 

sill plate are required. . 
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WALL CONSTRUCTION 

SECTION 

43 MIL MINIMUM TRACK 

4 IN. x 3 IN. x 3 x 43 MIL 
MINIMUM CLIP ANGLE 

WITH 6 NO. 8 SCREWS 
VERTICAL LEG 

ANCHOR BOLT WITH 
% x 4 x 4 STEEL PLATE 

WASHER. SEE TABLE 
R608.9(12) FOR SPACING 

DETAIL B - PLAN VIEW 

BLOCKING AT GABLE END 
BRACE. 2 BAYS MINIMUM. 

PROVIDE SCREWS FROM r-- SHEATHING TO BLOCKING 
; 6 IN. MAXIMUM ON CENTER 

NO. 8 SCREWS, SPACING 
TO MATCH DIAPHRAGM 
BOUNDARY. SEE 

n 
I I 
I I 
LJ 

TABLE R804.3 

43 MIL MINIMUM FULL DEPTH BLOCKING, TWO BAYS MINIMUM 
AT EACH TENSION TIE. PROVIDE 43 MIL MINIMUM CLIP ANGLE 
EACH END WITH NOT LESS THAN 4 NO. 8 SCREWS EACH LEG. 
SEE ALTERNATE BLOCKING CONNECTION BELOW 

TENSION TIE. SEE TABLE R608.9(12) FOR SPACING. 54 MIL x 
2 IN. x 6 FT LENGTH MINIMUM GRADE 50 STRAP UNDER OR 
ON TOP OF CEILING SHEATHING. EXTEND STRAP UNDER AND 
ATTACH TO TRACK WITH MINIMUM 4 NO. 8 SCREWS. ATTACH 
STRAP TO FIRST TWO BLOCKS WITH MINIMUM 12 NO. 8 SCREWS. 
NO. 8 SCREWS AT 6 IN. ON CENTER FOR BALANCE OF STRAP. 
TENSION TIE LRFD CAPACITY 1600 LB J>a 

% IN. MINIMUM ANCHOR BOLT TYPICAL, 5/a IN. WHERE REQUIRED. 
,__ __ SEE TABLE R608.9(12) FOR SIZE AND SPACING. 

Hll»!Mfffl"'°"ALTERNATE END 
CONNECTION WITH 
BENT BLOCKING 
WEBAND4 
NO.BSCREWS 
EACH END 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm, 1 pound-force= 4.448 N. 

FIGURE R608.9(12) 
COLD-FORMED STEEL ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLEL 
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WALL CONSTRUCTION 

TABLE R608.9(12) 
COLD-FORMED STEEL ROOF TO TOP OF CONCRETE WALL, FRAMING PARALLELa,b,c,d,e 

BASIC WIND SPEED (mph) AND WIND EXPOSURE CATEGORY 

ANCHOR BOLT SPACING TENSION TIE SPACING 1158 1208 1308 1408 1508 1608 

(inches) (inches) 110C 119C 127C 136C 

110D 117D 1250 

12 12 6 

12 24 6 

16 16 6 6 

16 32 6 6 

19.2 19.2 6 6 

19.2 38.4 6 6 6 

24 24 6 6 6B 

For SI: 1 inch= 25.4 mm, 1 mile per hour= 0.447 mis. 
a. This table is for use with the detail in Figure R608.9(12). Use of this detail is permitted where a cell is not shaded. 
b. Wall design per other provisions of Section R608 is. required. 
c. For wind design, minimum 4-inch-nominal wall is permitted in cells that do not contain a number. 
d. Number 6 indicates minimum permitted nominal wall thickness in inches necessary to develop required strength (capacity) of connection. As a minimum, this 

nominal thickness shall occur in the portion of the wall indicated by the cross-hatching in Figure R608.9(12). For the remainder of the wall, see Note b. 
e. Letter "B" indicates that a \-inch-diameter anchor bolt is required. 
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WALL CONSTRUCTION 

SECTION R609 
EXTERIOR WINDOWS AND DOORS 

I R609.1 General. This section prescribes performance and 
construction requirements for exterior windows and doors 
installed in walls. Windows and doors shall be installed and 
flashed in accordance with the fenestration manufacturer's 
written instructions. Window and door openings shall be 
flashed in accordance with Section R703.4. Written installa
tion instructions shall be provided by the fenestration manu
facturer for each window or door. 

R609.2 Performance. Exterior windows and doors shall be 
designed to resist the design wind loads specified in Table 
R301.2(2) adjusted for height and exposure in accordance 
with Table R301.2(3) or determined in accordance with 
ASCE 7 using the allowable stress design load combinations 
of ASCE 7. Design wind loads for exterior glazing not part of 
a labeled assembly shall be permitted to be determined in 
accordance with Chapter 24 of the International Building 
Code. 

R609.3 Testing and labeling. Exterior windows and sliding 
doors shall be tested by an approved independent laboratory, 
and bear a label identifying manufacturer, performance char
acteristics and approved inspection agency to indicate com
pliance with AAMA/WDMA/CSA 101/I.S.2/A440. Exterior 
side-hinged doors shall be tested and labeled as conforming 
to AAMA/WDMA/CSA 101/I.S.2/A440 or AMD 100, or 
comply with Section R609.5. 

Exception: Decorative glazed openings. 

R609.3.l Comparative analysis. Structural wind load 
design pressures for window and door units different than 
the size tested in accordance with Section R609.3 shall be 
permitted to be different than the design value of the tested 
unit where determined in accordance with one of the fol
lowing comparative analysis methods: 

1. Structural wind load design pressures for window 
and door units smaller than the size tested in accor
dance with Section R609.3 shall be permitted to be 
higher than the design value of the tested unit pro
vided such higher pressures are determined by 
accepted engineering analysis. Components of the 
smaller unit shall be the same as those of the tested 
unit. Where such calculated design pressures are 
used, they shall be validated by an additional test of 
the window or door unit having the highest allow
able design pressure. 

2. In accordance with WDMA LS .11. 

R609.4 Garage doors. Garage doors shall be tested in accor
dance with either ASTM E 330 or ANSI/DASMA 108, and 
shall meet the acceptance criteria of ANSI/DASMA 108. 

I R609.5 Other exterior window and door assemblies. Exte
rior windows and door assemblies not included within the 

I scope of Section R609.3 or R609.4 shall be tested in accor
dance with ASTM E 330. Glass in assemblies covered by this 
exception shall comply with Section R308.5. 
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R609.6 Wind-borne debris protection. Protection of exte- I 
rior windows and glass doors in buildings located in wind
bome debris regions shall be in accordance with Section 
R301.2.l.2. 

R609.6.1 Fenestration testing and labeling. Fenestration I 
shall be tested by an approved independent laboratory, 
listed by an approved entity, and bear a label identifying 
manufacturer, performance characteristics, and approved 
inspection agency to indicate compliance with the require
ments of the following specification( s): 

1. ASTM E 1886 and ASTM E 1996; or 

2. AAMA506. 

R609.7 Anchorage methods. The methods cited in this sec- I 
tion apply only to anchorage of window and glass door 
assemblies to the main force-resisting system. 

R609.7.1 Anchoring requirements. Window and glass I 
door assemblies shall be anchored in accordance with the 
published manufacturer's recommendations to achieve the 
design pressure specified. Substitute anchoring systems 
used for substrates not specified by the fenestration manu
facturer shall provide equal or greater anchoring perfor
mance as demonstrated by accepted engineering practice. 

R609.7.2 Anchorage details. Products shall be anchored I 
in accordance with the minimum requirements illustrated 
in Figures R609.7.2(1), R609.7.2(2), R609.7.2(3), I 
R609.7.2(4), R609.7.2(5), R609.7.2(6), R609.7.2(7) and 
R609.7.2(8). 

R609.7.2.1 Masonry, concrete or other structural 
substrate. Where the wood shim or buck thickness is 
less than 11

/ 2 inches (38 mm), window and glass door 
assemblies shall be anchored through the jamb, or by 
jamb clip and anchors shall be embedded directly into 
the masonry, concrete or other substantial substrate 
material. Anchors shall adequately transfer load from 
the window or door frame into the rough opening sub
strate [see Figures R609. 7.2(1) and R6097 .2(2)]. 

Where the wood shim or buck thickness is 11
/ 2 

inches (38 mm) or more, the buck is securely fastened 
to the masonry, concrete or other substantial substrate, 
and the buck extends beyond the interior face of the 
window or door frame, window and glass door assem
blies shall be anchored through the jamb, or by jamb 
clip, or through the flange to the secured wood buck. 
Anchors shall be embedded into the secured wood buck 

I 

to adequately transfer load from the window or door 
frame assembly [see Figures R609.7.2(3), R6097.2(4) I 
and R609.7.2(5)]. 

R609.7.2.2 Wood or other approved framing mate
rial. Where the framing material is wood or other 
approved framing material, window and glass door 
assemblies shall be anchored through the frame, or by 
frame clip, or through the flange. Anchors shall be 
embedded into the frame construction to adequately 
transfer load [see Figures R609.7.2(6), R609.7.2(7) and I 
R609.7.2(8)]. 
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FIGURE R609.7.2(1) 
THROUGH THE FRAME 

TAPERED 
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NOT ALLOWED 

FIGURE R609.7.2(3) 
THROUGH THE FRAME 
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FRAME CLIP 
INSTALLATION 

FIGURE R609.7.2(2) 
FRAME CLIP 

FIGURE R609.7.2(4) 
FRAME CLIP 
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FIGURE R609.7.2(5) 
THROUGH THE FLANGE 

FIGURE R609.7.2(7) 
FRAME CLIP 
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FIGURE R609.7.2(8) 
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I R609.8 Mullions. Mullions shall be tested by an approved 
testing laboratory in accordance with AAMA 450, or be engi
neered in accordance with accepted engineering practice. 
Mullions tested as stand-alone units or qualified by engineer-

1 

ing shall use performance criteria cited in Sections R609.8. l, 
R609.8.2 and R609.8.3. Mullions qualified by an actual test 
of an entire assembly shall comply with Sections R609.8.1 
and R609.8.3. 

R609.8.1 Load transfer. Mullions shall be designed to 
transfer the design pressure loads applied by the window 

I 

I 

and door assemblies to the rough opening substrate. 

R609.8.2 Deflection. Mullions shall be capable of resist
ing the design pressure loads applied by the window and 
door assemblies to be supported without deflecting more 
than L/175, where Lis the span of the mullion in inches. 

R609.8.3 Structural safety factor. Mullions shall be 
capable of resisting a load of 1.5 times the design pressure 
loads applied by the window and door assemblies to be 
supported without exceeding the appropriate material 
stress levels. If tested by an approved laboratory, the 1.5 
times the design pressure load shall be sustained for 10 
seconds, and the permanent deformation shall not exceed 
0.4 percent of the mullion span after the 1.5 times design 
pressure load is removed. 

I SECTION R61 O 
STRUCTURAL INSULATED PANEL WALL 

CONSTRUCTION 

I R610.1 General. Structural insulated panel (SIP) walls shall 
be designed in accordance with the provisions of this section. 
Where the provisions of this section are used to design struc
tural insulated panel walls, project drawings, typical details 
and specifications are not required to bear the seal of the 
architect or engineer responsible for design, unless otherwise 
required by the state law of the jurisdiction having authority. 

I 
R610.2 Applicability limits. The provisions of this section 
shall control the construction of exterior structural insulated 
panel walls and interior load-bearing structural insulated panel 
walls for buildings not greater than 60 feet (18 288 mm) in 

WALL CONSTRUCTION 

length perpendicular to the joist or truss span, not greater than 
40 feet (12 192 mm) in width parallel to the joist or truss span 
and not greater than two stories in height with each wall not 
greater than 10 feet (3048 mm) high. Extetior walls installed in 
accordance with the provisions of this section shall be consid
ered as load-bearing walls. Structural insulated panel walls 
constructed in accordance with the provisions of this section 
shall be limited to sites where the ultimate design wind speed 
(Vu1r) is not greater than 155 miles per hour (69 mis), Exposure 
B or 140 miles per hour (63 mis) Exposure C, the ground snow 
load is not greater than 70 pounds per foot (3.35 kPa), and the 
seismic design category is A, B or C. 

R610.3 Materials. SIPs shall comply with the following crite
ria: 

R610.3.1 Core. The core material shall be composed of I 
foam plastic insulation meeting one of the following 
requirements: 

1. ASTM C 578 and have a minimum density of 0.90 
pounds per cubic feet (14.4 kg/m3

). 

2. Polyurethane meeting the physical properties shown 
in Table R610.3.l. I 

3. An approved alternative. 

All cores shall meet the requirements of Section R316. 

R610.3.2 Facing. Facing materials for SIPs shall be wood I 
structural panels conforming to DOC PS 1 or DOC PS 2, 
each having a minimum nominal thickness of 7

/ 16 inch (11 
mm) and shall meet the additional minimum properties 
specified in Table R610.3.2. Facing shall be identified by I 
a grade mark or certificate of inspection issued by an 
approved agency. 

R610.3.3 Adhesive. Adhesives used to structurally lami- I 
nate the foam plastic insulation core material to the struc
tural wood facers shall conform to ASTM D 2559 or 
approved alternative specifically intended for use as an 
adhesive used in the lamination of structural insulated pan
els. Each container of adhesive shall bear a label with the 
adhesive manufacturer's name, adhesive name and type 
and the name of the quality assurance agency. 

TABLE R610.3.1 I 
MINIMUM PROPERTIES FOR POLYURETHANE INSULATION USED AS SIPS CORE 

PHYSICAL PROPERTY POLYURETHANE 

Density, core nominal (ASTM D 1622) 2.2 lb/ft3 

Compressive resistance at yield or 10% deformation, whichever occurs first (ASTM D 1621) 19 psi (perpendicular to rise) 

Flexural strength, min. (ASTM C 203) 30 psi 

Tensile strength, min. (ASTM D 1623) 35 psi 

Shear strength, min. (ASTM C 273) 25psi 

Substrate adhesion, min. (ASTM D 1623) 22psi 

Water vapor permeance of 1.00-in. thickness, max. (ASTM E 96) 2.3 perm 

Water absorption by total immersion, max. (ASTM C 272) 4.3% (volume) 

Dimensional stability (change in dimensions), max. 
2% 

[ASTM D 2126 (7 days at 158°F/100% humidity and 7 days at -20°F)] 

For SI: 1 pound per cubic foot= 16.02 kg/m3
, 1 pound per square inch= 6.895 kPa, °C = [(0 F) - 32] l.8. 
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WALL CONSTRUCTION 

I TABLE R610.3.2 
MINIMUM PROPERTIES" FOR ORIENTED STRAND BOARD FACER MATERIAL IN SIP WALLS 

FLATWISE STIFFNESS• FLATWISE STRENGTH° TENSION• 
DENSITYd THICKNESS PRODUCT (lbf-in2/ft) (I bf-in/ft) (lbf/ft) 

(in.) 
Along Across Along Across Along Across 

(pct) 

7
/16 Sheathing 55,600 16,500 1,040 460 7,450 5,800 34 

For SI: 1inch=25.4 mm, 1 lbf-in2/ft = 9.415 x 10-6 kPa/m, 1lbf-in/ft=3.707 x 10-4 k:N/m, 1 lbf/ft = 0.0146 N/mm, 1 pound per cubic foot= 16.018 kg/m3
• 

I a. Values listed in Table R610.3.2 are qualification test values and are not to be used for design purposes. 
b. Mean test value shall be in accordance with Section 7 .6 of DOC PS 2. 
c. Characteristic test value (5th percent with 75% confidence). 
d. Density shall be based on oven-dry weight and oven-dry volume. 

I R610.3.4 Lumber. The minimum lumber framing mate
rial used for SIPs prescribed in this document is NLGA 
graded No. 2 Spruce-pine-fir. Substitution of other wood 
species/grades that meet or exceed the mechanical proper
ties and specific gravity of No. 2 Spruce-pine-fir shall be 
permitted. 

I R610.3.5 SIP screws. Screws used for the erection of SIPs 
as specified in Section R610.5 shall be fabricated from 
steel, shall be provided by the SIP manufacturer and shall 
be sized to penetrate the wood member to which the 
assembly is being attached by not less than 1 inch (25 
mm). The screws shall be corrosion resistant and have a 
minimum shank diameter of 0.188 inch (4.7 mm) and a 
minimum head diameter of 0.620 inch (15.5 mm). 

I R610.3.6 Nails. Nails specified in Section R610 shall be 
common or galvanized box unless otherwise stated. 

I 
R610.4 SIP wall panels. SIPs shall comply with Figure 
R610.4 and shall have minimum panel thickness in accor
dance with Tables R610.5(1) and R610.5(2) for above-grade 
walls. SIPs shall be identified by grade mark or certificate of 
inspection issued by an approved agency. 

I R610.4.1 Labeling. Panels shall be identified by grade 
mark or certificate of inspection issued by an approved 
agency. Each (SIP) shall bear a stamp or label with the fol
lowing minimum information: 

1. Manufacturer name/logo. 

2. Identification of the assembly. 

3. Quality assurance agency. 

I R610.5 Wall construction. Exterior walls of SIP construc-
tion shall be designed and constructed in accordance with the 

I provisions of this section and Tables R610.5(1) and 
R610.5(2) and Figures R610.5(1) ·through R610.5(5). SIP 
walls shall be fastened to other wood building components in 
accordance with Tables R602.3(1) through R602.3(4). 

Framing shall be attached in accordance with Table 

I R602.3(1) unless otherwise provided for in Section R610. 

R610.5.1 Top plate connection. SIP walls shall be 
capped with a double top plate installed to provide over-
lapping at comer, intersections and splines in accordance 

I with Figure R610.5.l. The double top plates shall be made 
up of a single 2 by top plate having a width equal to the 
width of the panel core, and shall be recessed into the SIP 
below. Over this top plate a cap plate shall be placed. The 
cap plate width shall match the SIP thickness and overlap 
the facers on both sides of the panel. End joints in top 
plates shall be offset not less than 24 inches (610 mm). 

332 

R610.5.2 Bottom (sole) plate connection. SIP walls shall I 
have full bearing on a _sole plate having a width equal to 
the nominal width of the foam core. Where SIP walls are 
supported directly on continuous foundations, the wall 
wood sill plate shall be anchored to the foundation in 
accordance with Figure R610.5.2 and Section R403.l. I 
R610.5.3 Wall bracing. SIP walls shall be braced in 
accordance with Section R602.10. SIP walls shall be con
sidered continuous wood structural panel sheathing for 
purposes of computing required bracing. SIP walls shall 
meet the requirements of Section R602.10.4.2 except that 
SIP comers shall be fabricated as shown in Figure R610.9. I 
Where SIP walls are used for wall bracing, the SIP bottom 
plate shall be attached to wood framing below in accor
dance with Table R602.3(1). 

ADHESIVE 

-- ------- ---- ---:---:----. --
..-: - -- ------- ---- ----- --- ----- - ----------- --- ---- ----- -----=----------:------
-----

FIGURE R610.4 
SIP WALL PANEL 

FACING 
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WALL CONSTRUCTION 

TABLE R610.5(1) 
MINIMUM THICKNESS FOR SIP WALL SUPPORTING SIP OR LIGHT-FRAME ROOF ONLY (inches)" 

BUILDING WIDTH (ft) 

ULTIMATE DESIGN 
WIND SPEED 24 28 32 36 

v.,,(mph) SNOW 
LOAD 

Exp.B Exp.C 
(psf) Wall Height (feet) Wall Height (feet) Wall Height (feet) Wall Height (feet) 

8 9 10 8 9 10 8 9 10 8 

20 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

30 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 
110 -

50 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

70 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

20 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

30 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 
115 -

50 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

70 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 6.5 4.5 

20 4.5 4.5 6.5 4.5 4.5 6.5 4.5 4.5 6.5 4.5 

30 4.5 4.5 6.5 4.5 4.5 6.5 4.5 4.5 DR 4.5 
130 110 

50 4.5 4.5 DR 4.5 4.5 DR 4.5 4.5 DR 4.5 

70 4.5 4.5 DR 4.5 DR DR 4.5 DR DR 4.5 

20 4.5 6.5 DR 4.5 6.5 DR 4.5 DR DR 4.5 

30 4.5 6.5 DR 4.5 DR DR 4.5 DR DR 4.5 
140 120 

50 4.5 DR DR 4.5 DR DR DR DR DR DR 
70 4.5 DR DR DR DR DR DR DR DR DR 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 mile per hour= 0.447 mis. 

DR = design required. 
a. Design assumptions: 

Maximum deflection criteria: li240. 
Maximum roof dead load: 10 psf. 

Maximum roof live load: 70 psf. 

Maximum ceiling dead load: 5 psf. 

Maximum ceiling live load: 20 psf. 

Wind loads based on Table R301.2 (2). 

Strength axis of facing material applied vertically. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

9 10 

4.5 4.5 

4.5 4.5 

4.5 4.5 

4.5 6.5 

4.5 4.5 

4.5 4.5 

4.5 4.5 

4.5 DR 
4.5 DR 
4.5 DR 
6.5 DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 

40 

Wall Height (feet) 

8 9 10 

4.5 4.5 4.5 

4.5 4.5 4.5 

4.5 4.5 4.5 

4.5 4.5 6.5 

4.5 4.5 4.5 

4.5 4.5 4.5 

4.5 4.5 6.5 

4.5 4.5 DR 
4.5 4.5 DR 
4.5 4.5 DR 
4.5 DR DR 
DR DR DR 
4.5 DR DR 
4.5 DR DR 
DR DR DR 
DR DR DR 
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WALL CONSTRUCTION 

TABLE R610.5(2) 
MINIMUM THICKNESS FOR SIP WALL SUPPORTING SIP OR LIGHT-FRAME ONE STORY AND ROOF ONLY (inches)" 

BUILDING WIDTH (ft) 

ULTIMATE DESIGN 
WIND SPEED 24 28 32 36 

Vu11(mph) SNOW 
LOAD 

Exp. B Exp.C 
(psf) Wall Height (feet) Wall Height (feet) Wall Height (feet) Wall Height (feet) 

8 9 10 8 9 10 8 9 10 8 

20 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 6.5 4.5 

30 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 6.5 4.5 
110 -

50 4.5 4.5 4.5 4.5 4.5 6.5 4.5 4.5 DR 4.5 

70 4.5 4.5 6.5 4.5 4.5 DR 4.5 DR DR DR 
20 4.5 4.5 4.5 4.5 4.5 6.5 4.5 4.5 DR 4.5 

30 4.5 4.5 4.5 4.5 4.5 6.5 4.5 4.5 DR 4.5 
115 -

50 4.5 4.5 6.5 4.5 4.5 DR 4.5 DR DR 4.5 

70 4.5 4.5 DR 4.5 DR DR DR DR DR DR 
20 4.5 4.5 6.5 4.5 4.5 DR 4.5 4.5 DR 4.5 

30 4.5 4.5 DR 4.5 4.5 DR 4.5 6.5 DR 4.5 
120 -

50 4.5 4.5 DR 4.5 DR DR 4.5 DR DR DR 
70 4.5 DR DR 4.5 DR DR DR DR DR DR 
20 4.5 6.5 DR 4.5 DR DR 4.5 DR DR DR 
30 4.5 DR DR 4.5 DR DR DR DR DR DR 

130 110 
50 4.5 DR DR DR DR DR DR DR DR DR 
70 DR DR DR DR DR DR DR DR DR DR 

For SI: 1 Inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 mile per hour= 0.447 mis. 
DR = Design required. 
a. Design assumptions: 

Maximum deflection criteria: L/240. 

Maximum roof dead load: 10 psf. 

Maximum roof live load: 70 psf. 

Maximum ceiling dead load: 5 psf. 

Maximum ceiling live load: 20 psf. 

Maximum second-floor dead load: 10 psf. 

Maximum second-floor live load: 30 psf. 

Maximum second-floor dead load from walls: 10 psf. 

Maximum first-floor dead load: 10 psf. 

Maximum first-floor live load: 40 psf. 

Wind loads based on Table R301.2 (2). 

Strength axis of facing material applied vertically. 

9 10 

4.5 DR 
4.5 DR 
DR DR 
DR DR 
4.5 DR 
6.5 DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 
DR DR 

40 

Wall Height (feet) 

8 9 10 

4.5 4.5 DR 
4.5 6.5 DR 
DR DR DR 
DR DR DR 
4.5 DR DR 
4.5 DR DR 
DR DR DR 
DR DR DR 
4.5 DR DR 
DR DR DR 
DR DR DR 
DR DR DR 
DR DR DR 
DR DR DR 
DR DR DR 
DR DR DR 
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For SI: 1 foot = 304.8 mm. 

For SI: 1 foot= 304.8 mm. 

SEE FIGURE 
R610.5(3) 

FIRST STORY WALL HEIGHT 
10 FT MAXIMUM 

CONCRETE SLAB 

FIGURE R610.5(1) 
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS 

SEE FIGURE 
R610.5(3) 

SEE FIGURES 
R610.5(4) 
AND R610.5(5) 

SIP WALL 

SIPOR LIGHT 
FRAME ROOF 

SECOND STORY WALL 
HEIGHT 10 FT. MAXIMUM 

~SIP OR LIGHT 
.Ji" I FRAME FLOOR 

p:::L.-4--~---'-~~--"'--~--;. 

SECOND STORY WALL 
HEIGHT 10 FT. MAXIMUM 

FIGURE R610.5(2) 
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS 
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WALL CONSTRUCTION 

PRE-ENGINEERED 
WOOD ROOF TRUSS 

ATTACH PER CODE 

CAP PLATE 

TOP PLATE 

CONTINUOUS 
SEALANT EACH 
SIDE OF FRAMING 
AS RECOMMENDED 
BY MANUFACTURER 

SIP WALL PANEL--------

For SI: 1inch=25.4 mm. 

FIGURE R610.5(3) 

PRESSED METAL 
GUSSET PLATE 

Bd COMMON NAILS 
AT 6 IN. O.C. EACH .SIDE 

CONTINUOUS SEALANT 

TRUSSED ROOF TO TOP PLATE CONNECTION 

For SI: 1inch=25.4 mm. 

SIP WALL 
~ 

CONTINUOU 
SEALANT EACH SID ~~ 

E 2x SOLE PLAT 
MATCHING THE S 
CORE THICKNES 

IP 
s 

Bd NAILS AT 6 IN 
O.C. EACH SID E 

RIM BOAR 

CAP PLAT 

D 

E 

Bd NAILS AT 6 IN 
O.C. EACH SID E 

" 

CONTINUOU 
SEALANT EACH SID 

s_/ 
E 

A 

I 
\. 

m 
->< ---- ---- s 

SOLE PLATEC ONNECTION 
CE WITH INACCORDAN 

TABLE R602.3(1 ) 

FLOORSHEAT HING AND 
CCORDANCE 

R502 WITH SECTION 
r FRAMING IN A 

FLOOR JOIST f 
~INSULATION 
~TOPPLATE 

Note: Figures illustrate SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2) as appropriate. 

FIGURE R610.5(4) 
SIP WALL-TO-WALL PLATFORM FRAME CONNECTION 
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For SI: 1 inch= 25.4 mm. 

SIP WALL 

us CONTINUO 
SEALANT EACH S IDE~ 

2xSOLE PL 
MATCHING THE 
CORETHICKN 

ATE 
SIP 

ESS 

N.~ 8d NAILS AT 6 I 
O.C. EACH SID E 

N./ 8d NAILS AT 6 I 
O.C. EACH SID E 

US_/ CONTINUO 
SEALANT EACH S IDE 

/' --

,.,.. 

1'- I 

' 
11--

~---~ 

t---1><tj ......... ~ 

'"""~ 

I/ 

~~, ,,---

I 

WALL CONSTRUCTION 

SOLE PLATE CONN ECTION IN 
H ACCORDANCE WIT 

TABLE R602.3(1) 

·iCAPPLATE 
,;~~ORSH 

AND FRAM 
ACCORD A 
SECTION 

EATHING 
ING IN 
NCEWITH 
R502 

\ FLOOR JOIST 

Note: Figures illustrate SIP-specific attachment requirements. Other connections shall be made in accordance with Tables R602.3(1) and (2), as appropriate. 

FIGURE R610.5(5) 
SIP WALL-TO-WALL BALLOON FRAME CONNECTION (I-Joist floor shown for Illustration only) 

2x TOP PLATE RECESSED 
INTO THE SIP CORE, WIDTH 
EQUAL TO SIP CORE WIDTH 

For SI: 1 inch= 25.4 mm. 
Notes: 
1. Top plates shall be continuous over header. 

TOP PLATE 

CAP PLATE~ 

SIP HEADER~ ~ 

2x KING STUD RECESSED INTO 
THE SIP CORE, WIDTH EQUAL 
TO SIP CORE WIDTH 

2x TOP PLATE RECESSED INTO 
LOWER SIP 

2x JACK STUD RECESSED 
INTO THE SIP CORE, WIDTH 
EQUAL TO SIP CORE WIDTH 

2. Lower 2x top plate shall have a width equal to the SIP core width and shall be recessed into the top edge of the panel. Cap plate shall be placed over the 
recessed top plate and shall have a width equal to the SIPs width. 

3. SIP facing surfaces shall be nailed to framing and cripples with 8d common or galvanized box nails spaced 6 inches on center. 

I 

4. Galvanized nails shall be hot-dipped or tumbled. Framing shall be attached in accordance to Section R602.3(1) unless otherwise provide for in Section R610. I 
FIGURE R610.5.1 

SIP WALL FRAMING CONFIGURATION 
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WALL CONSTRUCTION 

2x SOLE PLATE MATCHING 
THE SIP CORE THICKNESS 

8d NAILSAT6 IN. 
O.C. EACH SIDE 

CONCRETE OR MASONRY 
FOUNDATION WALL 
OR SLAB 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

CAPILLARY BREAK UNDER 
SOLE PLATE AND SIP FACING 

e. q't::t ...,,,e. <L'llll <L'ti <L'e: ...,,,e: ...,,,iei ...,,,11:1 ...,,,ei <L'e . . . . . . . . . . 
dl .. -o.:a .~.:a .,..'O.:a °".:a .,,'Odl .,..-od .... -o.:a .,.'Od .,,,.'O.:a .-o.:a .. 

ANCHOR BOLT EMBEDDED IN 
CONCRETE 6 FT O.C. MAX 

FIGURE R610.5.2 
SIP WALL TO CONCRETE SLAB FOR FOUNDATION WALL ATTACHMENT 

I R610.6 Interior load-bearing walls. Interior load-bearing 
walls shall be constructed as specified for exterior walls. 

R610.9 Corner framing. Comer framing of SIP walls shall I 
be constructed in accordance with Figure R610.9. 

R610. 7 Drilling and notching. The maximum vertical chase 
penetration in SIPs shall have a maximum side dimension of 
2 inches (51 mm) centered in the panel. Vertical chases shall 
have a minimum spacing of 24 inches (610 mm) on center. A 
maximum of two horizontal chases shall be permitted in each 
wall panel-one at 14 inches (360 mm) plus or minus 2 
inches (51 mm) from the bottom of the panel and one at 48 
inches (1220 mm) plus or minus 2 inches (51 mm) from the 
bottom edge of the SIPs panel. Additional penetrations are 
permitted where justified by analysis. 

R610.8 Connection. SIPs shall be connected at vertical in
plane joints in accordance with Figure R610.8 or by other 
approved methods. 

338 

R610.10 Headers. SIP headers shall be designed and con
structed in accordance with Table R610.10 and Figure 
R610.5.l. SIP headers shall be continuous sections without 
splines. Headers shall be not less than 117

/ 8 inches (302 mm) 
deep. Headers longer than 4 feet (1219 mm) shall be con
structed in accordance with Section R602.7. 

R610.10.1 Wood structural panel box headers. Wood I 
structural panel box headers shall be allowed where SIP 
headers are not applicable. Wood structural panel box 
headers shall be constructed in accordance with Figure 
R602.7.3 and Table R602.7.3. 
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FACING MATERIAL IN 
ACCORDANCE WITH 
SECTION R610.3.2 

= 

8d NAIL AT 6 IN. O.C. ~ 
EACH SIDE OF SIP 

FACING MATERIAL IN 
/ACCORDANCE WITH 

SECTION R610.3.2 

-

---- -=---

8d NAIL AT 6 IN. O.C. 
EACH SIDE OF SIP 

For SI: 1 inch= 25.4 mm. 

WALL CONSTRUCTION 

/EXPANSION GAP 1/s IN. 

:::ii:: "' 
P::t :=:::i 

I ; .. Ill 
\ IV 
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FIGURE R610.9 
SIP CORNER FRAMING DETAIL 

TABLE R610.10 
MAXIMUM SPANS FOR 1Fl8-INCH-DEEP SIP HEADERS (feet)• 

LOAD CONDITION SNOW LOAD (psf) 

20 

30 
Supporting roof only 

50 

70 

20 

30 
Supporting roof and one-story 

50 

70 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

NI A = Not Applicable. 
a Design assumptions: 

Maximum deflection criterion: L/360. 

Maximum roof dead load: 10 psf. 

Maximum ceiling load: 5 psf. 

Maximum second-floor live load: 30 psf. 

Maximum second-floor dead load: 10 psf. 

Maximum second-floor dead load from walls: 10 psf. 

24 

4 

4 

2 

2 

2 

2 

2 

NIA 

BUILDING 
width (feet) 

28 32 

4 4 

4 4 

2 2 

2 2 

2 NIA 
2 NIA 

NIA NIA 
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NIA 
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CHAPTER 7 

WALL COVERING 

SECTION R701 
GENERAL 

R701.l Application. The provisions of this chapter shall 
control the design and construction of the interior and exte
rior wall covering for buildings. 

R701.2 Installation. Products sensitive to adverse weather 
shall not be installed until adequate weather protection for the 
installation is provided. Exterior sheathing shall be dry before 
applying exterior cover. 

SECTION R702 
INTERIOR COVERING 

R702.1 General. Interior coverings or wall finishes shall be 
installed in accordance with this chapter and Table R702.l(l), 
Table R702.1(2), Table R702.1(3) and Table R702.3.5. Inte
rior masonry veneer shall comply with the requirements of 
Section R703.7.1 for support and Section R703.7.4 for 
anchorage, except an airspace is not required. Interior finishes 
and materials shall conform to the flame spread and smoke
development requirements of Section R302.9. 

R702.2 Interior plaster. 

R702.2.1 Gypsum plaster. Gypsum plaster materials 
shall conform to ASTM C 5, C 22, C 28, C 35, C 59, C 61, 
C 587, C 631, C 847, C 933, C 1032 and C 1047, and shall 
be installed or applied in compliance with ASTM C 843 
and C 844. Gypsum lath or gypsum base for veneer plas
ter shall conform to ASTM C 1396. Plaster shall be not 
less than three coats where applied over metal lath and not 

less than two coats where applied over other bases permit
ted by this section, except that veneer plaster shall be 
applied in one coat not to exceed 3/ 16 inch (4.76 mm) thick
ness, provided the total thickness is in accordance with 
Table R702.l(l). 

R702.2.2 Cement plaster. Cement plaster materials shall 
conform to ASTM C 91 (Type M, Sor N), C 150 (Type I, 
II and III), C 595 [Type IP, I (PM), IS and I (SM), C 847, 
C 897, C 926, C 933, C 1032, C 1047 and C 1328, and 
shall be installed or applied in compliance with ASTM C 
1063. Gypsum lath shall conform to ASTM C 1396. Plas
ter shall be not less than three coats where applied over 
metal lath and not less than two coats where applied over 
other bases permitted by this section, except that veneer 
plaster shall be applied in one coat not to exceed 3I16 inch 
(4.76 mm) thickness, provided the total thickness is in 
accordance with Table R702.1(1). 

R702.2.2.1 Application. Each coat shall be kept in a 
moist condition for not less than 24 hours prior to appli
cation of the next coat. 

Exception: Applications installed in accordance 
with ASTM C 926. 

R702.2.2.2 Curing. The finish coat for two-coat cement 
plaster shall not be applied sooner than 48 hours after 
application of the first coat. For three-coat cement plas
ter, the second coat shall not be applied sooner than 24 
hours after application of the first coat. The finish coat 
for three-coat cement plaster shall not be applied sooner 
than 48 hours after application of the second coat. 

TABLE R702.1(1) 
THICKNESS OF PLASTER 

PLASTER BASE 
FINISHED THICKNESS OF PLASTER FROM FACE OF LATH, MASONRY, CONCRETE (inches) 

Gypsum Plaster Cement Plaster 

Expanded metal lath 5
/ 8, minimum• 5

/ 8, minimum• 

Wire lath 5
/ 8, minimum• 

3
/ 4, minimum (interior)b 

7
/ 8, minimum (exterior)b 

Gypsum lathg 1
/ 2, minimum 3/ 4, minimum (interior)b 

Masonry walls0 1
/ 2, minimum 1

/ 2, minimum 

Monolithic concrete walls0
• d 5

/ 8, maximum \, maximum 

Monolithic concrete ceilingsc,d 3/8, maximume 1
/ 2, maximum 

Gypsum veneer baser· g 1/w minimum 3
/ 4, minimum (interior? 

Gypsum sheathingg -
3
/ 4, minimum (interior? 

7/ 8, minimum (exterior)b 

For SI: 1 inch= 25.4 mm. 
a. Where measured from back plane of expanded metal lath, exclusive of ribs, or self-furring lath, plaster thickness shall be 3/ 4 inch minimum. 
b. Where measured from face of support or backing. 
c. Because masonry and concrete surfaces vary in plane, thickness of plaster need not be uniform. 
d. Where applied over a liquid bonding agent, finish coat shall be permitted to be applied directly to concrete surface. 
e. Approved acoustical plaster shall be permitted to be applied directly to concrete or over base coat plaster, beyond the maximum plaster thickness shown. 
f. Attachment shall be in accordance with Table R702.3.5. 
g. Where gypsum board is used as a base for cement plaster, a water-resistive barrier complying with Section R703.2 shall be provided. 
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R702.2.3 Support. Support spacing for gypsum or metal 
lath on walls or ceilings shall not exceed 16 inches ( 406 
mm) for 3/ 8-inch-thick (9.5 mm) or 24 inches (610 mm) for 
1
/ 2-inch-thick (12.7 mm) plain gypsum lath. Gypsum lath 

shall be installed at right angles to support framing with 
end joints in adjacent courses staggered by not less than 
one framing space. 

I 
R702.3 Gypsum board and gypsum panel products. 

R702.3.1 Materials. Gypsum board and gypsum panel 
product materials and accessories shall conform to ASTM C 
22, C475, C514, C 1002, C 1047, C 1177, C 1178, C 1278, 
C 1396 or C 1658 and shall be installed in accordance with 
the provisions of this section. Adhesives for the installation 

I of gypsum board and gypsum panel products shall conform 
toASTMC557. 

R702.3.2 Wood framing. Wood framing supporting gyp
sum board and gypsum panel products shall be not less than I 
2 inches (51 mm) nominal thickness in the least dimension 
except that wood furring strips not less than 1-inch by 2-
inch (25 mm by 51 mm) nominal dimension shall be permit
ted to be used over solid backing or framing spaced not 
more than 24 inches (610 mm) on center. 

R702.3.3 Cold-formed steel framing. Cold-formed steel 
framing supporting gypsum board and gypsum panel prod- I 
ucts shall be not less than 11

/ 4 inches (32 mm) wide in the 
least dimension. Nonload-bearing cold-formed steel fram
ing shall comply with AlSI S220 and ASTM C645, Section I 
10. Load-bearing cold-formed steel framing shall comply 
with AISI S200 and ASTM C 955, Section 8. 

TABLE R702.1(2) 
GYPSUM PLASTER PROPORTIONS" 

MAXIMUM VOLUME AGGREGATE PER 100 POUNDS NEAT PLASTER" 

NUMBER COAT PLASTER BASE OR LATH (cubic feet) 

Damp Loose Sand" Perlite or Vermiculite• 

Base coat Gypsum lath 2.5 2 
Two-coat work 

Base coat Masonry 3 3 

First coat Lath 2d 2 

Three-coat work Second coat Lath 3d 2e 

First and second coats Masonry 3 3 

For SI: 1inch=25.4 mm, 1 cubic foot= 0.0283 m3
, 1 pound= 0.454 kg. 

a. Wood-fibered gypsum plaster shall be mixed in the proportions of 100 pounds of gypsum to not more than 1 cubic foot of sand where applied on masonry or 
concrete. 

b. Where determining the amount of aggregate in set plaster, a tolerance of 10 percent shall be allowed. 
c. Combinations of sand and lightweight aggregate shall be permitted to be used, provided the volume and weight relationship of the combined aggregate to 

gypsum plaster is maintained. 
d. If used for both first and second coats, the volume of aggregate shall be permitted to be 2.5 cubic feet. 
e. Where plaster is 1 inch or more in total thickness, the proportions for the second coat may be increased to 3 cubic feet. 

TABLE R702.1(3) 
CEMENT PLASTER PROPORTIONS, 'PARTS BY VOLUME 

CEMENTITIOUS MATERIALS VOLUME OF 

CEMENT Portland Cement AGGREGATE PER 

COAT PLASTER Type I, II or Ill or SUM OF SEPARATE 
Plastic Masonry Cement VOLUMES OF 

TYPE Blended Cement Lime 
Type IP, I (PM), IS or Cement Type M, SorN CEMENTITIOUS 

l(SM) MATERIALS" 

Portland or 
1 3/4 - 1112· 21/2 - 4 blended 

First Masonry 1 21/2 - 4 

Plastic 1 21/ - 4 2 . 
Portland or 1 3/4 - 1112 3-5 

blended 
Second 

Masonry 1 3-5 

Plastic 1 3-5 

Portland or 
1 3/4 - 2 11/2 - 3 blended 

Finish Masonry 1 11/2 - 3 

Plastic 1 11/2 - 3 

For SI: 1 inch= 25.4 mm, 1 pound= 0.454 kg. 
a. Lime by volume of 0 to 3/ 4 shall be used where the plaster will be placed over low-absorption surfaces such as dense clay tile or brick. 
b. The same or greater sand proportion shall be used in the second coat than used in the first coat. 
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R702.3.4 Insulating concrete form walls. Foam plastics 
for insulating concrete form walls constructed in accor
dance with Sections R404. l.2 and R608 on the interior of 
habitable spaces shall be protected in accordance with 
Section R316.4. Use of adhesives in conjunction with 
mechanical fasteners is permitted. Adhesives used for 
interior and exterior finishes shall be compatible with the 
insulating form materials. 

R702.3.5 Application. Supports and fasteners used to 
attach gypsum board and gypsum panel products shall com-

ply with Table R702.3.5. Gypsum sheathing shall be 
attached to exterior walls in accordance with Table 
R602.3(1). Gypsum board and gypsum panel products shall I 
be applied at right angles or parallel to framing members. 
All edges and ends of gypsum board and gypsum panel 
products shall occur on the framing members, except those 
edges and ends that are perpendicular to the framing mem
bers. Interior gypsum board shall not be installed where it is 
directly exposed to the weather or to water. 

TABLE R702.3.5 
MINIMUM THICKNESS AND APPLICATION OF GYPSUM BOARD AND GYPSUM PANEL PRODUCTS 

THICKNESS OF ORIENTATION OF MAXIMUM MAXIMUM SPACING OF 
.GYPSUM GYPSUM BOARD OR SPACING OF FASTENERS (inches) 
BOARD OR APPLICATION GYPSUM PANEL FRAMING SIZE OF NAILS FOR APPLICATION 

GYPSUM PANEL TO WOOD FRAMING0 

PRODUCTS PRODUCTS TO MEMBERS Nails" Screws• 

(inches) FRAMING (inches o.c.) 

Application without adhesive 

Ceilingd Perpendicular 16 7 12 13 gage, 11
/ 4" long, 19

/ 64" head; 0.098" diameter, 
3/8 

Wall Either direction 16 8 16 
11/t long, annular-ringed; or 4d cooler nail, 
0.08011 diameter, 13

/ 8" long, 7
/ 32" head. 

Ceiling Either direction 16 7 12 13 gage, 13
/ 8" long, 19

/ 64" head; 0.09811 diameter, 

Ceilingd Perpendicular 24 7 12 11
/ 4

11 long, annular-ringed; 5d cooler nail, 0.086" 
1/2 diameter, 15

/ 8
11 long, 15

/ 64" head; or gypsum 
Wall Either direction 24 8 12 board nail, 0.086" diameter, 1 5/ 8

11 long, 9
/ 32

11 

Wall Either direction 16 8 16 head. 

Ceiling Either direction 16 7 12 13 gage, 15
/ 8

11 long, 19
/ 64" head; 0.09811 diameter, 

1 %"long, annular-ringed; 6d cooler nail, 0.09211 

Ceiling Perpendicular 24 7 12 
diameter, 17

/ 8
11 long, 1

/ 4
11 head; or gypsum board 

nail, 0.091511 diameter, l\11 long, 19
/ 64

11 head. 

TypeXat 
l \ 11 long 6d coated nails or equivalent drywall 

5/8 
garage ceiling Perpendicular 24 6 6 screws. Screws shall comply with Section 

beneath 
habitable rooms 

R702.3.5.1 

Wall Either direction 24 8 12 13 gage, 15
/ 8

11 long, 19
/ 64

11 head; 0.09811 diameter, 
13

/ 8
11 long, annular-ringed; 6d cooler nail, 0.09211 

Wall Either direction 16 8 16 diameter, 17
/ 8

11 long, 1
/ 4

11 head; or gypsum board 
nail, 0.091511 diameter, 17

/ 8
11 long, 19

/ 64
11 head. 

Application with adhesive 

3/8 
Ceilingd Perpendicular 16 16 16 Sarne as above for 3

/ 8
11 gypsum board and gyp-

Wall Either direction 16 16 24 sum panel products. 

Ceiling Either direction 16 16 16 

1/2 or 5fs Ceilingd Perpendicular 24 12 16 
Sarne as above for 1

/ 2
11 and 5/ 8

11 gypsum board 
and gypsum panel products, respectively. 

Wall Either direction 24 16 24 

Two 
Ceiling Perpendicular 16 16 16 Base ply nailed as above for 1

/ 2
11 gypsum board 

3
/ 8 layers Wall Either direction 24 24 24 

and gypsum panel products; face ply installed 
with adhesive. 

For SI: 1 inch= 25.4 mm. 
a. For application without adhesive, a pair of nails spaced not less than 2 inches apart or more than 2 1

/ 2 inches apart shall be permitted to be used with the pair of 
nails spaced 12 inches on center. 

b. Screws shall be in accordance with Section R702.3.6. Screws for attaching gypsum board or gypsum panel products to structural insulated panels shall 
penetrate the wood structural panel facing not less than 7 I 16 inch. 

c. Where cold-formed steel framing is used with a clinching design to receive nails by two edges of metal, the nails shall be not less than 5/ 8 inch longer than the 
gypsum board or gypsum panel product thickness and shall have ringed shanks. Where the cold-formed steel framing has a nailing groove formed to receive 
the nails, the nails shall have barbed shanks or be Sd, 131

/ 2 gage, 15
/ 8 inches long, 15

/ 64-inch head for 1/ 2-inch gypsum board or gypsum panel product; and 6d, 
13 gage, 17

/ 8 inches long, 15
/ 64-inch head for 5/ 8-inch gypsum board or gypsum panel product. 

d. Three-eighths-inch-thick single-ply gypsum board or gypsum panel product shall not be used on a ceiling where a water-based textured finish is to be applied, 
or where it will be required to support insulation above a ceiling. On ceiling applications to receive a water-based texture material, either hand or spray 
applied, the gypsum board or gypsum panel product shall be applied perpendicular to framing. Where applying a water-based texture material, the minimum 
gypsum board thickness shall be increased from 3/ 8 inch to 1

/ 2 inch for 16-inch on center framing, and from 1/ 2 inch to 5/ 8 inch for 24-inch on center framing or 
1
/ 2-inch sag-resistant gypsum ceiling board shall be used~ 
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R702.3.5.1 Screw fastening. Screws for attaching gyp
sum board and gypsum panel products to wood framing 
shall be Type W or Type S in accordance with ASTM C 
1002 and shall penetrate the wood not less than 5

/ 8 inch 
(15.9 mm). Gypsum board and gypsum panel products 
shall be attached to cold-formed steel framing with min
imum No. 6 screws. Screws for attaching gypsum board 
and gypsum panel products to cold-formed steel framing 
less than 0.033 inch (1 Illill) thick shall be Type S in 
accordance with ASTM C 1002 or bugle head style in 
accordance with ASTM C 1513 and shall penetrate the 
steel not less than 3/ 8 inch (9.5 mm). Screws for attaching 
gypsum board and gypsum panel products to cold
formed steel framing 0.033 inch to 0.112 inch (1 Illill to 
3 mm) thick shall be in accordance with ASTM C 954 or 
bugle head style in accordance with ASTM C 1513. 
Screws for attaching gypsum board and gypsum panel 
products to structural insulated panels shall penetrate the 
wood structural panel facing not less than 7I16 inch ( 11.1 
Illill). 

R702.3.6 Horizontal gypsum board diaphragm ceilings. 
Gypsum board and gypsum panel products shall be permit
ted on wood joists to create a horizontal diaphragm in 
accordance with Table R702.3.6. Gypsum board and gyp
sum panel products shall be installed perpendicular to ceil
ing framing members. End joints of adjacent courses of 
board and panels shall not occur on the same joist. The 
maximum allowable diaphragm proportions shall be 11

/ 2:1 
between shear resisting elements. Rotation or cantilever 
conditions shall not be permitted. Gypsum board or gyp
sum panel products shall not be used in diaphragm ceilings 
to resist lateral forces imposed by masonry or concrete con
struction. Perimeter edges shall be blocked using wood 
members not less than 2-inch by 6-inch (51 mm by 152 
Illill) nominal dimension. Blocking material shall be 
installed flat over the top plate of the wall to provide a nail
ing surface not less than 2 inches (51 mm) in width for the 
attachment of the gypsum board or gypsum panel product. 

R702.3.7 Water-resistant gypsum backing board. Gyp
sum board used as the base or backer for adhesive applica
tion of ceramic tile or other required nonabsorbent finish 
material shall conform to ASTM C 1396, C 1178 ore 1278. 
Use of water-resistant gypsum backing board shall be per-

mitted on ceilings. Water-resistant gypsum board shall not I 
be installed over a Class I or II vapor retarder in a shower or 
tub compartment. Cut or exposed edges, including those at 
wall intersections, shall be sealed as recommended by the 
manufacturer. 

R702.3.7.1 Limitations. Water-resistant gypsum back
ing board shall not be used where there will be direct 
exposure to water, or in areas subject to continuous 
high humidity. 

R702.4 Ceramic tile. 

R702.4.1 General. Ceramic tile surfaces shall be installed 
in accordance with ANSI Al08.l, Al08.4, A108.5, 
A108.6, Al08.ll, Al18.l, Al18.3, Al36.1 and Al37.l. 

R702.4.2 Backer boards. Materials used as backers for 
wall tile in tub and shower areas and wall panels in shower 
areas shall be of :materials listed in Table R702.4.2, and 
installed in accordance with the manufacturer's recom
mendations. 

TABLE R702.4.2 
BACKER BOARD MATERIALS 

MATERIAL STANDARD 

Glass mat gypsum backing panel ASTMC 1178 

Fiber-reinforced gypsum panels ASTMC 1278 

Nonasbestos fiber-cement backer ASTMC 1288 
board or ISO 8336, Category C 

Nonasbestos fiber mat reinforced 
ASTMC 1325 cementitious backer units 

R702.5 Other finishes. Wood veneer paneling and hardboard 
paneling shall be placed on wood or cold-formed steel framing 
spaced not more than 16 inches (406 mm) on center. Wood 
veneer andhard board paneling less than 1/ 4-inch (6 Illill) nom
inal thickness shall not have less than a 3/ 8-inch (10 Illill) gyp
sum board or gypsum panel product backer. Wood veneer I 
paneling not less than 1

/ 4-inch (6 mm) nominal thickness shall 
conform to ANSIIHPV A HP-1. Hardboard paneling shall con
form to CPNANSI Al35.5. 

R702.6 Wood shakes and shingles. Wood shakes and shingles 
shall conform to CSSB Grading Rules for Wood Shakes and 
Shingles and shall be permitted to be installed directly to the 
studs with maximum 24 inches (610 mm) on-center spacing. 

TABLE R702.3.6 
SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAMED GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES 

THICKNESS OF MATERIAL 
SPACING OF SHEAR VALUE"·• MINIMUM 

MATERIAL (min.) (inch) FRAMING MEMBERS (plf of celling) FASTENER SIZE0
• • (max.) (inch) 

Gypsum board 
5d cooler or wallboard nail; 

112 16 o.c. 90 15
/ 8-inch long; 0.086-inch shank; 

or gypsum panel product 15 I 64-inch head 

Gypsum board 
5d cooler or wallboard nail; 

112 240.c. 70 15
/ 8-inch long; 0.086-inch shank; or gypsum panel product 15

/ 64-inch head 

For SI: 1 inch= 25.4 mm, 1 pound per linear foot= 1.488 kg/m. 
a. Values are not cumulative with other horizontal diaphragm values and are for short-term loading caused by wind or seismic loading. Values shall be reduced 

25 percent for normal loading. 
b. Values shall be reduced 50 percent in Seismic Design Categories D0, D1, D2 and E. 
c. 11

/4-inch, No. 6 Type Sor W screws shall be permitted to be substituted for the listed nails. 
d. Fasteners shall be. spaced not more than 7 inches on center at all supports, including perimeter blocking, and not less than 3/ 8 inch from the edges and ends of 

the gypsum board. 
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R702.6.1 Attachment. Nails, staples or glue are pennitted 
for attaching shakes or shingles to the wall, and attach
ment of the shakes or shingles directly to the surface shall 
be pennitted provided the fasteners are appropriate for the 
type of wall surface material. Where nails or staples are 
used, two fasteners shall be provided and shall be placed 
so that they are covered by the course above. 

R702.6.2 Furring strips. Where furring strips are used, 
they shall be 1 inch by 2 inches or 1 inch by 3 inches (25 mm 
by 51mmor25 mm by 76 mm), spaced a distance on center 
equal to the desired exposure, and shall be attached to the 
wall by nailing through other wall material into the studs. 

R702.7 Vapor retarders. Class I or Il vapor retarders are 
required on the interior side of frame walls in Climate Zones 
5, 6, 7, 8 and Marine 4. 

Exceptions: 

1. Basement walls. 

2. Below-grade portion of any wall. 

3. Construction where moisture or its freezing will not 
damage the materials. 

R702.7.1 Class III vapor retarders. Class Ill vapor 
retarders shall be pennitted where any one of the condi
tions in Table R702.7.l is met. 

TABLE R702.7.1 
CLASS Ill VAPOR RETARDERS 

CLIMATE CLASS 111 VAPOR RETARDERS PERMITTED FOR:" 
ZONE 

Vented cladding over wood structural panels. 

Vented cladding over fiberboard. 
Marine Vented cladding over gypsum .. 4 

Continuous insulation with R-value 2:: 2.5 over 2 x 4 wall. 

Continuous insulation withR-value 2:: 3.75 over 2 x 6 wall. 

Vente(i cladding over wood structural panels. 

Vented cladding over fiberboard. 

5 Vented cladding over gypsum. 

Continuous insulation with R-value 2:: 5 over 2 x 4 wall. 

Continuous insulation with R-value 2:: 7.5 over 2 x 6 wall. 

Vented cladding over fiberboard. 

6 
Vented cladding over gypsum. 

Continuous insulation with R-value 2:: 7.5 over 2 x 4 wall. 

Continuous insulation with R-value 2:: 11.25 over 2 x 6 wall. 

Continuous insulation with R-value 2:: 10 over 2 x 4 wall. 
7 and8 

Continuous insulation with R-value 2:: 15 over 2 x 6 wall. 

For SI: 1 pound per cubic foot= 16 kg/m3
• 

a. Spray foam with a maximum permeance of 1.5 perms at the installed 
thickness, applied to the interior cavity side of wood structural panels, 
fiberboard, insulating sheathiog or gypsum is deemed to meet the 
continuous insulation requirement where the spray foam R-value meets or 
exceeds the specified continuous insulation R-value. 

R702.7.2 Material vapor retarder class. The vapor 
retarder class shall be based on the manufacturer's certi
fied testing or a tested assembly. 
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The following shall be deemed to meet the class speci-
fied: 

Class I: Sheet polyethylene, unperforated aluminum foil. 

Class II: Kraft-faced fiberglass batts. 

Class Ill: Latex or enamel paint. 

R702.7.3 Minimum clear airspaces and vented open
ings for vented cladding. For the purposes of this section, 
vented cladding shall include the following minimum 
clear airspaces. Other openings with the equivalent vent 
area shall be pennitted. 

1. Vinyl lap or horizontal aluminum siding applied over 
a weather-resistive barrier as specified in Table 
R703.3(1). 

2. Brick veneer with a clear airspace as specified in· 
Table R703.8.4. 

3. Other approved vented claddings. 

SECTION R703 
EXTERIOR COVERING 

R703.1 General. Exterior walls shall provide the building 
with a weather-resistant exterior wall envelope. The exterior 
wall envelope shall include flashing as described in Section 
R703.4. 

Exception: Log walls designed and constructed in accor
dance with the provisions of ICC 400. 

R703.1.l Water resistance. The exterior wall envelope 
shall be designed and constructed in a manner that prevents 
the accumulation of water within the wall assembly by pro
viding a water-resistant barrier behind the exterior veneer 
as required by Section R703.2 and a means of draining to 
the exterior water that enters the assembly. Protection 
against condensation in the exterior wall assembly shall be 
provided in accordance with Section R702.7 of this code. 

Exceptions: 

· 1. A weather-resistant exterior wall envelope shall 
not be required over concrete or masonry walls 
designed in accordance with Chapter 6 and 
flashed in accordance with Section R703.4 or I 
R703.8. 

2. Compliance with the requirements for a means of 
drainage, and the requirements of Sections R703.2 
and R703.4, shall not be required for an exterior 
wall envelope that has been demonstrated to resist 
wind-driven rain through testing of the exterior 
wall envelope, including joints, penetrations and 
intersections with dissimilar materials, in accor
dance with ASTM E 331 under the following con
ditions: 

2.1. Exterior wall envelope test assemblies 
shall include at least one opening, one 
control joint, one wall/eave interface and 
one wall sill. All tested openings and pen
etrations shall be representative of the 
intended end-use configuration. 
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2.2. Exterior wall envelope test assemblies 
shall be at least 4 feet by 8 feet (1219 mm 
by 2438 mm) in size. 

2.3. Exterior wall assemblies shall be tested 
at a minimum differential pressure of 
6.24 pounds per square foot (299 Pa). 

2.4. Exterior wall envelope assemblies shall 
be subjected to the minimum test expo
sure for a minimum of 2 hours. 

The exterior wall envelope design shall be 
considered to resist wind-driven rain where the 
results of testing indicate that water did not pene
trate control joints in the exterior wall envelope, 
joints at the perimeter of openings penetration or 
intersections of terminations with dissimilar mate
rials. 

R703.l.2 Wind resistance. Wall coverings, backing 
materials and their attachments shall be capable of resist
ing wind loads in accordance with Tables R301.2(2) and 
R301.2(3). Wind-pressure resistance of the siding and 
backing materials shall be determined by ASTM E 330 or 
other applicable standard test methods. Where wind-pres
sure resistance is determined by design analysis, data from 
approved design standards and analysis conforming to 
generally accepted engineering practice shall be used to 
evaluate the siding and backing material and its fastening. 
All applicable failure modes including bending rupture of 
siding, fastener withdrawal and fastener head pull-through 
shall be considered in the testing or design analysis. 
Where the wall covering and the backing material resist 
wind load as an assembly, use of the design capacity of the 
assembly shall be permitted. 

R703.2 Water-resistive barrier. One layer of No. 15 asphalt 
felt, free from holes and breaks, complying with ASTM D 
226 for Type 1 felt or other approved water-resistive barrier 
shall be applied over studs or sheathing of all exterior walls. 
Such felt or material shall be applied horizontally, with the 
upper layer lapped over the lower layer not less than 2 inches 
(51 mm). Where joints occur, felt shall be lapped not less 
than 6 inches (152 mm). The felt or other approved material 
shall be continuous to the top of walls and terminated at pen
etrations and building appendages in a manner to meet the 
requirements of the exterior wall envelope as described in 
Section R703.l. The water-resistive barrier is not required for 
detached accessory buildings. 

R703.3 Nominal thickness and attachments. The nominal 
thickness and attachment of exterior wall coverings shall be 
in accordance with Table R703.3(1), the wall covering mate
rial requirements of this section, and the wall covering manu
facturer's installation instructions. Cladding attachment over 
foam sheathing shall comply with the additional requirements 
and limitations of Sections R703.15 through R703.17. Nomi
nal material thicknesses in Table R703.3(1) are based on a 
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maximum stud spacing of 16 inches (406 mm) on center. 
Where specified by the siding manufacturer's instructions 
and supported by a test report or other documentation, attach
ment to studs with greater spacing is permitted. Fasteners for 
exterior wall coverings attached to wood framing shall be in 
accordance with Section R703.3.2 and Table R703.3(1). 
Exterior wall coverings shall be attached to cold-formed steel 
light frame construction in accordance with the cladding 
manufacturer's installation instructions, the requirements of 
Table R703.3(1) using screw fasteners substituted for the 

'l 'fi d . mus spec1 e m accordance with Table R703.3(2), or an 
approved design. 

TABLE R703.3(2) 
SCREW FASTENER SUBSTITUTION FOR SIDING 

ATTACHMENT TO COLD-FORMED STEEL LIGHT FRAME 
CONSTRUCTION"·b,c,d,e 

NAIL DIAMETER MINIMUM SCREW 
PER TABLE R703.3(1) FASTENER SIZE 

0.099" No.6 
0.113" No. 7 
0.120" No.8 

For SI: 1 inch= 25.4 mm 
a. Screws shall comply with ASTM C 1513 and shall penetrate a minimum 

of three threads through minimum 33 mil (20 gage) cold-formed steel 
frame construction. 

b. Screw head diameter shall be not less than the nail head diameter required 
by Table R703.3(1). 

c. Number and spacing of screw fasteners shall comply with Table 
R703.3(1). 

d. P~n head, hex washer head, modified truss head or other screw head types 
with a flat attachment surface under the head shall be used for vinyl siding 
attachment. 

e. Aluminum siding shall not be fastened directly to cold-formed steel light 
frame construction. 

R703.3.1 Wind limitations. Where the design wind pres-
sure exceeds 30 psf or where the limits of Table R703.3.l 
are exceeded, the attachment of wall coverings shall be 
designed to resist the component and cladding loads speci-
fied in Table R301.2(2), adjusted for height and exposure in 
accordance with Table R301.2(3). For the determination of 
wall covering attachment, component and cladding loads 
shall be determined using an effective wind area of 10 
square feet (0.93 m2

). 

TABLE R703.3.1 
LIMITS FOR ATTACHMENT PER TABLE R703.3(1) 

MAXIMUM MEAN ROOF HEIGHT 

Ultimate Wind Speed Exposure 
(mph 3-second gust) B c 

115 NL 50' 

120 NL 30' 

130 60' 15' 

140 35' DR 
or SI: 1 foot - 304.8 mm, 1 mile per hour= 0.447 mis. F 

NL =Not limited by Table R703.3. l, DR= Design required. 

D 

20' 

DR 

DR 

DR 

2015 INTERNATIONAL RESIDENTIAL CODE® 



WALL COVERING 

TABLE R703.3(1) 
SIDING MINIMUM ATTACHMENT AND MINIMUM THICKNESS 

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS 

NOMINAL Wood or wood 
SIDING MATERIAL THICKNESS JOINT structural Fiberboard Gypsum Foam plastic Direct Number or 

(inches) TREATMENT panel sheathing sheathing sheathing to studs spacing of 
sheathing into stud into stud into stud1 fasteners 
into stud 

Anchored veneer: brick, 
concrete, masonry or 

2 
Section 

Section R703.8 
stone (see Section R703.8 
R703.8) 

Adhered veneer: 
concrete, stone or Section 

Section R703.12 
masonry (see Section 

-
R703.12 

R703.12) 

Panel siding 4dcommon 611 panel 
(see Section 5

/16 
Section 6dcommon 6dcommon 6dcommon 6dcommon 

(l l/2" x edges 12" 
R703.10.1 (2" x 0.113") (2" x 0.113") (2" x 0.113") (2" x 0.113") 

Fiber cement 
R703.10.l) 

0.099") 
inter. sup. 

siding 
Lap siding (see 

6dcommon 
·Section 6dcommon 6dcommon 6dcommon 6dcommon (2" x 0.113") 

Section 5
/16 R703.10.2 (2" x 0.113") (2" x 0.113") (2" x 0.113") (2" x 0.113") or 11 gage 

Notef 
R703.10.2) 

roofing nail 

Hardboard panel siding 
0.120" nail 0.120" nail 0.120" nail 0.120" nail 0.120" nail 611 panel 

7
/16 - (shank) with (shank) with (shank) with (shank) with (shank) with edges 12" (see Section R703.3) 

0.225" head 0.225" head 0.225"head 0.225"head 0.225"head inter. sup.d 

Hardboard lap siding 
0.099" nail 0.099" nail 0.099" nail 0.099" nail 0.099" nail Same as stud 

1116 Notee (shank) with (shank) with (shank) with (shank) with (shank) with spacing 2 (see Section R703.3) 
0.240" head 0.240" head 0.240" head 0.240"head 0.240"head per bearing 

Siding nail 
Siding nail Siding nail 

Siding nailh 
0.019b Lap 11/2" x 

2" x 0.120" 2" x 0.120" 1112" x Not allowed 
Without 0.120" 0.120" 

insulation Siding nail 
Siding nail Siding nail 

Siding nailh Same as Horizontal 
0.024 Lap 11/2" x 11/2" x Not allowed stud aluminum• 

0.120" 
2" x 0.120" 2" x 0.120" 

0.120" spacing 

With 
Siding nail Siding nail Siding nail Siding nailh 

Siding nail 
insulation 

0.019 Lap 1112" x 21/2" x 21/2" x 11/2" x 
1112" x 0.120" 

0.120" 0.120" 0.120" 0.120" 

16 inches on 
center or 

0.035 
0.120 nail 0.120 nail 0.120nail 0.120 nail specified by 

(vinyl 
(shank) with (shank) with (shank) with (shank) with 

Not manufacturer 
Insulated vinyl sidingi Lap a 0.313 head a0.313 head a0.313 head a 0.313 head instructions, siding 

or 16-gage or 16-gage or 16-gage Section allowed 
test report layer only) crownh,i crownh crownh R703.11.2 or other 
sections of 
this code 

3/8 
6d box nail 6d box nail 6d box nail 6d box nail Not -

(2" x 0.099") (2" x 0.099") (2" x 0.099") (2" x 0.099") allowed 

1/2 
6d box nail 6d box nail 6d box nail 6d box nail 6d box nail 611 panel 

Particleboard panels 
-

(2" x 0.099") (2" x 0.099") (2" x 0.099") (2" x 0.099") (2" x 0.099") edges 12" 

6d box nail 
8d box nail 8d box nail 

6d box nail 6d box nail 
inter. sup. 

518 -
(2" x 0.099") (21/2" x (2112" x (2" x 0.099") (2" x 0.099") 

0.113") 0.113") 

As specified 
by the 

manufacturer 

Polypropylene siding1' 
Not 

Lap 
Section Section Section Section Not instructions, 

applicable 703.14.1 703.14.1 703.14.1 703.14.1 allowed test report 
or other 

sections of 
this code 

(continued) 
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TABLE R703.3(1)-continued 
SIDING MINIMUM ATTACHMENT AND MINIMUM THICKNESS 

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS 

NOMINAL JOINT Wood or wood Fiberboard Gypsum Foam plastic Number or SIDING MATERIAL THICKNESS TREATMENT structural Direct 
sheathing sheathing sheathing spacing of (inches) panel sheathing 
into stud Into stud into stud' 

to studs 
fasteners Into stud 

Siding nail Siding nail Siding nail Siding nail 

Steele 29 ga. Lap 
(13// x (23// x (21/z" x (13/4" x Not Same as 
0.113") 0.113") 0.113") 0.113") allowed stud spacing 

Staple-1%" Staple-21/2" Staple-21// Staple-13/4" 

0.120" nail 0.120" nail 
0.120" nail 

16 inches on 
(shank) with (shank) with 

(shank) with 
0.120" nail center or as 

a0.313" 
Vinyl siding a 0.313" head a 0.313" head 

head or 
(shank) with Not specified 

(see Section 0.035 Lap or 16-gage or 16-gage 
16- gage 

a0.313 head 
allowed 

by the 
R703.11) staple with staple with Section manufacturer 

3/8- to 1/2-U:tch 3/8- to 1/2-inch 
staple with 

R703.ll.2 instructions or 
crownh·' crownh 

3/8- to 1/2-inch 
test report 

crowuh 

Wood rustic, 3/8min. Lap 
Face nailing 

drop 
8d box or 

up to 6" 

Wood siding 19/32 6d box or 6dboxor 6d box or 6dbox or siding nail 
widths, 1 nail 

(see Section 
Shiplap 

average Lap siding nail siding nail siding nail siding nail (2112" x 
per bearing; 

8" widths 
R703.3) Bevel 7/16 (2" x 0.099") (2" x 0.099") (2" x 0.099") (2" x 0.099") 0.113") 

and over, 
Staple-2" 

2 nails 
Butt tip 3

/16 Lap per bearing 

Wood structural panel 
6" panel 

ANSI/APA PRP-210 3/8 - 112 Notee 
2" x 0.099" 2112" x 0.113" 2112" x 0.113" 2112" x 0.113" 2" x 0.099" 

edges 12" 
siding (exterior grade) siding nail siding nail siding nail siding nail siding nail 

inter. sup. 
(see Section R703.3) 

Wood structural panel 
Notee 2" x 0.099" 21/2" x 0.113" 2112" x 0.113" 2112" x 0.113" 2" x 0.099" 8" along 

lap siding (see Section 3/8 - 112 
R703.3) 

Noteg siding nail siding nail siding nail siding nail siding nail bottom edge 

For SI: 1 inch= 25.4 mm. 
a. Aluminum nails shall be used to attach aluminum siding. 
b. Aluminum (0.019 inch) shall be unbacked only where the maximum panel width is 10 inches and the maximum flat area is 8 inches. The tolerance for 

aluminum siding shall be +0.002 inch of the nominal dimension. 
c. Shall be of approved type. 
d. Where used to resist shear forces, the spacing must be 4 inches at panel edges and 8 inches on interior supports. 
e. Vertical end joints shall occur at studs and shall be covered with a joint cover or shall be caulked. 
f. Face nailing: one 6d common nail through the overlapping planks at each stud. Concealed nailing: one 11-gage 1112 -inch-long galv. roofing nail through the 

top edge of each plank at each stud in accordance with the manufacturer's installation instructions. 
g. Vertical joints, if staggered, shall be permitted to be away from studs if applied over wood structural panel sheathing. 
h. Minimum fastener length must be sufficient to penetrate sheathing other nailable substrate and framing a total of a minimum of 1114 inches or in accordance 

with the manufacturer's installation instructions. 
i. Where specified by the manufacturer's instructions and supported by a test report, fasteners are permitted to penetrate into or fully through nailable sheathing 

or other nailable substrate of minimum thickness specified by the instructions or test report, without penetrating into framing. 
j. Insulated vinyl siding shall comply with ASTM D 7793. 
k. Polypropylene siding shall comply with ASTM D 7254. 
1. Cladding attachment over foam sheathing shall comply with the additional requirements and limitations of Sections R703.15, R703.16 and R703.17. 
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R703.3.2 Fasteners. Exterior wall coverings shall be 
securely fastened with aluminum, galvanized, stainless 
steel or rust-preventative coated nails or staples in accor
dance with Table R703.3(1) or with other approved corro
sion-resistant fasteners in accordance with the wall 
covering manufacturer's installation instructions. Nails 
and staples shall comply with ASTM F 1667. Nails shall 
be T-head, modified round head, or round head with 
smooth or deformed shanks. Staples shall have a minimum 
crown width of 7/ 16 inch (11.1 mm) outside diameter and 
be manufactured of minimum 16-gage wire. Where fiber
board, gypsum, or foam plastic sheathing backing is used, 
nails or staples shall be driven into the studs. Where wood 
or wood structural panel sheathing is used, fasteners shall 
be driven into studs unless otherwise permitted to be 
driven into sheathing in accordance with either the siding 
manufacturer's installation instructions or Table R703.3.2. 

R703.3.3 Minimum fastener length and penetration. 
Fasteners shall have the greater of the minimum length 
specified in Table R703.3(1) or as required to provide a 
minimum penetration into framing as follows: · 

1. Fasteners for horizontal aluminum siding, steel sid
ing, particleboard panel siding, wood structural panel 
siding in accordance with ANSI/APA-PRP 210, 
fiber-cement panel siding and fiber-cement lap siding 
installed over foa)ll plastic sheathing shall penetrate 
not less than l 1/2 inches (38 mm) into framing or shall 
be in accordance with the manufacturer's installation 
instructions. 

2. Fasteners for hardboard panel and lap siding shall pen
etrate not less than 11

/ 2 inches (38 mm) into framing. 

3. Fasteners for vinyl siding and insulated vinyl siding 
installed over wood or wood structural panel sheath
ing shall penetrate not less than 11

/ 4 inches (32 mm) 
into sheathing and framing combined. Vinyl siding 
and insulated vinyl siding shall be permitted to be 
installed with fasteners penetrating into or through 
wood or wood structural sheathing of minimum 
thiclmess as specified by the manufacturer's instruc
tions or test report, with or without penetration into 
the framing. Where the fastener penetrates fully 
through the sheathing, the end of the fastener shall 
extend not less than 1/ 4 inch (6.4 mm) beyond the 
opposite face of the sheathing. Fasteners for vinyl 
siding and insulated vinyl siding installed over foam 
plastic sheathing shall be in accordance with Section 

WALL COVERING 

R703.ll.2. Fasteners for vinyl siding and insulated 
vinyl siding installed over fiberboard or gypsum 
sheathing shall penetrate not less than 11

/ 4 inches (32 
mm) into framing. 

4. Fasteners for vertical or horizontal wood siding shall 
penetrate not less than 11

/ 2 inches (38 mm) into studs, 
studs and wood sheathing combined, or blocking. 

5. Fasteners for siding material installed over foam 
plastic sheathing shall have sufficient length to 
accommodate foam plastic sheathing thiclmess and 
to penetrate framing or sheathing and framing com
bined, as specified in Items 1 through 4. 

R703.4 Flashing. Approved corrosion-resistant flashing shall 
be applied shingle-fashion in a manner to prevent entry of 
water into the wall cavity or penetration of water to the build
ing structural framing components. Self-adhered membranes 
used as flashing shall comply with AAMA 711. Fluid-applied 
membranes used as flashing in exterior walls shall comply 
with AAMA 714. The flashing shall extend to the surface of 
the exterior wall finish. Approved corrosion-resistant flash
ings shall be installed at the following locations: 

l. Exterior window and door openings. Flashing at exte
rior window and door openings shall extend to the sur
face of the exterior wall finish or to the water-resistive 
barrier complying with Section 703.2 for subsequent 
drainage. Mechanically attached flexible flashings shall 
comply with AAMA 712. Flashing at exterior window 
and door openings shall be installed in accordance with 
one or more of the following: 

1.1. The fenestration manufacturer's installation and 
flashing instructions, or for applications not 
addressed in the fenestration manufacturer's 
instructions, in accordance with the flashing 
manufacturer's instructions. Where flashing 
instructions or details are not provided, pan flash
ing shall be installed at the sill of exterior window 
and door openings. Pan flashing shall be sealed or 
sloped in such a manner as to direct water to the 
surface of the exterior wall finish or to the water
resistive barrier for subsequent drainage. Open
ings using pan flashing shall incorporate flashing 
or protection at the head and sides. 

1.2. In accordance with the flashing design or 
method of a registered design professional. 

TABLE R703.3.2 
OPTIONAL SIDING ATTACHMENT SCHEDULE FOR FASTENERS WHERE NO STUD PENETRATION NECESSARY 

APPLICATION NUMBER AND TYPE OF FASTENER SPACING OF FASTENERSb 

Exterior wall covering (weighing 3 psf or less) attachment 
Ring shank roofing nail (0.120" min. dia.) 12" o.c. 

to wood structural panel sheathing, either direct or over Ring shank nail (0.148" min. dia.) 15" o.c. 

foam sheathing a maximum of 2 inches thick.• No. 6 screw (0.138" min. dia.) 12" o.c. 
Note: Does not apply to vertical siding. 

No. 8 screw (0.164" min. dia.) 16" o.c. 

For SI: 1 mch = 25.4 mm. 

I 

a. Fastener length shall be sufficient to penetrate back side of the wood structural panel sheathing by at least 1/ 4 inch. The wood structural panel sheathing shall I 
be not less than 7/ 16 inch in thickness. 

b. Spacing of fasteners is per 12 inches of siding width. For other siding widths, multiply "Spacing of Fasteners" above by a factor of 12/s, where "s" is the 
siding width in inches. Fastener spacing shall never be greater than the manufacturer's minimum recommendations. 
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1.3. In accordance with other approved methods. 

2. At the intersection of chimneys or other masonry con
struction with frame or stucco walls, with projecting 
lips on both sides under stucco copings. 

3. Under and at the ends of masonry, wood or metal cop
ings and sills. 

4. Continuously above all projecting wood trim. 

5. Where exterior porches, decks or stairs attach to a wall 
or floor assembly of wood-frame construction. 

6. At wall and roof intersections. 

7. At built-in gutters. 

R703.5 Wood, hardboard and wood structural panel sid
ing. Wood, hardboard, and wood structural panel siding shall 
be installed in accordance with this section and Table R703.3. 
Hardboard siding shall comply with CPA/ANSI A135.6. 
Hardboard siding used as architectural trim shall comply with 
CPA/ANSI A 135.7. 

R703.5.1 Vertical wood siding. Wood siding applied ver
tically shall be nailed to horizontal nailing strips or block
ing set not more than 24 inches (610 mm) on center. 

R703.5.2 Panel siding. 3
/ 8-inch (9.5 mm) wood structural 

panel siding shall not be applied directly to studs spaced 
more than 16 inches (406 mm) on center where long 
dimension is parallel to studs. Wood structural panel sid
ing 7

/ 16 inch (11.1 mm) or thinner shall not be applied 
directly to studs spaced more than 24 inches (610 mm) on 
center. The stud spacing shall not exceed the panel span 
rating provided by the manufacturer unless the panels are 
installed with the face grain perpendicular to the studs or 
over sheathing approved for that stud spacing. 

Joints in wood, hardboard or wood structural panel sid
ing shall be made as follows unless otherwise approv~d. 
Vertical joints in panel siding shall occur over frammg 
members, unless wood or wood structural panel sheathing 
is used, and shall be shiplapped or covered with a batten. 
Horizontal joints in panel siding shall be lapped not less 
than 1 inch (25 mm) or shall be shiplapped or flashed with 
Z-flashing and occur over solid blocking, wood or wood 
structural panel sheathing. 

R703.5.3 Horizontal wood siding. Horizontal lap siding 
shall be installed in accordance with the manufacturer's 
recommendations. Where there are no recommendations 
the siding shall be lapped not less than 1 inch (25 mm), or 
1
/ 2 inch (12.7 mm) if rabbeted, and shall have the ends 

caulked, covered with a batten or sealed and installed over 
a strip of flashing. 

R703.6 Wood shakes and shingles. Wood shakes.and shin
gles shall conform to CSSB Grading Rules for Wood Shakes 
and Shingles. 

R703.6.1 Application. Wood shakes or shingles sh~ be 
applied either single course or double course over nonunal 
1
/ 2-inch (12.7 mm) wood-based sheathing or to furrin~ strips 
over 1

/ -inch (12.7 mm) nominal nonwood sheathmg. A 
water-r~sistive barrier shall be provided over all sheathing, 
with horizontal overlaps in the membrane of not less than 2 
inches (51 mm) and vertical overlaps of not less than 6 
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inches (152 mm). Where horizontal furring strips are used, 
they shall be 1 inch by 3 inches or 1 inch by 4 inches (25 mm 
by 76 mm or 25 mm by 102 mm) and shall be fastened to the 
studs with minimum 7 d or 8d box nails and shall be spaced 
a distance on center equal to the actual weather exposure of 
the shakes or shingles, not to exceed the maximum exposure 
specified in Table R703.6.l. When installing shakes or 
shingles over a nonpermeable water-resistive barrier, fur
ring strips shall be placed first vertically over the barrier and 
in addition, horizontal furring strips shall be fastened to the 
vertical furring strips prior to attaching the shakes or shin
gles to the horizontal furring strips. The spacing between 
adjacent shingles to allow for expansion shall be 1

/ 8 inch 
(3.2 mm) to 1

/ 4 inch (6.4 mm) apart, and between adjacent 
shakes shall be 3/ 8 inch (9.5 mm) to 1

/ 2 inch (12.7 mm) apart. 
The offset spacing between joints in adjacent courses. shall 
be not less than 11

/ 2 inches (38 mm). 

TABLE R703.6.1 
MAXIMUM WEATHER EXPOSURE FOR WOOD SHAKES AND 

SHINGLES ON EXTERIOR WALLS•,b,c 
(Dimensions are in inches) 

EXPOSURE EXPOSURE 
LENGTH 

FOR SINGLE COURSE FOR DOUBLE COURSE 

Shingles• 

16 7 12b 

18 8 14° 

24 10112 16d 

Shakes• 

18 8 14 

24 10112 18 

For SI: 1 inch= 25.4 mm. 
a. Dimensions given are for No. 1 grade. 
b. A maximum 9-inch exposure is permitted for No. 2 grade. 
c. A maximum 10-inch exposure is permitted for No. 2 grade. 
d. A maximum 14-inch exposure is permitted for No. 2 grade. I 

R703.6.2 Weather exposure. The maximum weather I 
exposure for shakes and shingles shall not exceed that 
specified in Table 703.6.1. 

R703.6.3 Attachment. Wood shakes or shingles shall be 
installed according to this chapter and the manufacturer's 
instructions. Each shake or shingle shall be held in place 
by two stainless steel Type 304, Type 316 or hot-dipped 
zinc-coated galvanized corrosion-resistant box nails in 
accordance with Table R703.6.3(1) or R703.6.3(2). The 
hot-dipped zinc-coated galvanizing shall conform to mini
mum standard ASTM A 153D, 1.0 ounce per square foot. 
Alternatively, 16-gage stainless steel Type 304 or Type 
316 staples with crown widths \ 6 inch (11 mm) mini
mum, 3

/ 4 inch (19 mm) maximum, shall be used and the 
crown of the staple shall be placed parallel with the butt of 
the shake or the shingle. In single-course application, the 
fasteners shall be concealed by the course above and shall 
be driven approximately 1 inch (25 mm) above the butt 
line of the succeeding course and 3

/ 4 inch (19 mm) from 
the edge. In double-course applications, the exposed shake 
or shingle shall be face-nailed with two fasteners, driven 
approximately 2 inches (51 mm) above the butt line and 3/ 4 
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inch (19 mm) from each edge. Fasteners installed within 
15 miles (24 km) of salt water coastal areas shall be stain
less steel Type 316. Fasteners for fire-retardant-treated 
shakes or shingles in accordance with Section R902 or 
pressure-impregnated-preservative-treated shakes or shin
gles in accordance with A WP A Ul shall be stainless steel 
Type 316. The fasteners shall penetrate the sheathing or 
furring strips by not less than 1

/ 2 inch (13 mm) and shall 
not be overdriven. Fasteners for untreated (natural) and 
treated products shall comply with ASTM F 1667. 

R703.6.4 Bottom courses. The bottom courses shall be 
doubled. 

I R703.7 Exterior plaster. Installation of these materials shall 
be in compliance with ASTM C 926, ASTM C 1063 and the 
provisions of this code. 

I R703.7.1 Lath. Lath and lath attachments shall be of cor
rosion-resistant materials. Expanded metal or woven wire 
lath shall be attached with 11

/ 2-inch-long (38 mm), 11 gage 
nails having a 7

/ 16-inch (11.l mm) head, or 7
/ 8-inch-long 

(22.2 mm), 16 gage staples, spaced not less than 6 inches 
(152 mm), or as otherwise approved. 
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R703.7.2 Plaster. Plastering with portland cement plaster I 
shall be not less than three coats where applied over metal 
lath or wire lath and shall be not less than two coats where 
applied over masonry, concrete, pressure-preservative
treated wood or decay-resistant wood as specified in Sec
tion R317 .1 or gypsum backing. If the plaster surface is 
completely covered by veneer or other facing material or 
is completely concealed, plaster application need be only 
two coats, provided the total thickness is as set forth in 
Table R702.l(l). 

On wood-frame construction with an on-grade floor 
slab system, exterior plaster shall be applied to cover, but 
not extend below, lath, paper and screed. 

The proportion of aggregate to cementitious materials 
shall be as set forth in Table R702.1(3). 

R703.7.2.1 Weep screeds. A minimum 0.019-inch (0.5 I 
mm) (No. 26 galvanized sheet gage), corrosion-resis
tant weep screed or plastic weep screed, with a mini
mum vertical attachment flange of 31

/ 2 inches (89 mm) 
shall be provided at or below the foundation plate line 
on exterior stud walls in accordance with ASTM C 926. 
The weep screed shall be placed not less than 4 inches 

TABLE R703.6.3(1) 
SINGLE COURSE SIDEWALL FASTENERS 

SINGLE COURSE SIDEWALL FASTENERS 

Product type Nail type and minimum length Minimum head diameter Minimum shank thickness 
(inches) (Inches) (inches) 

R & R and sanded shingles Type 

16" and 18" shingles 3d box 1 \ 0.19 0.08 

24" shingles 4d box 11
/ 2 0.19 0.08 

Grooved shingles Type 

16" and 18" shingles 3d box 11
/ 4 0.19 0.08 

24" shingles 4d box 11
/ 2 0.19 0.08 

Split and sawn shakes Type 

18" straight-split shakes Sd box 13
/ 4 0.19 0.08 

18" and 24" handsplit shakes 6dbox2 0.19 0.0915 

24" tapersplit shakes 5d box 13
/ 4 0.19 0.08 

18" and 24" tapersawn shakes 6d box2 0.19 0.0915 

For SI: 1 mch = 25.4 mm. 

TABLE R703.6.3(2) 
DOUBLE COURSE SIDEWALL FASTENERS 

DOUBLE COURSE SIDEWALL FASTENERS 

Product type Nail type and minimum length Minimum head diameter Minimum shank thickness 
(inches) (inches) 

R & Rand sanded shingles 

16," 811 and 24" shingles 5d box 13
/ 4 or same size casing nails 0.19 0.08 

Grooved shingles 

16," 18" and 24"shingles 5d box 13
/ 4 0.19 0.08 

Split and sawn shakes 

18" straight-split shakes 7d box 21
/ 4 or 8d 21

/ 2 0.19 0.099 

18" and 24" handsplit shakes · 7d box 21
/ 4 or 8d 21

/ 2 0.19 0.099 

24" tapersplit shakes 7d box 21
/ 4 or 8d 21

/ 2 0.19 0.099 

18" and 24" tapersawn shakes 7d box 21
/ 4 or 8d 21

/ 2 0.19 0.099 

For SI: 1 inch= 25.4 mm. 
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(102 mm) above the earth or 2 inches (51 mm) above 
paved areas and shall be of a type that will allow 
trapped water to drain to the exterior of the building. 
The weather-resistant barrier shall lap the attachment 
flange. The exterior lath shall cover and terminate on 
the attachment flange of the weep screed. 

R703.7.3 Water-resistive barriers. Water-resistive barri
ers shall be installed as required in Section R703.2 and, 
where applied over wood-based sheathing, shall include a 
water-resistive vapor-permeable barrier with a perfor
mance at least equivalent to two layers of Grade D paper. 
The individual layers shall be installed independently such 
that each layer provides a separate continuous plane and 
any flashing (installed in accordance with Section R703.4) 
intended to drain to the water-resistive barrier is directed 
between the layers. 

Exception: Where the water-resistive barrier that is 
applied over wood-based sheathing has a water resis
tance equal to or greater than that of 60-minute Grade 
D paper and is separated from the stucco by an inter
vening, substantially nonwater-absorbing layer or 
designed drainage space. 

R703.7.4 Application. Each coat shall be kept in a moist 
condition for at least 48 hours prior to application of the 
next coat. 

Exception: Applications installed in accordance with 
ASTMC926. 

R703.7.5 Curing. The finish coat for two-coat cement 
plaster shall not be applied sooner than seven days after 
application of the first coat. For three-coat cement plaster, 
the second coat shall not be applied sooner than 48 hours 
after application of the first coat. The finish coat for three
coat cement plaster shall not be applied sooner than seven 
days after application of the second coat. 

R703.8 Anchored stone and masonry veneer, general. 
Anchored stone and masonry veneer shall be installed in 
accordance with this chapter, Table R703.3(1) and Figure 
R703.8. These veneers installed over a backing of wood or 
cold-formed steel shall be limited to the first story above 
grade plane and shall not exceed 5 inches (127 mm) in thick
ness. See Section R602.10 for wall bracing requirements for 
masonry veneer for wood-framed construction and Section 
R603.9.5 for wall bracing requirements for masonry veneer 
for cold-formed steel construction. 

Exceptions: 

352 

1. For buildings in Seismic Design Categories A, B 
and C, exterior stone or masonry veneer, as speci
fied in Table R703.8(1), with a backing of wood or 
steel framing shall be permitted to the height speci
fied in Table R703.8(1) above a noncombustible 
foundation. 

2. For detached one- or two-family dwellings in Seis
mic Design Categories D0, D1 and Dz, exterior stone 
or masonry veneer, as specified in Table R703.8(2), 
with a backing of wood framing shall be permitted 
to the height specified in Table R703.8(2) above a 
noncombustible foundation. 

R703.8.l Interior veneer support. Veneers used as inte- I 
rior wall finishes shall be permitted to be supported on 
wood or cold-formed steel floors that are designed to sup
port the loads imposed. 

R703.8.2 Exterior veneer support. Except in Seismic I 
Design Categories D0, D1 and Dz, exterior masonry 
veneers having an installed weight of 40 pounds per 
square foot (195 kg/mz) or less shall be permitted to be 
supported on wood or cold-formed steel construction. 
Where masonry veneer supported by wood or cold-formed 
steel construction adjoins masonry veneer supported by 
the foundation, there shall be a movement joint between 
the veneer supported by the wood or cold-formed steel 
construction and the veneer supported by the foundation. 
The wood or cold-formed steel construction supporting the 
masonry veneer shall be designed to limit the deflection to 
1
/ 600 of the span for the supporting members. The design of 

the wood or cold-formed steel construction shall consider 
the weight of the veneer and any other loads. 

R703.8.2.1 Support by steel angle. A minimum 6-inch 
by 4-inch by 5

/ 16-inch (152 mm by 102 mm by 8 mm) 
steel angle, with the long leg placed vertically, shall be 
anchored to double 2-inch by 4-inch (51 mm by 102 
mm) wood studs or double 350S162 cold-formed steel 
studs at a maximum on-center spacing of 16 inches ( 406 
mm). Anchorage of the steel angle at every double stud 
spacing shall be not less than two \ 6-inch-diameter (11 
mm) by 4-inch (102 mm) lag screws for wood construc
tion or two 7

/ 16-inch (11.1 mm) bolts with washers for 
cold-formed steel construction. The steel angle shall 
have a minimum clearance to underlying construction of 
1
/ 16 inch (1.6 mm). Not less than two-thirds the width of 

the masonry veneer thickness shall bear on the steel 
angle. Flashing and weep holes shall be located in the 
masonry veneer in accordance with Figure R703.8.2.l. 
The maximum height of masonry veneer above the steel 
angle support shall be 12 feet 8 inches (3861 mm). The 
airspace separating the masonry veneer from the wood 
backing shall be in accordance with Sections R703.8.4 
and R703.8.4.2. The method of support for the masonry 
veneer on wood construction shall be constructed in 
accordance with Figure R703.8.2.1 

The maximum slope of the roof construction. without 
stops shall be 7:12. Roof construction with slopes 
greater than 7:12 but not more than 12:12 shall have 
stops of a minimum 3-inch by 3-inch by 1

/ 4-inch (76 
mm by 76 mm by 6.4 mm) steel plate welded to the 
angle at 24 inches (610 mm) on center along the angle 
or as approved by the building official. 

R703.8.2.2 Support by roof construction. A steel 
angle .shall be placed directly on top of the roof construc
tion. The roof supporting construction for the steel angle 
shall consist of not fewer than three 2-inch by 6-inch (51 
mm by 152 mm) wood members for wood construction 
or three 550Sl62 cold-formed steel members for cold
formed steel light frame construction. A wood member 
abutting the vertical wall stud construction shall be 
anchored with not fewer than three 5

/ 8-inch (15.9 mm) 
diameter by 5-inch (127 mm) lag screws to every wood 
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stud spacing. Each additional wood roof member shall 
be anchored by the use of two lOd nails at every wood 
stud spacing. A cold-formed steel member abutting the 
vertical wall stud shall be anchored with not fewer than 
nine No. 8 screws to every cold-formed steel stud. Each 
additional cold-formed steel roof member shall be 
anchored to the adjoining roof member using two No. 8 
screws at every stud spacing. Not less than two-thirds 
the width of the masonry veneer thickness shall bear on 
the steel angle. Flashing and weep holes shall be located 
in the masonry veneer wythe in accordance with Figure 
R703 .8.2.2. The maximum height of the masonry veneer 
above the steel angle support shall be 12 feet 8 inches 

SEALANT 

FLASHING AND WEEPHOLEs• 

MASONRY VENEER 

METAL TIP 

WATER-RESISTIVE BARRIERb 

.1-IN.AIRSPACE OR 
1-IN. GROUTED SPACEc 

MASONRY VENEER 

FLASHING WEEPHOLES• 

For SI: 1 inch = 24.5 mm. 

FIGURE R703.8 

WALL COVERING 

(38.61 mm). The airspace separating the masonry 
veneer from the wood backing shall be in accordance 
with Sections R703.8.4 and R703.8.4.2. The support for 
the masonry veneer shall be constructed in accordance 
with Figure R703.8.2.2. 

The maximum slope of the roof construction without 
stops shall be 7:12. Roof construction with slopes 
greater than 7:12 but not more than 12:12 shall have 
stops of a minimum 3-inch by 3-inch by 1

/ 4-inch (76 
mm by 76 mm by 6.4 mm) steel plate welded to the 
angle at 24 inches (610 mm) on center along the angle 
or as approved by the building official. 

WALLBOARD 

WATER-RESISTIVE 
BARRIERb 

SHEATHING 

ANCHOR BOLT 

GROUTED FULL 

TYPICAL MASONRY VENEER WALL DETAILS 

(continued) 
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For SI: 1 inch= 25.4 mm. 

MIN. CLEARANCE 
OF %-IN. 

METAL TIEb 

WATER-RESISTIVE BARRIERb 

WATER-RESISTIVE BARRIERb 

FLASHING• 

STEEL LINTEL' 

WEEPHOLE• 

SEALANT 

MASONRY VENEER 

a. See Sections R703.8.5, R703.8.6 and R703.4. 
b. See Sections R703.2 and R703.8.4. 
c. See Section R703.8.4.2 and Table R703.8.4. 
d. See Section R703.8.3. 

r···-··--·-·········----------------------------

1 

~ 
; 

1-IN. AIRSPACE OR 
1-IN. GROUTED SPACEc 

WALLBOARD 

INSULATION 
BETWEEN STUDS 

I 
e. Figure R703.8 illustrates typical construction details for a masonry veneer wall. For the actual mandatory requirements of this code, see the indicated 

sections of text. Other details of masonry veneer wall construction shall be permitted provided the requirements of the indicated sections of text are met. 

FIGURE R703.8-continued 
TYPICAL MASONRY VENEER WALL DETAILS" 
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SEISMIC DESIGN 
CATEGORY 

AorB 

c 

TABLE R703.8(1) 
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, 

WOOD OR STEEL FRAMING, SEISMIC DESIGN CATEGORIES A, BAND C 

NUMBER OF 
MAXIMUM HEIGHT OF MAXIMUM NOMINAL 

VENEER ABOVE MAXIMUM WEIGHT OF 
WOOD· OR STEEL· 

NONCOMBUSTIBLE 
THICKNESS OF VENEER (psf)b 

FRAMED STORIES FOUNDATION" (feet) 
VENEER (inches) 

Steel: 1or2 
30 5 50 

Wood: 1, 2 or 3 

1 30 5 50 

2 30 5 50 

Wood only: 3 30 5 50 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.479 k:Pa. 
a. An additional 8 feet is permitted for gable end walls. See also story height limitations of Section R301.3. 

WALL COVERING 

WOOD· OR STEEL· 
FRAMED STORY 

all 

1 only 

top 

bottom 

top 

middle 

bottom 

b. Maximum weight is installed weight and includes weight of mortar, grout, lath and other materials used for installation. Where veneer is placed on both faces 
of a wali, the combined weight shall not exceed that specified in this table. 

TABLE R703.8(2) 
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, 

ONE· AND TWO-FAMILY DETACHED DWELLINGS, SEISMIC DESIGN CATEGORIES D0, D1 AND D2 

MAXIMUM HEIGHT OF 

SEISMIC DESIGN NUMBER OF WOOD· 
VENEER ABOVE MAXIMUM NOMINAL MAXIMUM WEIGHT OF 

NONCOMBUSTIBLE · THICKNESS OF VENEER VENEER 
CATEGORY FRAMED STORIES" FOUNDATION OR (inches) (psf)b 

FOUNDATION WALL (feet) 

1 20° 4 40 

Do 2 20° 4 40 

3 30d 4 40 

1 20° 4 40 

D1 2 20° 4 40 

3 20° 4 40 

1 20° 3 30 
Dz 

2 20° 3 30 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 nim, 1 pound per square foot= 0.479 k:Pa, 1 pound-force= 4.448 N. 
a. Cripple walls are not permitted in Seismic Design Categories D0, D1 and D2• 

b. Maximum weight is installed weight and includes weight of mortar, grout and lath, and other materials used for installation. 
c. The veneer shall not exceed 20 feet in height above a noncombustible foundation, with an additional 8 feet permitted for gable end walls, or 30 feet in height 

with an additional 8 feet for gable end walls where the lower 10 feet have a backing of concrete or masonry wall. See story height limitations of Section 
R301.3. 

d. The veneer shall not exceed 30 feet in height above a noncombustible foundation, with an additional 8 feet permitted for gable end walls. See story height 
limitations of Section R301.3. 
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SHEATHING 

STUD 

STEEL ANGLE 
ATTACHED TO STUD 
WITH FASTENERS 

FASTENERS 

BRICK VENEER 

COUNTER FLASHING 

ROOF SHEATHING 

~ROOF FRAMING 

SUPPORT BY STEEL ANGLE 

FIGURE R703.8.2.1 
EXTERIOR MASONRY VENEER SUPPORT BY STEEL ANGLES 

STEEL ANGLE NOT 
ATTACHED TO STUD 

FASTENERS 

BRICK VENEER 

VENEER TIE 

COUNTER FLASHING 

TRIPLE RAFTERS 
ATTACHED TO STUDS 

SUPPORT BY ROOF MEMBERS 

FIGURE R703.8.2.2 
EXTERIOR MASONRY VENEER SUPPORT BY ROOF MEMBERS 
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R703.8.3 Lintels. Masonry veneer shall not support any 
vertical load other than the dead load of the veneer above. 
Veneer above openings shall be supported on lintels of non
combustible materials. The lintels shall have a length of 
bearing not less than 4 inches (102 mm). Steel lintels shall 
be shop coated with a rust-inhibitive paint, except for lintels 
made of corrosion-resistant steel or steel treated with coat
ings to provide corrosion resistance. Construction of open
ings shall comply with either Section R703.8.3.l or 
703.8.3.2. 

R703.8.3.1 Allowable span. The allowable span shall 
not exceed the values set forth in Table R703.8.3.l. 

R703.8.3.2 Maximum span. The allowable span shall 
not exceed 18 feet 3 inches (5562 mm) and shall be 
constructed to comply with Figure R703.8.3.2 and the 
following: 

1. Provide a minimum length of 18 inches (457 
mm) of masonry veneer on each side of opening 
as shown in Figure R703.8.3.2. 

2. Provide a minimum 5-inch by 31
/ 2-inch by 5

/ 16-

inch (127 mm by 89 mm by 7.9 mm) steel angle 
above the opening and shore for a minimum of 7 
days after installation. 

3. Provide double-wire joint reinforcement extend
ing 12 inches (305 mm) beyond each side of the 
opening. Lap splices of joint reinforcement not 
less than 12 inches (305 mm). Comply with one 
of the following: 

3.1. Double-wire joint reinforcement shall be 3/ 16-

inch ( 4.8 mm) diameter and shall be placed 
in the first two bed joints above the opening. 

3.2. Double-wire joint reinforcement shall be 9 
gauge (0.144 inch or 3.66 mm diameter) and 
shall be placed in the first three bed joints 
above the opening. 

4. Provide the height of masonry veneer above 
opening, in accordance with Table R703.8.3.2. 

WALL COVERING 

TABLE R703.8.3.2 
HEIGHT OF MASONRY VENEER ABOVE OPENING 

MINIMUM HEIGHT OF MASONRY MAXIMUM HEIGHT OF MASONRY 
VENEER ABOVE OPENING (INCH) VENEER ABOVE OPENING (FEET) 

13 <5 

24 5to<12 

60 
12 to height above support 
allowed by Section R703.8 

For SI: 1 inch = 25 .4 mm, 1 foot = 304.8 mm. 

OPENING 

MINIMUM HEIGHT OF 
MASONRY VENEER 
ABOVE OPENING 

MIN.181N. w 18FEET31N.MAX.ALLOWABLESPAN 1--1 MIN.181N. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

I 

I 

FIGURE R703.8.3.2 I 
MASONRY VENEER OPENING 

R703.8.4 Anchorage. Masonry veneer shall be anchored I 
to the supporting wall studs with corrosion-resistant metal 
ties embedded in mortar or grout and extending into the 
veneer a minimum of 11

/ 2 inches (38 mm), with not less 
than 5

/ 8-inch (15.9 mm) mortar or grout cover to outside 
face. Masonry veneer shall conform to Table R703.8.4. I 

TABLE R703.8.3.1 I 
ALLOWABLE SPANS FOR LINTELS SUPPORTING MASONRY VENEERa,b,c,d 

SIZE OF STEEL ANGLE"••· d 
NO. OF 1/ 2-INCH OR EQUIVALENT 

(inches) NO STORY ABOVE ONE STORY ABOVE TWO STORIES ABOVE REINFORCING BARS IN 
REINFORCED LINTEL"·d 

3 x 3 x 1/4 6'-0" 4'-6" 3'-0" 1 

4 x 3 x 1/4 8'-0" 6'-0" 4'-6" 1 

5 x 31/2 xs/16 10'-0" 8'-0" 6'-0" 2 

6 x 31/2 x 5/16 14'-0" 9'-6" 7'-0" 2 

2-6 x 31/2 x
5/16 20'-0" 12'-0" 9'-6" 4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Long leg of the angle shall be placed in a vertical position. 

· b. Depth of reinforced lintels shall be not less than 8 inches and all cells of hollow masonry lintels shall be grouted solid. Reinforcing bars shall extend not less 
than 8 inches into the support. 

c. Steel members indicated are adequate typical examples; other steel members meeting structural design requirements shall be permitted to be used. 
d. Either steel angle or reinforced lintel shall span opening. 
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TABLE R703.B.4 
TIE ATTACHMENT AND AIRSPACE REQUIREMENTS 

BACKING AND TIE MINIMUM TIE MINIMUM TIE FASTENER" AIRSPACE 

Wood stud backing with 22 U.S. gage 8d common nail h 
Nominal 1 in. between sheathing and veneer 

corrugated sheet metal (0.0299 in.) x 7
/ 8 in. wide (21

/ 2 in. x 0.131 in.) 

Wood stud backing with 
Wl.7 (No. 9 U.S. gage; 8d common nail b 

Minimum nominal 1 in. 
Maxirnum 41

/ 2 in. between 
0.148 in.) with hook between sheathing and 

metal strand wire (21
/ 2 in. x 0.131 in.) backing and veneer 

embedded in mortar joint veneer 

Cold-formed steel stud Wl.7 (No. 9 U.S. gage; No. 10 screw extending through Minimum nominal 1 in. 
Maxirnum 41

/ 2 in. between 
backing with adjustable 0.148 in.) with hook the steel framing a minimum of between sheathing and 

backing and veneer 
metal strand wire embedded in mortar joint three exposed threads veneer 

For SI: 1inch=25.4 mm. 
a. In Seismic Design CategoryD0, D1 orD2, the minimum tie fastener shall be an 8dring-shanknail (21

/ 2 in. x 0.131 in.) or a No. 10 screw extending through the 
steel framing a minimum of three exposed threads. 

b. All fasteners shall have rust-inhibitive coating suitable for the installation in which they are being used, or be manufactured from material not susceptible to 
corrosion. 

R703.8.4.1 Size and spacing. Veneer ties, if strand wire, 
shall be not less in thickness than No. 9U.S. gage [(0.148 
inch) (4 mm)] wire and shall have a hook embedded in 
the mortar joint, or if sheet metal, shall be not less than 
No. 22 U.S. gage by [(0.0299 inch) (0.76 mm)] 7

/ 8 inch 
(22 mm) corrugated. Each tie shall support not more than 
2.67 square feet (0.25 m2

) of wall area and shall be 
spaced not more than 32 inches (813 mm) on center hor
izontally and 24 inches (635 mm) on center vertically. 

Exception: In Seismic Design Category D0, D1 or 
D2 or townhouses in Seismic Design Category C or 
in wind areas of more than 30 pounds per square 
foot pressure (l.44 kPa), each tie shall support not 
more than 2 square feet (0.2 m2

) of wall area. 

R703.8.4.1.1 Veneer ties around· wall openings. 
Additional metal ties shall be provided around wall 
openings greater than 16 inches (406 mm) in either 
dimension. Metal ties around the perimeter of open
ings shall be spaced not more than 3 feet (9144 mm) on 
center and placed within 12 inches (305 mm) of the 
wall opening. 

R703.8.4.2 Grout fill. As an alternative to the airspace 
required by Table R703.8.4, grout shall be permitted to 
fill the airspace. Where the airspace is filled with grout, 
a water-resistive barrier is required over studs or sheath
ing. Where the airspace is filled, replacing the sheathing 
and water-resistive barrier with a wire mesh and 
approved water-resistive barrier or an approved water
resistive barrier-backed reinforcement attached directly 
to the studs is permitted. 

R703.8.5 Flashing. Flashing shall be located beneath the 
first course of masonry above finished ground level above 
the foundation wall or slab and at other points of support, 
including structural floors, shelf angles and lintels where 
masonry veneers are designed in accordance with Section 
R703.8. See Section R703.4 for additional requirements. 

R703.8.6 Weepholes. Weepholes shall be provided in the 
outside wythe of masonry walls at a maximum spacing of 
33 inches (838 mm) on center. Weepholes shall be not less 
than 3

/ 16 inch (5 mm) in diameter. Weepholes shall be 
located immediately above the flashing. 

shall comply with this chapter and Section R 703 .9 .1. EIFS with 
drainage shall comply with this chapter and Section R703.9.2. 

R703.9.1 Exterior insulation and finish systems (EIFS). 
EIFS shall comply with the following: 

1. ASTM E 2568. 

2. EIFS shall be limited to applications over substrates 
of concrete or masonry wall assemblies. 

3. Flashing of EIFS shall be provided in accordance 
with the requirements of Section R703.8. · 

4. EIFS shall be installed in accordance with the manu
facturer's instructions. 

5. EIFS shall terminate not less than 6 inches (152 
mm) above the finished ground level. 

6. Decorative trim shall not be face-nailed through the 
EIFS. 

R703.9.2 Exterior insulation and finish system (EIFS) 
with drainage. EIFS with drainage shall comply with the 
following: 

1. ASTM E 2568. 

2. EIFS with drainage shall be required over all wall 
assemblies with the exception of substrates of con
crete or masonry wall assemblies. 

3. EIFS with drainage shall have an average minimum 
drainage efficiency of 90 percent when tested in 
accordance with ASTM E 2273. 

4. The water-resistive barrier shall comply with Sec
tion R703.2 or ASTM E 2570. 

5. The water-resistive barrier shall be applied between 
the EIFS and the wall sheathing. 

6. Flashing of EIFS with drainage shall be provided in 
accordance with the requirements of Section R703.8. 

7. EIFS with drainage shall be installed in accordance 
with the manufacturer's instructions. 

8. EIFS with drainage shall terminate not less than 6 
inches (152 mm) above the finished ground level. 

9. Decorative trim shall not be face-nailed through the 
EIFS with drainage. 

I R703.9 Exterior insulation and finish system (EIFS)/EIFS 
with drainage. Exterior insulation and finish systems (EIFS) 

R703.10 Fiber cement siding. 

R703.10.1 Panel siding. Fiber-cement panels shall comply I 
with the requirements of ASTM C 1186, Type A, minimum 
Grade II or ISO 8336, Category A, minimum Class 2. Pan-
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els shall be installed with the long dimension either parallel 
or perpendicular to framing. Vertical and horizontal joints 
shall occur over framing members and shall be protected 
with caulking, or with battens or flashing, or be vertical or 
horizontal shiplap, or otherwise designed to comply with 
Section R703.l. Panel siding shall be installed with fasten
ers in accordance with Table R703.3(1) or the approved 
manufacturer's instructions. 

R703.10.2 Lap siding. Fiber-cement lap siding having a 
maximum width of 12 inches (305 mm) shall comply with 
the requirements of ASTM C 1186, Type A, minimum 
Grade II or ISO 8336, Category A, minimum Class 2. Lap 
siding shall be lapped a minimum of 11

/ 4 inches (32 mm) 
and lap siding not having tongue-and-groove end joints 
shall have the ends protected with caulking, covered with 
an H-sectionjoint cover, located over a strip of flashing, or 
shall be designed to comply with Section R703.l. Lap sid
ing courses shall be installed with the fastener heads 
exposed or concealed, in accordance with Table R703.3(1) 
or approved manufacturer's instructions. 

R703.11 Vinyl siding. Vinyl siding shall be certified and 
labeled as conforming to the requirements of ASTM D 3679 
by an approved quality control agency. 

R703.ll.1 Installation. Vinyl siding, soffit and accesso
ries shall be installed in accordance with the manufac
turer's instructions. 

R703.11.1.1 Fasteners. Unless specified otherwise by 
the manufacturer's instructions, fasteners for vinyl sid
ing shall be 0.120-inch (3 mm) shank diameter nail 
with a 0.313-inch (8 mm) head or 16-gage staple with a 
3
/ 8-inch (9.5 mm) to 1

/ 2-inch (12.7 mm) crown. 

R703.ll.1.2 Penetration depth. Unless specified oth
erwise by the manufacturer's instructions, fasteners 
shall penetrate into building framing. The total penetra
tion into sheathing, furring framing or other nailable 
substrate shall be a minimum 11

/ 4 inches (32 mm). 
Where specified by the manufacturer's instructions and 
supported by a test report, fasteners are permitted to pen
etrate into or fully through nailable sheathing or other 
nailable substrate of minimum thickness specified by 
the instructions or test report without penetrating into 
framing. Where the fastener penetrates fully through the 
sheathing, the end of the fastener shall extend a mini
mum of 1I4 inch ( 6 .4 mm) beyond the opposite face of the 
sheathing or nailable substrate. 

R703.ll.1.3 Spacing. Unless specified otherwise by 
the manufacturer's instructions, the maximum spacing 
between fasteners for horizontal siding shall be 16 
inches (406 mm), and for vertical siding 12 inches (305 
mm) both horizontally and vertically. Where specified 
by the manufacturer's instructions and supported by a 
test report, greater fastener spacing is permitted. 

R703.ll.1.4 Vinyl soffit panels. Soffit panels shall be 
individually fastened to a supporting component such 
as a nailing strip, fascia or subfascia component or as 
specified by the manufacturer's instructions. 
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R703.11.2 Foam plastic sheathing. Vinyl siding and I 
insulated vinyl siding used with foam plastic sheathing 
shall be installed in accordance with Section R703.ll.2.1, 
R703.ll.2.2 or R703.ll.2.3. 

Exception: Where the foam plastic sheathing is applied 
directly over wood structural panels, fiberboard, gyp
sum sheathing or other approved backing capable of 
independently resisting the design wind pressure, the 
vinyl siding shall be installed in accordance with Sec
tion R703. l l. l. 

R703.ll.2.1 Basic wind speed not exceeding 115 
miles per hour and Exposure Category B. Where the 
ultimate design wind speed does not exceed 115 miles 
per hour (51 mis), the exposure category is B and gyp
sum board, gypsum panel product or equivalent is 
installed on the side of the wall opposite the foam plastic 
sheathing, the minimum siding fastener penetration into 
wood framing shall be 11

/ 4 inches (32 mm) using mini
mum 0.120-inch-diameter (3 mm) nail (shank) with a 
minimum 0.313-inch-diameter head, 16 inches (406 
mm) on center. The foam plastic sheathing shall be min
imum 1/ 2-inch-thick (12.7 mm) (nominal) extruded poly
styrene in accordance with ASTM C 578, 1

/ 2-inch-thick 
(12.7 mm) (nominal) polyisocyanurate in accordance 
with ASTM C 1289 or 1-inch-thick (25 mm) (nominal) 
expanded polystyrene in accordance with ASTM C 578. 

R703.ll.2.2 Basic wind speed exceeding 115 miles 
per hour or Exposure Categories C and D. Where the 
ultimate design wind speed exceeds 115 miles per hour 
(51 mis), the exposure category is C or D, or all condi
tions of Section R703.ll.2.1 are not met, the adjusted 
design pressure rating for the assembly shall meet or 
exceed the loads listed in Table R301.2(2) adjusted for 
height and exposure using Table R301.2(3). The design 
wind pressure rating of the vinyl siding for installation 
over solid sheathing as provided in the vinyl siding man
ufacturer's product specifications shall be adjusted for . 
the following wall assembly conditions: 

1. For wall assemblies with foam plastic sheathing 
on the exterior side and gypsum wall board, gyp
sum panel product or equivalent on the interior 
side of the wall, the vinyl siding's design wind 
pressure rating shall be multiplied by 0.39. 

2. For wall assemblies with foam plastic sheathing 
on the exterior side and without gypsum wall 
board, gypsum panel product or equivalent on the 
interior side of wall, the vinyl siding's design 
wind pressure rating shall be multiplied by 0.27. 

R703.U.2.3 Manufacturer specification. Where the 
vinyl siding manufacturer's product specifications pro~ 
vide an approved design wind pressure rating for instal
lation over foam plastic sheathing, use of this design 
wind pressure rating shall be permitted and the siding 
shall be installed in accordance with the manufacturer's 
instructions. 
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R703.12 Adhered masonry veneer installation. Adhered 
masonry veneer shall comply with the requirements of Section 
R703.7.3 and the requirements in Sections 12.1 and 12.3 of 
TMS 402/ACI 530/ASCE 5. Adhered masonry veneer shall be 
installed in accordance with Section R703.7.l, Article 3.3C of 
TMS 602/ACI 530.1/ASCE 6 or the manufacturer's instruc
tions. 

R703.12.1 Clearances. On exterior stud walls, adhered 
masonry veneer shall be installed: 

1. Minimum of 4 inches (102 Illill) above the earth; 

2. Minimum of2 inches (51 Illill) above paved areas; or 

3. Minimum of 1/ 2 inch (12.7 Illill) above exterior walk
ing surfaces that are supported by the same founda
tion that supports the exterior wall. 

R703.12.2 Flashing at foundation. A corrosion-resistant 
screed or flashing of a minimum 0.019-inch (0.48 Illill) or 
26-gage galvanized or plastic with a minimum vertical 
attachment flange of 31

/ 2 inches (89 Illill) shall be installed 
to extend a minimum of 1 inch (25 Illill) below the founda
tion plate line on exterior stud walls in accordance with Sec
tion R703.4. 

R703.12.3 Water-resistive barrier. A water-resistive 
barrier shall be installed as required by Section R703.2 
and shall comply with the requirements of Section 
R703.6.3. The water-resistive barrier shall lap over the 
exterior of the attachment flange of the screed or flashing 
provided in accordance with Section R703.12.2. 

R703.13 Insulated vinyl siding. Insulated vinyl siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D 7793 by an approved quality control agency. 

R703.13.1 Insulated vinyl siding and accessories. Insu
lated vinyl siding and accessories shall be installed in 
accordance with manufacturer's instructions. 

R703.14 Polypropylene siding. Polypropylene siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D 7254 by an approved quality control agency. 

R703.14.l Polypropylene siding and accessories. Poly
propylene siding and accessories shall be installed in 
accordance with manufacturer's installation instructions. 
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R703.14.1.l Installation. Polypropylene siding shall 
be installed over and attached to wood structural panel 
sheathing with minimum thickness of 7

/ 16 inch (11.1 
Illill), or other substrate, composed of wood or wood
based material and fasteners having equivalent with
drawal resistance. 

R703.14.1.2 Fastener requirements. Unless otherwise 
specified in the approved manufacturer's instructions, 
nails shall be corrosion resistant, with a minimum 0.120-
inch (3 Illill) shank and minimum 0.313-inch (8 Illill) 
head diameter. Nails shall be a minimum of 11

/ 4 inches 
(32 Illill) long or as necessary to penetrate sheathing or 
substrate not less than 3/ 4 inch (19.1 Illill). Where the nail 
fully penetrates the sheathing or nailable substrate, the 
end of the fastener shall extend not less than 1 

/ 4 inch ( 6.4 

Illill) beyond the opposite face of the sheathing or sub
strate. Staples are not permitted. 

R703.14.2 Fire separation. Polypropylene siding shall 
not be installed on walls with a fire separation distance of 
less than 5 feet (1524 Illill) and walls closer than 10 feet 
(3048 Illill) to a building on another lot. 

Exception: Walls perpendicular to the line used to 
determine the fire separation distance. 

R703.15 Cladding attachment over foam sheathing to 
wood framing. Cladding shall be specified and installed in 
accordance with Section R703, the cladding manufacturer's 
approved instructions, including any limitations for use over 
foam plastic sheathing, or an approved design. In addition, the 
cladding or furring attachments through foam sheathing to 
framing shall meet or exceed the minimum fastening require
ments of Section R703.15.l, Section R703.15.2, or an 
approved design for support of cladding weight. 

Exceptions: 

1. Where the cladding manufacturer has provided 
approved installation instructions for application over 
foam sheathing, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to 
Section R703.9. 

3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.7. 

R703.15.1 Direct attachment. Where cladding is installed 
directly over foam sheathing without the use of furring, 
cladding minimum fastening requirements to support the 
cladding weight shall be as specified in Table R703.15.1. 

R703.15.2 Furred cladding attachment. Where wood 
furring is used to attach cladding over foam sheathing, fur
ring minimum fastening requirements to support the clad
ding weight shall be as specified in Table R703.15.2. 
Where placed horizontally, wood furring shall be preser
vative-treated wood in accordance with Section R317 .1 or 
naturally durable wood and fasteners shall be corrosion 
resistant in accordance Section R317.3. 

R703.16 Cladding attachment over foam sheathing to 
cold-formed steel framing. Cladding shall be specified and 
installed in accordance with Section R703, the cladding man
ufacturer's approved instructions, including any limitations 
for use over foam plastic sheathing, or an approved design. In 
addition, the cladding or furring attachments through foam 
sheathing to framing shall meet or exceed the minimum fas
tening requirements of Section R703.16.l, Section R703.16.2 
or an approved design for support of cladding weight. 

Exceptions: 

1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to 
Section R703.9. 

3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.7. 
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TABLE R703.15.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT ATTACHMENT 

OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT• 

CLADDING CLADDING 
MAXIMUM THICKNESS OF FOAM SHEATHING0 

FASTENER FASTENER 
(inches) 

FASTENER 
TYPE AND VERTICAL 16" o.c. Fastener Horizontal Spacing 24" o.c. Fastener Horizontal Spacing 

THROUGH FOAD 
SHEATHING 

MINIMUM SPACING Cladding Weight: Cladding Weight: 
size• (inches) 

3 psf 11 psf 25 psf 

6 2 1 DR 
0.113" 

8 2 1 DR 
diameter nail 

12 2 0.5 DR 
6 3 1.5 0.5 

0.120'' 
8 3 1 DR 

Wood Framing diameter nail 
(minimum 12 3 0.5 DR 
11/4-inch 6 4 2 0.75 

penetration) 0.131" 
8 4 1.5 0.5 diameter nail 
12 4 0.75 DR 
6 4 4 1.5 

0.162" 8 4 3 1 
diameter nail 

12 4 2 0.75 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:Pa, 1 pound per square inch= 6.895 k:Pa 
DR = Design required. 
o.c. = on center 

3 psf 11 psf 

2 0.75 

2 0.5 

2 DR 
3 0.75 

3 0.5 

2 DR 
4 1 

4 0.75 

2 0.5 

4 2 

4 1.5 

4 1 

a. Wood framing shall be Spruce-pinecfir or any wood species with a specific gravity of0.42 or greater in accordance with AWC NDS. 
b. Nail fasteners shall comply with ASTM F 1667, except nail length shall be pennitted to exceed ASTM F 1667 standard lengths. 
c. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C 578 or ASTM C 1289. 

TABLE R703.15.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR APPLICATION 

OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT•,b 

MINIMUM 
MAXIMUM THICKNESS OF FOAM SHEATHINGd 

FASTENER 
PENETRATION 

FASTENER 
FURRING FRAMING TYPE AND 

INTO WALL 
SPACING IN 16" o.c. Furring• 

MATERIAL MEMBER MINIMUM FURRING 
SIZE 

FRAMING 
(inches) Siding Weight: 

(Inches) 
3psf 11 psf 

0.131" 8 4 2 

diameter 1114 12 4 1.5 
nail 16 4 1 

0.162" 8 4 4 

diameter 11/4 12 4 2 
Minimum Minimum nail 16 4 1.5 
lx Wood 2X Wood 
Furring• Stud No.10 12 4 2 

wood 1 16 4 1.5 
screw 24 4 1 

12 4 3 11/ lag 1112 16 4 1.5 
screw 

24 4 1.5 
For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:Pa, 1 pound per square inch= 6.895 k:Pa. 
DR = Design required. 
o.c. = on center 

(inches) 

24" o.c. Furring• 

Siding Weight: 

25 psf 3 psf 11 psf 

1 4 1.5 

DR 3 1 

DR 3 0.5 

1.5 4 2 

0.75 4 1.5 

DR 4 1 

0.75 4 1.5 

DR 4 1 

DR 3 DR 
1 4 2 

DR 4 1.5 

DR 4 0.75 

a. Wood framing and furring shall be Spruce-pine-fir or any wood species with a specific gravity of 0.42 or greater in accordance with AWC NDS. 
b. Nail fasteners shall comply with ASTM F 1667, except nail length shall be permitted to exceed ASTM F 1667 standard lengths. 

25 psf 

DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 

1 

0.75 

DR 

25 psf 

DR 
DR 
DR 
0.75 

DR 
DR 
DR 
DR 
DR 
0.5 

DR 
DR 

c. Where the required cladding fastener penetration into wood material exceeds 3
/ 4 inch and is not more than 11

/ 2 inches, a minimum 2X wood furriog or an 
approved design shall be used. 

d. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C 578 orASTM C 1289. 
e. Furring shall be spaced not more than 24 inches on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located over wall 

studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall be achieved 
by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 

-- -- ·------·--·-·· .. ---·--.. ·-··· ---r-® 361 



WALL COVERING 

R703.16.1 Direct attachment. Where cladding is 
installed directly over foam sheathing without the use of 
furring, cladding minimum fastening requirements to sup
port the cladding weight shall be as specified in Table 
R703.16.1. 

R703.16.2 Furred cladding attachment. Where steel or 
wood furring is used to attach cladding over foam sheath
ing, furring minimum fastening requirements to support the 
cladding weight shall be as specified in Table R703.16.2. 
Where placed horizontally, wood furring shall be preserva
tive-treated wood in accordance with Section R317.l or 
naturally durable wood and fasteners shall be corrosion 
resistant in accordance with Section R317.3. Steel furring 
shall have a minimum G60 galvanized coating. 

R703.17 Cladding attachment over foam sheathing to 
masonry or concrete wall construction. Cladding shall be 
specified and installed in accordance with Section 703.3 and 
the cladding manufacturer's instructions or an approved 
design. Foam sheathing shall be attached to masonry or con
crete construction in accordance with the insulation manufac-

turer' s installation instructions or an approved design. 
Furring and furring attachments through foam sheathing into 
concrete or masonry substrate shall be designed to resist 
design loads determined in accordance with Section R301, 
including support of cladding weight as applicable. Fasteners 
used to attach cladding or furring through foam sheathing to 
masonry or concrete substrates shall be approved for applica
tion into masonry or concrete material and shall be installed 
in accordance with the fastener manufacturer's instructions. 

Exceptions: 

1. Where the cladding manufacturer has provided 
approved installation instructions for application over 
foam sheathing and connection to a masonry or concrete 
substrate, those requirements shall apply. 

2. For exterior insulation and finish systems, refer to Sec
tion R703.9. 

3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section R703.7 

TABLE R703.16.1 

CLADDING FASTENER 

CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT ATTACHMENT 
OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT" 

MAXIMUM THICKNESS OF FOAM SHEATHING• 
(inches) 

CLADDING FASTENER CLADDING FASTENER 
THROUGH FOAM TYPE AND MINIMUM VERTICAL SPACING 16" o.c. Fastener Horizontal Spacing 24" o.c. Fastener Horizontal Spacing 

SHEATHING INTO: SIZE" (inches) Cladding Weight: 

3 psf 11 psf 25 psf 

No. 8 screw 6 3 3 1.5 

into 33 mil steel 8 3 2 0.5 
or thicker 

12 3 1.5 DR 

Steel Framing 6 4 3 2 
(minimum penetration No.10 screw 

8 4 3 1 
of steel thickness + 3 into 33 mil steel 

threads) 12 4 2 DR 

No.10 screw 6 4 4 3 

into 43 mil steel 8 4 4 2 
or thicker 12 4 3 1.5 

For SI: 1 inch= 25.4 mm, 1 mil= 0.0254 mm, 1 pound per square foot= 0.0479 kPa, 1 pound per square inch= 6.895 kPa. 
DR =Design required. 
o.c. = on center 
a. Steel framing shall be minimum 33 ksi steel for 33 mil and 43 mil steel, and 50 ksi steel for 54 mil steel or thicker. 
b. Screws shall comply with the requirements of ASTM C 1513. 

3 psf 

3 

3 

3 

4 

4 

3 

4 

4 

4 

c. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C 578 or ASTM C 1289. 

Cladding Weight: 

11 psf 25 psf 

2 DR 

1.5 DR 

0.75 DR 

3 0.5 

2 DR 

1 DR 

4 2 

3 1.5 

3 DR 
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FURRING 
MATERIAL 

Minimum 
33 mil Steel 
Furring or 

Minimum lX 
Wood Furringc 

TABLE R703.16.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR APPLICATION OVER FOAM PLASTIC 

SHEATHING TO SUPPORT CLADDING WEIGHT• 

MAXIMUM THICKNESS OF FOAM SHEATHING• 

FASTENER 
MINIMUM 

FASTENER (inches) 

FRAMING TYPE AND PENETRATION SPACING IN 
MEMBER MINIMUM 

INTO WALL FURRING 
16" o.c. Furring• 24" o.c. Furring• 

size• FRAMING (inches) Cladding Weight: Cladding Weight: 
(inches) 

3 psf 11 psf 25 psf 3 psf 11 psf 

Steel 
12 3 1.5 DR 3 0.5 

No. 8 
thickness + 3 16 3 1 DR 2 DR 

screw threads 
33 mil 24 2 DR DR 2 DR 

Steel Stud 12 4 2 DR 4 1 
No.10 

Steel 
thickness + 3 16 4 1.5 DR 3 DR 

screw threads 
24 3 DR DR 2 DR 
12 3 1.5 DR 3 0.5 Steel 

No. 8 
thickness + 3 16 3 1 DR 2 DR 

Screw 
43 mil threads 

24 2 DR DR 2 DR 
or thicker 
Steel Stud Steel 

12 4 3 1.5 4 3 
No.10 thickness + 3 16 4 3 0.5 4 2 
screw 

threads 
24 4 2 DR 4 0.5 

For SI: 1 inch= 25.4 mm, 1 mil= 0.0254 mm, 1 pound per square foot= 0.0479 k:Pa, 1 pound per square inch= 6.895 k:Pa. 
DR = Design required. 
o.c. = on center 

25 psf 

DR 

DR 
DR 

DR 

DR 
DR 

DR 

DR 
DR 

DR 
DR 

DR 

a. Wood furring shall be Spruce-pine-fir or any softwood species with a specific gravity of 0.42 or greater. Steel furring shall be minimum 33 ksi steel. Steel 
studs shall be minimum 33 ksi steel for 33mil and 43 mil thickness, and 50 ksi steel for 54 mil steel or thicker. 

b. Screws shall comply with the requirements of ASTM C 1513. 
c. Where the required cladding fastener penetration into wood material exceeds 3

/4 inch and is not more than 11
/ 2 inches, a minimum 2-inch nominal wood 

furring or an approved design shall be used. 
d. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C 578 or ASTM C 1289. 
e. Furring shall be spaced not more than 24 inches (610 mm) on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located 

over wall studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall 
be achieved by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 
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CHAPTERS 

ROOF-CEILING CONSTRUCTION 

SECTION R801 
GENERAL 

R801.1 Application. The provisions of this chapter shall 
control the design and construction of the roof-ceiling system 
for buildings. 

R801.2 Requirements. Roof and ceiling construction shall 
be capable of accommodating all loads imposed in accor
dance with Section R301 and of transmitting the resulting 
loads to the supporting structural elements. 

R801.3 Roof drainage. In areas where expansive or collaps
ible soils are known to exist, all dwellings shall have a con
trolled method of water disposal from roofs that will collect 
and discharge roof drainage to the ground surface not less than 
5 feet (1524 mm) from foundation walls or to an approved 
drainage system. 

SECTION R802 
WOOD ROOF FRAMING 

R802.1 General. Wood and wood-based products used for 
load-supporting purposes shall conform to the applicable pro
visions of this section. 

R802.1.1 Sawn lumber. Sawn lumber shall be identified 
by a grade mark of an accredited lumber grading or 
inspection agency and have design values certified by an 
accreditation body that complies with DOC PS 20. In lieu 
of a grade mark, a certificate of inspection issued by a 
lumber grading or inspection agency meeting the require
ments of this section shall be accepted. 

R802.1.1.1 End-jointed lumber. Approved end
jointed lumber identified by a grade mark conforming 
to Section R802. l shall be permitted to be used inter
changeably with solid-sawn members of the same spe
cies and grade. End-jointed lumber used in an assembly 
required elsewhere in this code to have a fire-resistance 
rating shall have the designation "Heat-Resistant Adhe
sive" or "HRA" included in its grade mark. 

R802.1.2 Structural glued laminated timbers. Glued 
laminated timbers shall be manufactured and identified as 
required in ANSI/ AITC A190. l and ASTM D 3737. 

R802.1.3 Structural log members. Structural log mem
bers shall comply with the provisions of ICC 400. 

R802.1.4 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab
lished and monitored in accordance with ASTM D 5456. 

R802.1.5 Fire-retardant-treated wood. Fire-retardant
treated wood (FRTW) is any wood product that, when 
impregnated with chemicals by a pressure process or other 
means during manufacture, shall have, when tested in 
accordance with ASTM E 84 or UL 723, a listed flame 
spread index of 25 or less and shows no evidence of signif-
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icant progressive combustion where the test is continued for 
an additional 20-minute period. In addition, the flame front 
shall not progress more than 10.5 feet (3200 mm) beyond 
the center line of the burners at any time during the test. 

R802.1.5.1 Pressure process. For wood products I 
impregnated with chemicals by a pressure process, the 
process shall be performed in closed vessels under 
pressures not less than 50 pounds per square inch gauge 
(psig) (344.7 kPa). 

R802.1.5.2 Other means during manufacture. For I 
wood products produced by other means during manu
facture the treatment shall be an integral part of the 
manufacturing process of the wood product. The treat
ment shall provide permanent protection to all surfaces 
of the wood product. 

R802.1.5.3 Testing. For wood products produced by I 
other means during manufacture, other than a pressure 
process, all sides of the wood product shall be tested in 
accordance with and produce the results required in 
Section R802.l.3. Testing of only the front and back 
faces of wood structural panels shall be permitted. 

R802.1.5.4 Labeling. Fire-retardant-treated lumber I 
and wood structural panels shall be labeled. The label 
shall contain: 

1. The identification mark of an approved agency in 
accordance with Section 1703.5 of the Interna
tional Building Code. 

2. Identification of the treating manufacturer. 

3. The name of the fire-retardant treatment. 

4. The species of wood treated. 

5. Flame spread index and smoke-developed index. 

6. Method of drying after treatment. 

7. Conformance to applicable standards in accor
dance with Sections R802.l.5.5 through I 
R802.l.5.10. 

8. For FRTW exposed to weather, or a damp or wet 
location, the words "No increase in the listed 
classification when subjected to the Standard 
Rain Test" (ASTM D 2898). 

R802.1.5.5 Strength adjustments. Design values for I 
untreated lumber and wood structural panels as speci
fied in Section R802.l shall be adjusted for fire-retar
dant-treated wood. Adjustments to design values shall 
be based upon an approved method of investigation 
that takes into consideration the effects of the antici
pated temperature and humidity to which the fire-retar
dant-treated wood will be subjected, the type of 
treatment and redrying procedures. 
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R802.l.5.6 Wood structural panels. The effect of 
treatment and the method of redrying after treatment, 
and exposure to high temperatures and high humidities 
on the flexure properties of fire-retardant-treated soft
wood plywood shall be determined in accordance with 
ASTM D 5516. The test data developed by ASTM D 
5516 shall be used to develop adjustment factors, maxi
mum loads and spans, or both for untreated plywood 
design values in accordance with ASTM D 6305. Each 
manufacturer shall publish the allowable maximum 
loads and spans for service as floor and roof sheathing 
for their treatment. 

R802.l.5.7 Lumber. For each species of wood treated, 
the effect of the treatment and the method of redrying 
after treatment and exposure to high temperatures and 
high humidities on the allowable design properties of 
fire-retardant-treated lumber shall be determined in 
accordance with ASTM D 5664. The test data developed 
by ASTM D 5664 shall be used to develop modification 
factors for use at or near room temperature and at ele
vated temperatures and humidity in accordance with 
ASTM D 6841. Each manufacturer shall publish the 
modification factors for service at temperatures of not 
less than 80°F (27°C) and for roof framing. The roof 
framing modification factors shall take into consider
ation the climatological location. 

R802.1.5.8 Exposure to weather. Where fire-retar
dant-treated wood is exposed to weather or damp or 
wet locations, it shall be identified as "Exterior" to 
indicate there is not an increase in the listed flame 
spread index as defined in Section R802.l.5 when sub
jected to ASTM D 2898. 

R802.1.5.9 Interior applications. Interior fire-retar
dant-treated wood shall have a moisture content of not 
over 28 percent when tested in accordance with ASTM D 
3201 procedures at 92 percent relative humidity. Interior 
fire-retardant-treated wood shall be tested in accordance 
with Section R802.l.5.6 or R802.l.5.7. Interior fire
retardant-treated wood designated as Type A shall be 
tested in accordance with the provisions of this section. 

R802.1.5.10 Moisture content. Fire-retardant-treated 
wood shall be dried to a moisture content of 19 percent 
or less for lumber and 15 percent or less for wood struc
tural panels before use. For wood kiln dried after treat
ment (KDAT) the kiln temperatures shall not exceed 
those used in kiln drying the lumber and plywood sub
mitted for the tests described in Section R802.l.5.6 for 
plywood and R802.l.5.7 for lumber. 

R802.1.6 Cross-laminated timber. Cross-laminated tim
ber shall be manufactured and· identified as required by 
ANSI/APA PRG 320. 

R802.1. 7 Engineered wood rim board. Engineered wood 
rim boards shall conform to ANSI/ AP A PRR 410 or shall 
be evaluated in accordance with ASTM D 7672. Structural 
capacities shall be in accordance with ANSI/ AP A PRR 
410 or established in accordance with ASTM D 7672. Rim 
boards conforming to ANSI/APA PRR 410 shall be 
marked in accordance with that standard. 

366 

R802.2 Design and construction. The· framing details 
required in Section R802 apply to roofs having a minimum 
slope of three units vertical in 12 units horizontal (25-percent 
slope) or greater. Roof-ceilings shall be designed and con
structed in accordance with the provisions of this chapter and 
Figures R606.11(1), R606.11(2) and R606.11(3) or in accor
dance with A WC NDS. Components of roof-ceilings shall be 
fastened in accordance with Table R602.3(1). 

R802.3 Framing details. Rafters shall be framed not more 
than 11

/ 2-inch (38 mm) offset from each other to ridge board 
or directly opposite from each other with a gusset plate as a 
tie. Ridge board shall be not less than 1-inch (25 mm) nomi
nal thickness and not less in depth than the cut end of the raf
ter. At valleys and hips there shall be a valley or hip rafter not 
less than 2-inch (51 mm) nominal thickness and not less in 
depth than the cut end of the rafter. Hip and valley rafters 
shall be supported at the ridge by a brace to a bearing parti
tion or be designed to carry and distribute the specific load at 
that point. Where the roof pitch is less than three units verti
cal in 12 units horizontal (25-percent slope), structural mem
bers that support rafters and ceiling joists, such as ridge 
beams, hips and valleys, shall be designed as beams. 

R802.3.1 Ceiling joist and rafter connections. Ceiling 
joists and rafters shall be nailed to each other in accor
dance with Table R802.5.1(9), and the rafter shall be 
nailed to the top wall plate in accordance with Table 
R602.3(1). Ceiling joists shall be continuous or securely 
joined in accordance with Table R802.5.1(9) where they 
meet over interior partitions and are nailed to adjacent raf
ters to provide a continuous tie across the building where 
such joists are parallel to the rafters. 

Where ceiling joists are not connected to the rafters at 
the top wall plate, joists connected higher in the attic shall 
be installed as rafter ties, or rafter ties shall be installed to 
provide a continuous tie. Where ceiling joists are not paral
lel to rafters, rafter ties shall be installed. Rafter ties shall be 
not less than 2 inches by 4 inches (51 mm by 102 mm) 
(nominal), installed in accordance with the connection 
requirements in Table R802.5.1(9), or connections of 
equivalent capacities shall be provided. Where ceiling 
joists or rafter ties are not provided, the ridge formed by 
these rafters shall be supported by a wall or girder designed 
in accordance with accepted engineering practice. 

Collar ties or ridge straps to resist wind uplift shall be 
connected in the upper third of the attic space in accor
dance with Table R602.3(1). 

Collar ties shall be not less than 1 inch by 4 inches (25 
mm by 102 mm) (nominal), spaced not more than 4 feet 
(1219 mm) on center. 

R802.3.2 Ceiling joists lapped. Ends of ceiling joists 
shall be lapped not less than 3 inches (76 mm) or butted 
over bearing partitions or beams and toenailed to the bear
ing member. Where ceiling joists are used to provide resis
tance to rafter thrust, lapped joists shall be nailed together 
in accordance with Table R802.5.1(9) and butted joists 
shall be tied together in a manner to resist such thrust. 
Joists that do not resist thrust shall be permitted to be 
nailed in accordance with Table R602.3(1). 
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I R802.3.3 Blocking. Blocking shall be a minimum of util-
ity grade lumber. 

R802.4 Allowable ceiling joist spans. Spans for ceiling joists 
shall be in accordance with Tables R802.4(1) and R802.4(2). 
For other grades and species and for other loading conditions, 
refer to the A WC STIR 

R802.5 Allowable rafter spans. Spans for rafters shall be in 
accordance with Tables R802.5.1(1) through R802.5.1(8). 
For other grades and species and for other loading conditions, 
refer to the A WC STJR. The span of each rafter shall be mea
sured along the horizontal projection of the rafter. 

ROOF-CEILING CONSTRUCTION 

R802.5.1 Purlins. Installation of purlins to reduce the span 
of rafters is permitted as shown in Figure R802.5 .1. Purlins 
shall be sized not less than the required size of the rafters 
that they support. Purlins shall be continuous and shall be 
supported by 2-inch by 4-inch (51mmby102 mm) braces 
installed to bearing walls at a slope not less than 45 degrees 
(0.785 rad) from the horizontal. The braces shall be spaced 
not more than 4 feet (1219 mm) on center and the unbraced 
length of braces shall not exceed 8 feet (2438 mm). 

TABLE R802.4{1) 

CEILING JOIST 
SPACING (inches) 

12 

16 

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics without storage, live load= 10 psf, Ub. = 240) 

DEAD LOAD = 5 psf 

2x4 2x6 2x 8 
SPECIES AND GRADE 

Maximum ceiling joist spans 

(feet· inches) (feet - inches) (feet· inches) 

Douglas fir-larch SS 13-2 20-8 Note a 

Douglas fir-larch #1 12-8 19-11 Note a 

Douglas fir-larch #2 12-5 19-6 25-8 

Douglas fir-larch #3 11-1 16-3 20-7 

Hem-fir SS 12-5 19-6 25-8 

Hem-fir #1 12-2 19-1 25-2 

Hem-fir #2 11-7 18-2 24-0 

Hem-fir #3 10-10 15-10 20-1 

Southern pine SS 12-11 20-3 Note a 

Southern pine #1 12-5 19-6 25-8 

Southern pine #2 11-10 18-8 24-7 

Southern pine #3 10-1 14-11 18-9 

Spruce-pine-fir SS 12-2 19-1 25-2 

Spruce-pine-fir #1 11-10 18-8 24-7 

Spruce-pine-fir #2 11-10 18-8 24-7 

Spruce-pine-fir #3 10-10 15-10 20-1 

Douglas fir-larch . SS 11-11 18-9 24-8 

Douglas fir-larch #1 11-6 18-1 23-10 

Douglas fir-larch #2 11-3 17-8 23-4 

Douglas fir-larch #3 9-7 14-1 17-10 

Hem-fir SS 11-3 17-8 23-4 

Hem-fir #1 11-0 17-4 22-10 

Hem-fir #2 10-6 16-6 21-9 

Hem-fir #3 9-5 13-9 17-5 

Southern pine SS 11-9 18-5 24-3 

Southern pine #1 11-3 17-8 23-10 

Southern pine #2 10-9 16-11 21-7 

Southern pine #3 8-9 12-11 16-3 

Spruce-pine-fir SS 11-0 17-4 22-10 

Spruce-pine-fir #1 10-9 16-11 22-4 

Spruce-pine-fir #2 10-9 16-11 22-4 

Spruce-pine-fir #3 9-5 13-9 17-5 

(continued) 
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2 x 10 

(feet· inches) 

Note a 

Note a 

Note a 

25-2 

Note a 

Note a 

Note a 

24-6 

Note a 

Note a 

Note a 

22-9 

Note a 

Note a 

Note a 

24-6 

Note a 

Note a 

Note a 

21-9 

Note a 

Note a 

Note a 

21-3 

Note a 

Note a 

25-7 

19-9 

Note a 

Note a 

Note a 

21-3 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.4(1)-continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable attics without storage, live load= 10 psf, LIA= 240) 

CEILING JOIST 2x4 
SPECIES AND GRADE SPACING (inches) 

{feet· inches) 

Douglas fir-larch SS 11-3 

Douglas fir-larch #1 10-10 

Douglas fir-larch #2 10-7 

Douglas fir-larch #3 8-9 

Hem-fir SS 10-7 

Hem-fir #1 10-4 

Hem-fir #2 9-11 

19.2 
Hem-fir #3 8-7 

Southern -pine SS 11-0 

Southern pine #1 10-7 

Southern pine #2 10-2 

Southern pine #3 8-0 

Spruce-pine-fir SS 10-4 

Spruce-pine-fir #1 10-2 

Spruce-pine-fir #2 10-2 

Spruce-pine-fir #3 8-7 

Douglas fir-larch SS 10-5 

Douglas fir-larch #1 10-0 

Douglas fir-larch #2 9-10 

Douglas fir-larch #3 7-10 

Hem-fir SS 9-10 

Hem-fir #1 9-8 

Hem-fir #2 9-2 

Hem-fir #3 7-8 
24 

Southern pine SS 10-3 

Southern pine #1 9-10 

Southern pine #2 9-3 

Southern pine #3 7-2 

Spruce-pine-fir SS 9-8 

Spruce-pine-fir #1 9-5 

Spruce-pine-fir #2 9-5 

Spruce-pine-fir #3 7-8 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a Span exceeds 26 feet in length. 

DEAD LOAD = 5 psf 

2x6 2x8 

Maximum ceiling joist spans 

(feet· Inches) {feet.· inches) 

17-8 23-3 

17-0 22-5 

16-8 21-4 

12-10 16-3 

16-8 21-11 

16-4 21-6 

15-7 20-6 

12-6 15-10 

17-4 ·22-10 

16-8 22-0 

15-7 19-8 

11-9 14-10 

16-4 21-6 

15-11 21-0 

15-11 21-0 

12-6 15-10 

16-4 21-7 

15-9 20-1 

15-0 19-1 

11-6 14-7 

15-6 20-5 

15-2 19-10 

14-5 18-6 

11-2 14-2 

16-1 21-2 

15-6 20-5 

13-11 17-7 

10-6 13-3 

15-2 19-11 

14-9 18-9 

14-9 18-9 

11-2 14-2 

2x 10 

(feet· inches) 

Note a 

Note a 

26-0 

19-10 

Note a 

Note a 

25-3 

19-5 

Note a 

Note a 

23-5 

18-0 

Note a 

25-8 

25-8 

19-5 

Note a 

24-6 

23-3 

17-9 

Note a 

24-3 

22-7 

17-4 

Note a 

24-0 

20-11 

16-1 

25-5 

22-11 

22-11 

17-4 
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ROOF-CEILING CONSTRUCTION 

CEILING JOIST 
SPACING (inches) 

12 

16 

TABLE R802.4(2) 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable attics with limited storage, live load = 20 psf, U!:>. = 240) 

DEAD LOAD = 10 psf 

2x4 2x6 2x8 
SPECIES AND GRADE 

Maximum ceiling joist spans 

(feet • inches) (feet - inches) (feet - inches) 

Douglas fir-larch SS 10-5 16-4 21-7 

Douglas fir-larch #1 10-0 15-9 20-1 

Douglas fir-larch #2 9-10 15-0 19-1 

Douglas fir-larch #3 7-10 11-6 14-7 

Hem-fir SS 9-10 15-6 20-5 

Hem-fir #1 9-8 15-2 19-10 

Hem-fir #2 9-2 14-5 18-6 

Hem-fir #3 7-8 11-2 14-2 

Southern pine SS 10-3 16-1 21-2 

Southern pine #1 9-10 15-6 20-5 

Southern pine #2 9-3 13-11 17-7 

Southern pine #3 7-2 10-6 13-3 

Spruce-pine-fir SS 9-8 15-2 19-11 

Spruce-pine-fir #1 9-5 14-9 18-9 

Spruce-pine-fir #2 9-5 14-9 18-9 

Spruce-pine-fir #3 7-8 11-2 14-2 

Douglas fir-larch SS 9-6 14-11 19-7 

Douglas fir-larch #1 9-1 13-9 17-5 

Douglas fir-larch #2 8-11 13-0 16-6 

Douglas fir-larch #3 6-10 9-11 12-7 

Hem-fir SS 8-11 14-1 18-6 

Hem-fir #1 8-9 13-7 17-2 

Hem-fir #2 8-4 12-8 16-0 

Hem-fir #3 6-8 9-8 12-4 

Southern pine SS 9-4 14-7 19-3 

Southern pine #1 8-11 14-0 17-9 

Southern pine #2 8-0 12-0 15-3 

Southern pine #3 6-2 9-2 11-6 

Spruce-pine-fir SS 8-9 13-9 18-1 

Spruce-pine-fir #1 8-7 12-10 16-3 

Spruce-pine-fir #2 8-7 12-10 16-3 

Spruce-pine-fir #3 6-8 9-8 12-4 

(continued) 
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2x10 

(feet - inches) 

Note a 

24-6 

23-3 

17-9 

Note a 

24-3 

22-7 

17-4 

Note a 

24-0 

20-11 

16-1 

25-5 

22-11 

22-11 

17-4 

25-0 

21-3 

20-2 

15-5 

23-8 

21-0 

19-7 

15-0 

24-7 

20-9 

18-1 

14-0 

23-1 

19-10 

19-10 

15-0 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.4(2)-continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 

(Uninhabitable attics with limited storage, live load = 20 psf, LIA = 240) 

CEILING JOIST 2x4 
SPECIES AND GRADE SPACING (inches) 

(feet - inches) 

Douglas fir-larch SS 8-11 

Douglas fir-larch #1 8-7 

Douglas fir-larch #2 8-2 

Douglas fir-larch #3 6-2 

Hem-fir SS 8-5 

Hem-fir #1 8-3 

Hem-fir #2 7-10 

19.2 
Hem-fir #3 6-1 

Southern pine SS 8-9 

Southern pine #1 8-5 

Southern pine #2 7-4 

Southern pine #3 5-8 

Spruce-pine-fir SS 8-3 

Spruce-pine-fir #1 8-0 

Spruce-pine-fir #2 8-0 

Spruce-pine-fir #3 6-1 

Douglas fir-larch SS 8-3 

Douglas fir-larch #1 7-8 

Douglas fir-larch #2 7-3 

Douglas fir-larch #3 5-7 

Hem-fir SS 7-10 

Hem-fir #1 7-7 

Hem-fir #2 7-1 

Hem-fir #3 5-5 
24 

Southern pine SS 8-1 

Southern pine #1 7-8 

Southern pine #2 6-7 

Southern pine #3 5-1 

Spruce-pine-fir SS 7-8 

Spruce-pine-fir #1 7-2 

Spruce-pine-fir #2 7-2 

Spruce-pine-fir #3 5-5 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Span exceeds 26 feet in length. 

DEAD LOAD= 10 psf 

2x6 2x8 

Maximum ceiling joist spans 

(feet - inches) (feet - inches) 

14-0 18-5 

12-6 15-10 

11-11 15-1 

9-1 11-6 

13-3 17-5 

12-4 15-8 

11-7 14-8 

8-10 11-3 

13-9 18-2 

12-9 16-2 

11-0 13-11 

8-4 10-6 

12-11 17-1 

11-9 14-10 

11-9 14-10 

8-10 11-3 

13-0 17-2 

11-2 14-2 

10-8 13-6 

8-1 10-3 

12-3 16-2 

11-1 14-0 

10-4 13-1 

7-11 10-0 

12-9 16-10 

11-5 14-6 

9-10 12-6 

7-5 9-5 

12-0 15-10 

10-6 13-3 

10-6 13-3 

7-11 10-0 

2x10 

(feet - inches) 

23-7 

19-5 

18-5 

14-1 

22-3 

19-2 

17-10 

13-8 

23-1 

18-11 

16-6 

12-9 

21-8 

18-2 

18-2 

13-8 

21-3 

17-4 

16-5 

12-7 

20-6 

17-1 

16-0 

12-3 

21-6 

16-11 

14-9 

11-5 

19-5 

16-3 

16-3 

12-3 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(1) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof live load= 20 psf, ceiling not attached to rafters, Lib.= 180) 

DEAD LOAD = 1 O psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x 12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet- (feet- (feet - · (feet - (feet - (feet - (feet - (feet - (feet - (feet -
inches) inches) inches) inches) inches) inches) inches) inches) · inches) inches) 

Douglas fir-larch SS 11-6 18-0 23-9 Noteb Noteb 11-6 18-0 23-9 Noteb Noteb I 
Douglas fir-larch #1 11-1 17-4 22-5 Noteb Noteb 10-6 15-4 19-5 23-9 Note b 
Douglas fir-larch #2 10-10 16-10 21-4 26-0 Noteb 10-0 14-7 18-5 22-6 26-0 
Douglas fir-larch #3 8-9 12-10 16-3 19-10 23-0 7-7 11-1 14-1 17-2 19-11 
Hem-fir SS 10-10 17-0 22-5 Noteb Noteb 10-10 17-0 22-5 Noteb Noteb 
Hem-fir #1 10-7 16-8 22-0 Noteb Noteb 10-4 15-2 19-2 23-5 Noteb 
Hem-fir #2 10-1 15-11 20-8 25-3 Noteb 9-8 14-2 17-11 21-11 25-5 

I 
12 

Hem-fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
Southern pine SS 11-3 17-8 23-4 Noteb Noteb 11-3 17-8 23-4 Noteb Noteb 
Southern pine #1 10-10 17-0 22-5 Noteb Noteb 10-6 15-8 19-10 23-2 Noteb 
Southern pine #2 10-4 15-7 19-8 23-5 Noteb 9-0 13-6 17-1 20-3 23-10 
Southern pine #3 8-0 11-9 14-10 18-0 21-4 6-11 10-2 12-10 15-7 18-6 
Spruce-pine-fir SS 10-7 16-8 21-il Noteb Noteb 10-7 16-8 21-9 Noteb Noteb 
Spruce-pine-fir #1 10-4 16-3 21-0 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 I 
Spruce-pine-fir #2 10-4 16-3 21-0 25-8 Noteb 9-10 14-4 18-2 22-3 25-9 
Spruce-pine-fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 
Douglas fir-larch SS 10-5 16-4 21-7 Noteb Noteb 10-5 16-3 20-7 25-2 Noteb I 
Douglas fir-larch #1 10-0 15-4 19-5 23-9 Noteb 9-1 13-3 16-10 20-7 23-10 
Douglas fir-larch #2 9-10 14-7 18-5 22-6 26-0 8-7 12-7 16-0 19-6 22-7 
Douglas fir-larch #3 7-7 11-1 14-1 17-2 19-11 6-7 9-8 12-12 14-11 17-3 
Hem-fir SS 9-10 15-6 20-5 Noteb Noteb 9-10 15-6 19-11 24-4 Noteb 
Hem-fir #1 9-8 15-2 19-2 23-5 Noteb 9-0 13-1 16-7 20-4 23-7 

I 
I 

Hem-fir #2 9-2 14-2 17-11 21-11 25-5 8-5 12-3 15-6 18-11 22-0 

16 
Hem-fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 
Southern pine SS 10-3 16-1 21-2 Noteb Noteb 10-3 16-1 21-2 25-7 Noteb 
Southern pine #1 9-10 15-6 19-10 23-2 Noteb 9-1 13-7 17-2 20-1 23-10 
Southern pine #2 9-0 13-6 17-1 20-3 23-10 7-9 11-8 14-9 17-6 20-8 
Southern pine #3 6-11 10-2 12-10 15-7 18-6 6-0 8-10 11-2 13-6 16-0 
Spruce-pine-fir SS 9-8 15-2. 19-11 25-5 Noteb 9-8 14-10 18-10 23-0 Noteb I 
Spruce-pine-fir #1 9-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 
Spruce-pine-fir #2 9-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4 
Spruce-pine-fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10 
Douglas fir-larch SS 9-10 15-5 20-4 25-11 Noteb 9-10 14-10 18-10 23-0 Noteb I 
Douglas fir-larch #1 9-5 14-0 17-9 21-8 25-2 8-4 12-2 15-4 18-9 21-9 
Douglas fir-larch #2 9-1 13-3 16-10 20-7 23-10 7-10 11-6 14-7 17-10 20-8 
Douglas fir-larch #3 6-11 10-2 12-10 15-8 18-3 6-0 8-9 11-2 12-7 15-9 I 
Hem-fir SS 9-3 14-7 19-2 24-6 Noteb 9-3 14-4 18-2 22-3 25-9 
Hem-fir #1 9-1 13-10 17-6 21-5 24-10 8-2 12-0 15-2 18-6 21-6 I 
Hem-fir #2 8-8 12-11 16-4 20-0 23-2 7-8 11-2 14-2 17-4 20-1 

19.2 
Hem-fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 
Southern pine SS 9-8 15-2 19-11 25-5 Noteb 9-8 15-2 19-7 23-4 Noteb 
Southern pine #1 9-3 14-3 18-1 21-2 25-2 8-4 12-4 15-8 18-4 21-9 
Southern pine #2 8-2 12-3 15-7 18-6 21-9 7-1 10-8 13-6 16-0 18-10 
Southern pine #3 6-4 9-4 11-9 14-3 16-10 5-6 8-1 10-2 12-4 14-7 I 
Spruce-pine-fir SS 9-1 14-3 18-9 23-11 Noteb 9-1 13-7 17-2 21-0 24-4 
Spruce-pine-fir #1 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 
Spruce-pine-fir #2 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4 
Spruce-pine-fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5 

(continued) 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(1)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof live load= 20 psf, ceiling not attached to rafters, LIA= 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet· (feet· (feet· (feet· (feet - (feet· (feet· (feet· (feet - (feet -
inches) inches) inches) inches) inches) inches) inches) inches) inches) inches) 

Douglas fir-larch SS 9-1 14-4 18-10 23-9 Noteb 9-1 13-3 16-10 20-7 23-10 

Douglas fir-larch #1 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6 

Douglas fir-larch #2 8-2 11-11 15-1 18-5 21-4 7-0 10-4 13-0 15-11 18-6 

Douglas fir-larch #3 6-2 9-1 11-6 14-1 16-3 5-4 7-10 10-0 12-2 14-1 

Hem-fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 12-10 16-3 19-10 23-0 

Hem-fir #1 8-5 12-4 15-8 19-2 22-2 7-4 10-9 13-7 16-7 19-3 

Hem-fir #2 7-11 11-7 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11 

Hem-fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 
24 

Southern pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 13-10 17-6 20-10 24-8 

Southern pine #1 8-7 12-9 16-2 18-11 22-6 7-5 11-1 14-0 16-5 19-6 

Southern pine #2 7-4 11-0 10-11 16-6 19-6 6-4 9-6 12-1 14-4 16-10 

Southern pine #3 5-8 8-4 10-6 12-9 15-1 4-11 7-3 9-1 11-0 13-1 

Spruce-pine-fir SS 8-5 13-3 17-5 21"8 25-2 8-4 12-2 15-4 18-9 21-9 

Spruce-pine-fir #1 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

Spruce-pine-fir #2 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3 

Spruce-pine-fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 

rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

1/5 

1/6 

117.5 or less 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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RAFTER 
SPACING 
(Inches) 

12 

16 

19.2 

TABLE R802.5.1(2) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof live load = 20 psf, ceiling attached to rafters, UA = 240) 

DEAD LOAD= 10 psf 

2x4 2x6 2x8 2x10 2x12 2x4 
SPECIES AND GRADE Maximum rafter spans• 

(feet· (feet· (feet· (feet· (feet· (feet· 
inches) inches) inches) inches) inches) inches) 

Douglas fir-larch SS 10-5 16-4 21-7 Noteb Noteb 10-5 

Douglas fir-larch #1 10-0 15-9 20-10 Noteb Noteb 10-0 

Douglas fir-larch #2 9-10 15-6 20-5 26-0 Noteb 9-10 

Douglas fir-larch #3 8-9 12-10 16-3 19-10 23-0 7-7 

Hem-fir SS 9-10 15-6 20-5 Noteb Noteb 9-10 

Hem-fir #1 9-8 15-2 19-11 25-5 Noteb 9-8 

Hem-fir #2 9-2 14-5 19-0 24-3 Noteb 9-2 

Hem-fir #3 8-7 12-6 15-10 19-5 22-6 7-5 

Southern pine SS 10-3 16-1 21-2 Noteb Noteb 10-3 

Southern pine #1 9-10 15-6 20-5 Noteb Noteb 9-10 

Southern pine #2 9-5 14-9 19-6 23-5 Noteb 9-0 

Southern pine #3 8-0 11-9 14-10 18-0 21-4 6-11 

Spruce-pine-fir SS 9-8 15-2 19-11 25-5 Noteb 9-8 

Spruce-pine-fir #1 9-5 14-9 19-6 24-10 Noteb 9-5 

Spruce-pine-fir #2 9-5 14-9 19-6 24-10 Noteb 9-5 

Spruce-pine-fir #3 8-7 12-6 15-10 19-5 22-6 7-5 

Douglas fir-larch SS 9-6 14-11 19-7 25-0 Noteb 9-6 

Douglas fir-larch #1 9-1 14-4 18-11 23-9 Noteb 9-1 

Douglas fir-larch #2 8-11 14-1 18-5 22-6 26-0 8-7 

Douglas fir-larch #3 7-7 11-1 14-1 17-2 19-11 6-7 

Hem-fir SS 8-11 14-1 18-6 23-8 Noteb 8-11 

Hem-fir #1 8-9 13-9 18-1 23-1 Noteb 8-9 

Hem-fir #2 8-4 13-1 17-3 21-11 25-5 8-4 

Hem-fir #3 7-5 10-10 13-9 16-9 19-6 6-5 

Southern pine SS 9-4 14-7 19-3 24-7 Noteb 9-4 

Southern pine #1 8-11 14-1 18-6 23-2 Noteb 8-11 

Southern pine #2 8-7 13-5 17-1 20-3 23-10 7-9 

Southern pine #3 6-11 10-2 12-10 15-7 18-6 6-0 

Spruce-pine-fir SS 8-9 13-9 18-1 23-1 Noteb 8-9 

Spruce-pine-fir #1 8-7 13-5 17-9 22-3 25-9 8-6 

Spruce-pine-fir #2 8-7. 13-5 17-9 22-3 25-9 8-6 

Spruce-pine-fir #3 7-5 10-10 13-9 16-9 19-6 6-5 

Douglas fir-larch SS 8-11 14-0 18-5 23-7 Noteb 8-11 

Douglas fir-larch #1 8-7 13-6 17-9 21-8 25-2 8-4 

Douglas fir-larch #2 8-5 13-3 16-10 20-7 23-10 7-10 

Douglas fir-larch #3 6-11 10-2 12-10 15-8 18-3 6-0 

Hem-fir SS 8-5 13-3 17-5 22-3 Noteb 8-5 

Hem-fir #1 8-3 12-11 17-1 21-5 24-10 8-2 

Hem-fir #2 7-10 12-4 16-3 20-0 23-2 7-8 

Hem-fir #3 6-9 9-11 12-7 15-4 17-9 5-10 

(continued) 

ROOF-CEILING CONSTRUCTION 

DEAD LOAD ::: 20 psf 

2x6 2x8 2x10 2x12 

(feet· (feet· (feet· (feet· 
inches). inches) inches) inches) 

16-4 21-7 Noteb Noteb 

15-4 19-5 23-9 Noteb 

14-7 18-5 22-6 26-0 

11-1 14-1 17-2 19-11 

15-6 20-5 Noteb Noteb 
I 

15-2 19-2 23-5 Noteb I 
14-2 17-11 21-11 25-5 

10-10 13-9 16-9 19-6 

16-1 21-2 Noteb Noteb 

15-6 19-10 23-2 Noteb 

. 13-6 17-1 20-3 23-10 

10-2 12-10 15-7 18-6 

15-2 19-11 25-5 Noteb 
I 

14-4 18-2 22-3 25-9 

14-4 18-2 22-3 25-9 

10-10 13-9 16-9 19-6 

14-11 19-7 25-0 Noteb I 
13-3 16-10 20-7 23-10 

12-7 16-0 19-6 22-7 

9-8 12-2 14-11 17-3 

14-1 18-6 23-8 Noteb 
I 

13-1 16-7 20-4 23-7 I 
12-3 15-6 18-11 22-0 

9-5 11-11 14-6 16-10 

14-7 19-3 24-7 Noteb 

13-7 17-2 20-1 23-10 

11-8 14-9 17-6 20-8 

8-10 11-2 13-6 16-0 

13-9 18-1 23-0 Noteb 
I 

12-5 15-9 19-3 22-4 

12-5 15-9 19-3 22-4 

9-5 11-11 14-6 16-10 

14-0 18-5 23-0 Noteb I 
12-2 15-4 18-9 21-9 

11-6 14-7 17-10 20-8 

8-9 11-2 13-7 15-9 I 
13-3 17-5 22-3 25-9 

12-0 15-2 18-6 21-6 I 
11-2 14-2 17-4 20-1 

8-7 10-10 13-3 15-5 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1 (2)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Roof live load = 20 psf, ceiling attached to rafters, LJ/1 = 240) 

DEAD LOAD= 10 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 

SPACING SPECIES AND GRADE Maximum rafter spans• 
(Inches) 

(feet· (feet - (feet- (feet- (feet - (feet -
inches) inches) inches) inches) inches) inches) 

Southern pine SS 8-9 13-9 18-2 23-1 Noteb 8-9 

Southern pine #1 8-5 13-3 17-5 21-2 25-2 8-4 

Southern pine #2 8-1 12-3 15-7 18-6 21-9 7-1 

Southern pine #3 6-4 9-4 11-9 14-3 16-10 5-6 
19.2 

Spruce-pine-fir SS 8-3 12-11 17-1 21-9 Noteb 8-3 

Spruce-pine-fir #1 8-1 12-8 16-7 20-3 23-6 7-9 

Spruce-pine-fir #2 8-1 12-8 16-7 20-3 23-6 7-9 

Spruce-pine-fir #3 6-9 9-11 12-7 15-4 17-9 5-10 

Douglas fir-larch SS 8-3 13-0 17-2 21-10 Noteb 8-3 

Douglas fir-larch #1 8-0 12-6 15-10 19-5 22-6 7-5 

Douglas fir-larch #2 7-10 11-11 15-1 18-5 21-4 7-0 

Douglas fir-larch #3 6-2 9-1 11-6 14-1 16-3 5-4 

Hem-fir SS 7-10 12-3 16-2 20-8 25-1 7-10 

Hem-fir #1 7-8 12-0 15-8 19-2 22-2 7-4 

Hem-fir #2 7-3 11-5 14-8 17-10 20-9 6-10 

24 
Hem-fir #3 6-1 8-10 11-3 13-8 15-11 5-3 

Southern pine SS 8-1 12-9 16-10 21-6 Note b 8~1 

Southern pine #1 7-10 12-3 16-2 18-11 22-6 7-5 

Southern pine #2 7-4 11-0 13-11 16-6 19-6 6-4 

Southern pine #3 5-8 8-4 10-6 12-9 15-1 4-11 

Spruce-pine-fir SS 7-8 12-0 15-10 20-2 24-7 7-8 

Spruce-pine-fir #1 7-6 11-9 14-10 18-2 21-0 6-11 

Spruce-pine-fir #2 7-6 11-9 14-10 18-2 21-0 6-11 

Spruce-pine-fir #3 6-1 8-10 11-3 13-8 15-11 5-3 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

DEAD LOAD = 20 psf 

2x6 2x8 2x10 2x12 

(feet· (feet- (feet· (feet -
inches) inches) inches) inches) 

13-9 18-2 23-1 Noteb 

12-4 15-8 18-4 21-9 

10-8 13-6 16-0 18-10 

8-1 10-2 12-4 14-7 

12-11 17-1 21-0 24-4 

11-4 14-4 17-7 20-4 

11-4 14-4 17-7 20-4 

8-7 10-10 13-3 15-5 

13-0 16-10 20-7 23-10 

10-10 13-9 16-9 19-6 

10-4 13-0 15-11 18-6 

7-10 10-0 12-2 14-1 

12-3 16-2 19-10 23-0 

10-9 13-7 16-7 19-3 

10-0 12-8 15-6 17-11 

7-8 9-9 11-10 13-9 

12-9 16-10 20-10 24-8 

11-1 14-0 16-5 19-6 

9-6 12-1 14-4 16-10 

7-3 9-1 11-0 13-1 

12-0 15-4 18-9 21-9 

10-2 12-10 15-8 18-3 

10-2 12-10 15-8 18-3 

7-8 9-9 11-10 13-9 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided ,at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

1/5 

1/6 

1/7.5 orless 

He =Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(3) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load= 30 psf, ceiling not attached to rafters, LID.= 180) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER. 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x 12 
SPACING SPECIES AND GRADE Maximum rafter spans' 
(inches) 

(feet· (feet· (feet· (feet· (feet· (feet· (feet· (feet" (feet· (feet· 
inches) inches) inches) Inches) inches) inches) inches) inches) inches) inches) 

Douglas fir-larch SS 10-0 15-9 20-9 Noteb Noteb 10-0 15-9 20-5 24-11 Noteb I 
Douglas fir-larch #1 9-8 14-9 18-8 22-9 Noteb 9-0 13-2 16-8 20-4 23-7 

Douglas fir-larch #2 9-6 14-0 17-8 21-7 25-1 8-6 12-6 15-10 19-4 22-5 

Douglas fir-larch #3 7-3 10-8 13-6 16-6 19-2 6-6 9-6 12-1 14-9 17-1 I 
Hem-fir SS 9-6 14-10 19-7 25-0 Noteb 9-6 14-10 19-7 24-1 Noteb 

Hem-fir #1 9-3 14-6 18-5 22-6 26-0 8-11 13-0 16-6 20-1 23-4 I 
Hem-fir #2 8-10 13-7 17-2 21-0 24-4 8-4 12-2 15~4 18-9 21-9 

Hem-fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 
12 

15-6 Southern pine SS 9-10 15-6 20-5 Noteb Noteb 9-10 20-5 25-4 Noteb 

Southern pine #1 9-6 14-10 19-0 22-3 Noteb 9-0 13-5 17-0 19-11 23-7 

Southern pine #2 8-7 12-11 16-4 19-5 22-10 7-8 11-7 14-8 17-4 20-5 

Southern pine #3 6-7 9-9 12-4 15-0 17-9 5-11 8-9 11-0 13-5 15-10 

Spruce-pine-fir SS 9-3 14-7 19-2 24-6 Noteb 9-3 14-7 18-8 22-9 Noteb 
I 

Spruce-pine-fir #1 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1 

Spruce-pine-fir #2 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1 

Spruce-pine-fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Douglas fir-larch SS 9-1 14-4 18-10 24-1 Noteb 9-1 14-0 17-8 21-7 25-1 I 
Douglas fir-larch #1 8-9 12-9 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5 

Douglas fir-larch #2 8-3 12-1 15-4 18-9 21-8 7-5 10-10 13-8 16-9 19-5 

Douglas fir-larch #3 6-4 9-3 11-8 14-3 16-7 5-8 8-3 10-6 12-9 14-10 I 
Hem-fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 13-6 17-1 20-10 24-2 

Hem-fir #1 8-5 12-7 15-11 19-6 22-7 7-8 11-3 14-3 17-5 20-2 I 
Hem-fir #2 8-0 11-9 14-11 18-2 21-1 7-2 10-6 13-4 16-3 18-10 

Hem-fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6 
16 

Southern pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 14-1 18-5 1-11 25-11 

Southern pine #1 8-7 13-0 16-6 19-3 22-10 7-10 11-7 14-9 17-3 20-5 

Southern pine #2 7-6 11-2 14-2 16-10 19-10 6-8 10-0 12-8 15-1 17-9 

Southern pine #3 5-9 8-6 10-8 13-0 15-4 5-2 7-7 9-7 11-7 13-9 

Spruce-pine-fir SS 8-5 13-3 17-5 22-1 25-7 8-5 12-9 16-2 19-9 22-10 
I 

Spruce-pine-fir #1 8-i 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2 

Spruce-pine-fir #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2 

Spruce-pine-fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6 

Douglas fir-larch SS 8-7 13-6 17-9 22-1 25-7 8-7 12-9 16-2 19-9 22-10 I 
Douglas fir-larch #1 7-11 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8 

Douglas fir-larch #2 7-7 11-0 14-0 17-1 19-10 6-9 9-10 12-6 15-3 17-9 

Douglas fir-larch #3 5-9 8-5 10-8 13-1 15-2 5-2 7-7 9-7 11-8 13-6 
19.2 I 

Hem-fir SS 8-1 12-9 16-9 21-4 24-8 8-1 12-4 15-7 19-1 22-1 

Hem-fir #1 7-10 11-6 14-7 17-9 20-7 7-0 10-3 13-0 15-11 18-5 I 
Hem-fir #2 7-4 10-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 17-3 

Hem-fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

(continued) 
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ROOF-CEILING CONSTRUCTION 

TABLE RB02.5.1(3)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load= 30 psf, ceiling not attached to rafters, Liil = 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x 10 2x 12 

SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet- (feet- (feet - (feet- (feet - (feet- (feet- (feet - (feet- (feet· 
inches) inches) inches) inches) inches) inches) inches) inches) inches) ·inches) 

Southern pine SS 8-5 13-3 17-5 22-3 Noteb 8-5 13-3 16-10 20-0 23-7 

Southern pine #1 8-0 11-10 15-1 17-7 20-11 7-1 10-7 13-5 15-9 18-8 

Southern pine #2 6-10 10-2 12-11 15-4 18-1 6-1 9-2 11-7 13-9 16-2 

19.2 
Southern pine #3 5-3 7-9 9-9 11-10 14-0 4-8 6-11 8-9 10-7 12-6 

Spruce-pine-fir SS 7-11 12-5 16-5 20-2 23-4 7-11 11-8 14-9 18-0 20-11 

Spruce-pine-fir #1 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-pine-fir #2 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6 

Spruce-pine-fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2 

Douglas fir-larch· SS 8-0 12-6 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5 

Douglas fir-larch #1 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8 

Douglas fir-larch #2 6-9 9-10 12-6 15-3 17-9 6-0 8-10 11-2 13-8 15-10 

Douglas fir-larch #3 5-2 7-7 9-7 11-8 13-6 4-7 6-9 8-7 10-5 12-1 

Hem-fir SS 7-6 11-10 15-7 19-1 22-1 7-6 11-0 13-11 17-0 19-9 

Hem-fir #1 7-0 10-3 13-0 15-11 18-5 6-3 9-2 11-8 14-3 16-6 

Hem-fir #2 6-7 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5 

24 
Hem-fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Southern pine SS 7-10 12-3 16-2 20-0 23-7 7-10 11-10 15-0 17-11 21-2 

Southern pine #1 7-1 10-7 13-5 15-9 18-8 6-4 9-6 12-0 14-1 16-8 

Southern pine #2 6-1 9-2 11-7 13-9 16-2 5-5 8-2 10-4 12-3 14-6 

Southern pine #3 4-8 6-11 8-9 10-7 12-6 4-2 6-2 7-10 9-6 11-2 

Spruce-pine-fir SS 7-4 11-7 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8 

Spruce-pine-fir #1 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-pine-fir #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7 

Spruce-pine-fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 

rafters on the bearing walls, such as rafter ties, is provided at that locati9n. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

H,/HR 

1/3 

1/4 

1/5 

1/6 

117.5 orless 

where: 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(4) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load= 50 psf, ceiling not attached to rafters, Lit-.= 180) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(ihches) 

(feet - (feet- (feet - (feet - (feet· (feet- (feet- (feet - (feet - (feet -
inches) inches) Inches) inches) inches) inches) Inches) inches) Inches) Inches) 

Douglas fir-larch SS 8-5 13-3 17-6 22-4 26-0 8-5 13-3 17-3 21-1 24-5 I 
Douglas fir-larch #1 8-2 12-0 15-3 18-7 21-7 7-7 11-2 14-1 17-3 20-0 

Douglas fir-larch #2 7-10 11-5 14-5 17-8 20-5 7-3 10-7 13-4 16-4 18-11 

Douglas fir-larch #3 6-0 8-9 11-0 13-6 15-7 5-6 8-1 10-3 12-6 14-6 I 
Hem-fir SS 8-0 12-6 16-6 21-1 25-6 8-0 12-6 16-6 20-4 23-7 

Hem-fir #1 7-10 11-10 15-0 18-4 21-3 7-6 11-0 13-11 17-0 19-9 I 
Hem-fir #2 7-5 11-1 14-0 17-2 19-11 7-0 10-3 13-0 15-10 18-5 

Hem-fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 
12 

Southern pine SS 8-4 13-1 17-2 21-11 Noteb 8-4 13-1 17-2 21-5 25-3 

Southern pine #1 8-0 12-3 15-6 18-2 21-7 7-7 11-4 14-5 16-10 20-0 

Southern pine #2 7-0 10-6 13-4 15-10 18-8 6-6 9-9 12-4 14-8 17-3 

Southern pine #3 5-5 8-0 10-1 12-3 14-6 5-0 7-5 9-4 11-4 13-5 I 
Spruce-pine-fir SS 7-10 12-3 16-2 20-8 24-1 7-10 12-3 15-9 19-3 22-4 

Spruce-pine-fir #1 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8 

Spruce-pine-fir #2 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8 

Spruce-pine-fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 

Douglas fir-larch SS 7-8 12-1 15-11 19-9 22-10 7-8 11-10 14-11 18-3 21-2 I 
Douglas fir-larch #1 7-1 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3 

Douglas fir-larch #2 6-9 9-10 12-6 15-3 17-9 6-3 9-2 11-7 14-2 16-5 

Douglas fir-larch #3 5-2 7-7 9-7 11-18 13-6 4-9 7-0 8-10 10-10 12-6 I 
Hem-fir SS 7-3 11-5 15-0 19-1 22-1 7-3 11-5 14-5 17-8 20-5 

Hem-fir #1 7-0 10-3 13-0 15-11 18-5 6-6 9-6 12-1 14-9 17-1 I 
Hem-fir #2 6-7 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 15-11 

Hem-fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3 
16 

Southern pine SS 7-6 11-10 15-7 19-11 23-7 7-6 11-10 15-7 18-6 21-10 

Southern pine #1 7-1 10-7 13-5 15-9 18-8 6-7 9-10 12-5 14-7 17-3 

Southern pine #2 6-1 9-2 11-7 13-9 16-2 5-8 8-5 10-9 12-9 15-0 

Southern pine #3 4-8 6-11 8-9 10-7 12-6 4-4 6-5 8-1 9-10 11-7 I 
Spruce-pine-fir SS 7-1 11-2 14-8 18-0 20-11 7-1 10-9 13-8 15-11 19-4 

Spruce-pine-fir #1 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2 

Spruce-pine-fir #2 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2 

Spruce-pine-fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3 

Douglas fir-larch SS 7-3 11-4 14-9 18-0 20-11 7-3 10-9 13-8 16-8 19-4 I 
Douglas fir-larch #1 6-6 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9 

Douglas fir-larch #2 6-2 9-0 11-5 13-11 16-2 5-8 8-4 10-9 12-11 15-0 

Douglas fir-larch #3 4-8 6-11 8-9 10-8 12-4 4-4 6-4 8-1 9-10 11-5 
19.2 I 

Hem-fir SS 6-10 10-9 14-2 17-5 20-2 6-10 10-5 13-2 16-1 18-8 

Hem-fir #1 6-5 9-5 11-11 14-6 16-10 8-11 8-8 11-0 13-5 15-7 I 
Hem-fir #2 6-0 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 14-7 

Hem-fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2 

(continued) 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(4)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load= 50 psf, ceiling not attached to rafters, L/Li = 180) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x 10 2x12 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet· (feet - (feet· (feet - (feet· (feet - (feet - (feet - (feet - (feet -
inches) inches) inches) Inches) inches) inches) inches) inches) inches) inches) 

Southern pine SS 7-1 11-2 14-8 18-3 21-7 7-1 11-2 14-2 16-11 20-0 
Southern pine #1 6-6 9-8 12-3 14-4 17-1 6-0 9-0 11-4 13-4 15-9 
Southern pine #2 5-7 8-4 10-7 12-6 14-9 5-2 7-9 9-9 11-7 13-8 
Southern pine #3 4-3 

19.2 
6-4 8-0 9-8 11-5 4-0 5-10 7-4 8-11 10-7 

Spruce-pine-fir SS 6-8 10-6 13-5 16-5 19-1 6-8 9-10 12-5 15-3 17-8 
Spruce-pine-fir #1 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9 
Spruce-pine-fir #2 6-1 8-11 11-3 13-9 15-11 5"7 8-3 10-5 12-9 14-9 
Spruce-pine-fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2 

Douglas fir-larch SS 6-8 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3 

Douglas fir-larch #1 5-10 8-6 .. lQ-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1 
Douglas fir-larch #2 5-6 8-1 10-3 12-6 14-6 5-1 7-6 9-5 11-7 13-5 
Douglas fir-larch #3 4-3 6-2 7-10 9-6 11-1 3-11 5-8 7-3 8-10 10-3 

Hem-fir SS 6-4 9-11 12-9 15-7 18-0 6-4 9-4 11-9 14-5 16-8 
Hem-fir #1 5-9 8-5 10-8 13-0 15-1 8-4 7-9 9-10 12-0 13-11 
Hem-fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 13-0 

Hem-fir 
24 

#3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0 
Southern pine SS 6-7 10-4 13-8 16-4 19-3 6-7 10-0 12-8 15-2 17-10 
Southern pine #1 5-10 8-8 11-0 12-10 15-3 5-5 8-0 10-2 11-11 14-1 
Southern pine #2 5-0 7-5 9-5 11-3 13-2 4-7 6-11 8-9 10-5 12-3 
Southern pine #3 3-10 5-8 7-1 8-8 10-3 3-6 5-3 6-7 8-0 9-6 
Spruce-pine-fir SS 6-2 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9 
Spruce-pine-fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2 
Spruce-pine-fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2 
Spruce-pine-fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 

rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

1/5 

1/6 

1/7.5 or less 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 

1.00 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(5) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load = 30 psf, ceiling attached to rafters, LIA = 240) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet - {feet - (feet- (feet- {feet - (feet - (feet - (feet - (feet -
inches) Inches) inches) inches) inches) inches) inches) inches) inches) 

Douglas fir-larch SS 9-1 14-4 18-10 24-1 Noteb 9-1 14-4 18-10 24-1 

Douglas fir-larch #1 8-9 13-9 18-2 22-9 Noteb 8-9 13-2 16-8 20-4 

Douglas fir~larch #2 8-7 13-6 17-8 21-7 25-1 8-6 12-6 15-10 19-4 

Douglas fir-larch #3. 7-3 10-8 13-6 16-6 19-2 6-6 9-6 12-1 14-9 

Hem-fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 13-6 17-10 22-9 

Hem-fir #1 8-5 13-3 17-5 22-3 26-0 8-5 13-0 16-6 20-1 

Hem-fir #2 8-0 12-7 16-7 21-0 24-4 8-0 12-2 15-4 18-9 

12 
Hem-fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Southern pine SS 8-11 14-1 18-6 23-8 Noteb 8-11 14-1 18-6 23-8 

Southern pine #1 8-7 13-6 17-10 22-3 Noteb 8-7 13-5 17-0 19-11 

Southern pine #2 8-3 12-11 16-4 19-5 22-10 7-8 11-7 14-8 17-4 

Southern pine #3 6-7 9-9 12-4 15-0 17-9 5-11 8-9 11-0 13-5 

Spruce-pine-fir · SS 8-5 13-3 17-5 22-3 Noteb 8-5 13-3 17-5 22-3 

Spruce-pine-fir #1 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 

Spruce-pine-fir #2 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 

Spruce-pine-fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Douglas fir-larch SS 8-3 13-0 17-2 21-10 Noteb 8-3 13-0 17-2 21-7 

Douglas fir-larch #1 8-0 12-6 16-2 19-9 22-10 7-10 11-5 14-5 17-8 

Douglas fir-larch #2 7-10 12-1 15-4 18-9 21-8 7-5 10-10 13-8 16-9 

Douglas fir-larch #3 6-4 9-3 11-8 14-3 16-7 5-8 8-3 10-6 12-9 

Hem-fir SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 20-8 

Hem-fir #1 7-8 12-0 15-10 19-6 22-7 7-8 11-3 14-3 17-5 

Hem-fir #2 7-3 11-5 14-11 18-2 21-1 7-2 10-6 13-4 16-3 

16 
Hem-fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 

Southern pine SS 8-1 12-9 16-10 21-6 Noteb 8-1 12-9 16-10 21-6 

Southern pine #1 7-10 12-3 16-2 19-3 22-10 7-10 11-7 14-9 17-3 

Southern pine #2 7-6 11-2 14-2 16-10 19-10 6-8 10-0 12-8 15-1 

Southern pine #3 5-9 8-6 10-8 13-0 15-4 5-2 7-7 9-7 11-7 

Spruce-pine-fir SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-10 19-9 

Spruce-pine-fir #1 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 

Spruce-pine-fir #2 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 

Spruce-pine-fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 

Douglas fir-larch SS 7-9 12-3 16-1 20-7 25-0 7-9 12-3 16-1 19-9 

Douglas fir-larch #1 7-6 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 

Douglas fir-larch #2 7-4 11-0 14-0 17-1 19-10 6-9 9-1 12-6 15-3 

19.2 
Douglas fir-larch #3 5-9 8-5 10-8 13-1 15-2 5-2 7-7 9-7 11-8 

Hem-fir SS 7-4 11-7 15-3 19-5 23-7 7-4 11-7 15-3 19-1 

Hem-fir #1 7-2 11-4 14-7 17-9 20-7 7-0 16-3 13-0 15-11 

Hem-fir #2 6-10 10-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 

Hem-fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 

(continued) 
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2x12 

(feet-
inches) 

Noteb 

23-7 

22-5 

17-1 

Noteb 

23-4 

21-9 

16-8 

Noteb 

23-7 

20-5 

15-10 

Noteb 

22-1 

22-1 

16-8 

25-1 

20-5 

19-5 

14-10 

24-2 

20-2 

18-10 

14-6 

25-11 

20-5 

17-9 

13-9 

22-10 

19-2 

19-2 

14-6 

22-10 

18-8 

17-9 

13-6 

22-1 

18-5 

17-3 

13-2 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(5)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load = 30 psf, ceiling attached to rafters, LJ~ = 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x 10 
SPACING SPECIES AND GRADE Maximum rafter spans• 
(inches) 

(feet- (feet - (feet- (feet - (feet - (feet - (feet- (feet - {feet -
inches) inches) inches) Inches) inches) inches) inches) inches) inches) 

Southern pine SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-10 20-0 

Southern pine #1 7-4 11-7 15-1 17-7 20-11 7-1 10-7 13-5 15-9 

Southern pine #2 6-10 10-2 12-11 15-4 18-1 6-1 9-2 11-7 13-9 

19.2 
Southern pine #3 5-3 7-9 9-9 11-10 14-0 4-8 6-11 8-9 10-7 

Spruce-pine-fir SS 7-2 11-4 14-11 19-0 23-1 7-2 11-4 14-9 18-0 

Spruce-pine-fir #1 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 

Spruce-pine-fir #2 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 

Spruce-pine-fir #3 5~7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 

Douglas fir-larch SS 7-3 11-4 15-0 19-1 22-10 7-3 11-4 14-5 17-8 

Douglas fir-larch #1 7-0 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 

Douglas fir-larch #2 6-9 9-10 12-6 15-3 17-9 6-0 8-10 11-2 13-8 

Douglas fir-larch #3 5-2 7-7 9-7 11-8 13-6 4-7 6-9 8-7 10-5 

Hem-fir SS 6-10 10-9 14-2 18-0 21-11 6-10 10-9 13-11 17-0 

Hem-fir #1 6-8 10-3 13-0 15-11 18-5 6-3 9-2 11-8 14-3 

Hem-fir #2 6-4 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 

24 
Hem-fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 

Southern pine SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 17-11 

Southern pine #1 6-10 10-7 13-5 15-9 18-8 6-4 9-6 12-0 14-1 

Southern pine #2 6-1 9-2 11-7 13-9 16-2 5-5 8-2 10-4 1'2-3 

Southern pine #3 4-8 6-11 8-9 10-7 12-6 4-2 6-2 7-10 9-6 

Spruce-pine-fir SS 6-8 10-6 13-10 17-8 20-11 6-8 10-5 13-2 16-1 

Spruce-pine-fir #1 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 

Spruce-pine-fir #2 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 

Spruce-pine-fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

2x12 

(feet -
Inches) 

23-7 

18-8 

16-2 

12-6 

20-11 

17-6 

17-6 

13~2 

20-5 

16-8 

15-10 

12-1 

19-9 

16-6 

15-5 

11-10 

21-2 

16-8 

14-6 

11-2 

18-8 

15-7 

15-7 

11-10 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

He/HR 

1/3 

1/4 

1/5 

1/6 

1/7.5 or less 

where: 

He =Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
b. Span exceeds 26 feet in length. 
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0.76 

0.83 

0.90 

1.00 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(6) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load= 50 psf, ceiling attached to rafters, UA. = 240) 

DEAD LOAD= 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x10 
SPACING SPECIES AND GRADE Maximum ratter spans• 
(Inches) 

(feet- (feet- (feet- (feet- (feet- (feet- (feet- (feet- (feet-
inches) inches) inches) inches) inches) inches) inches) inches) inches) 

Douglas fir-larch SS 7-8 12-1 15-11 20-3 24-8 7-8 12-1 15-11 20-3 

Douglas fir-larch #1 7-5 11-7 15-3 18-7 21-7 7-5 11-2 14-1 17-3 

Douglas fir-larch· #2 7-3 11-5 14-5 17-8 20-5 7-3 10-7 13-4 16-4 

Douglas fir-larch #3 6-0 8-9 11-0 13-6 15-7 5-6 8-1 10-3 12-6 

Hem-fir SS 7-3 11-5 15-0 19-2 23-4 7-3 11-5 15-0 19-2 

Hem-fir #1 7-1 11-2 14-8 18-4 21-3 7-1 11-0 13-11 17-0 

Hem-fir #2 6-9 10-8 14-0 17-2 19-11 6-9 10-3 13-0 15-10 

12 
Hem-fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Southern pine SS 7-6 11-10 15-7 19-11 24-3 7-6 11-10 15-7 19-11 

Southern pine #1 7-3 11-5 15-0 18-2 21-7 7-3 11-4 14-5 16-10 

Southern pine #2 6-11 10-6 13-4 15-10 18-8 6-6 9-9 12-4 14-8 

Southern pine #3 5-5 8-0 10-1 12-3 14-6 5-0 7-5 9-4 11-4 

Spruce-pine-fir SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-9 

Spruce-pine-fir #1 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 

Spruce-pine-fir #2 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 

Spruce-pine-fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 

Douglas fir-larch SS 7-0 11-0 14-5 18-5 22-5 7-0 11-0 14-5 18-3 

Douglas fir-larch #1 6-9 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 

Douglas fir-larch #2 6-7 9-10 12-6 15-3 17-9 6-3 9-2 11-7 14-2 

Douglas fir-larch #3 5-2 7-7 9-7 11-8 13-6 4-9 7-0 8-10 10-10 

Hem-fir SS 6-7 10-4 13-8 17-5 21-2 6-7 10-4 13-8 17-5 

Hem-fir #1 6-5 10-2 13-0 15-11 18-5 6-5 9-6 12-1 14-9 

Hem-fir #2 6-2 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 

16 
Hem-fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 

Southern pine SS 6-10 10-9 14-2 18-1 22-0 6-10 10-9 14-2 18-1 

Southern pine #1 6-7 10-4 13-5 15-9 18-8 6-7 9-10 12-5 14-7 

Southern pine #2 6-1 9-2 11-7 13-9 16-2 5-8 8-5 10-9 12-9 

Southern pine #3 4-8 6-11 8-9 10-7 12-6 4-4 6-5 8-1 9-10 

Spruce-pine-fir SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-8 

Spruce-pine-fir #1 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 

Spruce-pine-fir #2 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 

Spruce-pine-fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 

Douglas fir-larch SS 6-7 10-4 13-7 17-4 20-11 6-7 10-4 13-7 16-8 

Douglas fir-larch #1 6-4 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 

Douglas fir-larch #2 6-2 9-0 11-5 13-11 16-2 5-8 8-4 10-7 12-11 

19.2 
Douglas fir-larch #3 4-8 6-11 8-9 10-8 12-4 4-4 6-4 8-1 9-10 

Hem-fir SS 6-2 9-9 12-10 16-5 19-11 6-2 9-9 12-10 16-1 

Hem-fir #1 6-1 9-5 11-11 14-6 16-10 5-11 8-8 11-0 13-5 

Hem-fir #2 5-9 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 

Hem-fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 

(continued) 
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2x12 

(feet-
inches) 

24-5 

20-0 

18-11 

14-6 

23-4 

19-9 

18-5 

14-1 

24-3 

20-0 

17-3 

13-5 

22-4 

18-8 

18-8 

14-1 

21-2 

17-3 

16-5 

12-6 

20-5 

17-1 

15-11 

12-3 

21-10 

17-3 

15-0 

11-7 

19-4 

16-2 

16-2 

12-3 

19-4 

15-9 

15-0 

11-5 

18-8 

15-7 

14-7 

11-2 
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ROOF-CEILING CONSTRUCTION 

TABLE R802.5.1(6)-continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 

(Ground snow load = 50 psf, ceiling attached to rafters, IJA = 240) 

DEAD LOAD = 10 psf DEAD LOAD = 20 psf 

RAFTER 2x4 2x6 2x8 2x10 2x12 2x4 2x6 2x8 2x 10 

SPACING SPECIES AND GRADE Maximum ratter spans• 
(inches) 

(feet- (feet- (feet- (feet- (feet· (feet- (feet- (feet- (feet-
inches) inches) inches) inches) inches) inches) Inches) inches) inches) 

Southern pine SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-11 
Southern pine #1 6-2 9-8 12-3 14-4 17-1 6-0 9-0 11-4 13-4 
Southern pine #2 5-7 8-4 10-7 12-6 14-9 5-2 7-9 9-9 11-7 

19.2 
Southern pine #3 4-3 6-4 8-0 9-8 11-5 4-0 5-10 7-4 8-11 
Spruce-pine-fir SS 6-1 9-6 12-7 16-0 19-1 6-1 9-6 12-5 15-3 
Spruce-pine-fir #1 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 
Spruce-pine-fir #2 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 
Spruce-pine-fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 

Douglas fir-larch SS 6-1 9-7 12-7 16-1 18-8 6-1 9-7 12-2 14-11 

Douglas fir-larch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 
Douglas fir-larch #2 5-6 8-1 10-3 12-6 14-6 5-1 7-6 9-5 11-7 
Douglas fir-larch #3 4-3 6-2 7-10 9-6 11-1 3-11 5-8 7-3 8-10 
Hem-fir SS 5-9 9-1 11-11 15-2 18-0 5-9 9-1 11-9 14-5 
Hem-fir #1 5-8 8-5 10-8 13-0 15-1 5-4 7-9 9-10 12-0 
Hem-fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 

24 
Hem-fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 
Southern pine SS 6-0 9-5 12-5 15-10 19-3 6-0 9-5 12-5 15-2 
Southern pine #1 5-9 8-8 11-0 12-10 15-3 5-5 8-0 10-2 11-11 
Southern pine #2 5-0 7-5 9-5 11-3 13-2 4-7 6-11 8-9 10-5 
Southern pine #3 3-10 5-8 7-1 8-8 10-3 3-6 5-3 6-7 8-0 
Spruce-pine-fir SS 5-8 8-10 11-8 14-8 17-1 5-8 8-10 11-2 13-7 
Spruce-pine-fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 
Spruce-pine-fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 
Spruce-pine-fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

2x12 

(feet-
inches) 

20-0 
15-9 

13-8 
10-7 
17-8 

14-9 

14-9 
11-2 

17-3 

14-1 

13-5 
10-3 

15-11 
13-11 
13-0 

10-0 
17-10 
14-1 

12-3 
9-6 

15-9 
13-2 

13-2 
10-0 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

115 

1/6 

117 .5 orless 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR =Height of roof ridge measured vertically above the top of the rafter support walls. 
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Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 

1.00 
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RAFTER 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

12 
Hem-fir #3 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

16 
Hem-fir #3 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

19.2 
Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 

TABLE R802.5.1(7) 
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD 

(Ceiling not attached to rafters, LI!::..= 180) 

DEAD LOAD= 10 psf 

2x4 2x6 2x8 2x10 2x12 2x4 

Maximum Rafter Spans• 

(feet· (feet- (feet· (feet· (feet- (feet· 
inches) inches) inches) inches) Inches) inches) 

7-7 11-10 15-8 19-9 22-10 7-7 

7-1 10-5 13-2 16-1 18-8 6-8 

6-9 9-10 12-6 15-3 17-9 6-4 

5-2 7-7 9-7 11-8 13-6 4-10 

7-2 11-3 14-9 18-10 22-1 7-2 

7-0 10-3 13-0 15-11 18-5 6-7 

6-7 9-7 12-2 14-10 17-3 6-2 

5-0 7-4 9-4 11-5 13-2 4-9 

7-5 11-8 15-4 19-7 23-7 7-5 

7-1 10-7 13-5 15-9 18-8 6-9 

6-1 9-2 11-7 13-9 16-2 5-9 

4-8 6-11 8-9 10-7 12-6 4-5 

7-0 11-0 14-6 18-0 20-11 7-0 

6-8 9-9 12-4 15-1 17-6 6-3 

6-8 9-9 12-4 15-1 17-6 6-3 

5-0 7-4 9-4 11-5 13-2 4-9 

6-10 10-9 14-0 17-1 19-10 6-10 

6-2 9-0 11-5 13-11 16-2 5-10 

5-10 8-7 10-10 13-3 15-4 5-6 

4-6 6-6 8-3 10-1 11-9 4-3 

6-6 10-2 13-5 16-6 19-2 6-6 

6-1 8-11 11-3 13-9 16-0 5-9 

5-8 8-4 10-6 12-10 14-11 5-4 

4-4 6-4 8-1 9-10 11-5 4-1 

6-9 10-7 14-0 17-4 20-5 6-9 

6-2 9-2 11-8 13-8 16-2 5-10 

5-3 7-11 10-0 11-11 14-0 5-0 

4-1 6-0 7-7 9-2 10-10 3-10 

6-4 10-0 12-9 15-7 18-1 6-4 

5-9 8-5 10-8 13-1 15-2 5-5 

5-9 8-5 10-8 13-1 15-2 5-5 

4-4 6-4 8-1 9-10 11-5 4-1 

6-6 10-1 12-9 15-7 18-1 6-6 

5-7 8-3 10-5 12-9 14-9 5-4 

5-4 7-10 9-11 12-1 14-0 5-0 

4-1 6-0 7-7 9-3 10-8 3-10 

6-1 9-7 12-4 15-1 17-4 6-1 

5-7 8-2 10-3 .12-7 14-7 5-3 

5-2 7-7 9-7 11-9 13-7 4-11 

4-0 5-10 7-4 9-0 10-5 3-9 

(continued) 

2015 INTERNATIONAL RESIDENTIAL CODE® 

ROOF-CEILING CONSTRUCTION 

DEAD LOAD = 20 psf 

2x6 2x8 2x10 2x 12 

(feet- (feet- (feet- (feet-
Inches) inches) inches) inches) . 

11-10 15-3 18-7 21-7 I 
9-10 12-5 15-2 17-7 

9-4 11-9 14-5 16-8 

7"1 9-0 11-0 12-9 I 
11-3 14-8 18-0 20-10 

9-8 12-3 15-0 17-5 I 
9-1 11-5 14-0 16-3 

6-11 8-9 10-9 12-5 

11-8 15-4 18-10 22-3 

10-0 12-8 14-10 17-7 

8-7 10-11 12-11 15-3 

6-6 8-3 10-0 11-10 

11-0 13-11 17-0 19-8 
I 

9-2 11-8 14-2 16-6 

9-2 11-8 14-2 16-6 

6-11 8-9 10-9 12-5 

10-5 13-2 16-1 18-8 I 
8-6 10-9 13-2 15-3 

8-1 10-3 12-6 14-6 

6-2 7-10 9-6 11-1 

10-1 12-9 15-7 18-0 
I 

8-5 10-8 13-0 15-1 I 
7-10 9-11 12-1 14-1 

6-0 7-7 9-4 10-9 

10-7 13-9 16-4 19-3 

8-8 11-0 12-10 15-3 

7-5 9-5 11-3 13-2 

5-8 7-1 8-8 10-3 I 
9-6 12-0 14-8 17-1 

7-11 10-1 12-4 14-3 

7-11 10-1 12-4 14-3 

6-0 7-7 9-4 10-9 

9-6 12-0 14-8 17-1 I 
7-9 9-10 12-0 13-11 

7-4 9-4 11-5 13-2 

5-7 7-1 8-8 10-1 

9-2 11-8 14-2 15-5 
I 

7-8 9-8 11-10 13-9 I 
7-2 9-1 11-1 12-10 

5-6 6-11 8-6 9-10 
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ROOF-CEILING CONSTRUCTION 

RAFTER 
SPACING SPECIES AND GRADE 
(inches) 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 
19.2 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
24 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R802.5.1 (7)-continued 
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD 

(Ceiling not attached to rafters, L/.6. = 180) 

DEAD LOAD = 10 psf 

2x4 2x6 2x8 2x10 2x12 2x4 

Maximum Rafter Spans• 

(feet- (feet- (feet- (feet· (feet- (feet· 
inches) inches) Inches) inches) inches) inches) 

6-4 10-0 13-2 15-10 18-8 6-4 

5-8 8-5 10-8 12-5 14-9 5-4 

4-10 7-3 9-2 10-10 12-9 4-6 

3-8 5-6 6-11 8-4 9-11 3-6 

6-0 9-2 11-8 14-3 16-6 5-11 

5-3 7-8 9-9 11-11 13-10 5-0 

5-3 7-8 9-9 11-11 13-10 5-0 

4-0 5-10 7-4 9-0 10-5 3-9 

6-0 9-0 11-5 13-11 16-2 5-10 

5-0 7-4 9-4 11-5 13-2 4-9 

4-9 7-0 8-10 10-10 12-6 4-6 

3-8 5-4 6-9 8-3 9-7 3-5 

5-8 8-8 11-0 13-6 13-11 5-7 

5-0 7-3 9-2 11-3 13-0 4-8 

4-8 6-9 8-7 10-6 12-2 4-4 

3-7 5-2 6-7 8-1 9-4 3-4 

5-11 9-3 11-11 14-2 16-8 5-11 

5-0 7-6 9-6 11-1 13-2 4-9 

4-4 6-5 8-2 9-9 11-5 4-1 

3-4 4-11 6-2 7-6 8-10 3-1 

5-6 8-3 10-5 12-9 14-9 5-4 

4-8 6-11 8-9 10-8 12-4 4-5 

4-8 6-11 8-9 10-8 12-4 4-5 

3-7 5-2 6-7 8-1 9-4 3-4 
Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

DEAD LOAD = 20 psf 

2x6 2x8 2x10 2x12 

(feet- (feet· (feet· (feet-
inches) inches) inches) inches) 

9-10 12-6 14-11 17-7 

7-11 10-0 11-9 13-11 

6-10 8-8 10-3 12-1 

5-2 6-6 7-11 9-4 

8-8 11-0 13-5 15-7 

7-3 9-2 11-3 13-0 

7-3 9-2 11-3 13-0 
5-6 6-11 8-6 9-10 

8-6 10-9 13-2 15-3 

6-11 8-9 10-9 12-5 

6-7 8-4 10-2 11-10 

5-0 6-4 7-9 9-10 

8-3 10-5 12-4 12-4 

6-10 8-8 10-7 12-4 

6-5 8-1 9-11 11-6 

4-11 6-3 7-7 8-10 

8-10 11-2 13-4 15-9 

7-1 9-0 10-6 12-5 

6-1 7-9 9-2 10-9 

4-7 5-10 7-1 8-4 

7-9 9-10 12-0 12-11 

6-6 8-3 10-0 11-8 

6-6 8-3 10-0 11-8 

4-11 6-3 7-7 8-10 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

1/5 

1/6 

1n.s orless 

He = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR =Height of roof ridge measured vertically above the top of the rafter support walls. 
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RAFTER 
SPACING SPECIES AND GRADE 
(inches) 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

12 
Hem-fir #3 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir . #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

16 
Hem-fir #3 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

19.2 
Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 

TABLE R802.5.1(8) 
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD 

(Ceiling attached to rafters, Lili= 240) 

DEAD LOAD= 10 psf. 

2x4 2x6 2x8 2x10 2x12 2x4 

Maximum rafter spans• 

(feet - (feet· (feet· (feet· (feet. (feet· 
inches) inches) inches) inches) inches) inches) 

6-10 10-9 14-3 18-2 22-1 6-10 

6-7 10-5 13-2 16-1 18-8 6-7 

6-6 9-10 12-6 15-3 17-9 6-4 

5-2 7-7 9-7 11-8 13-6 4-10 

6-6 10-2 13-5 17-2 20-10 6-6 

6-4 10-0 13-0 15-11 18-5 6-4 

6-1 9-6 12-2 14-10 17-3 6-1 

5-0 7-4 9-4 11-5 13-2 4-9 

6-9 10-7 14-0 17-10 21-8 6-9 

6-6 10-2 13-5 15-9 18-8 6-6 

6-1 9-2 11-7 13-9 16-2 . 5-9 

4-8 6-11 8-9 10-7 12c6 4-5 

6-4 10-0 13-2 16-9 20-5 6-4 

6-2 9-9 12-4 15-1 17-6 6-2 

6-2 9-9 12-4 15-1 17-6 6-2 

5-0 7-4 9-4 11-5 13-2 4-9 

6-3 9-10 12-11 16-6 19-10 6-3 

6-0 9-0 11-5 13-11 16-2 5-10 

5-10 8-7 10-10 13-3 15-4 5-6 

4-6 6-6 8-3 10-1 11-9 4-3 

5-11 9-3 12-2 15-7 18-11 5-11 

5-9 8-11 11-3 13-9 16-0 5-9 

5-6 8-4 10-6 12-10 14-11 5-4 

4-4 6-4 8-1 9-10 11-5 4-1 

6-1 9-7 12-8 16-2 19-8 6-1 

5-11 9-2 11-8 13-8 16-2 5-10 

5-3 7-11 10-0 11-11 14-0 5-0 

4-1 6-0 7-7 9-2 10-10 3-10 

5-9 9-1 11-11 15-3 18-1 5-9 

5-8 8-5 10-8 13-1 15-2 5-5 

5-8 8-5 10-8 13-1 15-2 5-5 

4-4 6-4 8-1 9-10 11-5 4-1 

5-10 9-3 12-2 15-6 18-1 5-10 

5-7 8-3 10-5 12-9 14-9 5-4 

5-4 7-10 9-11 12-1 14-0 5-0 

4-1 6-0 7-7 9-3 10-8 3-10 

5-6 8-8 11-6 14-8 17-4 5-6 

5-5 8-2 10-3 12-7 14-7 5-3 

5-2 7-7 9-7 11-9 13-7 4-11 

4-0 5-10 7-4 9-0 10-5 3-9 

(continued) 

?011' INTFRNATIONAL RE'.SIDENTIAL CODE® 

ROOF-CEILING CONSTRUCTION 

DEAD LOAD = 20 psf 

2x6 2x8 2x10 2x12 

(feet· (feet· (feet· (feet -
Inches) Inches) inches) inches) 

10-9 14-3 18-2 21-7 I 
9-10 12-5 15-2 17-7 

9-4 11-9 14-5 16-8 

7-1 9-0 11-0 12-9 I 
10-2 13-5 17-2 20-10 

9-8 12-3 15-0 17-5 I 
9-1 11-5 14-0 16-3 

6-11 8-9 10-9 12-5 

10-7 14-0 17-10 21-8 

10-0 12-8 14-10 17-7 

8-7 10-11 12-11 15-3 

6-6 8-3 10-0 11-10 I 
10-0 13-2 16-9 19-8 

9-2 11-8 14-2 16-6 

9-2 11-8 14-2 16-6 

6-11 8-9 10-9 12-5 

9-10 12-11 16-1 18-8 I 
8-6 10-9 13-2 15-3 

8-1 10-3 12-6 14-6 

6-2 7-10 9-6 11-1 I 
9-3 12-2 15-7 18-0 

8-5 10-8 13-0 15-1 I 
7-10 9-11 12-1 14-1 

6-0 7-7 9-4 10-9 

9-7 12-8 16-2 19-3 

8-8 11-0 12-10 15-3 

7-5 9-5 11-3 13-2 

5-8 7-1 8-8 10-3 I 
9-1 11-11 14-8 17-1 

7-11 10-1 12-4 14-3 

7-11 10-1 12-4 14-3 

6-0 7-7 9-4 10-9 

9-3 12-0 14-8 17-1 I 
7-9 9-10 12-0 13-11 

7-4 9-4 11-5 13-2 

5-7 7-1 8-8 10-1 I 
8-8 11-6 14-2 15-5 

7-8 9-8 11-10 13-9 I 
7-2 9-1 11-1 12-10 

5-6 6-11 8-6 9-10 
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ROOF-CEILING CONSTRUCTION 

RAFTER 
SPACING SPECIES AND GRADE 
(inches) 

Southern pine SS 

Southern pine #1 

Southern pine #2 

19.2 
Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

Douglas fir-larch SS 

Douglas fir-larch #1 

Douglas fir-larch #2 

Douglas fir-larch #3 

Hem-fir SS 

Hem-fir #1 

Hem-fir #2 

Hem-fir #3 
24 

Southern pine SS 

Southern pine #1 

Southern pine #2 

Southern pine #3 

Spruce-pine-fir SS 

Spruce-pine-fir #1 

Spruce-pine-fir #2 

Spruce-pine-fir #3 

TABLE R802.5.1(8)-continued 
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD 

(Ceiling attached to rafters, LIA= 240) 

DEAD LOAD = 10 psf 

2x4 2x6 2x8 2x10 2x12 2x4 

Maximum rafter spans• 

(feet- (feet - (feet - (feet - (feet - (feet-
inches) inches) inches) inches) inches) inches) 

5-9 9-1 11-11 15-3 18-6 5-9 

5-6 8-5 10-8 12-5 14-9 5-4 

4-10 7-3 9-2 10-10 12-9 4-6 

3-8 5-6 6-11 8-4 9-11 3-6 

5-5 8-6 11-3 14-3 16-6 5-5 

5-3 7-8 9-9 11-11 13-10 5-0 

5-3 7-8 9-9 11-11 13-10 5-0 

4-0 5-10 7-4 9-0 10-5 3-9 

5-5 8-7 11-3 13-11 16-2 5-5 

5-0 7-4 9-4 11-5 13-2 4-9 

4-9 7-0 8-10 10-10 12-6 4-6 

3-8 5-4 6-9 8-3 9-7 3-5 

5-2 8-1 10-8 13-6 13-11 5-2 

5-0 7-3 9-2 11-3 13-0 4-8 

4-8 6-9 8-7 10-6 12-2 4-4 

3-7 5-2 6-7 8-1 9-4 3-4 

5-4 8-5 11-1 14-2 16-8 5-4 

5-0 7-6 9-6 11-1 13-2 4-9 

4-4 6-5 8-2 9-9 11-5 4-1 

3-4 4-11 6-2 7-6 8-10 3-1 

5-0 7-11 10-5 12-9 14-9 5-0 

4-8 6-11 8-9 10-8 12-4 4-5 

4-8 6-11 8-9 10-8 12-4 4-5 

3-7 5-2 6-7 8-1 9-4 3-4 

Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 

DEAD LOAD = 20 psf 

2x6 2x8 2x10 2x12 

(feet - (feet - (feet- {feet -
inches) inches) inches) inches) 

9-1 11-11 14-11 17-7 

7-11 10-0 11-9 13-11 

6-10 8-8 10-3 12-1 

5-2 6-6 7-11 9-4 
8-6 11-0 13-5 15-7 

7-3 9-2 11-3 13-0 

7-3 9-2 11-3 13-0 
5-6 6-11 8-6 9-10 

8-6 10-9 13-2 15-3 

6-11 8-9 10-9 12-5 

6-7 8-4 10-2 11-10 

5-0 6-4 7-9 9-0 

8-1 10-5 12-4 12-4 

6-10 8-8 10-7 12-4 

6-5 8-1 9-11 11-6 

4-11 6-3 7-7 8-10 

8-5 11-1 13-4 15-9 
7,1 9-0 10-6 12-5 

6-1 7-9 9-2 10-9 

4-7 5-10 7-1 8-4 

7-9 9-10 12-0 12-11 

6-6 8-3 10-0 11-8 

6-6 8-3 10-0 11-8 

4-11 6-3 7-7 8-10 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the 
rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the rafter 
spans shall be multiplied by the following factors: 

where: 

1/3 

1/4 

1/5 

1/6 

1/7.5 orless 

He =Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 
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Rafter Span Adjustment Factor 

0.67 

0.76 

0.83 

0.90 

1.00 
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TABLE R802.5.1(9) 
RAFTER/CEILING JOIST HEEL JOINT CONNECTIONS•· b, c, d, 0 • 1· h 

GROUND SNOW LOAD (psf) 

20• 30 50 70 

RAFTER 
RAFTER Roof span (feet) 

SLOPE SPACING 
(inches) 12 20 28 36 12 20 28 36 12 20 28 36 12 20 28 36 

Required number of 16d common nails"· •per heel joint splices•· d, '· 1 

12 4 6 8 10 4 6 8 11 5 8 12 15 6 11 15 20 

3:12 16 5 8 10 13 5 8 11 14 6 11 15 20 8 14 20 26 

24 7 11 15 19 7 11 16 21 9 16 23 30 12 21 30 39 

12 3 5 6 8 3 5 6 8 4 6 9 11 5 8 12 15 

4:12 16 4 6 8 10 4 6 8 11 5 8 12 15 6 11 15 20 

24 5 8 12 15 5 9 12 16 7 12 17 22 9 16 23 29 

12 3 4 5 6 3 4 5 7 3 5 7 9 4 7 9 12 

5:12 16 3 5 6 8 3 5 7 9 4 7 9 12 5 9 12 16 

24 4 7 9 12 4 7 10 13 6 10 14 18 7 13 18 23 

12 3 4 4 5 3 3 4 5 3 4 5 7 3 5 7 9 

7:12 16 3 4 5 6 3 4 5 6 3 5 7 9 4 6 9 11 

24 3 5 7 9 3 5 7 9 4 7 10 13 5 9 13 17 

12 3 3 4 4 3 3 3 4 3 3 4 5 3 4 5 7 

9:12 16 3 4 4 5 3 3 4 5 3 4 5 7 3 5 7 9 

24 3 4 6 7 3 4 6 7 3 6 8 10 4 7 10 13 

12 3 3 3 3 3 3 3 3 3 3 3 4 3 3 4 5 

12:12 16 3 3 4 4 3 3 3 4 3 3 4 5 3 4 5 7 

24 3 4 4 5 3 3 4 6 3 4 6 8 3 6 8 10 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 k:Pa. 
a. 40d box nails shall be permitted to be substituted for l 6d common nails. 
b. Nailing requirements shall be permitted to be reduced 25 percent if nails are clinched. 
c. Heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam. 
d. Where intermediate support of the rafter is provided by vertical struts or purlins to a load-bearing wall, the tabulated heel joint connection requirements shall 

be permitted to be reduced proportionally to the reduction in span. 
e. Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices. 
f. Where rafter ties are substituted for ceiling joists, the heel joint connection requirement shall be taken as the tabulated heel joint connection requirement for 

two-thirds of the actual rafter slope. 
g. Applies to roof live load of 20 psf or less. 
h. Tabulated heel joint connection requirements assume that ceiling joists or rafter ties are located at the bottom of the attic space. Where ceiling joists or rafter 

ties are located higher in the attic, heel joint connection requirements shall be increased by the following factors: 

Heel Joint Connection Adjustment Factor 

where: 

1/3 

1/4 

1/5 

1/6 

1/10 or less 

He =Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls. 

HR =Height of roof ridge measured vertically above the top of the rafter support walls. 
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1.5 

1.33 

1.25 

1.2 

1.11 
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RAFTER SPANS SEE TABLES 
R802.5.1 (1) THROUGH R802.5.1 (8) 

BEARING WALL 

CEILING JOIST LAP 
SEE SECTION 
R802.3.2 

'---- BEARING 
PARTITIONS 
SEE SECTION 
R802.5.1 

For SI: 1inch=25.4 mm, 1 foot= 305 mm, 1 degree= 0.018 rad. 

RAISED RAFTER TIE 
SEE SECTION R802.3.1 
SEE RAFTER SPAN TABLES 
R802.5.1 (1) THROUGH R802.5.1 (8) 
FOR ADJUSTED RAFTER SPANS 
(HC/HR = 1/3 MAX) 

RAFTER TO JOIST 
CONNECTION SEE--~ 
SECTION R802.3.1 

BEARING WALl 

() 
:c 

0: 
:c 

Note: Where ceiling joists run perpendicular to the rafter, rafter ties shall be installed in accordance with Section R802.3. l. 

He = Height of ceiling joists or rafter ties measured vertically above the top of rafter support walls. 

HR = Height of roof ridge measured vertically above the top of the rafter support walls. 

FIGURE R802.5.1 
BRACED RAFTER CONSTRUCTION 

R802.6 Bearing. The ends of each rafter or ceiling joist shall 
have not less than 1112 inches (38 mm) of bearing on wood or 
metal and not less than 3 inches (76 mm) on masonry or con
crete. The bearing on masonry or concrete shall be direct, or a 
sill plate of 2-inch (51 mm) minimum nominal thickness shall 
be provided under the rafter or ceiling joist. The sill plate shall 
provide a minimum nominal bearing area of 48 square inches 
(30 865 mm2

). 

R802.6.1 Finished ceiling material. If the finished ceiling 
material is installed on the ceiling prior to the attachment of 
the ceiling to the walls, such as in construction at a factory, 
a compression strip of the same thickness as the finished 
ceiling material shall be installed directly above the top 
plate of bearing walls ifthe compressive strength of the fin
ished ceiling material is less than the loads it will be 
required to withstand. The compression strip shall cover the 
entire length of such top plate and shall be not less than one
half the width of the top plate. It shall be of material capable 
of transmitting the loads transferred through it. 

R802. 7 Cutting, drilling and notching. Structural roof 
members shall not be cut, bored or notched in excess of the 
limitations specified in this section. 
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R802.7.1 Sawn lumber. Cuts, notches and holes in solid 
lumber joists, rafters, blocking and beams shall comply 
with the provisions of Section R502.8.l except that canti
levered portions of rafters shall be permitted in accordance 
with Section R802.7.l.l. 

R802.7.1.1 Cantilevered portions of rafters. Notches 
on cantilevered portions of rafters are permitted pro
vided the dimension of the remaining portion of the raf
ter is not less than 3112 inches (89 mm) and the length of 
the cantilever does not exceed 24 inches (610 mm) in 
accordance with Figure R802.7.l.l. 

R802.7.1.2 Ceiling joist taper cut. Taper cuts at the 
ends of the ceiling joist shall not exceed one-fourth the 
depth of the member in accordance with Figure 
R802.7.l.2. 

R802.7.2 Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite lumber, struc
tural glue-laminated members, cross-laminated timber 
members or I-joists are prohibited except where permitted 
by the manufacturer's recommendations or where the 
effects of such alterations are specifically considered in the 
design of the member by a registered design professional. 
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CANTILEVER LENGTH NOT 
TO EXCEED 24 INCHES 
(IRC 802.7.1.1) 

/ 
NOT LESS THA" 
3-1/2 INCHES 
(IRC 802.7.1.1) 

For SI: 1 inch= 25.4 mm. 

DEPTH OF TAPER 

FIGURE R802.7.1.1 
RAFTER NOTCH 

ROOF-CEILING CONSTRUCTION 

CUT, D/4 MAX. -{.,....------~----------------
MEASURED AT 
INSIDE FACE 
OF SUPPORT : 

I 
I 
I 
I 
I 
I 
I 
I 
I 

l'\n-tc lf\ITCDf\IATll"\MAI DC~lnCMTll\I rnnc® 

JOIST DEPTH AT 
TAPER CUT 

FIGURE R802.7.1.2 
CEILING JOIST TAPER CUT 

DEPTH,D 
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R802.8 Lateral support. Roof framing members and ceiling 
joists having a depth-to-thickness ratio exceeding 5 to 1 
based on nominal dimensions shall be provided with lateral 
support at points of bearing to prevent rotation. For roof raf
ters with ceiling joists attached in accordance with Table 
R602.3(1), the depth-to-thickness ratio for the total assembly 
shall be determined using the combined thickness of the raf
ter plus the attached ceiling joist. 

Exception: Roof trusses shall be braced in accordance 
with Section R802.10.3. 

R802.8.1 Bridging. Rafters and ceiling joists having a 
depth-to-thickness ratio exceeding 6 to 1 based on nominal 
dimensions shall be supported laterally by solid blocking, 
diagonal bridging (wood ot metal) or a continuous 1-inch by 
3-inch (25 mm by 76 mm) wood strip nailed across the raf
ters or ceiling joists at intervals not exceeding 8 feet (2438 
mm). 

R802.9 Framing of openings. Openings in roof and ceiling 
framing shall be framed with header and trimmer joists. Where 
the header joist span does not exceed 4 feet (1219 mm), the 
header joist shall be permitted to be a single member the same 
size as the ceiling joist or rafter. Single trimmer joists shall be 
permitted to be used to carry a single header joist that is located 
within 3 feet (914 mm) of the trimmer joist bearing. Where the 
header joist span exceeds 4 feet (1219 mm), the trimmer joists 
and the header joist shall be doubled and of sufficient cross 
section to support the ceiling joists or rafter framing into the 
header. Approved hangers shall be used for the header joist to 
trimmer joist connections where the header joist span exceeds 
6 feet (1829 mm). Tail joists over 12 feet (3658 mm) long shall 
be supported at the header by framing anchors or on ledger 
strips notless than 2 inches by 2 inches (51 mm by 51 mm). 

R802.10 Wood trusses. 

R802.10.1 Truss design drawings. Truss design draw
ings, prepared in conformance to Section R802.10.1, shall 
be provided to the building official and approved prior to 
installation. Truss design drawings shall be provided with 
the shipment of trusses delivered to the job site. Truss 
design drawings shall include, at a minimum, the follow
ing information: 
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1. Slope or depth, span and spacing. 

2. Location of all joints. 

3. Required bearing widths. 

4. Design loads as applicable. 

4.1. Top chord live load (as determined from 
Section R301.6). 

4.2. Top chord dead load. 

4.3. Bottom chord live load. 

4.4. Bottom chord dead load. 

4.5. Concentrated loads and their points of appli
cation. 

4.6. Controlling wind and earthquake loads. 

5. Adjustments to lumber and joint connector design 
values for conditions of use. 

6. Each reaction force and direction. 

7. Joint connector type and description such as size, 
thickness or gage and the dimensioned location of 
each joint connector except where symmetrically 
located relative to the joint interface. 

8. Lumber size, species and grade for each member. 

9. Connection requirements for: 

9.1. Truss to girder-truss. 

9.2. Truss ply to ply. 

9.3. Field splices. 

10. Calculated deflection ratio and/or maximum 
description for live and total load. 

11. Maximum axial compression forces in the truss 
members to enable the building designer to design 
the size, connections and anchorage of the perma
nent continuous lateral bracing. Forces shall be 
shown on the truss design drawing or on supple
mental documents. 

12. Required permanent truss member bracing location. 

R802.10.2 Design. Wood trusses shall be designed in 
accordance with accepted engineering practice. The design 
and manufacture of metal-plate-connected wood trusses 
shall comply with ANSiffPI 1. The truss design drawings 
shall be prepared by a registered professional where 
required by the statutes of the jurisdiction in which the proj
ect is to be constructed in accordance with Section R106. l. 

R802.10.2.1 Applicability limits. The provisions of 
this section shall control the design of truss roof 
framing when snow controls for buildings, not 
greater than 60 feet (18 288 mm) in length perpen
dicular to the joist, rafter or truss span, not greater 
than 36 feet (10 973 mm) in width parallel to the 
joist, rafter or truss span, not more than three stories 
above grade plane in height, and roof slopes not 
smaller than 3:12 (25 percent slope) or greater than 
12:12 (100-percent slope). Truss roof framing con
structed in accordance with the provisions of this 
section shall be limited to sites subjected to a maxi
mum design wind speed of 140 miles per hour (63 ml 
s), Exposure B or C, and a maximum ground snow 
load of 70 psf (3352 Pa). For consistent loading of 
all truss types, roof snow load is to be computed as: 
0.7 p

8
• 

R802.10.3 Bracing. Trusses shall be braced to prevent 
rotation and provide lateral stability in accordance with the 
requirements specified in the construction documents for 
the building and on the individual truss design drawings. In 
the absence of specific bracing requirements, trusses shall 
be braced in accordance with accepted industry practice 
such as the SBCA Building Component Safety Information 
(BCSI) Guide to Good Practice for Handling, Installing & 
Bracing of Metal Plate Connected Wood Trusses. 
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R802.10.4 Alterations to trusses. Truss members shall not 
be cut, notched, drilled, spliced or otherwise altered in any 
way without the approval of a registered design professional. 
Alterations resulting in the addition of load such as HV AC 
equipment water heater that exceeds the design load for the 
truss shall not be permitted without verification that the truss 
is capable of supporting such additional loading. 

R802.11 Roof tie-down. 

R802.11.1 Uplift resistance. Roof assemblies shall have 
uplift resistance in accordance with Sections R802.ll.1.1 
and R802. l 1. l .2. 

Where the uplift force does not exceed 200 pounds 
(90.8 kg), rafters and trusses spaced not more than 24 
inches (610 mm) on center shall be permitted to be 
attached to their supporting wall assemblies in accordance 
with Table R602.3(1). 

Where the basic wind speed does not exceed 115 mph, 
the Wind Exposure Category is B, the roof pitch is 5:12 or 
greater, and the roof span is 32 feet (9754 mm) or less, raf-

ROOF-CEILING CONSTRUCTION 

ters and trusses spaced not more than 24 inches ( 610 mm) 
on center shall be permitted to be attached to their support
ing wall assemblies in accordance with Table R602.3(1). 

R802.11.1.1 Truss uplift resistance. Trusses shall be 
attached to supporting wall assemblies by connections 
capable of resisting uplift forces as specified on the 
Truss Design Drawings for the ultimate design wind 
speed as determined by Figure R301.2(4)A and listed 
in Table R301.2(1) or as shown on the construction 
documents. Uplift forces shall be permitted to be deter
mined as specified by Table R802.ll, if applicable, or 
as determined by accepted engineering practice. 

R802.ll.1.2 Rafter uplift resistance. Individual raf
ters shall be attached to supporting wall assemblies by 
connections capable of resisting uplift forces as deter
mined by Table R802. ll or as determined by accepted 
engineering practice. Connections for beams used in a 
roof system shall be designed in accordance with 
accepted engineering practice. 

TABLE R802.11 
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (ASD) (POUNDS PER CONNECTION)0·b,c,d,e,f,g,h 

EXPOSURES 

RAFTER ROOF 
Ultimate Design Wind Speed VuLr(mph) 

OR TRUSS SPAN 110 115 120 130 140 
SPACING (feet) 

Roof Pitch Roof Pitch Roof Pitch Roof Pitch Roof Pitch 

< 5:12 :::: 5:12 < 5:12 :::: 5:12 <5:12 :::: 5:12 < 5:12 :::: 5:12 < 5:12 :::: 5:12 

12 48 43 59 53 70 64 95 88 122 113 

18 59 52 74 66 89 81 122 112 157 146 

24 71 62 89 79 108 98 149 137 192 178 

28 79 69 99 88 121 109 167 153 216 200 
12" o.c. 

32 86 75 109 97 134 120 185 170 240 222 

36 94 82 120 106 146 132 203 186 264 244 
42 106 92 135 120 166 149 230 211 300 278 

48 118 102 151 134 185 166 258 236 336 311 

12 64 57 78 70 93 85 126 117 162 150 
18 78 69 98 88 118 108 162 149 209 194 

24 94 82 118 105 144 130 198 182 255 237 
28 105 92 132 117 

16" o.c. 
161 145 222 203 287 266 

32 114 100 145 129 178 160 246 226 319 295 

36 125 109 160 141 194 176 270 247 351 325 

42 141 122 180 160 221 198 306 281 399 370 

48 157 136 201 178 246 221 343 314 447 414 

12 96 86 118 106 140 128 190 176 244 226 

18 118 104 148 132 178 162 244 224 314 292 

24 142 124 178 158 216 196 298 274 384 356 

28 158 138 198 176 242 218 334 306 432 400 
24" o.c. 

32 172 150 218 194 268 240 370 340 480 444 

36 188 164 240 212 292 264 406 372 528 488 
42 212 184 270 240 332 298 460 422 600 556 

48 236 204 302 268 370 332 516 472 672 622 

(continued) 
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TABLE R802.11-continued 
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (POUNDS PER CONNECTION)0

• b, 0
• d, 0

• 1• g, h 

EXPOSUREC 

RAFTER ROOF 
Ultimate Design Wind Speed VuLr(mph) 

OR TRUSS SPAN 110 115 120 130 140 
SPACING (feet) 

Roof Pitch Roof Pitch Roof Pitch Roof Pitch Roof Pitch 

< 5:12 ~5:12 <5:12 ~ 5:12 <5:12 ~5:12 <5:12 ~5:12 < 5:12 ~ 5:12 

12 95 88 110 102 126 118 161 151 198 186 

18 121 111 141 131 163 151 208 195 257 242 

24 148 136 173 160 200 185 256 239 317 298 

28 166 152 195 179 225 208 289 269 358 335 
12" o.c. 

32 184 168 216 199 249 231 321 299 398 373 

36 202 185 237 219 274 254 353 329 438 411 

42 229 210 269 248 312 289 402 375 499 468 

48 256 234 302 278 349 323 450 420 560 524 

12 126 117 146 136 168 157 214 201 263 247 
' 18 161 148 188 174 217 201 277 259 342 322 

24 197 181 230 213 266 246 340 318 422 396 

28 221 202 259 238 299 277 384 358 476 446 
16" o.c. 

32 245 223 287 265 331 307 427 398 529 496 

36 269 246 315 291 364 338 469 438 583 547 

42 3o5 279 358 330 415 384 535 499 664 622 

48 340 311 402 370 464 430 599 559 745 697 

12 190 176 220 204 252 236 322 302 396 372 

18 242 222 282 262 326 302 416 390 514 484 

24 296 272 346 320 400 370 512 478 634 596 

28 332 304 390 358 450 416 578 538 716 670 
24" o.c. 

32 368 336 432 398 498 462 642 598 796 746 

36 404 370 474 438 548 508 706 658 876 822 

42 458 420 538 496 624 578 804 750 998 936 

48 512 468 604 556 698 646 900 840 1120 1048 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mile per hour= 0.447 mis, 1pound=0.454 kg, 1 pound per square foot= 47.9 N/m2
, 1plf=14.6 Nim. 

a. The uplift connection forces are based on a maximum 33-foot mean roof height and Wind Exposure Category B or C. For Exposure D, the uplift connection 
force shall be selected from the Exposure C portion of the table using the next highest tabulated ultimate design wind speed. The adjustment coefficients in 
Table R301.2(3) shall not be used to multiply the tabulated forces for Exposures C and Dor for other mean roof heights. 

b. The uplift connection forces include an allowance for roof and ceiling assembly dead load of 15 psf. 
c. The tabulated uplift connection forces are limited to a maximum roof overhang of 24 inches. 
d. The tabulated uplift connection forces shall be permitted to be multiplied by 0.75 for connections not located within 8 feet of building corners. 
e. For buildings with hip roofs with 5:12 and greater pitch, the tabulated uplift connection forces shall be permitted to be multiplied by 0.70. This reduction shall 

not be combined with any other reduction in tabulated forces. 
f. For wall-to-wall and wall-to-foundation connections, the uplift connection force shall be permitted to be reduced by 60 plf for each full wall above. 
g. Linear interpolation between tabulated roof spans and wind speeds shall be permitted. 
h. The tabulated forces for a 12-inch on-center spacing shall be permitted to be used to determine the uplift load in pounds per linear foot. 
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SECTION R803 
ROOF SHEATHING 

R803.l Lumber sheathing. Allowable spans for lumber 
used as roof sheathing shall conform to Table R803.l. Spaced 
lumber sheathing for wood shingle and shake roofing shall 
conform to the requirements of Sections R905.7 and R905.8. 
Spaced lumber sheathing is not allowed in Seismic Design 
Category D2• 

TABLE R803.1 
MINIMUM THICKNESS OF LUMBER ROOF SHEATHING 

RAFTER OR BEAM SPACING MINIMUM NET THICKNESS 
(inches) (inches) 

24 518 

4g• 

60b 11
/ 2 T&G 

72c 

For SI: 1 inch= 25.4 mm. 
a. Minimum 270 F,,, 340,000 E. 
b. Minimum 420 F,,, 660,000 E. 
c. Minimum 600Fb, 1,150,000 E. 

R803.2 Wood structural panel sheathing. 

R803.2.1 Identification and grade. Wood structural pan
els shall conform to DOC PS 1, DOC PS 2, CSA 0437 or 
CSA 0325, and shall be identified for grade, bond classifi
cation and performance category by a grade mark or certif
icate of inspection issued by an approved agency. Wood 
structural panels shall comply with the grades specified in 
Table R503.2. l.1(1). 

R803.2.1.1 Exposure durability. Wood structural pan
els, when designed to be permanently exposed in out
door applications, shall be of an exterior exposure 
durability. Wood structural panel roof sheathing 
exposed to the underside shall be permitted to be of inte
rior type bonded with exterior glue, identified as Expo
sure 1. 

R803.2.1.2 Fire-retardant-treated plywood. The 
allowable unit stresses for fire-retardant-treated ply
wood, including fastener values, shall. be developed 
from an approved method of investigation that consid
ers the effects of anticipated temperature and humidity 
to which the fire-retardant-treated plywood will be sub
jected, the type of treatment and redrying process. The 
fire-retardant-treated plywood shall be graded by an 
approved agency. 

R803.2.2 Allowable spans. The maximum allowable 
spans for wood structural panel roof sheathing shall not 
exceed the values set forth in Table R503.2.l.l(l), or APA 
E30. 

R803.2.3 Installation. Wood structural panel used as roof 
sheathing shall be installed with joints staggered or not 
staggered in accordance with Table R602.3(1), APA E30 
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for wood roof framing or with Table R804.3 for cold- I 
formed steel roof framing. 

SECTION R804 
COLD-FORMED STEEL ROOF FRAMING 

R804.l General. Elements shall be straight and free of any 
defects that would significantly affect their structural perfor
mance.Cold-formed steel roof framing members shall be in 
accordance with the requirements of this section. 

R804.1.1 Applicability limits. The provisions of this sec
tion shall control the construction of cold-formed steel 
roof framing for buildings not greater than 60 feet (18 288 
mm) perpendicular to the joist, rafter or truss span, not 
greater than 40 feet (12 192 mm) in width parallel to the 
joist span or truss, less than or equal to three stories above 
grade plane and with roof slopes not less than 3:12 (25-
percent slope) or greater than 12:12 (100-percent slope). 
Cold-formed steel roof framing constructed in accordance 
with the provisions of this section shall be limited to sites 
where the ultimate design wind speed is less than 139 
miles per hour (62 m/s), Exposure Category B or C, and 
the ground snow load is less than or equal to 70 pounds 
per square foot (3350 Pa). 

R804.1.2 In-line framing. Cold-formed steel roof fram
ing constructed in accordance with Section R804 shall be 
located in line with load-bearing studs in accordance with 
Figure R804.l.2 and the tolerances specified as follows: 

1. The maximum tolerance shall be 3/ 4 inch (19.1 mm) 
between the centerline of the horizontal framing 
member and the centerline of the vertical framing 
member. 

2. Where the centerline of the horizontal framing 
member and bearing stiffener are located to one side 
of the centerline of the vertical framing member, the 
maximum tolerance shall be 1

/ 8 inch (3.2 mm) 
between the web of the horizontal framing member 
and the edge of the vertical framing member. 

R804.2 Structural framing. Load-bearing, cold-formed steel 
roof framing members shall be in accordance with this section. 

R804.2.1 Material. Load-bearing, cold-formed steel 
framing members shall be cold formed to shape from 
structural quality sheet steel complying with the require
ments of ASTM A 1003, Structural Grades 33 Type H and 
50TypeH. 

R804.2.2 Corrosion protection. Load-bearing, cold
formed steel framing shall have a metallic coating comply
ing with ASTM A 1003 and one of the following: 

1. A minimum of G 60 in accordance with ASTM A 
653. 

2. A minimum of AZ 50 in accordance with ASTM A 
792. 
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For SI: 1 inch= 25.4 mm. 
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FIGURE R804.1.2 
IN-LINE FRAMING 

R804.2.3 Dimension, thickness and material grade. 
Load-bearing, cold-formed steel roof framing members 
shall comply with Figure R804.2.3(1) and with the dimen
sional and thickness requirements specified in Table 
R804.2.3. Additionally, C-shaped sections shall have a 
minimum flange width of 1.625 inches (41 mm) and a 
maximum flange width of 2 inches (51 mm). The mini
mum lip size for C-shaped sections shall be 1

/ 2 inch (12.7 
mm). Tracks shall comply with Figure R804.2.3(2) and 
shall have a minimum flange width of 11/ 4 inches (32 mm). 
Minimum Grade 33 ksi steel shall be used wherever 33 
mil and 43 mil thicknesses are specified. Minimum Grade 
50 ksi steel shall be used wherever 54 and 68 mil thick
nesses are specified. 

R804.2.4 Identification. Load-bearing, cold-formed steel 
framing members shall have a legible label, stencil, stamp 
or embossment with the following information as a mini
mum: 

1. Manufacturer's identification. 

2. Minimum base steel thickness in inches (mm). 

3. Minimum coating designation. 

4. Minimum yield strength, in kips per square inch 
(ksi) (MPa). 

R804.2.5 Fastening requirements. Screws for steel-to
steel connections shall be installed with a minimum edge 
distance and center-to-center spacing of 1

/ 2 inch (12.7 
mm), shall be self-drilling tapping and shall conform to 
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ASTM C 1513. Structural sheathing shall be attached to 
cold-formed steel roof rafters with minimum No. 8 self
drilling tapping screws that conform to ASTM C 1513. 
Screws for attaching structural sheathing to cold-formed 
steel roof framing shall have a minimum head diameter of 
0.292 inch (7.4 mm) with countersunk heads and shall be 
installed with a minimum edge distance of 3

/ 8 inch (9.5 
mm). Gypsum board ceilings shall be attached to cold
formed steel joists with minimum No. 6 screws conform
ing to ASTM C 954 or ASTM C 1513 with a bugle-head 
style and shall be installed in accordance with Section 
R805. For all connections, screws shall extend through the 
steel a minimum of three exposed threads. Fasteners shall 
have rust-inhibitive coating suitable for the installation in 
which they are being used, or be manufactured from mate
rial not susceptible to corrosion. 

R804.2.6 Web holes, web hole reinforcing and web hole 
patching. Web holes, web hole reinforcing and web hole 
patching shall be in accordance with this section. 

R804.2.6.1 Web holes. Web holes in roof framing I 
members shall comply with all of the following condi
tions: 

. 1. Holes shall conform to Figure R804.2.6.l. I 
2. Holes shall be permitted only along the centerline 

of the web of the framing member. 

3. Center-to-center spacing of holes shall not be less 
than 24 inches (610 mm). 
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4. The web hole width shall be not greater than one
half the member depth, or 2112 inches (64 mm). 

5. Holes shall have a web hole length not exceeding 
4112 inches (114 mm). 

6. The minimum distance between the edge of the 
bearing surface and the edge of the web hole shall 
be not less than 10 inches (254 mm). 

Framing members with web holes not conforming 
to Items 1 though 6 shall be reinforced in accordance 
with Section R804.2.6.2, patched in accordance wjth 
Section R804.2.6.3 or designed in accordance with 
accepted engineering practices. 

R804.2.6.2 Web hole reinforcing. Reinforcement of 
web holes in ceiling joists not conforming to the 

ROOF-CEILING CONSTRUCTION 

requirements of Section R804.2.6.l shall be permitted I 
if the hole is located fully within the center 40 percent 
of the span and the depth and length of the hole does 
not exceed 65 percent of the flat width of the web. The 
reinforcing shall be a steel plate or C-shaped section 
with a hole that does not exceed the web hole size limi
tations of Section R804.2.6. l for the member being I 
reinforced. The steel . reinforcing shall be the same 
thickness as the receiving member and shall extend not 
less than 1 inch (25 mm) beyond all edges of the hole. 
The steel reinforcing shall be fastened to the web of the 
receiving member with No. 8 screws spaced not greater 
than 1 inch (25 mm) center-to-center along the edges of 
the patch with minimum edge distance of 112 inch (13 
mm). 

TABLE R804.2.3 
LOAD-BEARING COLD-FORMED STEEL ROOF FRAMING MEMBER SIZES AND THICKNESSES 

MEMBER WEB DEPTH MINIMUM BASE STEEL THICKNESS 
DESIGNATION" (inches) mil (inches) 

3508162-t 3.5 33 (0.0329), 43 (0.0428), 54 (0.0538) 

5508162-t 5.5 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 

8008162-t 8 33 (0.0329), 43 (0.0428), 54 (0.0538), 68 (0.0677) 

10008162-t 10 43 (0.0428), 54 (0.0538), 68 (0.0677) 

12008162-t 12 43 (0.0428), 54 (0.0538), 68 (0.0677) 

For SI: 1 inch= 25.4 mm 
a. The member designation is defined by the first number representing the member depth in hundredths of an inch, the letter "s" representing a stud or joist 

member, the second number representing the flange width in hundredths of an inch and the letter "t" shall be a number representing the minimum base metal 
thickness in mils. 

WEB 

DEPTH OF WEB 
(OUTSIDE TO 
OUTSIDE) 

j 
FIGURE R804.2.3(1) 

C-SHAPED SECTION 
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SIZE OF TRACK 
(INSIDE TO INSIDE) 

FIGURE R804.2.3(2) 
TRACK SECTION 
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ROOF-CEILING CONSTRUCTION 

R804.2.6.3 Hole patching. Patching of web holes in 
roof framing members not conforming to the require
ments in Section R804.2.6.1 shall be permitted in 
accordance with either of the following methods: 

1. Framing members shall be replaced or designed 
in accordance with accepted engineering prac
tices where web holes exceed either of the fol
lowing size limits: 

1.1. The depth of the hole, measured across 
the web, exceeds 70 percent of the flat 
width of the web. 

1.2. The length of the hole measured along 
the web, exceeds 10 inches (254 mm) or 
the depth of the web, whichever is 
greater. 

2. Web holes not exceeding the dimensional require
ments in Section R804.2.6.3, Item 1, shall be 
patched with a solid steel plate, stud section or track 
section in accordance with Figure R804.2.6.3. The 
steel patch shall, as a minimum, be the same thick
ness as the receiving member and shall extend not 
less than 1 inch (25 mm) beyond all edges of the 
hole. The steel patch shall be fastened to the web of 
the receiving member with No. 8 screws spaced not 
greater than 1 inch (25 mm) center-to-center along 
the edges of the patch with minimum edge distance 
of 1/ 2 inch (13 mm). 

I 
R804;3 Roof construction. Cold-formed steel roof systems 
constructed in accordance with the provisions of this section 
shall consist of both ceiling joists and rafters in accordance 
with Figure R804.3 and fastened in accordance with Table 
R804.3. 

R804.3.1 Ceiling joists. Cold-formed steel ceiling joists 
shall be in accordance with this section. 

R804.3.1.1 Minimum ceiling joist size. Ceiling joist 
size and thickness shall be determined in accordance 
with the limits set forth in Tables R804.3.1.1(1) and 
R804.3.l.1(2). When determining the size of ceiling 
joists, the lateral support of the top flange shall be clas
sified as unbraced, braced at midspan or braced at third 

C.L. 
1- 24"MIN. 

I 

l 
~ 
I 

~ ( < 
--...........1 )) 

4%" 
MAX. 

2%" MAX.-

For SI: 1 inch= 25.4 mm. 

points in accordance with Section R804.3.l.4. Where 
sheathing material is attached to the top flange of ceiling 
joists or where the bracing is spaced closer than third 
point of the joists, the "third point" values from Tables 
R804.3.1.l(l) and R804.3.l.1(2) shall be used. 

Ceiling joists shall have a bearing support length of 
not less than 11I2 inches (3 8 mm) and shall be connected 
to roof rafters (heel joint) with No. 10 screws in accor
dance with Figure R804.3.l.1 and Table 804.3.1.1(3). 

Where continuous joists are framed across interior 
bearing supports, the interior bearing supports shall be 
located within 24 inches (610 mm) of midspan of the 
ceiling joist, and the individual spans shall not exceed 
the applicable spans in Tables R804.3.l.1(1) and 
R804.3.l.1(2). 

Where the attic is to be used as an occupied space, 
the ceiling joists shall be designed in accordance with 
Section R505. 

~--JOIST 

SOLID STEEL PLATE, 
C-SHAPE OR TRACK, 
MIN. THICKNESS AS 
JOIST 

NO.BSCREWS 
SPACED AT 1 IN. O.C. 
(TYP.) 

For SI: 1 inch= 25.4 mm. 

FIGURE R804.2.6.3 
ROOF FRAMING MEMBER WEB HOLE PATCH 

C.L. 
-1 - 10"MIN. --

I 

~ 
I 
; 

r 
I / 

LCENTERLINE OF WEB 4%'' 
MAX. 

,,,,,,,,,.,.,,,,,.,,, ,.,,,,,,,.,.,/',.,.,.,,., 
~;;;;;;;;;;;;; ,,,,,.,.,.,.,,,,.,,,.,.,. ,,,.,.,.,.,,,.,,,.,,.,,. ,,,,,.,.,,,,.,,.,,.,,,,,,,,. 

BEARING CONDITION iiiiiiiiiiiii 

I FIGURE R804.2.6.1 
ROOF FRAMING MEMBER WEB HOLES 
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RAFTER SPAN 
WITH RAFTER SUPPORT BRAG 

II 
II 
II 
II 

CEILING JOIST__/ _/ 

Y, IN. GYPSUM BOARD 

: : WHEN INSTALLED RAFTER SUPPORT 

11 ~~9~2~J1A~fLBC::E~~~~~g~NECTED 
I TO EACH CEILING JOIST AND RAFTER 

I m~~~sc~~'i¥;trT~~~l~~~b'i~fE 
: I CONNECTION OR USE GUSSET PLATE) 

II 
II 

: :-LOAD-BEARING WALL 

II 
II 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 mil= 0.0254 mm. 

ROOF-CEILING CONSTRUCTION 

RAFTER SPAN 
WITHOUT RAFTER SUPPORT BRACE 

r RIDGE MEMBER 
SEE FIGURE R804.3.2.4 

6 IN. MAX. TO CENTER 
OF SCREW PATTERN 

RAFTER BOTTOM FLANGE 
BRACING (FLAT STRAP, 
350S162-33 MIL C-SECTION, 
OR TRACK SECTION) 

EAVE OVERHANG 
2FT.MAX. 

II 
I 

II 
II 
II 

---- CEILING JOIST SPAN------ 11 

I - LOAD-BEARING WALL SHALL BE ' 
I INSTALLED WHEN RAFTER BRACE 
I IS USED 

I 
I 
I 
I 

II 
II 
II 

LOAD-BEARING WALL 

II 
I 
II 
II 
II 
II 
II 
II 
II 
II 
I 

FIGURE R804.3 
COLD-FORMED STEEL ROOF CONSTRUCTION 

TABLE R804.3 
ROOF FRAMING FASTENING SCHEDULE"· b 

DESCRIPTION OF BUILDING ELEMENTS NUMBER AND SIZE OF FASTENERS" SPACING OF FASTENERS 

Roof sheathing (oriented strand board or plywood) 
611 o.c. on edges and 12" 

to rafter No. 8 screws o.c. at interior supports. 611 

o.c. at gable end truss 

Gable end truss to end wall top track No. 10 screws 12" o.c. 

Rafter to ceiling joist 
Minimum No. 10 screws, in accordance with Evenly spaced, not less 

Table R804.3.1.1(3) than 1/ 2" from all edges. 

Ultimate Design Wind Speed 

Ceiling Joist Roof Span (ft) 
(mph) and Exposure Category 

Spacing (in.) 126B <139B 
llOC 115C 

126C <139C 

24 2 2 2 3 

28 2 2 3 3 
Ceiling joist or 16 32 2 2 3 4 
roof truss to top 

36 2 2 3 4 
Each ceiling joist 

track of bearing or roof truss 
wallh 40 2 2 3 4 

24 2 2 3 4 

28 2 2 4 5 

24 32 2 3 4 5 

36 2 3 4 6 

40 2 3 5 6 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa, 1 mil= 0.0254 mm. 
a. Screws are a minimum No. 10 unless noted otherwise. 
b. Indicated number of screws shall be applied through the flanges of the truss or ceiling joist or through each leg of a 54 mil clip angle. See Section R804.3.8 

for additional requirements to resist uplift forces. 
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ROOF-CEILING CONSTRUCTION 

MEMBER 
Unbraced DESIGNATION 

16 

3508162-33 9'-5" 

3508162-43 10'-3" 

3508162-54 11'-1" 

3508162-68 12'-1" 

5508162-33 10'-7" 

5508162-43 11'-8" 

5508162-54 12'-6" 

5508162-68 13'-6" 

8008162-33 -

8008162-43 13'-0" 

8008162-54 13'-10" 

8008162-68 14'-11" 

10008162-43 -

10008162-54 14'-9" 

10008162-68 15'-10" 

12008162-43 -
12008162-54 -

12008162-68 16'-8" 

TABLE R804.3.1.1(1) 
CEILING JOIST SPANS 

10 PSF LIVE LOAD (NO ATTIC STORAGE)"·b,c 

ALLOWABLE SPAN (feet- inches) 

Lateral Support of Top (Compression) Flange 

Midspan Bracing 

Ceiling Joist Spacing (inches) 

24 16 24 

8'-6" 12'-2" 10'-4" 

9'-12" 13'-2" 11'-6" 

9'-11" 13'-9" 12'-0" 

10'-9" 14'-8" 12'-10" 

9'-6" 14'-10" 12'-10" 

10'-6" 16'-4" 14'-3" 

11'-2" 17'-7" 15'-7" 

12'-1" 19'-2" 17'-0" 

- - -
11'-9" 18'-10" 17'-0" 

12'-5" 20'-0" 18'-0" 

13'-4" 21'-3" 19'-1" 

- - -

13'-3" 21'-4" 19'-3" 

14'-2" 22'-8" 20'-5" 

- - -
- - -

14'-11" 23'-11" 21'-6" 

Third-point Bracing 

16 24 

12'-2" 10'-7" 

13'-2" 11'-6" 

13'-9" 12'-0" 

14'-8" 12'-10" 

15'-11" 13'-4" 

17'-10" 15'-3" 

19'-5" 16'-10" 

21'-0" 18'-4" 

- -

21'-6" 19'-0" 

22'-9" 20'-4" 

24'-1" 21'-8" 

- -
24'-4" 22'-0" 

25'-9" 23'-2" 

- -

- -

27'-2" 24'-6" 

For SI: 1inch=25.4 =· 1 foot= 304.8 =, 1mil=0.0254 =· 1 pound per square foot= 0.0479 kPa. 
a. Deflection criterion: U240 for total loads. 
b. Ceiling dead load = 5 psf. 
c. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil· thicknesses. 
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TABLE R804.3.1.1(2) 
CEILING JOIST SPANS 

20 PSF LIVE LOAD (LIMITED ATTIC STORAGE)"·b,c 

ALLOWABLE SPAN (feet - inches) 

Lateral Support of Top (Compression) Flange 
MEMBER Unbraced Midspan Bracing DESIGNATION 

Ceiling Joist Spacing (inches) 

16 24 16 24 

3508162-33 8'-2" 6'-10" 9'-9" 6'-10" 

3508162-43 8'-10" 7'-10" 11'-0" 9'-5" 

3508162-54 9'-6" 81-6" 11'-9" 10'-3" 

3508162-68 10'-4" 9'-2" 12'-7" 11'-0" 

5508162-33 9'-2" 8'-3" 12'-2" 8'-5" 

5508162-43 10'-1" 9'-1" 13'-7" 11'-8" 

5508162-54 10'-9" 9'-8" 14'-10" 12'-10" 

5508162-68 11'-7" 10'-4" 16'-4" 14'-0" 

8008162-33 - - - -

8008162-43 11'-4" 10'-1" 16'-5" 13'-6" 

8008162-54 20'-0" 10'-9" 17'-4" 15'-6" 

8008162-68 12'-10" 111-611 18'-5" 16'-6" 

10008162-43 - - - -
10008162-54 12'-10" 111-611 18'-7" 16'-9" 

10008162-68 13'-8" 12'-3" 19'-8" 17'-8" 

12008162-43 - - - -

12008162-54 - - - -
12008162-68 14'-4" 12'-11" 20'-9" 18'-8" 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1mil=0.0254 mm, 1 pound per square foot= 0.0479 kPa. 
a. Deflection criterion: L/240 for total loads. 
b. Ceiling deal load = 5 psf. 

ROOF-CEILING CONSTRUCTION 

Third-point Bracing 

16 24 

9'-11" 6'-10" 

11'-0" 9'-7" 

11'-9" 10'-3" 

12'-7" 11'-0" 

12'-6" 8'-5" 

14'-5" 12'-2" 

15'-11" 13'-6" 

17'-5" 14'-11" 

- -
18'-1" 13'-6" 

19'-6" 27'-0" 

20'-10" 18'-3" 

- -

21'-2" 15'-5" 

22'-4" 20'-1" 

- -
- -

23'-7" 21'-3" 

c. Minimum Grade 33 ksi steel shall be used for 33 mil and 43 mil thicknesses. Minimum Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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ROOF-CEILING CONSTRUCTION 

TABLE R804.3.1.1(3) 
NUMBER OF SCREWS REQUIRED FOR CEILING JOIST TO ROOF RAFTER CONNECTION" 

NUMBER OF SCREWS 

Building width (feet) 

ROOF SLOPE 24 28 32 36 

Ground snow load (psf) 

20 30 50 70 20 30 50 70 20 30 50 70 20 30 50 70 

3/12 5 6 9 11 5 7 10 13 6 8 11 15 7 8 13 17 

4/12 4 5 7 9 4 5 8 10 5 6 9 12 5 7 10 13 

5/12 3 4 6 7 4 4 6 8 4 5 7 10 5 5 8 11 

6/12 3 3 5 6 3 4 6 7 4 4 6 8 4 5 7 9 

7112 3 3 4 6 3 3 5 7 3 4 6 7 4 4 6 8 

8/12 2 3 4 5 3 3 5 6 3 4 5 7 3 4 6 8 

9/12 2 3 4 5 3 3 4 6 3 3 5 6 3 4 5 7 

10/12 2 2 4 5 2 3 4 5 3 3 5 6 3 3 5 7 

11/12 2 2 3 4 2 3 4 5 3 3 4 6 3 3 5 6 

12/12 2 2 3 4 2 3 4 5 2 3 4 5 3 3 5 6 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479k:Pa. 
a. Screws shall be No. 10. 

For SI: 1 mil= 0.0254 mm. 

FASTEN RAFTER TO 
CEILING JOIST WITH 
MINIMUM NO. 10 SCREWS 
AS REQUIRED OR THROUGH 
CLIP ANGLE, PLATE OR OTHER 
APPROVED CONNECTOR 

LOAD BEARING STUD -------r 

FIGURE R804.3.1.1 

RAFTER 

TRACK 

FASTEN ROOF TO WALL 
TRACK WITH 2 NO. 10 
SCREWS THROUGH CEILING 
JOIST FLANGES, 54 MIL CLIP 
ANGLE {MINIMUM), STEEL 
PLATE OR OTHER 
APPROVED CONNECTOR 

JOIST TO RAFTER CONNECTION 

40 

20 30 50 70 

8 9 14 19 

6 7 11 14 

5 6 9 12 

4 5 8 10 

4 5 7 9 

4 4 6 8 

3 4 6 8 

3 4 6 7 

3 4 5 7 

3 4 5 7 
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R804.3.l.2 Ceiling joist bottom flange bracing. The 
bottom flanges of ceiling joists shall be laterally braced 
by the application of gypsum board or continuous steel 
straps installed perpendicular to the joist run in accor
dance with one of the following: 

1. Gypsum board shall be fastened with No. 6 
screws in accordance with Section R702. 

2. Steel straps with a minimum size of 11I2 inches by 
33 mils (38 mm by 0.84 mm) shall be installed at 
a maximum spacing of 4 feet (1219 mm). Straps 
shall be fastened to the bottom flange at each joist 
with one No. 8 ·screw and shall be fastened to 
blocking with two No. 8 screws. Blocking shall 
be installed between joists at a maximum spacing 
of 12 feet (3658 mm) measured along a line of 
continuous strapping (perpendicular to the joist 
run). Blocking shall also be located at the termi
nation of all straps. 

R804.3.1.3 Ceiling joist top flange bracing. The top 
flanges of ceiling joists shall be laterally braced as 
required by Tables R804.3.l.1(1) and R804.3.l.1(2), in 
accordance with one of the following: 

1. Minimum 33-mil (0.84 mm) C-shaped member 
in accordance with Figure R804.3.l.3(1). 

2. Minimum 33-mil (0.84 mm) track section in 
accordance with Figure R804.3. l.3(1). 

3. Minimum 33-mil (0.84 mm) hat section in accor
dance with Figure R804.3.l.3(1). 

4. Minimum 54-mil (1.37 mm) 1112-inch (38 mm) 
cold-rolled channel section in accordance with 
Figure R804.3.l.3(1). 

5. Minimum 1112-inch by 33-mil (38 mm by 0.84 
mm) continuous steel strap in accordance with 
Figure R804.3.l.3(2). 

ROOF-CEILING CONSTRUCTION 

Lateral bracing shall be installed perpendicular to 
the ceiling joists and shall be fastened to the top flange 
of each joist with one No. 8 screw. Blocking shall be 
installed between joists in line with bracing at a maxi
mum spacing of 12 feet (3658 mm) measured perpen
dicular to the joists. Ends of lateral bracing shall be 
attached to blocking or anchored to a stable building 
component with two No. 8 screws. 

R804.3.l.4 Ceiling joist splicing. Splices in ceiling I 
joists shall be permitted, if ceiling joist splices are sup
ported at interior bearing points and are constructed in 
accordance with Figure R804.3. l.4. The number of I 
screws on each side of the splice shall be the same as 
required for the heel joint connection in Table 
R804.3.l.1(3). I 

R804.3.2 Roof rafters. Cold-formed steel roof rafters 
shall be in accordance with this section. 

R804.3.2.1 Minimum roof rafter sizes. Roof rafter 
size and thickness shall be determined in accordance 
with the limits set forth in Table R804.3.2.l(l) based on 
the horizontal projection of the roof rafter span. For 
determination of roof rafter sizes,. reduction of roof 
spans shall be permitted where a roof rafter support 
brace is installed in accordance with Section 
R804.3.2.2. The reduced roof rafter span shall be taken 
as the larger of the distances from the roof rafter support 
brace to the ridge or to the heel measured horizontally. 

For the purpose of determining roof rafter sizes in 
Table R804.3.2.l(l), ultimate design wind speeds shall 
be converted to equivalent ground snow loads in accor
dance with Table R804.3.2.1(2). Roof rafter sizes shall 
be based on the higher of the ground snow load or the 
equivalent snow load converted from the ultimate 
design wind speed. 

BRACING. USE 1NO.8 SCREW TO EACH JOIST. 

AT SPLICE LOCATIONS, EITHER LAP MEMBERS 
AS SHOWN ORABUT, WITH 2 NO. 8 SCREWS 
EACH END OF EACH MEMBER. 

FIGURE R804.3.1.3(1) I 
CEILING JOIST TOP FLANGE BRACING WITH C-SHAPED, TRACK OR COLD-ROLLED CHANNEL 
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ROOF-CEILING CONSTRUCTION 

ANCHORAGE AT~ 
END IS REQUIRED. ""'-

For SI: 1 foot= 304.8 mm. 

STRAP BRACING, INSTALL TAUT, 
USE 1 NO. 8 SCREW TO EACH JOIST. 

FIGURE R804.3.1.3(2) 

,,.---- SHORT SEGMENT OF 
STUD OR TRACK 
USED AS BLOCKING: 
AT STRAP SPLICE 
LOCATIONS, AT ENDS, 
ANDATMAX.12FTO.C. 

CEILING JOIST TOP FLANGE BRACING WITH CONTINUOUS STEEL STRAP AND BLOCKING 

NUMBER OF SCREWS 
ON EACH SIDE OF 
SPLICE SHALL BE THE 
SAME AS REQUIRED 
FOR THE HEEL JOINT 
CONNECTION . 

LOAD-BEARING STUD 

For SI: 1inch=25.4 mm. 

402 

FIGURE R804.3.1.4 
SPLICED CEILING JOISTS 

C-SHAPE OR TRACK 
SECTION WITH 
MINIMUM SIZE AND 
THICKNESS AS 
CEILING JOIST 
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R804.3.2.1.1 Eave overhang. Eave overhangs shall 
not exceed 24 inches (610 mm) measured horizon
tally. 

R804.3.2.1.2 Rake overhangs. Rake overhangs 
shall not exceed 12 inches (305 mm) measured hori
zontally. Outlookers at gable endwalls shall be 
installed in accordance with Figure R804.3.2.l.2. 

R804.3.2.2 Roof rafter support brace. When used to 
reduce roof rafter spans in determining roof rafter sizes, 
a roof rafter support brace shall meet all of the follow
ing conditions: 

1. Minimum 350S162-33 C-shaped brace member 
with maximum length of 8 feet (2438 mm). 

2. Minimum brace member slope of 45 degrees 
(0.785 rad) to the horizontal. 

3. Minimum connection of brace to a roof rafter and 
ceiling joist with four No.10 screws at each end. 

4. Maximum 6 inches (152 mm) between brace/ceil
ing joist connection and load-bearing wall below. 

5. Each roof rafter support brace greater than 4 feet 
(1219 mm) in length, shall be braced with a sup
plemental brace having a minimum size of 
350S162-33 or 350T162-33 such that the maxi
mum unsupported length of the roof rafter support 
brace is 4 feet (1219 mm). The supplemental brace 

ROOF-CEILING CONSTRUCTION 

shall be continuous and shall be connected to each 
roof rafter support brace using two No. 8 screws. 

R804.3.2.3 Roof rafter splice. Roof rafters shall not be 
spliced. 

R804.3.2.4 Roof rafter to ceiling joist and ridge mem
ber connection. Roof rafters shall be connected to a par
allel ceiling joist to form a continuous tie between 
exterior walls in accordance with Figure R804.3.l.1 and 
Table R804.3 .1.1 (3 ). Ceiling joists shall be connected to 
the top track of the load-bearing wall in accordance with 
Table R804.3, either with the required number of No. 10 
screws applied through the flange of the ceiling joist or 
by using a 54-mil (l.37 mm) clip angle with the required 
number of No.10 screws in each leg. Roof rafters shall 
be connected to a ridge member with a minimum 2-inch 
by 2-inch (51 mm by 51 mm) clip angle fastened with 
No. 10 screws to the ridge member in accordance with 
Figure R804.3.2.4 and Table R804.3.2.4. The clip angle 
shall have a steel thickness equivalent to or greater than 
the roof rafter thickness and shall extend the depth of the 
roof rafter member to the extent possible. The ridge 
member shall be fabricated from a C-shaped member 
and a track section that shall have a minimum size and 
steel thickness equivalent to or greater than that of adja
cent roof rafters and shall be installed in accordance with 
Figure R804.3.2.4. The ridge member shall extend the 
full depth of the sloped roof rafter cut. 

TABLE R804.3.2.1(1) 
ROOF RAFTER SPANS•,b,c,d 

ALLOWABLE SPAN MEASURED HORIZONTALLY (feet - inches) 

Ground snow load (psf) 
MEMBER 20 30 50 70 DESIGNATION 

Rafter spacing (inches) 

16 24 16 24 16 24 16 24 

5508162-33 14'-0" 11'-6" 11'-11" 9'-7" 9'-6" 7'-9" 8'-2" 6'-811 

5508162-43 16'-8" 13'-11" 14'-S" 11'-9" 11'-6" 9'-5" 9'-10" 8'-0" 

5508162-54 17'-11" 15'-7" 15'-7" 13'-8" 13'-2" 11'-6" 11'-9" 10'-3" 

5508162-68 19'-2" 16'-9" 16'-9" 14'-7" 14'-1" 12'-4" 12'-7" 11'-0" 

8008162-33 16'-5" 13'-5" 13'-11" 11'-4" 11'-1" 8'-2" 9'-0" 6'-0" 

8008162-43 19'-9" 16'-1" 16'-8" 13'-7" 13'-4" 10'-10" 11'-5" 9'-4" 

8008162-54 24'-2" 21'-2" 21'-1" 18'-5" 17'-10" 141-811 15'-5" 12'-7" 

8008162-68 25'-11" 22'-8" 22'-8" 19'-9" 19'-1" 16'-8" 17'-1" 14'-9" 

10008162-43 22'-3" 18'-2" 18'-9" 15'-8" 15'-0" 12'-3" 12'-10" 10'-6" 

10008162-54 29'-0" 24'-6" 25'-4" 20'-9" 20'-3" 16'-7" 17'-5" 14'-2" 

10008162-68 31'-2" 27'-3" 27'-3" 23'-9" 20'-0" 19'-6" 20'-6" 16'-8" 

12008162-54 33'-2" 27'-1" 28'-1" 22'-11" 22'-5" 18'-4" 19'-3" 15'-8" 

12008162-68 36'-4" 31'-9" 31'-9" 27'-0" 26'-5" 21'-6" 221-611 18'-6" 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Table provides maximum horizontal rafter spans in feet and inches for slopes between 3:12 and 12: 12. 
b. Deflection criteria: L/240 for live loads and L/180 for total loads. 
c. Roof dead load = 12 psf. 
d. Grade 33 ksi steel is permitted to be used for 33 mil and 43 mil thicknesses. Grade 50 ksi steel shall be used for 54 and 68 mil thicknesses. 
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ROOF-CEILING CONSTRUCTION 

TABLE R804.3.2.1(2) 
ULTIMATE DESIGN WIND SPEED TO EQUIVALENT SNOW LOAD CONVERSION 

BASIC WIND SPEED EQUIVALENT GROUND SNOW LOAD (psf) 

AND EXPOSURE Roof slope 

Exp.B Exp.C 3:12 4:12 5:12 6:12 7:12 8:12 9:12 10:12 11:12 

85 mph - 20 20 20 20 20 20 30 30 30 

100 mph 85 mph 20 20 20 20 30 30 30 30 50 

110 mph 100 mph 20 20 20 20 30 50 50 50 50 

- 110 mph 30 30 30 50 50 50 70 70 70 

For SI: 1 mile per hour= 0.447 mis, 1 pound per square foot= 0.0479 kPa. 

350S 162-33 BLOCKING 
BETWEEN OUTLOOKERS 
WITH #8 SCREWS @ 6 IN. 
O.C. TO WALL TRACK 
(MIN. 3 SCREWS EACH) 

GABLE END 
WALL STUDS 

i-- 1 FT MAX 

OPTION #1 

OPTION#2 

CLIP ANGLE 
WITH2-#8 
SCREWS EACH 
LEG 

L ROOFRAFTI'R 

350S162-33 {WITH 
OWEB HOLES) 
OUTLOOK RAFTERS 
ALIGN WITH EACH 
GABLE WALL STUD 

I- 1 FT MAX --+---- 1 FT MIN I (SEE NOTE) 

350S 162-33 OUTLOOKERS 
@ 2 FT O.C. WITH 
CONTINUOUS 
TRACK EACH END 

2-#BSCREWS Y, 
TO EACH STUD 

WALL SHEATHING 

GABLE 
ENDWALL 
STUDS 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

#8 SCREWS @ 6 IN. 0.C. 

L ROOFRAFTI'R 

NOTE: ROOF SHEATHING JOINTS PARALLEL 
TO THE GABLE ENDWALLARE NOT PERMITIED 
IN THIS REGION UNLESS AN APPROVED 
TENSION TIE IS PROVIDED. 

FIGURE R804.3.2.1.2 
GABLE ENDWALL OVERHANG DETAILS 

12:12 

30 

50 

50 

-
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RAFTER\ 
(TYP.) 

~ 

ROOF-CEILING CONSTRUCTION 

N0.10 SCREWS IN EACH 
LEG OF CLIP ANGLE 

Z ~ 
IP MEMBER OR RIDGE ~ 

MEMBER: C-SHAPE INSIDE 
A TRACK SECTION FASTENED 
WITH NO. 10 SCREWSAT24 IN. 
O.C. THROUGH TOP AND 
BOTTOM FLANGES 

For SI: 1inch=25.4 mm. 

FIGURE R804.3.2.4 
RIDGE MEMBER CONNECTION I 

TABLE R804.3.2.4 I SCREWS REQUIRED AT EACH LEG OF CLIP ANGLE FOR ROOF RAFTER TO RIDGE MEMBER CONNECTION" 

NUMBER OF SCREWS 

BUILDING WIDTH (feet) Ground snow load (psf) 

Oto 20 21to30 

24 2 2 

28 2 3 

32 2 3 

36 3 3 

40 3 4 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square foot= 0.0479 kPa. 
a. Screws shall be No. 10 minimum. 

R804.3.2.5 Roof rafter bottom flange bracing. The 
bottom flanges of roof rafters shall be continuously 
braced, at a maximum spacing of 8 feet (2440 mm) as 

. measured parallel to the roof rafters, with one of the 
following members: 

1. Minimum 33-mil (0.84 mm) C-shaped member. 

2. Minimum 33-mil (0.84 mm) track section. 

3. Minimum 11
/ 2-inch by 33-mil (38 mm by 0.84 

mm) steel strap. 

The bracing element shall be fastened to the bottom 
flange of each roof rafter with one No. 8 screw and 
shall be fastened to blocking with two No. 8 screws. 
Blocking shall be installed between roof rafters in-line 
with the continuous bracing at a maximum spacing of 
12 feet (3658 mm) measured perpendicular to the roof 
rafters. The ends of continuous bracing shall be fas
tened to blocking or anchored to a stable building com
ponent with two No. 8 screws. 

R804.3.3 Cutting and notching. Flanges· and lips of load
bearing, cold-formed steel roof framing members shall not 
be cut or notched. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

31to50 51to70 

3 4 

4 5 

4 5 

5 6 

5 7 

R804.3.4 Headers. Roof-ceiling framing above wall open- I 
ings shall be supported on headers. The allowable spans for 
headers in load-bearing walls shall not exceed the values 
set forth in Section R603.6 and Tables R603.6(1) through 
R603.6(6). 

R804.3.5 Framing of openings in roofs and ceilings. I 
Openings in roofs and ceilings shall be framed with header 
and trimmer joists. Header joist spans shall not exceed 4 feet 
(1219 mm) in length. Header and trimmer joists shall be 
fabricated from joist and track members having a minimum 
size and thickness equivalent to the adjacent ceiling joists or 
roof rafters and shall be installed in accordance with Figures I 
R804.3.5(1) and R804.3.5(2). Each header joist shall be 
connected to trimmer joists with not less than four 2-inch by 
2-inch (51 by 51 mm) clip angles. Each clip angle shall be 
fastened to both the header and trimmer joists with four No. 
8 screws, evenly spaced, through each leg of the clip angle. 
The steel thickness of the clip angles shall be not less than 
that of the ceiling joist or roof rafter. Each track section for 
a built-up header or trimmer joist shall extend the full length 
of the joist (continuous). 
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ROOF-CEILING CONSTRUCTION 

JOIST/RAFTER 

TRIMMER 

For SI: 1 foot= 304.8 mm. 

NO. B SCREWS AT 24 IN. O.C. 
TOP AND BOTTOM (TYP.) 

MINIMUM 2 IN. x 2 IN. CLIP ANGLE 
WITH 4 NO. 8 SCREWS 
THROUGH EACH LEG, BOTH 
SIDES OF CONNECTION 

For SI: 1 inch= 25.4 mm. 

406 

JOIST/RAFTER (TYP.) 

FIGURE R804.3.5(1) 
ROOF OR CEILING OPENING 

4 NO. 8 SCREWS THROUGH EACH LEG 
OF CLIP ANGLE (ONE SIDE OF 
CONNECTION) MINIMUM LENGTH EQUALS 
JOIST WEB DEPTH MINUS 1

/ 2 IN. 

FIGURE R804.3.5(2) 
HEADER TO TRIMMER CONNECTION 
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R804.3.6 Roof trusses. Cold-formed steel trusses shall be 
designed and installed in accordance with AISI S 100, Sec
tion D4. In the absence of specific bracing requirements, 
trusses shall be braced in accordance with accepted indus
try practices, such as the SBCA Cold-Formed Steel Build
ing Component Safety lnfonnation (CFSBCSI) Guide to 
Good Practice for Handling, Installing & Bracing of 
Cold-Formed Steel Trusses. Trusses shall be connected to 
the top track of the load-bearing wall in accordance with 
Table R804.3, either with two No. 10 screws applied 
through the flange of the truss or by using a 54-mil (1.37 
mm) clip angle with two No. 10 screws in each leg. 

R804.3.7 Ceiling and roof diaphragms. Ceiling and roof 
diaphragms shall be in accordance with this section. 

R804.3.7.1 Ceiling diaphragms. At gable endwalls a 
ceiling diaphragm shall be provided by attaching a 
minimum 1

/ 2-inch (12.7 mm) gypsum board or a mini
mum 3

/ 8-inch (9.5 mm) wood structural panel sheath
ing, that complies with Section R803, to the bottom of 
ceiling joists or roof trusses and connected to wall 
framing in accordance with Figures R804.3.7.l(l) and 
R804.3.7.1(2), unless studs are designed as full height 
without bracing at the ceiling. Flat blocking sha.U con
sist of C-shaped or track section with a minimum thick
ness of 33 mils (0.84 mm). For a gypsum board 
sheathed ceiling, the diaphragm length shall be in 

ROOF-CEILING CONSTRUCTION 

accordance with Table R804.3.7.1. For a wood struc
tural panel sheathed ceiling, the diaphragm length shall 
be not less than 12 feet (3658 mm) for building widths 
less than 36 feet (10 973 mm), or not less than 14 feet 
(4267 mm) for building widths greater than or equal to 
36 feet (10 973 mm). 

The ceiling diaphragm shall be secured with screws 
spaced at a maximum 6 inches (152 mm) o.c. at panel 
edges and a maximum 12 inches (305 mm) o.c. in the 
field. The required lengths in Table R804.3.7.1 for gyp
sum board sheathed ceiling diaphragms shall be permit
ted to be multiplied by 0.35 if all panel edges are 
blocked. Multiplying the required lengths in Table 
R804.3.7.1 for gypsum board sheathed ceiling dia
phragms by 0.9 shall be permitted if all panel edges are 
secured with screws spaced at 4 inches (102 mm) o.c. 

R804.3.7.2 Roof diaphragm. A roof diaphragm shall 
be provided by attaching a minimum of 3

/ 8-inch (9.5 
mm) wood structural panel which complies with Sec
tion R803 to roof rafters or truss top chords in accor
dance with Table R804.3. Buildings with 3:1 or larger 
plan aspect ratio and with roof rafter slope (pitch) of 
9:12 or larger shall have the roof rafters and ceiling 
joists blocked in accordance with Figure R804.3.7(2). I 

TABLE R804.3.7.1 

Roof pitch 

3:12 
to 

6:12 

6:12 
to 

9:12 

9:12 
to 

12:12 

REQUIRED LENGTHS FOR CEILING DIAPHRAGMS AT GABLE ENDWALLS 
GYPSUM BOARD SHEATHED, CEILING HEIGHT= 8 FEETa,b,c,d,e,f,g 

EXPOSURE CATEGORY ULTIMATE DESIGN WIND SPEED (mph) 

B 126 < 139 -
c 110 - 126 

Building endwall width (feet) Minimum diaphragm length (feet) 

24-28 20 22 28 

> 28-32 22 28 32 

> 32- 36 26 32 38 

> 36-40 30 36 44 

>24-28 22 26 32 

> 28 - 32 26 32 38 

> 32- 36 32 38 44 

> 36-40 36 44 52 

> 24- 28 26 30 36 

>28 - 32 30 36 42 

> 32- 36 36 42 50 

> 36-40 42 50 60 

For SI: 1 inch= 25.4 mm, 1 pound per square foot= 0.0479 k:Pa, 1 mile per hour= 0.447 mis, 1 foot= 304.8 mm, 1 mil= 0.0254 mm. 

-
< 139 

32 

38 

44 

50 

36 

44 

52 

60 

42 

50 

60 

70 

a. Ceiling diaphragm is composed of 1/ 2-inch gypsum board (min. thickness) secured with screws spaced at 6 inches o.c. at panel edges and 12 inches o.c. 
infield. Use No. 8 screws (min.) where framing members have a designation thickness of 54 mils or less and No. 10 screws (min.) where framing members 
have a designation thickness greater than 54 mils. 

b. Maximum aspect ratio (length/width) of diaphragms is 2: 1. 
c. Building width is in the direction of horizontal framing members supported by the wall studs. 
d. Required diaphragm lengths are to be provided at each end of the structure. 
e. Multiplying required diaphragm lengths by 0.35 is permitted if all panel edges are blocked. 
f. Multiplying required diaphragm lengths by 0.9 is permitted if all panel edges are secured with screws spaced at 4 inches o.c. 
g. To determine the minimum diaphragm length for buildings with ceiling heights of 9 feet or 10 feet values in the table above shall be multiplied by 1.15. I 
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ROOF-CEILING CONSTRUCTION 

CEILING JOISTS 

FLAT STUD OR TRACK 
BLOCKING AT 48 IN. O.C. 
AT FIRST TWO JOIST 
SPACES 

3 NO. 8 SCREWS AT --~ 
EACH STUD 

STUD BLOCKING 
AT CEILING 
ELEVATION 

GABLE 
ENDWALL 
STUDS 

For SI: 1 inch = 25 .4 mm. 

For SI: 1 inch= 25.4 mm. 

408 

------ ------- [ 
\_NO. 8 SCREWS AT 

6 INCHES O.C. TO 
FLAT BLOCKING 

FIGURE R804.3.7.1(1) 

[ 
\___ WOOD STRUCTURAL 

PANEL OR GYPSUM 
BOARD DIAPHRAGM 

CEILING DIAPHRAGM TO GABLE ENDWALL DETAIL 

FIGURE R804.3.7.1(2) 
CEILING DIAPHRAGM TO SIDEWALL DETAIL 

ROOF RAFTER 
(OR TRUSS TOP CHORD) 

---- CEILING JOIST 
(OR TRUSS BOTTOM CHORD) 

WOOD STRUCTURAL 
'---- PANEL OR GYPSUM 

BOARD DIAPHRAGM 
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11
/, JN. x 33 MIL CONT. 

STRAP LAP 12 JN. WITH 
4 NO. 5 SCREWS WHERE 
SPLICE REQUIRED 

SCREW THROUGH ROOF -----+-+----¥ 
SHEATHING TO STRAP 
NO. 8 AT 6 JN. O.C. 

ROOF-CEILING CONSTRUCTION 

SHADED AREA INDICATES 
\~' ~BLOCKING BREAK SHAPE 

/ AT12FTO.C, 

43MJL i 4 BLKG LENGTH L ROOF 
REQUIRED TO SLOPE 
LAP WALL TRACK 
FLANGE A MIN. 
11/,JN. 

SCREWS THROUGH STRAP 
TO BLKG AND BLKG TO TOP 
OF WALL TRACK FLANGE 
NO. 8AT6 IN. O.C. 

NOTE: BLKG SHALL -
BE PERMJTIED TO 
BE ATTACHED TO 
OUTSIDE FACE OF 
SHEATHING OR PREFERABLY 
DIRECTLY TO TRACK 
FLANGE PRIOR TO SHEATHING 
PLACEMENT AS SHOWN 

For SI: 1 mil= 0.0254 mm, 1 inch= 25.4 mm. 

FIGURE R804.3.7(2) 
ROOF BLOCKING DETAIL 

R804.3.8 Roof tie-down. Roof assemblies shall be con
nected to walls below in accordance with Table R804.3. A 
continuous load path shall be provided to transfer uplift 
loads to the foundation. 

SECTION R805 
CEILING FINISHES 

RSOS.1 Ceiling installation. Ceilings shall be installed in 
accordance with the requirements for interior wall finishes as 
provided in Section R702. 

SECTION R806 
ROOF VENTILATION 

entrance of rain or snow. Ventilation openings shall have a 
least dimension of 1/ 16 inch (1.6 mm) minimum and 1

/ 4 inch 
(6.4 mm) maximum. Ventilation openings having a least 
dimension larger than 1

/ 4 inch (6.4 mm) shall be provided 
with corrosion-resistant wire cloth screening, hardware cloth 
or silnilar material with openings having a least dimension of 
1
/ 16 inch (1.6 mm) minimum and 1

/ 4 inch (6.4 mm) maximum. 
Openings in roof fralning members shall conform to the 
requirements of Section R802.7. Required ventilation open
ings shall open directly to the outside air. 

R806.2 Minimum vent area. The minimum net free ventilat
ing area shall be 1

/ 150 of the area of the vented space. 

I 
R806.1 Ventilation required. Enclosed attics and enclosed 
rafter spaces formed where ceilings are applied directly to the 
underside of roof rafters shall have cross ventilation for each 
separate space by ventilating openings protected against the 

Exception: The lninimum net free ventilation area shall be 
1
/ 300 of the vented space provided one or more of the fol

lowing conditions are met: 

1. In Climate Zones 6, 7 and 8, a Class I or II vapor 
retarder is installed on the warm-in-winter side of 
the ceiling. 
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ROOF-CEILING CONSTRUCTION 

2. Not less than 40 percent and not more than 50 per
cent of the required ventilating area is provided by 
ventilators located in the upper portion of the attic or 
rafter space. Upper ventilators shall be located not 
more than 3 feet (914 mm) below the ridge or high
est point of the space, measured vertically, with the 
balance of the required ventilation provided by eave 
or cornice vents. Where the location of wall or roof 
framing members conflicts with the installation of 
upper ventilators, installation more than 3 feet (914 
mm) below the ridge or highest point of the space 
shall be permitted. 

R806.3 Vent and insulation clearance. Where eave or cor
nice vents are installed, insulation shall not block the free 
flow of air. Not less than a I-inch (25 mm) space shall be pro
vided between the insulation and the roof sheathing and at the 
location of the vent. 

R806.4 Installation and weather protection. Ventilators 
shall be installed in accordance with manufacturer's instruc
tions. fustallation of ventilators in roof systems shall be in 
accordance with the requirements of Section R903. fustalla
tion of ventilators in wall systems shall be in accordance with 
the requirements of Section R703.1. 

R806.5 Unvented attic and unvented enclosed rafter 
assemblies. Unvented attics and unvented enclosed roof 
framing assemblies created by ceilings that are applied 
directly to the underside of the roof framing members and 
structural roof sheathing applied directly to the top of the roof 
framing members/rafters, shall be permitted where all the fol
lowing conditions are met: 

1. The unvented attic space is completely within the 
building thermal envelope. 

2. No interior Class I vapor retarders are installed on the 
ceiling side (attic floor) of the unvented attic assembly 
or on the ceiling side of the unvented enclosed roof 
framing assembly. 

3. Where wood shingles or shakes are used, a minimum 1/ 4-

inch (6.4 mm) vented airspace separates the shingles or 
shakes and the roofing underlayment above the struc
tural sheathing. 

4. In Climate Zones 5, 6, 7 and 8, any air-impermeable 
insulation shall be a Class II vapor retarder, or shall 
have a Class II vapor retarder coating or covering in 
direct contact with the underside of the insulation. 

5. fusulation shall be located in accordance with the fol
lowing: 

410 

5.1. Item 5.1.1, 5.1.2; 5.1.3 or 5.1.4 shall be met, 
depending on the air permeability of the insula
tion directly under the structural roof sheathing. 

5.1.1. Where only air-impermeable insula
tion is provided, it shall be applied in 
direct contact with the underside of the 
structural roof sheathing. 

5.1.2. Where air-permeable insulation is pro
vided inside the building thermal enve
lope, it shall be installed in accordance 

with Section 5 .1. fu addition to the air
permeable insulation installed directly 
below the structural sheathing, rigid 
board or sheet insulation shall be 
installed directly above the structural 
roof sheathing in accordance with the 
R-values in Table R806.5 for condensa
tion control. 

5.1.3. Where both air-impermeable and air
permeable insulation are provided, the 
air-impermeable insulation shall be 
applied in direct contact with the under
side of the structural roof sheathing in 
accordance with Item 5 .1.1 and shall be 
in accordance with the R-values in 
Table R806.5 for condensation control. 
The air-permeable insulation shall be 
installed directly under the air-imper
meable insulation. 

5.1.4. Alternatively, sufficient rigid board or 
sheet insulation shall be installed 
directly above the structural roof 
sheathing to maintain the monthly aver
age temperature of the underside of the 
structural roof sheathing above 45°F 
(7°C). For calculation purposes, an inte
rior air temperature of 68°F (20°C) is 
assumed and the exterior air tempera
ture is assumed to be the monthly aver
age outside air temperature of the three 
coldest months. 

5.2. Where preformed insulation board is used as the 
air-impermeable insulation layer, it shall be 
sealed at the perimeter of each individual sheet 
interior surface to form a continuous layer. 

TABLE R806.5 
INSULATION FOR CONDENSATION CONTROL 

CLIMATE ZONE 
MINIMUM RIGID BOARD ON AIR-

IMPERMEABLE INSULATION R-VALUE'·b 

2B and 3B tile roof only 0 (none required) 

1, 2A, 2B, 3A, 3B, 3C R-5 

4C R-10 

4A,4B R-15 

5 R-20 

6 R-25 

7 R-30 

8 R-35 

a. Contributes to but does not supersede the requirements in Section Nl 102. 

b. Alternatively, sufficient continuous insulation shall be installed directly I 
above the structural roof sheathing to maintain the monthly average 
temperature of the underside of the structural roof sheathing above 45°F 
(7°C). For calculation purposes, an interior air temperature of 68°F (20°C) 
is assumed and the exterior air temperature is assumed to be the monthly 
average outside air temperature of the three coldest months. 
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SECTION R807 
ATTIC ACCESS 

R807.1 Attic access. Buildings with combustible ceiling or 
roof construction shall have an attic access opening to attic 
areas that have a vertical height of 30 inches (762 mm) or 
greater over an area of not less than 30 square feet (2.8 m2

). 

The vertical height shall be measured from the top of the ceil
ing framing members to the underside of the roof framing 
members. 

The rough-framed opening shall be not less than 22 inches 
by 30 inches (559 mm by 762 mm) and shall be located in a 
hallway or other readily accessible location. Where located in 
a wall, the opening shall be not less than 22 inches wide by 
30 inches high (559 mm wide by 762 mm high). Where the 
access is located in a ceiling, minimum unobstructed head
room in the attic space shall be 30 inches (762 mm) at some 
point above the access measured vertically from the bottom 
of ceiling framing members. See Section M1305.l.3 for 
access requirements where mechanical equipment is located 
in attics. 
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CHAPTER 9 

ROOF ASSEMBLIES 

SECTION R901 
GENERAL 

R901.1 Scope. The provisions of this chapter shall govern the 
design, materials, construction and quality of roof assemblies. 

SECTION R902 
FIRE CLASSIFICATION 

R902.1 Roofing covering materials. Roofs shall be covered 
with materials as set forth in Sections R904 and R905. Class 
A, B or C roofing shall be installed in jurisdictions designated 
by law as requiring their use or where the edge of the roof is 
less than 3 feet (914 mm) from a lot line. Class A, B and C 
roofing required by this section to be listed shall be tested in 
accordance with UL 790 or ASTM E 108. 

Exceptions: 

1. Class A roof assemblies include those with cover
ings of brick, masonry and exposed concrete roof 
deck. 

2. Class A roof assemblies include ferrous or copper 
shingles or sheets, metal sheets and shingles, clay or 
concrete roof tile, or slate installed on noncombusti
ble decks. 

3. Class A roof assemblies include minimum 16 
ounces per square foot copper sheets installed over 
combustible decks. 

4. Class A roof assemblies include slate installed over 
underlayment over combustible decks. 

R902.2 Fire-retardant-treated shingles and shakes. Fire
retardant-treated wood shakes and shingles shall be treated by 
impregnation with chemicals by the full-cell vacuum-pres
sure process, in accordance with AWPA Cl. Each bundle 
shall be marked to identify the manufactured unit and the 
manufacturer, and shall be labeled to identify the classifica
tion of the material in accordance with the testing required in 
Section R902.l, the treating company and the quality control 
agency. 

R902.3 Building-integrated photovoltaic product. Build
ing-integrated photovoltaic products installed as the roof cov
ering shall be tested, listed and labeled for fire classification 
in accordance with Section R902.1. 

R902.4 Rooftop-mounted photovoltaic panels and mod
ules. Rooftop-mounted photovoltaic panels and modules 
installed on or above the roof covering shall be tested, listed 
and identified with a fire classification in accordance with UL 
1703. Class A, B or C photovoltaic panels and modules shall 
be installed in jurisdictions designated by law as requiring 
their use or where the edge of the roof is less than 3 feet (914 
mm) from a lot line. 
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SECTION R903 
WEATHER PROTECTION 

R903.l General. Roof decks shall be covered with approved 
roof coverings secured to the building or structure in accor
dance with the provisions of this chapter. Roof assemblies shall 
be designed and installed in accordance with this code and the 
approved manufacturer's instructions such that the roof assem
bly shall serve to protect the building or structure. 

R903.2 Flashing. Flashings shall be installed in a manner 
that prevents moisture from entering the wall and roof 
through joints in copings, through moisture permeable mate
rials and at intersections with parapet walls and other penetra
tions through the roof plane. 

R903.2.1 Locations. Flashings shall be installed at wall 
and roof intersections, wherever there is a change in roof 
slope or direction and around roof openings. A flashing 
shall be installed to divert the water away from where the 
eave of a sloped roof intersects a vertical sidewall. Where 
flashing is of metal, the metal shall be corrosion resistant 
with a thickness of not less than 0.019 inch (0.5 mm) (No. 
26 galvanized sheet). 

R903.2.2 Crickets and saddles. A cricket or saddle shall 
be installed on the ridge side of any chimney or penetra
tion more than 30 inches (762 mm) wide as measured per
pendicular to the slope. Cricket or saddle coverings shall 
be sheet metal or of the same material as the roof covering. 

Exception: Unit skylights installed in accordance with 
Section R308.6 and flashed in accordance with the 
manufacturer's instructions shall be permitted to be 
installed without a cricket or saddle. 

R903.3 Coping. Parapet walls shall be properly coped with 
noncombustible, weatherproof materials of a width not less 
than the thickness of the parapet wall. 

R903.4 Roof drainage. Unless roofs are sloped to drain over 
roof edges, roof drains shall be installed at each low point of 
the roof. 

R903.4.l Secondary (emergency overflow) drains or 
scuppers. Where roof drains are required, secondary emer
gency overflow roof drains or scuppers shall be provided 
where the roof perimeter construction extends above the 
roof in such a manner that water will be entrapped if the pri
mary drains allow buildup for any reason. Overflow drains 
having the same size as the roof drains shall be installed 
with the inlet flow line located 2 inches (51 mm) above the 
low point of the roof, or overflow scuppers having three 
times the size of the roof drains and having a minimum 
opening height of 4 inches (102 mm) shall be installed in 
the adjacent parapet walls with the inlet flow located 2 
inches (51 mm) above the low point of the roof served. The 
installation and sizing of overflow drains, leaders and con
ductors shall comply with Sections 1106 and 1108 of the 
International Plumbing Code, as applicable. 
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Overflow drains shall discharge to an approved loca
tion and shall not be connected to roof drain lines. 

SECTION R904 
MATERIALS 

R904.1 Scope. The requirements set forth in this section shall 
apply to the application of roof covering materials specified 
herein. Roof assemblies shall be applied in accordance with 
this chapter and the manufacturer's installation instructions. 
Installation of roof assemblies shall comply with the applica
ble provisions of Section R905. 

R904.2 Compatibility of materials. Roof assemblies shall 
be of materials that are compatible with each other and with 
the building or structure to which the materials are applied. 

I 
R904.3 Material specifications and physical characteris
tics. Roof covering materials shall conform to the applicable 
standards listed in this chapter. 

R904.4 Product identification. Roof covering materials shall 
be delivered in packages bearing the manufacturer's identify
ing marks and approved testing agency labels required. Bulk 
shipments of materials shall be accompanied by the same 
iuformation issued in the form of a certificate or on a bill of 
lading by the manufacturer. 

SECTION R905 
REQUIREMENTS FOR ROOF COVERINGS 

R905.1 Roof covering application. Roof coverings shall be 
applied in accordance with the applicable provisions of this 
section and the manufacturer's installation instructions. 
Unless otherwise specified in this section, roof coverings 
shall be installed to resist the component and cladding loads 

specified in Table R301.2(2), adjusted for height and expo
sure in accordance with Table R301.2(3). 

R905.l.1 Underlayment. Underlayment for asphalt shin
gles, clay and concrete tile, metal roof shingles, mineral
surfaced roll roofing, slate and slate-type shingles, wood 
shingles, wood shakes and metal roof panels shall conform 
to the applicable standards listed in this chapter. Underlay
ment materials required to comply with ASTM D 226, D 
1970, D 4869 and D 6757 shall bear a label indicating com
pliance to the standard designation and, if applicable, type 
classification indicated in Table R905.l.l(l). Underlay
ment shall be applied in accordance with Table 
R905 .1.1 (2). Underlayment shall be attached in accordance 
with Table R905.l.1(3). 

Exceptions: 

1. As an alternative, self-adhering polymer-modi
fied bitumen underlayment complying with 
ASTM D 1970 installed in accordance with both 
the underlayment manufacturer's and roof cover
ing manufacturer's instructions for the deck 
material, roof ventilation configuration and cli
mate exposure for the roof covering to be 
installed, shall be permitted. 

2. As an alternative, a minimum 4-inch-wide (102 
mm) strip of self-adhering polymer-modified 
bitumen membrane complying with ASTM D 
1970, installed in accordance with the manufac
turer's instructions for the deck material, shall be 
applied over all joints in the roof decking. An 
approved underlayment for the applicable roof 
covering for maximum ultimate design wind 
speeds, vult• less than 140 miles per hour shall be 
applied over the entire roof over the 4-inch-wide 
(102 mm) membrane strips. 

TABLE R905.1.1(1) 
UNDERLAYMENT TYPES 

ROOF COVERING SECTION 
MAXIMUM ULTIMATE DESIGN MAXIMUM ULTIMATE DESIGN 
WIND SPEED, Vutt< 140 MPH WIND SPEED, Vutt;;,, 140 MPH 

ASTM D 226 Type I ASTM D 226 Type II 
Asphalt shingles R905.2 ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

ASTMD6757 ASTMD6757 

ASTM D 226 Type II ASTM D 226 Type II 

Clay and concrete tile R905.3 
ASTM D 2626 Type I ASTM D 2626 Type I 
ASTM D 6380 Class M mineral- ASTM D 6380 Class M mineral-

surfaced roll roofing surfaced roll roofing 

Metal roof shingles R905.4 
ASTM D 226 Type I or II ASTM D 226 Type II 
ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

Mineral-surfaced roll roofing R905.5 
ASTM D 226 Type I or II ASTM D 226 Type II 
ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

Slate and slate-type shingles R905.6 
ASTM D 226 Type I ASTM D 226 Type II 
ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

Wood shingles R905.7 
ASTM D 226 Type I or II ASTM D 226 Type II 
ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

Wood shakes R905.8 
ASTM D 226 Type I or II ASTM D 226 Type II 
ASTM D 4869 Type I, II, III or IV ASTM D 4869 Type IV 

Metal panels R905.10 Manufacturer's instructions 
ASTM D 226 Type II 
ASTM D 4869 Type IV 
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Asphalt shingles R905.2 

Clay and concrete tile R905.3 

Metal roof shingles R905.4 

Mineral-surfaced roll 
R905.5 

roofing 

Slate and slate-type 
R905.6 

shingles 

Wood shingles R905.7 

Wood shakes R905.8 

Metal panels R905.10 

For SI: 1 inch= 25.4 mm, I foot= 304.8 mm. 

TABLE R905.1.1(2) 
UNDERLAYMENT APPLICATION 

MAXIMUM ULTIMATE DESIGN 
WIND SPEED, v.11 <140 MPH 

For roof slopes from two units vertical in 12 
units horizontal (2: 12), up to four units vertical 
in 12 units horizontal (4:12), underlayment shall 
be two layers applied in the following manner: 
apply a 19-inch strip of underlayment felt paral-
lel to and starting at the eaves. Starting at the 
eave, apply 36-inch-wide sheets ofunderlay-
ment, overlapping successive sheets 19 inches. 
Distortions in the underlayment shall not inter-
fere with the ability of the shingles to seal. 

For roof slopes of four units vertical in 12 
units horizontal (4:12) or greater, underlayment 
shall be one layer applied in the following man-
ner: underlayment shall be applied shingle fash-
ion, parallel to and starting from the eave and 
lapped 2 inches, Distortions in the underlayment 
shall not interfere with the ability of the shingles 
to seal. End laps shall be 4 inches and shall be 
offset by 6 feet. 

For roof slopes from two and one-half units ver-
tical in 12 units horizontal (21

/ 2:12), up to four 
units vertical in 12 units horizontal ( 4: 12), under-
layment shall be a minimum of two layers applied 
as follows: starting at the eave, apply a 19-inch 
strip of underlayment parallel with the eave. 
Starting at the eave, apply 36-inch-wide strips of 
underlayment felt, overlapping successive sheets 
19 inches. 

For roof slopes of four units vertical in 12 units 
horizontal (4:12) or greater, underlayment shall 
be a minimum of one layer of underlayment felt 
applied shingle fashion, parallel to and starting 
from the eaves and lapped 2 inches. End laps shall 
be 4 inches and shall be offset by 6 feet. 

Apply in accordance with the manufacturer's 
installation instructions. 
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MAXIMUM ULTIMATE DESIGN 
WIND SPEED, v.11 <!: 140 MPH 

Same as Maximum Ultimate Design Wind Speed, 
vult < 140 mph except all laps shall be not less 
than 4 inches. 

Same as Maximum Ultimate Design Wind 
Speed, Vu1t < 140 mph except all laps shall be not 
less than 4 inches. 

For roof slopes from two units vertical in 12 
units horizontal (2: 12), up to four units vertical 
in 12 units horizontal ( 4: 12), underlayment shall 
be two layers applied in the following manner: 
apply a 19-inch strip of underlayment felt paral-
lel to and starting at the eaves. Starting at the 
eave, apply 36-inch-wide sheets of underlay-
ment, overlapping successive sheets 19 inches, 
and fastened sufficiently to hold in place. 

For roof slopes of four units vertical in 12 
units horizontal (4:12) or greater, underlayment 
shall be one layer applied in the following man-
ner: underlayment shall be applied shingle fash-
ion, parallel to and starting from the eave and 
lapped 4 inches. End laps shall be 4 inches and 
shall be offset by 6 feet. 
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ROOF COVERING 

Asphalt shingles 

Clay and concrete tile 

Metal roof shingles 

Mineral-surfaced roll roofing 

Slate and slate-type shingles 

Wood shingles 

Wood shakes 

Metal panels 

For SI: 1 inch= 25.4 mm. 
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SECTION 

R905.2 

R905.3 

R905.4 

R905.5 

R905.6 

R905.7 

R905.8 

R905.10 

TABLE R905.1.1(3) 
UNDERLAYMENTATTACHMENT 

MAXIMUM ULTIMATE DESIGN 
WIND SPEED, Vu1t < 140 MPH 

Fastened sufficiently to hold in place 

Manufacturer's installation instructions. 

MAXIMUM ULTIMATE DESIGN 
WIND SPEED, Vu1t ~ 140 MPH 

The underlayment shall be attached with 
corrosion-resistant fasteners in a grid pat-
tern of 12 inches between side laps with a 6-
inch spacing at the side laps. 

Underlayment shall be attached using 
metal or plastic cap nails or cap staples with 
a nominal cap diameter of not less than 1 
inch. Metal caps shall have a thiclrness of 
not less than 32-gage sheet metal. Power-
driven metal caps shall have a minimum 
thickness of 0.010 inch. Minimum thick-
ness of the outside edge of plastic caps shall 
be 0.035 inch. The cap nail shank shall be 
not less than 0.083 inch for ring shank cap 
nails and 0.091 inch for smooth shank cap 
nails. Staples shall be not less than 21 gage. 
Cap nail shank and cap staple legs shall 
have a length sufficient to penetrate through 
the roof sheathing or not less than 3/ 4 inch 
into the roof sheathing. 

The underlayment shall be attached with 
corrosion-resistant fasteners in a grid pat-
tern of 12 inches between side laps with a 6-
inch spacing at the side laps. 

Underlayment shall be attached using 
metal or plastic cap nails or cap staples with 
a nominal cap diameter of not less than 1 
inch. Metal caps shall have a thiclrness of at 
least 32-gage sheet metal. Power-driven 
metal caps shall have a minimum thiclrness 
of 0.010 inch. Minimum thickness of the 
outside edge of plastic caps shall be 0.035 
inch. The cap nail shank shall be not less 
than 0 .083 inch for ring shank cap nails and 
0.091 inch for smooth shank cap nails. Sta-
ples shall be not less than 21 gage. Cap nail 
shank and cap staple legs shall have a length 
sufficient to penetrate through the roof 
sheathing or not less than 3

/ 4 inch into the 
roof sheathing. 
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R905.l.2 Ice barriers. In areas where there has been a his
tory of ice forming along the eaves causing a backup of 
water as designated in Table R301.2(1), an ice barrier shall 
be installed for asphalt shingles, metal roof shingles, min
eral-surfaced roll roofing, slate and slate-type shingles, 
wood shingles and wood shakes. The ice barrier shall con
sist of not fewer than two layers of underlayment cemented 
together, or a self-adhering polymer-modified bitumen 
sheet shall be used in place of normal underlayment and 
extend from the lowest edges of all roof surfaces to a point 
not less than 24 inches (610 mm) inside the exterior wall 
line of the building. On roofs with slope equal to or greater 
than 8 units vertical in 12 units horizontal, the ice barrier 
shall also be applied not less than 36 inches (914 mm) mea
sured along the roof slope from the eave edge of the build
ing. 

Exception: Detached accessory structures not contain
ing conditioned floor area. 

R905.2 Asphalt shingles. The installation of asphalt shingles 
shall comply with the provisions of this section. 

R905.2.1 Sheathing requirements. Asphalt shingles shall 
be fastened to solidly sheathed decks. 

R905.2.2 Slope. Asphalt shingles shall be used only on 
roof slopes of two units vertical in 12 units horizontal 
(2:12) or greater. For roof slopes from two units vertical in 
12 units horizontal (2: 12) up to four units vertical in 12 
units horizontal ( 4: 12), double underlayment application is 
required in accordance with Section R905 .1.1. 

R905.2.3 Underlayment. Underlayment shall comply 
with Section R905.l.1. 

R905.2.4 Asphalt shingles. Asphalt shingles shall comply 
with ASTM D 3462. 

R905.2.4.1 Wind resistance of asphalt shingles. 
Asphalt shingles shall be tested in accordance with 
ASTM D 7158. Asphalt shingles shall meet the classifi
cation requirements of Table R905.2.4.1 for the appro-
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priate ultimate design wind speed. Asphalt shingle 
packaging shall bear a label to indicate compliance 
with ASTM D 7158 and the required classification in 
Table R905.2.4.1. 

Exception: Asphalt shingles not included in the 
scope of ASTM D 7158 shall be tested and labeled 
to indicate compliance with ASTM D 3161 and the 
required classification in Table R905.2.4.1. 

R905.2.5 Fasteners. Fasteners for asphalt shingles shall 
be galvanized steel, stainless steel, aluminum or copper 
roofing nails, minimum 12-gage [0.105 inch (3 mm)] 
shank with a minimum 3

/ 8-inch-diameter (9.5 mm) head, 
complying with ASTM F 1667, of a length to penetrate 
through the roofing materials and not less than 3

/ 4 inch 
(19.1 mm) into the roof sheathing. Where the roof sheath
ing is less than 3/ 4 inch (19.1 mm) thick, the fasteners shall 
penetrate through the sheathing. 

R905.2.6 Attachment. Asphalt shingles shall have the 
minimum number of fasteners required by the manufac
turer, but not less than four fasteners per strip shingle or 
two fasteners per individual shingle. Where the roof slope 
exceeds 21 units vertical in 12 units horizontal (21:12, 
175-percent slope), shingles shall be installed as required 
by the manufacturer. 

R905.2.7 Ice barrier. Where required, ice barriers shall I 
comply with Section R905. l.2. 

R905.2.8 Flashing. Flashing for asphalt shingles shall 
comply with this section. 

R905.2.8.l Base and cap flashing. Base and cap flash
ing shall be installed in accordance with manufacturer's 
instructions. Base flashing shall be of either corrosion
resistant metal of minimum nominal 0.019-inch (0.5 
mm) thickness or mineral-surfaced roll roofing weigh
ing not less than 77 pounds per 100 square feet ( 4 kg/ 
m2

). Cap flashing shall be corrosion-resistant metal of 
minimum nominal 0.019-inch (0.5 mm) thickness. 

TABLE R905.2.4.1 
CLASSIFICATION OF ASPHALT ROOF SHINGLES 

MAXIMUM ULTIMATE DESIGN MAXIMUM BASIC WIND SPEED, ASTM D7158° ASTM D3161 
WIND SPEED, V"" VAsaFROM TABLE R301.2.1.3 SHINGLE CLASSIFICATION SHINGLE CLASSIFICATION FROM FIGURE R301.2(4)A (mph) (mph) 

110 85 D,GorH A,DorF 

116 90 D,GorH A,DorF 

129 100 GorH A,DorF 

142 110 GorH F 

155 120 GorH F 

168 130 H F 

181 140 H F 

194 150 H F 
For SI: 1 foot= 304.8 mm; 1 mph= 0.447 mis. 
a. The standard calculations contained in ASTM D 7158 assume Exposure Category B or C and building height of 60 feet or less. Additional calculations are 

required for conditions outside of these assumptions. 

2015 INTERNATIONAL RESIDENTIAL CODE® 417 



ROOF ASSEMBLIES 

R905.2.8.2 Valleys. Valley linings shall be installed in 
accordance with the manufacturer's instructions before 
applying shingles. Valley linings of the following types 
shall be permitted: 

l. For open valleys (valley lining exposed) lined 
with metal, the valley lining shall be not less than 
24 inches ( 610 mm) wide and of any of the corro
sion-resistant metals in Table R905.2.8.2. 

2. For open valleys, valley lining of two plies of 
mineral-surfaced roll roofing, complying with 
ASTM D 3909 or ASTM D 6380 Class M, shall 
be permitted. The bottom layer shall be 18 inches 
(457 mm) and the top layer not less than 36 
inches (914 mm) wide. 

3. For closed valleys (valley covered with shingles), 
valley lining of one ply of smooth roll roofing 
complying with ASTM D 6380 and not less than 
36 inches wide (914 mm) or valley lining as 
described in Item 1 or 2 shall be permitted. Self
adhering polymer modified bitumen underlay
ment complying with ASTM D 1970 shall be per
mitted in lieu of the lining material. 

R905.2.8.3 Sidewall flashing. Base flashing against a 
vertical sidewall shall be continuous or step flashing 
and shall be not less than 4 inches (102 mm) in height 
and 4 inches (102 mm) in width and shall direct water 
away from the vertical sidewall onto the roof or into the 
gutter. Where siding is provided on the vertical side
wall, the vertical leg of the flashing shall be continuous 
under the siding. Where anchored masonry veneer is 
provided on the vertical sidewall, the base flashing 
shall be provided in accordance with this section and 
'counterflashing shall be provided in accordance with 
Section R703.7.2.2. Where exterior plaster or adhered 
masonry veneer is provided on the vertical sidewall, the 
base flashing shall be provided in accordance with this 
section and Section R703.6.3. 

R905.2.8.4 Other flashing. Flashing against a vertical 
front wall, as well as soil stack, vent pipe and chimney 

flashing, shall be applied in accordance with the asphalt 
shingle manufacturer's printed instructions. 

R905.2.8.5 Drip edge. A drip edge shall be provided at 
eaves and rake edges of shingle roofs. Adjacent segments 
of drip edge shall be overlapped not less than 2 inches (51 
mm). Drip edges shall extend not less than 1/ 4 inch (6.4 
mm) below the roof sheathing and extend up back onto 
the roof deck not less than 2 inches (51 mm). Drip edges 
shall be mechanically fastened to the roof deck at not 
more than 12 inches (305 mm) o.c. with fasteners as spec
ified in Section R905.2.5. Underlayment shall be 
installed over the drip edge along eaves and under the 
underlayment along rake edges. 

R905.3 Clay and concrete tile. The installation of clay and 
concrete tile shall comply with the provisions of this section. 

R905.3.1 Deck requirements. Concrete and clay tile shall 
be installed only over solid sheathing or spaced structural 
sheathing boards. 

R905.3.2 Deck slope. Clay and concrete roof tile shall be 
installed on roof slopes of two and one-half units vertical 
in 12 units horizontal (21

/ 2:12) or greater. For roof slopes 
from two and one-half units vertical in 12 units horizontal 
(21

/ 2: 12) to four units vertical in 12 units horizontal (4: 12), 
double underlayment application is required in accordance 
with Section R905.3.3. 

R905.3.3 Underlayment. Underlayment shall comply I 
with Section R905 .1.1. 

R905.3.4 Clay tile. Clay roof tile shall comply with 
ASTMC 1167. 

R905.3.5 Concrete tile. Concrete roof tile shall comply 
with ASTM C 1492. 

R905.3.6 Fasteners. Nails shall be corrosion resistant and 
not less than 11 gage, \ 6-inch (11 mm) head, and of suffi
cient length to penetrate the deck not less than 3

/ 4 inch (19 
mm) or through the thickness of the deck, whichever is 
less. Attaching wire for clay or concrete tile shall not be 
smaller than 0.083 inch (2 mm). Perimeter fastening areas 
include three tile courses but not less than 36 inches (914 

TABLE R905.2.8.2 
VALLEY LINING MATERIAL 

MATERIAL MINIMUM THICKNESS GAGE· WEIGHT 
(inches) (pounds) 

Cold-rolled copper 0.0216 nominal - ASTM B 370, 16 oz. per square foot 

Lead-coated copper 0.0216 nominal - ASTM B 101, 16 oz. per square foot 

High-yield copper 0.0162 nominal - ASTM B 370, 12 oz. per square foot 

Lead-coated high-yield copper 0.0162 nominal - ASTM B 101, 12 oz. per square foot 

Aluminum 0.024 - -

Stainless steel - 28 -

Galvanized steel 0.0179 26 (zinc coated G90) -

Zinc alloy 0.027 - -

Lead - - 2112 

Painted terne - - 20 

For SI: 1 inch= 25.4 mm, 1 pound= 0.454 kg. 
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mm) from either side of hips or ridges and edges of eaves 
and gable rakes. 

R905.3. 7 Application. Tile shall be applied in accordance 
with this chapter and the manufacturer's installation 
instructions, based on the following: 

1. Climatic conditions. 

2. Roof slope. 

3. Underlayment system. 

4. Type of tile being installed. 

Clay and concrete roof tiles shall be fastened in accor
dance with this section and the manufacturer's installation 
instructions. Perimeter tiles shall be fastened with not less 
than one fastener per tile. Tiles with installed weight less 
than 9 pounds per square foot (0.4 kg/m2

) require not less 
than one fastener per tile regardless of roof slope. Clay and 
concrete roof tile attachment shall be in accordance with 
the manufacturer's installation instructions where applied 
in areas where the ultimate design wind speed exceeds 130 
miles per hour (58 mis) and on buildings where the roof is 
located more than 40 feet (12 192 mm) above grade. In 
areas subject to snow, not less than two fasteners per tile 
are required. In other areas, clay and concrete roof tiles 
shall be attached in accordance with Table R905.3.7. 

TABLE R905.3.7 
CLAY AND CONCRETE TILE ATIACHMENT 

SHEATHING ROOF SLOPE 
NUMBER OF 
FASTENERS 

Solid without battens All One per tile 

Spaced or solid with 
Fasteners not 

battens and slope 
required 

-
<5:12 

5:12 :o; slope< 12:12 
One per tile/every 

Spaced sheathing other row 

without battens 
12: 12 :o; slope< 24: 12 One per tile 

R905.3.8 Flashing. At the juncture of roof vertical sur
faces, flashing and counterflashing shall be provided in 
accordance with this chapter and the manufacturer's 
installation instructions and, where of metal, shall be not 
less than 0.019 inch (0.5 mm) (No. 26 galvanized sheet 
gage) corrosion-resistant metal. The valley flashing shall 
extend not less than 11 inches (279 mm) from the center
line each way and have a splash diverter rib not less than 1 
inch (25 mm) in height at the flow line formed as part of 
the flashing. Sections of flashing shall have an end lap of 
not less than 4 inches (102 mm). For roof slopes of three 
units vertical in 12 units horizontal (25-percent slope) and 
greater, valley flashing shall have a 36-inch-wide (914 
mm) underlayment of one layer of Type I underlayment 
running the full length of the valley, in addition to other 
required underlayment. In areas where the average daily 
temperature in January is 25°F (-4°C) or less, metal valley 
flashing underlayment shall be solid-cemented to the roof
ing underlayment for slopes less than seven units vertical 
in 12 units horizontal (58-percent slope) or be of self
adhering polymer modified bitumen sheet. 
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R905.4 Metal roof shingles. The installation of metal roof 
shingles shall comply with the provisions of this section. 

R905.4.1 Deck requirements. Metal roof shingles shall 
be applied to a solid or closely fitted deck, exc;ept where 
the roof covering is specifically designed to be applied to 
spaced sheathing. 

R905.4.2 Deck slope. Metal roof shingles shall not be 
installed on roof slopes below three units vertical in 12 
units horizontal (25-percent slope). 

R905.4.3 Underlayment. Underlayment shall comply I 
with Section R905 .1.1. 

R905.4.3.l Ice barrier. Where required, ice barriers 
shall comply with Section R905. l.2. 

R905.4.4 Material standards. Metal roof shingle roof 
coverings shall comply with Table R905.10.3(1). The 
materials used for metal roof shingle roof coverings shall 
be naturally corrosion resistant or be made corrosion resis
tant in accordance with the standards and minimum thick
nesses listed in Table R905.10.3(2). 

R905.4.5 Application. Metal roof shingles shall be 
secured to the roof in accordance with ·this chapter and the 
approved manufacturer's installation instructions. 

R905.4.6 Flashing. Roof valley flashing shall be of corro
sion-resistant metal of the same material as the roof cover
ing or shall comply with the standards in Table 
R905.10.3(1). The valley flashing shall extend not less 
than 8 inches (203 mm) from the centerline each way and 
shall have a splash diverter rib not less than 3

/ 4 inch (19 
mm) in height at the flow line formed as part of the flash
ing. Sections of flashing shall have an end lap of not less 
than 4 inches (102 mm). The metal valley flashing shall 
have a 36-inch-wide (914 mm) underlayment directly 
under it consisting of one layer of underlayment running 
the full length of the valley, in addition to underlayment 
required for metal roof shingles. In areas where the aver
age daily temperature in January is 25°F (-4°C) or less, the 
metal valley flashing underlayment shall be solid 
cemented to the roofing underlayment for roof slopes 
under seven units vertical in 12 units horizontal (58-per
cent slope) or self-adhering polymer modified bitumen 
sheet. 

R905.5 Mineral-surfaced roll roofing. The installation of 
mineral-surfaced roll roofing shall comply with this section. 

R905.5.1 Deck requirements. Mineral-surfaced roll roof
ing shall be fastened to solidly sheathed roofs. 

R905.5.2 Deck slope. Mineral-surfaced roll roofing shall 
not be applied on roof slopes below one unit vertical in 12 
units horizontal (8-percent slope). 

R905.5.3 Underlayment. Underlayment shall comply I 
with Section R905.l.l. 

R905.5.3.l Ice barrier. Where required, ice barriers 
shall comply with Section R905.l.2. 

R905.5.4 Material standards. Mineral-surfaced roll roof
ing shall conform to ASTM D 3909 or ASTM D 6380, 
ClassM. 
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R905.5.5 Application. Mineral-surlaced roll roofing shall 
be installed in accordance with this chapter and the manu
facturer's instructions. 

I R905.6 Slate shingles. The installation of slate shingles shall 
comply with the provisions of this section. 

I 

R905.6.1 Deck requirements. Slate shingles shall be fas
tened to solidly sheathed roofs. 

R905.6.2 Deck slope. Slate shingles shall be used only on 
slopes of four units vertical in 12 units horizontal (33-per
cent slope) or greater. 

R905.6.3 Underlayment. Underlayment shall comply 
with Section R905 .1.1. 

R905.6.3.l Ice barrier. Where required, ice barriers 
shall comply with Section R905.l.2. 

R905.6.4 Material standards. Slate shingles shall com
ply with ASTM C 406. 

R905.6.5 Application. Minimum headlap for slate shingles 
shall be in accordance with Table R905.6.5. Slate shingles 
shall be secured to the roof with two fasteners per slate. 
Slate shingles shall be installed in accordance with this 
chapter and the manufacturer's instructions. 

TABLE R905.6.5 
SLATE SHINGLE HEADLAP 

SLOPE HEADLAP (inches) 

4: 12 s slope < 8: 12 4 

8:12 s slope< 20:12 3 

Slope s 20: 12 2 

For SI: 1 inch= 25.4 mm. 

R905.6.6 Flashing. Flashing and counterflashing shall be 
made with sheet metal. Valley flashing shall be not less 
than 15 inches (381 mm) wide. Valley and flashing metal 
shall be a minimum uncoated thickness of 0.0179-inch 
(0.5 mm) zinc coated G90. Chimneys, stucco or brick 
walls shall have not less than two plies of felt for a cap 
flashing consisting of a 4-inch-wide (102 mm) strip of felt 
set in plastic cement and extending 1 inch (25 mm) above 
the first felt and a top coating of plastic cement. The felt 
shall extend over the base flashing 2 inches (51 mm). 

R905. 7 Wood shingles. The installation of wood shingles 
shall comply with the provisions of this section. 

R905.7.1 Deck requirements. Wood shingles shall be 
installed on solid or spaced sheathing. Where spaced 
sheathing is used, sheathing boards shall be not less than 
I-inch by 4-inch (25 mm by 102 mm) nominal dimensions 
and shall be spaced on centers equal to the weather expo
sure to coincide with the placement of fasteners. 
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R905.7.1.1 Solid sheathing required. In areas where 
the average daily temperature in January is 25°F (-4°C) 

or less, solid sheathing is required on that portion of the 
roof requiring the application of an ice barrier. 

R905.7.2 Deck slope. Wood shingles shall be installed on 
slopes of three units vertical in 12 units horizontal (25-per
cent slope) or greater. 

R905.7.3 Underlayment. Underlayment shall comply I 
with Section R905.1.1. 

R905.7.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905.1.2. 

R905. 7.4 Material standards. Wood shingles shall be of 
naturally durable wood and comply with the requirements 
of Table R905.7.4. 

TABLE R905.7.4 
WOOD SHINGLE MATERIAL REQUIREMENTS 

MATERIAL MINIMUM GRADES 
APPLICABLE 

GRADING RULES 

Wood shingles of natu-
1, 2 or 3 

Cedar Shake and 
rally durable wood Shingle Bureau 

R905.7.5 Application. Wood shingles shall be installed in 
accordance with this chapter and the manufacturer's 
instructions. Wood shingles shall be laid with a side lap 
not less than 11

/ 2 inches (38 mm) between joints in 
courses, and two joints shall not be in direct alignment in 
any three adjacent courses. Spacing between shingles shall 
be not less than 1

/ 4 inch to 3
/ 8 inch (6.4 mm to 9.5 mm). 

Weather exposure for wood shingles shall not exceed 
those set in Table R905.7.5(1). Fasteners for untreated 
(naturally durable) wood shingles shall be box nails in 
accordance with Table R905.7.5(2). Nails shall be stain
less steel Type 304 or 316 or hot-dipped galvanized with a 
coating weight of ASTM A 153 Class D (1.0 oz/ft2

). Alter
natively, two 16-gage stainless steel Type 304 or 316 sta
ples with crown widths \ 6 inch (11.1 mm) minimum, 3

/ 4 
inch (19.1 mm) maximum, shall be used. Fasteners 
installed within 15 miles (24 km) of salt water coastal 
areas shall be stainless steel Type 316. Fasteners for fire
retardant-treated shingles in accordance with Section 
R902 or pressure-impregnated-preservative-treated shin
gles of naturally durable wood in accordance with A WP A 
Ul shall be stainless steel Type 316. All fasteners shall 
have a minimum penetration into the sheathing of 3/ 4 inch 
(19.1 mm). For sheathing less than 3

/ 4 inch in (19.1 mm) 
thickness, each fastener shall penetrate through the sheath
ing. Wood shingles shall be attached to the roof with two 
fasteners per shingle, positioned in accordance with the 
manufacturer's installation instructions. Fastener packag
ing shall bear a label indicating the appropriate grade 
material or coating weight. 
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TABLE R905.7.5(1) 
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE 

ROOFING LENGTH 
EXPOSURE (inches) 

MATERIAL (inches) 
GRADE 3:12 pitch to 4:12 pitch or 

< 4:12 steeper 

No.1 33/4 5 

16 No.2 31/2 4 

No. 3 3 31/2 

Shingles of No.1 41/4 5112 
naturally 

18 No.2 4 4112 
durable 
wood No. 3 31/2 4 

No.1 53/4 7112 

24 No.2 5112 61/2 

No.3 5 5112 

For SI: 1 inch= 25.4 mm. 

TABLE R905.7.5(2) 
NAIL REQUIREMENTS FOR WOOD SHAKES AND WOOD SHINGLES 

NAIL TYPE MINIMUM MINIMUM 
SHAKES AND MINIMUM 

HEAD SIZE 
SHANK 

LENGTH DIAMETER 

18" straight-split 5d box 13/4" 0.19" .080" 

18" and 24" handsplit 
6d box2" 0.19" .0915" 

andresawn 

24" taper-split 5dbox 131/ 0.19" .080" 

18" and 24" tapersawn 6d box2" 0.19" .0915" 

Nail Type 
Shingles and Minimum 

Length 

16" and 18" 3d box 11/4" 0.19" .080" 

24" 4d box 11/2" 0.19" .080" 

R905.7.6 Valley flashing. Roof flashing shall be not less 
than No. 26 gage [0.019 inches (0.5 mm)] corrosion-resis
tant sheet metal and shall extend 10 inches (254 mm) from 
the centerline each way for roofs having slopes less than 
12 units vertical in 12 units horizontal (100-percent slope), 
and 7 inches (178 mm) from the centerline each way for 
slopes of 12 units vertical in 12 units horizontal and 
greater. Sections of flashing shall have an end lap of not 
less than 4 inches (102 mm). 

R905.7.7 Label required. Each bundle of shingles shall 
be identified by a label of an approved grading or inspec
tion bureau or agency. 

R905.8 Wood shakes. The installation of wood shakes shall 
comply with the provisions of this section. 

R905.8.l Deck requirements. Wood shakes shall be used 
only on solid or spaced sheathing. Where spaced sheathing 
is used, sheathing boards shall be not less than 1-inch by 
4-inch (25 mm by 102 mm) nominal dimensions and shall 
be spaced on centers equal to the weather exposure to 
coincide with the placement of fasteners. Where 1-inch by 
4-inch (25 mm by 102 mm) spaced sheathing is installed 
at 10 inches (254 mm) on center, additional 1-inch by 4-
inch (25 mm by 102 mm) boards shall be installed 
between the sheathing boards. 
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R905.8.1.l Solid sheathing required. In areas where 
the average daily temperature in January is 25°F (-4°C) 
or less, solid sheathing is required on that portion of the 
roof requiring an ice barrier. 

R905.8.2 Deck slope. Wood shakes shall only be used on 
slopes of three units vertical in 12 units horizontal (25-per
cent slope) or greater. 

R905.8.3 Underlayment. Underlayment shall comply 
with Section R905 .1.1. 

R905.8.3.1 Ice barrier. Where required, ice barriers 
shall comply with Section R905 .1.2. 

R905.8.4 Interlayment. Interlayment shall comply with 
ASTM D 226, Type I. 

R905.8.5 Material standards. Wood shakes shall comply 
with the requirements of Table R905. 8 .5. 

TABLE R905.8.5 
WOOD SHAKE MATERIAL REQUIREMENTS 

MATERIAL 
MINIMUM APPLICABLE 
GRADES GRADING RULES 

Wood shakes of naturally durable 
1 

Cedar Shake and 
wood Shingle Bureau 

Tapersawn shakes of naturally 
1 or2 

Cedar Shake and 
durable wood Shingle Bureau 

Preservative-treated shakes and 
1 

Cedar Shake and 
shingles of naturally durable wood Shingle Bureau 

Fire-retardant-treated shakes and 
1 

Cedar Shake and 
shingles of naturally durable wood Shingle Bureau 

Preservative-treated tapersawn 
Forest Products 

shakes of Southern pine treated in 
Laboratory of the 

accordance with A WP A Standard 1 or2 
Ul (Commodity Specification A, 

Texas Forest Ser-

Use Category 3B and Section 5.6) 
vices 

R905.8.6 Application. Wood shakes shall be installed in 
accordance with this chapter and the manufacturer's 
installation instructions. Wood shakes shall be laid with a 
side lap not less than 11

/ 2 inches (38 mm) between joints in 
adjacent courses. Spacing between shakes in the same 
course shall be 3

/ 8 inch to 5
/ 8 inch (9.5 mm to 15.9 mm) I 

including tapersawn shakes. Weather exposures for wood 
shakes shall not exceed those set in Table R905.8.6. Fas
teners for untreated (naturally durable) wood shakes shall 
be box nails in accordance with Table R905.7.5(2). Nails 
shall be stainless steel Type 304, or Type 316 or hot
dipped with a coating weight of ASTM A 153 Class D (1.0 
oz/ft2

). Alternatively, two 16-gage Type 304 or Type 316 
stainless steel staples, with crown widths 7

/ 16 inch (11.1 
mm) minimum, 3

/ 4 inch (19.1 mm) maximum, shall be 
used. Fasteners installed within 15 miles (24 km) of salt 
water coastal areas shall be stainless steel Type 316. Wood 
shakes shall be attached to the roof with two fasteners per 
shake positioned in accordance with the manufacturer's 
installation instructions Fasteners for fire-retardant-treated 
(as defined in Section R902) shakes or pressure-impreg
nated-preservative-treated shakes of naturally durable 
wood in accordance with A WPA Ul shall be stainless 
steel Type 316. All fasteners shall have a minimum pene
tration into the sheathing of 3/ 4 inch (19.1 mm). Where the 
sheathing is less than 3

/ 4 inch (19.1 mm) thick, each fas-
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TABLE R905.8.6 
WOOD SHAKE WEATHER EXPOSURE AND ROOF SLOPE 

ROOFING MATERIAL LENGTH 
(inches) 

18 
Shakes of naturally durable wood 

24 

18 

Preservative-treated tapersawn 24 
shakes of Southern Yellow Pine 18 

24 

18 

Taper-sawn shakes of naturally 24 
durable wood 18 

24 

For SI: 1inch=25.4 mm. 
a. For 24-inch by 3/ 8-inch handsplit shakes, the maximum exposure is i/2 inches. 

tener shall penetrate through the sheathing. Fastener pack
aging shall bear a label indicating the appropriate grade 
material or coating weight. 

R905.8.7 Shake placement. The starter course at the 
eaves shall be doubled and the bottom layer shall be either 
15-inch (381 mm), 18-inch (457 mm) or 24-inch (610 
mm) wood shakes or wood shingles. Fifteen-inch (381 
mm) or 18-inch (457 mm) wood shakes shall be permitted 
to be used for the final course at the ridge. Shakes shall be 
interlaid with 18-inch-wide (457 mm) strips of not less 
than No. 30 felt shingled between each course in such a 
manner that no felt is exposed to the weather by position
ing the lower edge of each felt strip above the butt end of 
the shake it covers a distance equal to twice the weather 
exposure. 

R905.8.8 Valley flashing. Roof valley flashing shall be 
not less than No. 26 gage [0.019 inch (0.5 mm)] corrosion
resistant sheet metal and shall extend not less than 11 
inches (279 mm) from the centerline each way. Sections of 
flashing shall have an end lap of not less than 4 inches 
(l02mm). 

R905.8.9 Label required. Each bundle of shakes shall be 
identified by a label of an approved grading or inspection 
bureau or agency. 

R905.9 Built-up roofs. The installation of built-up roofs 
shall comply with the provisions of this section. 

R905.9.1 Slope. Built-up roofs shall have a design slope 
of not less than one-fourth unit vertical in 12 units hori
zontal (2-percent slope) for drainage, except for coal-tar 
built-up roofs, which shall have a design slope of a mini
mum one-eighth unit vertical in 12 units horizontal (I-per
cent slope). 

R905.9.2 Material standards. Built-up roof covering 
materials shall comply with the standards in Table 
R905.9.2 or UL 55A. 

R905.9.3 Application. Built-up roofs shall be installed in 
accordance with this chapter and the manufacturer's 
instructions. 
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GRADE 
EXPOSURE (inches) 

4:12 pitch or steeper 

No. l 71/2 

No.1 10· 

No.1 il2 

No.1 10 

No.2 5112 

No.2 7112 

No.1 7112 

No. l 10 

No.2 5112 

No.2 7112 

R905.10 Metal roof panels. The installation of metal roof 
panels shall comply with the provisions of this section. 

R905.10.1 Deck requirements. Metal roof panel roof 
coverings shall be applied to solid or spaced sheathing, 
except where the roof covering is specifically designed to 
be applied to spaced supports. 

R905.10.2 Slope. Minimum slopes for metal roof panels 
shall comply with the following: 

1. The minimum slope for lapped, nonsoldered-seam 
metal roofs without applied lap sealant shall be three 
units vertical in 12 units horizontal (25-percent slope). 

2. The minimum slope for lapped, nonsoldered-seam 
metal roofs with applied lap sealant shall be one-half 
unit vertical in 12 units horizontal (4-percent slope). 
Lap sealants shall be applied in accordance with the 
approved manufacturer's installation instructions. 

3. The minimum slope for standing-seam roof systems 
shall be one-quarter unit vertical in 12 units horizon
tal (2-percent slope). 

R905.10.3 Material standards. Metal-sheet roof cover
ing systems that incorporate supporting structural mem
bers shall be designed in accordance with the International 
Building Code. Metal-sheet roof coverings installed over 
structural decking shall comply with Table R905.l0.3(1). 
The materials used for metal-sheet roof coverings shall be 
naturally corrosion resistant or provided with corrosion 
resistance in accordance with the standards and minimum 
thicknesses shown in Table R905.10.3(2). 

R905.10.4 Attachment. Metal roof panels shall be 
securedto the supports in accordance with this chapter and 
the manufacturer's installation instructions. In the absence 
of manufacturer's installation instructions, the following 
fasteners shall be used: 

1. Galvanized fasteners shall be used for steel roofs. 

2. Copper, brass, bronze, copper alloy and 300-series 
stainless steel fasteners shall be used for copper roofs. 

3. Stainless steel fasteners are acceptable for metal 
roofs. 
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TABLE R905.9.2 
BUILT-UP ROOFING MATERIAL STANDARDS 

MATERIAL STANDARD STANDARD 

Acrylic coatings used in roofing ASTMD6083 

Aggregate surfacing ASTMD 1863 

Asphalt adhesive used in roofing ASTMD3747 

Asphalt cements used in roofing ASTM D 2822; D 3019; D 4586 

Asphalt-coated glass fiber base sheet ASTMD4601 

Asphalt coatings used in roofing ASTM D 1227; D 2823; D 2824; D 4479 

Asphalt glass felt ASTMD2178 

Asphalt primer used in roofing ASTMD41 

Asphalt-saturated and asphalt-coated organic felt base sheet ASTMD2626 

Asphalt-saturated organic felt (perforated) ASTMD226 

Asphalt used in roofing ASTMD312 

Coal-tar cements used in roofing ASTM D 4022; D 5643 

Coal-tar primer used in roofing, dampproofing and waterproofing ASTMD43 

Coal-tar saturated organic felt ASTMD227 

Coal-tar used in roofing ASTM D 450, Type I or II 

Glass mat, coal tar ASTMD4990 

Glass mat, venting type ASTMD4897 

Mineral-surfaced inorganic cap sheet ASTMD3909 

Thermoplastic fabrics used in roofing ASTMD 5665; D 5726 

TABLE R905.10.3(1) 
METAL ROOF COVERING STANDARDS 

ROOF COVERING TYPE STANDARD APPLICATION RATEfTHICKNESS 

Galvanized steel ASTM A 653 G90 Zinc coated 

Stainless steel ASTM A 240, 300 Series alloys 

Steel ASTMA924 

Lead-coated copper ASTMB 101 

Cold-rolled copper 
ASTM B 370 minimum 16 oz/sq ft and 12 oz/sq ft high-yield copper for metal-sheet roof-cov-
ering systems; 12 oz/sq ft for preformed metal shingle systems. 

Hard lead 2 lb/sq ft 

Soft lead 3 lb/sq ft 

Aluminum 
ASTM B 209, 0.024 minimum thickness for roll-formed panels and 0.019-inch .minimum 
thickness for pressformed shingles. 

Teme (tin) and teme-coated stainless 
Teme coating of 40 lb per double base box, field painted where applicable ill accordance with 
manufacturer's installation instructions. 

Zinc 
0.027 inch minimum thickness: 99.995% electrolytic high-grade zinc with alloy additives of 
copper (0.08 - 0.20%), titanium (0.07% - 0.12%) and aluminum (0.015%). 

For SI: 1 ounce per square foot= 0.305 kg/m2, 1 pound per square foot= 4.214 kg/m2
, 1 inch= 25.4 mm, 1 pound= 0.454 kg. 
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TABLE R905.10.3(2) 
MINIMUM CORROSION RESISTANCE 

55% aluminum-zinc alloy coated steel ASTM A 792 AZ 50 

5% aluminum alloy-coated steel ASTM A 875 GF60 

Aluminum-coated steel ASTM A 463 T2 65 

Galvanized steel ASTM A 653 G-90 

Prepainted steel ASTMA755' 

a. Paint systems in accordance with ASTM A 755 shall be applied over steel 
products with corrosion-resistant coatings complying with ASTM A 792, 
ASTM A 875, ASTM A 463, or ASTM A 653. 

R905.10.5 Underlayment. Underlayment shall comply 
with Section R905.l.l. 

R905.ll Modified bitumen roofing. The installation of 
modified bitumen roofing shall comply with the provisions of 
this section. 

R905.11.1 Slope. Modified bitumen membrane roofs shall 
have a design slope of not less than one-fourth unit verti
cal in 12 units horizontal (2-percent slope) for drainage. 

R905.11.2 Material standards. Modified bitumen roof 
coverings shall comply with the standards in Table 
R905.ll.2. 

TABLE R905.11.2 
MODIFIED BITUMEN ROOFING MATERIAL STANDARDS 

MATERIAL STANDARD 

Acrylic coating ASTMD6083 

Asphalt adhesive ASTMD3747 

Asphalt cement ASTMD3019 

Asphalt coating ASTM D 1227; D 2824 

Asphalt primer ASTMD41 

ASTM D 6162; D 6163; 
Modified bitumen roof membrane D 6164; D 6222; D 6223; 

D 6298; CGSB 37-GP-56M 

R905.11.3 Application. Modified bitumen roofs shall be 
installed in accordance with this chapter and the manufac
turer's instructions. 

R905.12 Thermoset single-ply roofing. The installation of 
thermoset single-ply roofing shall comply with the provisions 
of this section. 

R905.12.1 Slope. Thermoset single-ply membrane roofs 
shall have a design slope of not less than one-fourth unit 

·vertical in 12 units horizontal (2-percent slope) for drain
age. 

R905.12.2 Material standards. Thermoset single-ply 
roof coverings shall comply with ASTM D 4637, ASTM 
D 5019 or CGSB 37-GP-52M. 

R905.12.3 Application. Thermoset single-ply roofs shall 
be installed in accordance with this chapter and the manu
facturer's instructions. 

R905.13 Thermoplastic single-ply roofing. The installation 
of thermoplastic single-ply roofing shall comply with the pro
visions of this section. 
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R905.13.l Slope. Thermoplastic single-ply membrane 
roofs shall have a design slope of not less than one-fourth 
unit vertical in 12 units horizontal (2-percent slope). 

R905.13.2 Material standards. Thermoplastic single-ply 
roof coverings shall comply with ASTM D 4434, ASTM 
D 6754, ASTM D 6878 or CGSB CAN/CGSB 37.54. 

R905.13.3 Application. Thermoplastic single-ply roofs 
shall be installed in accordance with this chapter and the 
manufacturer's instructions. 

R905.14 Sprayed polyurethane foam rooimg. The installa
tion of sprayed polyurethane foam roofing shall comply with 
the provisions of this section. 

R905.14.1 Slope. Sprayed polyurethane foam roofs shall 
have a.design slope of not less than one-fourth unit verti
cal in 12 units horizontal (2-percent slope) for drainage. 

R905.14.2 Material standards. Spray-applied polyure-1 
thane foam insulation shall comply with ASTM C 1029, 
Type III or Nor ASTM D 7425. 

R905.14.3 Application. Foamed-in-place roof insulation 
shall be installed in accordance with this chapter and the 
manufacturer's instructions. A liquid-applied protective 
coating that complies with Table R905.14.3 shall be 
applied not less than 2 hours nor more than 72 hours fol
lowing the application of the foam. 

TABLE R905.14.3 
PROTECTIVE COATING MATERIAL STANDARDS 

MATERIAL STANDARD 

Acrylic coating ASTMD6083 
Silicone coating ASTMD6694 
Moisture-cured polyurethane coating ASTMD6947 

R905.14.4 Foam plastics. Foam plastic materials and 
installation shall comply with Section R316. 

R905.15 Liquid-applied rooimg. The installation of liquid
applied roofing shall comply with the provisions of this sec
tion. 

R905.15.1 Slope. Liquid-applied roofing shall have a 
design slope of not less than one-fourth unit vertical in 12 
units horizontal (2-percent slope). 

R905.15.2 Material standards. Liquid-applied roofing 
shall comply with ASTM C 836, C 957, D 1227, D 3468, 
D 6083, D 6694 or D 6947. 

R905.15.3 Application. Liquid-applied roofing shall be 
installed in accordance with this chapter and the manufac
turer's instructions. 

R905.16 Photovoltaic shingles. The installation of photovol
taic shingles shall comply with the provisions of this section, 
Section R324 and NFP A 70. • 

R905.16.1 Deck requirements. Photovoltaic shingles 
shall be applied to a solid or closely-fitted deck, except 
where the roof covering is specifically designed to be 
applied over spaced sheathing. 
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R905.16.2 Deck slope. Photovoltaic shingles shall be used 
only on roof slopes of two units vertical in 12 units hori
zontal (2:12) or greater. 

R905.16.3 Underlayment. Unless otherwise noted, 
required underlayment shall conform to ASTM D 4869 or 
ASTMD6757. 

R905.16.4 Underlayment application. Underlayment 
shall be applied shingle fashion, parallel to and starting 
from the eave, lapped 2 inches (51 llllll) and fastened suffi
ciently to hold in place. 

R905.16.4.1 Ice barrier. In areas where there has been 
a history of ice forming along the eaves causing a 
backup of water, as designated in Table R301.2(1), an 
ice barrier that consists of not less than two layers of 
underlayment cemented together or of a self-adhering 
polymer modified bitumen sheet shall be used in lieu of 
normal underlayment and extend from the lowest edges 
of all roof surfaces to a point not less than 24 inches 
(610 llllll) inside the exterior wall line of the building. 

Exception: Detached accessory structures that con
tain no conditioned floor area. 

R905.16.4.2 Underlayment and high winds. Under
layment applied in areas subject to high winds [above 
140 mph (63 mis), in accordance with Figure 
R301.2(4)A] shall be applied with corrosion-resistant 
fasteners in accordance with the manufacturer's instal
lation instructions. Fasteners are to be applied along the 
overlap not farther apart than 36 inches (914 llllll) on 
center. 

Underlayment installed where the ultimate design 
wind speed equals or exceeds 150 mph (67 mis) shall 
comply with ASTM D 4869 Type IV, or ASTM D 
6757. The underlayment shall be attached in a grid pat
tern of 12 inches (305 llllll) between side laps with a 6-
inch (152 lllll) spacing at the side laps. Underlayment 
shall be applied as required for asphalt shingles in 
accordance with Table R905.l.1(2). Underlayment 
shall be attached using metal or plastic cap nails with a 
head diameter of not less than 1 inch (25 llllll) with a 
thickness of not less than 32-gage sheet metal. The cap
nail shank shall be not less than 12 gage (0.105 inches) 
with a length to penetrate through the roof sheathing or 
not less than 3/4 inch (19 llllll) into the roof sheathing. 

Exception: As an alternative, adhered underlayment 
complying with ASTM D 1970 shall be permitted. 

R905.16.5 Material standards. Photovoltaic shingles 
shall be listed and labeled in accordance with UL 1703. 

R905.16.6 Attachment. Photovoltaic shingles shall be 
attached in accordance with the manufacturer's installa
tion instructions. 

R905.16.7 Wind resistance. Photovoltaic shingles shall 
be tested in accordance with procedures and acceptance 
criteria in ASTM D 3161. Photovoltaic shingles shall 
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comply with the classification requirements of Table I 
R905.2.4.1 for the appropriate maximum basic wind 
speed. Photovoltaic shingle packaging shall bear a label to 
indicate compliance with the procedures in ASTM D 3161 
and the required classification from Table R905.2.4.1. 

SECTION R906 
ROOF INSULATION 

R906.1 General. The use of above-deck thermal insulation 
shall be permitted provided such insulation is covered with an 
approved roof covering and complies with FM 4450 or UL 
1256. 

R906.2 Material standards. Above-deck thermal insulation 
board shall comply with the standards in Table R906.2. 

TABLE R906.2 
MATERIAL STANDARDS FOR ROOF INSULATION 

Cellular glass board ASTMC552 

Composite boards ASTM C 1289, Type III, IV, V or VI 

Expanded polystyrene ASTMC578 

Extruded polystyrene board ASTMC578 

Perlite board ASTMC728 

Polyisocyanurate board ASTM C 1289, Type I or II 

Wood fiberboard ASTMC208 

Fiber-reinforced gypsum 
ASTMC1278 

board 

Glass-faced gypsum board ASTMC 1177 

SECTION R907 
ROOFTOP-MOUNTED PHOTOVOLTAIC SYSTEMS 

R907.1 Rooftop-mounted photovoltaic systems. Rooftop
mounted photovoltaic panels or modules shall be installed in 
accordance with this section, Section R324 and NFP A 70. 

R907.2 Wind resistance. Rooftop-mounted photovoltaic 
panel or modules systems shall be installed to resist the com
ponent and cladding loads specified in Table R301.2(2), 
adjusted for height and exposure in accordance with Table 
R301.2(3). 

R907.3 Fire classification. Rooftop-mounted photovoltaic 
panels or modules shall have the same fire classification as 
the roof assembly required in Section R902. 

R907.4 Installation. Rooftop-mounted photovoltaic panels 
or modules shall be installed in accordance with the manufac
turer's instructions. 

R907.5 Photovoltaic panels and modules. Rooftop-mounted 
photovoltaic panels and modules shall be listed and labeled in 
accordance with UL 1703 and shall be installed in accordance 
with the manufacturer's printed instructions. 
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SECTION R908 
REROOFING 

R908.1 General. Materials and methods of application used 
for re-covering or replacing an existing roof covering shall 
comply with the requirements of Chapter 9. 

Exceptions: 

1. Reroofing shall not be required to meet the mini
mum design slope requirement of one-quarter unit 
vertical in 12 units horizontal (2-percent slope) in 
Section R905 for roofs that provide positive roof 
drainage. 

2. For roofs that provide positive drainage, re-covering 
or replacing an existing roof covering shall not 
require the secondary (emergency overflow) drains 
or scuppers of Section R903.4.l to be added to an 
existing roof. 

R908.2 Structural and construction loads. The structural 
roof components shall be capable of supporting the roof cov
ering system and the material and equipment loads that will 
be encountered during installation of the roof covering sys
tem. 

R908.3 Roof replacement. Roof replacement shall include 
the removal of existing layers of roof coverings down to the 
roof deck. 

Exception: Where the existing roof assembly includes an 
ice barrier membrane that is adhered to the roof deck, the 
existing ice barrier membrane shall be permitted to remain 
in place and covered with an additional layer of ice barrier 
membrane in accordance with Section R905. 

R908.3.1 Roof re-cover. The installation of a new roof 
covering over an existing roof covering shall be permitted 
where any of the following conditions occur: 
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1. Where the new roof covering is installed in accor
dance with the roof covering manufacturer's 
approved instructions 

2. Complete and separate roofing systems, such as 
standing-seam metal roof systems, that are designed 
to transmit the roof loads directly to the building's 
structural system and do not rely on existing roofs 
and roof coverings for support, shall not require the 
removal of existing roof coverings. 

3. Metal panel, metal shingle and concrete and clay tile 
roof coverings shall be permitted to be installed over 
existing wood shake roofs where applied in accor
dance with Section R908.4. 

4. The application of a new protective coating over an 
existing spray polyurethane foam roofing system 
shall be permitted without tear-off of existing roof 
coverings. 

R908.3.1.1 A roof re-cover shall not be permitted 
where any of the following conditions occur: 

1. Where the existing roof or roof covering is water 
soaked or has deteriorated to the point that the 

existing roof or roof covering is not adequate as a 
base for additional roofing. 

2. Where the existing roof covering is slate, clay, 
cement or asbestos-cement tile. 

3. Where the existing roof has two or more applica-
tions of any type of roof covering. 

R908.4 Roof re-covering. Where the application of a new 
roof covering over wood shingle or shake roofs creates a 
combustible concealed space, the entire existing surface shall 
be covered with gypsum board, mineral fiber, glass fiber or 
other approved materials securely fastened in place. 

R908.5 Reinstallation of materials. Existing slate, clay or I 
cement tile shall be permitted for reinstallation, except that 
damaged, cracked or broken slate or tile shall not be rein
stalled. Any existing flashings, edgings, outlets, vents or sim
ilar devices that are a part of the assembly shall be replaced 
where rusted, damaged or deteriorated. Aggregate surfacing 
materials shall not be reinstalled. 

R908.6 Flashings. Flashings shall be reconstructed in accor- I 
dance with approved manufacturer's installation instructions. 
Metal flashing to which bituminous materials are to be 
adhered shall be primed prior to installation. 

SECTION R909 
ROOFTOP-MOUNTED 

PHOTOVOLTAIC PANEL SYSTEMS 
R909.1 General. The installation of photovoltaic panel sys
tems that are mounted on or above the roof covering shall 
comply with this section, Section R324 and NFP A 70. 

R909.2 Structural requirements. Rooftop-mounted photo
voltaic panel systems shall be designed to structurally support 
the system and withstand applicable gravity loads in accor
dance with Chapter 3. The roof upon which these systems are 
installed shall be designed and constructed to support the 
loads imposed by such systems in accordance with Chapter 8. 

R909.3 Installation. Rooftop-mounted photovoltaic systems 
shall be installed in accordance with the manufacturer's 
instructions. Roof penetrations shall be flashed and sealed in 
accordance with this chapter. 
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CHAPTER 10 

CHIMNEYS AND FIREPLACES 

SECTION R1001 
MASONRY FIREPLACES 

R1001.1 General. Masonry fireplaces shall be constructed in 
accordance with this section and the applicable provisions of 
Chapters 3 and 4. 

Rl001.2 Footings and foundations. Footings for masonry 
fireplaces and their chimneys shall be constructed of concrete 
or solid masonry not less than 12 inches (305 mm) thick and 
shall extend not less than 6 inches (152 mm) beyond the face of 
the fireplace or foundation wall on all sides. Footings shall be 
founded on natural, undisturbed earth or engineered fill below 
frost depth. In areas not subjected to freezing, footings shall be 
not less than 12 inches (305 mm) below finished grade. 

RlOOl.2.1 Ash dump cleanout. Cleanout openings 
located within foundation walls below fireboxes, when 
provided, shall be equipped with ferrous metal or masonry 
doors and frames constructed to remain tightly closed 
except when in use. Cleanouts shall be accessible and 
located so that ash removal will not create a hazard to 
combustible materials. 

R1001.3 Seismic reinforcing. Masonry or concrete chim
neys in Seismic Design Category D0, D1 or Dz shall be rein
forced. Reinforcing shall conform to the requirements set 
forth in Table RlOOl.1 and Section R606. 

R1001.3.1 Vertical reinforcing. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars shall be placed between wythes of solid masonry or 
within the cells of hollow unit masonry and grouted in 
accordance with Section R606. Grout shall be prevented 
from bonding with the flue liner so that the flue liner is 
free to move with thermal expansion. For chimneys more 
than 40 inches (1016 mm) wide, two additional No. 4 ver
tical bars shall be provided for each additional flue incor
porated into the chimney or for each additional 40 inches 
(1016 mm) in width or fraction thereof. 

R1001.3.2 Horizontal reinforcing. Vertical reinforce
ment shall be placed within 1/ 4-inch (6.4 mm) ties, or other 
reinforcing of equivalent net cross-sectional area, placed 
in the bed joints in accordance with Section R606 at not 
less than every 18 inches ( 457 mm) of vertical height. Two 
such ties shall be installed at each bend in the vertical bars. 

Rl001.4 Seismic anchorage. Masonry or concrete chimneys 
in Seismic Design Category D0, D1 or Dz shall be anchored at 
each floor, ceiling or roof line more than 6 feet (1829 mm) 
above grade, except where constructed completely within the 
exterior walls. Anchorage shall conform to the requirements 
of Section RlOO 1.4.1. 

R1001.4.1 Anchorage. Two 3
/ 16-inch by 1-inch (5 mm by 

25 mm) straps shall be embedded not less than 12 inches 
(305 mm) into the chimney. Straps shall be hooked around 
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the outer bars and extend 6 inches (152 mm) beyond the 
bend. Each strap shall be fastened to not less than four 
floor ceiling or floor joists or rafters with two 1/z-inch 
(12.7 mm) bolts. 

R1001.4.1.1 Cold-formed steel framing. Where cold
formed steel framing is used, the location where the 1/z
inch (12.7 mm) bolts are used to attach the straps to the 
framing shall be reinforced with not less than a 3-inch 
x 3-inch x 0.229-inch (76 mm x 76 mm x 5.8 mm) 
steel plate on top of the strap that is screwed to the 
framing with not fewer than seven No. 6 screws for 
each bolt. 

R1001.5 Firebox walls. Masonry fireboxes shall be con
structed of solid masonry units, hollow masonry units grouted 
solid, stone or concrete. Where a lining of firebrick not less 
than 2 inches (51 mm) thick or other approved lining is pro
vided, the minimum thickness of back and sidewalls shall 
each be 8 inches (203 mm) of solid masonry, including the 
lining. The width of joints between firebricks shall not be 
greater than 1/ 4 inch (6.4 mm). Where a lining is not provided, 
the total minimum thickness of back and side walls shall be 
10 inches (254 mm) of solid masonry. Firebrick shall con
form to ASTM C 27 or C 1261 and shall be laid with medium 
duty refractory mortar conforming to ASTM C 199. 

R1001.5.1 Steel fireplace units. Installation of steel fire
place units with solid masonry to form a masonry fireplace 
is permitted when installed either in accordance with the 
requirements of their listing or the requirements of this 
section. Steel fireplace units incorporating a steel firebox 
lining shall be constructed with steel not less than 1

/ 4 inch 
(6.4 mm) thick, and an air-circulating chamber that is 
ducted to the interior of the building. The firebox lining 
shall be encased with solid masonry to provide a total 
thickness at the back and sides of not less than 8 inches 
(203 mm), of which not less than 4 inches (102 mm) shall 
be of solid masonry or concrete. Circulating air ducts used 
with steel fireplace units shall be constructed of metal or 
masonry. 

R1001.6 Firebox dimensions. The firebox of a concrete or 
masonry fireplace shall have a minimum depth of 20 inches 
(508 mm). The throat shall not be less than 8 inches (203 
mm) above the fireplace opening. The throat opening shall 
not be less than 4 inches (102 mm) deep. The cross-sectional 
area of the passageway above the firebox, including the 
throat, damper and smoke chamber, shall not be less than the 
cross-sectional area of the flue. 

Exception: Rumford fireplaces shall be permitted pro
vided that the depth of the fireplace is not less than 12 
inches (305 mm) and not less than one-third of the width 
of the fireplace opening, that the throat is not less than 12 
inches (305 mm) above the lintel and is not less than 1

/ 20 
the cross-sectional area of the fireplace opening. 
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TABLE R1001.1 
SUMMARY OF REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYS 

ITEM LETTER" REQUIREMENTS 

Hearth slab thickness A 4" 

Hearth extension B 8" fireplace opening < 6 square foot. 
(each side of opening) 12" fireplace opening ;:o: 6 square foot. 

Hearth extension c 16" fireplace opening< 6 square foot. 
(front of opening) 20" fireplace opening ;:o: 6 square foot. 

Hearth slab reinforcing D Reinforced to carry its own weight and all imposed loads. 

Thickness of wall of firebox E 
10" solid brick or 811 where a firebrick lining is used. 
Joints in firebrick \" maximum. 

Distance from top of opening to throat F 8" 

Smoke chamber wall thickness 
G 

6" 
Unlined walls 8" 

Chimney 
Four No. 4 full-length bars for chimney up to 40" wide. 

Vertical reinforcingb 
H Add two No. 4 bars for each additional 40" or fraction of 

width or each additional flue. 

Horizontal reinforcing J 1
/4" ties at 18" and two ties at each bend in vertical steel. 

Bond beams K No specified requirements. 

Fireplace lintel L Noncombustible material. 

Chimney walls with flue lining M 
Solid masonry units or hollow masonry units grouted solid with 

not less than 4-inch nominal thickness. 

Distances between adjacent flues - See Section Rl003.13. 

Effective flue area (based on area of fireplace opening) p See Section Rl003.15. 

Clearances 
Combustible material R 

See Sections RlOOl.11 andR1003.18. 
Mantel and trim See Section RlOOl.11, Exception 4. 
Above roof 3' at roofline and 2' at 10'. 

Anchorageb 
Strap 3/1/' x 1" 
Number s Two 
Embedment into chimney 12" hooked around outer bar with 611 extension. 

Fasten to ' 4 joists 
Bolts Two 1/ 2" diameter. 

Footing 
Thickness T 12" min. 
Width 611 each side of fireplace wall. 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 square foot= 0.0929 m2
• 

Note: This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. Letter references are to Figure RlOOl.l, 
which shows examples of typical construction. This table does not cover all requirements, nor does it cover all aspects of the indicated requirements. For 
the actual mandatory requirements of the code, see the indicated section of text. 

a. The letters refer to Figure RlOOl.1. 
b. Not required in Seismic Design Category A, B or C. 

RlOOl. 7 Lintel and throat. Masonry over a fireplace open
ing shall be supported by a lintel of noncombustible material. 
The minimum required bearing length on each end of the fire
place opening shall be 4 inches (102 mm). The fireplace 
throat or damper shall be located not less than 8 inches (203 
mm) above the lintel. 

RlOOl.7.1 Damper. Masonry fireplaces shall be equipped 
with a ferrous metal damper located not less than 8 inches 
(203 mm) above the top of the fireplace opening. Dampers 
shall be installed in the fireplace or the chimney venting 
the fireplace, and shall be operable from the room contain
ing the fireplace. 
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RlOOl.8 Smoke chamber. Smoke chamber walls shall be 
constructed of solid masonry units, hollow masonry units 
grouted solid, stone or concrete. The total minimum thickness 
of front, back and side walls shall be 8 inches (203 mm) of 
solid masonry. The inside surface shall be parged smooth with 
refractory mortar conforming to ASTM C 199. Where a lining 
of firebrick not less than 2 inches (51 mm) thick, or a lining of 
vitrified clay not less than 5/ 8 inch (16 mm) thick, is provided, 
the total minimum thickness of front, back and side walls shall 
be 6 inches (152 mm) of solid masonry, including the lining. 
Firebrick shall conform to ASTM C 1261 and shall be laid 
with medium duty refractory mortar conforming to ASTM C 
199. Vitrified clay linings shall conform to ASTM C 315. 
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MO.,'~~.~ ~ ~' ~ MASONRYCAP 

® EFFECTIVE - CLEARANCE 
FLUE AREA 10 FT MIN. 

@BOND BEAM 

t.'I HORIZONTAL 
\V REINFORCING TIES 

@WALL THICKNESS 
PARGEWITH 
MORTAR 

DETAIL WITH 
1>1-..i---,1--~-rc>1-~--1i<*l-+WOOD 

BIN.MIN. 

f,;\ VERTICAL 
l.[JI REINFORCING 

® FIREBOX WALL 
THICKNESS "--..... 

HEARTH 20 IN. 
MIN. FIREBRICK 

BRICK FIREBOX AND CHIMNEY
SECTIONAL SIDE VIEW ON WOOD FLOOR 

Por SI: 1 inch = 25 .4 mm, 1 foot= 304.8 mm. 

MATERIAL 

BARS IN CONCRET 
FOOTING 

WIDTH OF FIREPLACE 
OPENING 

PLAN VIEW 

J HORIZONTAL 
REINFORCING TIES 

BRICK FIREBOX AND BLOCK CHIMNEY
SECTIONAL SIDE VIEW ON CONCRETE SLAB 

FIGURE R1001.1 
FIREPLACE AND CHIMNEY DETAILS 
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RlOOl.8.1 Smoke chamber dimensions. The inside 
height of the smoke chamber from the fireplace throat to 
the beginning of the flue shall not be greater than the 
inside width of the fireplace opening. The inside surface of 
the smoke chamber shall not be inclined more than 45 
degrees (0.79 rad) from vertical where prefabricated 
smoke chamber linings are used or where the smoke 
chamber walls are rolled or sloped rather than corbeled. 
Where the inside surface of the smoke chamber is formed 
by corbeled masonry, the walls shall not be corbeled more 
than 30 degrees (0.52 rad) from vertical. 

RlOOl.9 Hearth and hearth extension. Masonry fireplace 
hearths and hearth extensions shall be constructed of concrete 
or masonry, supported by noncombustible materials, and 
reinforced to carry their own weight and all imposed loads. 
Combustible material shall not remain against the underside 
of hearths and hearth extensions after construction. 

RlOOl.9.1 Hearth thickness. The minimum thickness of 
fireplace hearths shall be 4 inches (102 mm). 

RlOOl.9.2 Hearth extension thickness. The minimum 
thickness of hearth extensions shall be 2 inches (51 mm). 

Exception: Where the bottom of the firebox opening is 
raised not less than 8 inches (203 mm) above the top of 
the hearth extension, a hearth extension of not less than 
3
/ 8-inch-thick (10 mm) brick, concrete, stone, tile or 

other approved noncombustible material is permitted. 

RlOOl.10 Hearth extension dimensions. Hearth extensions 
shall extend not less t.lian 16 inches (406 mm) in front of and 
not less than 8 inches (203 mm) beyond each side of the fire
place opening. Where the fireplace opening is 6 square feet 
(0.6 m2

) or larger, the hearth extension shall extend not less 
than 20 inches (508 mm) in front of and not less than 12 
inches (305 mm) beyond each side of the fireplace opening. 

RlOOl.11 Fireplace clearance. Wood beams, joists, studs 
and other combustible material shall have a clearance of not 

MASONRY 

less than 2 inches (51 mm) from the front faces and sides of 
masonry fireplaces and not less than 4 inches (102 mm) from 
the back faces of masonry fireplaces. The airspace shall not 
be filled, except to provide fireblocking in accordance with 
Section RlOOl.12. 

Exceptions: 

1. Masonry fireplaces listed and labeled for use in con
tact with combustibles in accordance with UL 127 
and installed in accordance with the manufacturer's 
instructions are permitted to have combustible mate
rial in contact with their exterior surfaces. 

2. Where masonry fireplaces are part of masonry or 
concrete walls, combustible materials shall not be in 
contact with-the masonry or concrete walls less than 
12 inches (306 mm) from the inside surface of the 
nearest firebox lining. 

3. Exposed combustible trim and the edges of sheath
ing materials such as wood siding, flooring and gyp
sum board shall be permitted to abut the masonry 
fireplace sidewalls and hearth extension in accor
dance with Figure RlOOl.11, provided such com
bustible trim or sheathing is not less than 12 inches 
(305 mm) from the inside surface of the nearest fire
box lining. 

4. Exposed combustible mantels or trim may be placed 
directly on the masonry fireplace front surrounding 
the fireplace opening providing such combustible 
materials are not placed within 6 inches (152 mm) of 
a fireplace opening. Combustible material within 12 
inches (306 mm) of the fireplace opening shall not 
project more than 1

/ 8 inch (3 mm) for each 1-inch 
(25 mm) distance from such an opening. 

RlOOl.12 Fireplace fireblocking. Fireplace fireblocking 
shall comply with the provisions of Section R602.8. 

/

COMBUSTIBLE SHEATHING 
EDGE ABUTTING MASONRY 
12 IN. FROM FIREBOX 

For SI: 1inch=25.4 mm. 
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WOOD MANTEL/ 

'.:'.:'.:'.:'.:'.:'.:'., __.FRAME WALL ........ ~ ....... 

2 IN. CLEARANCE (AIRSPACE) 
TO COMBUSTIBLE FRAMING 

FIGURE R1001.11 
CLEARANCE FROM COMBUSTIBLES 
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SECTION R1002 
MASONRY HEATERS 

Rl002.1 Definition. A masonry heater is a heating appliance 
constructed of concrete or solid masonry, hereinafter referred 
to as masonry, that is designed to absorb and store heat from a 
solid-fuel fire built in the firebox by routing the exhaust gases 
through internal heat exchange channels in which the flow 
path downstream of the firebox includes flow in a horizontal or 
downward direction before entering the chimney and that 
delivers heat by radiation from the masonry surface of the 
heater. 

Rl002.2 Installation. Masonry heaters shall be installed in 
accordance with this section and comply with one of the follow
ing: 

1. Masonry heaters shall comply with the requirements of 
ASTME 1602. 

2. Masonry heaters shall be listed and labeled in accor
dance with UL 1482 or CEN 15250 and installed in 
accordance with the manufacturer's instructions. 

Rl002.3 Footings and foundation. The firebox floor of a 
masonry heater shall be a minimum thickness of 4 inches 
(102 mm) of noncombustible material and be supported on a 
noncombustible footing and foundation in accordance with 
Section Rl003.2. 

Rl002.4 Seismic reinforcing. In Seismic Design Categories 
D0, D1 and D2, masonry heaters shall be anchored to the 
masonry foundation in accordance with Section R1003.3. 
Seismic reinforcing shall not be required within the body of a 
masonry heater whose height is equal to or less than 3.5 times 
its body width and where the masonry chimney serving the 
heater is not supported by the body of the heater. Where the 
masonry chimney shares a common wall with the facing of 
the masonry heater, the chimney portion of the structure shall 
be reinforced in accordance with Section Rl003. 

Rl002.5 Masonry heater clearance. Combustible materials 
shall not be placed within 36 inches (914 mm) of the outside 
surface of a masonry heater in accordance with NFPA 211 
Section 8-7 (clearances for solid-fuel-burning appliances), 
and the required space between the heater and combustible 
material shall be fully vented to permit the free flow of air 
around all heater surfaces. 

Exceptions: 

1. Where the masonry heater wall is not less than 8 
inches (203 mm) thick of solid masonry and the wall 
of the heat exchange channels is not less than 5 inches 
(127 mm) thick of solid masonry, combustible mate
rials shall not be placed within 4 inches (102 mm) of 
the outside surface of a masonry heater. A clearance of 
not less than 8 inches (203 mm) shall be provided 
between the gas-tight capping slab of the heater and a 
combustible ceiling. 

2. Masonry heaters listed and labeled in accordance 
with UL 1482 or CEN 15250 shall be installed in 
accordance with the listing specifications and the 
manufacturer's written instructions. 
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SECTION R1003 
MASONRY CHIMNEYS 

Rl003.l Definition. A masonry chimney is a chimney con
structed of solid masonry uuits, hollow masonry units grouted 
solid, stone or concrete, hereinafter referred to as masonry. 
Masonry chimneys shall be constructed, anchored, supported 
and reinforced as required in this chapter. 

R1003.2 Footings and foundations. Footings for masonry 
chimneys shall be constructed of concrete or solid masonry 
not less than 12 inches (305 mm) thick and shall extend not 
less than 6 inches (152 mm) beyond the face of the founda
tion or support wall on all sides. Footings shall be founded on 
natural undisturbed earth or engineered fill below frost depth. 
In areas not subjected to freezing, footings shall be not less 
than 12 inches (305 mm) below finished grade. 

Rl003.3 Seismic reinforcing. Masonry or concrete chim
neys shall be constructed, anchored, supported and reinforced 
as required in this chapter. In Seismic Design Category D0, 

D1 or D2 masonry and concrete chimneys shall be reinforced 
and anchored as detailed in Sections R1003.3.l, Rl003.3.2 
and R1003.4. In Seismic Design Category A, B or C, rein
forcement and seismic anchorage are not required. 

Rl003.3.l Vertical reinforcing. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars, anchored in the foundation, shall be placed in the con
crete, or between wythes of solid masonry, or within the 
cells of hollow unit masonry, and grouted in accordance 
with Section R609 .1.1. Grout shall be prevented from 
bonding with the flue liner so that the flue liner is free to 
move with thermal expansion. For chimneys more than 40 
inches (1016 mm) wide, two additional No. 4 vertical bars 
shall be installed for each additional 40 inches (1016 mm) 
in width or fraction thereof. 

Rl003.3.2 Horizontal reinforcing. Vertical reinforcement 
shall be placed enclosed within 1

/ 4-inch (6.4 mm) ties, or 
other reinforcing of equivalent net cross-sectional area, 
spaced not to exceed 18 inches (457 mm) on center in con
crete, or placed in the bed joints of unit masonry, at not less 
than every 18 inches (457 mm) of vertical height. Two such 
ties shall be installed at each bend in the vertical bars. 

Rl003.4 Seismic anchorage. Masonry and concrete chim
neys and foundations in Seismic Design Category D0, D1 or 
D2 shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade, except where constructed 
completely within the exterior walls. Anchorage shall con
form to the requirements in Section R1003.4.1. 

R1003.4.1 Anchorage. Two 3
/ 16-inch by 1-inch (5 mm by 

25 mm) straps shall be embedded not less than 12 inches 
(305 mm) into the chimney. Straps shall be hooked around 
the outer bars and extend 6 inches (152 mm) beyond the 
bend. Each strap shall be fastened to not less than four 
floor joists with two 1

/ 2-inch (12.7 mm) bolts. 

Rl003.4.1.1 Cold-formed steel framing. Where cold-1 
formed steel framing is used, the location where the 1

/ 2-

inch (12.7 mm) bolts are used to attach the straps to the 
framing shall be reinforced with not less than a 3-inch x 
3-inch X 0.229-inch (76 mm X 76 mm x 5.8 mm) steel 
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plate on top of a strap that is screwed to the framing with 
not fewer than seven No. 6 screws for each bolt. 

R1003.5 Corbeling. Masonry chimneys shall not be corbeled 
more than one-half of the chimney's wall thickness from a wall 
or foundation, nor shall a chimney be corbeled from a wall or 
foundation that is less than 12 inches (305 mm) thick unless it 
projects equally on each side of the wall, except that on the sec
ond story of a two-story dwelling, corbeling of chimneys on the 
exterior of the enclosing walls may equal the wall thickness. 
The projection of a single course shall not exceed one-half the 
unit height or one-third of the unit bed depth, whichever is less. 

R1003.6 Changes in dimension. The chimney wall or chim
ney flue lining shall not change in size or shape within 6 inches 
(152 mm) above or below where the chimney passes through 
floor components, ceiling components or roof components. 

R1003.7 Offsets. Where a masonry chimney is constructed 
with a fireclay flue liner surrounded by one wythe of masonry, 
the maximum offset shall be such that the centerline of the flue 
above the offset does not extend beyond the center of the chim
ney wall below the offset. Where the chimney offset is sup
ported by masonry below the offset in an approved manner, 
the maximum offset limitations shall not apply. Each individ
ual corbeled masonry course of the offset shall not exceed the 
projection limitations specified in Section Rl003.5. 

R1003.8 Additional load. Chimneys shall not support loads 
other than their own weight unless they are designed and con
structed to support the additional load. Construction of 
masonry chimneys as part of the masonry walls or reinforced 
concrete walls of the building shall be permitted. 

R1003.9 Termination. Chimneys shall extend not less than 2 
feet (610 mm) higher than any portion of a building within 10 
feet(3048 mm), but shall be not less than3 feet(914mm) above 
the highest point where the chimney passes through the roof. 

R1003.9.1 Chimney caps. Masonry chimneys shall have 
a concrete, metal or stone cap, a drip edge and a caulked 
bond break around any flue liners in accordance with 
ASTM C 1283. The concrete, metal or stone cap shall be 
sloped to shed water. 

R1003.9.2 Spark arrestors. Where a spark arrestor is 
installed on a masonry chimney, the spark arrestor shall 
meet all of the following requirements: 

1. The net free area of the arrestor shall be not less than 
four times the net free area of the outlet of the chim
ney flue it serves. 

2. The arrestor screen shall have heat and corrosion 
resistance equivalent to 19-gage galvanized steel or 
24-gage stainless steel. 

3. Openings shall not permit the passage of spheres 
having a diameter greater than 1

/ 2 inch (12.7 mm) 
nor block the passage of spheres having a diameter 
less than 3/ 8 inch (9.5 mm). 

4. The spark arrestor shall be accessible for cleaning 
and the screen or chimney cap shall be removable to 
allow for cleaning of the chimney flue. 

R1003.9.3 Rain caps. Where a masonry or metal rain cap 
is installed on a masonry chimney, the net free area under 
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the cap shall be not less than four times the net free area of 
the outlet of the chimney flue it serves. 

R1003.10 Wall thickness. Masonry chimney walls shall be 
constructed of solid masonry units or hollow masonry units 
grouted solid with not less than a 4-inch (102 mm) nominal 
thickness. 

R1003.10.1 Masonry veneer chimneys. Where masonry 
is used to veneer a frame chimney, through-flashing and 
weep holes shall be installed as required by Section R703. 

R1003.11 Flue lining (material). Masonry chimneys shall 
be lined. The lining material shall be appropriate for the type 
of appliance connected, in accordance with the terms of the 
appliance listing and manufacturer's instructions. 

R1003.11.1 Residential-type appliances (general). Flue 
lining systems shall comply with one of the following: 

1. Clay flue lining complying with the requirements of 
ASTMC315. 

2. Listed and labeled chimney lining systems comply
ing with UL 1777. 

3. Factory-built chimneys or chimney units listed for 
installation within masonry chimneys. 

4. Other approved materials that will resist corrosion, 
erosion, softening or cracking from flue gases and 
condensate at temperatures up to 1,800°F (982°C). 

R1003.ll.2 Flue linings for specific appliances. Flue lin
ings other than these covered in Section Rl003.ll.1, 
intended for use with specific types of appliances, shall 
comply with Sections R1003.ll.3 through R1003.11.6. 

R1003.ll.3 Gas appliances. Flue lining systems for gas 
appliances shall be in accordance with Chapter 24. 

R1003.11.4 Pellet fuel-burning appliances. Flue lining 
and vent systems for use in masonry chimneys with pellet 
fuel-burning appliances shall be limited to the following: 

1. Flue lining systems complying with Section 
R1003.ll.l. 

2. Pellet vents listed for installation within masonry 
chimneys (see Section R1003.ll.6 for marking). 

R1003.11.5 Oil-fired appliances approved for use with 
Type L vent. Flue lining and vent systems for use in 
masonry chimneys with oil-fired appliances approved for 
use with Type L vent shall be limited to the following: 

1. Flue lining systems complying with Section 
Rl003.l l.l. 

2. Listed chimney liners complying with UL 641 (see 
Section R1003.1 l.6 for marking). 

R1003.ll.6 Notice of usage. When a flue is relined with a 
material not complying with Section Rl003.ll.1, the 
chimney shall be plainly and permanently identified by a 
label attached to a wall, ceiling or other conspicuous loca
tion adjacent to where the connector enters the chimney. 
The label shall include the following message or equiva
lent language: 

THIS CHIMNEY FLUE rs FOR USE ONL y WITH 
[TYPE OR CATEGORY OF APPLIANCE] APPUANCES 
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THAT BURN [TYPE OF FUEL]. DO NOT CONNECT 
OTHER TYPES OF APPLIANCES. 

Rl003.12 Clay flue lining (installation). Clay flue liners 
shall be installed in accordance with ASTM C 1283 and 
extend from a point not less than 8 inches (203 mm) below 
the lowest inlet or, in the case of fireplaces, from the top of 
the smoke chamber to a point above the enclosing walls. The 
lining shall be carried up vertically, with a maximum slope 
not greater than 30 degrees (0.52 rad) from the vertical. 

Clay flue liners shall be laid in medium-duty water insolu
ble refractory mortar conforming to ASTM C 199 with tight 
mortar joints left smooth on the inside and installed to main
tain an airspace or insulation not to exceed the thickness of 
the flue liner separating the flue liners from the interior face 
of the chimney masonry walls. Flue liners shall be supported 
on all sides. Only enough mortar shall be placed to make the 
joint and hold the liners in position. 

Rl003.12.1 Listed materials. Listed materials used as 
flue linings shall be installed in accordance with the terms 
of their listings and manufacturer's instructions. 

Rl003.12.2 Space around lining. The space surrounding 
a chimney lining system or vent installed within a 
masonry chimney shall not be used to vent any other 
appliance. 

Exception: This shall not prevent the installation of a 
separate flue lining in accordance with the manufac
turer's instructions. 

Rl003.13 Multiple flues. Where two or more flues are 
located in the same chimney, masonry wythes shall be built 
between adjacent flue linings. The masonry wythes shall be 
not less than 4 inches (102 mm) thick and bonded into the 
walls of the chimney. 

Exception: Where venting only one appliance, two flues 
shall be permitted to adjoin each other in the same chim
ney with only the flue lining separation between them. The 
joints of the adjacent flue linihgs shall be staggered not 
less than 4 inches (102 mm). 

Rl003.14 Flue area (appliance). Chimney flues shall not be 
smaller in area than that of the area of the connector from the 
appliance [see Tables Rl003.14(1) and Rl003.14(2)]. The 
sizing of a chimney flue to which multiple appliance venting 
systems are connected shall be in accordance with Section 
Ml805.3. 

Rl003.15 Flue area (masonry fireplace). Flue sizing for 
chimneys serving fireplaces shall be in accordance with Sec
tion R1003.15.l or R1003.15.2. 

Rl003.15.l Option 1. Round chimney flues shall have a 
minimum net cross-sectional area of not less than 1

/ 12 of 
the fireplace opening. Square chimney flues shall have a 
minimum net cross-sectional area of 1

/ 10 of the fireplace 
opening. Rectangular chimney flues with an aspect ratio 
less than 2 to 1 shall have a minimum net cross-sectional 
area of 1/ 10 of the fireplace opening. Rectangular chimney 
flues with an aspect ratio of 2 to 1 or more shall have a 
minimum net cross-sectional area of 1

/ 8 of the fireplace 
opening. Cross-sectional areas of clay flue linings are 
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shown in Tables R1003.14(1) and Rl003.14(2) or as pro
vided by the manufacturer or as measured in the field. 

R1003.15.2 Option 2. The minimum net cross-sectional 
area of the chimney flue shall be determined in accordance 
with Figure R1003.15.2. A flue size providing not less 
than the equivalent net cross-sectional area shall be used. 
Cross-sectional areas of clay flue linings are shown in 
Tables R1003.14(1) and Rl003.14(2) or as provided by 
the manufacturer or as measured in the field. The height of 
the chimney shall be measured from the firebox floor to 
the top of the chimney flue. 

TABLE R1003.14(1) 
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZES" 

FLUE SIZE, INSIDE DIAMETER CROSS-SECTIONAL AREA 
(inches) (square inches) 

6 28 

7 38 

8 50 

10 78 

103/4 90 

12 113 

15 176 

18 254 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2
• 

a. Flue sizes are based on ASTM C 315. 

TABLE R1003.14(2) 
NET CROSS-SECTIONAL AREA OF SQUARE AND 

RECTANGULAR FLUE SIZES 

FLUE SIZE, OUTSIDE NOMINAL CROSS-SECTIONAL AREA 
DIMENSIONS (inches) (square inches) 

4.5 x 8.5 23 

4.5x13 34 

8x8 42 

8.5 x 8.5 49 

8x12 67 

8.5x13 76 

12x12 102 

8.5x18 101 

13x13 127 

12x 16 131 

13 x 18 173 

16 x 16 181 

16 x 20 222 

18x18 233 

20x20 298 

20x24 335 

24x24 431 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2
• 
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R1003.16 Inlet. Inlets to masonry chimneys shall enter from 
the side. Inlets shall have a thimble of fireclay, rigid refrac
tory material or metal that will prevent the connector from 
pulling out of the inlet or from extending beyond the wall of 
the liner. 

R1003.17 Masonry chimney cleanout openings. Cleanout 
openings shall be provided within 6 inches (152 llllll) of the 
base of each flue within every masonry chimney. The upper 
edge of the cleanout shall be located not less than 6 inches (152 
llllll) below the lowest chimney inlet opening. The height of 
the opening shall be not less than 6 inches (152 llllll). The clea
nout shall be provided with a noncombustible cover. 

Exception: Chimney flues serving masonry fireplaces 
where cleaning is possible through the fireplace opening. 

~ 
~ 

~ 
_... 

_____. 

R1003.18 Chimney clearances. Any portion of a masonry chim
ney located in the interior of the building or within the exterior 
wall of the building shall have a minimum airspace clearance to 
combustibles of 2 inches (51 mm). Chimneys located entirely out
side the exterior walls of the building, including chimneys that pass 
through the soffit or cornice, shall have a minimum airspace clear
ance of 1 inch (25 mm). The airspace shall not be filled, except to 
provide fire blocking in accordance with Section Rl003.19. 

~ 

Exceptions: 

1. Masonry chimneys equipped with a chimney lining 
system listed and labeled for use in chimneys in 
contact with combustibles in accordance with UL 
1777 and installed in accordance with the manufac
turer's instructions are permitted to have combusti
ble material in contact with their exterior surfaces. 
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For SI: 1 foot= 304.8 mm, 1 square inch= 645.16 rnm2
• 

FIGURE R1003.15.2 
FLUE SIZES FOR MASONRY CHIMNEYS 
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2. Where masonry chimneys are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
wall less than 12 inches (305 mm) from the inside 
surface of the nearest fiue lining. 

3. Exposed combustible trim and the edges of sheath
ing materials, such as wood siding and flooring, 
shall be permitted to abut the masonry chimney side 
walls, in accordance with Figure R1003.18, pro
vided such combustible trim or sheathing is not less 
than 8 inches (203 mm) from the inside surface of 
the nearest flue lining. 

R1003.19 Chimney fireblocking. Spaces between chimneys 
and floors and ceilings through which chimneys pass shall be 
fireblocked with noncombustible material securely fastened 
in place. The fireblocking of spaces between chimneys and 
wood joists, beams or headers shall be self-supporting or be 
placed on strips of metal or metal lath laid across the spaces 
between combustible material and the chimney. 

1 IN. CLEARANCE (AIRSPACE) · 
TO COMBUSTIBLE SHEATHING 

For SI: 1 inch = 25 .4 mm. 

CHIMNEYS AND FIREPLACES 

R1003.20 Chimney crickets. Chimneys shall be provided 
with crickets where the dimension parallel to the ridgeline is 
greater than 30 inches (762 mm) and does not intersect the 
ridgeline. The intersection of the cricket and the chimney 
shall be flashed and counterflashed in the same manner as 
normal roof-chimney intersections. Crickets shall be con
structed in compliance with Figure R1003.20 and Table 
R1003.20. 

TABLE R1003.20 
CRICKET DIMENSIONS 

ROOF SLOPE H 

12-12 

8 -12 

6-12 

4-12 

3-12 

112 ofW 
1
/ 3 ofW 

1
/ 4 ofW 

1
/ 6 ofW 

1
/ 8 ofW 

MASONRY ABUTTING 
COMBUSTIBLE SHEATHING 
12 IN. FROM FLUE LINING 

FIGURE R1003.18 
CLEARANCE FROM COMBUSTIBLES 

For SI: 1 inch= 25.4 mm. 
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FIGURE R1003.20 
CHIMNEY CRICKET 
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SECTION R1004 
FACTORY-BUILT FIREPLACES 

R1004.1 General. Factory-built fireplaces shall be listed and 
labeled and shall be installed in accordance with the condi
tions of the listing. Factory-built fireplaces shall be tested in 
accordance with lJL 127. 

R1004.2 Hearth extensions. Hearth extensions of approved 
factory-built fireplaces shall be installed in accordance with 
the listing of the fireplace. The hearth extension shall be read
ily distinguishable from the surrounding floor area. Listed 
and labeled hearth extensions shall comply with UL 1618. 

R1004.3 Decorative shrouds. Decorative shrouds shall not 
be installed at the termination of chimneys for factory-built 
fireplaces except where the shrouds are listed and labeled for 
use with the specific factory-built fireplace system and 
installed in accordance with the manufacturer's instructions. 

R1004.4 Unvented gas log heaters. An unvented gas log 
heater shall not be installed in a factory-built fireplace unless 
the fireplace system has been specifically tested, listed and 
labeled for such use in accordance with UL 127. 

I 
Rl004.5 Gasketed fireplace doors. A gasketed fireplace 
door shall not be installed on a factory-built fireplace except 
where the fireplace system has been specifically tested, listed 
and labeled for such use in accordance with UL 127. 

SECTION R1005 
FACTORY-BUILT CHIMNEYS 

R1005.1 Listing. Factory-built chimneys shall be listed and 
labeled and shall be installed and terminated in accordance 
with the manufacturer's instructions. 

Rl005.2 Decorative shrouds. Decorative shrouds shall not 
be installed at the termination of factory-built chimneys 
except where the shrouds are listed and labeled for use with 
the specific factory-built chimney system and installed in 
accordance with the manufacturer's instructions. 

R1005.3 Solid-fuel appliances. Factory-built chimneys 
installed in dwelling units with solid-fuel-burning appliances 
shall comply with the Type HT requirements of UL 103 and 
shall be marked "Type HT and "Residential Type and Build
ing Heating Appliance Chimney." 

Exception: Chimneys for use with open combustion 
chamber fireplaces shall comply with the requirements of 
UL 103 and shall be marked "Residential Type and Build
ing Heating Appliance Chimney." 

Chimneys for use with open combustion chamber 
appliances installed in buildings other than dwelling units 
shall comply with the requirements of UL 103 and shall be 
marked "Building Heating Appliance Chimney" or "Resi
dential Type and Building Heating Appliance Chimney." 

R1005.4 Factory-built fireplaces. Chimneys for use with 
factory-built fireplaces shall comply with the requirements of 
UL 127. 
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R1005.5 Support. Where factory-built chimneys are sup
ported by structural members, such as joists and rafters, those 
members shall be designed to support the additional load. 

R1005.6 Medium-heat appliances. Factory-built chimneys 
for medium-heat appliances producing flue gases having a 
temperature above 1,000°F (538°C), measured at the entrance 
to the chimney, shall comply with UL 959. 

R1005.7 Factory-built chimney offsets. Where a factory
built chimney assembly incorporates offsets, no part of the 
chimney shall be at an angle of more than 30 degrees (0.52 
rad) from vertical at any point in the assembly and the chim
ney assembly shall not include more than four elbows. 

SECTION R1006 
EXTERIOR AIR SUPPLY 

Rl006.1 Exterior air. Factory-built or masonry fireplaces 
covered in this chapter shall be equipped with an exterior air 
supply to ensure proper fuel combustion unless the room is 
mechanically ventilated and controlled so that the indoor 
pressure is neutral or positive. 

Rl006.l.1 Factory-built fireplaces. Exterior combustion 
air ducts for factory-built fireplaces shall be a listed com
ponent of the fireplace and shall be installed in accordance 
with the fireplace manufacturer's instructions. 

R1006.1.2 Masonry fireplaces. Listed combustion air 
ducts for masonry fireplaces shall be installed in accor
dance with the terms of their listing and the manufac
turer's instructions. 

R1006.2 Exterior air intake. The exterior air intake shall be 
capable of supplying all combustion air from the exterior of 
the dwelling or from spaces within the dwelling ventilated 
with outdoor air such as nonmechanically ventilated crawl or 
attic spaces. The exterior air intake shall not be located within 
the garage or basement of the dwelling. The exterior air 
intake, for other than listed factory-built fireplaces, shall not 
be located at an elevation higher than the firebox. The exte
rior air intake shall be covered with a corrosion-resistant 
screen of 1/ 4-inch (6.4 mm) mesh. 

R1006.3 Clearance. Unlisted combustion air ducts shall be 
installed with a minimum 1-inch (25 mm) clearance to com
bustibles for all parts of the duct within 5 feet (1524 mm) of 
the duct outlet. 

R1006.4 Passageway. The combustion air passageway shall 
be not less than 6 square inches (3870 mm2

) and not more 
than 55 square inches (0.035 m2

), except that combustion air 
systems for listed fireplaces shall be constructed in accor
dance with the fireplace manufacturer's instructions. 

Rl006.5 Outlet. The exterior air outlet shall be located in the 
back or side of the firebox chamber or shall be located out
side of the firebox, at the level of the hearth and not greater 
than 24 inches (610 mm) from the firebox opening. The outlet 
shall be closable and designed to prevent burning material 
from dropping into concealed combustible spaces. 
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Part IV-Energy Conservation 

CHAPTER 11 [RE] 

ENERGY EFFICIENCY 

SECTION N1101 
GENERAL 

NllOl.l Scope. This chapter regulates the energy efficiency 
for the design and construction of buildings regulated by this 
code. 

Note: The text of the following Sections NllOJ.2 through 
N1105 is extracted from the 2012 edition of the International 
Energy Conservation Code-Residential Provisions and has 
been editorially revised to conform to the scope and applica
tion of this code. The section numbers appearing in parenthe
sis after each section number are the section numbers of the 
corresponding text in the International Energy Conservation 
Code-Residential Provisions. 

NllOl.2 (RlOl.3) Intent. This chapter shall regulate the 
design and construction of buildings for the effective use and 
conservation of energy over the useful life of each building. 
This chapter is intended to provide flexibility to permit the 
use of innovative approaches and techniques to achieve this 
objective. This chapter is not intended to abridge safety, 
health or environmental requirements contained in other 
applicable codes or ordinances. 

NllOl.3 (RlOl.5.1) Compliance materials. The building 
official shall be permitted to approve specific computer soft
ware, worksheets, compliance manuals and other similar 
materials that meet the intent of this code. 

I NllOl.4 (Rl02.1.1) Above code programs. The building 
official or other authority having jurisdiction shall be permit
ted to deem a national, state or local energy-efficiency pro
gram to exceed the energy efficiency required by this code. 
Buildings approved in writing by such an energy-efficiency 
program shall be considered in compliance with this code. 
The requirements identified as "mandatory" in this chapter, 
as applicable, shall be met. 

I NllOl.5 (Rl03.2) Information on construction docu
ments. Construction documents shall be drawn to scale upon 
suitable material. Electronic media documents are permitted 
to be submitted when approved by the building official. Con
struction documents shall be of sufficient clarity to indicate 
the location, nature and extent of the work proposed, and 
show in sufficient detail pertinent data and features of the 
building, systems and equipment as herein governed. Details 
shall include, but are not limited to, as applicable: 

1. Insulation materials and their R-values. 

2. Fenestration U-factors and SHGCs. 

3. Area-weighted U-factor and SHGC calculations. 

4. Mechanical system design criteria. 
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5. Mechanical and service water heating system and 
equipment types, sizes and efficiencies. 

6. Equipmentand system controls. 

7. Duct sealing, duct and pipe insulation and location. 

8. Air sealing details. 

NllOl.5.1 (Rl03.2.1) Thermal envelope depiction. The 
building's thermal envelope shall be represented on the 
construction drawings. 

NllOl.6 (R202) Defined terms. The following words and 
·terms shall, for the purposes of this chapter, have the mean
ings shown herein. 

ABOVE-GRADE WALL. A wall more than 50 percent above 
grade and enclosing conditioned space. This includes 
between-floor spandrels, peripheral edges of floors, roof and 
basement knee walls, dormer walls, gable end walls, walls 
enclosing a mansard roof and skylight shafts. 

ACCESSIBLE. Admitting close approach as a result of not 
being guarded by locked doors, elevation or other effective 
means (see "Readily accessible"). 

ADDITION. An extension or increase in the conditioned 
space floor area or height of a building or structure. 

AIR BARRIER. Material(s) assembled and joined together to 
provide a barrier to air leakage through the building envelope. 
An air barrier may be a single material or a combination of 
materials. 

ALTERATION. Any construction, retrofit or renovation to 
an existing structure other than repair or addition that requires 
a permit. Also, a change in a building, electrical, gas, 
mechanical or plumbing system that involves an extension, 
addition or change to the arrangement, type or purpose of the 
original installation that requires a permit. 

AUTOMATIC. Self-acting, operating by its own mechanism 
when actuated by some impersonal influence, as, for exam
ple, a change in current strength, pressure, temperature or 
mechanical configuration (see "Manual"). 

BASEMENT WALL. A wall 50 percent or more below grade 
and enclosing conditioned space. 

BUILDING. Any structure used or intended for supporting or 
sheltering any use or occupancy, including any mechanical 
systems, service water heating systems and electric power 
and lighting systems located on the building site and support
ing the building. 

BUILDING SITE. A continguous area of land that is under 
the ownership or control of one entity. 
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BUILDING THERMAL ENVELOPE. The basement walls, 
exterior walls, floor, roof and any other building elements that 
enclose conditioned space or provide a boundary between 
conditioned space and exempt or unconditioned space. 

C-FACTOR (THERMAL CONDUCTANCE). The coeffi
cient of heat transmission (surface to surface) through a build
ing component or assembly, equal to the time rate of heat flow 
per unit area and the unit temperature difference between the 
warm side and cold side surfaces (Btu/h · ft2 

• °F) [W/(m2 · 
K)]. 

CIRCULATING HOT WATER SYSTEM. A specifically 
designed water distribution system where one or more pumps 
are operated in the service hot water piping to circulate 
heated water from the water-heating equipment to fixtures 
and back to the water-heating equipment. 

CLIMATE ZONE. A geographical region based on climatic 
criteria as specified in this code. 

CONDffiONED FLOOR AREA. The horizontal projection 
of the floors a::;sociated with the conditioned space. 

CONDITIONED SPACE. An area, room or space that is 
enclosed within the building thermal envelope and that is 
directly heated or cooled or indirectiy heated or cooled. 
Spaces are indirectly heated or cooled where they communi
cate through openings with conditioned spaces, where they 
are separated from conditioned spaces by uninsulated walls, 
floors or ceilings, or where they contain uninsulated ducts, 
piping or other sources of heating or cooling. 

CONTINUOUS AIR BARRIER. A combination of materi
als and assemblies that restrict or prevent the passage of air 
thi:ough the building thermal envelope. 

I 
CONTINUOUS INSULATION (ci). Insulating material 
that is continuous across all structural members without ther
mal bridges other than fasteners and service openings. It is 
installed on the interior or exterior, or is integral to any 
opaque surface, of the building envelope. 

CRAWL SPACE WALL. The opaque portion of a wall that 
encloses a crawl space and is partially or totally below grade. 

CURTAIN WALL. Fenestration products used to create an 
external nonload-bearing wall that is designed to separate the 
exterior and interior environments. 

DEMAND RECIRCULATION WATER SYSTEM. A water 
distribution system where pump(s) prime the service hot water 
piping with heated water upon demand for hot water. 

DUCT. A tube or conduit utilized for conveying air. The air 
passages of self-contained systems are not to be construed as 
air ducts. 

DUCT SYSTEM. A continuous passageway for the transmis
sion of air that, in addition to ducts, includes duct fittings, 
dampers, plenums, fans and accessory air-handling equipment 
and appliances. 

ENERGY ANALYSIS. A method for estimating the annual 
energy use of the proposed design and standard reference 
design based on estimates of energy use. 
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ENERGY COST. The total estimated annual cost for pur
chased energy for the building functions regulated by this code, 
including applicable demand charges. 

ENERGY SIMULATION TOOL. An approved software 
program or calculation-based methodology that projects the 
annual energy use of a building. 

ERi REFERENCE DESIGN. A version of the rated design 
that meets the minimum requirements of the 2006 Interna
tional Energy Conservation Code. 

EXTERIOR WALL. Walls including both above-grade walls 
and basement walls. 

I 
FENESTRATION. Products classified as either vertical fen- I 
estration or skylights. 

FENESTRATION PRODUCT, SITE-BUILT. A fenestra
tion designed to be made up of field-glazed or field-assem
bled units using specific factory cut or otherwise factory
formed framing and glazing units. Examples of site-built 
fenestration include storefront systems, curtain walls, and 
atrium roof systems. · 

FENESTRATION, VERTICAL. Windows (fixed or move-1 
able), opaque doors, glazed doors, glazed block and combina
tion opaque/glazed doors composed of glass or other 
transparent or translucent glazing materials and installed at a 
slope of a least 60 degrees (1.05 rad) from horizontal. 

HEATED SLAB. Slab-on-grade construction in which the 
heating elements, hydronic tubing, or hot air distribution sys
tem is in contact with, or placed within or under, the slab. 

HIGH-EFFICACY LAMPS. Compact fluorescent lamps, 
T-8 or smaller diameter linear fluorescent lamps, or lamps 
with a minimum efficacy of: 

1. 60 lumens per watt for lamps over 40 watts; 

2. 50 lumens per watt for lamps over 15 watts to 40 watts; 
and 

3. 40 lumens per watt for lamps 15 watts or less. 

HISTORIC BUILDING. Buildings that are listed in or eligi-1 
ble for listing in the National Register of Historic Places, or 
designated as historic under an appropriate state or local law. 

INFILTRATION. The uncontrolled inward air leakage into a 
building caused by the pressure effects of wind or the effect of 
differences in the indoor and outdoor air density or both. 

INSULATED SIDING. A type of continuous insulation with I 
manufacturer-installed insulating material as an integral part of 
the cladding product having a minimum R-value of R-2. 

INSULATING SHEATHING. An insulating board with a 
core material having a minimum R-value of R-2. 

LOW-VOLTAGE LIGHTING. Lighting equipment powered 
through a transformer such as a cable conductor, a rail conduc
tor and track lighting. 

MANUAL. Capable of being operated by personal interven
tion (see "Automatic"). 

PROPOSED DESIGN. A description of the proposed build
ing used to estimate annual energy use for determining compli
ance based on total building performance. 
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I RATED DESIGN. A description of the proposed building 
used to determine the energy rating index. 

READILY ACCESSIBLE. Capable of being reached quickly 
for operation, renewal or inspection without requiring those to 
whom ready access is requisite to climb over or remove obsta
cles or to resort to portable ladders or access equipment (see 
"Accessible"). 

REPAIR. The reconstruction or renewal of any part of an 
existing building for the purpose of its maintenance or to cor
rect damage. For definitions applicable in Chapter 11, see 
Section Nl 101.9. 

REROOFING. The process of recovering or replacing an 
existing roof covering. See "Roof recover" and "Roof 
replacement." 

RESIDENTIAL BUILDING. For this chapter, includes 
detached one- and two-family dwellings and multiple single
family dwellings (townhouses) as well as Group R-2, R-3 and 
R-4 buildings three stories or less in height above grade plane. 

ROOF RECOVER. The process of installing an additional 
roof covering over a prepared existing roof covering without 
removing the existing roof covering. 

ROOF REPAIR. Reconstruction or renewal of any part of 
an existing roof for the purposes of its maintenance. 

ROOF REPLACEMENT. The. process of removing the 
existing roof covering, repairing any damaged substrate and 
installing a new roof covering. 

R-V ALUE (THERMAL RESISTANCE). The inverse of the 
time rate of heat flow through a body from one of its bounding 
surfaces to the other surface for a unit temperature difference 
between the two surfaces, under steady state conditions, per 
unit area (h · ft2 · °F/Btu) [(m2 

• K)/W]. 

SERVICE WATER HEATING. Supply ofhot water for pur
poses other than comfort heating. 

SKYLIGHT. Glass or other transparent or translucent glazing 
material installed at a slope of less than 60 degrees (1.05 rad) 
from horizontal. Glazing material in skylights, including unit 
skylights, solariums, sunrooms, roofs and sloped walls is 
included in this definition. 

SOLAR HEAT GAIN COEFFICIENT (SHGC). The ratio of 
the solar heat gain entering the space through the fenestration 
assembly to the incident solar radiation. Solar heat gain 
includes directly transmitted solar heat and absorbed solar 
radiation that is then reradiated, conducted or convected into 
the space. 

STANDARD REFERENCE DESIGN. A version of the pro
posed design that meets the minimum requirements of this 
code and is used to determine the maximum annual energy use 
requirement for compliance based on total building perfor
mance. 

SUNROOM. A one~story structure attached to a dwelling with 
a glazing area in excess of 40 percent of the gross area of the 
structure's exterior walls and roof. 

2015 INTERNATIONAL RESIDENTIAL CODE® 
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THERMAL ISOLATION. Physical and space conditioning 
separation from conditioned space(s). The conditioned 
space(s) shall be controlled as separate zones for heating and 
cooling or conditioned by separate equipment. 

THERMOSTAT. An automatic control device used to main
tain temperature at a fixed or adjustable set point. 

U-FACTOR (THERMAL TRANSMITTANCE). The coeffi
cient of heat transmission (air to air) through a building compo
nent or assembly, equal to the time rate of heat flow per unit 
area and unit temperature difference between the warm side 
and cold side air films (Btu/h · ft2 · °F) [W/(m2 

• K)]. 

VENTILATION AIR. That portion of supply air that comes 
from outside (outdoors) plus any recirculated air that has been 
treated to maintain the desired quality of air within a designated 
space. 

VISIBLE TRANSMITTANCE [VT]. The ratio of visible 
light entering the space through the fenestration product 
assembly to the incident visible light, Visible Transmittance, 
includes the effects of glazing material and frame and is 
expressed as a number between 0 and 1. 

WHOLE HOUSE MECHANICAL VENTILATION SYS
TEM. An exhaust system, supply system, or combination 
thereof that is designed to mechanically exchange indoor air 
with outdoor air when operating continuously or through a 
programmed intermittent schedule to satisfy the whole house 
ventilation rates. 

ZONE. A space or group of spaces within a building with heat
ing or cooling requirements that are sufficiently similar so that 
desired conditions can be maintained throughout using a single 
controlling device. 

N1101.7 (R301.1) Climate zones. Climate zones from Fig- I 
ure NllOl.7 or Table NllOl.7 shall be used in determining 
the applicable requirements in Sections NllOl through 
Nllll. Locations not in Table NllOl.7 (outside the United 
States) shall be assigned a climate zone based on Section 
NlOl.10.2. 

N1101.7.1 (R301.2) Warm humid counties. Warm I 
humid counties are identified in Table NllOl.7 by an 
asterisk. 

N1101.7.2 (R301.3) International climate zones. The I 
climate zone for any location outside the United States 
shall be determined by applying Table NllOl.7.2(1) and 
then Table NllOl.7.2(2). 

N1101.8 (R301.4) Tropical climate zone. The tropical cli
mate zone shall be defined as: 

1. Hawaii, Puerto Rico, Guam, American Samoa, US Vir
gin Islands, Commonwealth of Northern Mariana 
Islands; and 

2. Islands in the area between the Tropic of Cancer and 
the Tropic of Capricorn. 
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ENERGY EFFICIENCY 

TABLE N1101.7 (R301.1) 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY . 

Key: A- Moist, B - Dry, C - Marine. Absence of moisture designation indicates moisture regime is irrelevant. 
Asterisk (*) indicates a warm-humid location. · 

US STATES 

ALABAMA 3A Lee 7 Kodiak Island 4A Boone 3A Mississippi 

3A Autauga* 3A Limestone 7 Lake and 3A Bradley 3A Monroe 

2A Baldwin* 3A Lowndes* Peninsula 3A Calhoun 3A Montgomery 

3A Barbour* 3A Macon* 7 Matanuska- 4A Carroll 3A Nevada 
Susitna 

3A Bibb 3A Madison 3A Chicot 4A Newton 
8 Nome 

3A Blount 3A Marengo* 
8 North Slope 

3A Clark 3A Ouachita 

3A Bullock* 3A Marion 3A Clay 3A Perry 
8 Northwest Arctic 

3A Butler* 3A Marshall 3A Cleburne 3A Phillips 
7 Prince of Wales 

3A Calhoun 2A Mobile* Outer Ketchikan 3A Cleveland 3A Pike 

3A Chambers 3A Monroe* 7 Sitka 3A Columbia* 3A Poinsett 

3A Cherokee 3A Montgomery* 7 Skagway-Hoonah- 3A Conway 3A Polk 

3A Chilton 3A Morgan Angoon 3A Craighead 3A Pope 

3A Choctaw* 3A Perry* 8 Southeast 3A Crawford 3A Prairie 

3A Clarke* 3A Pickens Fairbanks 3A Crittenden 3A Pulaski 

3A Clay 3A Pike* 7 Valdez-Cordova 3A Cross 3A Randolph 

3A Cleburne 3A Randolph 8 Wade Hampton 3A Dallas 3A Saline 

3A Coffee* 3A Russell* 7 Wrangell- 3A Desha 3A Scott 

3A Colbert 3A Shelby Petersburg 3A Drew 4A Searcy 
3A St. Clair 7 Yakutat 3A Faulkner 3A Sebastian 3A Conecuh* Yukon-Koyukuk 3A Sumter 8 3A Franklin 3A Sevier* 3A Coosa 

3A Covington* 3A Talladega ARIZONA 4A Fulton 3A Sharp 

3A Crenshaw* 3A Tallapoosa SB Apache 3A Garland 3A St. Francis 

3A Cullman 3A Tuscaloosa 3B Cochise 3A Grant 4A Stone 

3A Dale* 3A Walker SB Coconino 3A Greene 3A Union* 

3A Dallas* 3A Washington* 4B Gila 3A Hempstead* 3A Van Buren 

3A DeKalb 3A Wilcox* 3B Graham 3A Hot Spring 4A Washington 

3A Elmore* 3A Winston 3B Greenlee 3A Howard 3A White 

3A Escambia* ALASKA 2B LaPaz 3A Independence 3A Woodruff 

3A Etowah 2B Maricopa 4A Izard 3A Yell 
7 Aleutians East 

3A Fayette 3B Mohave 3A Jackson CALIFORNIA 7 Aleutians West 
3A Franklin SB Navajo 3A Jefferson 

7 Anchorage 3C Alameda 
3A Geneva* 2B Pima 3A Johnson 

8 Bethel 6B Alpine 
3A Greene 7 Bristol Bay 2B Pinal 3A Lafayette* 

4B Amador 3A Lawrence 3A Hale 7 Denali 3B Santa Cruz 3B Butte 
3A Henry* 4B Yavapai 3A Lee 

8 Dillingham 4B Calaveras 
3A Houston* 2B Yuma 3A Lincoln 

8 Fairbanks North 3B Colusa 
3A Jackson Star 

3A Little River* 
ARKANSAS 3B Contra Costa 

3A Jefferson 7 Haines 
3A Logan 

4C DelNorte 
3A Lamar 3A Arkansas 3A Lonoke 7 Juneau 4B ElDorado 
3A Lauderdale 3A Ashley 4A Madison 7 Kenai Peninsula 3B Fresno 
3A Lawrence 4A Baxter 4A Marion 7 Ketchikan 3B Glenn 

Gateway 4A Benton 3A Miller* 

(continued) 

2015 INTERNATIONAL RESIDENTIAL CODE® 441 



ENERGY EFFICIENCY 

CLIMATE zri~:iEMN1101.7 (R301.1)-continued 
DESIGNATIONS ~~SJii~~ Rl~J~~·tJt~> WARM-HUMID ' TERRITORY 

4C Humboldt 3B Yuba SB Morgan 2A Flagler* 2A Union* 
2B Imperial COLORADO 4B Otero 2A Franklin* 2A Volusia* 
4B Inyo 6B Ouray 
3B Kem SB Adams 

2A Gadsden* 2A Wakulla* 
7 Park 2A Gilchrist* 2A Walton* 

3B Kings 6B Alamosa SB Phillips 
4B Lake SB Arapahoe 

2A Glades* 2A Washington* 

SB Lassen 6B Archuleta 
7 Pitkin 2A Gulf* 
SB Prowers 2A Hamilton* 

GEORGIA 

3B Los Angeles 4B Baca 

3B Madera SB Bent 
SB Pueblo 2A Hardee* 2A Appling* 

3C Marin SB Boulder 
6B Rio Blanco 2A Hendry* 2A Atkinson* 

7 Rio Grande 2A Hernando* 2A Bacon* 

4B Mariposa I SB Broomfield 

3C Mendocino 6B Chaffee 
7 Routt 2A Highlands* 2A Baker* 

3B Merced SB Cheyenne 
6B Saguache 2A Hillsborough* 3A Baldwin 

7 San Juan 2A Holmes* 4A Banks 

SB Modoc 7 Clear Creek 

6B Mono 6B Conejos 
6B San Miguel 2A Indian River* 3A Barrow 

3C Monterey 6B Costilla 
SB Sedgwick 2A Jackson* 3A Bartow 

3C Napa SB Crowley 
7 Summit 2A Jefferson* 3A Ben Hill* 

SB Nevada 6B Custer 
SB Teller 2A Lafayette* 2A Berrien* 

3B Orange SB Delta 
SB Washington 2A Lake* 3A Bibb 

3B Placer SB Denver 
SB Weld 2A Lee* 3A Bleckley* 

SB Yuma 2A Leon* 2A Brantley* 

SB Plumas 6B Dolores 

3B Riverside SB Douglas CONNECTICUT 2A Levy* 2A Brooks* 

3B Sacramento 6B Eagle SA (all) 
2A Liberty* 2A Bryan* 

2A Madison* 3A Bulloch* 

3C San Benito SB Elbert DELAWARE 2A Manatee* 3A Burke 

3B San Bernardino SB ElPaso 

3B SanDiego SB Fremont 4A (all) 2A Marion* 3A Butts 

3C San Francisco SB Garfield DISTRICT OF 
2A Martin* 3A Calhoun* 

lA Miami-Dade* 2A Camden* 

3B San Joaquin SB Gilpin COLUMBIA 

3C San Luis Obispo 7 Grand 
lA Monroe* 3A Candler* 

3C San Mateo 7 Gunnison 
4A (all) 2A Nassau* 3A Carroll 

3C Santa Barbara 7 Hinsdale FLORIDA 2A Okaloosa* 4A Catoosa 

3C Santa Clara SB Huerfano 2A Alachua* 
2A Okeechobee* 2A Charlton* 

3C Santa Cruz 7 Jackson 2A Baker* 
2A Orange* 2A Chatham* 

3B Shasta SB Jefferson 2A Bay* 
2A Osceola* 3A Chattahoochee* 

SB Sierra SB Kiowa 2A Bradford* 
2A Palm Beach* 4A Chattooga 

2A Pasco* 3A Cherokee 

SB Siskiyou SB Kit Carson 2A Brevard* 

3B Solano 7 Lake lA Broward* 
2A Pinellas* 3A Clarke 

3C Sonoma SB LaPlata 2A Calhoun* 
2A Polk* 3A Clay* 

2A Putnam* 3A Clayton 

3B Stanislaus SB Larimer 2A Charlotte* 

3B Sutter 4B Las Animas 2A Citrus* 
2A Santa Rosa* 2A Clinch* 

3B Tehama SB Lincoln 2A Clay* 
2A Sarasota* 3A Cobb 

2A Seminole* 3A Coffee* 

4B Trinity SB Logan 2A Collier* 

3B Tulare SB Mesa 2A Columbia* 
2A St. Johns* 2A Colquitt* 

4B Tuolumne 7 Mineral 2A DeSoto* 
2A St. Lucie* 3A Columbia 

2A Sumter* 2A Cook* 

3C Ventura 6B Moffat 2A Dixie* 

3B Yolo SB Montezuma 2A Duval* 
2A Suwannee* 3A Coweta 

SB Montrose 2A Escambia* 
2A Taylor* 

(continued) 
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TABLE N1101.7 (R301.1 )-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

3A Crawford 2A Lanier* 3A Taylor* SB Cassia 4A Crawford 
3A Crisp* 3A Laurens* 3A Telfair* 6B Clark SA Cumberland 
4A Dade 3A Lee* 3A Terrell* SB Clearwater SA DeKalb 
4A Dawson 2A Liberty* 2A Thomas* 6B Custer SA DeWitt 
2A Decatur* 3A Lincoln 3A Tift* SB Elmore SA Douglas 
3A DeKalb 2A Long* 2A Toombs* 6B Franklin SA DuPage 
3A Dodge* 2A Lowndes* 4A Towns 6B Fremont SA Edgar 
3A Dooly* 4A Lumpkin 3A Treutlen* SB Gem 4A Edwards 
3A Dougherty* 3A Macon* 3A Troup SB Gooding 4A Effingham 
3A Douglas 3A Madison 3A Turner* SB Idaho 4A Fayette 
3A Early* 3A Marion* 3A 1\viggs* 6B Jefferson SA Ford 
2A Echols* 3A McDuffie 4A Union SB Jerome 4A Franklin 
2A Effingham* 2A Mcintosh* 3A Upson SB Kootenai SA Fulton 
3A Elbert 3A Meriwether 4A Walker SB Latah 4A Gallatin 
3A Emanuel* 2A Miller* 3A Walton 6B Lemhi SA Greene 
2A Evans* 2A Mitchell* 2A Ware* SB Lewis SA Grundy 
4A Fannin 3A Monroe 3A Warren SB Lincoln 4A Hamilton 
3A Fayette 3A Montgomery* 3A Washington 6B Madison SA Hancock 
4A Floyd 3A Morgan 2A Wayne* SB Minidoka 4A Hardin 
3A Forsyth 4A Murray 3A Webster* SB Nez Perce SA Henderson 
4A Franklin 3A Muscogee 3A Wheeler* 6B Oneida SA Henry 
3A Fulton 3A Newton 4A White SB Owyhee SA Iroquois 
4A Gilmer 3A Oconee 4A Whitfield SB Payette 4A Jackson 
3A Glascock 3A Oglethorpe 3A Wilcox* SB Power 4A Jasper 
2A Glynn* 3A Paulding 3A Wilkes SB Shoshone 4A Jefferson 
4A Gordon 3A Peach* 3A Wilkinson 6B Teton SA Jersey 
2A Grady* 4A Pickens 3A Worth* SB TwinFalls SA Jo Daviess 
3A Greene 2A Pierce* HAWAII 6B Valley 4A Johnson 
3A Gwinnett 3A Pike SB Washington SA Kane 
4A Habersham 3A Polk lA (all)* SA Kankakee ILLINOIS 
4A Hall 3A Pulaski* IDAHO SA Kendall 
3A Hancock 3A Putnam SA Adams SA Knox SB Ada 
3A Haralson 3A Quitman* 4A Alexander SA Lake 6B Adams 
3A Harris 4A Rabun 4A Bond SA La Salle 6B Bannock 
3A Hart 3A Randolph* SA Boone 4A Lawrence 6B BearLake 
3A Heard 3A Richmond SA Brown SA Lee SB Benewah 
3A Henry 3A Rockdale SA Bureau SA Livingston 6B Bingham 
3A Houston* 3A Schley* SA Calhoun SA Logan 6B Blaine 
3A Irwin* 3A Screven* SA Carroll SA Macon 6B Boise 
3A Jackson 2A Seminole* SA Cass 4A Macoupin 6B Bonner SA Champaign 3A Jasper 3A Spalding 6B Bonneville 4A Madison 
2A Jeff Davis* 4A Stephens 4A Christian 4A Marion 6B Boundary 
3A Jefferson 3A Stewart* SA Clark SA Marshall 6B Butte 
3A Jenkins* 3A Sumter* 6B Camas 

4A Clay SA Mason 
3A Johnson* 3A Talbot 4A Clinton 4A Massac 
3A Jones 3A Taliaferro 

SB Canyon SA Coles 
6B Caribou SA McDonough 

3A Lamar 2A Tattnall* SA Cook SA McHenry 

(continued) 
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TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

SA McLean SA Boone SA Miami SA Appanoose SA Jasper 
SA Menard 4A Brown 4A Monroe SA Audubon SA Jefferson 
SA Mercer SA Carroll SA Montgomery SA Benton SA Johnson 
4A Monroe SA Cass SA Morgan 6A Black Hawk SA Jones 
4A Montgomery 4A Clark SA Newton SA Boone SA Keokuk 
SA Morgan SA Clay SA Noble 6A Bremer 6A Kossuth 
SA Moultrie SA Clinton 4A Ohio 6A Buchanan SA Lee 
SA Ogle 4A Crawford 4A Orange 6A Buena Vista SA Linn 
SA Peoria 4A Daviess SA Owen 6A Butler SA Louisa 
4A Perry 4A Dearborn SA Parke 6A Calhoun SA Lucas 
SA Piatt SA Decatur 4A Perry SA Carroll 6A Lyon 
SA Pike SA DeKalb 4A Pike SA Cass SA Madison 
4A Pope SA Delaware SA Porter SA Cedar SA Mahaska 
4A Pulaski 4A Dubois 4A Posey 6A Cerro Gordo SA Marion 
SA Putnam SA Elkhart SA Pulaski 6A Cherokee SA Marshall 
4A Randolph SA Fayette SA Putnam 6A Chickasaw SA Mills 
4A Richland 4A Floyd SA Randolph SA Clarke 6A Mitchell 
SA Rock Island SA Fountain 4A Ripley 6A Clay SA Monona 
4A Saline SA Franklin . SA Rush 6A Clayton SA Monroe 
SA Sangamon SA Fulton 4A Scott SA Clinton SA Montgomery 
SA Schuyler 4A Gibson SA Shelby SA Crawford SA Muscatine 
SA Scott SA Grant 4A Spencer SA Dallas 6A O'Brien 
4A Shelby 4A Greene SA Starke SA Davis 6A Osceola 
SA Stark SA Hamilton SA Steuben SA Decatur SA Page 
4A St. Clair SA Hancock SA St. Joseph 6A Delaware 6A Palo Alto 
SA Stephenson 4A Harrison 4A Sullivan SA Des Moines 6A Plymouth 
SA Tazewell SA Hendricks 4A Switzerland 6A Dickinson 6A Pocahontas 
4A Union SA Henry SA Tippecanoe SA Dubuque SA Polk 
SA Vermilion SA Howard SA Tipton 6A Emmet SA Pottawattamie 
4A Wabash SA Huntington SA Union 6A Fayette SA Poweshiek 
SA Warren 4A Jackson 4A Vanderburgh 6A Floyd SA Ringgold 
4A Washington SA Jasper SA Vermillion 6A Franklin 6A Sac 
4A Wayne SA Jay SA Vigo SA Fremont SA Scott 
4A White 4A Jefferson SA Wabash SA Greene SA Shelby 
SA Whiteside 4A Jennings SA Warren 6A Grundy 6A Sioux 
SA Will SA Johnson 4A Warrick SA Guthrie SA Story 
4A Williamson 4A Knox 4A Washington 6A Hamilton SA Tama 
SA Winnebago SA Kosciusko SA Wayne 6A Hancock SA Taylor 
SA Woodford SA Lagrange SA Wells 6A Hardin SA Union 

INDIANA SA Lake SA White SA Harrison SA Van Buren 
SA LaPorte SA Whitley SA Henry SA Wapello 

SA Adams 4A Lawrence 6A Howard SA Warren 
SA Allen IOWA 

SA Madison 6A Humboldt SA Washington 
SA Bartholomew SA Marion SA Adair 6A Ida SA Wayne 
SA Benton SA Marshall SA Adams SA Iowa 6A Webster 
SA Blackford 4A Martin 6A Allamakee SA Jackson 6A Winnebago 

(continued) 
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TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

6A Winneshiek 4A Hodgeman 4A Seward 2A Iberville* 6A Cumberland 

SA Woodbury 4A Jackson 4A Shawnee 3A Jackson* 6A Franklin 

6A Worth 4A Jefferson SA Sheridan 2A Jefferson* 6A Hancock 
6A Wright SA Jewell SA Sherman 2A Jefferson Davis* 6A Kennebec 

KANSAS 4A Johnson SA Smith 2A Lafayette* 6A Knox 
4A Kearny 4A Stafford 2A Lafourche* 6A Lincoln 

4A Allen 4A Kingman 4A Stanton 3A La Salle* 6A Oxford 
4A Anderson 4A Kiowa 4A Stevens 3A Lincoln* 6A Penobscot 
4A Atchison 4A Labette 4A Sumner 2A Livingston* 6A Piscataquis 
4A Barber SA Lane SA Thomas 3A Madison* 6A Sagadahoc 
4A Barton 4A Leavenworth SA Trego 3A Morehouse 6A Somerset 
4A Bourbon 4A Lincoln 4A Wabaunsee 3A Natchitoches* 6A Waldo 
4A Brown 4A Linn SA Wallace 2A Orleans* 6A Washington 
4A Butler SA Logan 4A Washington 3A Ouachita* 6A York 
4A Chase 4A Lyon SA Wichita 2A Plaquemines* 
4A Chautauqua MARYLAND 

4A Marion 4A Wilson 2A Pointe Coupee* 
4A Cherokee 4A Marshall 4A Woodson 2A Rapides* 4A Allegany 

SA Cheyenne 4A McPherson 4A Wyandotte 3A Red River* 4A Anne Arundel 

4A Clark 4A Meade 3A Richland* 4A Baltimore 

4A Clay KENTUCKY 4A Baltimore (city) 4A Miami 3A Sabine* 
SA Cloud SA Mitchell 4A (all) 2A St. Bernard* 4A Calvert 

4A Coffey 4A Montgomery LOUISIANA 2A St. Charles* 4A Caroline 

4A Comanche 4A Morris 2A St. Helena* 4A Carroll 

4A Cowley 2A Acadia* 4A Cecil 4A Morton 2A Allen* 2A St. James* 
4A Crawford 4A Nemaha 2A St. John the 4A Charles 

SA Decatur 2A Ascension* 
Baptist* 4A Dorchester 4A Neosho 2A Assumption* 4A Dickinson 2A St. Landry* 4A Frederick SA Ness 2A Avoyelles* 4A Doniphan 2A St. Martin* SA Garrett SA Norton 2A Beauregard* 4A Douglas 2A St. Mary* 4A Harford 4A Osage 3A Bienville* 4A Edwards 2A St. Tammany* 4A Howard SA Osborne 3A Bossier* 4A Elk 2A Tangipahoa* 4A Kent 4A Ottawa 3A Caddo* SA Ellis 4A Pawnee 3A Tensas* 4A Montgomery 

4A Ellsworth 2A Calcasieu* 
2A Terrebonne* 4A Prince George's 

4A Finney 
SA Phillips 3A Caldwell* 4A Queen Anne's 4A Pottawatomie 3A Union* 

4A Ford 2A Cameron* 
2A Vermilion* 4A Somerset 4A Pratt 3A Catahoula* 4A Franklin 3A Vernon* 4A St. Mary's SA Rawlins 3A Claiborne* 4A Geary 2A Washington* 4A Talbot 4A Reno 3A Concordia* SA Gove SA Republic 3A Webster* 4A Washington 

SA Graham 3A De Soto* 4A Wicomico 4A Rice 2A West Baton 
2A East Baton Rouge* 4A Grant 4A Riley Rouge* 

4A Worcester 

4A Gray SA Rooks 3A East Carroll 
3A West Carroll 

MASSACHSETTS 
SA Greeley 4A Rush 2A East Feliciana* 

2A West Feliciana* 

4A Greenwood 3A Winn* SA (all) 
4A Russell 2A Evangeline* 

SA Hamilton 4A Saline 3A Franklin* MAINE MI CID GAN 
4A Harper SA Scott 3A Grant* 6A Androscoggin 6A Alcona 
4A Harvey 4A Sedgwick 2A Iberia* 7 Aroostook 6A Alger 
4A Haskell 

(continued) 
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ENERGY EFFICIENCY 

TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

SA Allegan 7 Mackinac 6A Carver 7 Otter Tail 3A Clay 

6A Alpena SA Macomb 7 Cass 7 Pennington 3A Coahoma 

6A Antrim 6A Manistee 6A Chippewa 7 Pine 3A Copiah* 

6A Arenac 6A Marquette 6A Chisago 6A Pipestone 3A Covington* 

7 Baraga 6A Mason 7 Clay 7 Po Tu: 3A DeSoto 

SA Barry 6A Mecosta 7 Clearwater 6A Pope 3A Forrest* 
SA Bay 6A Menominee 7 Cook 6A Ramsey 3A Franklin* 

6A Benzie SA Midland 6A Cottonwood 7 RedLake 3A George* 

SA Berrien 6A Missaukee 7 Crow Wing 6A Redwood 3A Greene* 

SA Branch SA Monroe 6A Dakota 6A Renville 3A Grenada 

SA Calhoun SA Montcalm 6A Dodge 6A Rice 2A Hancock* 

SA Cass 6A Montmorency 6A Douglas 6A Rock 2A Harrison* 

6A Charlevoix SA Muskegon 6A Faribault 7 Roseau 3A Hinds* 

6A Cheboygan 6A Newaygo 6A Fillmore 6A Scott 3A Holmes 

7 Chippewa SA Oakland 6A Freeborn 6A Sherburne 3A Humphreys 

6A Clare 6A Oceana 6A Goodhue 6A Sibley 3A Issaquena 

SA Clinton 6A Ogemaw 7 Grant 6A Steams 3A Itawamba 

6A Crawford 7 Ontonagon 6A Hennepin 6A Steele 2A Jackson* 

6A Delta 6A Osceola 6A Houston 6A Stevens 3A Jasper 

6A Dickinson 6A Oscoda 7 Hubbard 7 St. Louis 3A Jefferson* 

SA Eaton 6A Otsego 6A Isanti 6A Swift 3A Jefferson Davis* 

6A Emmet SA Ottawa 7 Itasca 6A Todd 3A Jones* 

SA Genesee 6A Presque Isle 6A Jackson 6A Traverse 3A Kemper 

6A Gladwin 6A Roscommon 7 Kanabec 6A Wabasha 3A Lafayette 

7 Gogebic SA Saginaw 6A Kandiyohi 7 Wadena 3A Lamar* 

6A Grand Traverse 6A Sanilac 7 Kittson 6A Waseca 3A Lauderdale 

SA Gratiot 7 Schoolcraft 7 Koochiching 6A Washington 3A Lawrence* 

SA Hillsdale SA Shiawassee 6A Lac qui Parle 6A Watonwan 3A Leake 

7 Houghton SA St. Clair 7 Lake 7 Wilkin 3ALee 

6A Huron SA St. Joseph 7 Lake of the Woods 6A Winona 3A Leflore 
SA Ingham SA Tuscola 6A Le Sueur 6A Wright 3A Lincoln* 

SA Ionia SA Van Buren 6A Lincoln 6A Yellow Medicine 3A Lowndes 

6A Iosco SA Washtenaw 6A Lyon MISSISSIPPI 3A Madison 

7 Iron SA Wayne 7 Mahnomen 3A Marion* 

6A Isabella 6A Wexford 7 Marshall 3A Adams* 3A Marshall 

SA Jackson 6A Martin 3A Alcorn 3A Monroe MINNESOTA 3A Amite* SA Kalamazoo 6A McLeod 3A Montgomery 

6A Kalkaska 7 Aitkin 6A Meeker 3A Attala 3A Neshoba 

SA Kent 6A Anoka 7 Mille Lacs 3A Benton 3A Newton 

7 Keweenaw 7 Becker 6A Morrison 3A Bolivar 3A Noxubee 

6A Lake 7 Beltrami 6A Mower 3A Calhoun 3A Oktibbeha 

SA Lapeer 6A Benton 6A Murray 3A Carroll 3A Panola 

6A Leelanau 6A Big Stone 6A Nicollet 3A Chickasaw 2A Pearl River* 

SA Lenawee 6A Blue Earth 6A Nobles 3A Choctaw 3A Perry* 

SA Livingston 6A Brown 7 Norman 3A Claiborne* 3A Pike* 

7 Luce 7 Carlton 6A Olmsted 3A Clarke 

(continued) 
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ENERGY EFFICIENCY 

TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

3A Pontotoc SA Chariton 4A Mississippi 4A Webster 4A Cumberland 
3A Prentiss 4A Christian 4A Moniteau SA Worth 4A Essex 
3A Quitman SA Clark 4A Monroe 4A Wright 4A Gloucester 
3A Rankin* 4A Clay 4A Montgomery MONTANA 4A Hudson 
3A Scott SA Clinton 4A Morgan SA Hunterdon 
3A Sharkey 4A Cole 4A New Madrid 6B (all) SA Mercer 
3A Simpson* 4A Cooper 4A Newton NEBRASKA 4A Middlesex 
3A Smith* 4A Crawford SA Nodaway SA (all) 4A Monmouth 
2A Stone* 4A Dade 4A Oregon SA Morris 
3A Sunflower 4A Dallas 4A Osage NEVADA 4A Ocean 
3A Tallahatchie SA Daviess 4A Ozark SB Carson City (city) SA Passaic 
3A Tate SA DeKalb 4A Pemiscot SB Churchill 4A Salem 
3A Tippah 4A Dent 4A Perry 3B Clark SA Somerset 
3A Tishomingo 4A Douglas 4A Pettis SB Douglas SA Sussex 
3A Tunica 4A Dunklin 4A Phelps SB Elko 4A Union 
3A Union 4A Franklin SA Pike SB Esmeralda SA Warren 
3A Walthall* 4A Gasconade 4A Platte SB Eureka NEW MEXICO 
3A Warren* SA Gentry 4A Polk SB Humboldt 

3A Washington 4A Greene 4A Pulaski SB Lander 4B Bernalillo 

3A Wayne* SA Grundy SA Putnam SB Lincoln SB Catron 

3A Webster SA Harrison SA Ralls SB Lyon 3B Chaves 

3A Wilkinson* 4A Henry 4A Randolph SB Mineral 4B Cibola 

3A Winston 4A Hickory 4A Ray SB Nye SB Colfax 

3A Yalobusha SA Holt 4A Reynolds SB Pershing 4B Curry 

3A Yazoo 4A Howard 4A Ripley SB Storey 4B DeBaca 

4A Howell 4A Saline SB Washoe 3B DonaAna 
MISSOURI 

SB White Pine 3B Eddy 4A Iron SA Schuyler 
SA Adair 4A Jackson SA Scotland 4B Grant 
SA Andrew NEW 4B Guadalupe 4A Jasper 4A Scott HAMPSIDRE SA Atchison 4A Jefferson 4A Shannon SB Harding 
4A Audrain 4A Johnson SA Shelby 6A Belknap· 3B Hidalgo 
4A Barry SA Knox 4A St. Charles 

6A Carroll 3B Lea 
4A Barton 4A Laclede 4A St. Clair 

SA Cheshire 4B Lincoln 
4A Bates 4A Lafayette 4A Ste. Genevieve 

6A Coos SB Los Alamos 
4A Benton 4A Lawrence 4A St. Francois 

6A Grafton 3B Luna 
4A Bollinger SA Lewis 4A St. Louis 

SA Hillsborough SB McKinley 
4A Boone 4A Lincoln 4A St. Louis (city) 6A Merrimack SB Mora 
SA Buchanan SA Linn 4A Stoddard 

SA Rockingham 3B Otero 
4A Butler SA Livingston 4A Stone 

SA Strafford 4B Quay 
SA Caldwell SA Macon SA Sullivan 6A Sullivan SB Rio Arriba 
4A Callaway 4A Madison 4A Taney NEW JERSEY 4B Roosevelt 
4A Camden 4A Maries 4A Texas SB Sandoval 

4A Atlantic 
4A Cape Girardeau SA Marion 4A Vernon SA Bergen 

SB SanJuan 
4A Carroll SB San Miguel 4A McDonald 4A Warren 4A Burlington 
4A Carter SB SantaFe SA Mercer 4A Washington 4A Camden 
4A Cass 4A Miller 4A Wayne 4B Sierra 
4A Cedar 

4A Cape May 
4B Socorro 

(continued) 
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TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

SB Taos 4A Queens 4A Clay 4A Orange 7 Divide 

SB Torrance SA Rensselaer 4A Cleveland 3A Pamlico 6A Dunn 

4B Union 4A Richmond 3A Columbus* 3A Pasquotank 7 Eddy 
4B Valencia SA Rockland 3A Craven 3A Pender* 6A Emmons 

NEW YORK SA Saratoga 3A Cumberland 3A Perquimans 7 Foster 
SA Schenectady 3A Currituck 4A Person 6A Golden Valley 

SA Albany 6A Schoharie 3A Dare 3A Pitt 7 Grand Forks 
6A Allegany 6A Schuyler 3A Davidson 4A Polk 6A Grant 
4A Bronx SA Seneca 4A Davie 3A Randolph 7 Griggs 
6A Broome 6A Steuben 3A Duplin 3A Richmond 6A Hettinger 
6A Cattaraugus 6A St. Lawrence 4A Durham 3A Robeson 7 Kidder 
SA Cayuga 4A Suffolk 3A Edgecombe 4A Rockingham 6A LaMoure 
SA Chautauqua 6A Sullivan 4A Forsyth 3A Rowan 6A Logan 
SA Chemung SA Tioga 4A Franklin 4A Rutherford 7 McHenry 
6A Chenango 6A Tompkins 3A Gaston 3A Sampson 6A Mcintosh 
6A Clinton 6A Ulster 4A Gates 3A Scotland 6A McKenzie 
SA Columbia 6A Warren 4A Graham 3A Stanly 7 McLean 
SA Cortland SA Washington 4A Granville 4A Stokes 6A Mercer 
6A Delaware SA Wayne 3A Greene 4A Surry 6A Morton 
SA Dutchess 4A Westchester 4A Guilford 4A Swain 7 Mountrail 
SA Erie 6A Wyoming 4A Halifax 4A Transylvania 7 Nelson 
6A Essex SA Yates 4A Harnett 3A Tyrrell 6A Oliver 
6A Franklin 4A Haywood 3A Union 7 Pembina 
6A Fulton NORTH 

CAROLINA 4A Henderson 4A Vance 7 Pierce 
SA Genesee 4A Hertford 4A Wake 7 Ramsey 
SA Greene 4A Alamance 3A Hoke 4A Warren 6A Ransom 
6A Hamilton 4A Alexander 3A Hyde 3A Washington 7 Renville 
6A Herkimer SA Alleghany 4A Iredell SA Watauga 6A Richland 
6A Jefferson 3A Anson 4A Jackson 3A Wayne 7 Rolette 
4A Kings SA Ashe 3A Johnston 4A Wilkes 6A Sargent 
6A Lewis SA Avery 3A Jones 3A Wilson 7 Sheridan 
SA Livingston 3A Beaufort 4ALee 4A Yadkin 6A Sioux 
6A Madison 4A Bertie 3A Lenoir SA Yancey 6A Slope 
SA Monroe 3A Bladen 4A Lincoln 6A Stark 
6A Montgomery 3A Brunswick* NORTH DAKOTA 

4A Macon 7 Steele 
4A Nassau 4A Buncombe 4A Madison 6A Adams 7 Stutsman 
4A New York 4A Burke 3A Martin 7 ·Barnes 7 Towner 
SA Niagara 3A Cabarrus 4A McDowell 7 Benson 7 Traill 
6A Oneida 4A Caldwell 3A Mecklenburg 6A Billings 7 Walsh 
SA Onondaga 3A Camden SA Mitchell 7 Bottineau 7 Ward 
SA Ontario 3A Carteret* 3A Montgomery 6A Bowman 7 Wells 
SA Orange 4A Caswell 3A Moore 7 Burke 7 Williams 
SA Orleans 4A Catawba 4A Nash 6A Burleigh 
SA Oswego 4A Chatham 7 Cass omo 

3A New Hanover* 
6A Otsego 4A Cherokee 4A Northampton 7 Cavalier 4A Adams 

SA Putnam 3A Chowan 3A Onslow* 6A Dickey SA Allen 

(continued) 
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TABLE N1101.7 (R301.1 )-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

SA Ashland SA Mahoning 3A Bryan 3A Okfuskee 4C Linn 
SA Ashtabula SA Marion 3A Caddo 3A Oklahoma SB Malheur 
SA Athens SA Medina 3A Canadian 3A Okmulgee 4C Marion 
SA Auglaize SA Meigs 3A Carter 3A Osage SB Morrow 
SA Belmont SA Mercer 3A Cherokee 3A Ottawa 4C Multnomah 
4A Brown SA Miami 3A Choctaw 3A Pawnee 4C Polk 
SA Butler SA Monroe 4B Cimarron 3A Payne SB Sherman 
SA Carroll SA Montgomery 3A Cleveland 3A Pittsburg 4C Tillamook 
SA Champaign SA Morgan 3A Coal 3A Pontotoc SB Umatilla 
SA Clark SA Morrow 3A Comanche 3A Pottawatomie SB Union 
4A Clermont SA Muskingum 3A Cotton 3A Pushmataha SB Wallowa 
SA Clinton SA Noble 3A Craig 3A Roger Mills SB Wasco 
SA Columbiana SA Ottawa 3A Creek 3A Rogers 4C Washington 
SA Coshocton SA Paulding 3A Custer 3A Seminole SB Wheeler 
SA Crawford SA Perry 3A Delaware 3A Sequoyah 4C Yamhill 
SA Cuyahoga SA Pickaway 3A Dewey 3A Stephens PENNSYLVANIA 
SA Darke 4A Pike 3A Ellis 4B Texas 
SA Defiance SA Portage 3A Garfield 3A Tillman SA Adams 

SA Delaware SA Preble 3A Garvin 3A Tulsa SA Allegheny 

SA Erie SA Putnam 3A Grady 3A Wagoner SA Armstrong 

SA Fairfield SA Richland 3A Grant 3A Washington SA Beaver 

SA Fayette SA Ross 3A Greer 3A Washita SA Bedford 

SA Franklin SA Sandusky 3A Harmon 3A Woods SA Berks 

SA Fulton 4A Scioto 3A Harper 3A Woodward SA Blair 

4A Gallia SA Seneca 3A Haskell SA Bradford 
OREGON 4A Bucks SA Geauga SA Shelby 3A Hughes 

SA Greene SA Stark 3A Jackson SB Baker SA Butler 

SA Guernsey SA Summit 3A Jefferson 4C Benton SA Cambria 

4A Hamilton SA Trumbull 3A Johnston 4C Clackamas 6A Cameron 

SA Hancock SA Tuscarawas 3AKay 4C Clatsop SA Carbon 

SA Hardin SA Union 3A Kingfisher 4C Columbia SA Centre 

SA Harrison SA Van Wert 3A Kiowa 4C Coos 4A Chester 

SA Henry SA Vinton 3A Latimer SB Crook SA Clarion 

SA Highland SA Warren 3A Le Flore 4C Curry 6A Clearfield 

SA Hocking 4A Washington 3A Lincoln SB Deschutes SA Clinton 

SA Holmes SA Wayne 3A Logan 4C Douglas SA Columbia 

SA Huron SA Williams 3A Love SB Gilliam SA Crawford 

SA Jackson SA Wood 3A Major SB Grant SA Cumberland 

SA Jefferson SA Wyandot 3A Marshall SB Harney SA Dauphin 

SA Knox 3A Mayes SB Hood River 4A Delaware 
OKLAHOMA 4C Jackson 6AE1k SA Lake 3A McClain 

4A Lawrence 3A Adair 3A McCurtain SB Jefferson SA Erie 

SA Licking 3A Alfalfa 3A Mcintosh 4C Josephine SA Fayette 

SA Logan 3A Atoka 3A Murray SB Klamath SA Forest 

SA Lorain 4B Beaver 3A Muskogee SB Lake SA Franklin 

SA Lucas · 3A Beckham 3A Noble 4C Lane SA Fulton 

SA Madison 3A Blaine 3A Nowata 4C Lincoln SA Greene 

(continued) 

?n11' INTERNATIONAL RESIDENTIAL CODE® 449 



ENERGY EFFICIENCY 

TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

SA Huntingdon 3A Bamberg* SA Bennett 6A Minnehaha 4A Gibson 
SA Indiana 3A Barnwell* SA Bon Homme 6A Moody 4A Giles 
SA Jefferson 3A Beaufort* 6A Brookirigs 6A Pennington 4A Grainger 
SA Juniata 3A Berkeley* 6A Brown 6A Perkins 4A Greene 
SA Lackawanna 3A Calhoun 6A Brule 6A Potter 4A Grundy 

SA Lancaster 3A Charleston* 6A Buffalo 6A Roberts 4A Hamblen 
SA Lawrence 3A Cherokee 6A Butte 6A Sanborn 4A Hamilton 
SA Lebanon 3A Chester 6A Campbell 6A Shannon 4A Hancock 
SA Lehigh 3A Chesterfield SA Charles Mix 6A Spink 3A Hardeman 
SA Luzerne 3A Clarendon 6A Clark 6A Stanley 3A Hardin 
SA Lycoming 3A Colleton* SA Clay 6A Sully 4A Hawkins 
6A McKean 3A Darlington 6A Codington SA Todd 3A Haywood 
SA Mercer 3A Dillon 6A Corson SA Tripp 3A Henderson 
SA Mifflin 3A Dorchester* 6A Custer 6A Turner 4A Henry 
SA Monroe 3A Edgefield 6A Davison SA Union 4A Hickman 
4A Montgomery 3A Fairfield 6ADay 6A Walworth 4A Houston 
SA Montour 3A Florence 6A Deuel SA Yankton 4A Humphreys 
SA Northampton 3A Georgetown* 6A Dewey 6A Ziebach 4A Jackson 
SA Northumberland 3A Greenville SA Douglas TENNESSEE 4A Jefferson 
SA Perry 3A Greenwood 6A Edmunds 4A Johnson 

4A Philadelphia 3A Hampton* 6A Fall River 4A Anderson 4A Knox 
SA Pike 3A Horry* 6A Faulk 4A Bedford 3A Lake 
6A Potter 3A Jasper* 6A Grant 4A Benton 3A Lauderdale 
SA Schuylkill 3A Kershaw SA Gregory 4A Bledsoe 4A Lawrence 
SA Snyder 3A Lancaster 6A Haakon 4A Blount 4A Lewis 
SA Somerset 3A Laurens 6A Hamlin 4A Bradley 4A Lincoln 

SA Sullivan 3ALee 6A Hand 4A Campbell 4A Loudon 
6A Susquehanna 3A Lexington 6A Hanson 4A Cannon 4A Macon 
6A Tioga 3A Marion 6A Harding 4A Carroll 3A Madison 
SA Union 3A Marlboro 6A Hughes 4A Carter 4A Marion 
SA Venango 3A McCormick SA Hutchinson 4A Cheatham 4A Marshall 
SA Warren 3A Newberry 6A Hyde 3A Chester 4A Maury 
SA Washington 3A Oconee SA Jackson 4A Claiborne 4A McMinn 
6A Wayne 3A Orangeburg 6A Jerauld 4A Clay 3A McNairy 
SA Westmoreland 3A Pickens 6A Jones 4A Cocke 4A Meigs 
SA Wyoming 3A Richland 6A Kingsbury 4A Coffee 4A Monroe 
4A York 3A Saluda 6A Lake 3A Crockett 4A Montgomery 

3A Spartanburg 6A Lawrence 4A Cumberland 4A Moore RHODE ISLAND 4A Davidson 3A Sumter 6A Lincoln 4A Morgan 
SA (all) 3A Union 6A Lyman 4A Decatur 4A Obion 

SOUTH 3A Williamsburg 6A Marshall 4A DeKalb 4A Overton 

CAROLINA 3A York 6AMcCook 4A Dickson 4A Perry 

3A Abbeville 6A McPherson 3A Dyer 4A Pickett SOUTH DAKOTA 3A Fayette 
3A Aiken 6A Meade 4A Polk 

6A Aurora SA Mellette 4A Fentress 4A Putnam 3A Allendale* 6A Beadle 6A Miner 4A Franklin 4A Rhea 3A Anderson 

(continued) 
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TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

4A Roane 3B Brewster 3B Ector 3B Howard 3B McCulloch 
4A Robertson 4B Briscoe I 2B Edwards 3B Hudspeth 2A McLennan* 
4A Rutherford 2A Brooks* 3A Ellis* 3A Hunt* 2A McMullen* 
4A Scott 3A Brown* 3B El Paso 4B Hutchinson I 2B Medina 
4A Sequatchie 2A Burleson* 3A Erath* 3B Irion 3B Menard 
4A Sevier 3A Burnet* 2A Falls* 3A Jack 3B Midland 
3A Shelby 2A Caldwell* 3A Fannin 2A Jackson* 2A Milam* 
4A Smith 2A Calhoun* 2A Fayette* 2A Jasper* 3A Mills* 
4A Stewart 3B Callahan 3B Fisher 3B Jeff Davis 3B Mitchell 
4A Sullivan 2A Cameron* 4B Floyd 2A Jefferson* 3A Montague 
4A Sumner 3A Camp* 3B Foard 2A Jim Hogg* 2A Montgomery* 
3A Tipton 4B Carson 2A Fort Bend* 2A Jim Wells* 4B Moore 
4A Trousdale 3A Cass* 3A Franklin* 3A Johnson* 3A Morris* 
4A Unicoi 4B Castro 2A Freestone* 3B Jones 3B Motley 
4A Union 2A Chambers* I 2B Frio 2A Karnes* 3A Nacogdoches* 
4A Van Buren 2A Cherokee* 3B Gaines 3A Kaufman* 3A Navarro* 
4A Warren 3B Childress 2A Galveston* 3A Kendall* 2A Newton* 
4A Washington 3A Clay 3B Garza 2A Kenedy* 3B Nolan 
4A Wayne 4B Cochran 3A Gillespie* 3B Kent 2A Nueces* 
4A Weakley 3B Coke 3B Glasscock 3B Kerr 4B Ochiltree 
4A White 3B Coleman 2A Goliad* 3B Kimble 4B Oldham 
4A Williamson 3A Collin* 2A Gonzales* 3B King 2A Orange* 
4A Wilson 3B Collingsworth 4B Gray I 2B Kinney 3A Palo Pinto* 

TEXAS 2A Colorado* 3A Grayson 2A Kleberg* 3A Panola* 
2A Comal* 3A Gregg* 3B Knox 3A Parker* 

2A Anderson* 3A Comanche* 2A Grimes* 3A Lamar* 4B Parmer 
3B Andrews 3B Concho 2A Guadalupe* 4B Lamb 3B Pecos 
2A Angelina* 3A Cooke 4B Hale 3A Lampasas* 2A Polk* 
2A Aransas* 2A Coryell* 3B Hall I 2B LaSalle 4B Potter 
3A Archer 3B Cottle 3A Hamilton* 2A Lavaca* 3B Presidio 
4B Armstrong 3B Crane 4B Hansford 2A Lee* 3A Rains* 
2A Atascosa* 3B Crockett 3B Hardeman 2A Leon* 4B Randall 
2A Austin* 3B Crosby 2A Hardin* 2A Liberty* 3B Reagan 
4B Bailey 3B Culberson 2A Harris* 2A Limestone* I 2B Real 

I 2B Bandera 4B Dallam 3A Harrison* 4B Lipscomb 3A Red River* 
2A Bastrop* 3A Dallas* 4B Hartley 2A Live Oak* 3B Reeves 
3B Baylor 3B Dawson 3B Haskell 3A Llano* 2A Refugio* 
2A Bee* 4B Deaf Smith 2A Hays* 3B Loving 4B Roberts 
2A Bell* 3A Delta 3B Hemphill 3B Lubbock 2A Robertson* 
2A Bexar* 3A Denton* 3A Henderson* 3B Lynn 3A Rockwall* 
3A Blanco* 2A DeWitt* 2A Hidalgo* 2A Madison* 3B Runnels 
3B Borden 3B Dickens 2A Hill* 3A Marion* 3A Rusk* 
2A Bosque* I 2B Dimmit 4B Hockley 3B Martin 3A Sabine* 
3A Bowie* 4B Donley 3A Hood* 3B Mason 3A San Augustine* 
2A Brazoria* 2A Duval* 3A Hopkins* 2A Matagorda* 2A San Jacinto* 
2A Brazos* 3A Eastland 2A Houston* I 2B Maverick 2A San Patricio* 

(continued) 
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TABLE N1101.7 (R301.1)-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

3A San Saba* 3A Young 4C Clark 4A Gilmer WISCONSIN 
3B Schleicher I 2B Zapata SB Columbia SA Grant 6A Adams 
3B Scurry 2B Zavala 4C Cowlitz SA Greenbrier 7 Ashland 
3B Shackelford UTAH SB Douglas SA Hampshire 6A Barron 
3A Shelby* 6B Ferry SA Hancock 7 Bayfield 
4B Sherman SB Beaver SB Franklin SA Hardy 6A Brown 
3A Smith* 6B BoxElder SB Garfield SA Harrison 6A Buffalo 
3A Somervell* 6B Cache SB Grant 4A Jackson 7 Burnett 
2A Starr* 6B Carbon 4C Grays Harbor 4A Jefferson 6A Calumet 
3A Stephens 6B Daggett 4C Island 4A Kanawha 6A Chippewa 
3B Sterling SB Davis 4C Jefferson SA Lewis 6A Clark 
3B Stonewall 6B Duchesne 4C King 4A Lincoln 6A Columbia 
3B Sutton SB Emery 4C Kitsap 4A Logan 6A Crawford 
4B Swisher SB Garfield SB Kittitas · SA Marion 6A Dane 
3A Tarrant* SB Grand SB Klickitat SA Marshall 6A Dodge 
3B Taylor SB Iron 4C Lewis 4A Mason 6A Door 
3B Terrell SB Juab SB Lincoln 4AMcDowell 7 Douglas 
3B Terry SB Kane 4C Mason 4A Mercer 6A Dunn 
3B Throckmorton SB Millard 6B Okanogan SA Mineral 6A Eau Claire 
3A Titus* 6B Morgan 4C Pacific 4A Mingo 7 Florence 
3B Tom Green SB Piute 6B Pend Oreille SA Monongalia 6A Fond du Lac 
2A Travis* 6B Rich 4C Pierce 4A Momoe 7 Forest 
2A Trinity* SB SaltLake 4C San Juan 4A Morgan 6A Grant 
2A Tyler* SB SanJuan 4C Skagit SA Nicholas 6A Green 
3A Upshur* SB Sanpete SB Skamania SA Ohio 6A Green Lake 
3B Upton SB Sevier 4C Snohomish SA Pendleton 6A Iowa 

I 2B Uvalde 6B Sullllllit SB Spokane 4A Pleasants 7 Iron 
2B Val Verde SB Tooele 6B Stevens SA Pocahontas 6A Jackson 
3A Van Zandt* 6B Uintah 4C Thurston SA Preston 6A Jefferson 
2A Victoria* SB Utah 4C Wahkiakum 4A Putnam 6A Juneau 
2A Walker* 6B Wasatch SB Walla Walla SA Raleigh 6A Kenosha 
2A Waller* 3B Washington 4C Whatcom SA Randolph 6A Kewaunee 
3B Ward SB Wayne SB Whitman 4A Ritchie 6A La Crosse 
2A Washington* SB Weber SB Yakima 4A Roane 6A Lafayette 

I 2B Webb VERMONT WEST VIRGINIA SA SUilllllers 7 Langlade 
2A Wharton* 6A (all) SA Taylor 7 Lincoln 
3B Wheeler SA Barbour SA Tucker 6A Manitowoc 
3A Wichita VIRGINIA 4A Berkeley 4A Tyler 6A Marathon 
3B Wilbarger 4A (all) 4A Boone SA Upshur 6A Marinette 
2A Willacy* 4A Braxton 4A Wayne 6A Marquette WASHINGTON SA Brooke 2A Williamson* SA Webster 6A Menominee 
2A Wilson* SB Adams 4A Cabell SA Wetzel 6A Milwaukee 
3B Winkler SB Asotin 4A Calhoun 4A Wirt 6A Momoe 
3A Wise SB Benton 4A Clay 4A Wood 6A Oconto 
3A Wood* SB Chelan SA Doddridge 4A Wyoming 7 Oneida 
4B Yoakum 4C Clallam SA Fayette 

6A Outagamie 

(continued) 
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6A Ozaukee 
6A Pepin 
6A Pierce 
6A Polk 
6A Portage 
7 Price 
6A Racine 
6A Richland 
6A Rock 
6A Rusk 
6A Sauk 
7 Sawyer 
6A Shawano 
6A Sheboygan 
6A St. Croix 

TABLE N1101.7 (R301.1}-continued 
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID 

DESIGNATIONS BY STATE, COUNTY AND TERRITORY 

7 Taylor 6B Big Hom 6B Sheridan 
6A Trempealeau 6B Campbell 7 Sublette 
6A Vernon 6B Carbon 6B Sweetwater 

7 Vilas 6B Converse 7 Teton 
6A Walworth 6B Crook 6B Uinta 

7 Washburn 6B Fremont 6B Washakie 
6A Washington SB Goshen 6B Weston 
6A Waukesha 6B Hot Springs US TERRITORIES 
6A Waupaca 6B Johnson 
6A Waushara 6B Laramie AMERICAN 
6A Winnebago 7 Lincoln SAMOA 
6A Wood 6B Natrona lA (all)* 

WYOMING 6B Niobrara 
6B Park GUAM 

6B Albany SB Platte lA (all)* 

TABLE N1101.7.2(1) [R302.3(1)] 
INTERNATIONAL CLIMATE ZONE DEFINITIONS 

MAJOR CLIMATE TYPE DEFINITIONS 

Marine (C) Definition-Locations meeting all four criteria: 

1. Mean temperature of coldest month between -3°C (27°F) and l8°C (65°F). 

2. Warmest month mean< 22°C (72°F). 

3. At least four months with mean temperatures over 10°C (50°F). 

ENERGY EFFICIENCY 

NORTHERN 
MARIANA 
ISLANDS 

lA (all)* 

PUERTO RICO 

lA (all)* 

VIRGIN ISLANDS 

lA (all)* 

4. Dry season in summer. The month with the heaviest precipitation in the cold season has at least three times as much precipitation as the 

month with the least precipitation in the rest of the year. The cold season is October through March in the Northern Hemisphere and 

April through September in the Southern Hemisphere. 

Dry (B) Definition-Locations meeting the following criteria: 

Not marine and P;n < 0.44 x (TF - 19.5) 
where: 

[Pcm< 2.0 x (TC+ 7) in SI units] 

P;. = Annual precipitation in inches (cm) 

T = Annual mean temperature in °F. (°C) 

Moist (A) Definition-Locations that are not marine and not dry. 

Warm-humid Definition-Moist (A) locations where either of the following wet-bulb temperature conditions shall occur during the warmest 
six consecutive months of the year: 

1. 67°F (19.4°C) or higher for 3,000 or more hours; or 

2. 73°F (22.8°C) or higher for 1,500 or more hours. 

For SI: °C = [(0 F)-32]/l.8, 1 inch= 2.54 cm. 
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TABLE N1101.7.2(2) [R301.3(2)] 
INTERNATIONAL CLIMATE ZONE DEFINITIONS 

ZONE - THERMAL CRITERIA 

NUMBER IP Units SI Units 

1 9000 < CDD50°F 5000 < CDD10°C 

2 6300 < CDD50°F:::; 9000 3500 < CDD10°C:::; 5000 

3Aand3B 4500 < CDD50°F :::; 6300 AND HDD65°F :::; 5400 2500 < CDD10°C:::; 3500 AND HDD18°C:::; 3000 

4Aand4B CDD50°F:::; 4500 AND HDD65°F:::; 5400 CDDl0°C:::; 2500 AND HDD18°C:::; 3000 

3C HDD65°F:::; 3600 

4C 3600 < HDD65°F :::; 5400 

5 5400 < HDD65°F:::; 7200 

6 7200 < HDD65°F :::; 9000 

7 9000 < HDD65°F:::; 12600 

8 12600 < HDD65°F 

For SI: °C = [(°F)-32]/1.8. 

NllOl.9 (R302.l) Interior design conditions. The interior 
design temperatures used for heating and cooling load calcu
lations shall be a maximum of 72°F (22°C) for heating and 
minimum of75°F (24°C) for cooling. 

NllOl.10 (R303.1) Identification. Materials, systems and 
equipment shall be identified in a manner that will allow a 
determination of compliance with the applicable provisions 
of this code. 

NllOl.10.1 (R303.1.1) Building thermal envelope insu
lation. An R-value identification mark shall be applied by 
the manufacturer to each piece of building thermal enve
lope insulation 12 inches (305 mm) or greater in width. 
Alternately, the insulation installers shall provide a certifi
cation listing the type, manufacturer and R-value of insula
tion installed in each element of the building thermal 
envelope. For blown or sprayed insulation (fiberglass and 
cellulose), the initial installed thickness, settled thickness, 
settled R-value, installed density, coverage area and num
ber of bags installed shall be listed on the certification. For 
insulated siding, the R-value shall be labeled on the prod
uct's package and shall be listed on the certification. The 
insulation installer shall sign, date and post the certifica
tion in a conspicuous location on the job site. 

NllOl.10.1.1 (R303.1.l.1) Blown or sprayed roof/ 
ceiling insulation. The thickness of blown-in or 
sprayed roof/ceiling insulation (fiberglass or cellulose) 
shall be written in inches (mm) on markers that are 
installed at least one for every 300 square feet (28 m2

) 

throughout the attic space. The markers shall be affixed 
to the trusses or joists and marked with the minimum 
initial installed thickness with numbers not less thari 1 
inch (25 mm) in height. Each marker shall face the attic 
access opening. Spray polyurethane foam thickness and 
installed R-value shall be listed on certification pro
vided by the insulation installer. 

NllOl.10.2 (R303.l.2) Insulation mark installation. 
Insulating materials shall be installed such that the manu
facturer's R-value mark is readily observable upon inspec
tion. 

454 

HDD18°C:::; 2000 

2000 < HDD18°C:::; 3000 

3000 < HDD18°C:::; 4000 

4000 < HDD18°C:::; 5000 

5000 < HDD18°C:::; 7000 

7000 < HDD18°C 

NllOl.10.3 (R303.l.3) Fenestration product rating. 
U-factors of fenestration products (windows, doors and 
skylights) shall be determined in accordance with NFRC 
100. 

Exception: Where required, garage door U-factors shall 
be determined in accordance with either NFRC 100 or 
ANSJ/DASMA 105. 

U-factors shall be determined by an accredited, inde
pendent laboratory, and labeled and certified by the manu
facturer. 

Products lacking such a labeled U-factor shall be 
assigned a default U-factor from Table NllOl.10.3(1) or 
NllOl.10.3(2). The solar heat gain coefficient (SHGC) and 
visible transmittance (VT) of glazed fenestration products 
(windows, glazed doors and skylights) shall be determined 
in accordance with NFRC 200 by an accredited, indepen
dent laboratory, and labeled and certified by the manufac
turer. Products lacking such a labeled SHGC or VT shall be 
assigned a default SHGC or VT from Table Nl 101.10.3(3). 

TABLE N1101.10.3(1) [R303.1.3(1)] 
DEFAULT GLAZED FENESTRATION U-FACTORS 

SINGLE DOUBLE SKYLIGHT 
FRAME TYPE 

PANE PANE Single 

Metal 1.20 0.80 2.00 

Metal with Thermal Break 1.10 0.65 1.90 

Nonmetal or Metal Clad 0.95 0.55 1.75 

Glazed Block 0.60 

TABLE N1101.10.3(2) [R303.1.3(2)] 
DEFAULT DOOR U-FACTORS 

Double 

1.30 

1.10 

1.05 

DOOR TYPE LJ.FACTOR 

Uninsulated Metal l.20 

Insulated Metal 0.60 

Wood 0.50 

Insulated, nonmetal edge, max 45% glazing, 
0.35 

any glazing double pane 
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I TABLE N1101.10.3(3) [R303.1.3(3)] 
DEFAULT GLAZED FENESTRATION SHGC AND VT 

SINGLE GLAZED DOUBLE GLAZED GLAZED 

Clear Tinted Clear Tinted BLOCK 

SHGC 0.8 0.7 0.7 0.6 0.6 

VT 0.6 0.3 0.6 0.3 0.6 

I NllOl.10.4 (R303.l.4) Insulation product rating. The 
thermal resistance (R-value) of insulation shall be deter
mined in accordance with the U.S. Federal Trade Commis
sion R-value rule (CFR Title 16, Part 460) in units of h x 
ft2 x °F/Btu at a mean temperature of 75°F (24°C). 

NllOl.10.4.1 (R303.l.4.1) Insulated siding. The ther
mal resistance (R-value) of insulated siding shall be 
determined in accordance with ASTM C 1363. Installa
tion for testing shall be in accordance with the manu
facturer's installation instructions. 

NllOl.11 (R303.2) Installation. All materials, systems and 
equipment shall be installed in accordance with the manufac
turer's instructions and this code. 

I NllOl.11.1 (R303.2.1) Protection of exposed founda
tion insulation. Insulation applied to the exterior of base
ment walls, crawlspace walls and the perimeter of slab-on
grade floors shall have a rigid, opaque and weather-resis
tant protective covering to prevent the degradation of the 
insulation's thermal performance. The protective covering 
shall cover the exposed exterior insulation and extend not 
less than 6 inches (153 mm) below grade. 

I NllOl.12 (R303.3) Maintenance information. Maintenance 
instructions shall be furnished for equipment and systems that 
require preventive maintenance. Required regular mainte
nance actions shall be clearly stated and incorporated on a 
readily accessible label. The label shall include the title or 
publication number for the operation and maintenance man
ual for that particular model and type of product. 

NllOl.13 (R401.2) Compliance. Projects shall comply with 
one of the following: 

1. Sections NllOl.14 through Nl104. 

2. Section N1105 and the provisions of Sections 
NllOl.14 through N1104 labeled "Mandatory." 

3. An energy rating index (ERI) approach in Section 
N1106. 

NllOl.13.1 (R401.2.l) Tropical zone. Residential build
ings in the tropical zone at elevations below 2,400 feet 
(731.5 m) above sea level shall be deemed to comply with 
this chapter where the following conditions are met: 

1. Not more than one-half of the occupied space is air 
conditioned. 

2. The occupied space is not heated. 

3. Solar, wind or other renewable energy source sup
plies not less than 80 percent of the energy for ser
vice water heating. 

4. Glazing in conditioned space has a solar heat gain 
coefficient of less than or equal to 0.40, or has an 
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overhang with a· projection factor equal to or 
greater than 0.30. 

5. Permanently installed lighting is in accordance 
with Section N1104. 

6. The exterior roof surface complies with one of the 
options in Table C402.2.1.1 of the International 
Energy Conservation Code, or the roof/ceiling has 
insulation with an R-value of R-15 or greater. If 
present, attics above the insulation are vented and 
attics below the insulation are unvented. 

7. Roof surfaces have a minimum slope of 1
/ 4 inch 

(6.4 mm) per foot of run. The finished roof does 
not have water accumulation areas. 

8. Operable fenestration provides ventilation area 
equal to not less than 14 percent of the floor area in 
each room. Alternatively, equivalent ventilation is 
provided by a ventilation fan. 

9. Bedrooms with exterior walls facing two different 
directions have operable fenestration or exterior 
walls facing two directions. 

10. Interior doors to bedrooms are capable of being 
secured in the open position. 

11. A ceiling fan or ceiling fan rough-in is provided for 
bedrooms and the largest space that is not used as a 
bedroom. 

NllOl.14 (R401.3) Certificate (Mandatory). A permanent 
certificate shall be completed by the builder or registered 
design professional and posted on a. wall in the space where 
the furnace is located, a utility room or an approved location 
inside the building. Where located on an electrical panel, the 
certificate shall not cover or obstruct the visibility of the cir
cuit directory label, service disconnect label or other required 
labels. The certificate shall list the predominant R-values of 
insulation installed in or on ceiling/roof, walls, foundation 
(slab, basement wall, crawl space wall and/or floor) and ducts 
outside conditioned spaces; U-factors for fenestration and the 
solar heat gain coefficient (SHGC) of fenestration, and the 
results from any required duct system and building envelope 
air leakage testing done on the building. Where there is more 
than one value for each component, the certificate shall list 
the value covering the largest area. The certificate shall list 
the types and efficiencies of heating, cooling and service 
water heating equipment. Where a gas-fired unvented room 
heater, electric furnace, or baseboard electric heater is 
installed in the residence, the certificate shall list "gas-fired 
unvented room heater," "electric furnace" or "baseboard elec
tric heater," as appropriate. An efficiency shall not be listed 
for gas-fired unvented room heaters, electric furnaces or elec
tric baseboard heaters. 

SECTION N1102 (R402) 
BUILDING THERMAL ENVELOPE 

Nl102.1 (R402.l) General (Prescriptive). The building I 
thermal envelope shall meet the requirements of Sections 
N1102.1.1 through N1102.1.4. 
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Exception: The following low energy buildings, or por
tions thereof, separated from the remainder of the building 
by building thermal envelope assemblies complying with 
this section shall be exempt from the building thermal 
envelope provisions of Section Nl 102. 

1. Those with a peak design rate of energy usage less 
than 3.4 Btu/h · ft2 (10.7 W/m2

) or 1.0 watt/ff of 
floor area for space conditioning purposes. 

2. Those that do not contain conditioned space. 

Nll02.l.1 (R402.l.1) Vapor retarder. Wall assemblies 
in the building thermal envelope shall comply with the 
vapor retarder requirements of Section R702.7. 

N1102.1.2 (R402.1.2) Insulation and fenestration crite- I 
ria. The building thermal envelope shall meet the require
ments of Table Nll 02.1.2 based on the climate zone 
specified in Section NllOl.7. 

Nl102.l.3 (R402.l.3) R-value computation. Insulation 
material used in layers, such as framing cavity insulation, 
or continuous insulation shall be summed to compute the 
corresponding component R-value. The manufacturer's 
settled R-value shall be used for blown insulation. Com
puted R-values shall not include an R-value for other 
building materials or air films. Where insulated siding is 
used for the purpose of complying with the continuous 
insulation requirements of Table Nl102.l.2, the manufac-

TABLE N1102.1.2 (R402.1.2) 
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT" 

GLAZED WOOD MASS BASEMENT0 SLAB" 
CRAWL 

CLIMATE FENESTRATION SKYLIGHT" CEILING FLOOR SPACE0 

ZONE U.FACTOR• U-FACTOR 
FENESTRATION R-VALUE FRAME WALL WALL R-VALUE WALL R-VALUE WALL SHGc•·• R-VALUE R-VALUE1 R-VALUE &DEPTH 

R-VALUE 

1 NR 0.75 0.25 30 13 3/4 13 0 0 0 

2 0.40 0.65 0.25 38 13 416 13 0 0 0 

3 0.35 0.55 0.25 38 20or13 + 5h 8/13 19 5/13f 0 5/13 

4 except 
0.35 0.55 0.40 49 20or13 + 5h 8/13 19 10/13 10, 2 ft 10/13 

Marine 

5 and 
0.32 0.55 NR 49 20or13 + 5h 13/17 30g 15/19 10, 2 ft 15/19 Marine4 

6 0.32 0.55 NR 49 20+5orl3+10h 15/20 30g 15/19 10, 4ft 15/19 

7 and 8 0.32 0.55 NR 49 20 + 5 or 13 + lOh 19/21 38g 15/19 10, 4 ft 15/19 

For SI: 1 foot= 304.8 mm. 
a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness of the 

insulation, the installed R-value of the insulation shall not be less than the R-value specified in the table. 
b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration. 

Exception: Skylights may be excluded from glazed fenestration SHGC requirements in Climate Zones 1 through 3 where the SHGC for such skylights does 
not exceed 0.30. 

c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19" shall 
be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home. 
"10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall. 

cl. R-5 shall be added to the required slab edge R-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Zones 1 
through 3 for heated slabs. 

e. There are no SHGC requirements in the Marine Zone. 
f. Basement wall insulation is not required in warm-humid locations as defined by Figure Nll 01.10 and Table Nll 01.10. 
g. Or insulation sufficient to fill the framing cavity, R-19 minimum. 

I h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous insulation. 
i. The second R-value applies when more than half the insulation is on the interior of the mass wall. 

I 

CLIMATE FENESTRATION SKYLIGHT 
ZONE U-FACTOR U-FACTOR 

1 0.50 0.75 

2 0.40 0.65 

3 0.35 0.55 

4 except Marine 0.35 0.55 

5 and Marine 4 0.32 0.55 

6 0.32 0.55 

7 and8 0.32 0.55 

TABLE N1102.1.4 (R402.1.4) 
EQUIVALENT U-FACTORS" 

CEILING 
FRAME 

MASS WALL 
U-FACTOR 

WALL U-FACTOR• 
U-FACTOR 

0.035 0.084 0.197 

0.030 0.084 0.165 

0.030 0.060 0.098 

0.026 0.060 0.098 

0.026 0.060 0.082 

0.026 0.045 0.060 

0.026 0.045 0.057 

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source. 

FLOOR 
BASEMENT CRAWL 

U-FACTOR WALL SPACE WALL 
U-FACTOR U-FACTOR 

0.064 0.360 0.477 

0.064 0.360 0.477 

0.047 0.091° 0.136 

0.047 0.059 0.065 

0.033 0.050 0.055 

0.033 0.050 0.055 

0.028 0.050 0.055 

b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Zone 1, 0.14 in Zone 2, 0.12 in Zone 3, 0.087 in 
Zone 4 except Marine, 0.065 in Zone 5 and Marine 4, and 0.057 in Zones 6 through 8. 

c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure NllOl.10 (R301.1) and Table NllOl.10 (R301.l). 
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turer's labeled R-Value for insulated siding shall be 
reduced by R-0.6. 

N1102.1.4 (R402.1.4) U-factor alternative. An assembly 
with a U-factor equal to or less than that specified in Table 
N1102.l.4 shall be permitted as an alternative to the R
value in Table N1102.l.2. 

N1102.l.5 (R402.1.5) Total UA alternative. If the total 
.building thermal envelope VA (sum of U-factor times 
assembly area) is less than or equal to the total UA result
ing from using the U-factors in Table Nl102.l.4 (multi
plied by the same assembly area as in the proposed 
building), the building shall be considered in compliance 
with Table N1102.l.2. The UA calculation shall be done 
using a method consistent with the ASHRAE Handbook of 
Fundamentals and shall include the thermal bridging 
effects of framing materials. The SHGC requirements 
shall be met in addition to UA compliance. 

Nl102.2 (R402.2) Specific insulation requirements (Pre
scriptive). In addition to the requirements of Section 
N1102.l, insulation shall meet the specific requirements of 
Sections N1102.2.l through Nl102.2.13. 

Nl102.2.1 (R402.2.1) Ceilings with attic spaces. Where 
Section R1102.l.2 would require R-38 insulation in the 
ceiling, installing R-30 over 100 percent of the ceiling area 
requiring insulation shall be deemed to satisfy the require
ment for R-38 wherever the full height of uncompressed 
R-30 insulation extends over the wall top plate at the 
eaves. Similarly, where Section R1102.l.2 would require 
R-49 insulation in the ceiling, installing R-38 over 100 
percent of the ceiling area requiring insulation shall be 
deemed to satisfy the requirement for R-49 insulation 
wherever the full height of uncompressed R-38 insulation 
extends over the wall top plate at the eaves. This reduction 
shall not apply to the U-factor alternative approach in Sec
tion R1102.1.4 and the total UA alternative in Section 
R1102.l.5. 

Nl102.2.2 (R402.2.2) Ceilings without attic spaces. 
Where Section Nll02.l.2 would require insulation levels 
above R-30 and the design of the roof/ceiling assembly 
does not allow sufficient space for the required insulation, 
the minimum required insulation for such roof/ceiling 
assemblies shall be R-30. This reduction of insulation 
from the requirements of Section Nl102.l.2 shall be lim
ited to 500 square feet ( 46 m2) or 20 percent of the total 
insulated ceiling area, whichever is less. This reduction 
shall not apply to the U-factor alternative approach in Sec
tion N1102.l.4 and the total UA alternative in Section 
Nl102.l.5. 

N1102.2.3 (R402.2.3) Eave baffle. For air-permeable 
insulations in vented attics, a baffle shall be installed adja
cent to soffit and eave vents. Baffles shall maintain an 
opening equal or greater than the size of the vent. The 
baffle shall extend over the top of the attic insulation. The 
baffle shall be permitted to be any solid material. 
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N1102.2.4 (R402.2.4) Access hatches and doors. Access 
doors from conditioned spaces to unconditioned spaces 
such as attics and crawl spaces shall be weatherstripped 
and insulated to a level equivalent to the insulation on the 
surrounding surfaces. Access shall be provided to all 
equipment that prevents damaging or compressing the 
insulation. A wood-framed or equivalent baffle or retainer 
is required to be provided when loose-fill insulation is 
installed, the purpose of which is to prevent the loose-fill 
insulation from spilling into the living space when the attic 
access is opened, and to provide a permanent means of 
maintaining the installed R-value of the loose-fill insula
tion. 

Exception: Vertical doors that provide access from I 
conditioned to unconditioned spaces shall be permitted 
to meet the fenestration requirements of Table 
R1102.l.2 based on the applicable climate zone speci
fied in Chapter 3. 

N1102.2.5 (R402.2.5) Mass walls. Mass walls for the pur
poses of this chapter shall be considered above-grade 
walls of concrete block, concrete, insulated concrete form 
(ICF), masonry cavity, brick (other than brick veneer), 
earth (adobe, compressed earth block, rammed earth) and 
solid timber/logs, or any other walls having a heat capacity I 
greater than or equal to 6 Btu/ft2x °F (123 kJ/m2 x K). 

Nl102.2.6 (R402.2.6) Steel-frame ceilings, walls, and 
floors. Steel-frame ceilings, walls, and floors shall meet the 
insulation requirements of Table Nl 102.2.6 or shall meet 
the U-factor requirements of Table Nl 102.1.4. The calcu
lation of the U-factor for a steel-frame envelope assembly 
shall use a series-parallel path calculation method. 

N1102.2.7 (R402.2.7) Walls with partial structural 
sheathing. Where Section R1102. l.2 would require con
tinuous insulation on exterior walls and structural sheath
ing covers 40 percent or less of the gross area of all 
exterior walls, the continuous insulation R-value shall be 
permitted to be reduced by an amount necessary to result 
in a consistent total sheathing thickness, but not more than 
R-3, on areas of the walls covered by structural sheathing. 
This reduction shall not apply to the U-factor alternative 
approach in Section Rl102.l.4 and the total UA alterna
tive in Section R1102.1.5. 

N1102.2.8 (R402.2.8) Floors. Floor framing-cavity insu
lation shall be installed to maintain permanent contact 
with the underside of the subfloor decking. 

Exception: The floor framing-cavity insulation shall be 
permitted to be in contact with the topside of sheathing or 
continuous insulation installed on the bottom side of 
floor framing where combined with insulation that meets 
or exceeds the minimum wood frame wall R-value in 
Table 1102.1.2 and that extends from the bottom to the 
top of all perimeter floor framing members. 

N1102.2.9 (R402.2.9) Basement walls. Walls associated 
with conditioned basements shall be insulated from the top 
of the basement wall down to 10 feet (3048 mm) below 
grade or to the basement floor, whichever is less. Walls 
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associated with unconditioned basements shall meet this 
requirement unless the floor overhead is insulated in 
accordance with Sections Nl 102.1.2 and Nl 102.2.8. 

TABLE N1102.2.6 (R402.2.6) 
STEEL-FRAME CEILING, WALL AND FLOOR INSULATION 

(R-VALUE) 

WOOD FRAME COLD-FORMED STEEL 
R·VALUE EQUIVALENT R·VALUE" 

REQUIREMENT 

Steel Truss Ceilingsb 

R-30 R-38 or R-30 + 3 or R-26 + 5 

R-38 R-49 or R-38 + 3 

R-49 R-38 + 5 

Steel Joist Ceilingsb 

R-30 R-38 in 2 x 4 or 2 x 6 or 2 x 8 R-49 
in any framing 

R-38 R-49 in 2 x 4 or 2 x 6 or 2 x 8 or 2 x 10 

Steel-Framed Wall, 16" on center 

R-13 R-13 + 4.2 orR-19 + 2.1 or R-21+2.8 or 
R-0 + 9.3 or R-15 + 3.8 or R-21+3.1 

R-13 + 3 R-0+11.2 or R-13 + 6.1 or R-15 + 5.7 or 
R-19 + 5.0 or R-21+4.7 

R-20 R-0 + 14.0 or R-13 + 8.9 or R-15 + 8.5 or 
R-19 + 7.8 or R-19 + 6.2 or R-21+7.5 

R-20+5 R-13 + 12.7 or R-15 + 12.3 or R-19 + 11.6 or 
R-21 + 11.3 or R-25 + 10.9 

R-21 R-0+14.6 orR-13 + 9.5 or R-15 + 9.1 or 
R-19 + 8.4 or R-21+8.1 or R-25 + 7.7 

Steel-Framed Wall, 24" on center 

R-13 R-0 + 9.3 or R-13 + 3.0 or R-15 + 2.4 

R-13 + 3 R-0 + 11.2 or R-13 + 4.9 or R-15 + 4.3 or 
R-19 + 3.5 or R-21+3.1 

R-20 R-0 + 14.0 or R-13 + 7.7 or R-15 + 7.1 or 
R-19 + 6.3 or R-21+5.9 

R-20+ 5 R-13 + 11.5 or R-15 + 10.9 or R-19 + 10.1 or 
R-21 + 9.7 or R-25 + 9.1 

R-21 R-0 + 14.6 or R-13 + 8.3 or R-15 + 7.7 or 
R-19 + 6.9 or R-21+6.5 or R-25 + 5.9 

Steel Joist Floor 

R-13 R-19in2 x 6, orR-19 +6in2x8or2x10 

R-19 R-19+6in2 x 6, orR-19+ 12in2x8or2x10 

a. Cavity insulation R-value is listed first, followed by continuous insulation 
R-value. 

b. Insulation exceeding the height of the framing shall cover the framing. 

Nl102.2.10 (R402.2.10) Slab-on-grade floors. Slab-on
grade floors with a floor surlace less than 12 inches (305 
mm) below grade shall be .insulated in accordance with 
Table Nl102.l.2. The insulation shall extend downward 
from the top of the slab on the outside or inside of the 
foundation wall. Insulation located below grade shall be 
extended the distance provided in Table Nl 102. l .2 by any 
combination of vertical insulation, insulation extending 
under the slab or insulation extending out from the build-
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ing. Insulation extending away from the building shall be 
protected by pavement or by not less than 10 inches (254 
mm) of soil. The top edge of the insulation installed 
between the exterior wall and the edge of the interior slab 
shall be permitted to be cut at a 45-degree (0.79 rad) angle 
away from the exterior wall. Slab-edge insulation is not 
required in jurisdictions designated by the building official 
as having a very heavy termite infestation. 

N1102.2.11 (R402.2.11) Crawl space walls. As an alter
native to insulating floors over crawl spaces, crawl space 
walls shall be permitted to be insulated when the crawl 
space is not vented to the outside. Crawl space wall insula
tion shall be permanently fastened to the wall and extend 
downward from the floor to the finished grade level and 
then vertically and/or horizontally for at least an additional 
24 inches (610 mm). Exposed earth in unvented crawl 
space foundations shall be covered with a continuous 
Class I vapor retarder in accordance with this code. All 
joints of the vapor retarder shall overlap by 6 inches (153 
mm) and be sealed or taped. The edges of the vapor 
retarder shall extend not less than 6 inches (153 mm) up 
the stem wall and shall be attached to the stem wall. 

Nl102.2.12 (R402.2.12) Masonry veneer. Insulation 
shall not be required on the horizontal portion of the foun
dation that supports a masonry veneer. 

Nl102.2.13 (R402.2.13) Sunroom insulation. Sunrooms 
enclosing conditioned spaces shall meet the insulation 
requirements of this code. 

Exception: For sunrooms with thermal isolation, and 
enclosing conditioned spaces, the following exceptions 
to the insulation requirements of this code shall apply: 

1. The minimum ceiling insulation R-values shall be 
R-19 in Zones 1 through 4 and R-24 in Zones 5 
through 8. 

2. The minimum wall R-value shall be R-13 in all 
climate wnes. Walls separating a sunroom with a 
thermal isolation from conditioned space shall 
meet the building thermal envelope requirements 
of this code. 

N1102.3 (R402.3) Fenestration (Prescriptive). In addition 
to the requirements of Section Nl 102, fenestration shall com
ply with Sections N1102.3.1 through N1102.4.5. 

N1102.3.1 (R402.3.l) U-factor. An area-weighted aver
age of fenestration products shall be permitted to satisfy 
the U-factor requirements. 

Nl102.3.2 (R402.3.2) Glazed fenestration SHGC. An 
area-weighted average of fenestration products more than 
50-percent glazed shall be permitted to satisfy the SHGC 
requirements. 

Dynamic glazing shall be permitted to satisfy the SHGC 
requirements of Table Rl 102.1.2 provided the ratio of the 
higher to lower labeled SHGC is greater than or equal to 
2.4, and the dynamic glazing is automatically controlled to 
modulate the amount of solar gain into the space in multi
ple steps. Dynamic glazing shall be considered separately 
from other fenestration, and area-weighted averaging with 

2015 INTERNATIONAL RESIDENTIAL CODE® 



other fenestration that is not dynamic glazing shall not be 
permitted. 

Exception: Dynamic glazing is not required to comply 
with this section when both the lower and higher 
labeled SHGC already comply with the requirements of 
Table Nl102.l.2. 

Nl102.3.3 (R402.3.3) Glazed fenestration exemption. 
Up to 15 square feet (1.4 m2

) of glazed fenestration per 
dwelling unit shall be permitted to be exempt from U-fac
tor and SHGC requirements in Section Nl102.l.2. This 
exemption shall not apply to the U-factor alternative 
approach in Section Nl102.1.4 and the total UA alterna
tive in Section Nl102.l.5. 

Nl102.3.4 (R402.3.4) Opaque door exemption. One side
hinged opaque door assembly up to 24 square feet (2.22 
m2

) in area is exempted from the U-factor requirement in 
Section Nl102.l.2. This exemption shall not apply to the 
U-factor alternative approach in Section Nl102.l.4 and the 
total U A alternative in Section Nl 102.1.5. 

N1102.3.5 (R402.3.5) Sunroom fenestration. Sunrooms 
enelosing conditioned space shall meet the fenestration 
requirements of this code. 

Exception: For sunrooms with thermal isolation and 
enclosing conditioned space in Climate Zones 2 
through 8, the maximum fenestration U-factor shall be 
0.45 and the maximum skylight U-factor shall be 0.70. 

New fenestration separating the sunroom with thermal 
isolation from conditioned space shall meet the building 
thermal envelope requirements of this code. 

Nl102.4 (R402.4) Air leakage (Mandatory). The building 
thermal envelope shall be constructed to limit air leakage in 
accordance with the requirements of Sections Rl102.4.l 
through R1102.4.4. 

Nl102.4.1 (R402.4.1) Building thermal envelope. The 
building thermal envelope shall comply with Sections 
Nl102.4.l.1 and N1102.4.l.2. The sealing methods 
between dissimilar materials shall allow for differential 
expansion and contraction. 

N1102.4.1.1 (R402.4.1.1) Installation. The compo
nents of the building thermal envelope as listed in 
Table Nll 02.4.1.1 shall be installed in accordance with 
the manufacturer's instructions and the criteria listed in 
Table Nl102.4.1.1, as applicable to the method of con
struction. Where required by the building official, an 
approved third party shall inspect all components and 
verify compliance. 

N1102.4.1.2 (R402.4.1.2) Testing. The building or 
dwelling unit shall be tested and verified as having an air 
leakage rate of not exceeding five air changes per hour in 
Climate Zones 1 and 2, and three air changes per hour in 
Climate Zones 3 through 8. Testing shall be conducted 
in accordance with ASTM E 779 or ASTM E 1827 and 
reported at a pressure of 0.2 inches w.g. (50 Pascals). 
Where required by the code official, testing shall be con
ducted by an approved third party. A written report of 
the results of the test shall be signed by the party con
ducting the test and provided to the code official. Testing 
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shall be performed at any time after creation of all pen
etrations of the building thermal envelope. 

During testing: 

1. Exterior windows and doors, fireplace and stove 
doors shall be closed, but not sealed, beyond the 
intended weatherstripping or other infiltration 
control measures. 

2. Dampers including exhaust, intake, makeup air, 
backdraft and flue dampers shall be closed, but not 
sealed beyond intended infiltration control mea
sures. 

3. Interior doors, if installed at the time of the test, 
shall be open. 

4. Exterior doors for continuous ventilation systems 
and heat recovery ventilators shall be closed and 
sealed. 

5. Heating and cooling systems, if installed at the 
time of the test, shall be turned off. 

6. Supply and return registers, if installed at the 
time of the test, shall be fully open. 

Nl102.4.2 (R402.4.2) Fireplaces. New wood-burning 
fireplaces shall have tight-fitting flue dampers or doors, 
and outdoor combustion air. Where using tight-fitting 
doors on factory-built fireplaces listed and labeled in 
accordance with UL 127, the doors shall be tested and 
listed for the fireplace. Where using tight-fitting doors on 
masonry fireplaces, the doors shall be listed and labeled in 
accordance with UL 907. 

N1102.4.3 (R402.4.3) Fenestration air leakage. Windows, 
skylights and sliding glass doors shall have an air infiltration 
rate of no more than 0.3 cfm per square foot (1.5 L/s/m2

), and 
swinging doors no more than 0.5 cfm per square foot (2.6 LI 
s/rrr), when tested according to NFRC 400 or AAMA/ 
WDMA/CSA 101/I.S.2/A440 by an accredited, indepen
dent laboratory and listed and labeled by the manufacturer. 

Exception: Site-built windows, skylights and doors. 

N1102.4.4 (R402.4.4) Rooms containing fuel-burning 
appliances. In Climate Zones 3 through 8, where open 
combustion air ducts provide combustion air to open com
bustion fuel-burning appliances, the appliances and com
bustion air opening shall be located outside the building 
thermal envelope or enclosed in a room, isolated from 
inside the thermal envelope. Such rooms shall be sealed 
and insulated in accordance with the envelope require
ments of Table Nl102.l.2, where the walls, floors and 
ceilings shall meet a minimum of the basement wall R
value requirement. The door into the room shall be fully 
gasketed and any water lines and ducts in the room insu
lated in accordance with Section Nl103. The combustion 
air duct shall be insulated where it passes through condi
tioned space to a minimum of R-8. 

Exceptions: 

1. Direct vent appliances with both intake and 
exhaust pipes installed continuous to the outside. 

2. Fireplaces and stoves complying with Sec
tions Nl102.4.2 and R1006. 
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TABLE N1102.4.1.1 (402.4.1.1) 
AIR BARRIER AND INSULATION INSTALLATION 

COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA 

A continuous air barrier shall be installed in the 
building envelope. 

Air-permeable insulation shall not be used as a General requirements The exterior thermal envelope contains a continuous 
air barrier. sealing material. 

Breaks or joints in the air barrier shall be sealed. 

The air barrier in any dropped ceiling/soffit shall be 
aligned with the insulation and any gaps in the air 

The insulation in any dropped ceiling/soffit shall Ceiling/attic barrier sealed. 

Access openings, drop down stairs or knee wall doors 
be aligned with the air barrier. 

to unconditioned attic spaces shall be sealed. 

Cavities within corners and headers of frame 
The junction of the foundation and sill plate shall be walls shall be insulated by completely filling the 
sealed. cavity with a material having a thermal 

Walls The junction of the top plate and the top of exterior resistance of R-3 per inch minimum. 
walls shall be sealed. Exterior thermal envelope insulation for framed 
Knee walls shall be sealed. walls shall be installed in substantial contact and 

continuous alignment with the air barrier. 

Windows, skylights and doors The space between window/door jambs and framing, 
and skylights and framing shall be sealed. 

Rim joists Rim joists shall include the air barrier. Rim joists shall be insulated. 

Floor framing cavity insulation shall be installed 
to maintain permanent contact with the underside 
of subfloor decking, or floor framing cavity 

Floors (including above garage and The air barrier shall be installed at any exposed edge insulation shall be permitted to be in contact with 
cantilevered floors) of insulation. the top side of sheathing, or continuous 

insulation installed on the underside of floor 
framing; and extends from the bottom to the top 
of all perimeter floor framing members. 

Exposed earth in unvented crawl spaces shall be Where provided instead of floor insulation, 
Crawl space walls covered with a Class I vapor retarder with insulation shall be permanently attached to the 

overlapping joints taped. crawl space walls. 

Duct shafts, utility penetrations, and flue shafts 
Shafts, penetrations opening to exterior or unconditioned space shall be 

sealed. 

Batts in narrow ca vi ties shall be cut to fit, or 

Narrow cavities narrow cavities shall be filled by insulation that 
on installation readily conforms to the available 
cavity space. 

Garage separation, Air sealing shall be provided between the garage and 
conditioned spaces. 

Recessed lighting Recessed light fixtures installed in the building Recessed light fixtures installed in the building 
thermal envelope shall be sealed to the drywall. thermal envelope shall be air tight and IC rated. 

Batt insulation shall be cut neatly to fit around 
wiring and plumbing in exterior walls, or 

Plumbing and wiring insulation that on installation readily conforms to 
available space shall extend behind piping and 
wiring. 

The air barrier installed at exterior walls adjacent to 
Exterior walls adjacent to showers and tubs shall Shower/tub on exterior wall showers and tubs shall separate them from the 

showers and tubs. be insulated. 

The air barrier shall be installed behind electrical or 
Electrical/phone box on exterior walls communication boxes or air-sealed boxes shall be 

installed. 

HV AC register boots HV AC register boots that penetrate building thermal 
envelope shall be sealed to the subfloor or drywall. 

When required to be sealed, concealed fire sprinklers 
shall only be sealed in a manner that is recommended 

Concealed sprinklers by the manufacturer. Caulking or other adhesive 
sealants shall not be used to fill voids between fire 
sprinkler cover plates and walls or ceilings. 

a. In addition, inspection of log walls shall be in accordance with the provisions of ICC 400. 
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N1102.4.5 (R402.4.5) Recessed lighting. Recessed lumi
naires installed in the building thermal envelope shall be 
sealed to limit air leakage between conditioned and uncon
ditioned spaces. All recessed luminaires shall be IC-rated 
and labeled as having an air leakage rate not more than 2.0 
cfin (0.944 Lis) when tested in accordance with ASTM E 
283 at a 1.57 psf (75 Pa) pressure differential. All recessed 
luminaires shall be sealed with a gasket or caulk between 
the housing and the interior wall or ceiling covering. 

N1102.5 (R402.5) Maximum fenestration U-factor and 
SHGC (Mandatory). The area-weighted average maximum 
fenestration U-factor permitted using tradeoffs from Section 
N1102.1.5 or Nl105 shall be 0.48 in climate zones 4 and 5 
and 0.40 in climate zones 6 through 8 for vertical fenestra
tion, and 0.75 in climate zones 4 through 8 for skylights. The 
area-weighted average maximum fenestration SHGC permit
ted using tradeoffs from Section N1105 in climate zones 1 
through 3 shall be 0.50. 

SECTION N1103 (R403) 
SYSTEMS 

N1103.1 (R403.1) Controls (Mandatory). At least one ther
mostat shall be provided for each separate heating and cool
ing system. 

Nl103.1.1 (R403.1.1) Programmable thermostat. The 
thermostat controlling the primary heating or cooling sys
tem of the dwelling unit shall be capable of controlling the 
heating and cooling system on a daily schedule to maintain 
different temperature set points at different times of the day. 
This thermostat shall include the capability to set back or 
temporarily operate the system to maintain zane tempera
tures down to 55°F (l3°C) or up to 85°F (29°C). The ther
mostat shall initially be programmed by the manufacturer 
with a heating temperature set point no higher than 70°F 
(21°C) and a cooling temperature set point no lower than 
78°F (26°C). 

N1103.1.2 (R403.1.2) Heat pump supplementary heat 
(Mandatory). Heat pumps having supplementary electric
resistance heat shall have controls that, except during 
defrost, prevent supplemental heat operation when the 
heat pump compressor can meet the heating load. 

N1103.2 (R403.2) Hot water boiler outdoor temperature 
setback. Hot water boilers that supply heat to the building 
through one- or two-pipe heating systems shall have an out
door setback control that lowers the boiler water temperature 
based on the outdoor temperature. 

N1103.3 (R403.3) Ducts. Ducts and air handlers shall be in 
accordance with Sections N1103.3.l through N1103.3.5. 

Nl103.3.1 (R403.3.1) Insulation (Prescriptive). Supply 
and return ducts in attics shall be insulated to a minimum 
of R-8 where 3 inches (76.2 mm) in diameter and greater 
and R-6 where less than 3 inches (76.2 mm) in diameter. 
Supply and return ducts in other portions of the building 
shall be insulated to a minimum of R-6 where 3 inches 
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(76.2 mm) in diameter or greater and R-4.2 where less I 
than 3 inches (76.2 mm) in diameter. 

Exception: Ducts or portions thereof located com
pletely inside the building thermal envelope. 

Nl103.3.2 (R403.3.2) Sealing (Mandatory). Ducts, air I 
handlers and filter boxes shall be sealed. Joints and seams 
shall comply with either the International Mechanical 
Code or Section M1601.4.1 of this code, as applicable. 

Exceptions: 

1. Air-impermeable spray foam products shall be 
permitted to be applied without additional joint 
seals. 

2. For ducts having a static pressure classification of 
less than 2 inches of water column (500 Pa), 
additional closure systems shall not be required 
for continuously welded joints and seams, and 
locking-type joints and seams of other than the 
snap-lock and button-lock types. 

Nl103.3.2.1 (R403.3.2.1) Sealed air handler. Air han
dlers shall have a manufacturer's designation for an air 
leakage of no more than 2 percent of the design air flow 
rate when tested in accordance with ASHRAE 193. 

Nl103.3.3 (R403.3.3) Duct testing (Mandatory). Ducts 
shall be pressure tested to determine air leakage by one of 
the following methods: 

1. Rough-in test: Total leakage shall be measured with a 
pressure differential of 0.1 inch w.g. (25 Pa) across 
the system, including the manufacturer's air handler 
enclosure if installed at the time of the test. All regis
ters shall be taped or otherwise sealed during the test. 

2. Postconstruction test: Total leakage shall be mea
sured with a pressure differential of 0.1 inch w.g. 
(25 Pa) across the entire system, including the man
ufacturer's air handler enclosure. Registers shall be 
taped or otherwise sealed during the test. 

Exception: A duct air leakage. test shall not be 
required where the ducts and air handlers are 
located entirely within the building thermal enve
lope. 

A written report of the results of the test shall be 
signed by the party conducting the test and provided to 
the code official. 

Nl103.3.4 (R403.3.4) Duct leakage (Prescriptive). The 
total leakage of the ducts, where measured in accordance 
with Section R403.3.3, shall be as follows: 

1. Rough-in test: The total leakage shall be less than or 
equal to 4 cubic feet per minute (113.3 L/min) per 
100 square feet (9.29 m2

) of conditioned floor area 
where the air handler is installed at the time of the 
test. Where the air handler is not installed at the time 
of the test, the total leakage shall be less than or 
equal to 3 cubic feet per minute (85 L/min) per 100 
square feet (9 .29 m2

) of conditioned floor area. 
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2. Postconstruction test: Total leakage shall be less 
than or equal to 4 cubic feet per minute (113.3 LI 
min) per 100 square feet (9.29 m2

) of conditioned 
floor area. 

Nl103.3.5 (R403.3.5) Building cavities (Mandatory). 
Building framing cavities shall not be used as ducts or ple
nums. 

N1103.4 (R403.4) Mechanical system piping insulation 
(Mandatory). Mechanical system piping capable of carrying 
fluids above 105°F (41°C) or below 55°F (l3°C) shall be 
insulated to a minimum of R-3. 

Nl103.4.1 (R403.4.1) Protection of piping insulation. 
Piping insulation exposed to weather shall be protected 
from damage, including that caused by sunlight, moisture, 
equipment maintenance and wind, and shall provide 
shielding from solar radiation that can cause degradation 
of the material. Adhesive tape shall not be permitted. 

N1103.5 (R403.5) Service hot water systems. Energy con
servation measures for service hot water systems shall be in 
accordance with Sections Nl 103.5.1 and Nl 103.5.4. 

N1103.5.1 (R403.5.1) Heated water circulation and tem
perature maintenance systems (Mandatory). Heated 
water circulation systems shall be in accordance with Sec
tion Rl103.5.l.l. Heat trace temperature maintenance sys
tems shall be in accordance with Section Rl103.5.l.2. 
Automatic controls, temperature sensors and pumps shall 
be accessible. Manual controls shall be readily accessible. 

Nl103.5.1.1 (R403.5.1.1) Circulation systems. Heated 
water circulation systems shall be provided with a circu
lation pump. The system return pipe shall be a dedicated 
return pipe or a cold water supply pipe. Gravity and 
thermo-syphon circulation systems shall be prohibited. 
Controls for circulating hot water system pumps shall 
start the pump based on the identification of a demand 
for hot water within the occupancy. The controls shall 
automatically turn off the pump when the water in the 
circulation loop is at the desired temperature and when 
there is no demand for hot water. 

Nl103.5.l.2 (R403.5.l.2) Heat trace systems. Electric 
heat trace systems shall comply with IEEE 515 .1 or UL 
515. Controls for such systems shall automatically 
adjust the energy input to the heat tracing to maintain 
the desired water temperature in the piping in accor
dance with the times when heated water is used in the 
occupancy. 

Nl103.5.2 (R403.5.2) Demand recirculation systems. A 
water distribution system having one or more recirculation 
pumps that pump water from a heated water supply pipe 
back to the heated water source through a cold water supply 
pipe shall be a demand recirculation water system. Pumps 
shall have controls that comply with both of the following: 
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1. The control shall start the pump upon receiving a 
signal from the action of a user of a fixture or appli-

ance, sensing the presence of a user of a fixture or 
sensing the flow of hot or tempered water to a fix
ture fitting or appliance. 

2. The control shall limit the temperature of the water 
entering the cold water piping to 104°F (40°C). 

N1103.5.3 (R403.5.3) Hot water pipe insulation (Pre
scriptive). Insulation for hot water pipe with a minimum 
thermal resistance (R-value) of R-3 shall be applied to the 
following: 

1. Piping \inch (19 mm) and larger in nominal diam-
eter. 

2. Piping serving more than one dwelling unit. 

3. Piping located outside the conditioned space. 

4. Piping from the water heater to a distribution mani-
fold. 

5. Piping located under a floor slab. 

6. Buried in piping. 

7. Supply and return piping in recirculation systems 
other than demand recirculation systems. 

Nl103.5.4 (R403.5.4) Drain water heat recovery units. 
Drain water heat recovery units shall comply with CSA I 
55.2. Drain water heat recovery units shall be tested in 
accordance with CSA 55.1. Potable water-side pressure 
loss of drain water heat recovery units shall be less than 3 
psi (20.7 kPa) for individual units connected to one or two 
showers. Potable water-side pressure loss of drain water 
heat recovery units shall be less than 2 psi (13.8 kPa) for 
individual units connected to three or more showers. 

Nl103.6 (R403.6) Mechanical ventilation (Mandatory). 
The building shall be provided with ventilation that meets the 
requirements of Section M1507 of this code or the Interna
tional Mechanical Code, as applicable, or with other 
approved means of ventilation. Outdoor air intakes and 
exhausts shall have automatic or gravity dampers that close 
when the ventilation system is not operating. 

N1103.6.1 (R403.6.1) Whole-house mechanical ventila
tion system fan efficacy. Mechanical ventilation system 
fans shall meet the efficacy requirements of Table 
Nl103.6.l. 

Exception: Where mechanical ventilation fans are inte
gral to tested and listed HV AC equipment, they shall be 
powered by an electronically commutated motor. 

Nl103.7 (R403.7) Equipment sizing and efficiency rating I 
(Mandatory). Heating and cooling equipment shall be sized 
in accordance with ACCA Manual S based on building loads 
calculated in accordance with ACCA Manual J or other 
approved heating and cooling calculation methodologies. 
New or replacement heating and cooling equipment shall 
have an efficiency rating equal to or greater than the mini
mum required by federal law for the geographic location 
where the equipment is installed. 
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TABLE N1103.6.1 (R403.6.1) 
MECHANICAL VENTILATION SYSTEM FAN EFFICACY 

FAN LOCATION 
AIR FLOW RATE MINIMUM MINIMUM EFFICACY AIR FLOW RATE MAXIMUM 

(CFM) 

Range hoods Any 

In-line fan Any 

Bathroom, utility room 10 

Bathroom, utility room 90 
For SI: 1 cubic foot per minute= 28.3 L/min. 

N1103.8 (R403.8) Systems serving multiple dwelling units 
(Mandatory). Systems serving multiple dwelling units shall 
comply with Sections C403 and C404 of the IECC-Com
mercial Provisions in lieu of Section Nl 103. 

Nl103.9 (R403.9) Snow melt system controls (Manda
tory). Snow- and ice-melting systems, supplied through 
energy service to the building, shall include automatic con
trols capable of shutting off the system when the pavement 
temperature is above 50°F (10°C), and no precipitation is 
falling and an automatic or manual control that will allow 
shutoff when the outdoor temperature is above 40°F ( 4.8°C). 

Nl103.10 (R403.10) Pools and permanent spa energy con
sumption (Mandatory). The energy consumption of pools 
and permanent spas shall be in accordance with Sections 
Nl 103.10.1 through Nl 103.10. 

Nl103.10.1 (R403.10.1) Residential pools and perma
nent residential spas. Swimming pools and permanent 
spas that are accessory to detached one- and two-family 
dwellings and townhouses three stories or less in height 
above grade plane and that are available only to the house
hold and its guests shall be in accordance with APSP-145. 

Nl103.10.2 (R403.10.2) Heaters. The electric power to 
heaters shall be controlled by a readily accessible on-off 
switch that is an integral part of the heater mounted on the 
exterior of the heater, or external to and within 3 feet (914 
mm) of the heater. Operation of such switch shall not 
change the setting of the he.ater thermostat. Such switches 
shall be in addition to a circuit breaker for the power to the 
heater. Gas~fired heaters shall not be equipped with con
tinuously burning ignition pilots. 

N403.10.3 (R403.10.3) Time switches. Time switches or 
other control methods that can automatically turn off and 
on according to a preset schedule shall be installed for 
heaters and pump motors. Heaters and pump motors that 
have built-in time switches shall be in compliance with 
this section. 

Exceptions: 

1. Where public health standards require 24-hour 
pump operation. 

2. Pumps that operate solar- and waste-heat-recov-
ery pool heating systems. 

N1103.10.4 (R403.10.4) Covers. Outdoor heated pools 
and outdoor permanent spas shall be provided with a vapor
retardant cover or other approved vapor-retardant means. 

Exception: Where more than 70 percent of the energy 
for heating, computed over an operation season, is from 
site-recovered energy, such as from a heat pump or 
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(CFM/WATT) (CFM) 

2.8 cfm/watt Any 

2.8 cfm/watt Any 

1.4 cfm/watt <90 

2.8 cfm/watt Any 

solar energy source, covers or other vapor-retardant 
means shall not be required. 

N1103.ll (R403.ll) Portable spas (Mandatory). The 
energy consumption of electric-powered portable spas shall 
be controlled by the requirements of APSP-14. 

N1103.12 (R403.12) Residential pools and permanent res
idential spas. Residential swimming pools and permanent 
residential spas that are accessory to detached one- and two
family dwellings and townhouses 3 stories or less in height 
above grade plane and that are available only to the house
hold and its guests shall be in accordance with APSP-15. 

SECTION N1104 (R404) 
ELECTRICAL POWER AND LIGHTING SYSTEMS 

(MANDATORY) 

N1104.1 (R404.l) Lighting equipment (Mandatory). Not 
less than 7 5 percent of the lamps in permanently installed 
lighting fixtures shall be high-efficacy lamps or not less than 
7 5 percent of the permanently installed lighting fixtures shall 
contain only high-efficacy lamps. 

Exception: Low-voltage lighting. 

N1104.l.1 (R404.1.1) Lighting equipment (Manda
tory). Fuel gas lighting systems shall not have continu
ously burning pilot lights. 

SECTION N1105 (R405) 
SIMULATED PERFORMANCE ALTERNATIVE 

(PERFORMANCE) 

N1105.l (R405.l) Scope. This section establishes criteria for 
compliance using simulated energy performance analysis. 
Such analysis shall include heating, cooling and service water 
heating energy only. 

Nl105.2 (R405.2) Mandatory requirements. Compliance 
with this section requires that the mandatory provisions iden
tified in Section NllOl.13 be met. All supply and return 
ducts not completely inside the building thermal envelope 
shall be insulated to a minimum ofR-6. 

Nl105.3 (R405.3) Performance-based compliance. Com
pliance based on simulated energy performance requires that 
a proposed residence (proposed design) be shown to have an 
annual energy cost that is less than or equal to the annual 
energy cost of the standard reference design. Energy prices 
shall be taken from a source approved by the building offi
cial, such as the Department of Energy, Energy Information 
Administration's State Energy Price and Expenditure Report. 
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Building officials shall be permitted to require time-of-use 
pricing in energy cost calculations. 

Exception: The energy use based on source energy 
expressed in Btu (J) or Btu per square foot (J/m2

) of condi
tioned floor area shall be permitted to be substituted for 
the energy cost. The source energy multiplier for electric
ity shall be 3.16. The source energy multiplier for fuels 
other than electricity shall be 1.1. 

N1105.4 (R405.4) Documentation. Documentation of the 
software used for the performance design and the parameters 
for the building shall be in accordance with Sections 
N1105.4.l through Nl105.4.3. 

Nl105.4.1 (R405.4.1) Compliance software tools. Docu
mentation verifying that the methods and accuracy of the 
compliance software tools conform to the provisions of 
this section shall be provided to the building official. 

Nl105.4.2 (R405.4.2) Compliance report. Compliance 
software tools shall generate a report that documents that 
the proposed design complies with Section Nl105.3. A 
compliance report on the proposed design shall be submit
ted with the application for the building permit. Upon 
completion of the building, a compliance report based on 
the as-built condition of the building shall be submitted to 
the code official before a certificate of occupancy is 
issued. Batch sampling of buildings to determine energy 
code compliance for all buildings in the batch shall be pro
hibited. 

Compliance reports shall include information in accor
dance with Sections Nl 105 .4.2.1 and Nl 105 .4.2.2. Where 
the proposed design of a building could be built on different 
sites where the cardinal orientation of the building on each 
site is different, compliance of the proposed design for the 
purposes of the application for the building permit shall be 
based on the worst-case orientation, worst-case configura
tion, worst-case building air leakage and worst-case duct 
leakage. Such worst-case parameters shall be used as inputs 
to the compliance software for energy analysis. 
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Nl105.4.2.l (R405.4.2.l) Compliance report for per
mit application. A compliance report submitted with 
the application for building permit shall include the fol
lowing: 

1. Building street address, or other building site 
identification. 

2. A statement indicating that the proposed design 
complies with Section N1105.3. 

3. An inspection checklist documenting the building 
component characteristics of the proposed design 
as indicated in Table Nl105.5.2(1). The inspec
tion checklist shall show results for both the stan
dard reference design and the proposed design 
with user inputs to the compliance software to 
generate the results. 

4. A site-specific energy analysis report that is in 
compliance with Section Nl 105.3. 

5. The name of the individual performing the analy
sis and generating the report. 

6. The name and version of the compliance software 
tool. 

Nl105.4.2.2 (R405.4.2.2) Compliance report for cer
tificate of occupancy. A compliance report submitted 
for obtaining the certificate of occupancy shall include 
the following: 

1. Building street address, or other building site 
identification. 

2. A statement indicating that the as-built building 
complies with Section Nl 105.3. 

3. A certificate indicating that the building passes the 
performance matrix for code compliance and list
ing the energy saving features of the buildings. 

4. A site-specific energy analysis report that is in 
compliance with Section Nll05.3. 

5. The name of the individual performing the analy
sis and generating the report. 

6. The name and version of the compliance software 
tool. 

N1105.4.3 (R405.4.3) Additional documentation. The 
building official shall be permitted to require the following 
documents: 

1. Documentation of the building component charac
teristics of the standard reference design. 

2. A certification signed by the builder providing the 
building component characteristics of the proposed 
design as given in Table Nll05.5.2(1). 

3. Documentation of the actual values used in the soft-
ware calculations for the proposed design. 

N1105.5 (R405.5) Calculation procedure. Calculations of 
the performance design shall be in accordance with Sections 
N1105.5.1 and N1105.5.2. 

N1105.5.1 (R405.5.1) General. Except as specified by 
this section, the standard reference design and proposed 
design shall be configured and analyzed using identical 
methods and techniques. 

N1105.5.2 (R405.5.2) Residence specifications. The 
standard reference design and proposed design shall be 
configured and analyzed as specified by Table 
N1105.5.2(1). Table N1105.5.2(1) shall include, by refer
ence, all notes contained in Table Nl 102.1.2. 

Nl105.6 (R405.6) Calculation software tools. Calculation 
software, where used, shall be in accordance with Sections 
N1105.6.l through N1105.6.3. 

2015 INTERNATIONAL RESIDENTIAL CODE® 



ENERGY EFFICIENCY 

TABLE N1105.5.2(1) [R405.5.2(1)] 
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS 

BUILDING COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN 

Type: mass wall if proposed wall is mass; otherwise wood frame. As proposed 

Gross area: same as proposed As proposed 

Above-grade walls U-factor: as specified in Table N1102.1.4 As proposed 

Solar absorptance = 0.75 As proposed 

Remittance= 0.90 As proposed 

Type: same as proposed As proposed 
Basement and crawl space Gross area: same as proposed As proposed 

walls 
U-factor: from Table N1102.1.4, with insulation layer on interior side of walls As proposed 

Type: wood frame As proposed 

Above-grade floors Gross area: same as proposed As proposed 

U-factor: as specified in Table N1102.1.4 As proposed 

Type: wood frame As proposed 

Ceilings Gross area: same as proposed As proposed 

U-factor: as specified in Table N1102.l.4 As proposed 

Type: composition shingle on wood sheathing As proposed 

Roofs 
Gross area: same as proposed As proposed 

Solar absorptance = 0.75 As proposed 

Emittance= 0.90 As proposed 

Attics Type: vented with aperture = 1 ft2 per 300 ft2 ceiling area · As proposed 

Type: same as proposed As proposed 
Foundations Foundation wall area above and below grade and soil characteristics: same as As proposed 

proposed 

Area: 40 ft2 As proposed 

Opaque doors Orientation: North As proposed ' U-factor: same as fenestration from Table Nl 102.1.4 As proposed 

Total areab = As proposed 

(a) The proposed glazing area, where the proposed glazing area is less than 15 
percent of the conditioned floor area 

(b) 15 percent of the conditioned floor area, where the proposed glazing area 
is 15 percent or more of the conditioned floor area 

Vertical fenestration other Orientation: equally distributed to four cardinal compass orientations As proposed than opaque doors (N,E,S &W). 

I 
U-factor: as specified in Table N1102.l.4 As proposed 

SHGC: as specified in Table Nl 102.1.2 except that for climates with no As proposed requirement (NR) SHGC = 0.40 shall be used. 

Interior shade fraction: 0.92-(0.21 x SHGC for the standard reference design) 0.92-(0.21 x SHGC as proposed) 

External shading: none As proposed 

Skylights None As proposed 

Thermally isolated None As proposed 
sunrooms 

Air leakage rate of 5 air changes per hour in Climate Zones 1 and 2, and 3 air For residences that are not 
changes per hour in Climate Zones 3 through 8 at a pressure of 0.2 inches w.g tested, the same air leakage rate 
(50 Pa). The mechanical ventilation rate shall be in addition to the air leakage as the standard reference design. 
rate and the same as in the proposed design, but no greater than 0.01 x CFA + For tested residences, the mea-

Air exchange rate 7.5 x (Nb,+ 1) sured air exchange rate•. 
where: 

CF A = conditioned floor area The mechanical ventilation rateb 

Nbr = number of bedrooms 
shall be in addition to the air 
leakage rate and shall be as pro-

Energy recovery shall not be assumed for mechanical ventilation. posed. 

(continued) 
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TABLE N1105.5.2(1) [R405.5.2(1 )]-continued 
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS 

BUILDING COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN 

None, except where mechanical ventilation is specified by the pro-
posed design, in which case: 

Annual vent fan energy use: 

Mechanical ventilation kWh/yr= 0.03942 x CFA + 29.565 x (Nb, +1) As proposed 
where: 

CF A = conditioned floor area 

Nbr = number of bedrooms 

futemal gains !Gain= 17,900 + 23.8 x CFA + 4104 xNbr (Btu/day per dwelling unit) 
Same as standard reference 
design. 

Same as standard reference 
design, plus any additional mass 

futemal mass 
An internal mass for furniture and contents of 8 pounds per square foot specifically designed as a ther-
of floor area. mal storage element0 but not inte-

gral to the building envelope or 
structure. 

For masonry floor slabs, 80 percent of floor area covered by R-2 carpet 
As proposed 

and pad, and 20 percent of floor directly exposed to room air. 

Structural mass 
For masonry basement walls, as proposed, but with insulation required 

As proposed by Table R402. l.4 located on the interior side of the walls 

For other walls, for ceilings, floors, and interior walls, wood frame con-
As proposed 

struction 

As proposed for other than electric heating without a heat pump, where 
the proposed design utilizes electric heating without a heat pump the 

Heating systemsa, 0 standard reference design shall be an air source heat pump meeting the 
requirements of Section C403 of the IECC-Commercial Provisions. 

As proposed 

Capacity: sized in accordance with Section Nl 103. 7 

Cooling systemsa, f As proposed 
As proposed Capacity: sized in accordance with Section Nl 103. 7. 

Service water heatinga, e, r As proposed As proposed 
Use: same as proposed design gal/day= 30 + (10 x Nb,) 

Duct insulation: From Section Nl103.2.1 

A thermal distribution system efficiency (DSE) of 0.88 shall be applied As tested or as specified in Table 
Thermal distribution systems to both the heating and cooling system efficiencies for all systems other R405.5.2(2) if not tested. Duct 

than tested duct systems. For tested duct systems, the leakage rate shall 
be 4 cfm (113.3 L/min) per 100 ft2 (9.29 m2

) of conditioned floor area 
insulation shall be as proposed. 

at a pressure of differential ofO.l inches w.g. (25 Pa). 

Thermostat 
Type: Manual, cooling temperature setpoint = 75°F; 

Same as standard reference 
Heating temperature setpoint = 72°F 

For SI: 1 square foot= 0.93 m2
, 1 British thermal unit= 1055 J, 1 pound per square foot =4.88 kg/m2

, 1 gallon (US)= 3.785 L, °C = (°F-32)/l.8, 1degree=0.79 
rad . 
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the ASHRAE Handbook of 

Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration. 
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation 43 of 2001 ASHRAE Handbook 

of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE Handbook of Fundamentals, page 26.19 for intermittent 
mechanical ventilation. 

c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar system, and that provides thermal 
storage such as enclosed water columns, rock beds, or phase-change containers. A thermal storage element must be in the same room as fenestration that faces 
within 15 degrees (0.26 rad) of true south, or must be connected to such a room with pipes or ducts that allow the element to be actively charged. 

d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable standard reference design system 
capacities and fuel types shall be weighted in accordance with their respective loads as calculated by accepted engineering practice for each equipment and 
fuel type present. 

e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency shall be assumed for both the 
standard reference design and proposed design. 

f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal minimum efficiency shall be assumed 
for both the standard reference design and the proposed design. 

g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal minimum energy factor for the 
same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed design without a proposed water heater, a 40-gallon storage-type 
water heater with the prevailing federal minimum efficiency for the same fuel as the predominant heating fuel type shall be assumed for both the proposed 
design and standard reference design. 
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TABLE N1105.5.2(2) [R405.5.2(2)] 
DEFAULT DISTRIBUTION SYSTEM EFFICIENCIES FOR PROPOSED DESIGNS• 

DISTRIBUTION SYSTEM CONFIGURATION AND CONDITION FORCED AIR SYSTEMS HYDRONIC SYSTEMS" 

Distribution system components located in unconditioned space - 0.95 

Untested distribution systems entirely located in conditioned space< 0.88 1 

"Ductless" systemsd 1 -
For SI: 1 cubic foot per minute= 0.47 Lis, 1 square foot= 0.093m2

, 1 pound per square inch= 6895 Pa, 1 inch water gauge= 1250 Pa. 
a. Default values given by this table are for untested distribution systems, which must still meet minimum requirements for duct system insulation. 
b. Hydronic systems shall mean those systems that distribute heating and cooling energy directly to individual spaces using liquids pumped through closed-loop 

piping and that do not depend on ducted, forced airflow to maintain space temperatures. 
c. Entire system in conditioned space shall mean that no component of the distribution system, including the air handler unit, is located outside of the conditioned 

space. 
d. Ductless systems shall be allowed to have forced airflow across a coil but shall not have any ducted airflow external to the manufacturer's air handler 

enclosure. 

NllOS.6.1 (R405.6.l) Minimum capabilities. Calcula
tion procedures used to comply with this section shall be 
software tools capable of calculating the annual energy 
consumption of all building elements that differ between 
the standard reference design and the proposed design and 
shall include the following capabilities: 

1. Computer generation of the standard reference 
design using only the input for the proposed design. 
The calculation procedure shall not allow the user to 
directly modify the building component characteris
tics of the standard reference design. 

2. Calculation of whole-building (as a single zone) siz
ing for the heating and cooling equipment in the 
standard reference design residence in accordance 
with Section Nl 103 .6. 

3. Calculations that account for the effects of indoor 
and outdoor temperatures and part-load ratios on the 
performance of heating, ventilating and air-condi
tioning equipment based on climate and equipment 
sizing. 

4. Printed building official inspection checklist listing 
each of the proposed design component characteris
tics from Table N1105.5.2(1) determined by the 
analysis to provide compliance, along with their 
respective performance ratings (R-value, U-factor, 
SHGC, HSPF, AFUE, SEER, EF are some exam
ples). 

Nl105.6.2 (R405.6.2) Specific approval. Performance 
analysis tools meeting the applicable provisions of Section 
N1105 shall be permitted to be approved. Tools are per
mitted to be approved based on meeting a specified thresh
old for a jurisdiction. · The building official shall be 
permitted to approve tools for a specified application or 
limited scope. 

NllOS.6.3 (R405.6.3) Input values. When calculations 
require input values not specified by Sections Nl 102, 
N1103, N1104 and N1105, those input values shall be 
taken from an approved source. 
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SECTION N1106 (R406) 
ENERGY RATING INDEX 

COMPLIANCE ALTERNATIVE 

Nl106.1 (R406.1) Scope. This section estaWshes criteria for 
compliance using an Energy Rating Index (ERI) analysis. 

N1106.2 (R406.2) Mandatory requirements. Compliance 
with this section requires that the mandatory provisions iden
tified in Sections NllOl.2 and N1103.5.3 be met. The build
ing thermal envelope shall be greater than or equal to levels 
of efficiency and Solar Heat Gain Coefficient in Table 
402.1.2 or 402.1.4 of the 2009 International Energy Conser
vation Code. 

Exception: Supply and return ducts not completely inside 
the building thermal envelope shall be insulated to a mini
mum ofR-6. 

N1106.3 (R406.3) Energy rating index. The Energy Rating 
Index (ERI) shall be a numerical integer value that is based 
on a linear scale constructed such that the ER! reference 
design has an Index value of 100 and a residential building 
that uses no net purchased energy has an Index value of 0. 
Each integer value on the scale shall represent a one percent 
change in the total energy use of the rated design relative to 
the total energy use of the ER! reference design. The ERI 
shall consider all energy used in the residential building. 

Nl106.3.1 (R406.3.1) ERI reference design. The ER! 
reference design shall be configured such that it meets the 
minimum requirements of the 2006 International Energy 
Conservation Code prescriptive requirements. 

The proposed residential building shall be shown to 
have an annual total normalized modified load less than or 
equal to the annual total loads of the ER! reference design. 

N1106.4 (R406.4) ERi-based compliance. Compliance 
based on an ERI analysis requires that the rated design be 
shown to have an ERI less than or equal to the appropriate 
value listed in Table N1106.4 when compared to the ER! ref
erence design. 
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TABLE N1106.4 (R406.4) 
MAXIMUM ENERGY RATING INDEX 

CLIMATE ZONE ENERGY RATING INDEX 

1 52 

2 52 

3 51 
4 54 

5 55 

6 54 
7 53 

8 53 

N1106.5 (R406.5) Verification by approved agency. Verifi
cation of compliance with Section N1106 shall be completed 
by an approved third party. 

Nl106.6 (R406.6) Documentation. Documentation of the 
software used to determine the ERI and the parameters for the 
residential building shall be in accordance with Sections 
N1106.6.l through Nl106.6.3. 

N1106.6.1 (R406.6.1) Compliance software tools. Docu
mentation verifying that the methods and accuracy of the 
compliance software tools conform to the provisions of 
this section shall be provided to the code official. 

Nl106.6.2 (R406.6.2) Compliance report. Compliance 
software tools shall generate a report that documents that 
the ERI of the rated design complies with Sections 
N1106.3 and Nl106.4. The compliance documentation 
shall include the following information: 

1. Address or other identification of the residential 
building. 

2. An inspection checklist documenting the building 
component characteristics of the rated design. The 
inspection checklist shall show results for both the 
ERi reference design and the rated design, and shall 
document all inputs entered by the user necessary to 
reproduce the results. 

3. Name of individual completing the compliance 
report. 

4. Name and version of the compliance software tool. 

Exception: Multiple orientations. Where an otherwise 
identical building model is offered in multiple orienta
tions, compliance for any orientation shall be permitted 
by documenting that the building meets the· perfor
mance requirements in each of the four (north, east, 
south and west) cardinal orientations. 

Nl106.6.3 (R406.6.3) Additional documentation. The 
code official shall be permitted to require the following 
documents: 
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1. Documentation of the building component charac
teristics of the ER! reference design. 

2. A certification signed by the builder providing the 
building component characteristics of the rated 
design. 

3. Documentation of the actual values used in the soft-
ware calculations forthe rated design. 

N1106.7 (R406.7) Calculation software tools. Calculation 
software, where used, shall be in accordance with Sections 
Nl 106.7.1 through N1106.7.3. 

N1106.7.1 R(406.7.1) Minimum capabilities. Calcula
tion procedures used to comply with this section shall be 
software tools capable of calculating the ERI as described 
in Section N1106.3, and shall include the following capa
bilities: 

1. Computer generation of the ERi reference design 
using only the input for the rated design. 

The calculation procedure shall not allow the user to 
directly modify the building component characteristics of 
the ERi reference design. 

2. Calculation of whole-building, as a single zane, siz
ing for the heating and cooling equipment in the ERi 
reference design residence in accordance with Sec
tion Nll 03. 7. 

3. Calculations that account for the effects of indoor 
and outdoor temperatures and part-load ratios on the 
performance of heating, ventilating and air-condi
tioning equipment based on climate and equipment 
sizing. 

4. Printed code official inspection checklist listing each 
of the rated design component characteristics deter
mined by the analysis to provide compliance, along 
with their respective performance ratings. 

N1106.7.2 (406.7.2) Specific approval. Performance 
analysis tools meeting the applicable sections of Section 
N1106 shall be approved. Tools are permitted to be 
approved based on meeting a specified threshold for a 
jurisdiction. The code official shall approve tools for a 
specified application or limited scope. 

Nl106.7.3 (R406.7.3) Input values. When calculations 
require input values not specified by Sections Nl 102, 
Nl103, N1104 and Nll05, those input values shall be 
taken from an approved source. 

SECTION N1107 (R501) 
EXISTING BUILDINGS-GENERAL 

N1107.1 (RSOl.1) Scope. The provisions of Sections Nl107 
through Nl 111 shall control the alteration, repair, addition 
and change of occupancy of existing buildings and structures. 

Nl107.1.1 (RSOl.1.1) Additions, alterations, or repairs: 
General. Additions, alterations, or repairs to an existing 
building, building system or portion thereof shall coD?-ply 
with Section Nl108, N1109 or Nl 110. Unaltered portions 
of the existing building or building supply system shall not 
be required to comply with this chapter. 

N1107.2 (RSOl.2) Existing bnildings. Except as specified in 
this chapter, this code shall not be used to require the 
removal, alteration or abandonment of, nor prevent the con
tinued use and maintenance of, an existing building or build-
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ing system lawfully in existence at the time of adoption of 
this code. 

Nl107.3 (R501.3) Maintenance. Buildings and structures, 
and parts thereof, shall be maintained in a safe and sanitary 
condition. Devices and systems that are required by this code 
shall be maintained in conformance with the code edition 
under which installed. The owner or the owner's authorized 
agent shall be responsible for the maintenance of buildings 
and structures. The requirements of this chapter shall not pro
vide the basis for removal or abrogation of energy conserva
tion, fire protection and safety systems and devices in existing 
structures. 

Nl107.4 (R501.4) Compliance. Alterations, repairs, addi
tions and changes of occupancy to, or relocation of, existing 
buildings and structures shall comply with the provisions for 
alterations, repairs, additions and changes of occupancy or 
relocation, respectively, in this code and the International 
Building Code, International Fire Code, International Fuel 
Gas Code, International Mechanical Code, International 
Plumbing Code, International Property Maintenance Code, 
International Private Sewage Disposal Code and NFPA 70. 

Nl107.5 (R501.5) New and replacement materials. Except 
as otherwise required or permitted by this code, materials per
mitted by the applicable code for new construction shall be 
used. Like materials shall be permitted for repairs, provided 
no hazard to life, health or property is created. Hazardous 
materials shall not be used where the code for new construc
tion would not permit their use in buildings of similar occu
pancy, purpose and location. 

N1107.6 (R501.6) Historic buildings. No provision of this 
chapter relating to the construction, repair, alteration, resto
ration and movement of structures, and change of occupancy 
shall be mandatory for historic buildings provided a report 
has been submitted to the code official and signed by the 
owner, a registered design professional, or a representative of 
the State Historic Preservation Office or the historic preserva
tion authority having jurisdiction, demonstrating that compli
ance with that provision would threaten, degrade or destroy 
the historic form, fabric or function of the building. 

SECTION N1108 (R502) 
ADDITIONS 

Nl108.1 (R502.1) General. Additions to an existing build
ing, building system or portion thereof shall conform to the 
provisions of this chapter as they relate to new construction 
without requiring the unaltered portion of the existing build
ing or building system to comply with this chapter. Additions 
shall not create an unsafe or hazardous condition or overload 
existing building systems. An addition shall be deemed to 
comply with this chapter where the addition alone complies, 
where the existing building and addition comply with this 
chapter as a single building, or where the building with the 
addition uses no more energy than the existing building. 
Additions shall be in accordance with Section Nll08.l.1 or 
Nll08.l.2. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

ENERGY EFFICIENCY 

NllOS.1.1 (R502.1.1) Prescriptive compliance. Addi
tions shall comply with Sections Nll08.l.l.1 through 
Nll08. l.l.4. 

NllOS.1.1.1 (R502.1.1.1) Building envelope. New 
building envelope assemblies that are part of the addi
tion shall comply with Sections Nl102.l, Nl102.2, 
Nll02.3.l through Nll02.3.5, and Nll02.4. 

Exception: Where nonconditioned space is changed 
to conditioned space, the building envelope of the 
addition shall comply where the UA, as determined 
in Section Nll02.l.4, of the existing building and 
the addition, and any alterations that are part of the 
project, is less than or equal to UA generated for the 
existing building. 

NllOS.1.1.2 (R502.1.1.2) Heating and cooling sys
tems. New heating, cooling and duct systems that are 
part of the addition shall comply with Sections 
Nll03.l, Nll03.2, Nll03.3, Nll03.5 and Nll03.6. 

Exception: Where ducts from an existing heating 
and cooling system are extended to an addition, duct 
systems with less than 40 linear feet (12.19 m) in 
unconditioned spaces shall not be required to be 
tested in accordance with Section Nl 103 .2.2. 

NllOS.1.1.3 (R502.1.1.3) Service hot water systems . . 
New service hot water systems that are part of the addi
tion shall comply with Section Nl 103.4. 

NllOS.1.1.4 (R502.1.1.4) Lighting. New lighting sys
tems that are part of the addition shall comply with Sec
tion Nll04.l. 

NllOS.1.2 (R502.1.2) Existing plus addition compliance 
(Simulated Performance Alternative). Where noncondi
tioned space is changed to conditioned space, the addition 
shall comply where the annual energy cost or energy use 
of the addition and the existing building, and any altera
tions that are part of the project, is less than or equal to the 
annual energy cost of the existing building when modeled 
in accordance with Section Nll05. The addition and any 
alterations that are part of the project shall comply with 
Section Nl105 in its entirety. 

SECTION N1109 (R503) 
ALTERATIONS 

N1109.1 (R503.1) General. Alterations to any building or 
structure shall comply with the requirements of the code for 
new construction. Alterations shall be such that the existing 
building or structure is no less conforming with the provi
sions of this chapter than the existing building or structure 
was prior to the alteration. 

Alterations to an existing building, building system or por
tion thereof shall conform to the provisions of this chapter as 
they relate to new construction without requiring the unal
tered portions of the existing building or building system to 
comply with this chapter. Alterations shall not create an 
unsafe or hazardous condition or overload existing building 
systems. Alterations shall be such that the existing building or 
structure uses no more energy than the existing building or 
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structure prior to the alteration. Alterations to existing build
ings shall comply with Sections Nl 109 .1.1 through Nl 109 .2. 

N1109.1.1 (R503.1.1) Building envelope. Building enve
lope assemblies that are part of the alteration shall comply 
with Section Nll02.1.2 or N1102.1.4, Sections N1102.2.l 
through N1102.2.12, N1102.3.l, N1102.3.2, N1102.4.3 
and Nl 102.4.4. 

Exception: The following alterations need not comply 
with the requirements for new construction provided 
the energy use of the building is not increased: 

1. Storm windows installed over existing fenestra
tion. 

2. Existing ceiling, wall or floor cavities exposed 
during construction provided that these cavities 
are filled with insulation. 

3. Construction where the existing roof, wall or 
floor cavity is not exposed. 

4. Roofrecover. 

5. Roofs without insulation in the cavity and where 
the sheathing or insulation is exposed during 
reroofing shall be insulated either above or below 
the sheathing. 

6. Surface applied window film installed on existing 
single pane fenestration assemblies to reduce 
solar heat gain provided the code does not require 
the glazing or fenestration assembly to be 
replaced. 

Nl109.l.1.1 (R503.1.1.1) Replacement fenestration. 
Where some or all of an existing fenestration unit is 
replaced with a new fenestration product, including 
sash and glazing, the replacement fenestration unit shall 
meet the applicable requirements for U-factor and 
SHGC as provided in Table Nl102.1.4. 

Nl109.l.2 (R503.1.2) Heating and cooling systems. 
New heating, cooling and duct systems that are part of the 
alteration shall comply with Sections N1103.1, Nl103.2, 
Nl103.3 and Nl103.6. 

Exception: Where ducts from an existing heating and 
cooling system are extended, duct systems with less 
than 40 linear feet (12.19 m) in unconditioned spaces 
shall not be required to be tested in accordance with 
Section Nl 103.3.3. 

Nl109.l.3 (R503.l.3) Service hot water systems. New 
service hot water systems ·that are part of the alteration 
shall comply with Section Nl 103 .5. 

Nl109.1.4 (R503.1.4) Lighting. New lighting systems 
that are part of the alteration shall comply with Section 
N1104.1. 

Exception: Alterations that replace less than 50 percent 
of the luminaires in a space, provided that such altera
tions do not increase the installed interior lighting 
power. 

N1109.2 (R503.2) Change in space conditioning. Any non
conditloned or low energy space that is altered to become 
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conditioned space shall be required to be brought into full 
compliance with this chapter. 

Exception: Where the simulated performance option in 
Section Nl l 05 is used to comply with this section, the 
annual energy cost of the proposed design is permitted to 
be 110 percent of the annual energy cost otherwise 
allowed by Section N1105.3. 

SECTION N1110 (R504) 
REPAIRS 

NlllO.l (R504.1) General. Buildings, structures and parts 
thereof shall be repaired in compliance with Section Nl107.3 
and this section. Work on nondamaged components neces
sary for the required repair of damaged components shall be 
considered part of the repair and shall not be subject to the 
requirements for alterations in this chapter. Routine mainte
nance required by Section Nll07.3, ordinary repairs exempt 
from permit, and abatement of wear due to normal service 
conditions shall not be subject to the requirements for repairs 
in this section. 

Nlll0.2 (R504.2) Application. For the purposes of this 
code, the following shall be considered repairs: 

1. Glass-only replacements in an existing sash and frame. 

2. Roof repairs. 

3. Repairs where only the bulb and/or ballast within the 
existing luminaires in a space are replaced provided 
that the replacement does not increase the installed 
interior lighting power. 

SECTION N1111 (R505) 
CHANGE OF OCCUPANCY OR USE 

Nllll.1 (R505.1) General. Spaces undergoing a change in 
occupancy that would result in an increase in demand for 
either fossil fuel or electrical energy shall comply with this 
code. 

Nllll.2 (R505.2) General. Any space that is converted to a 
dwelling unit or portion thereof from another use or occu
pancy shall comply with this code. 

Exception: Where the simulated performance option in 
Section Nl105 is used to comply with this section, the 
annual energy cost of the proposed design is permitted to 
be 110 percent of the annual energy cost otherwise 
allowed by Section N1105.3. 
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Part V-Mechanical 

CHAPTER12 

MECHANICAL ADMINISTRATION 

SECTION M1201 
GENERAL 

M1201.l Scope. The provisions of Chapters 12 through 24 
shall regulate the design, installation, maintenance, alteration 
and inspection of mechariical systems that are permanently 
installed and used to control environmental conditions within 
buildings. These chapters shall also regulate those mechani
cal systems, system components, equipment and appliances 
specifically addressed in this code. 

M1201.2 Application. In addition to the general administra
tion requirements of Chapter 1, the administrative provisions 
of this chapter shall also apply to the mechariical require
ments of Chapters 13 through 24. 

SECTION M1202 
EXISTING MECHANICAL SYSTEMS 

Ml202.1 Additions, alterations or repairs. Additions, alter
ations, renovations or repairs to a mechariical system shall 
conform to the requirements for a new mechariical system 
without requiring the existing mechanical system to comply 
with all of the requirements of this code. Additions, altera
tions or repairs shall not cause an existing mechanical system 
to become unsafe, hazardous or overloaded. Minor additions, 
alterations or repairs to existing mechanical systems shall 
meet the provisions for new construction, unless such work is 
done in the same manner and arrangement as was in the exist
ing system, is not hazardous, and is approved. 

Ml202.2 Existing installations. Except as otherwise pro
vided for in this code, a provision in this code shall not 
require the removal, alteration or abandonment of, nor pre
vent the continued use and maintenance of, an existing 
mechariical system lawfully in existence at the time of the 
adoption of this code. 

Ml202.3 Maintenance. Mechanical systems, both existing 
and new, and parts thereof shall be maintained in proper oper
ating condition in accordance with the original design and in 
a safe and sariitary condition. Devices or safeguards that are 
required by this code shall be maintained in compliance with 
the code edition under which installed. The owner or the 
owner's designated agent shall be responsible for mainte
nance of the mechanical systems. To determine compliance 
with this provision, the building official shall have the author
ity to require a mechanical system to be reinspected. 
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CHAPTER 13 

GENERAL MECHANICAL SYSTEM REQUIREMENTS 

SECTION M1301 
GENERAL 

M1301.1 Scope. The provisions of this chapter shall govern 
the installation of mechanical systems not specifically cov
ered in other chapters applicable to mechanical systems. 
Installations of mechanical appliances, equipment and sys
tems not addressed. by this code shall comply with the appli
cable provisions of the International Mechanical Code and 
the International Fuel Gas Code. 

Ml301.1.l Flood-resistant installation. In flood hazard 
areas as established by Table R301.2(1), mechanical 
appliances, equipment and systems shall be located or 
installed in accordance with Section R322.1.6. 

M1301.2 Identification. Each length of pipe and tubing and 
each pipe fitting utilized in a mechanical system shall bear 
the identification of the manufacturer. 

Ml301.3 Installation of materials. Materials shall be 
installed in strict accordance with the standards under which 
the materials are accepted and approved. In the absence of 
such installation procedures, the manufacturer's instructions 
shall be followed. Where the requirements of referenced stan
dards or manufacturer's instructions do not conform to mini
mum provisions of this code, the provisions of this code shall 
apply. 

M1301.4 Plastic pipe, fittings and components. Plastic 
pipe, fittings and components shall be third-party certified as 
conforming to NSF 14. 

Ml301.5 Third-party testing and certification. Piping, tub
ing and fittings shall comply with the applicable referenced 
standards, specifications and performance criteria of this code 
and shall be identified in accordance with Section M1301.2. 
Piping, tubing and fittings shall either be tested by an 
approved third-party testing agency or certified by an 
approved third-party certification agency. 

SECTION M1302 
APPROVAL 

Ml302.1 Listed and labeled. Appliances regulated by this 
code shall be listed and labeled for the application in which 
they are installed and used, unless otherwise approved in 
accordance with Section Rl04. l l. 

SECTION M1303 
LABELING OF APPLIANCES 

Ml303.l Label information. A permanent factory-applied 
nameplate(s) shall be affixed to appliances on which shall 
appear, in legible lettering, the manufacturer's name or trade
mark, the model number, a serial number and the seal or mark 
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of the testing agency. A label also shall include the follow
ing: 

1. Electrical appliances. Electrical rating in volts, 
amperes and motor phase; identification of individual 
electrical components in volts, amperes or watts and 
motor phase; and in Btu/h (W) output and required 
clearances. 

2. Absorption units. Hourly rating in Btu/h (yV), minimum 
hourly rating for units having step or automatic modu
lating controls, type of fuel, type of refrigerant, cooling 
capacity in Btu/h (W) and required clearances. 

3. Fuel-burning units. Hourly rating in Btu/h (yV), type of 
fuel approved for use with the appliance and required 
clearances. 

4. Electric comfort-heating appliances. The electric rating 
in volts, amperes and phase; Btu/h (W) output rating; 
individual marking for each electrical component in 
amperes or watts, volts and phase; and required clear
ances from combustibles. 

5. Maintenance instructions. Required regular mainte
nance actions and title or publication number for the 
operation and maintenance manual for that particular 
model and type of product. 

SECTION M1304 
TYPE OF FUEL 

Ml304.1 Fuel types. Fuel-fired appliances shall be designed 
for use with the type of fuel to which they will be connected 
and the altitude at which they are installed. Appliances that 
comprise parts of the building mechanical system shall not be 
converted for the use of a different fuel, except where 
approved and converted in accordance with the manufac
turer's instructions. The fuel input rate shall not be increased 
or decreased beyond the limit rating for the altitude at which 
the appliance is installed. 

SECTION M1305 
APPLIANCE ACCESS 

M1305.1 Appliance access for inspection service, repair 
and replacement. Appliances shall be accessible for inspec
tion, service, repair and replacement without removing per
manent construction, other appliances, or any other piping or 
ducts not connected to the appliance being inspected, ser
viced, repaired or replaced. A level working space not less 
than 30 inches deep and 30 inches wide (762 mm by 762 mm) 
shall be provided in front of the control side to service an I 
appliance. 
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M1305.1.1 Furnaces and air handlers. Furnaces and air 
handlers within compartments or alcoves shall have a min
imum working space clearance of 3 inches (76 mm) along 
the sides, back and top with a total width of the enclosing 
space being not less than 12 inches (305 mm) wider than the 
furnace or air handler. Furnaces having a firebox open to 
the atmosphere shall have not less than a 6-inch (152 mm) 
working space along the front combustion chamber side. 
Combustion air openings atthe rear or side of the compart
ment shall comply with the requirements of Chapter 17. 

Exception: This section shall not apply to replacement 
appliances installed in existing compartments and 
alcoves where the working space clearances are in 
accordance with the equipment or appliance manufac
turer's installation instructions. 

M1305.1.2 Appliances in rooms. Appliances installed in 
a compartment, alcove, basement or similar space shall be 
accessed by an opening or door and an unobstructed pas
sageway measuring not less than 24 inches (610 mm) wide 
and large enough to allow removal of the largest appliance 
in the space, provided there is a level service space of not 
less than 30 inches (762 mm) deep and the height of the 
appliance, but not less than 30 inches (762 mm), at the 
front or service side of the appliance with the door open. 

M1305.1.3 Appliances in attics. Attics containing appli
ances shall be provided with an opening and a clear and 
unobstructed passageway large enough to allow removal 
of the largest appliance, but not less than 30 inches (762 
mm) high and 22 inches (559 mm) wide and not more than 
20 feet (6096 mm) long measured along the centerline of 
the passageway from the opening to the appliance. The 
passageway shall have continuous solid flooring in accor
dance with Chapter 5 not less than 24 inches (610 mm) 
wide. A level service space not less than 30 inches (762 
mm) deep and 30 inches (762 mm) wide shall be present 
along all sides of the appliance where access is required. 
The clear access opening dimensions shall be not less than 
of 20 inches by 30 inches (508 mm by 762 mm), and large 
enough to allow removal of the largest appliance. 

Exceptions: 

1. The passageway and level service space are not 
required where the appliance can be serviced and 
removed through the required opening. 

2. Where the passageway is unobstructed and not 
less than 6 feet (1829 mm) high and 22 inches (559 
mm) wide for its entire length, the passageway 
shall be not more than 50 feet (15 250 mm) long. 

M1305.1.3.1 Electrical requirements. A luminaire 
controlled by a switch located at the required passage
way opening and a receptacle outlet shall be installed at 
or near the appliance location in accordance with 
Chapter 39. Exposed lamps shall be protected from 
damage by location or lamp guards. 

M1305.1.4 Appliances under floors. Underfloor spaces 
containing appliances shall be provided with an unob
structed passageway large enough to remove the largest 
appliance, but not less than 30 inches (762 mm) high and 
22 inches (559 mm) wide, nor more than 20 feet (6096 
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mm) long measured along the centerline of the passage
way from the opening to the appliance. A level service 
space not less than 30 inches (762 mm) deep and 30 inches 
(762 mm) wide shall be present at the front or service side 
of the appliance. If the depth of the passageway or the ser
vice space exceeds 12 inches (305 mm) below the adjoin
ing grade, the walls of the passageway shall be lined with 
concrete or masonry extending 4 inches (102 mm) above 
the adjoining grade in accordance with Chapter 4. The 
rough-framed access opening dimensions shall be not less 
than 22 inches by 30 inches (559 mm by 762 mm), and 
large enough to remove the largest appliance. 

Exceptions: 

1. The passageway is not required where the level 
service space is present when the access is open, 
and the appliance can be serviced and removed 
through the required opening. 

2. Where the passageway is unobstructed and not 
less than 6 feet high (1929 mm) and 22 inches 
(559 mm) wide for its entire length, the passage
way shall not be limited in length. 

M1305.1.4.1 Ground clearance. Equipment and appli
ances supported from the ground shall be level and 
firmly supported on a concrete slab or other approved 
material extending not less than 3 inches (76 mm) 
above the adjoining ground. Such support shall be in 
accordance with the manufacturer's installation instruc
tions. Appliances suspended from the floor shall have a 
clearance of not less than 6 inches (152 mm) from the 
ground. 

M1305.1.4.2 Excavations. Excavations for appliance 
installations shall extend to a depth of 6 inches (152 
mm) below the appliance and 12 inches (305 mm) on 
all sides, except that the control side shall have a clear
ance of 30 inches (762 mm). 

M1305.1.4.3 Electrical requirements. A luminaire 
controlled by a switch located at the required passage
way opening and a receptacle outlet shall be installed at 
or near the appliance location in accordance with 
Chapter 39. Exposed lamps shall be protected from I 
damage by location or lamp guards. 

SECTION M1306 
CLEARANCES FROM COMBUSTIBLE 

CONSTRUCTION 

M1306.1 Appliance clearance. Appliances shall be installed 
with the clearances from unprotected combustible materials 
as indicated on the appliance label and in the manufacturer's 
installation instructions. 

M1306.2 Clearance reduction. The reduction of required 
clearances to combustible assemblies or combustible materi
als shall be based on Section M1306.2.l or Section 
M1306.2.2. 

M1306.2.1 Labeled assemblies. The allowable clearance 
shall be based on an approved reduced clearance protec-
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I 
tive assembly that is listed and labeled in accordance with 
UL 1618. 

Ml306.2.2 Reduction table. Reduction of clearances shall 
be in accordance with the appliance manufacturer's instruc
tions and Table M1306.2. Forms of protection with venti
lated air space shall conform to the following requirements: 

1. Not less than 1-inch (25 mm) air space shall be pro
vided between the protection and combustible wall 
surface. 

2. Air circulation shall be provided by having edges of 
the wall protection open not less than 1 inch (25 
mm). 

3. If the wall protection is mounted on a single flat wall 
away from comers, air circulation shall be provided 
by having the bottom and top edges, or the side and 
top edges not less than 1 inch (25 mm). 

4. Wall protection covering two walls in a comer shall 
be open at the bottom and top edges not less than 1 
inch (25 mm). 

M1306.2.3 Solid-fuel appliances. Table M1306.2 shall 
not be used to reduce the clearance required for solid-fuel 
appliances listed for installation with minimum clearances 
of 12 inches (305 mm) or less. For appliances listed for 
installation with minimum clearances greater than 12 
inches (305 mm), Table Ml306.2 shall not be used to 
reduce the clearance to less than 12 inches (305 mm). 

SECTION M1307 
APPLIANCE INSTALLATION 

Ml307.1 General. fustallation of appliances shall conform to 
the conditions of their listing and label and the manufacturer's 
instructions. The manufacturer's operating and installation 
instructions shall remain attached to the appliance. 

M1307.2 Anchorage of appliances. Appliances designed to 
be fixed in position shall be fastened or anchored in an 

I 
approved manner. fu Seismic Design Categories D0, D1 and 
D2, and in townhouses in Seismic Design Category C, water 
heaters and thermal storage units shall be anchored or 
strapped to resist horizontal displacement caused by earth-

1 

quake motion in accordance with one of the following: 

1. Anchorage and strapping shall be designed to resist a 
horizontal force equal to one-third of the operating 
weight of the water heater storage tank, acting in any 
horizontal direction. Strapping shall be at points within 
the upper one-third and lover one-third of the appli
ance's vertical dimensions. At the lower point, the 

I 
strapping shall maintain a minimum distance of 4 
inches (102 mm) above the controls. 

2. The anchorage strapping shall be in accordance with 
the appliance manufacturer's recommendations. 

M1307 .3 Elevation of ignition source. Appliances having an 
ignition source shall be elevated such that the source of igni
tion is not less than 18 inches (457 mm) above the floor in 
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garages. For the purpose of this section, rooms or spaces that 
are not part of the living space of a dwelling unit and that 
communicate with a private garage through openings shall be 
considered to be part of the garage. 

Exception: Elevation of the ignition source is not required 
for appliances that are listed as flammable-vapor-ignition 
resistant. 

M1307.3.1 Protection from impact. Appliances shall not 
be installed in a location subject to vehicle damage except 
where protected by approved barriers. 

Ml307.4 Hydrogen generating and refueling operations. 
Ventilation shall be required in accordance with Section 
Ml307.4.l, Ml307.4.2 or Ml307.4.3 in private garages that 
contain hydrogen-generating appliances or refueling systems. 
For the purpose of this section, rooms or spaces that are not 
part of the living space of a dwelling unit and that communi
cate directly with a private garage through openings shall be 
considered to be part of the private garage. 

M1307.4.1 Natural ventilation. fudoor locations 
intended for hydrogen-generating or refueling operations 
shall be limited to a maximum floor area of 850 square 
feet (79 m2) and shall communicate with the outdoors in 
accordance with Sections Ml307.4.1.l and Ml307.4.l.2. 
The maximum rated output capacity of hydrogen-generat
ing appliances shall not exceed 4 standard cubic feet per 
minute (1.9 Lis) of hydrogen for each 250 square feet (23 
m2

) of floor area in such spaces. The minimum cross-sec
tional dimension of air openings shall be 3 inches (76 
mm). Where ducts are used, they shall be of the same 
cross-sectional area as the free area of the openings to 
which they connect. In those locations, equipment and 
appliances having an ignition source shall be located so 
that the source of ignition is not within 12 inches (305 
mm) of the ceiling. 

M1307.4.1.1 Two openings. Two permanent openings 
shall be constructed within the garage. The upper open
ing shall be located entirely within 12 inches (305 mm) 
of the ceiling of.the garage. The lower opening shall be 
located entirely within 12 inches (305 mm) of the floor 
of the garage. Both openings shall be constructed in the 
same exterior wall. The openings shall communicate 
directly with the outdoors and shall have a minimum 
free area of 1/ 2 square foot per 1,000 cubic feet (1.7 m2

/ 

1000 m3
) of garage volume. 

Ml307.4.l.2 Louvers and grilles. fu calculating free 
area required by Section M1307.4.l, the required size 
of openings shall be based on the net free area of each 
opening. If the free area through a design of louver or 
grille is known, it shall be used in calculating the size 
opening required to provide the free area specified. If 
the design and free area are not known, it shall be 
assumed that wood louvers will have a 25-percent free 
area and metal louvers and grilles will have a 75-per
cent free area. Louvers and grilles shall be fixed in the 
open position. 
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TABLE M1306.2 
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION"·•·d,e,t,g,h,l,J,1<,i 

WHERE THE REQUIRED CLEARANCE WITHOUT PROTECTION FROM APPLIANCE, 
VENT CONNECTOR, OR SINGLE WALL METAL PIPE IS: 

TYPE OF PROTECTION APPLIED TO 36inches 181nches 12inches 9inches &inches 
AND COVERING ALL SURFACES OF 

COMBUSTIBLE MATERIAL WITHIN THE Allowable clearances with specified protection (Inches)• 
DISTANCE SPECIFIED AS THE Use column 1 for clearances above an appliance or horizontal connector. 

REQUIRED CLEARANCE WITH NO 
PROTECTION (See Figures M1306.1 and Use column 2 for clearances from an appliance, vertical connector and single-wall metal pipe. 

M1306.2) Above Sides and 
Above 

Sides and 
Above 

Sides and 
Above 

Sides and 
Above 

Sides and 

column 1 rear column 1 rear column 1 rear column 1 rear column 1 rear 
column 2 column 2 column 2 column 2 column 2 

3\-inch-thick masonry wall without - 24 - 12 - 9 - 6 - 5 ventilated air space 

1
/ 2-inch insulation board over 1-inch 

24 18 12 9 9 6 6 5 4 3 
glass fiber or mineral wool batts 

Galvanized sheet steel having a min-
imum thickness of 0.0236-inch (No. 
24 gage) over 1-inch glass fiber or 

18 12 9 6 6 4 5 3 .3 3 
mineral wool batts reinforced with 
wire or rear face with a ventilated air 
space 

31
/ 2-inch-thick masonry wall with 

ventilated air space - 12 - 6 - 6 - 6 - 6 

Galvanized sheet steel having a min-
imum thickness of 0.0236-inch (No. 

18 12 9 6 6 4 5 3 3 2 
24 gage) with a ventilated air space 
1-inch off the combustible assembly 
1
/ 2-inch-thick insulation board with 

18 12 9 6 6 4 5 3 3 3 
ventilated air space 

Galvanized sheet steel having a min-
imum thickness of 0.0236-inch (No. 
24 gage) with ventilated air space 18 12 9 6 6 4 5 3 3 3 
over 24 gage sheet steel with a venti-
lated space 

1-inch glass fiber or mineral wool 
batts sandwiched between two 
sheets of galvanized sheet steel hav-

18 12 9 6 6 4 5 3 3 3 ing a minimum thickness of 0.0236-
inch (No. 24 gage) with a ventilated 
air space 

For SI: 1inch=25.4 mm, 1 pound per cubic foot= 16.019 kg/m3
, °C = [(0 F)-32/1.8], 1 Btu/(h x ft2 x °F/in.) = 0.001442299 (W/cm2 x °C/cm). 

a. Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing. 
b. Clearances shall be measured from the surface of the heat producing appliance or equipment to the outer surface of the combustible material or combustible 

assembly. 
c. Spacers and ties shall be of noncombustible material. Spacers and ties shall not be used directly opposite appliance or connector. 
d. Where all clearance reduction systems use a ventilated air space, adequate provision for air circulation shall be provided as described. (See Figures M1306.1 

and M1306.2.) 
e. There shall be not less than 1 inch between clearance reduction systems and combustible walls and ceilings for reduction systems using ventilated air space. 
f. If a wall protector is mounted on a single flat wall away from corners, adequate air circulation shall be pennitted to be provided by leaving only the bottom 

and top edges or only the side and top edges open with not less than a 1-inch air gap. 
g. Mineral wool and glass fiber batts (blanket or board) shall have a minimum density of 8 pounds per cubic foot and a minimum melting point of l ,500°F. 
h. Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1.0 Btu inch per square foot per hour °F or less. Insulation 

board shall be formed of noncombustible material. 
i. There shall be not less than 1 inch between the appliance and the protector. The clearance between the appliance and the combustible surface shall not be 

reduced below that allowed in this table. 
j. All clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable. 
k. Listed single-wall connectors shall be pennitted to be installed in accordance with the terms of their listing and the manufacturer's instructions. 
1. For limitations on clearance reduction for solid-fuel-burning appliances see Section Ml306.2.3. 
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CONSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 

EQUIPMENT OR 
VENT CONNECTOR 

SHEET METAL OR OTHER 
PROTECTION 

Note: "A" equals the required clearance with no protection. "B" equals the reduced clearance permitted in accordance with Table Ml306.2. The protection 
applied to the construction using combustible material shall extend far enough in each direction to make "C" equal to "A." 

FIGURE M1306.1 
REDUCED CLEARANCE DIAGRAM 

~ WALL PROTECTOR MOUNTED ~MOUNTED WITH SIDE AND 
~ I WITH ALL EDGES OPEN ~ I TOP EDGES OPEN 

~MOUNTED WITH TOP AND /' I BOTTOM EDGES OPEN 

WALL PROTECTOR MOUNTED 
ON SINGLE FLATWALL 

NAIL OR SCREW ANCHOR 

MASONRY WALLS CAN BE ATTACHED TO 
COMBUSTIBLE WALLS USING WALL TIES 

DO NOT USE SPACERS DIRECTLY BEHIND 
APPLIANCE OR CONNECTOR 

For SI: 1 inch= 25.4 mm. 

MUST BE MOUNTED WITH 
TOP AND BOTTOM 
EDGES OPEN· 

COMBUSTIBLE 
WALL 

FIGURE M1306.2 

WALL PROTECTOR 
INSTALLED IN CORNER 

1 IN. AIR SPACE 

1 IN. NONCOMBUSTIBLE SPACER 
SUCH AS STACKED WASHERS, 
SMALL DIAMETER PIPE, TUBING OR 
ELECTRICAL CONDUIT 

CLEARANCE REDUCTION 
SYSTEM 

WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 
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Ml307.4.2 Mechanical ventilation. Indoor locations 
intended for hydrogen-generating or refueling operations 
shall be ventilated in accordance with Section 502.16 of 
the International Mechanical Code. In these. locations, 
equipment and appliances having an ignition source shall 
be located so that the source of ignition is below the 
mechanical ventilation outlet(s). 

M1307 .4.3 Specially engineered installations. As an 
alternative to the provisions of Sections M1307.4.1 and 
M1307.4.2, the necessary supply of air for ventilation and 
dilution of flammable gases shall be provided by an 
approved engineered system. 

Ml307.5 Electrical appliances. Electrical appliances shall 
be installed in accordance with Chapters 14, 15, 19, 20 and 34 
through 43 of this code. 

M1307.6 Plumbing connections. Potable water and drainage 
system connections to equipment and appliances regulated by 
this code shall be in accordance with Chapters 29 and 30. 

SECTION M1308 
MECHANICAL SYSTEMS INSTALLATION 

M1308.1 Drilling and notching. Wood-framed structural 
members shall be drilled, notched or altered in accordance 
with the provisions of Sections R502.8, R602.6, R602.6.l 
and R802.7. Holes in load-bearing members of cold-formed 
steel light-frame construction shall be permitted only in 
accordance with Sections R505.2.6, R603.2.6 and R804.2.6. 
In accordance with the provisions of Sections R505.3.5, 
R603.3.4 and R804.3.3, cutting and notching of flanges and 
lips of load-bearing members of cold-formed steel light frame 
construction shall not be permitted. Structural insulated pan
els (SIPs) shall be drilled and notched or altered in accor
dance with the provisions of Section R610.7. 

Ml308.2 Protection against physical damage. Where pip
ing will be concealed within light-frame construction assem
blies, the piping shall be protected against penetration by 
fasteners in accordance with Sections Ml308.2.l through 
M1308.2.3. 

Exception: Cast iron piping and galvanized steel piping 
shall not be required to be protected. 

Ml308.2.1 Piping through bored holes or notches. 
Where piping is installed through holes or notches in fram
ing members and is located less than 1112 inches (38 mm) 
from the framing member face to which wall, ceiling or 
floor membranes will be attached, the pipe shall be pro
tected by shield plates that cover the width of the pipe and 
the.framing member and that extend 2 inches (51 mm) to 
each side of the framing member. Where the framing 
member that the piping passes through is a bottom plate, 
bottom track, top plate or top track, the shield plates shall 
cover the framing member and extend 2 inches (51 mm) 
above the bottom framing member and 2 inches (51 mm) 
below the top framing member. 

M1308.2.2 Piping in other locations. Where piping is 
located within a framing member and is less than 1112 
inches (38 mm) from the framing member face to which 
wall, ceiling or floor membranes will be attached, the pip-
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ing shall be protected by shield plates that cover the width 
and length of the piping. Where piping is located outside 
of a framing member and is located less than 1112 inches 
(38 mm) from the nearest edge of the face of the framing 
member to which the membrane will be attached, the pip
ing shall be protected by shield plates that cover the width 
and length of the piping. 

Ml308.2.3 Shield plates. Shield plates shall be of steel 
material having a thickness of not less than 0.0575 inch 
(l.463 mm) (No. 16 gage). 
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CHAPTER14 

HEATING AND COOLING EQUIPMENT AND APPLIANCES 

SECTION M1401 
GENERAL 

M1401.l Installation. Heating and cooling equipment and 
appliances shall be installed in accordance with the manufac
turer's instructions and the requirements of this code. 

Ml401.2 Access. Heating and cooling equipment and appli
ances shall be located with respect to building construction 
and other equipment and appliances to permit maintenance, 
servicing and replacement. Clearances shall be maintained to 
permit cleaning of heating and cooling surfaces; replacement 
of filters, blowers, motors, controls and vent connections; 
lubrication of moving parts; and adjustments. 

Exception: Access shall not be required for ducts, piping, 
or other components approved for concealment. 

I Ml401.3 Equipment and appliance sizing. Heating and 
cooling equipment and appliances shall be sized in accor-

1 dance with ACCA Manual S or other approved sizing meth
odologies based on building loads calculated in accordance 
with ACCA Manual J or other approved heating and cooling 
calculation methodologies. 

Exception: Heating and cooling equipment and appliance 
sizing shall not be limited to the capacities determined in 
accordance with Manual S where either of the following 
conditions applies: 

1. The specified equipment or appliance utilizes multi
stage technology or variable refrigerant flow tech
nology and the loads calculated in accordance with 
the approved heating and cooling calculation meth
odology are within the range of the manufacturer's 
published capacities for that equipment or appliance. 

2. The specified equipment or appliance manufac
turer's published capacities cannot satisfy both the 
total and sensible heat gains calculated in accor
dance with the approved heating and cooling calcu
lation methodology and the next larger standard size 
unit is specified. 

Ml401.4 Exterior installations. Equipment and appliances 
installed outdoors shall be listed and labeled for outdoor 
installation. Supports and foundations shall prevent excessive 
vibration, settlement or movement of the equipment. Sup
ports and foundations shall be in accordance with Section 
M1305.1.4.1. 

M1401.5 Flood hazard. In flood hazard areas as established 
by Table R301.2(1), heating and cooling equipment and 
appliances shall be located or installed in accordance with 
Section R322.1.6. 
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SECTION M1402 
CENTRAL FURNACES 

Ml402.l General. Oil-fired central furnaces shall conform 
to ANSI/UL 727. Electric furnaces shall conform to UL 
1995. 

M1402.2 Clearances. Clearances shall be provided in accor
dance with the listing and the manufacturer's installation 
instructions. 

M1402.3 Combustion air. Combustion air shall be supplied 
in accordance with Chapter 17. Combustion air openings 
shall be unobstructed for a distance of not less than 6 inches 
(152 mm) in front of the openings. 

SECTION M1403 
HEAT PUMP EQUIPMENT 

M1403.1 Heat pumps. Electric heat pumps shall be listed I 
and labeled in accordance with UL 1995 or UL/CSNANCE 
60335-2-40. 

SECTION M1404 
REFRIGERATION COOLING EQUIPMENT 

M1404.l Compliance. Refrigeration cooling equipment shall 
comply with Section Ml411. 

SECTION M1405 
BASEBOARD CONVECTORS 

Ml405.1 General. Electric baseboard convectors shall be 
installed in accordance with the manufacturer's instructions 
and Chapters 34 through 43 of this code. Electric baseboard 
heaters shall be listed and labeled in accordance with UL 
1042. 

SECTION M1406 
RADIANT HEATING SYSTEMS 

M1406.1 General. Electric radiant heating systems shall be 
installed in accordance with the manufacturer's instructions 
and Chapters 34 through 43 of this code and shall be listed for 
the application. 

M1406.2 Clearances. Clearances for radiant heating panels 
or elements to any wiring, outlet boxes and junction boxes 
used for installing electrical devices or mounting lurninaires 
shall comply with Chapters 34 through 43 of this code. 

Ml406.3 Installation of radiant panels. Radiant panels 
installed on wood framing shall conform to the following 
requirements: 
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1. Heating pap.els shall be installed parallel to framing 
members and secured to the surface of framing mem
bers or mounted between framing members. 

2. Mechanical fasteners shall penetrate only the unheated 
portions provided for this purpose. Panels shall not be 
fastened at any point closer than 1/ 4 inch (6.4 mm) to an 
element. Other methods of attachment of the panels 
shall be in accordance with the panel manufacturer's 
instructions. 

3. Unless listed and labeled for field cutting, heating pan-
els shall be installed as complete units. 

M1406.4 Installation in concrete or masonry. Radiant 
heating systems installed in concrete or masonry shall con
form to the following requirements: 

1. Radiant heating systems shall be identified as being 
suitable for the installation, and shall be secured in 
place as specified in the manufacturer's installation 
instructions. 

2. Radiant heating panels or radiant heating panel sets 
shall not be installed where they bridge expansion 
joints unless protected from expansion and contraction. 

M1406.5 Finish surfaces. Finish materials installed over 
radiant heating panels or systems shall be installed in accor
dance with the manufacturer's instructions. Surfaces shall be 
secured so that nails or other fastenings do not pierce the radi
ant heating elements. 

SECTION M1407 
DUCT HEATERS 

M1407.1 General. Electric duct heaters shall be installed in 
accordance with the manufacturer's instructions and Chapters 
34 through 43 of this code. Electric duct heaters shall comply 
with UL 1996. 

M1407.2 Installation. Electric duct heaters shall be installed 
so that they will not create a fire hazard. Class 1 ducts, duct 
coverings and linings shall be interrupted at each heater to 
provide the clearances specified in the manufacturer's instal
lation instructions. Such interruptions are not required for 
duct heaters listed and labeled for zero clearance to combusti
ble materials. Insulation installed in the immediate area of 
each heater shall be classified for the maximum temperature 
produced on the duct surface. 

M1407.3 Installation with heat pumps and air condition
ers. Duct heaters located within 4 feet (1219 mm) of a heat 
pump or air conditioner shall be listed and labeled for such 
installations. The heat pump or air conditioner shall addition
ally be listed and labeled for such duct heater installations. 

M1407.4 Access. Duct heaters shall be accessible for servic
ing, and clearance shall be maintained to permit adjustment, 
servicing and replacement of controls and heating elements. 

M1407.5 Fan interlock. The fan circuit shall be provided 
with an interlock to prevent heater operation when the fan is 
not operating. 
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SECTION M1408 
VENTED FLOOR FURNACES 

M1408.1 General. Oil-fired vented floor furnaces shall com
ply with UL 729 and shall be installed in accordance with 
their listing, the manufacturer's instructions and the require
ments of this code. 

M1408.2 Clearances. Vented floor furnaces shall be 
installed in accordance with their listing and the manufac
turer's instructions. 

M1408.3 Location. Location of floor furnaces shall conform 
to the following requirements: 

1. Floor registers of floor furnaces shall be installed not 
less than 6 inches (152 mm) from a wall. 

2. Wall registers of floor furnaces shall be installed not 
less than 6 inches (152 mm) from the adjoining wall at 
inside comers. 

3. The furnace register shall be located not less than 12 
inches (305 mm) from doors in any position, draperies 
or similar combustible objects. 

4. The furnace register shall be located not less than 5 feet 
(1524 mm) below any projecting combustible materi
als. 

5. The floor furnace burner assembly shall not project into 
an occupied under-floor area. 

6. The floor furnace shall not be installed in concrete floor 
construction built on grade. 

7. The floor furnace shall not be installed where a door can 
swing within 12 inches (305 mm) of the grille opening. 

M1408.4 Access. An opening in the foundation not less than 
18 inches by 24 inches (457 mm by 610 mm), or a trap door 
not less than 22 inches by 30 inches (559 mm by 762 mm) 
shall be provided for access to a floor. furnace. The opening 
and passageway shall be large enough to allow replacement 
of any part of the equipment. 

M1408.5 Installation. Floor furnace installations shall con
form to the following requirements: 

1. Thermostats controlling floor furnaces shall be located 
in the room in which the register of the floor furnace is 
located. 

2. Floor furnaces shall be supported independently of the 
furnace floor register. 

3. Floor furnaces shall be installed not. closer than 6 
inches (152 mm) to the ground. The minimum clear
ance shall be 2 inches (51 mm), where the lower 6 
inches (152 mm) of the furnace is sealed to prevent 
water entry. 

4. Where excavation is required for a floor furnace instal
lation, the excavation shall extend 30 inches (762 mm) 
beyond the control side of the floor furnace and 12 
inches (305 mm) beyond the remaining sides. Excava
tions shall slope outward from the perimeter of the base 
of the excavation to the surrounding grade at an angle 
not exceeding 45 degrees (0. 79 rad) from horizontal. 

5. Floor furnaces shall not be supported from the ground. 
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SECTION M1409 
VENTED WALL FURNACES 

Ml409.1 General. Oil-fired vented wall furnaces shall com
ply with UL 730 and shall be installed in accordance with 
their listing, the manufacturer's instructions and the require
ments of this code. 

Ml409.2 Location. The location of vented wall furnaces 
shall conform to the following requirements: 

1. Vented wall furnaces shall be located where they will 
not cause a fire hazard to walls, floors, combustible fur
nishings or doors. Vented wall furnaces installed 
between bathrooms and adjoining rooms shall not cir
culate air from bathrooms to other parts of the building. 

2. Vented wall furnaces shall not be located where a door 
can swing within 12 inches (305 mm) of the furnace air 
inlet or outlet measured at right angles to the opening. 
Doorstops or door closers shall not be installed to 
obtain this clearance. 

M1409.3 Installation. Vented wall furnace installations shall 
conform to the following requirements: 

1. Required wall thicknesses shall be in accordance with 
the manufacturer's installation instructions. 

2. Ducts shall not be attached to a wall furnace. Casing 
extensions or boots shall be installed only where listed 
as part of a listed and labeled appliance. 

3. A manual shut off valve shall be installed ahead of all 
controls. 

Ml409.4 Access. Vented wall furnaces shall be provided 
with access for cleaning of heating surfaces; removal of burn
ers; replacement of sections, motors, controls, filters and 
other working parts; and for adjustments and lubrication of 
parts requiring such attention. Panels, grilles and access doors 
that must be removed for normal servicing operations shall 
not be attached to the building construction. 

SECTION M1410 
VENTED ROOM HEATERS 

M1410.1 General. Vented room heaters shall be tested in 
I accordance with ASTM E 1509 for pellet-fuel burning, UL 

896 for oil-fired or UL 1482 for solid fuel-fired and installed 
in accordance with their listing, the manufacturer's installa
tion instructions and the requirements of this code. 

I 

M1410.2 Floor mounting. Room heaters shall be installed 
on noncombustible floors or approved assemblies con
structed of noncombustible materials that extend not less than 
18 inches (457 mm) beyond the appliance on all sides. 

Exceptions: 

1. Listed room heaters shall be installed on noncom
bustible floors, assemblies constructed of noncom
bustible materials or floor protectors listed and 
labeled in accordance with UL 1618. The materials 
and dimensions shall be in accordance with the 
appliance manufacturer's instructions. 

2. Room heaters listed for installation on combustible 
floors without floor protection shall be installed in 
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accordance with the appliance manufacturer's 
instructions. 

SECTION M1411 
HEATING AND COOLING EQUIPMENT 

M1411.1 Approved refrigerants. Refrigerants used in direct 
refrigerating systems shall conform to the applicable provi
sions of ANSJ/ASHRAE 34. 

M1411.2 Refrigeration coils in warm-air furnaces. Where 
a cooling coil is located in the supply plenum of a warm-air 
furnace, the furnace blower shall be rated at not less than 0.5-
inch water column (124 Pa) static pressure unless the furnace 
is listed and labeled for use with a cooling coil. Cooling coils 
shall not be located upstream from heat exchangers unless 
listed and labeled for such use. Conversion of existing fur
naces for use with cooling coils shall be permitted provided 
the furnace will operate within the temperature rise specified 
for the furnace. 

M1411.3 Condensate disposal. Condensate from cooling 
coils and evaporators shall be conveyed from the drain pan 
outlet to an approved place of disposal. Such piping shall 
maintain a minimum horizontal slope in the direction of dis
charge of not less than 1

/ 8 unit vertical in 12 units horizontal 
(1-percent slope). Condensate shall not discharge into a 
street, alley or other areas where it would cause a nuisance. 

M1411.3.l Auxiliary and secondary drain systems. In 
addition to the requirements of Section M1411.3, a sec
ondary drain or auxiliary drain pan shall be required for 
each cooling or evaporator coil where damage to any 
building components will occur as a result of overflow 
from the equipment drain pan or stoppage in the conden
sate drain piping. Such piping shall maintain a minimum 
horizontal slope in the direction of discharge of not less 
than 1

/ 8 unit vertical in 12 units horizontal (I-percent 
slope). Drain piping shall be not less than 3/ 4-inch (19 mm) 
nominal pipe size. One of the following methods shall be 
used: 

1. An auxiliary drain pan with a separate drain shall be 
installed under the coils on which condensation will 
occur. The auxiliary pan driiin shall discharge to a 
conspicuous point of disposal to alert occupants in 
the event of a stoppage of the primary drain. The pan 
shall have a minimum depth of 1.5 inches (38 mm), 
shall be not less than 3 inches (7 6 mm) larger than the 
unit or the coil dimensions in width and length and 
shall be constructed of corrosion-resistant material. 
Galvanized sheet steel pans shall have a minimum 
thickness of not less than 0.0236-inch (0.6010 mm) 
(No. 24 Gage). Nonmetallic pans shall have a mini
mum thickness of not less than 0.0625 inch (1.6 mm). 

2. A separate overflow drain line shall be connected to 
the drain pan installed with the equipment. This 
overflow drain shall discharge to a conspicuous 
point of disposal to alert occupants in the event of a 
stoppage of the primary drain. The overflow drain 
line shall connect to the drain pan at a higher level 
than the primary drain connection. 
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3. An auxiliary drain pan without a separate drain line 
shall be installed under the coils on which condensa
tion will occur. This pan shall be equipped with a 
water level detection device· conforming to UL 508 
that will shut off the equipment served prior to over
flow of the pan. The pan shall be equipped with a fit
ting to allow for drainage. The auxiliary drain pan 
shall be constructed in accordance with Item 1 of 
this section. 

4. A water level detection device conforming to UL 
508 shall be installed that will shut off the equip
ment served in the event that the primary drain is 
blocked. The device shall be installed in the primary 
drain line, the overflow drain line or the equipment
supplied drain pan, located at a point higher than the 
primary drain line connection and below the over
flow rim of such pan. 

M1411.3.1.1 Water-level monitoring devices. On 
down-flow units and other coils that do not have sec
ondary drain or provisions to install a secondary or aux
iliary drain pan, a water-level monitoring device shall 
be installed inside the primary drain pan. This device 
shall shut off the equipment served in the event that the 
primary drain becomes restricted. Devices shall not be 
installed in the drain line. 

M1411.3.2 Drain pipe materials and sizes. Components 
of the condensate disposal system shall be ABS, cast iron, 
copper, cross-linked polyethylene, CPVC, galvanized 
steel, PE-RT, polyethylene, polypropylene or PVC pipe or 
tubing. Components shall be selected for the pressure and 
temperature rating of the installation. Joints and connec
tions shall be made in accordance with the applicable pro
visions of Chapter 30. Condensate waste and drain line 
size shall be not less than 3/ 4-inch (19 mm) nominal diame
ter from the drain pan connection to the place of conden
sate disposal. Where the drain pipes from more than one 
unit are manifolded together for condensate drainage, the 
pipe or tubing shall be sized in accordance with an 
approved method. 

M1411.3.3 Drain line maintenance. Condensate drain 
lines shall be configured to permit the clearing of block
ages and performance of maintenance without requiring 
the drain line to be cut. 

M1411.3.4 Appliances, equipment and insulation in 
pans. Where appliances, equipment or insulation are sub
ject to water damage when auxiliary drain pans fill, those 
portions of the appliances, equipment and insulation shall 
be installed above the flood level rim of the pan. Supports 
located inside of the pan to support the appliance or equip
ment shall be water resistant and approved. 

M1411.4 Condensate pumps •. Condensate pumps located in 
uninhabitable spaces, such as attics and crawl spaces, shall be 
connected to the appliance or equipment served such that 
when the pump fails, the appliance or equipment will be pre
vented from operating. Pumps shall be installed in accor
dance with the manufacturer's instructions. 

M1411.5 Auxiliary drain pan. Category IV condensing 
appliances shall have an auxiliary drain pan where damage to 
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any building component will occur as a result of stoppage in 
the condensate drainage system. These pans shall be installed 
in accordance with the applicable provisions of Section 
M1411.3. 

Exception: Fuel-fired appliances that automatically shut 
down operation in the event of a stoppage in the conden
sate drainage system. 

M1411.6 Insulation of refrigerant piping. Piping and fit- I 
tings for refrigerant vapor (suction) lines shall be insulated 
with insulation having a thermal resistivity of not less than 
R-4 and having external surface permeance not exceeding 
0.05 perm [2.87 ng/(s · m2 

• Pa)] when tested in accordance 
with ASTM E 96. 

M1411.7 Location and protection of refrigerant piping. I 
Refrigerant piping installed within 11

/ 2 inches (38 mm) of the 
underside of roof decks shall be protected from damage 
caused by nails and other fasteners. 

M1411.8 Locking access port caps. Refrigerant circuit 
access ports located outdoors shall be fitted with locking-type 
tamper-resistant caps or shall be otherwise secured to prevent 
unauthorized access. 

SECTION M1412 
ABSORPTION COOLING EQUIPMENT 

M1412.l Approval of equipment. Absorption systems shall 
be installed in accordance with the manufacturer's instruc
tions. Absorption equipment shall comply with UL 1995 or I 
UL/CSA/ANCE 60335-2-40. 

M1412.2 Condensate disposal. Condensate from the cooling 
coil shall be disposed of as provided in Section M141 l.3. 

M1412.3 Insulation of piping. Refrigerant piping, brine pip
ing and fittings within a building shall be insulated to prevent 
condensation from forming on piping. 

M1412.4 Pressure-relief protection. Absorption systems 
shall be protected by a pressure-relief device. Discharge from 
the pressure-relief device shall be located where it will not 
create a hazard to persons or property. 

SECTION M1413 
EVAPORATIVE COOLING EQUIPMENT 

M1413.1 General. Evaporative cooling equipment and 
appliances shall comply with UL 1995 or UL/CSA/ANCE I 
60335-2-40 and shall be installed: 

1. In accordance with the manufacturer's instructions. 

2. On level platforms in accordance with Section 
M1305.l.4.l. 

3. So that openings in exterior walls are flashed in accor
dance with Section R703.4. 

4. So as to protect the potable water supply in accordance 
with Section P2902. 

5. So that air intake opening locations are in accordance 
with Section R303.5.l. 
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SECTION M1414 
FIREPLACE STOVES 

M1414.1 General. Fireplace stoves shall be listed, labeled 
and installed in accordance with the terms of the listing. Fire
place stoves shall be tested in accordance with UL 737. 

M1414.2 Hearth extensions. Hearth extensions for fireplace 
stoves shall be installed in accordance with the listing of the 
fireplace stove. The supporting structure for a hearth exten
sion for a fireplace stove shall be at the same level as the sup
porting structure for the fireplace unit. The hearth extension 
shall be readily distinguishable from the surrounding floor 
area. 

SECTION M1415 
MASONRY HEATERS 

M1415.1 General. Masonry heaters shall be constructed in 
accordance with Section Rl 002. 
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CHAPTER15 

EXHAUST SYSTEMS 

SECTION M1501 
GENERAL 

M1501.1 Outdoor discharge. The air removed by every 
mechanical exhaust system shall be discharged to the out
doors in accordance with Section M1506.2. Air shall not be 
exhausted into an attic, soffit, ridge vent or crawl space. 

Exception: Whole-house ventilation-type attic fans that 
discharge into the attic space of dwelling units having pri
vate attics shall be permitted. 

SECTION M1502 
CLOTHES DRYER EXHAUST 

Ml502.1 General. Clothes dryers shall be exhausted in 
accordance with the manufacturer's instructions. 

Ml502.2 Independent exhaust systems. Dryer exhaust sys
tems shall be independent of all other systems and shall con
vey the moisture to the outdoors. 

Exception: This section shall not apply to listed and 
labeled condensing (ductless) clothes dryers. 

Ml502.3 Duct termination. Exhaust ducts shall terminate 
on the outside of the building. Exhaust duct terminations shall 
be in accordance with the dryer manufacturer's installation 
instructions. If the manufacturer's instructions do not specify 
a termination location, the exhaust duct shall terminate not 
less than 3 feet (914 mm) in any direction from openings into 
buildings. Exhaust duct terminations shall be equipped with a 
backdraft damper. Screens shall not be installed at the duct 
termination. 

Ml502.4 Dryer exhaust ducts. Dryer exhaust ducts shall 
conform to the requirements of Sections Ml502.4.1 through 
Ml502.4.7. 

M1502.4.1 Material and size. Exhaust ducts shall have a 
smooth interior finish and be constructed of metal having a 
minimum thickness of 0.0157 inches (0.3950 mm) (No. 28 
gage). The duct shall be 4 inches (102 mm) nominal in 
diameter. 

M1502.4.2 Duct installation. Exhaust ducts shall be sup
ported at intervals not to exceed 12 feet (3658 mm) and 
shall be secured in place. The insert end of the duct shall 
extend into the adjoining duct or fitting in the direction of 
airflow. Exhaust duct joints shall be sealed in accordance 
with Section Ml601.4.1 and shall be mechanically fas
tened. Ducts shall not be joined with screws or similar fas
teners that protrude more than 1

/ 8 inch (3.2 mm) into the 
inside of the duct. 

M1502.4.3 Transition duct. Transition ducts used to con
nect the dryer to the exhaust duct system shall be a single 
length that is listed and labeled in accordance with UL 
2158A. Transition ducts shall be not greater than 8 feet 
(2438 mm) in length. Transition ducts shall not be con
cealed within construction. 

Ml502.4.4 Dryer exhaust duct power ventilators. 
Domestic dryer exhaust duct power ventilators shall con
form to UL 705 for use in dryer exhaust duct systems. The 
dryer exhaust duct power ventilator shall be installed in 
accordance with the manufacturer's instructions. 

Ml502.4.5 Duct length. The maximum allowable exhaust 
duct length shall be determined by one of the methods spec
ified in Sections M1502.4.5.1 throughM1502.4.5.3. 

M1502.4.5.1 Specified length. The maximum length 
of the exhaust duct shall be 35 feet (10 668 mm) from 
the connection to the transition duct from the dryer to 
the outlet terminal. Where fittings are used, the maxi
mum length of the exhaust duct shall be reduced in 
accordance with Table Ml502.4.5.l. The maximum 
length of the exhaust duct does not include the transi
tion duct. 

M1502.4.5.2 Manufacturer's instructions. The size 
and maximum length of the exhaust duct shall be deter
mined by the dryer manufacturer's installation instruc
tions. The code official shall be provided with a copy of 
the installation instructions for the make and model of 
the dryer at the concealment inspection. In the absence 

TABLE M1502.4.5.1 
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH 

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH 

4 inch radius mitered 45 degree elbow 2 feet 6 inches 

4 inch radius mitered 90 degree elbow 5 feet 

6 inch radius smooth 45 degree elbow 1 foot 

6 inch radius smooth 90 degree elbow 1 foot 9 inches 

8 inch radius smooth 45 degree elbow 1 foot 

8 inch radius smooth 90 degree elbow 1 foot 7 inches 

10 inch radius smooth 45 degree elbow 9 inches 

10 inch radius smooth 90 degree elbow 1 foot 6 inches 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 degree= 0.0175 rad. 
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of fitting equivalent length calculations from the 
clothes dryer manufacturer, Table M1502.4.4.l shall be 
used. 

M1502.4.5.3 Dryer exhaust duct power ventilator. 
The maximum length of the exhaust duct shall be deter
mined in accordance with the manufacturer's instruc
tions for the dryer exhaust duct power ventilator. 

M1502.4.6 Length identification. Where the exhaust 
duct equivalent length exceeds 35 feet (10 668 mm), the 
equivalent length of the exhaust duct shall be identified on 
a permanent label or tag. The label or tag shall be located 
within 6 feet (1829 mm) of the exhaust duct connection. 

M1502.4.7 Exhaust duct required. Where space for a 
clothes dryer is provided, an exhaust duct system shall be 
installed. Where the clothes dryer is not installed at the 
time of occupancy the exhaust duct shall be capped or 
plugged in the space in which it originates and identified 
and marked "future use." 

Exception: Where a listed condensing clothes dryer is 
installed prior to occupancy of the structure. 

Ml502.5 Protection required. Protective shield plates shall 
be placed where nails or screws from finish or other work are 
likely to penetrate the clothes dryer exhaust duct. Shield 
plates shall be placed on the finished face of framing mem
bers where there is less than 11

/ 4 inches (32 mm) between the 
duct and the finished face of the framing member. Protective 
shield plates shall be constructed of steel, shall have a mini
mum thickness of 0.062-inch (1.6 mm) and shall extend not 
less than 2 inches (51 mm) above sole plates and below top 
plates. 

SECTION M1503 
RANGE HOODS 

I M1503.l General. Range hoods shall discharge to the out
doors through a duct. The duct serving the hood shall have a 
smooth interior surface, shall be air tight, shall be equipped 
with a back-draft damper and shall be independent of all 
other exhaust systems. Ducts serving range hoods shall not 
terminate in an attic or crawl space or areas inside the build
ing. 

Exception: Where installed in accordance with the manu
facturer's instructions, and where mechanical or natural 
ventilation is otherwise provided, listed and labeled duct
less range hoods shall not be required to discharge to the 
outdoors. 

I M1503.2 Duct material. Ducts serving range hoods shall be 
constructed of galvanized steel, stainless steel or copper. 

Exception: Ducts for domestic kitchen cooking appli
ances equipped with down-draft exhaust systems shall be 
permitted to be constructed of schedule 40 PVC pipe and 
fittings provided that the installation complies with all of 
the following: 
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1. The duct is installed under a concrete slab poured on 
grade. 

2. The underfloor trench in which the duct is installed 
is completely backfilled with sand or gravel. 

3. The PVC duct extends not more than 1 inch (25 
mm) above the indoor concrete floor surface. 

4. The PVC duct extends not more than 1 inch (25 
mm) above grade outside of the building. 

5. The PVC ducts are solvent cemented. 

Ml503.3 Kitchen exhaust rates. Where domestic kitchen 
cooking appliances are equipped with ducted range hoods or 
down-draft exhaust systems, the fans shall be sized in accor
dance with Section M1507.4. 

Ml503.4 Makeup air required. Exhaust hood systems capa
ble of exhausting in excess of 400 cubic feet per minute (0.19 
m3/s) shall be mechanically or naturally provided with 
makeup air at a rate approximately equal to the exhaust air 
rate. Such makeup air systems shall be equipped with not less 
than one damper. Each damper shall be a gravity damper or 
an electrically operated damper that automatically opens 
when the exhaust system operates. Dampers shall be accessi
ble for inspection, service, repair and replacement without 
removing permanent construction or any other ducts not con
nected to the damper being inspected, serviced, repaired or 
replaced. 

M1503.4.1 Location. Kitchen exhaust makeup air shall 
be discharged into the same room in which the exhaust 
system is located or into rooms or duct systems that com
municate through one or more permanent openings with 
the room in which such exhaust system is located. Such 
permanent openings shall have a net cross-sectional area 
not less than the required area of the makeup air supply 
openings. 

SECTION M1504 
INSTALLATION OF MICROWAVE OVENS 

M1504.1 Installation of a microwave oven over a cooking 
appliance. The installation of a listed and labeled cooking 
appliance or microwave oven over a listed and labeled cook
ing appliance shall conform to the terms of the upper appli
ance's listing and label and the manufacturer's installation 
instructions. The microwave oven shall conform to UL 923. 

SECTION M1505 
OVERHEAD EXHAUST HOODS 

M1505.1 General. Domestic open-top broiler units shall 
have a metal exhaust hood, having a minimum thickness of 
0.0157-inch (0.3950 mm) (No. 28 gage) with 1

/ 4 inch (6.4 
mm) clearance between the hood and the underside of com
bustible material or cabinets. A clearance of not less than 24 
inches (610 mm) shall be maintained between the cooking 
surface and the combustible material or cabinet. The hood 
shall be not less than the width of the broiler unit, extend over 
the entire unit, discharge to the outdoors and be equipped 
with a backdraft damper or other means to control infiltra
tion/exfiltration when not in operation. Broiler units incorpo
rating an integral exhaust system, and listed and labeled for 
use without an exhaust hood, need not have an exhaust hood. 
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SECTION M1506 
EXHAUST DUCTS AND EXHAUST OPENINGS 

M1506.1 Duct construction. Where exhaust duct construc
tion is not specified in this chapter, construction shall comply 
with Chapter 16. 

M1506.2 Duct length. The length of exhaust and supply 
ducts used with ventilating equipment shall not exceed the 
lengths determined in accordance with Table M1506.2. 

Exception: Duct length shall not be limited where the 
duct system complies with the manufacturer's design cri
teria or where the flow rate of the installed ventilating 
equipment is verified by the installer or approved third 
party using a flow hood, flow grid or other airflow mea
suring device. 

M1506.3 Exhaust openings. Air exhaust openings shall ter
minate not less than 3 feet (914 mm) from property lines; 3 
feet (914 mm) from operable and nonoperable openings into 
the building and 10 feet (3048 mm) from mechanical air 
intakes except where the opening is located 3 feet (914 mm) 
above the air intake. Openings shall comply with Sections 
R303.5.2 and R303.6. 

SECTION M1507 
MECHANICAL VENTILATION 

M1507.1 General. Where local exhaust or whole-house 
mechanical ventilation is provided, the equipment shall be 
designed in accordance with this section. 

Ml507.2 Recirculation of air. Exhaust air from bathrooms 
and toilet rooms shall not be recirculated within a residence 
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or to another dwelling unit and shall be exhausted directly to 
the outdoors. Exhaust air from bathrooms and toilet rooms 
shall not discharge into an attic, crawl space or other areas 
inside the building. 

Ml507.3 Whole-house mechanical ventilation system. 
Whole-house mechanical ventilation systems shall be 
designed in accordance with Sections M1507.3.l through 
M1507.3.3. 

Ml507.3.1 System design. The whole-house ventilation 
system shall consist of one or more supply or exhaust fans, 
or a combination of such, and associated ducts and con
trols. Local exhaust or supply fans are permitted to serve 
as such a system. Outdoor air ducts connected to the return 
side of an air handler shall be considered as providing sup
ply ventilation. 

M1507.3.2 System controls. The whole-house mechani
cal ventilation system shall be provided with controls that 
enable manual override. 

M1507.3.3 Mechanical ventilation rate. The whole
house mechanical ventilation system shall provide outdoor 
air at a continuous rate of not less than that determined in 
accordance with Table M1507.3.3(1). 

Exception: The whole-house mechanical ventilation 
system is permitted to operate intermittently where the 
system has controls that enable operation for not less 
than 25-percent of each 4-hour segment and the ventila
tion rate prescribed in Table M1507.3.3(1) is multiplied 
by the factor determined in accordance with Table 
M1507.3.3(2). 

TABLE M1506.2 
DUCTLENTH 

DUCT TYPE FLEX DUCT SMOOTH-WALL DUCT 

Fan airflow rating 
50 80 100 125 150 200 250 300 50 80 100 125 150 200 250 300 (CFM @ 0.25 inch we•) 

Diameter" Maximum length•·d,a 
(inches) (feet) 

3 x x x x x x x x 5 x x x x x x x 
4 56 4 x x x x x x 114 31 10 x x x x x 
5 NL 81 42 16 2 x x x NL 152 91 51 28 4 x x 
6 NL NL 158 91 55 18 1 x NL NL NL 168 112 53 25 9 

7 NL NL NL NL 161 78 40 19 NL NL NL NL NL 148 88 54 

8 and above NL NL NL NL NL 189 111 69 NL NL NL NL NL NL 198 133 

For SI: 1 foot= 304.8 mm. 
a. Fan airflow rating shall be in acordance with ANSI/ AMCA 210-ANSI/ ASHRAE 51. 
b. For noncircular ducts, calculate the diameter as four times the cross-sectional area divided by the perimeter. 
c. This table assumes that elbows are not used. Fifteen feet of allowable duct length shall be deducted for each elbow installed in the duct run. 
d. NL = no limit on duct length of this size. 
e. X = not allowed. Any length of duct of this size with assumed turns and fittings will exceed the rated pressure drop. 
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TABLE M1507.3.3(1) 
CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREMENTS 

DWELLING UNIT NUMBER OF BEDROOMS 

FLOOR AREA 0-1 2-3 4-5 6-7 
(square feet) Airflow in CFM 

< 1,500 30 45 60 75 

1,501- 3,000 45 60 75 90 

3,001- 4,500 60 75 90 105 

4,501- 6,000 75 90 105 120 

6,001 - 7 ,500 90 105 120 135 

>7,500 105 120 135 150 

For SI: 1 square foot= 0.0929 m2
, 1 cubic foot per minute= 0.0004719 m3/s. 

TABLE M1507.3.3{2) 
INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS"•b 

RUN-TIME PERCENTAGE IN EACH 4-HOUR 
25% 33% 50% 66% 

SEGMENT 

Factor" 4 3 2 1.5 

a. For ventilation system run time values between those given, the factors are permitted to be determined by interpolation. 
b. Extrapolation beyond the table is prohibited. 

Ml507.4 Local exhaust rates. Local exhaust systems shall 
be designed to have the capacity to exhaust the minimum air 
flow rate determined in accordance with Table M1507.4. 

TABLE M1507.4 
MINIMUM REQUIRED LOCAL EXHAUST RATES FOR 

ONE- AND TWO-FAMILY DWELLINGS 

AREA TO BE EXHAUSTED EXHAUST RATES 

Kitchens 
100 cfm intermittent or 25 cfm contin-
uous 

Bathrooms-Toilet Rooms 
Mechanical exhaust capacity of 50 cfm 
intermittent or 20 cfm continuous 

For SI: 1 cubic foot per minute= 0.0004719 m3/s. 

75% 

1.3 

>7 

90 

105 

120 

135 

150 

165 

100% 

1.0 
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CHAPTER 16 

DUCT SYSTEMS 

SECTION M1601 
DUCT CONSTRUCTION 

M1601.l Duct design. Duct systems serving heating, cooling 
and ventilation equipment shall be installed in accordance 
with the provisions of this section and ACCA Manual D, the 

I appliance manufacturer's installation instructions or other 
approved methods. 

I 
I 

Ml601.1.1 Above-ground duct systems. Above-ground 
duct systems shall conform to the following: 

1. Equipment connected to duct systems shall be 
designed to limit discharge air temperature to not 
greater than 250°F (121°C). 

2. Factory-made ducts shall be listed and labeled in 
accordance with UL 181 and installed in accordance 
with the manufacturer's instructions. 

3. Fibrous glass duct construction shall conform to the 
SMACNA Fibrous Glass Duct Construction Stan
dards or NAlMA Fibrous Glass Duct Construction 
Standards. 

4. Field-fabricated and shop-fabricated metal and flexi
ble duct constructions shall conform to the SMACNA 
HV AC Duct Construction Standards-Metal and 
Flexible except as allowed by Table Ml601.l.l. Gal
vanized steel shall conform to ASTM A 653. 

5. The use of gypsum products to construct return air 
ducts or plenums is permitted, provided that the air 
temperature does not exceed 125°F (52°C) and 
exposed surfaces are not subject to condensation. 

6. Duct systems shall be constructed of materials hav
ing a flame spread index of not greater than 200. 

7. Stud wall cavities and the spaces between solid :floor 
joists to be used as air plenums shall comply with 
the following conditions: 

7 .1. These cavities or spaces shall not be used as 
a plenum for supply air. 

7.2. These cavities or spaces shall not be part of a 
required fire-resistance-rated assembly. 

7.3. Stud wall cavities shall not convey air from 
more than one floor level. 

7.4. Stud wall cavities and joist-space plenums 
shall be isolated from adjacent concealed 
spaces by tight-fitting fireblocking in accor
dance with Section R602.8. 

7.5. Stud wall cavities in the outside walls of 
building envelope assemblies shall not be 
utilized as air plenums. 
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M1601.l.2 Underground duct systems. Underground 
duct systems shall be constructed of approved concrete, 
clay, metal or plastic. The maximum duct temperature for 
plastic ducts shall not be greater than 150°F (66°C). Metal 
ducts shall be protected from corrosion in an approved 
manner or shall be completely encased in concrete not less 
than 2 inches (51 mm) thick. Nonmetallic ducts shall be 
installed in accordance with the manufacturer's instruc
tions. Plastic pipe and fitting materials shall conform to 
cell classification 12454-B of ASTM D 1248 or ASTM D 
1784 and external loading properties of ASTM D 2412. 
Ducts shall slope to an accessible point for drainage. 
Where encased in concrete, ducts shall be sealed and 
secured prior to any concrete being poured. Metallic ducts 
having an approved protective coating and nonmetallic 
ducts shall be installed in accordance with the manufac
turer's instructions. 

Ml601.2 Vibration isolators. Vibration isolators installed 
between mechanical equipment and metal ducts shall be fab
ricated from approved materials and shall not exceed 10 
inches (254 mm) in length. 

M1601.3 Duct insulation materials. Duct insulation materi
als shall conform to the following requirements: 

1. Duct coverings and linings, including adhesives where . 
used, shall have a flame spread index not higher than 
25, and a smoke-developed index not over 50 when 
tested in accordance with ASTM E 84 or UL 723, using 
the specimen preparation and mounting procedures of 
ASTME2231. 

Exception: Spray application of polyurethane foam 
to the exterior of ducts in attics and crawl spaces 
shall be permitted subject to all of the following: 

1. The flame spread index is not greater than 25 
and the smoke-developed index is not greater 
than 450 at the specified installed thickness. 

2. The foam plastic is protected in accordance 
with the ignition barrier requirements of Sec
tions R316.5.3 and R316.5.4. 

3. The foam plastic complies with the require
ments of Section R316. 

2. Duct coverings and linings shall not flame, glow, smolder 
or smoke when tested in accordance with ASTM C 411 at 
the temperature to which they are exposed in service. The 
test temperature shall not fall below 250°F (121°C). Cov
erings and linings shall be listed and labeled. 
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DUCT SYSTEMS 

TABLE M1601.1.1 
DUCT CONSTRUCTION MINIMUM SHEET METAL THICKNESS FOR SINGLE DWELLING UNITS" 

STATIC PRESSURE 

ROUND DUCT DIAMETER 
112 inch water gage 1 inch water gage 

(inches) Thickness (inches) Thickness (inches) 

Galvanized Aluminum Galvanized Aluminum 

;S; 12 0.013 O.o18 0.013 0.018 

12 to 14 0.013 0.018 0.016 0.023 

15 to 17 0.016 0.023 0.019 0.027 

18 0.016 0.023 0.024 0.034 

19 to 20 0.019 0.027 0.024 0.034 
'' 

' ·'. ,< c'' : ,·,,. ·',,: •.· .---/.-·-'·\· . .'· .. c_··.·.--:',"_-:_"- '- '.' ! ,:•: .' ~ ~.· ... ,.: 'J, ., " .. '.f ''': ,'• : .. '•'.·' <' ,' ...... ~ ••. ~ .>•'."·::. 

STATIC PRESSURE 

RECTANGULAR DUCT DIMENSION 
112 inch water gage 1 inch water gage 

(inches) Thickness (inches) Thickness (inches) 

Galvanized Aluminum Galvanized Aluminum 

;S; 8 0.013 0.018 0.013 0.018 

9to 10 0.013 0.018 0.016 0.023 

11to12 0.016 0.023 0.019 0.027 

13 to 16 0.019 0.027 0.019 0.027 

17 to 18 0.019 0.027 0.024 0.034 

19 to 20 0.024 0.034 0.024 0.034 

For SI: 1inch=25.4 mm, 1 inch water gage= 249 Pa. 
a. Ductwork that exceeds 20 inches by dimension or exceeds a pressure of 1 inch water gage (250 Pa) shall be constructed in accordance with SMACNA HVAC 

Duct Construction Standards Metal and Flexible. 

3. External reflective duct insulation shall be legibly 
printed or identified at intervals not greater than 36 
inches (914 mm) with the name of the manufacturer, the 
product R-value at the specified installed thickness and 
the flame spread and smoke-developed indices. The 
installed thickness of the external duct insulation shall 
include the enclosed air space(s). The product R-value 
for external reflective duct insulation shall be deter
mined in accordance with ASTM C1668. 

4. External duct insulation and factory-insulated flexible 
ducts shall be legibly printed or identified at intervals 
not longer than 36 inches (914 mm) with the name of 
the manufacturer, the thermal resistance R-value at the 
specified installed thickness and the flame spread and 
smoke-developed indexes of the composite materials. 
Spray polyurethane foam manufacturers shall provide 
the same product information and properties, at the 
nominal installed thickness, to the customer in writing 
at the time of foam application. N onreflective duct 
insulation product R-values shall be based on insulation 
only, excluding air films, vapor retarders or other duct 
components, and shall be based on tested C-values at 
75°F (24°C) mean temperature at the installed thick
ness, in accordance with recognized industry proce
dures. The installed thickness of duct insulation used to 
determine its R-value shall be determined as follows: 
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4.1. For duct board, duct liner and factory-made rigid 
ducts not normally subjected to compression, the 
nominal insulation thickness shall be used. 

4.2. For ductwrap, the installed thickness shall be 
assumed to be 75 percent (25-percent compres
sion) of nominal thickness. 

4.3. For factory-made flexible air ducts, The 
installed thickness shall be determined by divid
ing the difference between the actual outside 
diameter and nominal inside diameter by two. 

4.4. For spray polyurethane foam, the aged R-value 
per inch measured in accordance with recog
nized industry standards shall be provided to the 
customer in writing at the time of foam applica
tion. In addition, the total R-value for the nomi
nal application thickness shall be provided. 

Ml601.4 Installation. Duct installation shall comply with 
Sections M1601.4.1 through Ml601.4.10. 

Ml601.4.1 Joints, seams and connections. Longitudinal I 
and transverse joints, seams and connections in metallic 
and nonmetallic ducts shall be constructed as specified in 
SMACNA HV AC Duct Construction Standards-Metal 
and Flexible and NAIMA Fibrous Glass Duct Construc
tion Standards. Joints, longitudinal and transverse seams, 
and connections in ductwork shall be securely fastened 
and sealed with welds, gaskets, mastics (adhesives), mas
tic-plus-embedded-fabric systems, liquid sealants or tapes. 
Tapes and mastics used to seal fibrous glass ductwork 
shall be listed and labeled in accordance with UL 181A 
and shall be marked "181A-P" for pressure-sensitive tape, 
"181 A-M" for mastic or "181 A-H" for heat-sensitive 
tape. 
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Tapes and mastics used to seal metallic and flexible air 
ducts and flexible air connectors shall comply with UL 
181B and shall be marked "181 B-FX" for pressure-sensi
tive tape or "181 BM" for mastic. Duct connections to 
flanges of air distribution system equipment shall be 
sealed and mechanically fastened. Mechanical fasteners 
for use with flexible nonmetallic air ducts shall comply 
with UL 181B and shall be marked 181B-C. Crimp joints 
for round metallic ducts shall have a contact lap of not less 
than 1 inch (25 mm) and shall be mechanically fastened by 
means of not less than three sheet-metal screws or rivets 
equally spaced around the joint. 

Closure systems used to seal all ductwork shall be 
installed in accordance with the manufacturers' instruc
tions. 

Exceptions: 

1. Spray polyurethane foam shall be permitted to be 
applied without additional joint seals. 

2. Where a duct connection is made that is partially 
inaccessible, three screws or rivets shall be 
equally spaced on the exposed portion of the joint 
so as to prevent a hinge effect. 

3. For ducts having a static pressure classification of 
less than 2 inches of water column (500 Pa), 
additional closure systems shall not be required 
for continuously welded joints and seams and 
locking-type joints and seams of other than the 
snap-lock and button-lock types. 

M1601.4.2 Duct lap. Crimp joints for round and oval 
metal ducts shall be lapped not less than 1 inch (25 mm) 
and the male end of the duct shall extend into the adjoin
ing duct in the direction of airflow. 

Ml601.4.3 Plastic duct joints. Joints between plastic 
ducts and plastic fittings shall be made in accordance with 
the manufactrirer' s installation instructions. 

M1601.4.4 Support. Factory-made ducts listed in accor
dance with UL 181 shall be supported in accordance with 
the manufacturer's installation instructions. Field- and 
shop-fabricated fibrous glass ducts shall be supported in 
accordance with the SMACNA Fibrous Glass Duct Con
struction Standards or the NAIMA Fibrous Glass Duct 
Construction Standards. Field- and shop-fabricated metal 
and flexible ducts shall be supported in accordance with 
the SMACNA HV AC Duct Construction Standards
Metal and Flexible. 

M1601.4.5 Fireblocking. Duct installations shall be fire
blocked in accordance with Section R602.8. 

M1601.4.6 Duct insulation. Duct insulation shall be 
installed in accordance with the following requirements: 

1. A vapor retarder having a maximum permeance of 
0.05 perm [2.87 ng/(s • m2 

• Pa)] in accordance with 
ASTM E 96, or aluminum foil with a minimum 
thickness of 2 mils (0.05 mm), shall be installed on 
the exterior of insulation on cooling supply ducts 
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that pass through unconditioned spaces conducive to 
condensation except where the insulation is spray 
polyurethane foam with a maximum water vapor 
permeance of 3 perm per inch [1722 ng/(s · m2 ·Pa)] 
at the installed thickness. 

2. Exterior duct systems shall be protected against the 
elements. 

3. Duct coverings shall not penetrate a fireblocked wall 
or floor. 

Ml601.4.7 Factory-made air ducts. Factory-made air 
ducts shall not be installed in or on the ground, in tile or 
metal pipe, or within masonry or concrete. 

M1601.4.8 Duct separation. Ducts shall be installed with 
not less than 4 inches (102 mm) separation from earth 
except where they meet the requirements of Section 
M1601.1.2. 

M1601.4.9 Ducts located in garages. Ducts in garages 
shall comply with the requirements of Section R302.5.2. 

M1601.4.10 Flood hazard areas. In flood hazard areas as 
established by Table R301.2(1), duct systems shall be 
located or installed in accordance with Section R322.1.6. 

Ml601.5 Under-floor plenums. Under-floor plenums shall 
be prohibited in new structures. Modification or repairs to 
under-floor plenums in existing structures shall conform to 
the requirements of this section. 

M1601.5.l General. The space shall be cleaned of loose 
combustible materials and scrap, and shall be tightly 
enclosed. The ground surface of the space shall be covered 
with a moisture barrier having a minin;mm thickness of 4 
mils (0.1 mm). Plumbing waste cleanouts shall not be 
located within the space. 

Exception: Plumbing waste cleanouts shall be permit
ted to be located in unvented crawl spaces that receive 
conditioned air in accordance with Section R408.3. 

M1601.5.2 Materials. The under-floor space, including 
the sidewall insulation, shall be formed by materials hav
ing flame spread index values not greater than 200 when 
tested in accordance with ASTM E 84 or UL 723. 

Ml601.5.3 Furnace connections. A duct shall extend 
from the furnace supply outlet to not less than 6 inches 
(152 mm) below the combustible framing. This duct shall 
comply with the provisions of Section M1601.1. A non
combustible receptacle shall be installed below any floor 
opening into the plenum in accordance with the following 
requirements: 

1. The receptacle shall be securely suspended from the 
floor members and shall be not more than 18 inches 
(457 mm) below the floor opening. 

2. The area of the receptacle shall extend 3 inches (76 
mm) beyond the opening on all sides. 

3. The perimeter of the receptacle shall have a vertical 
lip not less than 1 inch (25 mm) in height at the open 
sides. 
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M1601.5.4 Access. Access to an under-floor plenum shall 
be provided through an opening in the floor with mini
mum dimensions of 18 inches by 24 inches (457 mm by 
610mm). 

M1601.5.5 Furnace controls. The furnace shall be 
equipped with an automatic control that will start the air
circulating fan when the air in the furnace bonnet reaches a 
temperature not higher than 150°F (66°C). The furnace 
shall additionally be equipped with an approved automatic 
control that limits the outlet air temperature to 200°F 
(93°C). 

M1601.6 Independent garage HV AC systems. Furnaces 
and air-handling systems that supply air to living spaces shall 
not supply air to or return air from a garage. 

SECTION M1602 
RETURN AIR 

M1602.1 Outdoor air openings. Outdoor intake openings 
shall be located in accordance with Section R303.5.l. Open
ing protection shall be in accordance with Section R303.6 

M1602.2 Return air openings. Return air openings for heat
ing, ventilation and air conditioning systems shall comply 
with all of the following: 

1. Openings shall not be located less than 10 feet (3048 
mm) measured in any direction from an open combus
tion chamber or draft hood of another appliance located 
in the same room or space. 

2. The amount of return air taken from any room or space 
shall be not greater than the flow rate of supply air 
delivered to such room or space. 

3. Return and transfer openings shall be sized in accor
dance with the appliance or equipment manufacturers' 
installation instructions, Manual D or the design of the 
registered design professional. 

4. Return air shall not be taken from a closet, bathroom, 
toilet room, kitchen, garage, mechanical room, boiler 
room, furnace room or unconditioned attic. 
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Exceptions: 

1. Taking return air from a kitchen is not prohibited 
where such return air openings serve the kitchen 
only, and are located not less than 10 feet (3048 
mm) from the cooking appliances. 

2. Dedicated forced-air systems serving only the 
garage shall not be prohibited from obtaining 
return air from the garage. 

3. Taking return air from an unconditioned crawl 
space shall not be accomplished through a direct 
connection to the return side of a forced-air fur
nace. Transfer openings in the crawl space enclo
sure shall not be prohibited. 

4. Return air from one dwelling unit shall not be 
discharged into another dwelling unit. 
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CHAPTER 17 

COMBUSTION AIR 

SECTION M1701 
GENERAL 

M1701.1 Scope. Solid fuel-burning appliances shall be pro
vided with combustion air in accordance with the appliance 
manufacturer's installation instructions. Oil-fired appliances 
shall be provided with combustion air in accordance with 
NFP A 31. The methods of providing combustion air in this 
chapter do not apply to fireplaces, fireplace stoves and direct
vent appliances. The requirements for combustion and dilu
tion air for gas-fired appliances shall be in accordance with 
Chapter 24. 

Ml701.2 Opening location. In flood hazard areas as estab
lished in Table R301.2(1), combustion air openings shall be 
located at or above the elevation required in Section R322.2. l 
or R322.3.2. 
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CHAPTER18 

CHIMNEYS AND VENTS 

SECTION M1801 
GENERAL 

M1801.1 Venting required. Fuel-burning appliances shall 
be vented to the outdoors in accordance with their listing and 
label and manufacturer's installation instructions except 
appliances listed and labeled for unvented use. Venting sys
tems shall consist of approved chimneys or veµts, or venting . 
assemblies that are integral parts of labeled appliances. Gas
fired appliances shall be vented in accordance with Chapter 
24. 

M1801.2 Draft requirements. A venting system shall satisfy 
the draft requirements of the appliance in accordance with 
the manufacturer's installation instructions, and shall be con
structed and installed to develop a positive flow to convey 
combustion products to the outside atmosphere. 

M1801.3 Existing chimneys and vents. Where an appliance 
is permanently disconnected from an existing chimney or 
vent, or where an appliance is connected to an existing chim
ney or vent during the process of a new installation, the chim
ney or vent shall comply with Sections M1801.3.1 through 
M1801.3.4. 

Ml801.3.l Size. The chimney or vent shall be resized as 
necessary to control flue gas condensation in the interior 
of the chimney or vent and to provide the appliance, or 
appliances served, with the required draft. For the venting 
of oil-fired appliances to masonry chimneys, the resizing 
shall be done in accordance with NFP A 31. 

M1801.3.2 Flue passageways. The flue gas passageway 
shall be free of obstructions and combustible deposits and 
shall be cleaned if previously used for venting a solid or 
liquid fuel-burning appliance or fireplace. The flue liner, 
chimney inner wall or vent inner wall shall be continuous 
and free of cracks, gaps, perforations, or other damage or 
deterioration that would allow the escape of combustion 
products, including gases, moisture and creosote. 

M1801.3.3 Cleanout. Masonry chimneys shall be pro
vided with a cleanout opening complying with Section 
R1003.17. 

M1801.3.4 Clearances. Chimneys and vents shall have 
airspace clearance to combustibles in accordance with this 
code and the chimney or vent manufacturer's installation 
instructions. 

Exception: Masonry chimneys equipped with a chim
ney lining system tested and listed for installation in 
chimneys in contact with combustibles in accordance 
with UL 1777, and installed in accordance with the 
manufacturer's instructions, shall not be required to 
have a clearance between combustible materials and 
exterior surfaces of the masonry chimney. Noncombus
tible firestopping shall be provided in accordance with 
this code. 
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M1801.4 Space around lining. The space surrounding a flue 
lining system or other vent installed within a masonry chim
ney shall not be used to vent any other appliance. This shall 
not prevent the installation of a separate flue lining in accor
dance with the manufacturer's installation instructions and 
this code. 

Ml801.5 Mechanical draft systems. A mechanical draft 
system shall be used only with appliances listed and labeled 
for such use. Provisions shall be made to prevent the flow of 
fuel to the equipment when the draft system is not operating. 
Forced draft systems and portions of induced draft systems 
under positive pressure during operation shall be designed 
and installed to prevent leakage of flue gases into a building. 

M1801.6 Direct-vent appliances. Direct-vent appliances 
shall be installed in accordance with the manufacturer's 
instructions. 

M1801.7 Support. Venting systems shall be adequately sup
ported for the weight of the material used. 

Ml801.8 Duct penetrations. Chimneys, vents and vent con
nectors shall not extend into or through supply and return air 
ducts or plenums. 

M1801.9 Fireblocking. Vent and chimney installations shall 
be fireblocked in accordance with Section R602.8. 

MlSOl.10 Unused openings. Unused openings in any vent
ing system shall be closed or capped. 

Ml801.11 Multiple-appliance venting systems. Two or 
more listed and labeled appliances connected to a common 
natural draft venting system shall comply with the following 
requirements: 

1. Appliances that are connected to common venting sys
tems shall be located on the same floor of the dwelling. 

Exception: Engineered systems as provided for in 
Section G2427. 

2. Inlets to common venting systems shall be offset such 
that no portion of an inlet is opposite another inlet. 

3. Connectors serving appliances operating under a natu
ral draft shall not be connected to any portion of a 
mechanical draft system operating under positive pres
sure. 

MlSOl.12 Multiple solid fuel prohibited. A solid fuel-burn
ing appliance or fireplace shall not connect to a chimney pas
sageway venting another appliance. 

SECTION M1802 
VENT COMPONENTS 

M1802.l Draft hoods. Draft hoods shall be located in the 
same room or space as the combustion air openings for the 
appliances. 
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M1802.2 Vent dampers. Vent dampers shall comply with 
Sections Ml802.2. l and Ml802.2.2. 

M1802.2.l Manually operated. Manually operated 
dampers shall not be installed except in connectors or 
chimneys serving solid fuel-burning appliances. 

M1802.2.2 Automatically operated. Automatically oper
ated dampers shall conform to UL 17 and be installed in 
accordance with the terms of their listing and label. The 
installation shall prevent firing of the burner when the 
damper is not opened to a safe position. 

M1802.3 Draft regulators. Draft regulators shall be pro
vided for oil-fired appliances that must be connected to a 
chimney. Draft regulators provided for solid fuel-burning 
appliances to reduce draft intensity shall be installed and set 
in accordance with the manufacturer's installation instruc
tions. 

Ml802.3.1 Location. Where required, draft regulators 
shall be installed in the same room or enclosure as the 
appliance so that a difference in pressure will not exist 
between the air at the regulator and the combustion air 
supply. 

SECTION M1803 
CHIMNEY AND VENT CONNECTORS 

M1803.1 General. Connectors shall be used to connect fuel
burning appliances to a vertical chimney or vent except 
where the chimney or vent is attached directly to the appli
ance. 

M1803.2 Connectors for oil and solid fuel appliances. 
Connectors for oil and solid fuel-burning appliances shall be 
constructed of factory-built chimney material, Type L vent 
material or single-wall metal pipe having resistance to corro
sion and heat and thickness not less than that of galvanized 
steel as specified in Table Ml803.2. 

TABLE M1803.2 
THICKNESS FOR SINGLE-WALL METAL PIPE CONNECTORS 

DIAMETER OF GALVANIZED SHEET 
MINIMUM THICKNESS 

CONNECTOR (inches) 
METAL GAGE 

(inch) 
NUMBER 

Less than6 26 0.019 

6to10 24 0.024 

Over 10 through 16 22 0.029 

For SI: 1 inch= 25.4 mm. 

M1803.3 Installation. Vent and chimney connectors shall be 
installed in accordance with the manufacturer's instructions 

. and within the space where the appliance is located. Appli
ances shall be located as close as practical to the vent or 
chimney. Connectors shall be as short and straight as possible 
and installed with a slope of not less than 1/ 4 inch (6 mm) rise 
per foot of run. Connectors shall be securely supported and 
joints shall be fastened with sheet metal screws or rivets. 
Devices that obstruct the flow of flue gases shall not be 
installed in a connector unless listed and labeled or approved 
for such installations. 

Ml803.3.1 Floor, ceiling and wall penetrations. A chim
ney connector or vent connector shall not pass through any 
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floor or ceiling. A chimney connector or vent connector 
shall not pass through a wall or partition unless the con
nector is listed and labeled for wall pass-through, or is 
routed through a device listed and labeled for wall pass
through and is installed in accordance with the conditions 
of its listing and label. Connectors for oil-fired appliances 
listed and labeled for Type L vents, passing through walls 
or partitions shall be in accordance with the following: 

1. Type L vent material for oil appliances shall be 
installed with not less than listed and labeled clear
ances to combustible material. 

2. Single-wall metal pipe shall be guarded by a venti
lated metal thimble not less than 4 inches (102 mm) 
larger in diameter than the vent connector. A mini
mum 6 inches (152 mm) of clearance shall be main
tained between the thimble and combustibles. 

M1803.3.2 Length. The horizontal run of an uninsulated 
connector to a natural draft chimney shall not exceed 75 
percent of the height of the vertical portion of the chimney 
above the connector. The horizontal run of a listed connec
tor to a natural draft chimney shall not exceed 100 percent 
of the height of the vertical portion of the chimney above 
the connector. 

Ml803.3.3 Size. A connector shall not be smaller than the 
flue collar of the appliance. 

Exception: Where installed in accordance with the 
appliance manufacturer's instructions. 

Ml803.3.4 Clearance. Connectors shall be installed with 
clearance to combustibles as set forth in Table Ml803.3.4. 
Reduced clearances to combustible materials shall be in 
accordance with Table M1306.2 and Figure M1306. l. 

TABLE M1803.3.4 
CHIMNEY AND VENT CONNECTOR CLEARANCES 

TO COMBUSTIBLE MATERIALS• 

MINIMUM 
TYPE OF CONNECTOR CLEARANCE 

(inches) 

Single-wall metal pipe connectors: 
Oil and solid-fuel appliances 18 
Oil appliances listed for use with Type L vents 9 

Type L vent piping connectors: 
Oil and solid-fuel appliances 9 
Oil appliances listed for use with Type L vents 3b 

For SI: 1 inch= 25.4 mm. 
a. These mininium clearances apply to unlisted single-wall chininey and 

vent connectors. Reduction of required clearances is permitted as in Table 
M1306.2. 

b. Where listed Type L vent piping ·is used, the clearance shall be in 
accordance with the vent listing. 

Ml803.3.5 Access. The entire length of a connector shall 
be accessible for inspection, cleaning and replacement. 

M1803.4 Connection to fireplace flue. Connection of appli
ances to chimney flues serving fireplaces shall comply with 
Sections M1803.4.l through Ml803.4.4. 

M1803.4.1 Closure and accessibility. A noncombustible 
seal shall be provided below the point of connection to 
prevent entry of room air into the flue. Means shall be pro
vided for access to the flue for inspection and cleaning. 
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M1803.4.2 Connection to factory-built fireplace flue. A 
different appliance shall not be connected to a flue serving 
a factory-built fireplace unless the appliance is specifi
cally listed for such an installation. The connection shall 
be made in conformance with the appliance manufac
turer's instructions. 

M1803.4.3 Connection to masonry fireplace flue. A 
connector shall extend from the appliance to the flue serv
ing a masonry fireplace to convey the flue gases directly 
into the flue. The connector shall be accessible or remov
able for inspection and cleaning of both the connector and 
the flue. Listed direct-connection devices shall be installed 
in accordance with their listing. 

M1803.4.4 Size of flue. The size of the fireplace flue shall 
be in accordance with Section Ml805.3.l. 

SECTION M1804 
VENTS 

M1804.1 Type of vent required. Appliances shall be pro
vided with a listed and labeled venting system as set forth in 
Table M1804.l. 

VENT TYPES 

Type L oil vents 

Pellet vents 

TABLE M1804.1 
VENT SELECTION CHART 

APPLIANCE TYPES 

Oil-burning appliances listed and labeled 
for venting with Type L vents 

Pellet fuel-burning appliances listed and 
labeled for use with pellet vents 

M1804.2 Termination. Vent termination shall comply with 
Sections Ml804.2.1 through M1804.2.6. 

M1804.2.1 Through the roof. Vents passing through a 
roof shall extend through flashing and terminate in accor
dance with the manufacturer's installation requirements. 

M1804.2.2 Decorative shrouds. Decorative shrouds shall 
not be installed at the termination of vents except where 
the shrouds are listed and labeled for use with the specific 
venting system and are installed in accordance with the 
manufacturer's instructions. 

M1804.2.3 Natural draft appliances. Vents for natural 
draft appliances shall terminate not less than 5 feet (1524 
mm) above the highest connected appliance outlet, and 
natural draft gas vents serving wall furnaces shall termi
nate at an elevation not less than 12 feet (3658 mm) above 
the bottom of the furnace. 

M1804.2.4 Type L vent. Type L venting systems shall 
conform to UL 641 and shall terminate with a listed and 
labeled. cap in accordance with the vent manufacturer's 
installation instructions not less than 2 feet (610 mm) 
above the roof and not less than 2 feet (610 mm) above 
any portion of the building within 10 feet (3048 mm). 

M1804.2.5 Direct vent terminations. Vent terminals for 
direct-vent appliances shall be installed in accordance 
with the manufacturer's instructions. 

M1804.2.6 Mechanical draft systems. Mechanical draft 
systems shall comply with UL 378 and shall be installed in 
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accordance with their listing, the manufacturer's instruc
tions and, except for direct-vent appliances, the following 
requirements: 

1. The vent terminal shall be located not less than 3 
feet (914 mm) above a forced air inlet located within 
10 feet (3048 mm). 

2. The vent terminal shall be located not less than 4 
feet (1219 mm) below, 4 feet (1219 mm) horizon
tally from, or 1 foot (305 mm) above any door, win
dow or gravity air inlet into a dwelling. 

3. The vent termination point shall be located not 
closer than 3 feet (914 mm) to an interior comer 
formed by two walls perpendicular to each other. 

4. The bottom of the vent terminal shall be located not 
less than 12 inches (305 mm) above finished ground 
level. 

5. The vent termination shall not be mounted directly 
above or within 3 feet (914 mm) horizontally of an 
oil tank vent or gas meter. 

6. Power exhauster terminations shall be located not 
less than 10 feet (3048 mm) from lot lines and adja
cent buildings. 

7. The discharge shall be directed· away from the build-
ing. 

M1804.3 Installation. Type L and pellet· vents shall be 
installed in accordance with the terms of their listing and 
label and the manufacturer's instructions. 

M1804.3.1 Size of single-appliance venting systems. An 
individual vent for a single appliance shall have a cross
sectional area equal to or greater than the area of the con
nector to the appliance, but not less than 7 square inches 
(4515 mm2

) except where the vent is an integral part of a 
listed and labeled appliance. 

M1804.4 Door swing. Appliance and equipment vent termi-1 
nals shall be located such that doors cannot swing within 12 
inches (305 mm) horizontally of the vent terminals. Door 
stops or closers shall not be installed to obtain this clearance. 

SECTION M1805 
MASONRY AND FACTORY-BUil T CHIMNEYS 

M1805.1 General. Masonry and factory-built chimneys shall 
be built and installed in accordance with Sections Rl003 and 
R1005, respectively. Flue lining for masonry chimneys shall 
comply with Section Rl003.ll. 

M1805.2 Masonry chimney connection. A chimney con
nector shall enter a masonry chimney not less than 6 inches 
(152 mm) above the bottom of the chimney. Where it is not 
possible to locate the connedor entry at least 6 inches (152 
mm) above the bottom of the chimney flue, a cleanout shall 
be provided by installing a capped tee in the connector next to 
the chimney. A connector entering a masonry chimney shall 
extend through, but not beyond, the wall and shall be flush 
with the inner face of the liner. Connectors, or thimbles 
where used, shall be firmly cemented into the masonry. 
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M1805.3 Size of chimney flues. The effective area of a natu
ral draft chimney flue for one appliance shall be not less than 
the area of the connector to the appliance. The area of chim
ney flues connected to more than one appliance shall be not 
less than the area of the largest connector plus 50 percent of 
the areas of additional chimney connectors. 

Exception: Chimney flues serving . oil-fired appliances 
sized in accordance with NFP A 31. 

M1805.3.1 Size of chimney flue for solid-fuel appliance. 
Except where otherwise specified in the manufacturer's 
installation instructions, the cross-sectional area of a flue 
connected to a solid-fuel-burning appliance shall be not 
less than the area of the flue collar or connector, and not 
larger than three times the area of the flue collar. 
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CHAPTER19 

SPECIAL APPLIANCES, EQUIPMENT AND SYSTEMS 

SECTION M1901 
RANGES AND OVENS 

M1901.1 Clearances. Freestanding or built-in ranges shall 
have a vertical clearance above the cooking top of not less 
than 30 inches (762 mm) to unprotected combustible mate
rial. Reduced clearances are permitted in accordance with the 
listing and labeling of the range hoods or appliances. The 
installation of a listed and labeled cooking appliance or 
microwave oven over a listed and labeled cooking appliance 
shall be in accordance with Section M1504. l. The clearances 
for a domestic. open-top broiler unit shall be in accordance 
with Section M1505.l. 

M1901.2 Cooking appliances. Cooking appliances shall be 
listed and labeled for household use and shall be installed in 
accordance with the manufactuier' s instructions. The installa
tion shall not interfere with combustion air or access for oper
ation and servicing. Electric cooking appliances shall comply 
with UL 1026 or UL 858. Solid-fuel-fired fireplace stoves 
shall comply with UL 737 . 

SECTION M1902 
SAUNA HEATERS 

M1902.1 Locations and protection. Sauna heaters shall be 
protected from accidental contact by persons with a guard of 
material having a low thermal conductivity, such as wood. 
The guard shall not have a substantial effect on the transfer of 
heat from the heater to the room. 

M1902.2 Installation. Sauna heaters shall be installed in 
accordance with the manufacturer's instructions. Sauna heat
ers shall comply with UL 875. 

M1902.3 Combustion air. Combustion air and venting for a 
nondirect vent-type heater shall be provided in accordance 
with Chapters 17 and 18, respectively. 

M1902.4 Controls. Sauna heaters shall be equipped with a 
thermostat that will limit room temperature to not greater 
than 194°F (90°C). Where the thermostat is not an integral 
part of the heater, the heat-sensing element shall be located 
within 6 inches (152 mm) of the ceiling. 

SECTION M1903 
STATIONARY FUEL CELL POWER PLANTS 

M1903.1 General. Stationary fuel cell power plants having a 
power output not exceeding 1,000 kW, shall comply with 
ANSI/CSA America FC 1 and shall be installed in accor
dance with the manufacturer's instructions and NFP A 85 3. 
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SECTION M1904 
GASEOUS HYDROGEN SYSTEMS 

M1904.1 Installation. Gaseous hydrogen systems shall be 
installed in accordance with the applicable requirements of 
Sections M1307.4 and M1903.1 and the International Fuel 
Gas Code, the International Fire Code and the International 
Building Code. 
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CHAPTER20 

BOILERS AND WATER HEATERS 

SECTION M2001 
BOILERS 

M2001.l Installation. In addition to the requirements of this 
code, the installation of boilers shall conform to the manufac
turer's instructions. The manufacturer's rating data, the name
plate and operating instructions of a permanent type shall be 
attached to the boiler. Boilers shall have their controls set, 
adjusted and tested by the installer. A complete control dia
gram together with complete boiler operating instructions 
shall be furnished by the installer. Solid and liquid fuel-burn
ing boilers shall be provided with combustion air as required 
by Chapter 17. 

M2001.1.1 Standards. Packaged oil-fired boilers shall be 
listed and labeled in accordance with UL 726. Packaged 
electric boilers shall be listed and labeled in accordance 
with UL 834. Solid fuel-fired boilers shall be listed and 
labeled in accordance with UL 2523. Boilers shall be 
designed, constructed and certified in accordance with the 
ASME Boiler and Pressure Vessel Code, Section I or N. 
Controls and safety devices for boilers with fuel input rat
ings of 12,500,000 Btu/hr (3 663 388 watts) or less shall 
meet the requirements of ASME CSD-1. Gas-fired boilers 
shall conform to the requirements listed in Chapter 24. 

M200l.2 Clearance. Boilers shall be installed in accordance 
with their listing and label. 

M2001.3 Valves. Every boiler or modular boiler shall have a 
shutoff valve in the supply and return piping. For multiple 
boiler or multiple modular boiler installations, each boiler or 
modular boiler shall have individual shutoff valves in the 
supply and return piping. 

Exception: Shutoff valves are not required in a system 
having a single low-pressure steam boiler. 

M2001.4 Flood-resistant installation. In flood hazard areas 
established in Table R301.2(1), boilers, water heaters and 
their control systems shall be located or installed in accor
dance with Section R322.1.6. 

SECTION M2002 
OPERATING AND SAFETY CONTROLS 

M2002.1 Safety controls. Electrical and mechanical operat
ing and safety controls for boilers shall be listed and labeled. 

M2002.2 Hot water boiler gauges. Every hot water boiler 
shall have a pressure gauge and a temperature gauge, or com
bination pressure and temperature gauge. The gauges shall 
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indicate the temperature and pressure within the normal range 
of the system's operation. 

M2002.3 Steam boiler gauges. Every steam boiler shall 
have a water-gauge glass and a pressure gauge. The pressure 
gauge shall indicate the pressure within the normal range of 
the system's operation. The gauge glass shall be installed so 
that the midpoint is at the normal water level. 

M2002.4 Pressure-relief valve. Boilers shall be equipped 
with pressure-relief valves with minimum rated capacities for 
the equipment served. Pressure-relief valves shall be set at the 
maximum rating of the boiler. Discharge shall be piped to 
drains by gravity to within 18 inches ( 457 mm) of the floor or 
to an open receptor. 

M2002.5 Boiler low-water cutoff. Steam and hot water boil
ers shall be protected with a low-water cutoff control. 

Exception: A low-water cutoff is not required for coil
type and water-tube type boilers that require forced circu
lation of water through the boiler and that are protected 
with a flow sensing control. 

M2002.6 Operation. Low-water cutoff controls and flow 
sensing controls required by Section M2002.5 shall automati
cally stop the combustion operation of the appliance when the 
water level drops below the lowest safe water level as estab
lished by the manufacturer or when the water circulation flow 
is less than that required for safe operation of the appliance, 
respectively. 

SECTION M2003 
EXPANSION TANKS 

M2003.1 General. Hot water boilers shall be provided with 
expansion tanks. Nonpressurized expansion tanks shall be 
securely fastened to the structure or boiler and supported to 
carry twice the weight of the tank filled with water. Provi
sions shall be made for draining nonpressurized tanks without 
emptying the system. 

M2003.l.1 Pressurized expansion tanks. Pressurized 
expansion tanks shall be consistent with the volume and 
capacity of the system. Tanks shall be capable of with
standing a hydrostatic test pressure of two and one-half 
times the allowable working pressure of the system. 

M2003.2 Minimum capacity. The minimum capacity of 
expansion tanks shall be determined from Table M2003.2. 
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TABLE M2003.2 
EXPANSION TANK MINIMUM CAPACITY" 

FOR FORCED HOT-WATER SYSTEMS 

SYSTEM VOLUME" PRESSURIZED NON PRESSURIZED 
(gallons) DIAPHRAGM TYPE TYPE 

10 1.0 1.5 

20 1.5 3.0 

30 2.5 4.5 

40 3.0 6.0 

50 4.0 7.5 

60 5.0 9.0 

70 6.0 10.5 

80 6.5 12.0 

90 7.5 13.5 

100 8.0 15.0 

For SI: 1gallon=3.785 L, 1 pound per square inch gauge= 6.895 k:Pa, 
°C = [(°F)-32]/l.8. 

a. Based on average water temperature of 195°F (91°C), fill pressure of 12 
psig and a maximum operating pressure of 30 psig. 

b. System volume includes volume of water in boiler, convectors and piping, 
not including tbe expansion tank. 

SECTION M2004 
WATER HEATERS USED FOR SPACE HEATING 

M2004.1 General. Water heaters used to supply both potable 
hot water and hot water for space heating shall be installed in 
accordance with this chapter, Chapter 24, Chapter 28 and the 
manufacturer's instructions. 

SECTION M2005 
WATER HEATERS 

M2005.1 General. Water heaters shall be installed in accor-
1 dance with Chapter 28, the manufacturer's instructions and 

the requirements of this code. Water heaters installed in an 
attic shall comply with the requirements of Section 
Ml305.1.3. Gas-fired water heaters shall comply with the 
requirements in Chapter 24. Domestic electric water heaters 
shall comply with UL 174. Oiled-fired water heaters shall 
comply with UL 732. Thermal solar water heaters shall com
ply with Chapter 23 and UL 174. Solid fuel-fired water heat
ers shall comply with UL 2523. 

M2005.2 Prohibited locations. Fuel-fired water heaters shall 
not be installed in a room used as a storage closet. Water 
heaters located in a bedroom or bathroom shall be installed in 
a sealed enclosure so that combustion air will not be taken 
from the living space. Installation of direct-vent water heaters 
within an enclosure is not required. 

M2005.2.1 Water heater access. Access to water heaters 
that are located in an attic or underfloor crawl space is per
mitted to be through a closet located in a sleeping room or 
bathroom where ventilation of those spaces is in accor
dance with this code. 

M2005.3 Electric water heaters. Electric water heaters shall 
also be installed in accordance with the applicable provisions 
of Chapters 34 through 43. 
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M2005.4 Supplemental water-heating devices. Potable 
water heating devices that use refrigerant-to-water heat 
exchangers shall be approved and installed in accordance 
with the manufacturer's instructions. 

SECTION M2006 
POOL HEATERS 

M2006.1 General. Pool and spa heaters shall be installed in 
accordance with the manufacturer's installation instructions. 
Oil-fired pool heaters shall comply with UL 726. Electric 
pool and spa heaters shall comply with UL 1261. 

M2006.2 Clearances. The clearances shall not interfere with 
combustion air, draft hood or flue terminal relief, or accessi
bility for servicing. 

M2006.3 Temperature-limiting devices. Pool heaters shall 
have temperature-relief valves. 

M2006.4 Bypass valves. Where an integral bypass system is 
not provided as a part of the pool heater, a bypass line and 
valve shall be installed between the inlet and outlet piping for 
use in adjusting the flow of water through the heater. 
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CHAPTER 21 

HYDRONIC PIPING 

SECTION M2101 
HYDRONIC PIPING SYSTEMS INSTALLATION 

M2101.1 General. Hydronic piping shall conform to Table 
M2101.1. Approved piping, valves, fittings and connections 
shall be installed in accordance with the manufacturer's 
instructions. Pipe and fittings shall be rated for use at the 
operating temperature and pressure of the hydronic system. 
Used pipe, fittings, valves or other materials shall be free of 
foreign materials. 

M2101.2 System drain down. Hydronic piping systems 
shall be installed to permit draining of the system. Where the 
system drains to the plumbing drainage system, the installa
tion shall conform to the requirements of Chapters 25 through 
32 of this code. 

Exception: The buried portions of systems embedded 
underground or under floors. 

M2101.3 Protection of potable water. The potable water 
system shall be protected from backflow in accordance with 
the provisions listed in Section P2902. 

M2101.4 Pipe penetrations. Openings through concrete or 
masonry building elements shall be sleeved. 

M2101.5 Contact with building material. A hydronic pip
ing system shall not be in direct contact with any building 
material that causes the piping material to degrade or corrode. 

M2101.6 Drilling and notching. Wood-framed structural 
members shall be drilled, notched or altered in accordance 
with the provisions of Sections R502.8, R602.6, R602.6.l 
and R802.7. Holes in load bearing members of cold-formed 
steel light-frame construction shall be permitted only in 
accordance with Sections R505.2.6, R603.2.6 and R804.2.6. 
In accordance with the provisions of Sections R505.3.5, 
R603.3.4 and R804.3.3, cutting and notching of flanges and 
lips of load-bearing members of cold-formed steel light
frame construction shall not be permitted. Structural insulated 
panels (SIPs) shall be drilled and notched or altered in accor
dance with the provisions of Section R610.7. 

M2101.7 Prohibited tee applications. Fluid in the supply 
side of a hydronic system shall not enter a tee fitting through 
the branch opening. 

M2101.8 Expansion, contraction and settlement. Piping 
shall be installed so that piping, connections and equipment 
shall not be subjected to excessive strains or stresses. Provi
sions shall be made to compensate for expansion, contraction, 
shrinkage and structural settlement. 

M2101.9 Piping support. Hangers and supports shall be of 
material of sufficient strength to support the piping, and shall 
be fabricated from materials compatible with the piping 
material. Piping shall be supported at intervals not exceeding 
the spacing specified in Table M2101.9. 
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TABLE M2101.9 
HANGER SPACING INTERVALS 

MAXIMUM 

PIPING MATERIAL HORIZONTAL 
SPACING 

(feet) 

ABS 4 

CPVC ~ 1-inch pipe or tubing 3 

CPVC :e: 1114 inches 4 

Copper or copper alloy pipe 12 

Copper or copper alloy tubing 6 

PB pipe or tubing 2.67 

PE pipe or tubing 2.67 

PE-RT ~ 1 inch 2.67 

PE-RT :e: 1 \inches 4 

PEXtubing 2.67 

PP< 1-inch pipe or tubing 2.67 

PP> 1114 inches 4 

PVC 4 

Steel pipe 12 

Steel tubing 8 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm. 

MAXIMUM 
VERTICAL 
SPACING 

(feet) 

10· 

s· 
10· I 
10 

10 

4 

4 

10• 

10· I 
4 

4 

10· 

10· I 
15 

10 

a. For sizes 2 inches and smaller, a guide shall be installed midway between I 
required vertical supports. Such guides shall prevent pipe movement in a 
direction perpendicular to the axis of the pipe. 

M2101.10 Tests. Hydronic piping systems shall be tested 
hydrostatically at a pressure of one and one-half times the 
maximum system design pressure, but not less than 100 
pounds per square inch (689 kPa). The duration of each test 
shall be not less than 15 minutes and not more than 20 minutes. 

SECTION M2102 
BASEBOARD CONVECTORS 

M2102.1 General. Baseboard convectors shall be installed in 
accordance with the manufacturer's instructions. Convectors 
shall be supported independently of the hydronic piping. 

SECTION M2103 
FLOOR HEATING SYSTEMS 

M2103.1 Piping materials. Piping for embedment in concrete 

I 

or gypsum materials shall be standard-weight steel pipe, cop
per and copper alloy pipe and tubing, cross-linked polyethyl- I 
ene/aluminum/cross-linked polyethylene (PEX-AL-PEX) 
pressure pipe, chlorinated polyvinyl chloride (CPVC), polybu
tylene, cross-linked polyethylene (PEX) tubing, polyethylene I 
of raised temperature (PE-RT) or polypropylene (PP) with a 
minimum rating of 100 psi at 180°F (690 kPa at 82°C). 
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MATERIAL 
USE 

CODE" 

Acrylonitrile butadiene styrene 
(ABS) plastic pipe 

1, 5 I 
Brass pipe 1 

Brass tubing 1 

Chlorinated poly (vinyl chloride) 
1, 2, 3 

(CPVC) pipe and tubing 

Copper pipe 1 

Copper tubing (type K, L or M) 1, 2 

TABLE M2101.1 
HYDRONIC PIPING MATERIALS 

STANDARDb JOINTS 

ASTMD 1527; 
ASTMF2806; Solventcementjoints 
ASTMF2969 

ASTMB43 Brazed, welded, threaded, mechanical and 
flanged fittings 

ASTMB 135 Brazed, soldered and mechanical fittings 

ASTMD2846 
Solvent cement joints, compression joints 
and threaded adapters 

ASTMB42, Brazed, soldered and mechanical fittings 
B 302 threaded, welded and flanged 

ASTMB75, 
Brazed, soldered and flared mechanical 

B 88, B 251, 
fittings 

B 306 

NOTES 

Joints embedded in con-
crete 

Cross-linked polyethylene (PBX) 1, 2, 3 ASTM F 876, F 877 (See PBX fittings) Install in accordance with 
manufacturer's instructions 

Cross-linked polyethylene/ 
aluminum/cross-linked 

1, 2 polyethylene-(PEX-AL-PEX) 
pressure pipe 

PBX fittings 

Polybutylene (PB) pipe and tubing 1, 2, 3 

Polyethylene/aluminum/polyethylene 
1, 2, 3 (PE-AL-PE) pressure pipe 

Polypropylene (PP) 1, 2, 3 

Raised temperature polyethylene 
1, 2, 3 (PE-RT) 

I Raised Temperature Polyethylene 1, 2,3 
(PE-RT) fittings 

Steel pipe 1,2 

Steel tubing 1 

For SI: °C = [(°F)-32]/l.8. 
a. Usecode: 

1. Above ground. 
2. Embedded in radiant systems. 
3. Temperatures below 180°F only. 
4. Low temperature (below 130°F) applications only. 

I 5. Temperatures below 160°F only. 
b. Standards as listed in Chapter 44. 
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ASTMF 1281 or 
CAN/CSA Mechanical, crimp/insert 

Install in accordance with 
manufacturer's instructions 

B137.10 

ASTMF877 
ASTMF 1807 

Copper-crimp/insert fittings, cold expan-ASTMF1960 Install in accordance with 
ASTMF2098 sion fittings, stainless steel clamp, insert 

manufacturer's instructions 
ASTMF2159 

fittings 

ASTMF2735 

ASTMD3309 Heat-fusion, crimp/insert and compression Joints in concrete shall be 
heat-fused 

ASTMF1282 
Mechanical, crimp/insert 

CSAB 137.9 

ISO 15874 Heat-fusion joints, mechanical fittings, 
ASTMF2389 threaded adapters, compression joints 

ASTMF2623 Copper crimp/insert fitting stainless steel 
ASTMF2769 clamp, insert fittings 

ASTMF1807 
ASTMF2159 

Copper crimp/insert fitting stainless steel 
ASTMF2735 
ASTMF 2769 

clamp, insert fittings 

ASTMF2098 

Joints in concrete shall be 
ASTMA53, Brazed, welded, threaded, flanged and welded. Galvanized pipe 

A106 mechanical fittings shall not be welded or 
brazed. 

ASTMA254 Mechanical fittings, welded 
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M2103.2 Thermal barrier required. Radiant floor heating 
systems shall have a thermal barrier in accordance with Sec
tions M2103.2.1 through M2103.2.4. 

Exception: Insulation shall not be required in engineered 
systems where it can be demonstrated that the insulation 
will decrease the efficiency or have a negative effect on 
the installation. 

M2103.2.1 Slab-on-grade installation. Radiant piping 
used in slab-on-grade applications shall have insulating 
materials having a minimum R-value of 5 installed 
beneath the piping. 

M2103.2.2 Suspended floor installation. In suspended 
floor applications, insulation shall be installed in the joist 
bay cavity serving the heating space above and shall con
sist of materials having a minimum R-value of 11. 

M2103.2.3 Thermal break required. A thermal break 
consisting of asphalt expansion joint materials or similar 
insulating materials shall be provided at a point where a 
heated slab meets a foundation wall or other conductive 
slab. 

M2103.2.4 Thermal barrier material marking. Insulat
ing materials used in thermal barriers shall be installed so 
that the manufacturer's R-value mark is readily observable 
upon inspection. 

I 
M2103.3 Piping joints. Copper and copper alloy systems 
shall be soldered in accordance with ASTM B 828. Fluxes for 
soldering shall be in accordance with ASTM B 813. Brazing 
fluxes shall be in accordance with AWS A5.31. Piping joints 
that are embedded shall be installed in accordance with the 

I 

I 

following requirements: 

1. Steel pipe joints shall be welded. 

2. Copper tubing shall be joined by brazing complying 
with Section P3003.6.1. 

3. Polybutylene pipe and tubing joints shall be installed 
with socket-type heat-fused polybutylene fittings. 

4. CPVC tubing shall be joined using solvent cement 
joints. 

5. Polypropylene pipe and tubing joints shall be installed 
with socket-type heat-fused polypropylene fittings. 

6. Cross-linked polyethylene (PEX) tubing shall be joined 
using cold expansion, insert or compression fittings. 

7. Raised temperature polyethylene (PE-RT) tubing shall 
be joined using insert or compression fittings. 

M2103.4 Testing. Piping or tubing to be embedded shall be 
tested by applying a hydrostatic pressure of not less than 100 
psi (690 kPa). The pressure shall be maintained for 30 minutes, 
during which, the joints shall be visually inspected for leaks. 

SECTION M2104 
LOW TEMPERATURE PIPING 

M2104.1 Piping materials. Low temperature p1pmg for 
embedment in concrete or gypsum materials shall be as indi
cated in Table M2101.1. 
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M2104.2 Piping joints. Piping joints, other than those in 
Section M2103.3, that are embedded shall comply with the 
following requirements: 

1. Cross-linked polyethylene (PEX) tubing shall be 
installed in accordance with the manufacturer's instruc
tions. 

2. Polyethylene tubing shall be installed with heat fusion 
joints. 

3. Polypropylene (PP) tubing shall be installed in accor
dance with the manufacturer's instructions. 

4. Raised temperature polyethylene (PE-RT) shall be I 
installed in accordance with the manufacturer's instruc-
tions. .. 

M2104.3 Raised temperature polyethylene (PE-RT) plas
tic tubing. Joints between raised temperature polyethylene 
tubing and fittings shall conform to Sections M2104.3.l, 
M2104.3.2 and M2104.3.3. Mechanical joints shall be I 
installed in accordance with the manufacturer's instructions. 

M2104.3.1 Compression-type fittings. Where compres
sion-type fittings include inserts and ferrules or 0-rings, 
the fittings shall be installed without omitting such inserts 
and ferrules or 0-rings. 

M2104.3.2 PE-RT-to-metal connections. Solder joints in 
a metal pipe shall not occur within 18 inches ( 457 mm) of 
a transition from such metal pipe to PE-RT pipe. 

M2104.3.3 PE-RT insert fittings. PE-RT insert fittings I 
shall be installed in accordance with the manufacturer's 
instructions. 

M2104.4 Polyethylene/ Aluminum/Polyethylene (PE-AL
PE) pressure pipe. Joints between polyethylene/aluminum/ 
polyethylene pressure pipe and fittings shall conform to Sec
tions M2104.4.l and M2104.4.2. Mechanical joints shall be 
installed in accordance with the manufacturer's instructions. 

M2104.4.1 Compression-type fittings. Where compres
sion-type fittings include inserts and ferrules or 0-rings, 
the fittings shall be installed without omitting such inserts 
and ferrules or 0-rings. 

M2104.4.2 PE-AL-PE to metal connections. Solder 
joints in a metal pipe shall not occur within 18 inches (457 
mm) of a transition from such metal pipe to PE-AL-PE 
pipe. 

SECTION M2105 
GROUND-SOURCE HEAT-PUMP 

SYSTEM LOOP PIPING 

M2105.l Plastic ground-source heat-pump loop piping. 
Plastic piping and tubing material used in water-based 
ground-source heat-pump ground-loop systems shall conform 
to the standards specified in this section. 

M2105.2 Used materials. Reused pipe, fittings, valves, and 
other materials shall not be used in ground-source heat-pump 
loop systems. 

M2105.3 Material rating. Pipe and tubing shall be rated for 
the operating temperature and pressure of the ground-source 
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heat-pump loop system. Fittings shall be suitable for the pres
sure applications and recommended by the manufacturer for 
installation with the pipe and tubing material installed. Where 
used underground, materials shall be suitable for burial. 

M2105.4 Piping and tubing materials standards. Ground
source heat-pump ground-loop pipe and tubing shall conform 
to the standards listed in Table M2105.4. 

M2105.5 Fittings. Ground-source heat-pump pipe fittings 
shall be approved for installation with the piping materials to 
be installed, shall conform to the standards listed in Table 
M2105.5 and, where installed underground, shall be suitable 
for burial. 

M2105.6 Joints and connections. Joints and connections 
shall be of an approved type. Joints and connections shall be 
tight for the pressure of the ground-source loop system. Joints 
used underground shall be approved for such applications. 

M2105.6.1 Joints between different piping materials. 
Joints between different piping materials shall be made 
with approved transition fittings. 

M2105.7 Preparation of pipe ends. Pipe shall be cut square, 
reamed, and shall be free of burrs and obstructions. CPVC, 
PE and PVC pipe shall be chamfered. Pipe ends shall have 
full-bore openings and shall not be undercut. 

M2105.8 Joint preparation and installation. Where required 
by Sections M2105.9 through M2105.ll, the preparation and 
installation of mechanical and thermoplastic-welded joints 
shall comply with Sections M2105.8.1 and M2015.8.2. 

M2105.8.1 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc
tions. 

M2105.8.2 Thermoplastic-welded joints. Joint surfaces 
for thermoplastic-welded joints shall be cleaned by an 
approved procedure. Joints shall be welded in accordance 
with the manufacturer's instructions. 

M2105.9 CPVC plastic pipe. Joints between CPVC plastic 
pipe or fittings shall be solvent-cemented in accordance with 
Section P2906.9.l.2. Threaded joints between fittings and 
CPVC plastic pipe shall. be in accordance with Section 
M2105.9.l. 

TABLE M2105.4 
GROUND-SOURCE LOOP PIPE 

MATERIAL 

Chlorinated polyvinyl chloride 
(CPVC) 

Cross-linked polyethylene 
(PBX) 

Polyethylene/aluminum/polyethylene 
(PE-AL-PE) pressure pipe 

High-density Polyethylene (HDPE) 

Polypropylene (PP-R) 

Polyvinyl chloride (PVC) 

Raised temperature polyethylene 
(PE-RT) 

PIPE MATERIAL 

Chlorinated polyvinyl chloride (CPVC) 

Cross-linked polyethylene 
(PBX) 

Polyethylene/aluminum/polyethylene 
(PE-AL-PE) 

High-density Polyethylene (HDPE) 

Polypropylene (PP-R) 

Polyvinyl chloride (PVC) 

Raised temperature polyethylene 
(PE-RT) 
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STANDARD 

ASTM D 2846; ASTM F 437; ASTM F 438; ASTM F 439; 
ASTM F 441; ASTM F 442; CSA Bl37.6 

ASTM F 876; ASTM F 877 
CSAB137.5 

ASTM F 1282; CSA B 137 .9; A WW AC 903 

ASTMD 2737; ASTMD 3035; 
ASTMF714; 
AWWA C901; CSAB137.1; CSA C448; NSF 358-1 

ASTM F 2389; CSA B137.11 

ASTMD 1785; ASTMD 2241; CSA 137.3 

ASTM F 2623; ASTM F 2769 

TABLE M2105.5 
GROUND-SOURCE LOOP PIPE FITIINGS 

STANDARD 

ASTM D 2846; ASTM F 437; ASTM F 438; ASTM F 439; 
ASTMF 1970; CSAB137.6 

ASTM F 877; ASTM F 1807; ASTM F 1960; ASTM F 2080; 
ASTM F 2159; ASTM F 2434; CSA B137.5 

ASTM F 2434; ASTM F 1282; CSA Bl37.9 

ASTMD 2683; ASTMD 3261; 
ASTMF 1055; CSAB137.1; CSA C448; NSF 358-1 

ASTM F 2389; CSA Bl37.11; NSF 358-2 

ASTM D 2464; ASTM D 2466; ASTM D 2467; ASTM F 1970, 
CSA B137.2; CSA Bl37.3 

ASTM D 3261; ASTM F 1807; ASTM F 2159; F 2769; B137.1 
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M2105.9.1 Threaded joints. Threads shall conform to 
ASME B 1.20.1. The pipe shall be Schedule 80 or heavier 
plastic pipe and shall be threaded with dies specifically 
designed for·plastic pipe. Thread lubricant, pipe-joint com
pound or tape shall be applied on the male threads only and 
shall be approved for application on the piping material. 

M2105.10 Cross-linked polyethylene (PEX) plastic tubing. 
Joints between cross-linked polyethylene plastic tubing and fit
tings shall comply with Sections M2105 .10.1 and M2105.10.2. 
Mechanical joints shall comply with Section M2105.8.1. 

M2105.10.1 Compression-type fittings. Where compres
sion-type fittings include inserts and ferrules or 0-rings, 
the fittings shall be installed without omitting the inserts 
and ferrules or 0-rings. 

M2105.10.2 Plastic-to-metal connections. Solder joints 
in a metal pipe shall not occur within 18 inches (457 mm) 
of a transition from such metal pipe to plastic pipe or tub
ing. 

M2105.11 Polyethylene plastic pipe and tubing. Joints 
between polyethylene plastic pipe and tubing or fittings for 
ground-source heat-pump loop systems shall be heat-fusion 
joints complying with Section M2105.ll.1, electrofusion 
joints complying with Section M2105.11.2, or stab-type 
insertion joints complying with Section M2105.1 l.3. 

M2105.11.1 Heat-fusion joints. Joints shall be of the 
socket-fusion, saddle-fusion or butt-fusion type, and 
joined in accordance with ASTM D 2657. Joint surfaces 
shall be clean and free of moisture. Joint surfaces shall be 
heated to melt temperatures and joined. The joint shall be 
undisturbed until cool. Fittings shall be manufactured in 
accordance with ASTM D 2683 or ASTM D 3261. 

M2105.11.2 Electrofusion joints. Joints shall be of the 
electrofusion type. Joint surfaces shall be clean and free of 
moisture, and scoured to expose virgin resin. Joint sur
faces shall be heated to melt temperatures for the period of 
time specified by the manufacturer. The joint shall be 
undisturbed until cool. Fittings shall be manufactured in 
accordance with ASTM F 1055. 

M2105.11.3 Stab-type insert fittings. Joint surfaces shall 
be clean and free of moisture. Pipe ends shall be cham
fered and inserted into the fittings to full depth. Fittings 
shall be manufactured in accordance with ASTM F 1924. 

M2105.12 Polypropylene (PP) plastic. Joints between PP 
plastic · pipe and fittings shall comply with Sections 
M2105.12.1 andM2105.12.2. 

M2105.12.1 Heat-fusion joints. Heat-fusion joints for 
polypropylene (PP) pipe and tubing joints shall be 
installed with socket-type heat-fused polypropylene fit
tings, electrofusion polypropylene fittings or by butt 
fusion. Joint surfaces shall be clean and free from mois
ture. The joint shall be undisturbed until cool. Joints shall 
be made in accordance with ASTM F 2389. 

M2105.12.2 Mechanical and compression sleeve joints. 
Mechanical and compression sleeve joints shall be installed 
in accordance with the manufacturer's instructions. 
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M2105.13 Raised temperature polyethylene (PE-RT) 
plastic tubing. Joints between raised temperature polyethyl
ene tubing and fittings shall comply with Sections 
M2105.13.1 and M2105.13.2. Mechanical joints shall comply 
with Section M2105.8.l. 

M2105.13.1 Compression-type fittings. Where compres
sion-type fittings include inserts and ferrules or 0-rings, 
the fittings shall be installed without omitting the inserts 
and ferrules or 0-rings. 

M2105.13.2 PE-RT-to-metal connections. Solder joints 
in a metal pipe shall not occur within 18 inches (457 mm) 
of a transition from such metal pipe to PE-RT pipe or tub
ing. 

M2105.14 PVC plastic pipe. Joints between PVC plastic 
pipe or fittings shall be solvent-cemented in accordance with 
Section P2906.9.l.4. Threaded joints between fittings and 
PVC plastic pipe shall be in accordance with Section 
M2105.9.1. 

M2105.15 Shutoff valves. Shutoff valves shall be installed in 
ground-source loop piping systems in the locations indicated 
in Sections M2105.15.1 through M2105.15.6. 

M2105.15.1 Heat exchangers. Shutoff valves shall be 
installed on the supply and return side of a heat exchanger. 

Exception: Shutoff valves shall not be required where 
heat exchangers are integral with a boiler or are a com
ponent of a manufacturer's boiler and heat exchanger 
packaged unit and are capable of being isolated from 
the hydronic system by the supply and return valves 
required by Section M2001.3. 

M2105.15.2 Central systems. Shutoff valves shall be 
installed on the building supply and return of a central util
ity system. 

M2105.15.3 Pressure vessels. Shutoff valves shall be 
installed on the connection to any pressure vessel. 

M2105.15.4 Pressure-reducing valves. Shutoff valves 
shall be installed on both sides of a pressure-reducing valve. 

M2105.15.5 Equipment and appliances. Shutoff valves 
shall be installed on connections to mechanical equipment 
and appliances. This requirement does not apply to com
ponents of ground-source loop systems such as pumps, air 
separators, metering devices, and similar equipment. 

M2105.15.6 Expansion tanks. Shutoff valves shall be 
installed at connections to nondiaphragm-type expansion 
tanks. 

M2105.16 Reduced pressure. A pressure relief valve shall 
be installed on the low-pressure side of a hydronic piping sys
tem that has been reduced in pressure. The relief valve shall 
be set at the maximum pressure of the system design. The 
valve shall be installed in accordance with Section M2002. 

M2105.17 Installation. Piping, valves, fittings, and connec
tions shall be installed in accordance with the manufacturer's 
instructions. 

M2105.18 Protection of potable water. Where ground
source heat-pump ground-loop systems have a connection to 
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a potable water supply, the potable water system shall be pro
tected from backflow in accordance with Section P2902. 

M2105.19 Pipe penetrations. Openings for pipe penetra
tions in walls, floors and ceilings shall be larger than the pen
etrating pipe. Openings through concrete or masonry building 
elements shall be sleeved. The annular space surrounding 
pipe penetrations shall be protected in accordance with Sec
tion P2606. l. 

M2105.20 Clearance from combustibles. A pipe in a 
ground-source heat pump piping system having an exterior 
surface temperature exceeding 250°F (121°C) shall have a 
clearance of not less than 1 inch (25 mm) from combustible 
materials. 

M2105.21 Contact with building material. A ground
source heat-pump ground-loop piping system shall not be in 
direct contact with building materials that cause the piping or 
fitting material to degrade or corrode, or that interfere with 
the operation.of the system. 

M2105.22 Strains and stresses. Piping shall be installed so 
as to prevent detrimental strains and stresses in the pipe. Pro
visions shall be made to protect piping from damage resulting 
from expansion, contraction and structural settlement. Piping 
shall be installed so as to avoid structural stresses or strains 
within building components. 

M2105.22.1 Flood hazard. Piping located in a flood haz
ard area shall be capable of resisting hydrostatic and 
hydrodynamic loads and stresses, including the effects of 
buoyancy, during the occurrence of flooding to the design 
flood elevation. · 

M2105.23 Pipe support. Pipe shall be supported in accor
dance with Section M2101.9. 

M2105.24 Velocities. Ground-source heat-pump ground
loop systems shall be designed so that the flow velocities do 
not exceed the maximum flow velocity recommended by the 
pipe and fittings manufacturer. Flow velocities shall be con
trolled to reduce the possibility of water hammer. 

M2105.25 Labeling and marking. Ground-source heat
pump ground-loop system piping shall be marked with tape, 
metal tags or other methods where it enters a building. The 
marking shall state the following words: "GROUND
SOURCE HEAT-PUMP LOOP SYSTEM." The marking 
shall indicate if antifreeze is used in the system and shall indi
cate the chemicals by name and concentration. 

M2105.26 Chemical compatibility. Antifreeze and other 
materials used in the system shall be chemically compatible 
with the pipe, tubing, fittings and mechanical systems. 

M2105.27 Makeup water. The transfer fluid shall be com
patible with the makeup water supplied to the system. 
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M2105.28 Testing. Before connection header trenches are 
backfilled, the assembled loop system shall be pressure tested 
with water at 100 psi (689 kPa) for 15 minutes without 
observed leaks. Flow and pressure loss testing shall be per
formed and the actual flow rates and pressure drops shall be 
compared to the calculated design values. If actual flow rate 
or pressure drop values differ from calculated design values 
by more than 10 percent, the cause shall be identified and cor
rective action taken. 

M2105.29 Embedded piping. Ground-source heat-pump 
ground-loop piping to be embedded in concrete shall be pres
sure tested prior to pouring concrete. During pouring, the 
pipe shall be maintained at the proposed operating pressure. 
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CHAPTER22 

SPECIAL PIPING AND STORAGE SYSTEMS 

SECTION M2201 
OIL TANKS 

M2201.1 Materials. Supply tanks shall be listed and labeled 
and shall conform to UL 58 for underground tanks and UL 80 
for indoor tanks. 

M2201.2 Above-ground tanks. The maximum amount of 
fuel oil stored above ground or inside of a building shall be 
660 gallons (2498 L). The supply tank shall be supported on 
rigid noncombustible supports to prevent settling or shifting. 

Exception: The storage of fuel oil, used for space or water 
heating, above ground or inside buildings in quantities 
exceeding 660 gallons (2498 L) shall comply with NFPA 
31. 

M2201.2.l Tanks within buildings. Supply tanks for use 
inside of buildings shall be of such size and shape to per
mit installation and removal from dwellings as whole 
units. Supply tanks larger than 10 gallons (38 L) shall be 
placed not less than 5 feet (1524 mm) from any fire or 
flame either within or external to any fuel-burning appli
ance. 

M2201.2.2 Outside above-ground tanks. Tanks installed 
outside above ground shall be a minimum of 5 feet (1524 
mm) from an adjoining property line. Such tanks shall be 
suitably protected from the weather and from physical 
damage. 

M2201.3 Underground tanks. Excavations for underground 
tanks shall not undermine the foundations of existing struc
tures. The clearance from the tank to the nearest wall of a 
basement, pit or property line shall be not less than 1 foot 
(305 mm). Tanks shall be set on and surrounded with noncor
rosive inert materials such as clean earth, sand or gravel well 
tamped in place. Tanks shall be covered with not less than 1 
foot (305 mm) of earth. Corrosion protection shall be pro
vided in accordance with Section M2203.7. 

M2201.4 Multiple tanks. Cross connection of two supply 
tanks shall be permitted in accordance with Section M2203.6. 

M2201.5 Oil gauges. Inside tanks shall be provided with a 
device to indicate when the oil in the tank has reached a pre
determined safe level. Glass gauges or a gauge subject to 
breakage that could result in the escape of oil from the tank 
shall not be used. Liquid-level indicating gauges shall comply 
with UL 180. 

M2201.6 Flood-resistant installation. In flood hazard areas 
as established by Table R301.2(1), tanks shall be installed at 
or above the elevation required in Section R322.2. l or 
R322.3.2 or shall be anchored to prevent flotation, collapse 
and lateral movement under conditions of the design flood. 

M2201.7 Tanks abandoned or removed. Exterior above
grade fill piping shall be removed when tanks are abandoned 
or removed. Tank abandonment and removal shall be in 
accordance with the International Fire Code. 
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SECTION M2202 
OIL PIPING, FITTING AND CONNECTIONS 

M2202.l Materials. Piping shall consist of steel pipe, copper 
and copper alloy pipe and tubing or steel tubing conforming I 
to ASTM A 539. Aluminum tubing shall not be used between 
the fuel-oil tank and the burner units. 

M2202.2 Joints and fittings. Piping shall be connected with 
standard fittings compatible with the piping material. Cast 
iron fittings shall not be used for oil piping. Unions requiring 
gaskets or packings, right or left couplings, and sweat fittings 
employing solder having a melting point less than 1,000°F 
(538°C) shall not be used for oil piping. Threaded joints and 
connections shall be made tight with a lubricant or pipe 
thread compound. 

M2202.3 Flexible connectors. Flexible metallic hoses shall 
be listed and labeled in accordance with UL 536 and shall be 
installed in accordance with their listing and labeling and the 
manufacturer's installation instructions. Connectors made 
from combustible materials shall not be used inside of build
ings or above ground outside of buildings. 

SECTION M2203 
INSTALLATION 

M2203.l General. Piping shall be installed in a manner to 
avoid placing stresses on the piping, and to accommodate 
expansion and contraction of the piping system. 

M2203.2 Supply piping. Supply piping used in the installa
tion of oil burners and appliances shall be not smaller than 3/ 8-

inch (9 mm) pipe or 3/ 8-inch (9 mm) outside diameter tubing. 
Copper tubing and fittings shall be a minimum of Type L. 

M2203.3 Fill piping. Fill piping shall terminate outside of 
buildings at a point not less than 2 feet (610 mm) from any 
building opening at the same or lower level. Fill openings 
shall be equipped with a tight metal cover. 

M2203.4 Vent piping. Vent piping shall be not smaller than 
11

/ 4-inch (32 mm) pipe. Vent piping shall be laid to drain 
toward the tank without sags or traps in which the liquid can 
collect. Vent pipes shall not be cross connected with fill 
pipes, lines from burners or overflow lines from auxiliary 
tanks. The lower end of a vent pipe shall enter the tank 
through the top and shall extend into the tank not more than 1 
inch (25 mm). 

M2203.5 Vent termination. Vent piping shall terminate out
side of buildings at a point not less than 2 feet (610 mm), 
measured vertically or horizontally, from any building open
ing. Outer ends of vent piping shall terminate in a weather
proof cap or fitting having an unobstructed area at least equal 
to the cross-sectional area of the vent pipe, and shall be 
located sufficiently above the ground to avoid being 
obstructed by snow and ice. 
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M2203.6 Cross connection of tanks. Cross connection of 
two supply tanks, not exceeding 660 gallons (2498 L) aggre
gate capacity, with gravity flow from one tank to another, 
shall be acceptable providing that the two tanks are on the 
same horizontal plane. 

M2203.7 Corrosion protection. Underground tanks and bur
ied piping shall be protected by corrosion-resistant coatings 
or special alloys or fiberglass-reinforced plastic. 

SECTION M2204 
OIL PUMPS AND VALVES 

M2204.1 Pumps. Oil pumps shall be positive displacement 
types that automatically shut off the oil supply when stopped. 
Automatic pumps shall be listed and labeled in accordance 
with UL 343 and shall be installed in accordance with their 
listing. 

M2204.2 Shutoff valves. A readily accessible manual shut
off valve shall be installed between the oil supply tank and 
the burner. Where the shutoff valve is installed in the dis
charge line of an oil pump, a pressure-relief valve shall be 
incorporated to bypass or return surplus oil. Valves shall 
comply with UL 842. 

M2204.3 Maximum pressure. Pressure at the oil supply 
inlet to an appliance shall be not greater than 3 pounds per 
square inch (20.7 k:Pa). 

M2204.4 Relief valves. Fuel-oil lines incorporating heaters 
shall be provided with relief valves that will discharge to a 
return line when excess pressure exists. 
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CHAPTER 23 

SOLAR THERMAL ENERGY SYSTEMS I 
SECTION M2301 

THERMAL SOLAR ENERGY SYSTEMS 

M2301.1 General. This section provides for the design, con
struction, installation, alteration and repair of equipment and 
systems using thermal solar energy to provide space heating 
or cooling, hot water heating and swimming pool heating. 

I M2301.2 Design and installation. The design and installa
tion of thermal solar energy systems shall comply with Sec
tions M2301.2.1 through M2301.2.13. 

I 
M2301.2.1 Access. Solar energy collectors, controls, 
dampers, fans, blowers and pumps shall be accessible for 
inspection, maintenance, repair and replacement. 

M2301.2.2 Collectors and panels. Solar collectors and 
panels shall comply with Sections M2301.2.2.1 and 
M2301.2.2.2. 

M2301.2.2.1 Roof-mounted collectors. The roof shall 
be constructed to support the loads imposed by roof
mounted solar collectors. Roof-mounted solar collec
tors that serve as a roof covering shall conform to the 
requirements for roof coverings in Chapter 9 of this 
code. Where mounted on or above the roof coverings, 
the collectors and supporting structure shall be con
structed of noncombustible materials or fire-retardant
treated wood equivalent to that required for the roof 
construction. 

M2301.2.2.2 Collector sensors. Collector sensor 
installation, sensor location and the protection of 
exposed sensor wires from ultraviolet light shall be in 
accordance with SRCC 300. 

M2301.2.3 Pressure and temperature relief valves and 
system components. System components containing flu
ids shall be protected with temperature and pressure relief 
valves or pressure relief valves. Relief devices shall be 
installed in sections of the system so that a section cannot 
be valved off or isolated from a relief device. Direct sys
tems and the potable water portion of indirect systems 
shall be equipped with a relief valve in accordance with 
Section P2804. For indirect systems, pressure relief valves 
in solar loops shall comply with SRCC 300. System com
ponents shall have a working pressure rating of not less 
than the setting of the pressure relief device. 

M2301.2.4 Vacuum relief. System components that 
might be subjected to pressure drops below atmospheric 
pressure during operation or shutdown shall be protected 
by a vacuum-relief valve. 

M2301.2.5 Piping insulation. Piping shall be insulated in 
accordance with the requirements of Chapter 11. Exterior 
insulation shall be protected from ultraviolet degradation. 
The entire solar loop shall be insulated. Where split-style 
insulation is used, the seam shall be sealed. Fittings shall 
be fully insulated. 
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Exceptions: 

1. Those portions of the piping that are used to help 
prevent the system from overheating shall not be 
required to be insulated. 

2. Those portions of piping that are exposed to solar 
radiation, made of the same material as the solar 
collector absorber plate and are covered in the 
same manner as the solar collector absorber, or 
that are used to collect additional solar energy, 
shall not be required to be insulated. 

3. Piping in thermal solar systems using unglazed 
solar collectors to heat a swimming pool shall not 
be required to be insulated. 

M2301.2.6 Protection from freezing. System compo
nents shall be protected from damage resulting from freez
ing of heat-transfer liquids at the winter design 
temperature provided in Table R301.2(1). Freeze protec
tion shall be provided by heating, insulation, thermal mass 
and heat transfer fluids with freeze points lower than the 
winter design temperature, heat tape or other approved 
methods, or combinations thereof. 

Exception: Where the winter design temperature is 
greater than 32°F (0°C). 

M2301.2.7 Storage tank sensors. Storage tank sensors I 
shall comply with SRCC 300. 

M2301.2.8 Expansion tanks. Expansion tanks in solar 
energy systems shall be installed in accordance with Sec
tion M2003 in solar collector loops that contain pressur
ized heat transfer fluid. Where expansion tanks are used, 
the system shall be designed in accordance with SRCC 
300 to provide an expansion tank that is sized to withstand 
the maximum operating pressure of the system. 

Exception: Expansion tanks shall not be required in 
drain-back systems. 

M2301.2.9 Roof and wall penetrations. Roof and wall 
penetrations shall be flashed and sealed in accordance with 
Chapter 9 of this code to prevent entry of water, rodents 
and insects. 

M2301.2.10 Description and warning labels. Solar ther
mal systems shall comply with description label and warn
ing label requirements of Section M2301.2.ll.2 and 
SRCC300. 

M2301.2.11 Solar loop. Solar loops shall be in accor
dance with Sections M2301.2.ll.1 andM2301.2.ll.2. 

M2301.2.11.1 Solar loop isolation. Valves shall be 
installed to allow the solar collectors to be isolated 
from the remainder of the system. 

M2301.2.ll.2 Drain and fill valve labels and caps. I 
Drain and fill valves shall be labeled with a description 
and warning that identifies the fluid in the solar loop 
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and a warning that the fluid might be discharged at high 
temperature and pressure. Drain caps shall be installed 
at drain and fill valves. 

M2301.2.12 Maximum temperature limitation. Systems 
shall be equipped with means to limit the maximum water 
temperature of the system fluid entering or exchanging 
heat with any pressurized vessel inside the dwelling to 
180°F (82°C). This protection is in addition to the required 
temperature- and pressure-relief valves required by Sec
tion M2301.2.3. 

M2301.2.13 Thermal storage unit seismic bracing. ill 
Seismic Design Categories D0, D1 and D2 and in town
houses in Seismic Design Category C, thermal storage 
units shall be anchored in accordance with Section 
M1307.2. 

M2301.3 Labeling. La.beling shall comply with Sections 
M2301.3.1 and M2301.3.2. 

M2301.3.1 Collectors and panels. Solar thermal collec
tors and panels shall be listed and labeled in accordance 
with SRCC 100 or SRCC 600. Collectors and panels shall 
be listed and labeled to show the manufacturer's name, 
model number, serial number, collector weight, collector 
maximum allowable temperatures and pressures, and the 
type of heat transfer fluids that are compatible with the 
collector or panel. The label shall clarify that these specifi
cations apply only to the collector or panel. 

M2301.3.2 Thermal storage units. Pressurized thermal 
storage units shall be listed and labeled to show the manu
facturer's name, model number, serial number, storage 
unit maximum and minimum allowable operating temper
atures and pressures, and the type of heat transfer fluids 
that are compatible with the storage unit. The label shall 
clarify that these specifications apply only to the thermal 
storage unit. 

M2301.4 Heat transfer gasses or liquids and heat exchang
ers. Essentially toxic transfer fluids, ethylene glycol, flamma
ble gases and flammable liquids shall not be used as heat 
transfer fluids. Heat transfer gasses and liquids shall be rated 
to withstand the system's maximum design temperature under 
operating conditions without degradation. Heat exchangers 
used in solar thermal systems shall comply with Section 
P2902.5.2 and SRCC 300. 

Heat transfer fluids shall be in accordance with SRCC 300. 
The flash point of the heat transfer fluids utilized in solar 
thermal systems shall be not less than 50°F (28°C) above the 
design maximum nonoperating or no-flow temperature 
attained by the fluid in the collector. 

M2301.5 Backflow protection. Connections from the pota
ble water supply to solar systems shall comply with Section 
P2902.5.5. 

M2301.6 Filtering. Air provided to occupied spaces that 
passes through thermal mass storage systems by mechanical 
means shall be filtered for particulates at the outlet of the 
thermal mass storage system. 

M2301.7 Solar thermal systems for heating potable water. 
Where a solar thermal system heats potable water to supply a 
potable hot water distribution system, the solar thermal system 
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shall be in accordance with Sections M2301.7.l, M2301.7.2 
and P2902.5.5. 

M2301. 7.1 Indirect systems. Heat exchangers that are 
components of indirect solar thermal heating systems shall 
comply with Section P2902.5.2. 

M2301.7.2 Direct systems. Where potable water is 
directly heated by a solar thermal system, the pipe, fit
tings, valves and other components that are in contact with 
the potable water in the solar heating system shall comply 
with the requirements of Chapter 29. 
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Part VI-Fuel Gas 

CHAPTER24 

FUEL GAS 

The text of this chapter is extracted from the 2015 edition of the International Fuel Gas Code and has been modified where nec
essary to conform to the scope of application of the International Residential Code for One- and Two-Family Dwellings. The 
section numbers appearing in parentheses after each section number are the section numbers of the corresponding text in the 
International Fuel Gas Code. 

SECTION G2401 (101) 
GENERAL 

G2401.1 (101.2) Application. This chapter covers those fuel 
gas piping systems, fuel-gas appliances and related accesso
ries, venting systems and combustion air configurations most 
commonly encountered in the construction of one- and two
farnily dwellings and structures regulated by this code. 

Coverage of piping systems shall extend from the point of 
delivery to the outlet of the appliance shutoff valves (see def
inition of "Point of delivery"). Piping systems requirements 
shall include design, materials, components, fabrication, 
assembly, installation, testing, inspection, operation and 
maintenance. Requirements for gas appliances and related 
accessories shall include installation, combustion and ventila
tion air and venting and connections to piping systems. 

The omission from this chapter of any material or method 
of installation provided for in the International Fuel Gas 
Code shall not be construed as prohibiting the use of such 
material or method of installation. Fuel-gas piping systems, 
fuel-gas appliances and related accessories, venting systems 
and combustion air configurations not specifically covered in 
these chapters shall comply with the applicable provisions of 
the International Fuel Gas Code. 

Gaseous hydrogen systems shall be regulated by Chapter 7 
of the International Fuel Gas Code. 

This chapter shall not apply to the following: 

1. Liquified natural gas (LNG) installations. 

2. Temporary LP-gas piping for buildings under construc
tion or renovation that is not to become part of the per
manent piping system. 

3. Except as provided in Section G2412.1.1, gas piping, 
meters, gas pressure regulators, and other appurte
nances used by the serving gas supplier in the distribu
tion of gas, other than undiluted LP-gas. 

4. Portable LP-gas appliances and equipment of all types 
that is not connected to a fixed fuel piping system. 

5. Portable fuel cell appliances that are neither connected 
to a fixed piping system nor interconnected to a power 
grid. 
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6. Installation of hydrogen gas, LP-gas and compressed 
natural gas (CNG) systems on vehicles. 

SECTION G2402 (201) 
GENERAL 

G2402.1 (201.1) Scope. Unless otherwise expressly stated, 
the following words and terms shall, for the purposes of this 
chapter, have the meanings indicated in this chapter. 

G2402.2 (201.2) Interchangeability. Words used in the 
present tense include the future; words in the masculine gen
der include the feminine and neuter; the singular number 
includes the plural and the plural, the singular. 

G2402.3 (201.3) Terms defined in other codes. Where 
terms are not defined in this code and are defined in the Inter
national Building Code, International Fire Code, Interna
tional Mechanical Code, International Fuel Gas Code or 
International Plumbing Code, such terms shall have mean
ings ascribed to them as in those codes. 

SECTION G2403 (202) 
GENERAL DEFINITIONS 

ACCESS (TO). That which enables a device, appliance or 
equipment to be reached by ready access or by a means that 
first requires the removal or movement of a panel, door or 
similar obstruction (see also "Ready access"). 

AIR CONDITIONER, GAS-FIRED. A gas-burning, auto
matically operated appliance for supplying cooled and/or 
dehumidified air or chilled liquid. 

AIR CONDITIONING. The treatment of air so as to control 
simultaneously the temperature, humidity, cleanness and dis
tribution of the air to meet the requirements of a conditioned 
space. 

AIR, EXHAUST. Air being removed from any space or 
piece of equipment or appliance and conveyed directly to the 
atmosphere by means of openings or ducts. 

AIR-HANDLING UNIT. A blower or fan used for the pur
pose of distributing supply air to a room, space or area. 

AIR, MAKEUP. Any combination of outdoor and transfer I 
air intended to replace exhaust air and exfiltration. 
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ALTERATION. A change in a system that involves an 
extension, addition or change to the arrangement, type or pur
pose of the original installation. 

ANODELESS RISER. A transition assembly in which plas
tic piping is installed and terminated above ground outside of 
a building. 

APPLIANCE. Any apparatus or device that utilizes a fuel or 
raw material to produce light, heat, power, refrigeration or air 
conditioning. 

APPLIANCE, AUTOMATICALLY CONTROLLED. 
Appliances equipped with an automatic burner ignition and 
safety shut-off device and other automatic devices, which 
accomplish complete turn-on and shut-off of the gas to the 
main burner or burners, and graduate the gas supply to the 
burner or burners, but do not affect complete shut-off of the 
gas. 

APPLIANCE, FAN-ASSISTED COMBUSTION. An 
appliance equipped with an integral mechanical means to 
either draw or force products of combustion through the com
bustion chamber or heat exchanger. 

APPLIANCE, UNVENTED. An appliance designed or 
installed in such a manner that the products of combustion are 
not conveyed by a vent or chimney directly to the outside 
atmosphere. 

APPLIANCE, VENTED. An appliance designed and 
installed in such a manner that all of the products of combus
tion are conveyed directly from the appliance to the outside 
atmosphere through an approved chimney or vent system. 

APPROVED. Acceptable to the code official. 

APPROVED AGENCY. An established and recognized 
agency that is regularly engaged in conductillg tests or fur
nishing inspection services, where such agency has been 
approved by the code official. 

ATMOSPHERIC PRESSURE. The pressure of the weight 
of air and water vapor on the surface of the earth, approxi
mately 14.7 pounds per square inch (psia) (101 k:Pa absolute) 
at sea level. 

AUTOMATIC IGNITION. Ignition of gas at the burner(s) 
when the gas controlling device is turned on, including reig
nition if the flames on the burner(s) have been extinguished 
by means other than by the closing of the gas controlling 
device. 

BAROMETRIC DRAFT REGULATOR. A balanced 
damper device attached to a chimney, vent connector, breech
ing or flue gas manifold to protect combustion appliances by 
controlling chimney draft. A double-acting barometric draft 
regulator is one whose balancing damper is free to move in 
either direction to protect combustion appliances from both 
excessive draft and backdraft. 

BOILER, LOW-PRESSURE. A self-contained appliance 
for supplying steam or hot water. 

Hot water heating boiler. A boiler in which no steam is 
generated, from which hot water is circulated for heating 
purposes and then returned to the boiler, and that operates 
at water pressures not exceeding 160 pounds per square 
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inch gauge (psig) (1100 k:Pa gauge) and at water tempera
tures not exceeding 250°F (121°C) at or near the boiler 
outlet. 

Hot water supply boiler. A boiler, completely filled with 
water, which furnishes hot water to be used externally to 
itself, and that operates at water pressures not exceeding 
160 psig (1100 k:Pa gauge) and at water temperatures not 
exceeding 250°F (121°C) at or near the boiler outlet. 

Steam heating boiler. A boiler in which steam is gener
ated and that operates at a steam pressure not exceeding 15 
psig (100 k:Pa gauge). 

BONDING JUMPER. A conductor installed to electrically 
connect metallic gas piping to the grounding electrode sys
tem. 

BRAZING. A metal-joining process wherein coalescence is 
produced by the use of a nonfer,rous filler metal having a 
melting point above 1,000°F (538°C), but lower than that of 
the base metal being joined. The filler material is distributed 
between the closely fitted surfaces of the joint by capillary 
action. 

BTU. Abbreviation for British thermal unit, which is the 
quantity of heat required to raise the temperature of 1 pound 
(454 g) of water l°F (0.56°C) (1Btu=1055 J). 

BURNER. A device for the final conveyance of the gas, or a 
mixture of gas and air, to the combustion zone. 

Induced-draft. A burner that depends on draft induced by 
a fan that is an integral part of the appliance and is located 
downstream from the burner. 

Power. A burner in which gas, air or both are supplied at 
pressures exceeding, for gas, the line pressure, and for air, 
atmospheric pressure, with this added pressure being 
applied at the burner. 

CHIMNEY. A primarily vertical structure containing one or 
more flues, for the purpose of carrying gaseous products of 
combustion and air from an appliance to the outside atmo
sphere. 

Factory-built chimney. A listed and labeled chimney 
composed of factory-made components, assembled in the 
field in accordance with manufacturer's instructions and 
the conditions of the listing. 

Masonry chimney. A field-constructed chimney com
posed of solid masonry units, bricks, stones or concrete. 

CLEARANCE. The minimum distance through air mea
sured between the heat-producing surface of the mechanical 
appliance, device or equipment and the surface of the com
bustible material or assembly. 

CLOTHES DRYER. An appliance used to dry wet laundry 
by means of heated air. 

Type 1. Factory-built package, multiple production. Pri
marily used in the family living environment. Usually the 
smallest unit physically and in function output. 

CODE. These regulations, subsequent amendments thereto, 
or any emergency rule or regulation that the administrative 
authority having jurisdiction has lawfully adopted. 
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CODE OFFICIAL. The officer or other designated authority 
charged with the administration and enforcement of this code, 
or a duly authorized representative. 

COMBUSTIBLE ASSEMBLY. Wall, floor, ceiling or other 
assembly constructed of one or more component materials 
that are not defined as noncombustible. 

COMBUSTIBLE MATERIAL. Any material not defined 
as noncombustible. 

COMBUSTION. In the context of this code, refers to the 
rapid oxidation of fuel accompanied by the production of heat 
or heat and light. 

COMBUSTION AIR. Air necessary for complete combus
tion of a fuel, including theoretical air and excess air. 

COMBUSTION CHAMBER. The portion of an appliance 
within which combustion occurs. 

COMBUSTION PRODUCTS. Constituents resulting from 
the combustion of a fuel with the oxygen of the air, including 
the inert gases, but excluding excess air. 

CONCEALED LOCATION. A location that cannot be 
accessed without damaging permanent parts of the building 
structure or finish surface. Spaces above, below or behind 
readily removable panels or doors shall not be considered as 
concealed. 

CONCEALED PIPING. Piping that is located in a con
cealed location (see "Concealed location"). 

CONDENSATE. The liquid that condenses from a gas 
(including flue gas) ·caused by a reduction in temperature or 
increase in pressure. 

CONNECTOR, APPLIANCE (Fuel). Rigid metallic pipe 
and fittings, semirigid metallic tubing and fittings or a listed 
and labeled device that connects an appliance to the gas pip
ing system. 

CONNECTOR, CHIMNEY OR VENT. The pipe that con
nects an appliance to a chimney or vent. 

CONTROL. A manual or automatic device designed to regu
late the gas, air, water or electrical supply to, or operation of, 
a mechanical system. 

CONVERSION BURNER. A unit consisting of a burner 
and its controls for installation in an appliance originally uti
lizing another fuel. 

CUBIC FOOT. The atnount of gas that occupies 1 cubic foot 
(0.02832 m3

) when at a temperature of 60°F (l6°C), saturated 
with water vapor and under a pressure equivalent to that of 30 
inches of mercury (101 k:Pa). 

DAMPER. A manually or automatically controlled device to 
regulate draft or the rate of flow of air or combustion gases. 

DECORATIVE APPLIANCE, VENTED. A vented appli
ance wherein the primary function lies in the aesthetic effect 
of the flames. 

DECORATIVE APPLIANCES FOR INSTALLATION 
IN VENTED FIREPLACES. A vented appliance designed 
for installation within the fire chamber of a vented fireplace, 
wherein the primary function lies in the aesthetic effect of the 
flames. 
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DEMAND. The maximum amount of gas input required per 
unit of time, usually expressed in cubic feet per hour, or Btulh 
(1Btulh=0.2931 W). 

DESIGN FLOOD ELEVATION. The elevation of the 
"design flood," including wave height, relative to the datum 
specified on the community's legally designated flood hazard 
map. In areas designated as Zone AO, the design/food eleva
tion shall be the elevation of the highest existing grade of the 
building's perimeter plus the depth number, in feet, specified 
on the flood hazard map. In areas designated as Zone AO 
where a depth number is not specified on the map, the depth 
number shall be taken as being equal to 2 feet (610 mm). 

DILUTION AIR. Air that is introduced into a draft hood and 
is mixed with the flue gases. 

DIRECT-VENT APPLIANCES. Appliances that are con
structed and installed so that all air for combustion is derived 
directly from the outside atmosphere and all flue gases are 
discharged directly to the outside atmosphere. 

DRAFT. The pressure difference existing between the appli
ance or any component part and the atmosphere, that causes a 
continuous flow of air and products of combustion through 
the gas passages of the appliance to the atmosphere. 

Mechanical or induced draft. The pressure difference 
created by the action of a fan, blower or ejector that is 
located between the appliance and the chimney or vent 
termination. 

Natural draft. The pressure difference created by a vent 
or chimney because of its height, and the temperature dif
ference between the flue gases and the atmosphere. 

DRAFT HOOD. A nonadjustable device built into an appli
ance, or made as part of the vent connector from an appli
ance, that is designed to (1) provide for ready escape of the 
flue gases from the appliance in the event of no draft, back
draft, or stoppage beyond the draft hood, (2) prevent a back
draft from entering the appliance, and (3) neutralize the effect 
of stack action of the chimney or gas vent upon operation of 
the appliance. 

DRAFT REGULATOR. A device that functions to maintain 
a desired draft in the appliance by automatically reducing the 
draft to the desired value. 

DRIP. The container placed at a low point in a system of pip
ing to collect condensate and from which the condensate is 
removable. 

DUCT FURNACE. A warm-air furnace normally installed 
in an air-distribution duct to supply warm air for heating. This 
definition shall apply only to a warm-air heating appliance 
that depends for air circulation on a blower not furnished as 
part of the furnace. 

DWELLING UNIT. A single unit providing complete, inde
pendent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking 
and sanitation. 

EQUIPMENT. Apparatus and devices other than appli
ances. 
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EXCESS FLOW VALVE (EFV). A valve designed to acti
vate when the fuel gas passing through it exceeds a pre
scribed flow rate. 

EXTERIOR MASONRY CIDMNEYS. Masonry chimneys 
exposed to the outdoors on one or more sides below the roof 
line. 

FIREPLACE. A fire chamber and hearth constructed of non
combustible material for use with solid fuels and provided 
with a chimney. 

Factory-built fireplace. A fireplace composed of listed 
factory-built components assembled in accordance with 
the terms of listing to form the completed.fireplace. 

Masonry fireplace. A hearth and fire chamber of solid 
masonry units such as bricks, stones, listed masonry units 
or reinforced concrete, provided with a suitable chimney. 

FLAME SAFEGUARD. A device that will automatically 
shut off the fuel supply to a main burner or group of burners 
when the means of ignition of such burners becomes inopera
tive, and when flame failure occurs on the burner or group of 
burners. 

FLASHBACK ARRESTOR CHECK VALVE. A device 
that will prevent the backflow of one gas into the supply sys
tem of another gas and prevent the passage of flame into the 
gas supply system. 

FLOOD HAZARD AREA. The greater of the following two 
areas: 

1. The area within a floodplain subject to a 1 percent or 
greater chance of flooding in any given year. 

2. This area designated as a flood hazard area on a com
munity's flood hazard map, or otherwise legally desig
nated. 

FLOOR FURNACE. A completely self-contained furnace 
suspended from the floor of the space being heated, taking air 
for combustion from outside such space and with means for 
observing flames and lighting the appliance from such space. 

FLUE, APPLIANCE. The passage(s) within an appliance 
through which combustion products pass from the combus
tion chamber of the appliance to the draft hood inlet opening 
on an appliance equipped with a draft hood or to the outlet of 
the appliance on an appliance not equipped with a draft 
hood. 

FLUE COLLAR. That portion of an appliance designed for 
the attachment of a draft hood, vent connector or venting sys
tem. 

FLUE GASES. Products of combustion plus excess air in 
appliance flues or heat exchangers. 

FLUE LINER (LINING). A system or material used to form 
the inside surface of a flue in a chimney or vent, for the pur
pose of protecting the surrounding structure from the effects 
of combustion products and for conveying combustion prod
ucts without leakage to the atmosphere. 

FUEL GAS. A natural gas, manufactured gas, liquefied 
petroleum gas or mixtures of these gases. 
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FURNACE. A completely self-contained heating unit that is 
designed to supply heated air to spaces remote from or adja
cent to the appliance location. 

FURNACE, CENTRAL. A self-contained appliance for 
heating air by transfer of heat of combustion through metal to 
the air, and designed to supply heated air through ducts to 
spaces remote from or adjacent to the appliance location. 

FURNACE PLENUM. An air compartment or chamber to 
which one or more ducts are connected and which forms part 
of an air distribution system. 

GAS CONVENIENCE OUTLET. A permanently mounted, 
manually operated device that provides the means for con
necting an appliance to, and disconnecting an appliance 
from, the supply piping. The device includes an integral, 
manually operated valve with a nondisplaceable valve mem
ber and is designed so that disconnection of an appliance 
only occurs when the manually operated valve is in the closed 
position. 

GAS PIPING. An installation of pipe, valves or fittings 
installed on a premises or in a building and utilized to convey 
fuel gas. 

HAZARDOUS LOCATION. Any location considered to be 
a fire hazard for flammable vapors, dust, combustible fibers 
or other highly combustible substances. The location is not 
necessarily categorized in the International Building Code as 
a high-hazard use group classification. 

HOUSE PIPING. See "Piping system." 

IGNITION PILOT. A pilot that operates during the lighting 
cycle and discontinues during main burner operation. 

IGNITION SOURCE. A flame spark or hot surface capable 
of igniting flammable vapors or fumes. Such sources include 
appliance burners, burner ignitors and electrical switching 
devices. 

INFRARED RADIANT HEATER. A heater which directs 
a substantial amount of its energy output in the form of infra
red radiant energy into the area to be heated. Such heaters are 
of either the vented or unvented type. 

JOINT, FLARED. A metal-to-metal compression joint in 
which a conical spread is made on the end of a tube that is 
compressed by a flare nut against a mating flare. 

JOINT, MECHANICAL. A general form of gas-tight joints 
obtained by the joining of metal parts through a positive
holding mechanical construction, such as press joint, flanged 
joint, threaded joint, flared joint or compression joint. 

JOINT, PLASTIC ADHESIVE. A joint made in thermoset 
plastic piping by the use of an adhesive substance which 
forms a continuous bond between the mating surfaces with
out dissolving either one of them. 

LABELED. Equipment, materials or products to which have 
been affixed a label, seal, symbol or other identifying mark of 
a nationally recognized testing laboratory, inspection agency 
or other organization concerned with product evaluation that 
maintains periodic inspection of the production of the above
labeled items and whose labeling indicates either that the 
equipment, material or product meets identified standards or 
has been tested and found suitable for a specified purpose. 
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LEAK CHECK. An operation performed on a gas piping 
system to verify that the system does not leak. 

LIQUEFIED PETROLEUM GAS or LPG (LP-GAS). 
Liquefied petroleum gas composed predominately of pro
pane, propylene, butanes or butylenes, or mixtures thereof 
that is gaseous under normal atmospheric conditions, but is 
capable of being liquefied under moderate pressure at normal 
temperatures. 

LISTED. Equipment, materials, products or services 
included in a list published by an organization acceptable to 
the code official and concerned with evaluation of products 
or services that maintains periodic inspection of production 
of listed equipment or materials or periodic evaluation of ser
vices and whose listing states either that the equipment, mate
rial, product or service meets identified standards or has been 
tested and found suitable for a specified purpose. 

LIVING SPACE. Space within a dwelling unit utilized for 
living, sleeping, eating, cooking, bathing, washing and sanita
tion purposes. 

LOG LIGHTER. A manually operated solid-fuel ignition 
appliance for installation in a vented solid-fuel-burning fire
place. 

MAIN BURNER. A device or group of devices essentially 
forming an integral unit for the final conveyance of gas or a 
mixture of gas and air to the combustion zone, and on which 
combustion takes place to accomplish the function for which 
the appliance is designed. · 

METER. The instrument installed to measure the volume of 
gas delivered through it. 

MODULATING. Modulating or throttling is the action of a 
control from its maximum to minimum position in either pre
determined steps or increments of movement as caused by its 
actuating medium. 

NONCOMBUSTIBLE MATERIALS. Materials that, when 
tested in accordance with ASTM E 136, have at least three of 
four specimens tested meeting all of the following criteria: 

1. The recorded temperature of the surface and interior 
thermocouples shall not at any time during the test rise 
more than 54°F (30°C) above the furnace temperature at 
the beginning of the test. 

2. There shall not be flaming from the specimen after the 
first 30 seconds. 

3. If the weight loss of the specimen during testing 
exceeds 50 percent, the recorded temperature of the 
surface and interior thermocouples shall not at any time 
during the test rise above the furnace air temperature at 
the beginning of the test, and there shall not be flaming 
. of the specimen. 

OFFSET (VENT). A combination of approved bends that 
make two changes in direction bringing one section of the 
vent out of line, but into a line parallel with the other section. 

OUTLET. The point at which a gas-fired appliance connects 
to the gas piping system. 

OXYGEN DEPLETION SAFETY SHUTOFF SYSTEM 
(ODS). A system designed to act to shut off the gas supply to 
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the main and pilot burners if the oxygen in the surrounding 
atmosphere is reduced below a predetermined level. 

PILOT. A small flame that is utilized to ignite the gas at the 
main burner or burners. 

PIPING. Where used in this code, "piping" refers to either 
pipe or tubing, or both. 

Pipe. A rigid conduit of iron, steel, copper, brass or plas
tic. 

Tubing. Semirigid conduit of copper, aluminum; plastic 
or steel. 

PIPING SYSTEM. All fuel piping, valves and fittings from 
the outlet of the point of delivery to the outlets of the appli
ance shutoff valves. 

PLASTIC, THERMOPLASTIC. A plastic that is capable 
of being repeatedly softened by increase of temperature and 
hardened by decrease of temperature. 

POINT OF DELIVERY. For natural gas systems, the point 
of delivery is the outlet of the service meter assembly or the 
outlet of the service regulator or service shutoff valve where a 
meter is not provided. Where a valve is provided at the outlet 
of the service meter assembly, such valve shall be considered 
to be downstream of the point of delivery. For undiluted liq
uefied petroleum gas systems, the point of delivery shall be 
considered to be the outlet of the service pressure regulator, 
exclusive of line gas regulators, in the system. 

PRESSURE DROP. The loss in pressure due to friction or 
obstruction in pipes, valves, fittings, regulators and burners. 

PRESSURE TEST. An operation performed to verify the 
gas-tight integrity of gas piping following its installation or 
modification. 

PURGE. To free a gas conduit of air or gas, or a mixture of 
gas and air. 

READY ACCESS (TO). That which enables a device, 
appliance or equipment to be directly reached, without 
requiring the removal or movement of any panel, door or sim
ilar obstruction. (See "Access.") 

REGULATOR. A device for controlling and maintaining a 
uniform gas supply pressure, either pounds-to-inches water 
column (MP regulator) or inches-to-inches water column 
(appliance regulator). 

REGULATOR, GAS APPLIANCE. A pressure regulator 
for controlling pressure to the manifold of the gas appliance. 

REGULATOR, LINE GAS PRESSURE. A device placed 
in a gas line between the service pressure regulator and the 
appliance for controlling, maintaining or reducing the pres
sure in that portion of the piping system downstream of the 
device. 

REGULATOR, MEDIUM-PRESSURE (MP Regulator). 
A line pressure regulator that reduces gas pressure from the 
range of greater than 0.5 psig (3.4 k:Pa) and less than or equal 
to 5 psig (34.5 k:Pa) to a lower pressure. 

REGULATOR, PRESSURE. A device placed in a gas line 
for reducing, controlling and maintaining the pressure in that 
portion of the piping system downstream of the device. 
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REGULATOR, SERVICE PRESSURE. For natural gas 
systems, a device installed by the serving gas supplier to 
reduce and limit the service line pressure to delivery pres
sure. For undiluted liquefied petroleum gas systems, the reg
ulator located upstream from all line gas pressure regulators, 
where installed, and downstream from any first stage or a 
high pressure regulator in the system. 

RELIEF OPENING. The opening provided in a draft hood 
to permit the ready escape to the atmosphere of the flue prod
ucts from the draft hood in the event of no draft, backdraft or 
stoppage beyond the draft hood, and to permit air into the 
draft hood in the event of a strong chimney updraft. 

RELIEF VAL VE (DEVICE). A safety valve designed to 
forestall the development of a dangerous condition by reliev
ing either pressure, temperature or vacuum in the hot water 
supply system. 

RELIEF VAL VE, PRESSURE. An automatic valve that 
opens and closes a relief vent, depending on whether the pres
sure is above or below a predetermined value. 

RELIEF VAL VE, TEMPERATURE. 

Manual reset type. A valve that automatically opens a 
relief vent at a predetermined temperature and that must be 
manually returned to the closed position. 

Reseating or self-closing type. An automatic valve that 
opens and closes a relief vent, depending on whether the 
temperature is above or below a predetermined value. 

RELIEF VAL VE, VACUUM. A valve that automatically 
opens and closes a vent for relieving a vacuum within the hot 
water supply system, depending on whether the vacuum is 
above or below a predetermined value. 

RISER, GAS. A vertical pipe supplying fuel gas. 

ROOM HEATER, UNVENTED. See "Unvented room 
heater." 

ROOM HEATER, VENTED. A free-standing heating unit 
used for direct heating of the space in and adjacent to that in 
which the unit is located. (See also "Vented room heater. ") 

SAFETY SHUTOFF DEVICE. See "Flame safeguard." 

SHAFT. An enclosed space extending through one or more 
stories of a building, connecting vertical openings in succes
sive floors, or floors and the roof. 

SPECIFIC GRAVITY. As applied to gas, specific gravity is 
the ratio of the weight of a given volume to that of the same 
volume of air, both measured under the same condition. 

THERMOSTAT. 

Electric switch type. A device that senses changes in tem
perature and controls electrically, by means of separate 
components, the flow of gas to the burner( s) to maintain 
selected temperatures. 

Integral gas valve type. An automatic device, actuated by 
temperature changes, designed to control the gas supply to 
the burner(s) in order to maintain temperatures between 
predetermined limits, and in which the thermal actuating 
element is an integral part of the device. 
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1. Graduating thermostat. A thermostat in which the 
motion of the valve is approximately in direct pro
portion to the effective motion of the thermal ele
ment induced by temperature change. 

2. Snap-acting thermostat. A thermostat in which the 
thermostatic valve travels instantly from the closed 
to the open position, and vice versa. 

THIRD-PARTY CERTIFICATION AGENCY. An 
approved agency operating a product or material certification 
system that incorporates initial product testing, assessment 
and surveillance of a manufacturer's quality control system. 

THIRD-PARTY CERTIFIED. Certification obtained by 
the manufacturer indicating that the function and perfor
mance characteristics of a product or material have been 
determined by testing and ongoing surveillance by an 
approved third-party certification agency. Assertion of certi
fication is in the form of identification in accordance with the 
requirements of the third-party certification agency. 

THIRD-PARTY TESTED. Procedure by which an 
approved testing laboratory provides documentation that a 
product, material or system conforms to specified require
ments. 

TRANSITION FITTINGS, PLASTIC TO STEEL. An 
adapter for joining plastic pipe to steel pipe. The purpose of 
this fitting is to provide a permanent, pressure-tight connec
tion between two materials that cannot be joined directly one 
to another. 

UNIT HEATER. 

High-static pressure type. A self-contained, automati
cally controlled, vented appliance having integral means 
for circulation of air against 0.2 inch w.c. (50 Pa) or 
greater static pressure. Such appliance is equipped with 
provisions for attaching an outlet air duct and, where the 
appliance is for indoor installation remote from the space 
to be heated, is also equipped with provisions for attaching 
an inlet air duct. 

Low-static pressure type. A self-contained, automati
cally controlled, vented appliance, intended for installa
tion in the space to be heated without the use of ducts, 
having integral means for circulation of air. Such units are 
allowed to be equipped with louvers or face extensions 
made in accordance with the manufacturer's specifica
tions. 

UNVENTED ROOM HEATER. An unvented heating 
appliance designed for stationary installation and utilized to 
provide comfort heating. Such appliances provide radiant 
heat or convection heat by gravity or fan circulation directly 
from the heater and do not utilize ducts. 

VAL VE. A device used in piping to control the gas supply to 
any section of a system of piping or to an appliance. 

Appliance shutoff. A valve located in the piping system, 
used to isolate individual appliances for purposes such as 
service or replacement. 

Automatic. An automatic or semiautomatic device con
sisting essentially of a valve and an operator that control 
the gas supply to the burner( s) during operation of an 
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appliance. The operator shall be actuated by application of 
gas pressure on a flexible diaphragm, by electrical means, 
by mechanical means or by other approved means. 

Automatic gas shutoff. A valve used in conjunction with 
an automatic gas shutoff device to shut off the gas supply 
to a water-heating system. It shall be constructed inte
grally with the gas shutoff device or shall be a separate 
assembly. 

Individual main burner. A valve that controls the gas 
supply to an individual main burner. 

Main burner control. A valve that controls the gas supply 
to the main burner manifold. 

Manual main gas-control. A manually operated valve in 
the gas line for the purpose of completely turning on or 
shutting off the gas supply to the appliance, except to pilot 
or pilots that are provided with independent shutoff. 

Manual reset. An automatic shutoff valve installed in the 
gas supply piping and set to shut off when unsafe condi
tions occur. The device remains closed until manually 
reopened. 

Service shutoff. A valve, installed by the serving gas sup
plier between the service meter or source of supply and the 
customer piping system, to shut off the entire piping sys
tem. 

VENT. A pipe or other conduit composed of factory-made 
components, containing a passageway for conveying combus
tion products and air to the atmosphere, listed and labeled for 
use with a specific type or class of appliance. 

Special gas vent. A vent listed and labeled for use with 
listed Category II, III and IV gas appliances. 

Type B vent. A vent listed and labeled for use with appli
ances with draft hoods and other Category I appliances 
that are listed for use with Type B vents. 

Type BW vent. A vent listed and labeled for use with wall 
furnaces. 

Type L vent. A vent listed and labeled for use with appli
ances that are listed for use with Type L or Type B vents. 

VENT CONNECTOR. See "Connector." 

VENT PIPING. 

Breather. Piping run from a pressure-regulating device to 
the outdoors, designed to provide a reference to atmo
spheric pressure. If the device incorporates an integral 
pressure relief mechanism, a breather vent can also serve 
as a relief vent. 

Relief. Piping run from a pressure-regulating or pressure
limiting device to the outdoors, designed to provide for the 
safe venting of gas in the event of excessive pressure in 
the gas piping system. 

VENTED APPLIANCE CATEGORIES. Appliances that 
are categorized for the purpose of vent selection are classified 
into the following four categories: 

Category I. An appliance that operates with a nonpositive 
vent static pressure and with a vent gas temperature that 
avoids excessive condensate production in the vent. 
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Category II. An appliance that operates with a nonposi
tive vent static pressure and with a vent gas temperature 
that is capable of causing excessive condensate production 
in the vent. 

Category ID. An appliance that operates with a positive 
vent static pressure and with a vent gas temperature that 
avoids excessive condensate production in the vent. 

Category IV. An appliance that operates with a positive 
vent static pressure and with a vent gas temperature that is 
capable of causing excessive condensate production in the 
vent. 

VENTED ROOM HEATER. A vented self-contained, free
standing, nonrecessed appliance for furnishing warm air to 
the space in which it is installed, directly from the heater 
without duct connections. 

VENTED WALL FURNACE. A self-contained vented 
appliance complete with grilles or equivalent, designed for 
incorporation in or permanent attachment to the structure of a 
building, mobile home or travel trailer, and furnishing heated 
air circulated by gravity or by a fan directly into the space to 
be heated through openings in the casing. This definition 
shall exclude floor furnaces, unit heaters and central fur
naces as herein defined. 

VENTING SYSTEM. A continuous open passageway from 
the flue collar or draft hood of an appliance to the outdoor 
atmosphere for the purpose of removing flue or vent gases. A 
venting system is usually composed of a vent or a chimney 
and vent connector, if used, assembled to form the open pas
sageway. 

WALL HEATER, UNVENTED TYPE. A.room heater of 
the type designed for insertion in or attachment to a wall or 
partition. Such heater does not incorporate concealed venting 
arrangements in its construction and discharges all products 
of combustion through the front into the room being heated. 

WATER HEATER. Any heating appliance or equipment 
that heats potable water and supplies such water to the pota
ble hot water distribution system. 

SECTION G2404 (301) 
GENERAL 

G2404.l (301.1) Scope. This section shall govern the 
approval and installation of all equipment and appliances that 
comprise parts of the installations regulated by this code in 
accordance with Section G2401. 

G2404.2 (301.1.1) Other fuels. The requirements for com
bustion and dilution air for gas-fired appliances shall be gov
erned by Section G2407. The requirements for combustion 
and dilution air for appliances operating with fuels other than 
fuel gas shall be regulated by Chapter 17. 

G2404.3 (301.3) Listed and labeled. Appliances regulated 
by this code shall be listed and labeled for the application in 
which they are used unless otherwise approved in accordance 
with Section R104.1 l. The approval of unlisted appliances in 
accordance with Section R104.ll shall be based upon 
approved engineering evaluation. 

519 



FUEL GAS 

G2404.4 (301.8) Vibration isolation. Where means for iso
lation of vibration of an appliance is installed, an approved 
means for support and restraint of that appliance shall be pro
vided. 

G2404.5 (301.9) Repair. Defective material or parts shall be 
replaced or repaired in such a manner so as to preserve the 
original approval or listing. 

G2404.6 (301.10) Wind resistance. Appliances and supports 
that are exposed to wind shall be designed and installed to 
resist the wind pressures determined in accordance with this 
code. 

G2404.7 (301.11) Flood hazard. For structures located in 
flood hazard areas, the appliance, equipment and system 
installations regulated by this code shall be located at or 
above the elevation required by Section R322 for utilities and 
attendant equipment. 

Exception: The appliance, equipment and system installa
tions regulated by this code are permitted to be located 
below the elevation required by Section R322 for utilities 
and attendant-equipment-provided that they are designed 
and installed to prevent water from entering or accumulat
ing within the components and to resist hydrostatic and 
hydrodynamic loads and stresses, including the effects of 
buoyancy, during the occurrence of flooding to such ele
vation. 

G2404.8 (301.12) Seismic resistance. When earthquake 
loads are applicable in accordance with this code, the sup
ports shall be designed and installed for the seismic forces in 
accordance with this code. 

G2404.9 (301.14) Rodentproofing. Buildings or structures 
and the walls enclosing habitable or occupiable rooms and 
spaces in which persons live, sleep or work, or in which feed, 
food or foodstuffs are stored, prepared, processed, served or 
sold, shall be constructed to protect against the entry of 
rodents. 

G2404.10 (307.5) Auxiliary drain pan. Category N con
densing appliances shall be provided with an auxiliary drain 
pan where damage to any building component will occur as a 
result of stoppage in the condensate drainage system. Such 
pan shall be installed in accordance with the applicable provi
sions of Section M1411. 

Exception: An auxiliary drain pan shall not be required 
for appliances that automatically shut down operation in 
the event of a stoppage in the condensate drainage system. 

G2404.11 (307.6) Condensate pumps. Condensate pumps 
located in uninhabitable spaces, such as attics and crawl 
spaces, shall be connected to the appliance or equipment 
served such that when the pump fails, the appliance or equip
ment will be prevented from operating. Pumps shall be 
installed in accordance with the manufacturer's instructions. 
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SECTION G2405 (302) 
STRUCTURAL SAFETY 

G2405.l (302.1) Structural safety. The building shall not be 
weakened by the installation of any gas piping. In the process 
of installing or repairing any gas piping, the finished floors, 
walls, ceilings, tile work or any other part of the building or 
premises which is required to be changed or replaced shall be 
left in a safe structural condition in accordance with the 
requirements of this code. 

G2405.2 (302.4) Alterations to trusses. Truss members and 
components shall not be cut, drilled, notched, spliced or oth
erwise altered in any way without the written concurrence 
and approval of a registered design professional. Alterations 
resulting in the addition of loads to any member, such as 
HV AC equipment and water heaters, shall not be permitted 
without verification that the truss is capable of supporting 
such additional loading. 

G2405.3 (302.3.1) Engineered wood products. Cuts, 
notches and holes bored in trusses, structural composite lum
ber, structural glued-laminated members and I-joists are pro
hibited except where permitted by the manufacturer's 
recommendations or where the effects of such alterations are 
specifically considered in the design of the member by a reg
istered design professional. 

SECTION G2406 (303) 
APPLIANCE LOCATION 

G2406.1 (303.1) General. Appliances shall be located as 
required by this section, specific requirements elsewhere in 
this code and the conditions of the equipment and appliance 
listing. 

G2406.2 (303.3) Prohibited locations. Appliances shall not 
be located in sleeping rooms, bathrooms, toilet rooms, stor
age closets or surgical rooms, or in a space that opens only 
into such rooms or spaces, except where the installation com
plies with one of the following: 

1. The appliance is a direct-vent appliance installed in 
accordance with the conditions of the listing and the 
manufacturer's instructions. 

2. Vented room heaters, wall furnaces, vented decorative 
appliances, vented gas fireplaces, vented gas fireplace 
heaters and decorative appliances for installation in 
vented solid fuel-burning fireplaces are installed in 
rooms that meet the required volume criteria of Section 
G2407.5. 

3. A single wall-mounted unvented room heater is 
installed in a bathroom and such unvented room heater 
is equipped as specified in Section G2445.6 and has an 
input rating not greater than 6,000 Btu!h (l.76 kW). 
The bathroom shall meet the required volume criteria 
of Section G2407.5. 
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4. A single wall-mounted unvented room heater is 
installed in a bedroom and such unvented room heater 
is equipped as specified in Section 02445.6 and has an 
input rating not greater than 10,000 Btu!h (2.93 kW). 
The bedroom shall meet the required volume criteria of 
Section 02407.5. 

5. The appliance is installed in a room or space that opens 
only into a bedroom or bathroom, and such room or 
space is used for no other purpose and is provided with 
a solid weather -stripped door equipped with an 
approved self-closing device. All combustion air shall 
be taken directly from the outdoors in accordance with 
Section 02407.6. 

G2406.3 (303.6) Outdoor locations. Appliances installed in 
outdoor locations shall be either listed for outdoor installation 
or provided with protection from outdoor environmental fac
tors that influence the operability, durability and safety of the 
appliance. 

SECTION G2407 (304) 
COMBUSTION, VENTILATION AND DILUTION AIR 

G2407.1 (304.1) General. Air for combustion, ventilation 
and dilution of flue gases for appliances installed in buildings 
shall be provided by application of one of the methods pre
scribed in Sections 02407.5 through 02407.9. Where the 
requirements of Section 02407.5 are not met, outdoor air 
shall be introduced in accordance with one of the methods 
prescribed in Sections 02407.6 through 02407.9. Direct-vent 
appliances, gas appliances of other than natural draft design, 
vented gas appliances not designated as Category land appli
ances equipped with power burners, shall be provided with 
combustion, ventilation and dilution air in accordance with 
the appliance manufacturer's instructions. 

Exception: Type 1 clothes dryers that are provided with 
makeup air in accordance with Section 02439.5. 

G2407.2 (304.2) Appliance location. Appliances shall be 
located so as not to interfere with proper circulation of com
bustion, ventilation and dilution air. 

G2407.3 (304.3) Draft hood/regulator location. Where 
used, a draft hood or a barometric draft regulator shall be 
installed in the same room or enclosure as the appliance 
served to prevent any difference in pressure between the hood 
or regulator and the combustion air supply. 

G2407.4 (304.4) Makeup air provisions. Where exhaust fans, 
clothes dryers and kitchen ventilation systems interfere with 
the operation of appliances, makeup air shall be provided. 

G2407.5 (304.5) Indoor combustion air. The required vol
ume of indoor air shall be determined in accordance with 
Section 02407.5.1 or 02407.5.2, except that where the air 
infiltration rate is known to be less than 0.40 air changes per 
hour (ACH), Section 02407.5.2 shall be used. The total 
required volume shall be the sum of the required volume cal
culated for all appliances located within the space. Rooms 
communicating directly with the space in which the appli
ances are installed through openings not furnished with 
doors, and through combustion air openings sized and located 
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in accordance with Section 02407.5.3, are considered to be 
part of the required volume. 

G2407.5.1 (304.5.1) Standard method. The minimum 
required volume shall be 50 cubic feet per 1,000 Btulh (4.8 
m3 /kW) of the appliance input rating. 

G2407.5.2 (304.5.2) Known air-infiltration-rate 
method. Where the air infiltration rate of a structure is 
known, the minimum required volume shall be determined 
as follows: 

For appliances other than fan-assisted, calculate vol
ume using Equation 24-1. 

Required Volume ~ 21 ft
3

( 
1

other l 
other ACH 1,000 BtufhJ 

(Equation 24-1) 

For fan-assisted appliances, calculate volume using 
Equation 24-2. 

. 15ft
3

( Ir, ) Required Volume fan~ -- an 
ACH 1,000 Btu/hr 

(Equation 24-2 

where: 

I 01her = All appliances other than fan assisted (input in 
Btu!h). 

~an = Fan-assisted appliance (input in Btulh). 

ACH = Air change per hour (percent of volume of space 
exchanged per hour, expressed as a decimal). 

For purposes of this calculation, an infiltration rate 
greater than 0.60 ACH shall not be used in Equations 24-1 
and24-2. 

G2407.5.3 (304.5.3) Indoor opening size and location. 
Openings used to connect indoor spaces shall be sized and 
located in accordance with Sections G2407.5.3.l and 
02407.5.3.2 (see Figure 02407.5.3). 

OPENING 

~1;:~:1:1:1:1 :1;1:1 
FIGURE G2407.5.3 (304.5.3) 

ALL AIR FROM INSIDE THE BUILDING 
(see Section G2407.5.3) 
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G2407.5.3.1 (304.5.3.1) Combining spaces on the same 
story. Each opening shall have a minimum free area of 1 
square inch per 1,000 Btu/h (2,200 mm2/k:W) of the total 
input rating of all appliances in the space, but not less than 
100 square inches (0.06 m2

). One opening shall com
mence within 12 inches (305 mm) of the top and one 
opening shall commence within 12 inches (305 mm) of 
the bottom of the enclosure. The minimum dimension of 
air openings shall be not less than 3 inches (76 mm). 

G2407.5.3.2 (304.5.3.2) Combining spaces in differ· 
ent stories. The volumes of spaces in different stories 
shall be considered as communicating spaces where 
such spaces are connected by one or more openings in 
doors or floors having a total minimum free area of 2 
square inches per 1,000 Btufh (4402 mm2/k:W) of total 
input rating of all appliances. 

G2407.6 (304.6) Outdoor combustion air. Outdoor combus
tion air shall be provided through opening(s) to the outdoors in 
accordance with Section G2407.6.l or G2407.6.2. The mini
mum dimension of air openings shall be not less than 3 inches 
(76mm). 

CHIMNEY OR GAS VENT 

FURNACE 

ALTERNATE 
AIR INLET 
OPENING TO 
OUTDOORS 

VENTILATION LOUVERS 
FOR UNHEATED CRAWL SPACE 

G2407.6.1 (304.6.1) Two-permanent-openings method. 
Two permanent openings, one commencing within 12 inches 
(305 mm) of the top and one commencing within 12 inches 
(305 mm) of the bottom of the enclosure, shall be provided. 
The openings shall communicate directly or by ducts with 
the outdoors or spaces that freely communicate with the out
doors. 

Where directly communicating with the outdoors, or 
where communicating with the outdoors through vertical 
ducts, each opening shall have a minimum free area of 1 
square inch per 4,000 Btu!h (550 mm.2/k:W) of total input 
rating of all appliances in the enclosure [see Figures 
G2407.6.l(l) and G2407.6.1(2)]. 

Where communicating with the outdoors through hori
zontal ducts, each opening shall have a minimum free area 
of not less than 1 square inch per 2,000 Btulh (1,100 mm2

/ 

kW) of total input rating of all appliances in the enclosure 
[see Figure G2407.6.1(3)]. 

OUTLET AIR 

WATER HEATER 

FIGURE G2407.6.1(1) [304.6.1(1)) 
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ALL AIR FROM OUTDOORS-INLET AIR FROM VENTILATED CRAWL SPACE AND OUTLET AIR TO VENTILATED ATTIC 
(see Section G2407.6.1) 
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VENTILATION LOUVERS 
(EACH END OF ATTIC) 

CHIMNEY OR GAS VENT 

For SI: 1 foot= 304.8 mm. 

FURNACE 

D 

FIGURE G2407.6.1(2) [304.6.1(2)] 

OUTLET AIR 

WATER HEATER 

INLET AIR DUCT (ENDS 1 FT. 
ABOVE FLOOR) 

ALL AIR FROM OUTDOORS THROUGH VENTILATED ATTIC (see Section G2407.6.1) 

CHIMNEY OR GAS VENT 

OUTLET AIR DUCT 

INLET AIR DUCT 

D 

FIGURE G2407 .6.1 (3) [304.6.1 (3)] 
ALL AIR FROM OUTDOORS (see Section G2407.6.1) 
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G2407.6.2 (304.6.2) One-permanent-opening method. 
One permanent opening, commencing within 12 inches 
(305 mm) of the top of the enclosure, shall be provided. 
The appliance shall have clearances of at least 1 inch (25 
mm) from the sides and back and 6 inches (152 mm) from 
the front of the appliance. The opening shall clirectly com
municate with the outdoors or through a vertical or hori
zontal duct to the outdoors, or spaces that freely 
communicate with the outdoors (see Figure G2407.6.2) 
and shall have a minimum free area of 1 square inch per 
3,000 Btu!h (734 mm2/k:W) of the total input rating of all 
appliances located in the enclosure and not less than the 
sum of the areas of all vent connectors in the space. 

-- · CHIMNEY OR GAS VENT 

§ 
Fumao<'> Water 

tte8te 

0 

---- OPENING 

·--- ···ALTERNATE OPENING 
LOCATION 

FIGURE G2407.6.2 (304.6.2) 
SINGLE COMBUSTION AIR OPENING, 

ALL AIR FROM OUTDOORS 
(see Section G2407.6.2) 

G2407.7 (304.7) Combination indoor and outdoor com
bustion air. The use of a combination of indoor and outdoor 
combustion air shall be in accordance with Sections 
G2407.7.1 through G2407.7.3. 

G2407.7.1 (304.7.1) Indoor openings. Where used, open
ings connecting the interior spaces shall comply with Sec
tion G2407.5.3. 

G2407.7.2 (304.7.2) Outdoor opening location. Outdoor 
opening(s) shall be located in accordance with Section 
G2407.6. 

G2407.7.3 (304.7.3) Outdoor opening(s) size. The out
door opening(s) size shall be calculated in accordance with 
the following: 
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1. The ratio of interior spaces shall be the available 
volume of all communicating spaces divided by the 
required volume. 

2. The outdoor size reduction factor shall be one minus 
the ratio of interior spaces. 

3. The minimum size of outdoor opening(s) shall be 
the full size of outdoor opening(s) calculated in 

accordance with Section G2407.6, multiplied by the 
reduction factor. The minimum dimension of air 
openings shall be not less than 3 inches (76 mm). 

G2407.8 (304.8) Engineered installations. Engineered com
bustion air installations shall provide an adequate supply of 
combustion, ventilation and dilution air and shall be 
approved. 

G2407.9 (304.9) Mechanical combustion air supply. 
Where all combustion air is provided by a mechanical air 
supply system, the combustion air shall be supplied from the 
outdoors at a rate not less than 0.35 cubic feet per minute per 
1,000 Btu!h (0.034 m3/min per kW) of total input rating of all 
appliances located within the space. 

G2407.9.1·(304.9.1) Makeup air. Where exhaust fans are 
installed, makeup air shall be provided to replace the 
exhausted air. 

G2407.9.2 (304.9.2) Appliance interlock. Each of the 
appliances served shall be interlocked with the mechanical 
air supply system to prevent main burner operation when 
the mechanical air supply system is not in operation. 

G2407.9.3 (304.9.3) Combined combustion air and ven
tilation air system. Where combustion air is provided by 
the building's mechanical ventilation system, the system 
shall provide the specified combustion air rate in addition 
to the required ventilation air. 

G2407.10 (304.10) Louvers and grilles. The required size of 
openings for combustion, ventilation and dilution air shall be 
based on the net free area of each opening. Where the free 
area through a design of louver, grille or screen is known, it 
shall be used in calculating the size opening required to pro
vide the free area specified. Where the design and free area of 
louvers and grilles are not known, it shall be assumed that 
wood louvers will have 25-percent free area and metal lou
vers and grilles will have 75-percent free area. Screens shall 
have a mesh size not smaller than 1/ 4 inch (6.4 mm). Nonmo
torized louvers and grilles shall be fixed in the open position. 
Motorized louvers shall be interlocked with the appliance so 
that they are proven to be in the full open position prior to 
main burner ignition and during main burner operation. 
Means shall be provided to prevent the main burner from 
igniting if the louvers fail to open during burner start-up and 
to shut down the main burner if the louvers close during 
operation. 

G2407.ll (304.11) Combustion air ducts. Combustion air 
ducts shall comply with all of the following: 

1. Ducts shall be constructed of galvanized steel comply
ing with Chapter 16 or of a material having equivalent 
corrosion resistance, strength and rigidity. 

Exception: Within dwellings units, unobstructed 
stud and joist spaces shall not be prohibited from 
conveying combustion air, provided that not more 
than one required fireblock is removed. 

2. Ducts shall terminate in an unobstructed space allowing 
free movement of combustion air to the appliances. 

3. Ducts shall serve a single enclosure. 
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4. Ducts shall not serve both upper and lower combustion 
air openings where both such openings are used. The 
separation between ducts serving upper and lower com
bustion air openings shall be maintained to the source 
of combustion air. 

5. Ducts shall not be screened where terminating in an 
attic space. 

6. Horizontal upper combustion air ducts shall not slope 
downward toward the source of combustion air. 

7. The remaining space surrounding a chimney liner, gas 
vent, special gas vent or plastic piping installed within 
a masonry, metal or factory-built chimney shall not be 
used to supply combustion air. 

Exception: Direct-vent gas-fired appliances 
designed for installation in a solid fuel-burning fire
place where installed in accordance with the manu
facturer's instructions. 

8. Combustion air intake openings located on the exterior 
of a building shall have the lowest side of such open
ings located not less than 12 inches (305 mm) vertically 
from the adjoining finished ground level. 

G2407.12 (304.12) Protection from fumes and gases. 
Where corrosive or flammable process fumes or gases, other 
than products of combustion, are present, means for the dis
posal of such fumes or gases shall be provided. Such fumes or 
gases include carbon monoxide, hydrogen sulfide, ammonia, 
chlorine and halogenated hydrocarbons. 

In barbershops, beauty shops and other facilities where 
chemicals that. generate corrosive or flammable products, 
such as aerosol sprays, are routinely used, nondirect vent
type appliances shall be located in a mechanical room sepa
rated or partitioned off from other areas with provisions for 
combustion air and dilution air from the outdoors. Direct
vent appliances shall be installed in accordance with the 
appliance manufacturer's instructions. 

SECTION G2408 (305) 
INSTALLATION 

G2408.l (305.1) General. Equipment and appliances shall 
be installed as required by the terms of their approval, in 
accordance with the conditions of listing, the manufacturer's 
instructions and this code. Manufacturer's installation 
instructions shall be available on the job site at the time of 
inspection. Where a code provision is less restrictive than the 
conditions of the listing of the equipment or appliance or the 
manufacturer's installation instructions, the conditions of the 
listing and the manufacturer's installation instructions shall 
apply. 

Unlisted appliances approved in accordance with Section 
G2404.3 shall be limited to uses recommended by the manu
facturer and shall be installed in accordance with the manu
facturer's instructions, the provisions of this code and the 
requirements determined by the code official. 

G2408.2 (305.3) Elevation of ignition source. Equipment 
and appliances having an ignition source shall be elevated 
such that the source of ignition is not less than 18 inches (457 
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mm) above the floor in hazardous locations and public 
garages, private garages, repair garages, motor fuel-dispens
ing facilities and parking garages. For the purpose of this sec
tion, rooms or spaces that are not part of the living space of a 
dwelling unit and that communicate directly with a private 
garage through openings shall be considered to be part of the 
private garage. 

Exception: Elevation of the ignition source is not required 
for appliances that are listed as flammable-vapor-ignition 
resistant. 

G2408.2.1 (305.3.1) Installation in residential garages. 
In residential garages where appliances are installed in a 
separate, enclosed space having access only from outside 
of the garage, such appliances shall be permitted to be 
installed at floor level, provided that the required combus
tion air is taken from the exterior of the garage. 

G2408.3 (305.5) Private garages. Appliances located in pri
vate garages shall be installed with a minimum clearance of 6 
feet (1829 mm) above the floor. 

Exception: The requirements of this section shall not 
apply where the appliances are protected from motor vehi
cle impact and installed in accordance with Section 
G2408.2. 

G2408.4 (305.7) Clearances from grade. Equipment and 
appliances installed at grade level shall be supported on a 
level concrete slab or other approved material extending not 
less than 3 inches (76 mm) above adjoining grade or shall be 
suspended not less than 6 inches (152 mm) above adjoining 
grade. Such supports shall be installed in accordance with the 
manufacturer's instructions. 

G2408.5 (305.8) Clearances to combustible construction. 
Heat-producing equipment and appliances shall be installed 
to maintain the required clearances to combustible construc
tion as specified in the listing and manufacturer's instruc
tions. Such clearances shall be reduced only in accordance 
with Section G2409. Clearances to combustibles shall 
include such considerations as door swing, drawer pull, over
head projections or shelving and window swing. Devices, 
such as door stops or limits and closers, shall not be used to 
provide the required clearances. 

G2408.6 (305.12) Avoid strain on gas piping. Appliances 
shall be supported and connected to the piping so as not to 
exert undue strain on the connections. 

SECTION G2409 (308) 
CLEARANCE REDUCTION 

G2409.1 (308.1) Scope. This section shall govern the reduc
tion in required clearances to combustible materials, include 
ing gypsum board, and combustible assemblies for chimneys, 
vents, appliances, devices and equipment. Clearance require
ments for air-conditioning equipment and central heating 
boilers and furnaces shall comply with Sections G2409.3 and 
G2409.4. 

G2409.2 (308.2) Reduction table. The allowable clearance 
reduction shall be based on one of the methods specified in 
Table G2409.2 or shall utilize a reduced clearance protective I 
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I assembly listed and labeled in accordance with UL 1618. 
Where required clearances are not listed in Table G2409 .2, the 
reduced clearances shall be determined by linear interpolation 
between the distances listed in the table. Reduced clearances 
shall not be derived by extrapolation below the range of the 
table. The reduction of the required clearances to combusti
bles for listed and labeled appliances and equipment shall be 
in accordance with the requirements of this section, except that 
such clearances shall not be reduced where reduction is spe-

CONSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 

cifically prohibited by the terms of the appliance or equipment 
listing [see Figures G2409.2(1) through 2409.2(3)]. 

G2409.3 (308.3) Clearances for indoor air-conditioning 
appliances. Clearance requirements for indoor air-condition
ing appliances shall comply with Sections G2409.3.l through 
G2409.3.4. 

G2409.3.1 (308.3.1) Appliances clearances. Air-condi
tioning appliances shall be installed with clearances in 
accordance with the manufacturer's instructions. 

SHEET METAL OR OTHER 
PROTECTION 

GAS EQUIPMENT OR 
VENT CONNECTOR 

NOTES: 
"A" equals the clearance without protection. 
"B" equals the reduced clearance permitted in accordance with Table G2409.2. The protection applied to the construction using combustible material shall 

extend far enough in each direction to make "C" equal to "A." 

FIGURE G2409.2(1) [308.2(1 )] 
EXTENT OF PROTECTION NECESSARY TO REDUCE CLEARANCES FROM GAS EQUIPMENT OR VENT CONNECTORS 

~ 
~.;.,~ 

WALL PROTECTOR r,(OUNTEO 
WITI-1 ALL EDGES O?EN 

WALL f'ROTE!CTOR MCUNTEO 
ON SINGLE FLAT WALL 

, - MUST SE ~OUNTEO 
WITK TOP ANO BOTTO'.il 
EDGES OPEN 

WALL PROTECTOR INSTALLE:) 
INCOR~ER 

COMBUSTIBLE 
WAL f INCH, 

Ali'i= / 
SPACE;. 

NA1L Of:\ SCAEW 
ANCHOR 

, ·-···- CLEARANCE 
REDUCTION SYSTEM 

/ 

1-INCH NONCOMBUSTIBLE SPACER SUCH AS STACKED WASHERS, SMALL· 
OIAMET~R PIPE, TUBING OR ELECffilCAL CONDUIT. 

MASONRY WALLS CAN BE ATTACHED TO COMBUSTIBLE WALLS USING WALL TIES. 

DO NOT USE SPACERS DIRECT _y BEHIND APPLIANCE OR CONNECTOR. 

For SI: I inch= 25.4 mm. 

FIGURE G2409.2(2) [308.2(2)] 
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 
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For SI: 1 inch= 25.4 mm. 

4-INCH 
NOMINAL 
BRICK WALL 

BOTTOM AND TOP . 
COURSE OF BRICKS 
STAGGERED FOR 
VENTILATION 

ASTRlP OF HEAW· ___ _,-
GAUGE STEEL USED 
FOR ADDED SUPPORT 

NOTE: DO NOT PLACE 
MASONRY WALL TIES 
DIRECTLY BEHlND 
APPLIANCE OR 
CONNECTOR 

COMBUSTIBLE 
WALL 

1 t--~,,.,_--lh,o--'ll.- CORRUGATED 
''": METAL WALL 
~;~ TIES 

MASONRY WALL TIE 

FUEL GAS 

FIGURE G2409.2(3) [308.2(3)] 
MASONRY CLEARANCE REDUCTION SYSTEM 

G2409.3.2 (308.3.2) Clearance reduction. Air-condition
ing appliances shall be permitted to be installed with 
reduced clearances to combustible material, provided that 
the combustible material or appliance is protected as 
described in Table G2409.2 and such reduction is allowed 
by the manufacturer's instructions. 

G2409.3.3 (308.3.3) Plenum clearances. Where the fur
nace plenum is adjacent to plaster on metal lath or non
combustible material attached to combustible material, the· 
clearance shall be measured to the surface of the plaster or 
other noncombustible finish where the clearance specified 
is 2 inches (51 mm) or less. 

G2409.3.4 (308.3.4) Clearance from supply ducts. Sup
ply air ducts connecting to listed central heating furnaces 
shall have the same minimum clearance to combustibles as 
required for the furnace supply plenum for a distance of not 
less than 3 feet (914 mm) from the supply plenum. Clear
ance is not required beyond the 3-foot (914 mm) distance. 

G2409.4 (308.4) Central heating boilers and furnaces. 
Clearance requirements for central-heating boilers and fur-
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naces shall comply with Sections G2409.4.l through 
G2409.4.5. The clearance to these appliances shall not inter
fere with combustion air; draft hood clearance and relief; and 
accessibility for servicing. 

G2409.4.1 (308.4.1) Appliances clearances. Central
heating furnaces and low-pressure boilers shall be 
installed with clearances in accordance with the manufac
turer's instructions. 

G2409.4.2 (308.4.2) Clearance reduction. Central-heat
ing furnaces and low-pressure boilers shall be permitted to 
be installed with reduced clearances to combustible mate
rial provided that the combustible material or appliance is 
protected as described in Table G2409 .2 and such reduc
tion is allowed by the manufacturer's instructions. 

G2409.4.3 (308.4.4) Plenum clearances. Where the fur
nace plenum is adjacent to plaster on metal lath or non
combustible material attached to combustible material, the 
clearance shall be measured to the surface of the plaster or 
other noncombustible finish where the clearance specified 
is 2 inches (51 mm) or less. 
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TABLE G2409.2 (308.2)• 1hrough k 

REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION 

WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM 
APPLIANCE, VENT CONNECTOR, OR SINGLE-WALL METAL PIPE IS: (inches) 

TYPE OF PROTECTION APPLIED TO 36 18 12 9 6 
AND COVERING ALL SURFACES OF 

Allowable clearances with specified protection (inches) 
COMBUSTIBLE MATERIAL WITHIN THE 

DISTANCE SPECIFIED AS THE REQUIRED Use Column 1 for clearances above appliance or horizontal connector. Use Column 2 for clearances 
CLEARANCE WITH NO PROTECTION from appliance, vertical connector and single-wall metal pipe. 

[see Figures G2409.2(1), G2409.2(2), and G2409.2(3)] Sides Sides Sides Sides Sides Above 
and rear 

Above 
and rear 

Above 
and rear 

Above 
and rear 

Above 
and rear Col.1 

Col.2 
Col.1 

Col.2 
Col.1 

Col.2 
Col.1 

Col.2 Col.1 
Col.2 

1. 31
/ 2-inch-thick masonry wall without 

24 12 9 6 5 
ventilated airspace 

- - - - -

2. 1
/ 2-inch insulation board over 1-inch glass 

24 18 12 9 9 6 6 5 4 3 
fiber or mineral wool batts 

3. 0.024-inch (nominal 24 gage) sheet metal 
over 1-inch glass fiber or mineral wool batts 

18 12 9 6 6 4 5 3 3 3 
reinforced with wire on rear face with 
ventilated airspace 

4. 31
/ 2-inch-thick masonry wall with ventilated - 12 - 6 - 6 - 6 - 6 

airspace 

5. 0.024-inch (nominal 24 gage) sheet metal 
18 12 9 6 6 4 5 3 3 2 

with ventilated airspace 

6. 1
/ 2-inch-thick insulation board with ventilated 

18 12 9 6 6 4 5 3 3 3 
airspace 

7. 0.024-inch (nominal 24 gage) sheet metal 
with ventilated airspace over 0.024-inch 

18 12 9 6 6 4 5 3 3 3 
(nominal 24 gage) sheet metal with ventilated 
airspace 

8. 1-inch glass fiber or mineral wool batts 
sandwiched between two sheets 0.024-inch 

18 12 9 6 6 4 5 3 3 3 
(nominal 24 gage) sheet metal with ventilated 
airspace 

For SI: 1inch=25.4 mm, °C = [(°F - 32)/1.8], 1 pound per cubie foot= 16.02 kg/m3
, 1 Btu per inch per square foot per hour per °F = 0.144 W/m2 

• K. 
a. Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing. 
b. All clearances shall be measured from the outer surface of the combustible material to the nearest point on the surface of the appliance, disregarding any 

intervening protection applied to the combustible material. 
c. Spacers and ties shall be of noncombustible material. A spacer or tie shall not be used directly opposite an appliance or connector. 
d. For all clearance reduction systems using a ventilated airspace, adequate provision for air circulation shall be provided as described [see Figures G2409.2(2) 

and G2409.2(3)]. 
e. There shall be at least 1 inch between clearance reduction systems and combustible walls and ceilings for reduction systems using ventilated airspace. 
f. Where a wall protector is mounted on a single flat wall away from corners, it shall have an air gap of not less than 1 inch. To provide air circulation, the bottom 

and top edges, or only the side and top edges, or all edges shall be left open. 
g. Mineral wool batts (blanket or board) shall have a density of not less than 8 pounds per cubic foot and a melting point of not less than 1500°F. 
h. Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1.0 Btu per inch per square foot pet hour per °F or less. 
i. There shall be not less than 1 inch between the appliance and the protector. The clearance between the appliance and the combustible surface shall not be 

reduced below that allowed in this table. 
j. All clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable. 
k. Listed single-wall connectors shall be installed in accordance with the manufacturer's instructions. 
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G2409.4.4 (308.4.5) Clearance from supply ducts. Sup
ply air ducts connecting to listed central heating furnaces 
shall have the same minimum clearance to combustibles as 
required for the furnace supply plenum for a distance of 
not less than 3 feet (914 mm) from the supply plenum. 
Clearance is not required beyond the 3-foot (914 mm) dis
tance. 

G2409.4.5 (308.4.3) Clearance for servicing appliances. 
Front clearance shall be sufficient for servicing the burner 
and the fu,rnace or boiler. 

SECTION G2410 (309) 
ELECTRICAL 

G2410.1 (309.1) Grounding. Gas piping shall not be used as 
a grounding electrode. 

G2410.2 (309.2) Connections. Electrical connections 
between appliances and the building wiring, including the 
grounding of the appliances, shall conform to Chapters 34 
through 43. 

SECTION G2411 (310) 
ELECTRICAL BONDING 

G2411.1 (310.1) Pipe and tubing other than CSST. Each 
above-ground portion of a gas piping system other than corru
gated stainless steel tubing (CSST) that is likely to become 
energized shall be electrically continuous and bonded to an 
effective ground-fault current path. Gas piping other than 
CSST shall be considered to be bonded where it is connected 
to appliances that are connected to the equipment grounding 
conductor of the circuit supplying that appliance. 

G2411.1.1 (310.1.1) CSST. Corrugated stainless steel tub
ing (CSST) gas piping systems and piping systems con
taining one or more segments of CSST shall be bonded to 
the electrical service grounding electrode system or, where 
provided, the lightning protection electrode system. 

G241Ll.1.l (310.1.1.1) Point of connection. The bod
ing jumper shall connect to a metallic pipe, pipe fitting 
or CSST fitting. 

G2411.1.1.2 (310.1.1.2) Size and material of jumper. 
The bonding jumper shall be not smaller than 6 A WG 
copper wire of equivalent. 

G2411.1.1.3 (310.1.1.3) Bonding jumper length. The 
length of the bonding jumper between the connection to 
a gas piping system and the connection to a grounding 
electrode system shall not exceed 75 feet (22 860 mm). 
Any additional grounding electrodes used shall be 
bonded to the electrical service grounding electrode 
system or, where provided, the lightning protection 
grounding electrode system. 

G2411.1.1.4 (310.1.1.4) Bonding connections. Bond
ing connections shall be in accordance with NFPA 70. 

G2411.1.1.5 (310.1.1.5) Connection devices. Devices 
used for making the bonding connections shall be listed 
for the application in accordance with UL 467. 
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SECTION G2412 (401) 
GENERAL 

G2412.1 (401.1) Scope. This section shall govern the design, 
installation, modification and maintenance of piping systems. 
The applicability of this code to piping systems extends from 
the point of delivery to the connections with the appliances 
and includes the design, materials, components, fabrication, 
assembly, installation, testing, inspection, operation and 
maintenance of such piping systems. 

G2412.1.1 (401.1.1) Utility piping systems located 
within buildings. Utility service piping located within 
buildings shall be installed in accordance with the struc
tural safety and fire protection provisions of this code. 

G2412.2 (401.2) Liquefied petroleum gas storage. The 
storage system for liquefied petroleum gas shall be designed 
and installed in accordance with the International Fire Code 
andNFPA58. 

G2412.3 (401.3) Modifications to existing systems. In mod
ifying or adding to existing piping systems, sizes shall be 
maintained in accordance with this chapter. 

G2412.4 (401.4) Additional appliances. Where an addi
tional appliance is to be served, the existing piping shall be 
checked to determine if it has adequate capacity for all appli
ances served. If inadequate, the existing system shall be 
enlarged as required or separate piping of adequate capacity 
shall be provided. 

G2412.5 (401.5) Identification. For other than steel pipe, 
exposed piping shall be identified by a yellow label marked 
"Gas" in black letters. The marking shall be spaced at inter
vals not exceeding 5 feet (1524 mm). The marking shall not 
be required on pipe located in the same room as the appliance 
served. 

G2412.6 (401.6) Interconnections. Where two or more 
meters are installed on the same premises but supply separate 
consumers, the piping systems shall not be interconnected on 
the outlet side of the meters. 

G2412.7 (401.7) Piping meter identification. Piping from 
multiple meter installations shall be marked with an approved 
permanent identification by the installer so that the piping 
system supplied by each meter is readily identifiable. 

G2412.8 (401.8) Minimum sizes. All pipe utilized for the 
installation, extension and alteration of any piping system 
shall be sized to supply the full number of outlets for the 
intended purpose and shall be sized in accordance with Sec
tion G2413. 

G2412.9 ( 401.9) Identification. Each length of pipe and tub
ing and each pipe fitting, utilized in a fuel gas system, shall 
bear the identification of the manufacturer. 

G2412.10 (401.10) Third-party testing and certification. 
Piping, tubing and fittings shall comply with the applicable 
referenced standards, specifications and performance criteria 
of this code and shall be identified in accordance with Section 
G2412.9. Piping, tubing and fittings shall either be tested by 
an approved third-party testing agency or certified by an 
approved third-party certification agency. 
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SECTION G2413 (402) 
PIPE SIZING 

G2413.1 (402.1) General considerations. Piping systems 
shall be of such size and so installed as to provide a supply of 
gas sufficient to meet the maximum demand and supply gas 
to each appliance inlet at not less than the minimum supply 
pressure required by the appliance. 

G2413.2 (402.2) Maximum gas demand. The volumetric 

I flow rate of gas to be provided shall be the sum of the maxi
mum input of the appliances served. 

J 

The total connected hourly load shall be used as tlie basis 
for pipe sizing, assuming that all appliances could be operat
ing at full capacity simultaneously. Where a diversity of load 
can be established, pipe sizing shall be permitted to be based 
on such loads. 

The volumetric flow rate of gas to be provided shall be 
adjusted for altitude where the installation is above 2,000 feet 
(610 m) in elevation. 

G2413.3 (402.3) Sizing. Gas piping shall be sized in accor
dance with one of the following: 

1. Pipe sizing tables or sizing equations in accordance 
with Section G2413.4. 

2. The sizing tables included in a listed piping system's 
manufacturer's installation instructions. 

3. Other approved engineering methods. 

G2413.4 (402.4) Sizing tables and equations. Where Tables 
G2413.4(1) through G2413.4(21) are used to size piping or 
tubing, the pipe length shall be determined in accordance 
with Section G2413.4.1, G2413.4.2 or G2413.4.3. 

Where Equations 24-3 and 24-4 are used to size piping or 
tubing, the pipe or tubing shall have smooth inside walls and 
the pipe length shall be determined in accordance with Sec
tion G2413.4.1, G2413.4.2 or G2413.4.3. 

1. Low-pressure gas equation [Less than 11
/ 2 pounds per 

square inch (psi) (10.3 kPa)]: 

Q0.381 
D = ~~~~~~-

l 9 .17 ( AH l o.206 
C

7
xV 

(Equation 24-3) 

2. High-pressure gas equation [1.5 psi (10.3 kPa) and above]: 

where: 

Q0.381 

D = 18.93[(Pi- P;) x y]o.206 
C

7
xL 

D = Inside diameter of pipe, inches (rnm). 

(Equation 24-4) 

Q = Input rate appliance(s), cubic feet per hour at 60°F 
(16°C) and 30-inch mercury column. 

P 1 = Upstreampressure,psia(P1+ 14.7). 

P2 = Downstream pressure, psia (P2 + 14.7). 

L = Equivalent length of pipe, feet. 
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Mf. = Pressure drop, inch water column (27.7 inch water 
column = 1 psi). 

TABLE G2413.4 (402.4) 
C,AND YVALUES FOR NATURAL GAS AND UNDILUTED 

PROPANE AT STANDARD CONDITIONS 

EQUATION FACTORS 
GAS 

c, 
Natural gas 0.6094 

Undiluted propane 1.2462 

For SI: 1 cubic foot= 0.028 m3
, 1foot=305 mm, 

1-inch water column= 0.249 kPa, 
1 pound per square inch= 6.895 kPa, 
1 British thermal unit per hour= 0.293 W. 

y 

0.9992 

0.9910 

G2413.4.1 (402.4.1) Longest length method. The pipe 
size of each section of gas piping shall be determined 
using the longest length of piping from the point of deliv
ery to the most remote outlet and the load of the section. 

G2413.4.2 (402.4.2) Branch length method. Pipe shall 
be sized as follows: 

1. Pipe size of each section of the longest pipe run 
from the point of delivery to the most remote outlet 
shall be determined using the longest run of piping 
and the load of the section. 

2. The pipe size of each section of branch piping not pre
viously sized shall be determined using the length of 
piping from the point of delivery to the most remote 
outlet in each branch and the load of the section. 

G2413.4.3 (402.4.3) Hybrid pressure. The pipe size for 
each section of higher pressure gas piping shall be deter
mined using the longest length of piping from the point of 
delivery to the most remote line pressure regulator. The 
pipe size from the line pressure regulator to each outlet 
shall be determined using the length of piping from the reg
ulator to the most remote outlet served by the regulator. 

G2413.5 (402.5) Allowable pressure drop. The design pres
sure loss in any piping system under maximum probable flow 
conditions, from the point of delivery to the inlet connection 
of the appliance, shall be such that the supply pressure at the 
appliance is greater than or equal to the minimum pressure 
required by the appliance. 

G2413.6 (402.6) Maximum design operating pressure. The 
maximum design operating pressure for piping systems 
located inside buildings shall not exceed 5 pounds per square 
inch gauge (psig) (34 kPa gauge) except where one or more 
of the following conditions are met: 

1. The piping system is welded. 

2. The piping is located in a ventilated chase or otherwise 
enclosed for protection against accidental gas accumu
lation. 

3. The piping is a temporary installation for buildings 
under construction. 

G2413.6.1 (402.6.1) Liquefied petroleum gas systems. 
LP-gas systems designed to operate below -5°F (-21°C) or 
with butane or a propane-butane mix shall be designed to 
either accommodate liquid LP-gas or prevent LP-gas 
vapor from condensing into a liquid. 
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Nominal 'I. 
Actual ID 0.622 

Length (ft) 

10 172 

20 118 

30 95 

40 81 

50 72 

60 65 

70 60 

80 56 

90 52 

100 50 

125 44 

150 40 

175 37 

200 34 

250 30 

300 27 

350 25 

400 23 

450 22 

500 21 

550 20 

600 19 

650 18 

700 17 

750 17 

800 16 

850 16 

900 15 

950 15 

1,000 14 

1,100 14 

1,200 13 

1,300 12 

1,400 12 

1,500 11 

1,600 11 

1,700 11 

1,800 10 

1,900 10 

2,000 NA 

TABLE G2413.4(1) [402.4(2)] 
SCHEDULE 40 METALLIC PIPE 

•1. 1 111. 111. 
0.824 1.049 1.380 1.610 

360 678 1,390 2,090 

247 466 957 1,430 

199 374 768 1,150 

170 320 657 985 

151 284 583 873 

137 257 528 791 

126 237 486 728 

117 220 452 677 

110 207 424 635 

104 195 400 600 

92 173 355 532 

83 157 322 482 

77 144 296 443 

71 134 275 412 

63 119 244 366 

57 108 221 331 

53 99 203 305 

49 92 189 283 

46 86 177 266 

43 82 168 251 

41 78 159 239 

39 74 152 228 

38 71 145 218 

36 68 140 209 

35 66 135 202 

34 63 130 195 

33 61 126 189 

32 59 122 183 

31 58 118 178 

30 56 115 173 

28 53 109 164 

27 51 104 156 

26 49 100 150 

25 47 96 144 

24 45 93 139 

23 44 89 134 

22 42 86 130 

22 41 84 126 

21 40 81 122 

20 39 79 119 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

PIPE SIZE (inches) 

2 211. 3 4 5 6 

2.067 2.469 3.068 4.026 5.047 6.065 

Capacity in Cubic Feet of Gas per Hour 

4,020 6,400 11,300 23,100 41,800 67,600 

2,760 4,400 7,780 15,900 28,700 46,500 

2,220 3,530 6,250 12,700 23,000 37,300 

1,900 3,020 5,350 10,900 19,700 31,900 

1,680 2,680 4,740 9,660 17,500 28,300 

1,520 2,430 4,290 8,760 15,800 25,600 

1,400 2,230 3,950 8,050 14,600 23,600 

1,300 2,080 3,670 7,490 13,600 22,000 

1,220 1,950 3,450 7,030 12,700 20,600 

1,160 1,840 3,260 6,640 12,000 19,500 

1,020 1,630 2,890 5,890 10,600 17,200 

928 1,480 2,610 5,330 9,650 15,600 

854 1,360 2,410 4,910 8,880 14,400 

794 1,270 2,240 4,560 8,260 13,400 

704 1,120 1,980 4,050 7,320 11,900 

638 1,020 1,800 3,670 6,630 10,700 

587 935 1,650 3,370 6,100 9,880 

546 870 1,540 3,140 5,680 9,190 

512 816 1,440 2,940 5,330 8,620 

484 771 1,360 2,780 5,030 8,150 

459 732 1,290 2,640 4,780 7,740 

438 699 1,240 2,520 4,560 7,380 

420 669 1,180 2,410 4,360 7,070 

403 643 1,140 2,320 4,190 6,790 

389 619 1,090 2,230 4,040 6,540 

375 598 1,060 2,160 3,900 6,320 

363 579 1,020 2,090 3,780 6,110 

352 561 992 2,020 3,660 5,930 

342 545 963 1,960 3,550 5,760 

333 530 937 1,910 3,460 5,600 

316 503 890 1,810 3,280 5,320 

301 480 849 1,730 3,130 5,070 

289 460 813 1,660 3,000 4,860 

277 442 781 1,590 2,880 4,670 

267 426 752 1,530 2,780 4,500 

258 411 727 1,480 2,680 4,340 

250 0 398 703 1,430 2,590 4,200 

242 386 682 1,390 2,520 4,070 

235 375 662 1,350 2,440 3,960 

229 364 644 1,310 2,380 3,850 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 
1. NA means a flow ofless than 10 cfh. 
2. All table entries have been rounded to three significant digits. 
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Natural 

Less than 2 psi 

0.5 in. w.c. 

0.60 

8 10 12 

7.981 10.020 11.938 

139,000 252,000 399,000 

95,500 173,000 275,000 

76,700 139,000 220,000 

65,600 119,000 189,000 

58,200 106,000 167,000 

52,700 95,700 152,000 

48,500 88,100 139,000 

45,100 81,900 130,000 

42,300 76,900 122,000 

40,000 72,600 115,000 

35,400 64,300 102,000 

32,100 58,300 92,300 

29,500 53,600 84,900 

27,500 49,900 79,000 

24,300 44,200 70,000 

22,100 40,100 63,400 

20,300 36,900 58,400 

18,900 34,300 54,300 

17,700 32,200 50,900 

16,700 30,400 48,100 

15,900 28,900 45,700 

15,200 27,500 43,600 

14,500 26,400 41,800 

14,000 25,300 40,100 

13,400 24,400 38,600 

13,000 23,600 37,300 

12,600 22,800 36,100 

12,200 22,100 35,000 

11,800 21,500 34,000 

11,500 20,900 33,100 

10,900 19,800 31,400 

10,400 18,900 30,000 

9,980 18,100 28,700 

9,590 17,400 27,600 

9,240 16,800 26,600 

8,920 16,200 25,600 

8,630 15,700 24,800 

8,370 15,200 24,100 

8,130 14,800 23,400 

7,910 14,400 22,700 
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Nominal 

Actual ID 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

TABLE G2413.4(2) [402.4(5)] 
SCHEDULE 40 METALLIC PIPE 

1/2 .,4 1 

0.622 0.824 1.049 

1,510 3,040 5,560 

1,070 2,150 3,930 

869 1,760 3,210 

753 1,520 2,780 

673 1,360 2,490 

615 1,240 2,270 

569 1,150 2,100 

532 1,080 1,970 

502 1,010 1,850 

462 934 1,710 

414 836 1,530 

372 751 1,370 

344 695 1,270 

318 642 1,170 

279 583 1,040 

253 528 945 

232 486 869 

216 452 809 

203 424 759 

192 401 717 

182 381 681 

174 363 650 

166 348 622 

160 334 598 

154 322 576 

149 311 556 

144 301 538 

139 292 522 

135 283 507 

132 275 493 

125 262 468 

119 250 446 

114 239 427 

110 230 411 

106 221 396 

102 214 382 

99 207 370 

96 200 358 

93 195 348 

91 189 339 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

PIPE SIZE (inches) 

1114 111. 2 211. 

1.380 1.610 2.067 2.469 

Capacity in Cubic Feet of Gas per Hour 

11,400 17,100 32,900 52,500 

8,070 12,100 23,300 37,100 

6,590 9,880 19,000 30,300 

5,710 8,550 16,500 26,300 

5,110 7,650 14,700 23,500 

4,660 6,980 13,500 21,400 

4,320 6,470 12,500 19,900 

4,040 6,050 11,700 18,600 

3,810 5,700 11,000 17,500 

3,510 5,260 10,100 16,100 

3,140 4,700 9,060 14,400 

2,820 4,220 8,130 13,000 

2,601 3,910 7,530 12,000 

2,410 3,610 6,960 11,100 

2,140 3,210 6,180 9,850 

1,940 2,910 5,600 8,920 

1,790 2,670 5,150 8,210 

1,660 2,490 4,790 7,640 

1,560 2,330 4,500 7,170 

1,470 2,210 4,250 6,770 

1,400 2,090 4,030 6,430 

1,330 2,000 3,850 6,130 

1,280 1,910 3,680 5,870 

1,230, 1,840 3,540 5,640 

1,180 1,770 3,410 5,440 

1,140 1,710 3,290 5,250 

1,100 1,650 3,190 5,080 

1,070 1,600 3,090 4,930 

1,040 1,560 3,000 4,780 

1,010 1,520 2,920 4,650 

960 1,440 2,770 4,420 

917 1,370 2,640 4,220 

878 1,320 2,530 4,040 

843 1,260 2,430 3,880 

812 1,220 2,340 3,740 

784 1,180 2,260 3,610 

759 1,140 2,190 3,490 

736 1,100 2,120 3,390 

715 1,070 2,060 3,290 

695 1,040 2,010 3,200 

For SI: 1 inch = 25 .4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1-inch water column = 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

Natural 

2.0 psi 

1.0 psi 

0.60 

3 4 

3.068 4.026 

92,800 189,000 

65,600 134,000 

53,600 109,000 

46,400 94,700 

41,500 84,700 

37,900 77,300 

35,100 71,600 

32,800 67,000 

30,900 63,100 

28,500 58,200 

25,500 52,100 

22,900 46,700 

21,200 43,300 

19,600 40,000 

17,400 35,500 

15,800 32,200 

14,500 29,600 

13,500 27,500 

12,700 25,800 

12,000 24,400 

11,400 23,200 

10,800 22,100 

10,400 21,200 

9,970 20,300 

9,610 19,600 

9,280 18,900 

8,980 18,300 

8,710 17,800 

8,460 17,200 

8,220 16,800 

7,810 15,900 

7,450 15,200 

7,140 14,600 

6,860 14,000 

6,600 13,500 

6,380 13,000 

6,170 12,600 

5,980 12,200 

5,810 11,900 

5,650 11,500 
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I K&L 
Nominal 

I ACR 

Outside 

Inside 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

TABLE G2413.4(3) [402.4(9)] 
SEMIRIGID COPPER TUBING 

'14 •1. 

•1. '12 

0.375 0.500 

0.305 0.402 

27 55 

18 38 

15 30 

13 26 

11 23 

10 21 

NA 19 

NA 18 

NA 17 

NA 16 

NA 14 

NA 13 

NA 12 

NA 11 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

"· •1. 
0.625 

0.527 

111 

77 

61 

53 

47 

42 

39 

36 

34 

32 

28 

26 

24 

22 

20 

18 

16 

15 

14 

13 

13 

12 

12 

11 

11 

10 

10 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Gas Natural 

Inlet Pressure Less than 2 psi 

Pressure Drop 0.5 in. w.c. 

Specific Gravity 0.60 

TUBE SIZE (inches) 

•1. •14 1 1114 111. 

•14 11. 111. 1•1. -
0.750 0.875 1.125 1.375 1.625 

0.652 0.745 0.995 1.245 1.481 

Capacity in Cubic Feet of Gas per Hour 

195 276 590 1,060 1,680 

134 190 406 730 1,150 

107 152 326 586 925 

92 131 279 502 791 

82 116 247 445 701 

74 105 224 403 635 

68 96 206 371 585 

63 90 192 345 544 

59 84 180 324 510 

56 79 170 306 482 

50 70 151 271 427 

45 64 136 245 387 

41 59 125 226 356 

39 55 117 210 331 

34 48 103 186 294 

31 44 94 169 266 

28 40 86 155 245 

26 38 80 144 228 

25 35 75 135 214 

23 33 71 128 202 

22 32 68 122 192 

21 30 64 116 183 

20 29 62 111 175 

20 28 59 107 168 

19 27 57 103 162 

18 26 55 99 156 

18 25 53 96 151 

17 24 52 93 147 

17 24 50 90 143 

16 23 49 88 139 

15 22 46 84 132 

15 21 44 80 126 

14 20 42 76 120 

13 19 41 73 116 

13 18 39 71 111 

13 18 38 68 108 

12 17 37 66 104 

12 17 36 64 101 

11 16 35 62 98 

11 16 34 60 95 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 k:Pa, 1-inch water column= 0.2488 k:Pa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Notes: 

FUEL GAS 

2 

-
2.125 

1.959 

3,490 

2,400 

1,930 

1,650 

1,460 

1,320 

1,220 

1,130 

1,060 

1,000 

890 

806 

742 

690 

612 

554 

510 

474 

445 

420 

399 

381 

365 

350 

338 

326 

315 

306 

297 

289 

274 

262 

251 

241 

232 

224 

217 

210 

204 

199 

1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. NA means a flow of less than 10 cfb. 
3. All table entries have been rounded to three significant digits. 
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FUEL GAS 

Nominal : 
K&L 

ACR 

Outside 

Inside 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

TABLE G2413.4(4) [402.4(12)] 
SEMIRIGID COPPER TUBING 

11. •1. 
31. '12 

0.375 0.500 

0.305 0.402 

245 506 

169 348 

135 279 

116 239 

103 212 

93 192 

86 177 

80 164 

75 154 

71 146 

63 129 

57 117 

52 108 

49 100 

43 89 

39 80 

36 74 

33 69 

31 65 

30 61 

28 58 

27 55 

26 53 

25 51 

24 49 

23 47 

22 46 

22 44 

21 43 

20 42 

19 40 

18 38 

18 36 

17 35 

16 34 

16 33 

15 31 

15 30 

14 30 

14 29 

Gas Natural 

Inlet Pressure 2.0 psi 

Pressure Drop 1.0 psi 

Specific Gravity 0.60 

TUBE SIZE (inches) 

11. •1. •1. 1 111. 

51. •1. 'I. 111. 131. 

0.625 0.750 0.875 1.125 1.375 

0.527 0.652 0.745 0.995 1.245 

Capacity in Cubic Feet of Gas per Hour 

1,030 1,800 2,550 5,450 9,820 

708 1,240 1,760 3,750 6,750 

568 993 1,410 3,010 5,420 

486 850 1,210 2,580 4,640 

431 754 1,070 2,280 4,110 

391 683 969 2,070 3,730 

359 628 891 1,900 3,430 

334 584 829 1,770 3,190 

314 548 778 1,660 2,990 

296 518 735 1,570 2,830 

263 459 651 1,390 2,500 

238 416 590 1,260 2,270 

219 383 543 1,160 2,090 

204 356 505 1,080 1,940 

181 315 448 956 1,720 

164 286 406 866 1,560 

150 263 373 797 1,430 

140 245 347 741 1,330 

131 230 326 696 1,250 

124 217 308 657 1,180 

118 206 292 624 1,120 

112 196 279 595 1,070 

108 188 267 570 1,030 

103 181 256 548 986 

100 174 247 528 950 

96 168 239 510 917 

93 163 231 493 888 

90 158 224 478 861 

88 153 217 464 836 

85 149 211 452 813 

81 142 201 429 772 

77 135 192 409 737 

74 129 183 392 705 

71 124 176 376 678 

68 120 170 363 653 

66 116 164 350 630 

64 112 159 339 610 

62 108 154 329 592 

60 105 149 319 575 

59 102 145 310 559 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Notes: 

111. 

-
1.625 

1.481 

15,500 

10,600 

8,550 

7,310 

6,480 

5,870 

5,400 

5,030 

4,720 

4,450 

3,950 

3,580 

3,290 

3,060 

2,710 

2,460 

2,260 

2,100 

1,970 

1,870 

1,770 

1,690 

1,620 

1,550 

1,500 

1,450 

1,400 

1,360 

1,320 

1,280 

1,220 

1,160 

1,110 

1,070 

1,030 

994 

962 

933 

906 

881 

1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. All table entries have been rounded to three significant digits. 

2 

-
2.125 

1.959 

32,200 

22,200 

17,800 

15,200 

13,500 

12,200 

11,300 

10,500 

9,820 

9,280 

8,220 

7,450 

6,850 

6,380 

5,650 

5,120 

4,710 

4,380 

4,110 

3,880 

3,690 

3,520 

3,370 

3,240 

3,120 

3,010 

2,920 

2,830 

2,740 

2,670 

2,540 

2,420 

2,320 

2,230 

2,140 

2,070 

2,000 

1,940 

1,890 

1,830 
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Flow 

TABLE G2413.4(5) [402.4(15)] 
CORRUGATED STAINLESS STEEL TUBING (CSST) 

TUBE SIZE (EHD) 

Designation 13 15 18 19 23 25 30 

Gas Natural 

Inlet Pressure Less than 2 psi 

Pressure Drop 0.5 in. w.c. 

Specific Gravity 0.60 

31 37 39 46 48 

Length (ft) Capacity in Cubic Feet of Gas per Hour 

5 46 63 115 134 225 270 471 546 895 1,037 

10 32 44 82 95 161 192 330 383 639 746 

15 25 35 66 77 132 157 267 310 524 615 

20 22 31 58 67 116 137 231 269 456 536 

25 19 27 52 60 104 122 206 240 409 482 

30 18 25 47 55 96 112 188 218 374 442 

40 15 21 41 47 83 97 162 188 325 386 

50 13 19 37 42 75 87 144 168 292 347 

60 12 17 34 38 68 80 131 153 267 318 

70 11 16 31 36 63 74 121 141 248 295 

80 10 15 29 33 60 69 113 132 232 277 

90 10 14 28 32 57 65 107 125 219 262 

100 9 13 26 30 54 62 101 118 208 249 

150 7 10 20 23 42 48 78 91 171 205 

200 6 9 18 21 38 44 71 82 148 179 

250 5 8 16 19 34 39 63 74 133 161 

300 5 7 15 17 32 36 57 67 95 148 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square iuch = 6.895 kPa, 1-iuch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931W,1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Notes: 

1,790 2,070 

1,260 1,470 

1,030 1,200 

888 1,050 

793 936 

723 856 

625 742 

559 665 

509 608 

471 563 

440 527 

415 498 

393 472 

320 387 

277 336 

247 301 

226 275 

FUEL GAS 

60 62 

3,660 4,140 

2,600 2,930 

2,140 2,400 

1,850 2,080 

1,660 1,860 

1,520 1,700 

1,320 1,470 

1,180 1,320 

1,080 1,200 

1,000 1,110 

940 1,040 

887 983 

843 933 

691 762 

600 661 

538 591 

492 540 

1. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.3n, where Lis additional length (feet) of tubing and n is the number of additional fittings or bends. 

2. EHD-Eqnivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

3. All table entries have been rounded to three significant digits. 
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FUEL GAS 

TABLE G2413.4(6) [402.4(18)] 
CORRUGATED STAINLESS STEEL TUBING (CSST) 

Gas Natural 

Inlet Pressure 2.0 psi 

Pressure Drop 1.0 psi 

Specific Gravity 0.60 

TUBE SIZE (EHD) 

Flow 13 15 18 19 23 25 30 31 37 39 46 
Designation 

Length (ft) Capacity in Cubic Feet of Gas Per Hour 

10 270 353 587 700 1,100 1,370 2,590 2,990 4,510 5,037 9,600 

25 166 220 374 444 709 876 1,620 1,870 2,890 3,258 6,040 

30 151 200 342 405 650 801 1,480 1,700 2,640 2,987 5,510 

40 129 172 297 351 567 696 1,270 1,470 2,300 2,605 4,760 

50 115 154 266 314 510 624 1,140 1,310 2,060 2,343 4,260 

75 93 124 218 257 420 512 922 1,070 1,690 1,932 3,470 

80 89 120 211 249 407 496 892 1,030 1,640 1,874 3,360 

100 79 107 189 222 366 445 795 920 1,470 1,685 3,000 

150 64 87 155 182 302 364 646. 748 1,210 1,389 2,440 

200 55 75 135 157 263 317 557 645 1,050 1,212 2,110 

250 49 67 121 141 236 284 497 576 941 1,090 1,890 

300 44 61 110 129 217 260 453 525 862 999 1,720 

400 38 52 96 111 189 225 390 453 749 871 1,490 

500 34 46 86 100 170 202 348 404 552 783 1,330 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931W,1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Notes: 

48 

10,700 

6,780 

6,200 

5,380 

4,820· 

3,950 

3,820 

3,420 

2,800 

2,430 

2,180 

1,990 

1,730 

1,550 

60 62 

18,600 21,600 

11,900 13,700 

10,900 12,500 

9,440 10,900 

8,470 9,720 

6,940 7,940 

6,730 7,690 

6,030 6,880 

4,940 5,620 

4,290 4,870 

3,850 4,360 

3,520 3,980 

3,060 3,450 

2,740 3,090 

1. Table does not include effect ofpressure drop across the line regulator. Where regulator loss exceeds 3
/ 4 psi, DO NOT USE THIS TABLE. Consult with the 

regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator can vary with flow rate. 
2. CAUTION: Capacities shown in the table might exceed maximum capacity for a selected regulator. Consult with the regulator or tubing manufacturer for 

guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 

length of tubing to the following equation: L = l.3n where Lis additional length (feet) of tubing and n is the number of additional fittings or bends. 
4. EHD-Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 

the greater the gas capacity of the tubing. 
5. All table entries have been rounded to thi:ee significant digits. 
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Nominal OD 

Designation 

Actual ID 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

TABLE G2413.4(7) [402.4(21)] 
POLYETHYLENE PLASTIC PIPE 

1/2 .,4 

SDR9 SOR 11 

0.660 0.860 

201 403 

138 277 

111 222 

95 190 

84 169 

76 153 

70 140 

65 131 

61 123 

58 116 

51 103 

46 93 

43 86 

40 80 

35 71 

32 64 

29 59 

27 55 

26 51 

24 48 

Gas Natural 

Inlet Pressure Less than 2 psi 

Pressure Drop 0.5 in. w.c. 

Specific Gravity 0.60 

PIPE SIZE (inches) 

1 11/4 11
12 

SOR 11 SDR10 SDR11 

1.on 1.328 1.554 

Capacity in Cubic Feet of Gas per Hour 

726 1,260 1,900 

499 865 1,310 

401 695 1,050 

343 594 898 

304 527 796 

276 477 721 

254 439 663 

236 409 617 

221 383 579 

209 362 547 

185 321 485 

168 291 439 

154 268 404 

144 249 376 

127 221 333 

115 200 302 

106 184 278 

99 171 258 

93 160 242 

88 152 229 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 rn3/h, 1 degree= 0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

FUEL GAS 

2 

SOR 11 

1.943 

3,410 

2,350 

1,880 

1,610 

1,430 

1,300 

1,190 

1,110 

1,040 

983 

871 

789 

726 

675 

598 

542 

499 

464 

435 

411 

537 



FUEL GAS 

Nominal OD 

Designation 

Actual ID 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

TABLE G2413.4(8) [402.4(22)] 
POLYETHYLENE PLASTIC PIPE 

11. •1. 
SDR9 SOR 11 

0.660 0.860 

1,860 3,720 

1,280 2,560 

1,030 2,050 

878 1,760 

778 1,560 

705 1,410 

649 1,300 

603 1,210 

566 1,130 

535 1,070 

474 949 

429 860 

395 791 

368 736 

326 652 

295 591 

272 544 

253 506 

237 475 

224 448 

213 426 

203 406 

194 389 

187 374 

180 360 

174 348 

168 336 

163 326 

158 317 

154 308 

146 293 

139 279 

134 267 

128 257 

124 247 

119 239 

115 231 

112 224 

109 218 

106 212 

Gas Natural 

Inlet Pressure 2.0 psi 

Pressure Drop 1.0 psi 

Specific Gravity 0.60 

PIPE SIZE (inches) 

1 1'/• 111. 
SOR 11 SDR10 SOR 11 

1.on 1.328 1.554 

Capacity in Cubic Feet of Gas per Hour 

6,710 11,600 17,600 

4,610 7,990 12,100 

3,710 6,420 9,690 

3,170 5,490 8,300 

2,810 4,870 7,350 

2,550 4,410 6,660 

2,340 4,060 6,130 

2,180 3,780 5,700 

2,050 3,540 5,350 

1,930 3,350 5,050 

1,710 2,970 4,480 

1,550 2,690 4,060 

1,430 2,470 3,730 

1,330 2,300 3,470 

1,180 2,040 3,080 

1,070 1,850 2,790 

981 1,700 2,570 

913 1,580 2,390 

856 1,480 2,240 

809 1,400 2,120 

768 1,330 2,010 

733 1,270 1,920 

702 1,220 1,840 

674 1,170 1,760 

649 1,130 1,700 

627 1,090 1,640 

607 1,050 1,590 

588 1,020 1,540 

572 990 1,500 

556 963 1,450 

528 915 1,380 

504 873 1,320 

482 836 1,260 

463 803 1,210 

446 773 1,170 

431 747 1,130 

417 723 1,090 

404 701 1,060 

393 680 1,030 

382 662 1,000 

For SI: 1inch=25.4 mm, I foot= 304.8 mm, I pound per square inch= 6.895 k:Pa, I-inch water column= 0.2488 k:Pa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3th, 1degree=0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

2 

SDR11 

1.943 

31,600 

21,700 

17,400 

14,900 

13,200 

12,000 

11,000 

10,200 

9,610 

9,080 

8,050 

7,290 

6,710 

6,240 

5,530 

5,010 

4,610 

4,290 

4,020 

3,800 

3,610 

3,440 

3,300 

3,170 

3,050 

2,950 

2,850 

2,770 

2,690 

2,610 

2,480 

2,370 

2,270 

2,180 

2,100 

2,030 

1,960 

1,900 

1,850 

1,800 
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TABLE G2413.4(9) [402.4(25)] 
SCHEDULE 40 METALLIC PIPE 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

FUEL GAS 

Undiluted Propane 

10.0 psi 

1.0 psi 

1.50 

INTENDED USE Pipe sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 

PIPE SIZE (inches) 

Nominal ''· .,. 1 111. 11/2 2 2'/2 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 

Length (ft) Capacity in Thousands of Btu per Hour 

10 3,320 6,950 13,100 26,900 40,300 77,600 124,000 

20 2,280 4,780 9,000 18,500 27,700 53,300 85,000 

30 1,830 3,840 7,220 14,800 22,200 42,800 68,200 

40 1,570 3,280 6,180 12,700 19,000 36,600 58,400 

50 1,390 2,910 5,480 11,300 16,900 32,500 51,700 

60 1,260 2,640 4,970 10,200 15,300 29,400 46,900 

70 1,160 2,430 4,570 9,380 14,100 27,100 43,100 

80 1,080 2,260 4,250 8,730 13,100 25,200 40,100 

90 1,010 2,120 3,990 8,190 12,300 23,600 37,700 

100 956 2,000 3,770 7,730 11,600 22,300 35,600 

125 848 1,770 3,340 6,850 10,300 19,800 31,500 

150 768 1,610 3,020 6,210 9,300 17,900 28,600 

175 706 1,480 2,780 5,710 8,560 16,500 26,300 

200 657 1,370 2,590 5,320 7,960 15,300 24,400 

250 582 1,220 2,290 4,710 7,060 13,600 21,700 

300 528 1,100 2,080 4,270 6,400 12,300 19,600 

350 486 1,020 1,910 3,930 5,880 11,300 18,100 

400 452 945 1,780 3,650 5,470 10,500 16,800 

450 424 886 1,670 3,430 5,140 9,890 15,800 

500 400 837 1,580 3,240 4,850 9,340 14,900 

550 380 795 1,500 3,070 4,610 8,870 14,100 

600 363 759 1,430 2,930 4,400 8,460 13,500 

650 347 726 1,370 2,810 4,210 8,110 12,900 

700 334 698 1,310 2,700 4,040 7,790 12,400 

750 321 672 1,270 2,600 3,900 7,500 12,000 

800 310 649 1,220 2,510 3,760 7,240 11,500 

850 300 628 1,180 2,430 3,640 7,010 11,200 

900 291 609 1,150 2,360 3,530 6,800 10,800 

950 283 592 1,110 2,290 3,430 6,600 10,500 

1,000 275 575 1,080 2,230 3,330 6,420 10,200 

1,100 261 546 1,030 2,110 3,170 6,100 9,720 

1,200 249 521 982 2,020 3,020 5,820 9,270 

1,300 239 499 940 1,930 2,890 5,570 8,880 

1,400 229 480 903 1,850 2,780 5,350 8,530 

1,500 221 462 870 1,790 2,680 5,160 8,220 

1,600 213 446 840 1,730 2,590 4,980 7,940 

1,700 206 432 813 1,670 2,500 4,820 7,680 

1,800 200 419 789 1,620 2,430 4,670 7,450 

1,900 194 407 766 1,570 2,360 4,540 7,230 

2,000 189 395 745 1,530 2,290 4,410 7,030 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 k:Pa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931W,1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 
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3 4 

3.068 4.026 

219,000 446,000 

150,000 306,000 

121,000 246,000 

103,000 211,000 

91,500 187,000 

82,900 169,000 

76,300 156,000 

70,900 145,000 

66,600 136,000 

62,900 128,000 

55,700 114,000 

50,500 103,000 

46,500 94,700 

43,200 88,100 

38,300 78,100 

34,700 70,800 

31,900 65,100 

29,700 60,600 

27,900 56,800 

26,300 53,700 

25,000 51,000 

23,900 48,600 

22,800 46,600 

21,900 44,800 

21,100 43,100 

20,400 41,600 

19,800 40,300 

19,200 39,100 

18,600 37,900 

18,100 36,900 

17,200 35,000 

16,400 33,400 

15,700 32,000 

15,100 30,800 

14,500 29,600 

14,000 28,600 

13,600 27,700 

13,200 26,900 

12,800 26,100 

12,400 25,400 

539 



FUEL GAS 

TABLE G2413.4(10) [402.4(26)] 
SCHEDULE 40 METALLIC PIPE 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

10.0 psi 

3.0 psi 

1.50 

INTENDED USE Pipe sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 

PIPE SIZE (Inches) 

Nominal '12 .,. 1 11
/4 1112 2 21/2 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 

Length (ft) Capacity in Thousands of Btu per Hour 

10 5,890 12,300 23,200 47,600 71,300 137,000 219,000 

20 4,050 8,460 15,900 32,700 49,000 94,400 150,000 

30 3,250 6,790 12,800 26,300 39,400 75,800 121,000 

40 2,780 5,810 11,000 22,500 33,700 64,900 103,000 

50 2,460 5,150 9,710 19,900 29,900 57,500 91,600 

60 2,230 4,670 8,790 18,100 27,100 52,100 83,000 

70 2,050 4,300 8,090 16,600 24,900 47,900 76,400 

80 1,910 4,000 7,530 15,500 23,200 44,600 71,100 

90 1,790 3,750 7,060 14,500 21,700 41,800 66,700 

100 1,690 3,540 6,670 13,700 20,500 39,500 63,000 

125 1,500 3,140 5,910 12,100 18,200 35,000 55,800 

150 1,360 2,840 5,360 11,000 16,500 31,700 50,600 

175 1,250 2,620 4,930 10,100 15,200 29,200 46,500 

200 1,160 2,430 4,580 9,410 14,100 27,200 43,300 

250 1,030 2,160 4,060 8,340 12,500 24,100 38,400 

300 935 1,950 3,680 7,560 11,300 21,800 34,800 

350 860 1,800 3,390 6,950 10,400 20,100 32,000 

400 800 1,670 3,150 6,470 9,690 18,700 29,800 

450 751 1,570 2,960 6,070 9,090 17,500 27,900 

500 709 1,480 2,790 5,730 8,590 16,500 26,400 

550 673 1,410 2,650 5,450 8,160 15,700 25,000 

600 642 1,340 2,530 5,200 7,780 15,000 23,900 

650 615 1,290 2,420 4,980 7,450 14,400 22,900 

700 591 1,240 2,330 4,780 7,160 13,800 22,000 

750 569 1,190 2,240 4,600 6,900 13,300 21,200 

800 550 1,150 2,170 4,450 6,660 12,800 20,500 

850 532 1,110 2,100 4,300 6,450 12,400 19,800 

900 516 1,080 2,030 4,170 6,250 12,000 19,200 

950 501 1,050 1,970 4,050 6,070 11,700 18,600 

1,000 487 1,020 1,920 3,940 5,900 11,400 18,100 

1,100 463 968 1,820 3,740 5,610 10,800 17,200 

1,200 442 923 1,740 3,570 5,350 10,300 16,400 

1,300 423 884 1,670 3,420 5,120 9,870 15,700 

1,400 406 849 1,600 3,280 4,920 9,480 15,100 

1,500 391 818 1,540 3,160 4,740 9,130 14,600 

1,600 378 790 1,490 3,060 4,580 8,820 14,100 

1,700 366 765 1,440 2,960 4,430 8,530 13,600 

1,800 355 741 1,400 2,870 4,300 8,270 13,200 

1,900 344 720 1,360 2,780 4,170 8,040 12,800 

2,000 335 700 1,320 2,710 4,060 7,820 12,500 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931W,1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

3 4 

3.068 4.026 

387,000 789,000 

266,000 543,000 

214,000 436,000 

183,000 373,000 

162,000 330,000 

147,000 299,000 

135,000 275,000 

126,000 256,000 

118,000 240,000 

111,000 227,000 

98,700 201,000 

89,400 182,000 

82,300 167,800 

76,500 156,100 

67,800 138,400 

61,500 125,400 

56,500 115,300 

52,600 107,300 

49,400 100,700 

46,600 95,100 

44,300 90,300 

42,200 86,200 

40,500 82,500 

38,900 79,300 

37,400 76,400 

36,200 73,700 

35,000 71,400 

33,900 69,200 

32,900 67,200 

32,000 65,400 

30,400 62,100 

29,000 59,200 

27,800 56,700 

26,700 54,500 

25,700 52,500 

24,800 50,700 

24,000 49,000 

23,300 47,600 

22,600 46,200 

22,000 44,900 
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TABLE G2413.4(11) [402.4(27)] 
SCHEDULE 40 METALLIC PIPE 

Gas Undiluted Propane 

Inlet Pressure 2.0psi 

Pressure Drop 1.0 psi 

Specific Gravity 1.50 

INTENDED USE Pipe sizing between 2 psig service and line pressure regulator. 

PIPE SIZE (inches) 

Nominal •1. •1. 1 111. 111. 2 211. 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 

Length (ft) Capacity in Thousands of Btu per Hour 

10 2,680 5,590 10,500 21,600 32,400 62,400 99,500 

20 1,840 3,850 7,240 14,900 22,300 42,900 68,400 

30 1,480 3,090 5,820 11,900 17,900 34,500 54,900 

40 1,260 2,640 4,980 10,200 15,300 29,500 47,000 

50 1,120 2,340 4,410 9,060 13,600 26,100 41,700 

60 1,010 2,120 4,000 8,210 12,300 23,700 37,700 

70 934 1,950 3,680 7,550 11,300 21,800 34,700 

80 869 1,820 3,420 7,020 10,500 20,300 32,300 

90 815 1,700 3,210 6,590 9,880 19,000 30,300 

100 770 1,610 3,030 6,230 9,330 18,000 28,600 

125 682 1,430 2,690 5,520 8,270 15,900 25,400 

150 618 1,290 2,440 5,000 7,490 14,400 23,000 

175 569 1,190 2,240 4,600 6,890 13,300 21,200 

200 529 1,110 2,080 4,280 6,410 12,300 19,700 

250 469 981 1,850 3,790 5,680 10,900 17,400 

300 425 889 1,670 3,440 5,150 9,920 15,800 

350 391 817 1,540 3,160 4,740 9,120 14,500 

400 364 760 1,430 2,940 4,410 8,490 13,500 

450 341 714 1,340 2,760 4,130 7,960 12,700 

500 322 674 1,270 2,610 3,910 7,520 12,000 

550 306 640 1,210 2,480 3,710 7,140 11,400 

600 292 611 1,150 2,360 3,540 6,820 10,900 

650 280 585 1,100 2,260 3,390 6,530 10,400 

700 269 562 1,060 2,170 3,260 6,270 9,990 

750 259 541 1,020 2,090 3,140 6,040 9,630 

800 250 523 985 2,020 3,030 5,830 9,300 

850 242 506 953 1,960 2,930 5,640 9,000 

900 235 490 924 1,900 2,840 5,470 8,720 

950 228 476 897 1,840 2,760 5,310 8,470 

1,000 222 463 873 1,790 2,680 5,170 8,240 

1,100 210 440 829 1,700 2,550 4,910 7,830 

1,200 201 420 791 1,620 2,430 4,680 7,470 

1,300 192 402 757 1,550 2,330 4,490 7,150 

1,400 185 386 727 1,490 2,240 4,310 6,870 

1,500 178 372 701 1,440 2,160 4,150 6,620 

1,600 172 359 677 1,390 2,080 4,010 6,390 

1,700 166 348 655 1,340 2,010 3,880 6,180 

1,800 . 161 337 635 1,300 1,950 3,760 6,000 

1,900 157 327 617 1,270 1,900 3,650 5,820 

2,000 152 318 600 1,230 1,840 3,550 5,660 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 k:Pa, 1-inch water column= 0.2488 k:Pa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 
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3 

3.068 

176,000 

121,000 

97,100 

83,100 

73,700 

66,700 

61,400 

57,100 

53,600 

50,600 

44,900 

40,700 

37,400 

34,800 

30,800 

27,900 

25,700 

23,900 

22,400 

21,200 

20,100 

19,200 

18,400 

17,700 

17,000 

16,400 

15,900 

15,400 

15,000 

14,600 

13,800 

13,200 

12,600 

12,100 

11,700 

11,300 

10,900 

10,600 

10,300 

10,000 

FUEL GAS 

4 

4.026 

359,000 

247,000 

198,000 

170,000 

150,000 

136,000 

125,000 

116,000 

109,000 

103,000 

91,500 

82,900 

76,300 

71,000 

62,900 

57,000 

52,400 

48,800 

45,800 

43,200 

41,100 

39,200 

37,500 

36,000 

34,700 

33,500 

32,400 

31,500 

30,500 

29,700 

28,200 

26,900 

25,800 

24,800 

23,900 

23,000 

22,300 

21,600 

21,000 

20,400 

541 



FUEL GAS 

TABLE G2413.4(12) [402.4(28)] 
SCHEDULE 40 METALLIC PIPE 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

11.0 in. w.c. 

0.5 in. w.c. 

1.50 

INTENDED USE Pipe sizing between single- or second-stage (low pressure) regulator and appliance. 

PIPE SIZE (inches) 

Nominal ''• .,4 1 1'/4 111. 2 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 

Length (ft) Capacity in Thousands of Btu per Hour 

10 291 608 1,150 2,350 3,520 6,790 

20 200 418 787 1,620 2,420 4,660 

30 160 336 632 1,300 1,940 3,750 

40 137 287 541 1,110 1,660 3,210 

50 122 255 480 985 1,480 2,840 

60 110 231 434 892 1,340 2,570 

80 101 212 400 821 1,230 2,370 

100 94 197 372 763 1,140 2,200 

125 89 185 349 716 1,070 2,070 

150 84 175 330 677 1,010 1,950 

175 74 155 292 600 899 1,730 

200 67 140 265 543 814 1,570 

250 62 129 243 500 749 1,440 

300 58 120 227 465 697 1,340 

350 51 107 201 412 618 1,190 

400 46 97 182 373 560 1,080 

450 42 89 167 344 515 991 

500 40 83 156 320 479 922 

550 37 78 146 300 449 865 

600 35 73 138 283 424 817 

650 33 70 131 269 403 776 

700 32 66 125 257 385 741 

750 30 64 120 246 368 709 

800 29 61 115 236 354 681 

850 28 59 111 227 341 656 

900 27 57 107 220 329 634 

950 26 55 104 213 319 613 

1,000 25 53 100 206 309 595 

1,100 25 52 97 200 300 578 

1,200 24 50 95 195 292 562 

1,300 23 48 90 185 277 534 

1,400 22 46 86 176 264 509 

1,500 21 44 82 169 253 487 

1,200 24 50 95 195 292 562 

1,300 23 48 90 185 277 534 

1,400 22 46 86 176 264 509 

1,500 21 44 82 169 253 487 

1,600 20 42 79 162 243 468 

1,700 19 40 76 156 234 451 

1,800 19 39 74 151 226 436 

1,900 18 38 71 146 219 422 

2,000 18 37 69 142 212 409 

For SI: 1inch=25.4 rnm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931W,1 cubic foot per hour= 0.0283 m3/h, 1degree=0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

211. 3 

2.469 3.068 

10,800 19,100 

7,430 13,100 

5,970 10,600 

5,110 9,030 

4,530 8,000 

4,100 7,250 

3,770 6,670 

3,510 6,210 

3,290 5,820 

3,110 5,500 

2,760 4,880 

2,500 4,420 

2,300 4,060 

2,140 3,780 

1,900 3,350 

1,720 3,040 

1,580 2,790 

1,470 2,600 

1,380 2,440 

1,300 2,300 

1,240 2,190 

1,180 2,090 

1,130 2,000 

1,090 1,920 

1,050 1,850 

1,010 1,790 

978 1,730 

948 1,680 

921 1,630 

895 1,580 

850 1,500 

811 1,430 

777 1,370 

895 1,580 

850 1,500 

811 1,430 

777 1,370 

746 1,320 

719 1,270 

694 1,230 

672 1,190 

652 1,150 

4 

4.026 

39,000 

26,800 

21,500 

18,400 

16,300 

14,800 

13,600 

12,700 

11,900 

11,200 

9,950 

9,010 

8,290 

7,710 

6,840 

6,190 

5,700 

5,300 

4,970 

4,700 

4,460 

4,260 

4,080 

3,920 

3,770 

3,640 

3,530 

3,420 

3,320 

3,230 

3,070 

2,930 

2,800 

3,230 

3,070 

2,930 

2,800 

2,690 

2,590 

2,500 

2,420 

2,350 
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TABLE G2413.4(13) [402.4(29)] 
SEMIRIGID COPPER TUBING 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

10.0 psi 

1.0 psi 

1.50 

INTENDED USE Sizing between first stage (high-pressure regulator) and second stage (low-pressure regulator). 

TUBE SIZE (inches) 

Nominal I K&L 11. •1. 11. •1. •1. 1 w. 111. 

ACR •1. 11. •1. •1. 'la 111. 1•1. -
Outside 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 

Inside 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 

Length (ft) Capacity In Thousands of Btu per Hour 

10 513 1,060 2,150 3,760 5,330 11,400 20,500 32,300 

20 352 727 1,480 2,580 3,670 7,830 14,100 22,200 

30 283 584 1,190 2,080 2,940 6,290 11,300 17,900 

40 242 500 1,020 1,780 2,520 5,380 9,690 15,300 

50 215 443 901 1,570 2,230 4,770 8,590 13,500 

60 194 401 816 1,430 2,020 4,320 7,780 12,300 

70 179 369 751 1,310 1,860 3,980 7,160 11,300 

80 166 343 699 1,220 1,730 3,700 6,660 10,500 

90 156 322 655 1,150 1,630 3,470 6,250 9,850 

100 147 304 619 1,080 1,540 3,280 5,900 9,310 

125 131 270 549 959 l,360 2,910 5,230 8,250 

150 118 244 497 869 1,230 2,630 4,740 7,470 

175 109 225 457 799 1,130 2,420 4,360 6,880 

200 101 209 426 744 1,060 2,250 4,060 6,400 

250 90 185 377 659 935 2,000 3,600 5,670 

300 81 168 342 597 847 1,810 3,260 5,140 

350 75 155 314 549 779 1,660 3,000 4,730 

400 70 144 292 511 725 1,550 2,790 4,400 

450 65 135 274 480 680 1,450 2,620 4,130 

500 62 127 259 453 643 1,370 2,470 3,900 

550 59 121 246 430 610 1,300 2,350 3,700 

600 56 115 235 410 582 1,240 2,240 3,530 

650 54 111 225 393 558 1,190 2,140 3,380 

700 51 106 216 378 536 1,140 2,060 3,250 

750 so 102 208 . 364 516 1,100 1,980 3,130 

800 48 99 201 351 498 1,060 1,920 3,020 

850 46 96 195 340 482 1,030 1,850 2,920 

900 45 93 189 330 468 1,000 1,800 2,840 

950 44 90 183 320 454 970 1,750 2,750 

1,000 42 88 178 311 442 944 1,700 2,680 

1,100 40 83 169 296 420 896 1,610 2,540 

1,200 38 79 161 282 400 855 1,540 2,430 

1,300 37 76 155 270 383 819 1,470 2,320 

1,400 35 73 148 260 368 787 1,420 2,230 

1,500 34 70 143 250 355 758 1,360 2,150 

1,600 33 68 138 241 343 732 1,320 2,080 

1,700 32 66 134 234 331 708 1,270 2,010 

1,800 31 64 130 227 321 687 1,240 1,950 

1,900 30 62 126 220 312 667 1,200 1,890 

2,000 29 60 122 214 304 648 1,170 1,840 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

FUEL GAS 

2 

-
2.125 

1.959 

67,400 

46,300 

37,200 

31,800 

28,200 

25,600 

23,500 

21,900 

20,500 

19,400 

17,200 

15,600 

14,300 

13,300 

11,800 

10,700 

9,840 

9,160 

8,590 

8,120 

7,710 

7,350 

7,040 

6,770 

6,520 

6,290 

6,090 

5,910 

5,730 

5,580 

5,300 

5,050 

4,840 

4,650 

4,480 

4,330 

4,190 

4,060 

3,940 

3,830 

1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. All table entries have been rounded to three significant digits. 

2015 INTERNATIONAL RESIDENTIAL CODE® 543 



FUEL GAS 

TABLE G2413.4(14) [402.4(30)] 
SEMIRIGID COPPER TUBING 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

11.0 in. w.c. 

0.5 in. w.c. 

1.50 

INTENDED USE Sizing between single- or second-stage (low-pressure regulator) and appliance. 

TUBE SIZE (inches) 

Nominal : 
K&L 'I. •1. '1. •1. •1. 1 

ACR 31. 'I. •1. •1. 'I. 111. 
Outside 0.375 0.500 0.625 0.750 0.875 1.125 

Inside 0.305 0.402 0.527 0.652 0.745 0.995 

Length (ft) Capacity in Thousands of Btu per Hour 

10 45 93 188 329 467 997 

20 31 64 129 226 321 685 

30 25 51 104 182 258 550 

40 21 44 89 155 220 471 

50 19 39 79 138 195 417 

60 17 35 71 125 177 378 

70 16 32 66 115 163 348 

80 15 30 61 107 152 324 

90 14 28 57 100 142 304 

100 13 27 54 95 134 287 

125 11 24 48 84 119 254 

150 10 21 44 76 108 230 

175 NA 20 40 70 99 212 

200 NA 18 37 65 92 197 

250 NA 16 33 58 82 175 

300 NA 15 30 52 74 158 

350 NA 14 28 48 68 146 

400 NA 13 26 45 63 136 

450 NA 12 24 42 60 127 

500 NA 11 23 40 56 120 

550 NA 11 22 38 53 114 

600 NA 10 21 36 51 109 

650 NA NA 20 34 49 104 

700 NA NA 19 33 47 100 

750 NA NA 18 32 45 96 

800 NA NA 18 31 44 93 

850 NA NA 17 30 42 90 

900 NA NA 17 29 41 87 

950 NA NA 16 28 40 85 

1,000 NA NA 16 27 39 83 

1,100 NA NA 15 26 37 78 

1,200 NA NA 14 25 35 75 

1,300 NA NA 14 24 34 72 

1,400 NA NA 13 23 32 69 

1,500 NA NA 13 22 31 66 

1,600 NA NA 12 21 30 64 

1,700 NA NA 12 20 29 62 

1,800 NA NA 11 20 28 60 

1,900 NA NA 11 19 27 58 

2,000 NA NA 11 19 27 57 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, !"pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

111. 111. 

1•1. -
1.375 1.625 

1.245 1.481 

1,800 2,830 

1,230 1,950 

991 1,560 

848 1,340 

752 1,180 

681 1,070 

626 988 

583 919 

547 862 

517 814 

458 722 

415 654 

382 602 

355 560 

315 496 

285 449 

262 414 

244 385 

229 361 

216 341 

205 324 

196 309 

188 296 

180 284 

174 274 

168 264 

162 256 

157 248 

153 241 

149 234 

141 223 

135 212 

129 203 

124 195 

119 188 

115 182 

112 176 

108 170 

105 166 

102 161 

2 

-
2.125 

1.959 

5,890 

4,050 

3,250 

2,780 

2,470 

2,240 

2,060 

1,910 

1,800 

1,700 

1,500 

1,360 

1,250 

1,170 

1,030 

936 

861 

801 

752 

710 

674 

643 

616 

592 

570 

551 

533 

517 

502 

488 

464 

442 

423 

407 

392 

378 

366 

355 

345 

335 

1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2. NA means a flow of less than 10,000 Btu/hr. 
3. All table entries have been rounded to three significant digits. 
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TABLE G2413.4(15) [402.4(31)] 
SEMIRIGID COPPER TUBING 

Gas Undiluted Propane 

Inlet Pressure 2.0 psi 

Pressure Drop 1.0 psi 

Specific Gravity 1.50 

INTENDED USE Tube sizing between 2 psig service and line pressure regulator. 

TUBE SIZE (inches) 

I K&L 11. 'la 11. 51. 'I. 1 111. 
Nominal 

I ACR •1, 11. •1, •1. 'la 111, 131, 
Outside 0.375 0.500 0.625 0.750 0.875 1.125 1.375 

Inside 0.305 0.402 0.527 0.652 0.745 0.995 1.245 

Length (ft) Capacity in Thousands of Btu per Hour 

10 413 852 1,730 3,030 4,300 9,170 16,500 

20 284 585 1,190 2,080 2,950 6,310 11,400 

30 228 470 956 1,670 2,370 5,060 9,120 

40 195 402 818 1,430 2,030 4,330 7,800 

50 173 356 725 1,270 1,800 3,840 6,920 

60 157 323 657 1,150 1,630 3,480 6,270 

70 144 297 605 1,060 1,500 3,200 5,760 

80 134 276 562 983 l,390 2,980 5,360 

90 126 259 528 922 1,310 2,790 5,030 

100 119 245 498 871 1,240 2,640 4,750 

125 105 217 442 772 1,100 2,340 4,210 

150 95 197 400 700 992 2,120 3,820 

175 88 181 368 644 913 1,950 3,510 

200 82 168 343 599 849 1,810 3,270 

250 72 149 304 531 753 1,610 2,900 

300 66 135 275 481 682 1,460 2,620 

350 60 124 253 442 628 1,340 2,410 

400 56 116 235 411 584 1,250 2,250 

450 53 109 221 386 548 1,170 2,110 

500 50 103 209 365 517 1,110 1,990 

550 47 97 198 346 491 1,050 1,890 

600 45 93 189 330 469 1,000 1,800 

650 43 89 181 316 449 959 1,730 

700 41 86 174 304 431 921 1,660 

750 40 82 168 293 415 888 1,600 

800 39 80 162 283 401 857 1,540 

850 37 77 157 274 388 829 1,490 

900 36 75 152 265 376 804 1,450 

950 35 72 147 258 366 781 1,410 

1,000 34 71 143 251 356 760 l,370 

1,100 32 67 136 238 338 721 1,300 

1,200 31 64 130 227 322 688 1,240 

l,300 30 61 124 217 309 659 1,190 

1,400 28 59 120 209 296 633 1,140 

1,500 27 57 115 201 286 610 1,100 

1,600 26 55 111 194 276 589 1,060 

1,700 26 53 108 188 267 570 1,030 

1,800 25 51 104 182 259 553 1,000 

1,900 24 50 101 177 251 537 966 

2,000 23 48 99 172 244 522 940 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

111. 

-
1.625 

1.481 

26,000 

17,900 

14,400 

12,300 

10,900 

9,880 

9,090 

8,450 

7,930 

7,490 

6,640 

6,020 

5,540 

5,150 

4,560 

4,140 

3,800 

3,540 

3,320 

3,140 

2,980 

2,840 

2,720 

2,620 

2,520 

2,430 

2,350 

2,280 

2,220 

2,160 

2,050 

1,950 

1,870 

1,800 

1,730 

1,670 

1,620 

1,570 

1,520 

1,480 

FUEL GAS 

2 

-
2.125 

1.959 

54,200 

37,300 

29,900 

25,600 

22,700 

20,600 

18,900 

17,600 

16,500 

15,600 

13,800 

12,500 

11,500 

10,700 

9,510 

8,610 

7,920 

7,370 

6,920 

6,530 

6,210 

5,920 

5,670 

5,450 

5,250 

5,070 

4,900 

4,750 

4,620 

4,490 

4,270 

4,070 

3,900 

3,740 

3,610 

3,480 

3,370 

3,270 

3,170 

3,090 

1. Table capacities are based on Type K copper tubing inside diameter (shown), whiCh has the smallest inside diameter of the copper tubing products. 
2. All table entries have been rounded to three significant digits. 
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FUEL GAS 

TABLE G2413.4(16) [402.4(32)) 
CORRUGATED STAINLESS STEEL TUBING (CSST) 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

11.0 in. w.c. 

0.5 in. w.c. 

1.50 

INTENDED USE: SIZING BETWEEN SINGLE OR SECOND STAGE (Low Pressure) REGULATOR AND THE APPLIANCE SHUTOFF VALVE. 

TUBE SIZE (EHD) 

Flow 13 15 18 19 23 25 30 31 37 39 Designation 

Length (ft) Capacity in Thousands of Btu per Hour 

5 72 99 181 211 355 426 744 863 1,420 1,638 

10 50 69 129 150 254 303 521 605 971 1,179 
15 39 55 104 121 208 248 422 490 775 972 

20 34 49 91 106 183 216 365 425 661 847 

25 30 42 82 94 164 192 325 379 583 762 
30 28 39 74 87 151 177 297 344 528 698 

40 23 33 64 74 131 153 256 297 449 610 

50 20 30 58 66 118 137 227 265 397 548 
60 19 26 53 60 107 126 207 241 359 502 

70 17 25 49 57 99 117 191 222 330 466 

80 15 23 45 52 94 109 178 208 307 438 
90 15 22 44 50 90 102 169 197 286 414 

100 14 20 41 47 85 98 159 186 270 393 

150 11 15 31 36 66 75 123 143 217 324 
200 9 14 28 33 60 69 112 129 183 283 

250 8 12 25 30 53 61 99 117 163 254 

300 8 11 23 26 50 57 90 107 147 234 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

46 48 60 

2,830 3,270 5,780 

1,990 2,320 4,110 

1,620 1,900 3,370 

1,400 1,650 2,930 

1,250 1,480 2,630 

1,140 1,350 2,400 

988 1,170 2,090 

884 1,050 1,870 

805 961 1,710 

745 890 1,590 

696 833 1,490 

656 787 1,400 

621 746 1,330 

506 611 1,090 

438 531 948 

390 476 850 

357 434 777 

62 

6,550 

4,640 

3,790 

3,290 

2,940 

2,680 

2,330 

2,080 

1,900 

1,760 

1,650 

1,550 

1,480 

1,210 

1,050 

934 

854 

1. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = 1.3n where Lis additional length (feet) of tubing and n is the number of additional fittings or bends. 

2. EHD-Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

3. All table entries have been rounded to three significant digits. 
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FUEL GAS 

TABLE G2413.4(17) [402.4(33)] 
CORRUGATED STAINLESS STEEL TUBING (CSST) 

Gas Undiluted Propane 

Inlet Pressure 2.0 psi 

Pressure Drop 1.0 psi 

Specific Gravity 1.50 

INTENDED USE: SIZING BETWEEN 2 PSI SERVICE AND THE LINE PRESSURE REGULATOR. 

TUBE SIZE (EHD) 

Flow 13 15 18 19 23 25 30 31 37 39 46 Designation 

Length (ft) Capacity in Thousands of Btu per Hour 

10 426 558 927 1,110 1,740 2,170 4,100 4,720 7,130 7,958 15,200 

25 262 347 591 701 1,120 1,380 2,560 2,950 4,560 5,147 9,550 

30 238 316 540 640 1,030 1,270 2,330 2,690 4,180 4,719 8,710 

40 203 271 469 554 896 1,100 2,010 2,320 3,630 4,116 7,530 

50 181 243 420 496 806 986 1,790 2,070 3,260 3,702 6,730 

75 147 196 344 406 663 809 1,460 1,690 2,680 3,053 5,480 

80 140 189 333 393 643 768 1,410 1,630 2,590 2,961 5,300 

100 124 169 298 350 578 703 1,260 1,450 2,330 2,662 4,740 

150 101 137 245 287 477 575 1,020 1,180 1,910 2,195 3,860 

200 86 118 213 248 415 501 880 1,020 1,660 1,915 3,340 

250 77 105 191 222 373 448 785 910 1,490 1,722 2,980 

300 69 96 173 203 343 411 716 829 1,360 1,578 2,720 

400 60 82 151 175 298 355 616 716 1,160 1,376 2,350 

500 53 72 135 158 268 319 550 638 1,030 1,237 2,100 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 k:Pa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

48 60 62 

16,800 29,400 34,200 

10,700 18,800 21,700 

9,790 17,200 19,800 

8,500 14,900 17,200 

7,610 13,400 15,400 

6,230 11,000 12,600 

6,040 10,600 12,200 

5,410 9,530 10,900 

4,430 7,810 8,890 

3,840 6,780 7,710 

3,440 6,080 6,900 

3,150 5,560 6,300 

2,730 4,830 5,460 

2,450 4,330 4,880 

1. Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds 1
/ 2 psi (based on 13 in. w.c. outlet pressure), DO NOT 

USE THIS TABLE. Consult with the regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator can vary with flow 
rate. 

2. CAUTION: Capacities shown in the table might exceed maximum capacity for a selected regulator. Consult with the regulator or tubing manufacturer for 
guidance. 

3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 
length of tubing to the following equation: L = l .3n where L is additional length (feet) of tubing and n is the number of additional fittings or bends. 

4. EHD-Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 
the greater the gas capacity of the tubing. 

5. All table entries have been rounded to three significant digits. 
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FUEL GAS 

TABLE G2413.4(18) [402.4(34)] 
CORRUGATED STAINLESS STEEL TUBING (CSST) 

Gas Undiluted Propane 

Inlet Pressure 5.0 psi 

Pressure Drop 3.5psi 

Specific Gravity 1.50 

TUBE SIZE (EHD) 

Flow Designation 13 15 18 19 23 25 30 31 37 39 46 48 

Length (ft) Capacity in Thousands of Btu per Hour 

10 826 1,070 1,710 2,060 3,150 4,000 7,830 8,950 13,100 14,441 28,600 31,200 

25 509 664 1,090 1,310 2,040 2,550 4,860 5,600 8,400 9,339 18,000 19,900 

30 461 603 999 1,190 1,870 2,340 4,430 5,100 7,680 8,564 16,400 18,200 

40 396 520 867 1,030 1,630 2,030 3,820 4,400 6,680 7,469 14,200 15,800 

50 352 463 777 926 1,460 1,820 3,410 3,930 5,990 6,717 12,700 14,100 

75 284 376 637 757 1,210 1,490 2,770 3,190 4,920 5,539 10,300 11,600 

80 275 363 618 731 1,170 1,450 2,680 3,090 4,770 5,372 9,990 11,200 

100 243 324 553 656 1,050 1,300 2,390 2,760 4,280 4,830 8,930 10,000 

150 196 262 453 535 866 1,060 1,940 2,240 3,510 3,983 7,270 8,210 

200 169 226 393 464 755 923 1,680 1,930 3,050 3,474 6,290 7,130 

250 150 202 352 415 679 828 1,490 1,730 2,740 3,124 5,620 6,390 

300 136 183 322 379 622 757 1,360 1,570 2,510 2,865 5,120 5,840 

400 117 158 279 328 542 657 1,170 1,360 2,180 2,498 4,430 5,070 

500 104 140 251 294 488 589 1,050 1,210 1,950 2,247 3,960 4,540 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Notes: 

60 

54,400 

34,700 

31,700 

27,600 

24,700 

20,300 

19,600 

17,600 

14,400 

12,500 

11,200 

10,300 

8,920 

8,000 

62 

63,800 

40,400 

36,900 

32,000 

28,600 

23,400 

22,700 

20,300 

16,600 

14,400 

12,900 

11,700 

10,200 

9,110 

1. Table does not include effect of pressure drop across line regulator. Where regulator loss exceeds! psi, DO NOT USE THIS TABLE. Consult with the 
regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator can vary with the flow rate. 

2. CAUTION: Capacities shown in the table might exceed maximum capacity of selected regulator. Consult with the tubing manufacturer for guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends or fittings shall be increased by an equivalent 

length of tubing to the following equation: L = 1.3n where Lis additional length (feet) of tubing and n is the number of additional fittings or bends. 
4. EHD-Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 

the greater the gas capacity of the tubing. 
5. All table entries have been rounded to three significant digits. 
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TABLE G2413.4(19) [402.4(35)] 
POLYETHYLENE PLASTIC PIPE 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

FUEL GAS 

Undiluted Propane 

11.0 in. w.c. 

0.5 in. w.c. 

1.50 

INTENDED USE PE pipe sizing between Integral 2-stage regulator at tank or second stage (low-pressure regulator) and building. 

PIPE SIZE (Inches) 

Nominal OD ''· .,. 1 1'/• 

Designation SDR9 SOR 11 SOR 11 SDR10 

Actual ID 0.660 0.860 1.077 1.328 

Length (ft) Capacity in Thousands of Btu per Hour 

10 340 680 1,230 2,130 

20 233 468 844 1,460 

30 187 375 677 1,170 

40 160 321 580 1,000 

50 142 285 514 890 

60 129 258 466 807 

70 119 237 428 742 

80 110 221 398 690 

90 103 207 374 648 

100 98 196 353 612 

125 87 173 313 542 

150 78 157 284 491 

175 72 145 261 452 

200 67 135 243 420 

250 60 119 215 373 

300 54 108 195 338 

350 50 99 179 311 

400 46 92 167 289 

450 43 87 157 271 

500 41 82 148 256 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

11
/, 2 

SOR 11 SOR 11 

1.554 1.943 

3,210 5,770 

2,210 3,970 

1,770 3,180 

1,520 2,730 

1,340 2,420 

1,220 2,190 

1,120 2,010 

1,040 1,870 

978 1,760 

924 1,660 

819 1,470 

742 1,330 

683 1,230 

635 1,140 

563 1,010 

510 916 

469 843 

436 784 

409 736 

387 695 
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FUEL GAS 

TABLE G2413.4(20) [402.4(36)] 
POLYETHYLENE PLASTIC PIPE 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Undiluted Propane 

2.0 psi 

1.0 psi 

1.50 

INTENDED USE PE pipe sizing between 2 psig service regulator and line pressure regulator. 

PIPE SIZE (inches) 

Nominal OD 1/2 . ,. 1 111 • 
Designation SDR9 SOR 11 SOR 11 SOR 10 

Actual ID 0.660 0.860 1.077 1.328 

Length (ft) Capacity in Thousands of Btu per Hour 

10 3,130 6,260 11,300 19,600 

20 2,150 4,300 7,760 13,400 

30 1,730 3,450 6,230 10,800 

40 1,480 2,960 5,330 9,240 

50 1,310 2,620 4,730 8,190 

60 1,190 2,370 4,280 7,420 

70 1,090 2,180 3,940 6,830 

80 1,010 2,030 3,670 6,350 

90 952 1,910 3,440 5,960 

100 899 1,800 3,250 5,630 

125 797 1,600 2,880 4,990 

150 722 1,450 2,610 4,520 

175 664 1,330 2,400 4,160 

200 618 1,240 2,230 3,870 

250 548 1,100 1,980 3,430 

300 496 994 1,790 3,110 

350 457 914 1,650 2,860 

400 425 851 1,530 2,660 

450 399 798 1,440 2,500 

500 377 754 1,360 2,360 

550 358 716 1,290 2,240 

600 341 683 1,230 2,140 

650 327 654 1,180 2,040 

700 314 628 1,130 1,960 

750 302 605 1,090 1,890 

800 292 585 1,050 l,830 

850 283 566 1,020 1,770 

900 274 549 990 1,710 

950 266 533 961 1,670 

1,000 259 518 935 1,620 

1,100 246 492 888 1,540 

1,200 234 470 847 1,470 

1,300 225 450 811 1,410 

1,400 216 432 779 1,350 

1,500 208 416 751 1,300 

1,600 201 402 725 1,260 

1,700 194 389 702 1,220 

1,800 188 377 680 1,180 

1,900 183 366 661 1,140 

2,000 178 356 643 1,110 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 k:Pa, 1-inch water column= 0.2488 k:Pa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3/h, 1 degree= 0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 

111. 

SOR 11 

1.554 

29,500 

20,300 

16,300 

14,000 

12,400 

11,200 

10,300 

9,590 

9,000 

8,500 

7,530 

6,830 

6,280 

5,840 

5,180 

4,690 

4,320 

4,020 

3,770 

3,560 

3,380 

3,220 

3,090 

2,970 

2,860 

2,760 

2,670 

2,590 

2,520 

2,450 

2,320 

2,220 

2,120 

2,040 

1,960 

1,900 

1,840 

1,780 

1,730 

1,680 

2 

SOR 11 

1.943 

53,100 

36,500 

29,300 

25,100 

22,200 

20,100 

18,500 

17,200 

16,200 

15,300 

13,500 

12,300 

11,300 

10,500 

9,300 

8,430 

7,760 

7,220 

6,770 

6,390 

6,070 

5,790 

5,550 

5,330 

5,140 

4,960 

4,800 

4,650 

4,520 

4,400 

4,170 

3,980 

3,810 

3,660 

3,530 

3,410 

3,300 

3,200 

3,110 

3,020 
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TABLE G2413.4(21) [402.4(37)] 
POLYETHYLENE PLASTIC TUBING 

Gas 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

FUEL GAS 

Undiluted Propane 

11.0 in. w.c. 

0.5 in. w.c. 

1.50 

INTENDED USE: PE PIPE SIZING BETWEEN INTEGRAL 2-STAGE REGULATOR AT TANK OR SECOND STAGE (low-pressure regulator) AND BUILDING. 

Plastic Tubing Size (CTS) (inch) 

Nominal OD 'I, 1 

Designation SDR7 SOR 11 

Actual ID 0.445 0.927 

Length (ft) Capacity in Cubic Feet of Gas per Hour 

10 121 828 

20 83 569 

30 67 457 

40 57 391 

50 51 347 

60 46 314 

70 42 289 

80 39 269 

90 37 252 

100 35 238 

125 31 211 

150 28 191 

175 26 176 

200 24 164 

225 22 154 

250 21 145 

275 20 138 

300 19 132 

350 18 121 

400 16 113 

450 15 106 

500 15 100 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square inch= 6.895 kPa, 1-inch water column= 0.2488 kPa, 
1 British thermal unit per hour= 0.2931 W, 1 cubic foot per hour= 0.0283 m3!h, 1 degree= 0.01745 rad. 

Note: All table entries have been rounded to three significant digits. 
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FUEL GAS 

SECTION G2414 (403) 
PIPING MATERIALS 

G2414.1 (403.1) General. Materials used for piping systems 
shall comply with the requirements of this chapter or shall be 
approved. 

G2414.2 (403.2) Used materials. Pipe, fittings, valves or 
other materials shall not be used again unless they are free of 
foreign materials and have been ascertained to be adequate 
for the service intended. 

G2414.3 (403.3) Other materials. Material not covered by 
the standards specifications listed herein shall be investigated 
and tested to determine that it is safe and suitable for the pro
posed service, and, in addition, shall be recommended for that 
service by the manufacturer and shall be approved by the 
code official. 

G2414.4 (403.4) Metallic pipe. Metallic pipe shall comply 
with Sections G2414.4.l and G2414.4.2. 

G2414.4.1 (403.4.1) Cast iron. Cast-iron pipe shall not be 
used. 

G2414.4.2 (403.4.2) Steel. Steel and wrought-iron pipe 
shall be at least of standard weight (Schedule 40) and shall 
comply with one of the following standards: 

1. ASME B 36.10, lOM. 

2. ASTM A 53/ A 53M. 

3. ASTMA106. 

G2414.5 (403.5) Metallic tubing. Seamless copper, alumi
num alloy and steel tubing shall not be used with gases corro
sive to such materials. 

G2414.5.1 (403.5.1) Steel tubing. Steel tubing shall com
ply with ASTM A 254. 

G2414.5.2 (403.5.2) Copper copper alloy tubing. Cop
per tubing shall comply with Standard Type K or L of 
ASTM B 88 or ASTM B 280. 

Copper and copper alloy tubing shall not be used if the 
gas contains more than an average of 0.3 grains of hydro
gen sulfide per 100 standard cubic feet of gas (0.7 milli
grams per 100 liters). 

G2414.5.3 (403.5.4) Corrugated stainless steel tubing. 
Corrugated stainless steel tubing shall be listed in accor
dance with ANSI LC l/CSA 6.26. 

G2414.6 (403.6) Plastic pipe, tubing and fittings. Polyeth
ylene plastic pipe, tubing and fittings used to supply fuel gas 
shall conform to ASTM D 2513. Such pipe shall be marked 
"Gas" and "ASTM D 2513." 

Plastic pipe, tubing and fittings, other than polyethylene, 
shall be identified and conform to the 2008 edition of ASTM D 
2513. Such pipe shall be marked "Gas" and "ASTM D 2513." 

I 
Polyvinyl chloride (PVC) and chlorinated polyvinyl chlo

ride (CPVC) plastic pipe, tubing and fittings shall not be used 
to supply fuel gas. 

G2414.6.1 (403.6.1) Anodeless risers. Plastic pipe, tubing 
and anodeless risers shall comply with the following: 

552 

1. Factory-assembled anodeless risers shall be recom
mended by the manufacturer for the gas used and 

shall be leak tested by the manufacturer in accor
dance with written procedures. 

2. Service head adapters and field-assembled anodeless 
risers incorporating service head adapters shall be 
recommended by the manufacturer for the gas used, 
and shall be designed and certified to meet the 
requirements of Category I of ASTM D 2513, and 
U.S. Department of Transportation, Code of Federal 
Regulations, Title 49, Part 192.28l(e). The manufac
turer shall provide the user with qualified installation 
instructions as prescribed by the U.S. Department of 
Transportation, Code of Federal Regulations, Title 
49, Part 192.283(b). 

G2414.6.2 (403.6.2) LP-gas systems. The use of plastic 
pipe, tubing and fittings in undiluted liquefied petroleum 
gas piping systems shall be in accordance with NFP A 58. 

G2414.6.3 ( 403.6.3) Regulator vent piping. Plastic pipe 
and fittings used to connect regulator vents to remote vent 
terminations shall be of PVC conforming to ANSI/UL 
651. PVC vent piping shall not be installed indoors. 

G2414.7 (403.7) Workmanship and defects. Pipe, tubing 
and fittings shall be clear and free from cutting burrs and 
defects in structure or threading, and shall be thoroughly 
brushed, and chip and scale blown. 

Defects in pipe or tubing or fittings shall not be repaired. 
Defective pipe, tubing or fittings shall be replaced. (See Sec
tion G2417.1.2.) 

G2414.8 (403.8) Protective coating. Where in contact with 
material or atmosphere exerting a corrosive action, metallic pip
ing and fittings coated with a corrosion-resistant material shall 
be used. External or internal coatings or linings used on piping 
or components shall not be considered as adding strength. 

G2414.9 (403.9) Metallic pipe threads. Metallic pipe and 
fitting threads shall be taper pipe threads and shall comply 
with ASME B 1.20.1. 

G2414.9.1 (403.9.1) Damaged threads. Pipe with threads 
that are stripped, chipped, corroded or otherwise damaged 
shall not be used. Where a weld opens during the opera
tion of cutting or threading, that portion of the pipe shall 
not be used. 

G2414.9.2 (403.9.2) Number of threads. Field threading 
of metallic pipe shall be in accordance with Table 
G2414.9.2. 

TABLE G2414.9.2 (403.9.2) 
SPECIFICATIONS FOR THREADING METALLIC PIPE 

IRON PIPE SIZE 
APPROXIMATE LENGTH APPROXIMATE NO. 
OF THREADED PORTION OF THREADS TO BE (inches) (inches) CUT 

1;2 3/4 10 

3/4 3/4 10 

1 7/8 10 

1114 1 11 

1112 1 11 

For SI: 1 inch= 25.4 mm. 
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G2414.9.3 (403.9.3) Thread joint compounds. Thread 
joint compounds shall be resistant to the action of lique
fied petroleum gas or to any other chemical constituents of 
the gases to be conducted through the piping. 

G2414.10 (403.10) Metallic piping joints and fittings. The 
type of piping joint used shall be suitable for the pressure
temperature conditions and shall be selected giving consider
ation to joint tightness and mechanical strength under the ser
vice conditions. The joint shall be able to sustain the 
maximum end force caused by the internal pressure and any 
additional forces due to temperature expansion or contrac
tion, vibration, fatigue, or to the weight of the pipe and its 
contents. 

G2414.10.l (403.10.1) Pipe joints. Pipe joints shall be 
threaded, flanged, brazed or welded. Where nonferrous 
pipe is brazed, the brazing materials shall have a melting 
point in excess of l,000°F (538°C). Brazing alloys shall 
not contain more than 0.05-percent phosphorus. 

G2414.10.2 (403.10.2) Tubing joints. Tubing joints shall 
be made with approved gas tubing :fittings or be brazed 
with a material having a melting point in excess of 1,000°F 
(538°C) or made with press-connect fittings complying 
with ANSI LC-4. Brazing alloys shall not contain more 
than 0.05-percent phosphorus. 

G2414.10.3 (403.10.3) Flared joints. Flared joints shall 
be used only in systems constructed from nonferrous pipe 
and tubing where experience or tests have demonstrated 
that the joint is suitable for the conditions and where pro
visions are made in the design to prevent separation of the 
joints. 

G2414.10.4 (403.10.4) Metallic fittings. Metallic fittings, 
shall comply with the following: 

1. Fittings used with steel or wrought-iron pipe shall be 
steel, copper alloy, malleable iron or cast iron. 

2. Fittings used with copper or copper alloy pipe shall 
be copper or copper alloy. 

3. Cast-iron bushings shall be prohibited. 

4. Special fittings. Fittings such as couplings, proprie
tary-type joints, saddle tees, gland-type compression 
fittings, and flared, flareless and compression-type 
tubing fittings shall be: used within the fitting manu
facturer's pressure-temperature recommendations; 
used within the service conditions anticipated with 
respect to vibration, fatigue, thermal expansion and 
contraction; and shall be approved. 

5. Where pipe fittings are drilled and tapped in the 
field, the operation shall be in accordance with all of 
the following: 

5.1. The operation shall be performed on systems 
having operating pressures of 5 psi (34.5 kPa) 
or less. 

5.2. The operation shall be performed by the gas 
supplier or the gas supplier's designated repre
sentative. 
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5.3. The drilling and tapping operation shall be per
formed in accordance with written procedures 
prepared by the gas supplier. 

5.4. The :fittings shall be located outdoors. 

5.5. The tapped fitting assembly shall be inspected 
and proven to be free of leakage. 

G2414.ll (403.11) Plastic piping, joints and fittings. Plas
tic pipe, tubing and fittings shall be joined in accordance with 
the manufacturers' instructions. Such joints shall comply 
with the following: 

L The joints shall be designed and installed so that the 
longitudinal pull-out resistance of the joints will be at 
least equal to the tensile strength of the plastic piping 
material. 

2. Heat-fusion joints shall be made in accordance with 
qualified procedures that have been established and 
proven by test to produce gas-tight joints at least as 
strong as the pipe or tubing being joined. Joints shall be 
made with the joining method recommended by the 
pipe manufacturer. Heat fusion fittings shall be marked 
"ASTM D 2513." 

3. Where compression-type mechanical joints are used, 
the gasket material in the fitting shall be compatible 
with the plastic piping and with the gas distributed by 
the system. An internal tubular rigid stiffener shall be 
used in conjunction with the fitting. The stiffener shall 
be flush with the end of the pipe or tubing and shall 
extend at least to the outside end of the compression fit
ting when installed. The stiffener shall be free of rough 
or sharp edges and shall not be a force fit in the plastic. 
Split tubular stiffeners shall not be used. 

4. Plastic piping joints and fittings for use in liquefied 
petroleum gas piping systems shall be in accordance 
withNFPA58. 

SECTION G2415 (404) 
PIPING SYSTEM INSTALLATION 

G2415.1 (404.1) Installation of materials. Materials used 
shall be installed in strict accordance with the standards under 
which the materials are accepted and approved. In the 
absence of such installation procedures, the manufacturer's 
instructions shall be followed. Where the requirements of ref
erenced standards or manufacturer's instructions do not con
form to minimum provisions of this code, the provisions of 
this code shall apply. 

G2415.2 (404.2) CSST. CSST piping systems shall be 
installed in accordance with the terms of their approval, the 
conditions of listing, the manufacturer's instructions and this 
code. 

G2415.3 · (404.3) Prohibited locations. Piping shall not be 
installed in or through a ducted supply, return or exhaust, or a 
clothes chute, chimney or gas vent, dumbwaiter or elevator 
shaft Piping installed downstream of the point of delivery 
shall not extend through any townhouse unit other than the 
unit served by such piping. 
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G2415.4 (404.4) Piping in solid partitions and walls. Con
cealed piping shall not be located in solid partitions and solid 
walls, unless installed in a chase or casing. 

G2415.5 (404.5) Fittings in concealed locations. Fittings 
installed in concealed locations shall be limited to the follow
ing types: 

1. Threaded elbows, tees and couplings. 

2. Brazed fittings. 

3. Welded fittings. 

4. Fittings listed to ANSI LC-1/CSA 6.26 or ANSI LC-4. 

G2415.6 (404.6) Underground penetrations prohibited. 
Gas piping shall not penetrate building foundation walls at 
any point below grade. Gas piping shall enter and exit a 
building at a point above grade and the annular space 
between the pipe and the wall shall be sealed. 

G2415.7 (404.7) Protection against physical damage. 
Where piping will be concealed within light-frame construc
tion assemblies, the piping shall be protected against penetra
tion by fasteners in accordance with Sections G2415.7.1 
through G2415.7.3. · 

Exception: Black steel piping and galvanized steel piping 
shall not be required to be protected. 

G2415.7.1 (404.7.1) Piping through bored holes or 
notches. Where piping is installed through holes or notches 

. in framing members and the piping is located less than 1112 
inches (38 mm) from the framing member face to which 
wall, ceiling or floor membranes will be attached, the pipe 
shall be protected by shield plates that cover the width of 
the pipe and the framing member and that extend not less 
than 4 inches (51 mm) to each side of the framing member. 
Where the framing member that the piping passes through 
is a bottom plate, bottom track, top plate or top track, the 
shield plates shall cover the framing member and extend 
not less than 4 inches (51 mm) above the bottom framing 
member and not less than 4 inches (51 mm) below the top 
framing member. 

G2415.7.2 (404.7.2) Piping installed in other locations. 
Where the piping is located within a framing member and 
is less than 1112 inches (38 mm) from the framing member 
face to which wall, ceiling or floor membranes will be 
attached, the piping shall be protected by shield plates that 
cover the width and length of the piping. Where the piping 
is located outside of a framing member and is located less 
than 1112 inches (38 mm) from the nearest edge of the face 
of the framing member to which the membrane will be 
attached, the piping shall be protected by shield plates that 
cover the width and length of the piping. 

2415.7.3 (404.7.3) Shield plates. Shield plates shall be of 
steel material having a thickness of not less than 0.0575 
inch (l.463 mm) (No. 16 gage). 

G2415.8 (404.8) Piping in solid floors. Piping in solid floors 
shall be laid in channels in the floor and covered in a manner 
that will allow access to the piping with a minimum amount 
of damage to the building. Where such piping is subject to 
exposure to excessive moisture or corrosive substances, the 
piping shall be protected in an approved manner. As an alter-
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native to installation in channels, the piping shall be installed 
in a conduit of Schedule 40 steel, wrought iron, PVC or ABS 
pipe in accordance with Section G2415.6.1 or G2415.6.2. 

G2415.8.l (404.8.1) Conduit with one end terminating 
outdoors. The conduit shall extend into an occupiable por
tion of the building and, at the point where the conduit ter
minates in the building, the space between the conduit and 
the gas piping shall be sealed to prevent the possible entrance 
of any gas leakage. The conduit shall extend not less than 2 
inches (51 mm) beyond the point where the pipe emerges 
from the floor. If the end sealing is capable of withstanding 
the full pressure of the gas pipe, the conduit shall be designed 
for the same pressure as the pipe. Such conduit shall extend 
not less than 4 inches (102 mm) outside the building, shall be 
vented above grade to the outdoors and shall be installed to 
prevent the entrance of water and insects. 

G2415.8.2 ( 404.8.2) Conduit with both ends terminating 
indoors. Where the conduit originates and terminates 
within the same building, the conduit shall originate and 
terminate in an accessible portion of the building and shall 
not be sealed. The conduit shall extend not less than 2 
inches (51 mm) beyond the point where the pipe emerges 
from the floor. 

G2415.9 (404.9) Above-ground piping outdoors. Piping 
installed outdoors shall be elevated not less than 3112 inches 
(152 mm) above ground and where installed across roof sur
faces, shall be elevated not less than 3112 inches (152 mm) 
above the roof surface. Piping installed above ground, out
doors, and installed across the surface of roofs shall be 
securely supported and located where it will be protected from 
physical damage. Where passing through an outside wall, the 
piping shall also be protected against corrosion by coating or 
wrapping with an inert material. Where piping is encased in a 
protective pipe sleeve, the annular space between the piping 
and the sleeve shall be sealed. 

G2415.10 (404.10) Isolation. Metallic piping and metallic 
tubing that conveys fuel gas from an LP-gas storage container 
shall be provided with an approved dielectric fitting to elec
trically isolate the underground portion of the pipe or tube 
from the above ground portion that enters a building. Such 
dielectric fitting shall be installed above ground outdoors. 

G2415.11 (404.11) Protection against corrosion. Metallic 
pipe or tubing exposed to corrosive action, such as soil condi
tion or moisture, .shall be protected in an approved manner. 
Zinc coatings (galvanizing) shall not be deemed adequate 
protection for gas piping underground. Where dissimilar met
als are joined underground, an insulating coupling or fitting 
shall be used. Piping shall not be laid in contact with cinders. 

G2415.11.1 (404.11.1) Prohibited use. Uncoated 
threaded or socket-welded joints shall not be used in pip
ing in contact with soil or where internal or external crev
ice corrosion is known to occur; 

G2415.ll.2 ( 404.11.2) Protective coatings and wrap
ping. Pipe protective coatings and wrappings shall be 
approved for the application and shall be factory applied. 

Exception: Where installed in accordance with the 
manufacturer's instructions, field application of coat-
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ings and wrappings shall be permitted for pipe nipples, 
fittings and locations where the factory coating or 
wrapping has been damaged or necessarily removed at 
joints. 

G2415.12 (404.12) Minimum burial depth. Underground 
piping systems shall be installed a minimum depth of 12 
inches (305 mm) below grade, except as provided for in Sec
tion G2415.12.L 

G2415.12.1 (404.12.1) Individual outside appliances. 
Individual lines to outdoor lights, grills or other appli
ances shall be installed not less than 8 inches (203 mm) 
below finished grade, provided that such installation is 
approved and is installed in locations not susceptible to 
physical damage. 

G2415.13 (404.13) Trenches. The trench shall be graded so 
that the pipe has a firm, substantially continuous bearing on 

· the bottom of the trench. 

G2415.14 (404.14) Piping underground beneath buildings. 
Piping installed underground beneath buildings is prohibited 
except where the piping is encased in a conduit of wrought 
iron, plastic pipe, steel pipe or other approved conduit mate
rial designed to withstand the superimposed loads. The con
duit shall be protected from corrosion in accordance with 
Section G2415.11 and shall be installed in accordance with 
Section G2415.14.l or G2415.14.2. 

G2415.14.1 (404.14.1) Conduit with one end terminat
ing outdoors. The conduit shall extend into an occt:Jpiable 
portion of the building and, at the point where the conduit 
terminates in the building, the space between the conduit 
and the gas piping shall be sealed to prevent the possible 
entrance of any gas leakage. The conduit shall extend not 
less than 2 inches (51 mm) beyond the point where the 
pipe emerges from the floor. Where the end sealing is 
capable of withstanding the full pressure of the gas pipe, 
the conduit shall be designed for the same pressure as the 
pipe. Such conduit shall extend not less than 4 inches (102 
mm) outside the building, shall be vented above grade to 
the outdoors and shall be installed so as to prevent the 
entrance of water and insects. 

G2415.14.2 (404.14.2) Conduit with both ends termi
nating indoors. Where the conduit originates and termi
nates within the same building, the conduit shall originate 
and terminate in an accessible portion of the building and 
shall not be sealed. The conduit shall extend not less than 
2 inches (51 mm) beyond the point where the pipe 
emerges from the floor. 

G2415.15 (404.15) Outlet closures. Gas outlets that do not 
connect to appliances shall be capped gas tight. 

Exception: Listed and labeled flush-mounted-type quick
disconnect devices and listed and labeled gas convenience 
outlets shall be installed in accordance with the manufac
turer's instructions. 

G2415.16 (404.16) Location of outlets. The unthreaded por
tion of piping outlets shall extend not less than 1 inch (25 mm) 
through finished ceilings and walls and where extending 
through floors, outdoor patios and slabs, shall not be less than 
2 inches (51 mm) above them. The outlet fitting or piping 
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shall be securely supported. Outlets shall not be placed 
behind doors. Outlets shall be located in the room or space 
where the appliance is installed. 

Exception: Listed and labeled flush-mounted-type quick
disconnect devices and listed and labeled gas convenience 
outlets shall be installed in accordance with the manufac
turer's instructions. 

G2415.17 (404.17) Plastic pipe. The installation of plastic 
pipe shall comply with Sections G2415.17.1 through 
G2415.17.3. 

G2415.17.1 (404.17.1) Limitations. Plastic pipe shall be 
installed outdoors underground only. Plastic pipe shall not 
be used within or under any building or slab or be operated 
at pressures greater than 100 psig (689 kPa) for natural gas 
or 30 psig (207 kPa) for LP-gas. 

Exceptions: 

1. Plastic pipe shall be permitted to terminate above 
ground outside of buildings where installed in 
premanufactured anodeless risers or service head 
adapter risers that are installed in accordance 
with the manufacturer's instructions., 

2. Plastic pipe shall be permitted to terminate with a 
wall head adapter within buildings where the 
plastic pipe is inserted in a piping material for 
fuel gas use in buildings. 

3. Plastic pipe shall be permitted under outdoor 
patio, walkway and driveway slabs provided that 
the burial depth complies with Section G2415.10. 

G2415.17.2 (404.17.2) Connections. Connections out
doors and underground between metallic and plastic pip
ing shall be made only with transition fittings conforming 
to ASTM D 2513 Category I or ASTM F 1973. 

G2415.17.3 (404.17.3) Tracer. A yellow insulated copper 
tracer wire or other approved conductor shall be installed 
adjacent to underground nonmetallic piping. Access shall 
be provided to the tracer wire or the tracer wire shall ter
minate above ground at each end of the nonmetallic pip
ing. The tracer wire size shall not be less than 18 AWG 
and the insulation type shall be suitable for direct burial. 

G2415.18 (404.18) Pipe cleaning. The use of a flammable or I 
combustible gas to clean or remove debris from a piping sys
tem shall be prohibited. 

G2415.19 (404.19) Prohibited devices. A device shall not be 
placed inside the piping or fittings that will reduce the cross
sectional area or otherwise obstruct the free flow of gas. 

Exceptions: 

1. Approved gas filters. 

2. An approved fitting or device where the gas piping 
system has been sized to accommodate the pressure 
drop of the fitting or device. 

G2415.20 (404.20) Testing of piping. Before any system of 
piping is put in service or concealed, it shall be tested to 
ensure that it is gas tight. Testing, inspection and purging of 
piping systems shall comply with Section G2417. 
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SECTION G2416 (405) 
PIPING BENDS AND CHANGES IN DIRECTION 

G2416.1 (405.1) General. Changes in direction of pipe shall 
be permitted to be made by the use of fittings, factory bends 
or field bends. 

G2416.2 (405.2) Metallic pipe. Metallic pipe bends shall 
comply with the following: 

1. Bends shall be made only with bending tools and pro
cedures intended for that purpose. 

2. All bends shall be smooth and free from buckling, 
cracks or other evidence of mechanical damage. 

3. The longitudinal weld of the pipe shall be near the neu
tral axis of the bend. 

4. Pipe shall not be bent through an arc of more than 90 
degrees (1.6 rad). 

5. The inside radius of a bend shall be not less than six 
times the outside diameter of the pipe. 

G2416.3 (405.3) Plastic pipe. Plastic pipe bends shall com
ply with the following: 

1. The pipe shall not be damaged and the internal diame
ter of the pipe shall not be effectively reduced. 

2. Joints shall not be located in pipe bends. 

3. The radius of the inner curve of such bends shall not be 
less than 25 times the inside diameter of the pipe. 

4. Where the piping manufacturer specifies the use of spe
cial bending tools or procedures, such tools or proce
dures shall be used. 

SECTION G2417 (406) 
INSPECTION, TESTING AND PURGING 

G2417.1 (406.1) General. Prior to acceptance and initial 
operation, all piping installations shall be visually inspected 
and pressure tested to determine that the materials, design, 
fabrication and installation practices comply with the require
ments of this code. 

G2417.1.1 (406.1.1) Inspections. Inspection shall consist 
of visual examination, during or after manufacture, fabri
cation, assembly or pressure tests. 

G2417.1.2 (406.1.2) Repairs and additions. In the event 
repairs or additions are made after the pressure test, the 
affected piping shall be tested. 

Minor repairs and additions are not required to bepres
sure tested provided that the work is inspected and con
nections are tested with a noncorrosive leak-detecting 
fluid or other approved ieak-detecting methods. 

G2417.1.3 (406.1.3) New branches. Where new branches 
are installed to new appliances, only the newly installed 
branches shall be required to be pressure tested. Connec
tions between the new piping and the existing piping shall 
be tested with a noncorrosive leak-detecting fluid or other 
approved leak-detecting methods. 

G2417.1.4 (406.1.4) Section testing. A piping system 
shall be permitted to be tested as a complete unit or in sec-
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tions. Under no circumstances shall a valve in a line be 
used as a bulkhead between gas in one section of the pip
ing system and test medium in an adjacent section, except I 
where a double block and bleed valve system is installed. 
A valve shall not be subjected to the test pressure unless it 
can be determined that the valve, including the valve clos
ing mechanism, is designed to safely withstand the test 
pressure. 

G2417.1.5 (406.1.5) Regulators and valve assemblies. 
Regulator and valve assemblies fabricated independently 
of the piping system in which they are to be installed shall 
be permitted to be tested with inert gas or air at the time of 
fabrication. 

G2417.1.6 (406.1.6) Pipe clearing. Prior to testing, the 
interior of the pipe shall be cleared of all foreign material. 

G2417.2 (406.2) Test medium. The test medium shall be air, 
nitrogen, carbon dioxide or an inert gas. Oxygen shall not be 
used. 

G2417.3 (406.3) Test preparation. Pipe joints, including 
welds, shall be left exposed for examination during the test. 

Exception: Covered or concealed pipe end joints that 
have been previously tested in accordance with this code. 

G2417.3.1 (406.3.1) Expansion joints. Expansion joints 
shall be provided with temporary restraints, if required, for 
the additional thrust load under test. 

G2417.3.2 (406.3.2) Appliance and equipment isola
tion. Appliances and equipment that are not to be included 
in the test shall be either disconnected from the piping or 
isolated by blanks, blind flanges or caps. 

G2417.3.3 (406.3.3) Appliance and equipment discon
nection. Where the piping system is connected to appli
ances or equipment designed for operating pressures of 
less than the test pressure, such appliances or equipment 
shall be isolated from the piping system by disconnecting 
them and capping the outlet(s). 

G2417.3.4 (406.3.4) Valve isolation. Where the piping 
system is connected to appliances or equipment designed 
for operating pressures equal to or greater than the test 
pressure, such appliances or equipment shall be isolated 
from the piping system by closing the individual appliance 
or equipment shutoff valve(s). 

G2417.3.5 (406.3.5) Testing precautions. Testing of pip
ing systems shall be performed in a manner that protects 
the safety of employees and the public during the test. 

G2417.4 (406.4) Test pressure measurement. Test pressure 
shall be measured with a manometer or with a pressure-mea
suring device designed and calibrated to read, record, or indi
cate a pressure loss caused by leakage during the pressure 
test period. The source of pressure shall be isolated before the 
pressure tests are made. Mechanical gauges used to measure 
test pressures shall have a range such that the highest end of 
the scale is not greater than five times the test pressure. 

G2417.4.1 (406.4.1) Test pressure. The test pressure to 
be used shall be not less than 11

/ 2 times the proposed max
imum working pressure, but not less than 3 psig (20 kPa 
gauge), irrespective of design pressure. Where the test 
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pressure exceeds 125 psig (862 kPa gauge), the test pres
sure shall not exceed a value that produces a hoop stress in 
the piping greater than 50 percent of the specified mini
mum yield strength of the pipe. 

G2417.4.2 (406.4.2) Test duration. The test duration 
shall be not less than 10 minutes. 

G2417.5 (406.5) Detection of leaks and defects. The piping 
system shall withstand the test pressure specified without 
showing any evidence of leakage or other defects. Any reduc
tion of test pressures as indicated by pressure gauges shall be 
deemed to indicate the presence of a leak unless such reduc
tion can be readily attributed to some other cause. 

G2417.5.1 (406.5.1) Detection methods. The leakage 
shall be loc.ated by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak 
detection methods. 

G2417.5.2 (406.5.2) Corrections. Where leakage or other 
defects are located, the affected portion of the piping sys
tem shall be repaired or replaced and retested. 

G2417.6 (406.6) Piping system and equipment leakage 
check. Leakage checking of systems and equipment shall be 
in accordance with Sections G2417.6.l through G2417.6.4. 

G2417.6.1 (406.6.1) Test gases. Leak checks using fuel 
gas shall be permitted in piping systems that have been 
pressure tested in accordance with Section G2417. 

G2417.6.2 (406.6.2) Before turning gas on. During the 
process of turning gas on into a system of new gas piping, 
the entire system shall be inspected to determine that there 
are no open fittings or ends and that all valves at unused 
outlets are closed and plugged or capped. 

G2417.6.3 (406.6.3) Leak check. Iriunediately after the 
gas is turned on into a new system or into a system that has 
been initially restored after an interruption of service, the 
piping system shall be checked for leakage. Where leakage 
is indicated, the gas supply shall be shut off until the nec
essary repairs have been made. 

G2417.6.4 (406.6.4) Placing appliances and equipment 
in operation. Appliances and equipment shall not be 
placed in operation until after the piping system has been 
checked for leakage in accordance with Section 
G2417.6.3, the piping system has been purged in accor
dance with Section G2417.7 and the connections to the 
appliances have been checked for leakage. 

G2417.7 (406.7) Purging. The purging of piping shall be in 
accordance with Sections G2417. 7 .1 through 2417. 7.3. 

G2417.7.1 (406.7.1) Piping systems required to be 
purged outdoors. The purging of piping systems shall be 
in accordance with the provisions of Sections G2417;7.1.1 
through G2417. 7 .1.4 where the piping system meets either 
of the following: 

1. The design operating gas pressure is greater than 2 
psig (13.79 kPa). 

2. The piping being purged contains one or more sec
tions of pipe or tubing meeting the size and length 
criteria of Table G2417.7.1.1. 
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G2417.7.1.1 (406.7.1.1) Removal from service. 
Where existing gas piping is opened, the section that is 
opened shall be isolated from the gas supply and the 
line pressure vented in accordance with Section 
G2417.7.1.3. Where gas piping meeting the criteria of 
Table G2417.7.1.1 is removed from service, the resid
ual fuel gas in the piping shall be displaced with an 
inert gas. 

TABLE G2417.7.1.1 (406.7.1.1) 
SIZE AND LENGTH OF PIPING 

NOMINAL PIPE SIZE LENGTH OF PIPING 
(inches)" (feet) 

C.2\<3 >50 

'?:. 3 <4 >30 

C.4<6 > 15 

C.6<8 > 10 

'?:. 8 Any length 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

a. CSST EHD size of 62 is equivalent to nominal 2-inch pipe or tubing size. 

G2417.7.1.2 (406.7.1.2) Placing in operation. Where 
gas piping containing air and meeting the criteria of 
Table G2417.7.l.1 is placed in operation, the air in the 
piping shall first be displaced with an inert gas. The 
inert gas shall then be displaced with fuel gas in accor
dance with Section G2417.7.l.3. 

G2417.7.1.3 (406.7.1.3) Outdoor discharge of 
purged gases. The open end of a piping system being 
pressure vented or purged shall discharge directly to an 
outdoor location. Purging operations shall comply will 
all of the following requirements: 

1. The point of discharge shall be controlled with a 
shutoff valve. 

2. The point of discharge shall be located not less 
than 10 feet (3048 mm) from sources of ignition, 
not less than 10 feet (3048 mm) from building 
openings and not less than 25 feet (7620 mm) 
from mechanical air intake openings. 

3. During discharge, the open point of discharge 
shall be continuously attended and monitored 
with a combustible gas indicator that complies 
with Section G2417.7.1.4. 

4. Purging operations introducing fuel gas shall be 
stopped when 90 percent fuel gas by volume is 
detected within the pipe. 

5. Persons not involved in the purging operations 
shall be evacuated from all areas within 10 feet 
(3048 mm) of the point of discharge. 

G2417.7.1.4 (406.7.1.4) Combustible gas indicator. 
Combustible gas indicators shall be listed and shall be 
calibrated in accordance with the manufacturer's 
instructions. Combustible gas indicators shall numeri
cally display a volume scale from zero percent to 100 
percent in 1 percent or smaller increments. 

G2417.7.2 (406.7.2) Piping systems allowed to be 
purged indoors or outdoors. The purging of piping sys
tems shall be in accordance with the provisions of Section 
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G2417.7.2.l where the piping system meets both of the 
following: 

1. The design operating gas pressure is 2 psig (13.79 
kPa) or less. 

2. The piping being purged is constructed entirely from 
pipe or tubing not meeting the size and length crite
ria of Table G2417.7.l.1. 

G2417.7.2.1 (406.7.2.1) Purging procedure. The pip
ing system shall be purged in accordance with one or 
more of the following: 

1. The piping shall be purged with fuel gas and shall 
discharge to the outdoors. 

2. The piping shall be purged with fuel gas and shall 
discharge to the indoors or outdoors through an 
appliance burner not located in a combustion 
chamber. Such burner shall be provided with a 
continuous source of ignition. 

3. The piping shall be purged with fuel gas and shall 
discharge to the indoors or outdoors through a 
burner that has a continuous source of ignition 
and that is designed for such purpose. 

4. The piping shall be purged with fuel gas that is 
discharged to the indoors or outdoors, and the 
point of discharge shall be monitored with a 
listed combustible gas detector in accordance 
with Section G2417.7.2.2. Purging shall be 
stopped when fuel gas is detected. 

5. The piping shall be purged by the gas supplier in 
accordance with written procedures. 

G2417.7.2.2 (406.7.2.2) Combustible gas detector. 
Combustible gas detectors shall be listed and shall be 
calibrated or tested in accordance with the manufac
turer's instructions. Combustible gas detectors shall be 
capable of indicating the presence of fuel gas. 

G2417.7.3 (406.7.3) Purging appliances and equip· 
ment. After the piping system has been placed in opera
tion, appliances and equipment shall be purged before 
being placed into operation. 

SECTION G2418 (407) 
PIPING SUPPORT 

G2418.1 (407.1) General. Piping shall be provided with sup
port in accordance with Section G2418.2. 

G2418.2 (407.2) Design and installation. Piping shall be 
supported with metal pipe hooks, metal pipe straps, metal 
bands, metal brackets, metal hangers or building structural 
components suitable for the size of piping, of adequate 
strength and quality, and located at intervals so as to prevent 
or damp out excessive vibration. Piping shall be anchored to 
prevent undue strains on connected appliances and shall not 
be supported by other piping. Pipe hangers and supports shall 
conform to the requirements of MSS SP-58 and shall be 
spaced in accordance with Section G2424. Supports, hangers 
and anchors shall be installed so as not to interfere with the 
free expansion and contraction of the piping between 
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anchors. All parts of the supporting equipment shall be 
designed and installed so that they will not be disengaged by 
movement of the supported piping. 

SECTION G2419 (408) 
DRIPS AND SLOPED PIPING 

G2419.1 (408.1) Slopes. Piping for other than dry gas condi
tions shall be sloped not less than 1

/ 4 inch in 15 feet (6.4 mm 
in 4572 mm) to prevent traps. 

G2419.2 (408.2) Drips. Where wet gas exists, a drip shall be 
provided at any point in the line of pipe where condensate 
could collect. A drip shall also be provided at the outlet of the 
meter and shall be installed so as to constitute a trap wherein 
an accumulation of condensate will shut off the flow of gas 
before the condensate will run back into the meter. 

G2419.3 (408.3) Location of drips. Drips shall be provided 
with ready access to permit cleaning or emptying. A drip shall 
not be located where the condensate is subject to freezing. 

G2419.4 (408.4) Sediment trap. Where a sediment trap is 
not incorporated as part of the appliance, a sediment trap shall 
be installed downstream of the appliance shutoff valve as 
close to the inlet of the appliance as practical. The sediment 
trap shall be either a tee fitting having a capped nipple of any 
length installed vertically in the bottommost opening of the 
tee as illustrated in Figure G2419 .4 or other device approved 
as an effective sediment trap. illuminating appliances, ranges, 
clothes dryers, decorative vented appliances for installation in 
vented fireplaces, gas fireplaces and outdoor grills need not 
be so equipped. 

TEE-

NIPPLE 
OF ANY 
LENGTH---

CAP---

TO GAS SUPPLY IF 
BRANCH CONNECTS 
TO APPLIANGJ:; OR TO 
APPLIANCE IF BRANCH 
CONNECTS TO GAS 
SUPPLY 

FIGURE G2419.4 (408.4) 
METHOD OF INSTALLING A TEE FITTING SEDIMENT TRAP 
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SECTION G2420 (409) 
SHUTOFF VALVES 

G2420.1 (409.1) General. Piping systems shall be provided 
with shutoff valves in accordance with this section. 

G2420.1.1 ( 409.1.1) Valve approval. Shutoff valves shall 
be of an approved type; shall be constructed of materials 
compatible with the piping; and shall comply with the 
standard that is applicable for the pressure and application, 
in accordance with Table G2420.l.1. 

G2420.1.2 (409.1.2) Prohibited locations. Shutoff valves 
shall be prohibited in concealed locations and furnace ple
nums. 

G2420.1.3 (409.1.3) Access to shutoff valves. Shutoff 
valves shall be located in places so as to provide access for 
operation and shall be installed so as to be protected from 
damage. 

G2420.2 (409.2) Meter valve. Every meter shall be equipped 
with a shutoff valve located on the supply side of the meter. 

G2420.3 (409.3.2) Individual buildings. In a common sys
tem serving more than one building, shutoff valves shall be 
installed outdoors at each building. 

G2420.4 (409.4) MP regulator valves. A listed shutoff valve 
shall be installed immediately ahead of each MP regulator. 

G2420.5 ( 409.5) Appliance shutoff valve. Each appliance 
shall be provided with a shutoff valve in accordance with 
Section G2420.5.l, G2420.5.2 or G2420.5.3. 

G2420.5.1 (409.5.1) Located within same room. The 
shutoff valve shall be located in the same room as the 
appliance. The shutoff valve shall be within 6 feet (1829 
mm) of the appliance, and shall be installed upstream of 
the union, connector or quick disconnect device it serves. 
Such shutoff valves shall be provided with access. Appli
ance shutoff valves located in the firebox of a fireplace 
shall be installed in accordance with the appliance manu
facturer's instructions. 

G2420.5.2 (409.5.2) Vented decorative appliances and 
room heaters. Shutoff valves for vented decorative appli
ances, room heaters and decorative appliances for installa
tion in vented fireplaces shall be permitted to be installed 
in an area remote from the appliances where such valves 
are provided with ready access. Such valves shall be per
manently identified and shall not serve another appliance. 
The piping from the shutoff valve to within 6 feet (1829 
mm) of the appliance shall be designed, sized and 
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installed in accordance with Sections G2412 through 
G2419. 

G2420.5.3 (409.5.3) Located at manifold. Where the 
appliance shutoff valve is installed at a manifold, such 
shutoff valve shall be located within 50 feet (15 240 mm) 
of the appliance served and shall be readily accessible and 
permanently identified. The piping from the manifold to 
within 6 feet (1829 mm) of the appliance shall be 
designed, sized and installed in accordance with Sections 
G2412 through G2419. 

SECTION G2421 (410) 
FLOW CONTROLS 

G2421.1 (410.1) Pressure regulators. A line pressure regu
lator shall be installed where the appliance is designed to 
operate at a lower pressure than the supply pressure. Line gas 
pressure regulators shall be listed as complying with ANSI 
Z21.80. Access shall be provided to pressure regulators. 
Pressure regulators shall be protected from physical damage. 
Regulators installed on the exterior of the building shall be 
approved for outdoor installation. 

G2421.2 (410.2) MP regulators. MP pressure regulators 
shall comply with the following: 

1. The MP regulator shall be approved and shall be suit
able for the inlet and outlet gas pressures for the appli
cation. 

2. The MP regulator shall maintain a reduced outlet pres
sure under lock-up (no-flow) conditions. 

3. The capacity of the MP regulator, determined by pub
lished ratings of its manufacturer, shall be adequate to 
supply the appliances served. 

4. The MP pressure regulator shall be provided with 
access. Where located indoors, the regulator shall be 
vented to the outdoors or shall be equipped with a leak
lirniting device, in either case complying with Section 
G2421.3. 

5. A tee fitting with one opening capped or plugged shall 
be installed between the MP regulator and its upstream 
shutoff valve. Such tee fitting shall be positioned to 
allow connection of a pressure-measuring instrument 
and to serve as a sediment trap. 

6. A tee fitting with one opening capped or plugged shall 
be installed not less than 10 pipe diameters downstream 
of the MP regulator outlet. Such tee fitting shall be 

TABLE G2420.1.1 (409.1.1) 
MANUAL GAS VALVE STANDARDS 

APPLIANCE SHUTOFF OTHER VALVE APPLICATIONS 

VALVE STANDARDS VALVE APPLICATION UP TO UPTO UPTO UPTO UPTO 
1/ 2 psig PRESSURE 1/ 2 psig PRESSURE 2 psig PRESSURE 5 psig PRESSURE 125 psig PRESSURE 

ANSIZ21.15 x - - - -

ASMEB 16.44 x x x· xb -

ASMEB 16.33 x x x x x 
For SI: 1 pound per square inch gauge= 6.895 kPa. 
a. If labeled 2G. 
b. If labeled 5G. 
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positioned to allow connection of a pressure-measuring 
instrument. 

7. Where connected to rigid piping, a union shall be 
installed within 1 foot (304 mm) of either side of the 
MP regulator. 

G2421.3 (410.3) Venting of regulators. Pressure regulators 
that require a vent shall be vented directly to the outdoors. 
The vent shall be designed to prevent the entry of insects, 
water and foreign objects. 

Exception: A vent to the outdoors is not required for reg
ulators equipped with and labeled for utilization with an 
approved vent-limiting device installed in accordance with 
the manufacturer's instructions. 

G2421.3.l (410.3.1) Vent piping. Vent piping for relief 
vents and breather vents shall be constructed of materials 
allowed for gas piping in accordance with Section G2414. 
Vent piping shall be not smaller than the vent connection 
on the pressure regulating device. Vent piping serving 
relief vents and combination relief and breather vents shall 
be run independently to the outdoors and shall serve only a 
single device vent. Vent piping serving only breather vents 
is permitted to be connected in a manifold arrangement 
where sized in accordance with an approved design that 
minimizes backpressure in the event of diaphragm rupture. 
Regulator vent piping shall not exceed the length specified 
in the regulator manufacturer's installation instructions. 

G2421.4 (410.4) Excess flow valves. Where automatic 
excess flow valves are installed, they shall be listed for the 
application and shall be sized and installed in accordance 
with the manufacturer's instructions. 

G2421.5 (410.5) Flashback arrestor check valve. Where 
fuel gas is used with oxygen in any hot work operation, a 
listed protective device that serves as a combination flash
back arrestor and backflow check valve shall be installed at 
an approved location on both the fuel gas and oxygen supply 
lines. Where the pressure of the piped fuel gas supply is 
insufficient to ensure such safe operation, approved equip
ment shall be installed between the gas meter and the appli
ance that increases pressure to the level required for such safe 
operation. 

SECTION G2422 (411) 
APPLIANCE CONNECTIONS 

G2422.1 (411.1) Connecting appliances. Appliances shall 
be connected to the piping system by one of the following: 

1. Rigid metallic pipe and fittings. 

2. Corrugated stainless steel tubing (CSST) where 
installed in accordance with the manufacturer's instruc
tions. 

3. Listed and labeled appliance connectors in compliance 
with ANSI Z21.24 and installed in accordance with the 
manufacturer's instructions and located entirely in the 
same room as the appliance. 

4. Listed and labeled quick-disconnect devices used in 
conjunction with listed and labeled appliance connec
tors. 
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5. Listed and labeled convenience outlets used in conjunc
tion with listed and labeled appliance connectors. 

6. Listed and labeled outdoor appliance ·connectors in 
compliance with ANSI Z21.75/CSA 6.27 and installed 
in accordance with the manufacturer's instructions. 

7. Listed outdoor gas hose connectors in compliance with 
ANSI Z21.54 used to connect portable outdoor appli
ances. The gas hose connection shall be made only in 
the outdoor area where the appliance is used, and shall 
be to the gas piping supply at an appliance shutoff 
valve, a listed quick-disconnect device or listed gas 
convenience outlet. 

G2422.1.1 (411.1.2) Protection from damage. Connec
tors and tubing shall be installed so as to be protected 
against physical damage. 

G2422.l.2 (411.1.3) Connector installation. Appliance 
fuel connectors shall be installed in accordance with the 
manufacturer's instructions and Sections G2422.l.2.l 
through G2422.l.2.4. 

G2422.1.2.1 (411.1.3.1) Maximum length. Connec
tors shall have an overall length not to exceed 6 feet 
(1829 mm). Measurement shall be made along the cen
terline. of the connector. Only one connector shall be 
used for each appliance. 

Exception: Rigid metallic piping used to connect an 
appliance to the piping system shall be permitted to 
have a total length greater than 6 feet (1829 mm) 
provided that the connecting pipe is sized as part of 
the piping system in accordance with Section G2413 
and the location of the appliance shutoff valve com
plies with Section G2420.5. 

G2422.1.2.2 (411.1.3.2) Minimum size. Connectors 
shall have the capacity for the total demand of the con
nected appliance. 

G2422.1.2.3 (411.1.3.3) Prohibited locations and 
penetrations. Connectors shall not be concealed 
within, or extended through, walls, floors, partitions, 
ceilings or appliance housings. 

Exceptions: 

1. Connectors constructed of materials allowed 
for piping systems in accordance with Section 
G2414 shall be permitted to pass through 
walls, floors, partitions and ceilings where 
installed in accordance with Section 
G2420.5.2 or G2420.5.3. 

2. Rigid steel pipe connectors shall be permitted 
to extend through openings in appliance hous
ings. 

3. Fireplace inserts that are factory equipped 
with grommets, sleeves or other means of pro
tection in accordance with the listing of the 
appliance. 

4. Sernirigid tubing and listed connectors shall 
be permitted to extend through an opening in 
an appliance housing, cabinet or casing where 
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the tubing or connector is protected against 
damage. 

G2422.1.2.4 (411.1.3.4) Shutoff valve. A shutoff valve 
not less than the nominal size of the connector shall be 
installed ahead of the connector in accordance with 
Section G2420.5. 

G2422.1.3 (411.1.5) Connection of gas engine-powered 
air conditioners. Internal combustion engines shall not be 
rigidly connected to the gas supply piping. 

G2422.1.4 (411.1.6) Unions. A union fitting shall be pro
vided for appliances connected by rigid metallic pipe. 
Such unions shall be accessible and located within 6 feet 
(1829 mm) of the appliance. 

G2422.1.5 (411.1.4) Movable appliances. Where appli
ances are equipped with casters or are otherwise subject to 
periodic movement or relocation for purposes such as rou
tine cleaning and maintenance, such appliances shall be 
connected to the supply system piping by means of an 
appliance connector listed as complying with ANSI 
Z21.69 or by means of Item 1 of Section G2422.l. Such 
flexible connectors shall be installed and protected against 
physical damage in accordance with the manufacturer's 
instructions. 

G2422.2 (411.3) Suspended low-intensity infrared tube 
heaters. Suspended low-intensity infrared tube heaters shall 
be connected to the building piping system with a connector 
listed for the application complying with ANSI Z21.24/CGA 
6.10. The connector shall be installed as specified by the tube 
heater manufacturer's instructions. 

SECTION G2423 (413) 
COMPRESSED NATURAL GAS MOTOR 

VEHICLE FUEL-DISPENSING FACILITIES 

G2423.1 (413.1) General. Motor fuel-dispensing facilities 
for CNG fuel shall be in accordance with Section 413 of the 
Internatio.nal Fuel Gas Code. 

SECTION G2424 (415) 
PIPING SUPPORT INTERVALS 

G2424.1 (415.1) Interval of support. Piping shall be sup
ported at intervals not exceeding the spacing specified in 
Table G2424. l. Spacing of supports for CSST shall be in 
accordance with the CSST manufacturer's instructions. 

STEEL PIPE, 
NOMINAL SIZE 

OF PIPE 
(inches) 

112 
3/4 or 1 

11/4 or larger 
(horizontal) 

l1I4 or larger 
(vertical) 

TABLE G2424.1 (415.1) 
SUPPORT OF PIPING 

SPACING OF 
NOMINAL SIZE 

SUPPORTS 
OF TUBING 

SMOOTH-WALL 
(feet) (inch O.D.) 

6 112 

8 s/gor3/4 

10 \or 1 
(horizontal) 

Every floor 1 or larger 
level (vertical) 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

SPACING OF 
SUPPORTS 

(feet) 

4 

6 

8 

Every floor 
level 
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SECTION G2425 (501) 
GENERAL 

G2425.1 (501.1) Scope. This section shall govern the instal
lation, maintenance, repair and approval of factory-built 
chimneys, chimney liners, vents and connectors and the utili
zation of masonry chimneys serving gas-fired appliances. 

G2425.2 (501.2) General. Every appliance shall discharge 
the products of combustion to the outdoors, except for appli
ances exempted by Section G2425.8. 

G2425.3 (501.3) Masonry chimneys. Masonry chimneys 
shall be constructed in accordance with Section G2427 .5 and 
Chapter 10. 

G2425.4 (501.4) Minimum size of chimney or vent. Chim
neys and vents shall be sized in accordance with Sections 
G2427 and G2428. 

G2425.5 (501.5) Abandoned inlet openings. Abandoned 
inlet openings in chimneys and vents shall be closed by an 
approved method. 

G2425.6 (501.6) Positive pressure. Where an appliance 
equipped with a mechanical forced draft system creates a 
positive pressure in the venting system, the venting system 
shall be designed for positive pressure applications. 

G2425.7 (501.7) Connection to fireplace. Connection of 
appliances to chimney flues serving fireplaces shall be in 
accordance with Sections G2425.7.1 through G2425.7.3. 

G2425.7.1 (501.7.1) Closure and access. A noncombusti
ble seal shall be provided below the point of connection to 
prevent entry of room air into the flue. Means shall be pro
vided for access to the flue for inspection and cleaning. 

G2425.7.2 (501.7.2) Connection to factory-built fire
place flue. An appliance shall not be connected to a flue 
serving a factory-built fireplace unless the appliance is 
specifically listed for such installation. The connection 
shall be made in accordance with the appliance manufac
turer's installation instructions. 

G2425.7.3 (501.7.3) Connection to masonry fireplace 
flue. A connector shall extend from the appliance to the 
flue serving a masonry fireplace such that the flue gases 
are exhausted directly into the flue. The connector shall be 
accessible or removable for inspection and cleaning of 
both the connector and the flue. Listed direct connection 
devices shall be installed in accordance with their listing. 

G2425.8 (501.8) Appliances not required to be vented. The 
following appliances shall not be required to be vented: 

1. Ranges. 

2. Built-in domestic cooking units listed and marked for 
optional venting. 

3. Hot plates and laundry stoves. 

4. Type 1 clothes dryers (Type 1 clothes dryers shall be 
exhausted in accordance with the requirements of Sec
tion G2439). 

5. Refrigerators. 

6. Counter appliances. 

7. Room heaters listed for unvented use. 
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Where the appliances listed in Items 5 through 7 above are 
installed so that the aggregate input rating exceeds 20 Btu per 
hour per cubic foot (207 W/m3

) of volume of the room or 
space in which such appliances are installed, one or more 
shall be provided with venting systems or other approved 
means for conveying the vent gases to the outdoor atmo
sphere so that the aggregate input rating of the remaining 
unvented appliances does not exceed 20 Btu per hour per 
cubic foot (207 W/m3

). Where the room or space in which the 
appliance is installed is directly connected to another room or 
space by a doorway, archway or other opening of comparable 
size that cannot be closed, the volume of such adjacent room 
or space shall be permitted to be included in the calculations. 

G2425.9 (501.9) Chimney entrance. Connectors shall con
nect to a masonry chimney flue at a point not less than 12 
inches (305 mm) above the lowest portion of the interior of 
the chimney flue. 

G2425.10 (501.10) Connections to exhauster. Appliance 
connections to a chimney or vent equipped with a power 
exhauster shall be made on the inlet side of the exhauster. 
Joints on the positive pressure side of the exhauster shall be 
sealed to prevent flue-gas leakage as specified by the manu
facturer's installation instructions for the exhauster. 

G2425.ll (501.11) Masonry chimneys. Masonry chimneys 
utilized to vent appliances shall be located, constructed and 
sized as specified in the manufacturer's installation instruc
tions for the appliances being vented and Section G2427. 

G2425.12 (501.12) Residential and low-heat appliances 
flue lining systems. Flue lining systems for use with residen
tial-type and low-heat appliances shall be limited to the fol
lowing: 

1. Clay flue lining complying with the requirements of 
ASTM C 315 or equivalent. Clay flue lining shall be 
installed in accordance with Chapter 10. 

2. Listed chimney lining systems complying with UL 
1777. 

3. Other approved materials that will resist, without 
cracking, softening or corrosion, flue gases and con
densate at temperatures up to l,800°F (982°C). 

G2425.13 (501.13) Category I appliance flue lining sys
tems. Flue lining systems for use with Category I appliances 
shall be limited to the following: 

1. Flue lining systems complying with Section G2425.12. 

2. Chimney lining systems listed and labeled for use with 
gas appliances with draft hoods and other Category I 
gas appliances listed and labeled for use with Type B 
vents. 

G2425.14 (501.14) Category II, III and IV appliance vent
ing systems. The design, sizing and installation of vents for 
Category II, ill and N appliances shall be in accordance with 
the appliance manufacturer's instructions. 

G2425.15 (501.15) Existing chimneys and vents. Where an 
appliance is permanently disconnected from an existing 
chimney or vent, or where an appliance is connected to an 
existing chimney or vent during the process of a new installa-

562 

tion, the chimney or vent shall comply with Sections 
G2425.15.1 through G2425.15.4. 

G2425.15.1 (501.15.1) Size. The chimney or vent shall be 
resized as necessary to control flue gas condensation in the 
interior of the chimney or vent and to provide the appli
ance or appliances served with the required draft. For Cat
egory I appliances, the resizing shall be in accordance 
with Section G2426. 

G2425.15.2 (501.15.2) Flue passageways. The flue gas 
passageway shall be free of obstructions and combustible 
deposits and shall be cleaned if previously used for vent
ing a solid or liquid fuel-burning appliance or fireplace. 
The flue liner, chimney inner wall or vent inner wall shall 
be continuous and shall be free of cracks, gaps, perfora
tions, or other damage or deterioration that would allow 
the escape of combustion products, including gases, mois
ture and creosote. 

G2425.15.3 (501.15.3) Cleanout. Masonry chimney flues 
shall be provided with a cleanout opening having a mini
mum height of 6 inches (152 mm). The upper edge of the 
opening shall be located not less than 6 inches (152 mm) 
below the lowest chimney inlet opening. The cleanout 
shall be provided with a tight-fitting, noncombustible 
cover. 

G2425.15.4 (501.15.4) Clearances. Chimneys and vents 
shall have airspace clearance to combustibles in accor
dance with Chapter 10 and the chimney or vent manufac
turer's installation instructions. 

Exception: Masonry chimneys without the required 
air-space clearances shall be permitted to be used if 
lined or relined with a chimney lining system listed for 
use in chimneys with reduced clearances in accordance 
with UL 1777. The chimney clearance shall be not less 
than that permitted by the terms of the chimney liner 
listing and the manufacturer's instructions. 

G2425.15.4.1 (501.15.4.1) Fireblocking. Noncombus
tible fireblocking shall be provided in accordance with 
Chapter 10. 

SECTION G2426 (502) 
VENTS 

G2426.1 (502.1) General. Vents, except as provided in Sec
tion G2427.7, shall be listed and labeled. Type B and BW 
vents shall be tested in accordance with UL 441. Type L 
vents shall be tested in accordance with UL 641. Vents for 
Category II and ill appliances shall be tested in accordance 
with UL 173 8. Plastic vents for Category IV appliances shall 
not be required to be listed and labeled where such vents are 
as specified by the appliance manufacturer and are installed 
in accordance with the appliance manufacturer's instructions. 

G2426.2 (502.2) Connectors required. Connectors shall be 
used to connect appliances to the vertical chimney or vent, 
except where the chimney or vent is attached directly to the 
appliance. Vent connector size, material, construction and 
installation shall be in accordance with Section G2427. 
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G2426.3 (502.3) Vent application. The application of vents 
shall be in accordance with Table G2427.4. 

G2426.4 (502.4) Insulation shield. Where vents pass 
through insulated assemblies, an insulation shield constructed 
of steel having a minimum thickness of 0.0187 inch (0.4712 
mm) (No. 26 gage) shall be installed to provide clearance 
between the vent and the insulation material. The clearance 
shall not be less than the clearance to combustibles specified 
by the vent manufacturer's installation instructions. Where 
vents pass through attic space, the shield shall terminate not 
less than 2 inches (51 mm) above the insulation materials and 
shall be secured in place to prevent displacement. Insulation 
shields provided as part of a listed vent system shall be 
installed in accordance with the manufacturer's instructions. 

G2426.5 (502.5) Installation. Vent systems shall be sized, 
installed and terminated in accordance with the vent and 
appliance manufacturer's installation instructions and Sec
tion G2427. 

G2426.6 (502.6) Support of vents. All portions of vents 
shall be adequately supported for the design and weight of the 
materials employed. 

G2426.7 (502.7) Protection against physical damage. In 
concealed locations, where a vent is installed through holes 
or notches in studs, joists, rafters or similar members less 
than 11

/ 2 inches (38 mm) from the nearest edge of the mem
ber, the vent shall be protected by shield plates. Protective 
steel shield plates having a minimum thickness of 0.0575-
inch (l.463 mm) (16 gage) shall cover the area of the vent 
where the member is notched or bored and shall extend a 
minimum of 4 inches (102 mm) above sole plates, below top 
plates and to each side of a stud, joist or rafter. 

G2426.7.1 (502.7.1) Door swing. Appliance and equip
ment vent terminals shall be located such that doors cannot 
swing within 12 inches (305 mm) horizontally of the vent 
terminal. Door stops or closures shall not be installed to 
obtain this clearance. 

SECTION G2427 (503) 
VENTING OF APPLIANCES 

G2427.1 (503.1) General. The venting of appliances shall be 
in accordance with Sections G2427.2 through G2427.16. 

G2427.2 (503.2) Venting systems required. Except as per
mitted in Sections G2427.2.1, G2427.2.2 and G2425.8, all 
appliances shall be connected to venting systems. 

G2427.2.1 (503.2.3) Direct-vent appliances. Listed 
direct-vent appliances shall be installed in accordance 
with the manufacturer's instructions and Section G2427.8, 
Item3. 

G2427.2.2 (503.2.4) Appliances with integral vents. 
Appliances incorporating integral venting means shall be 
installed in accordance with the manufacturer's instruc
tions and Section G2427.8, Items 1and2. 

G2427.3 (503.3) Design and construction. Venting systems 
shall be designed and constructed so as to convey all flue and 
vent gases to the outdoors. 
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G2427.3.1 (503.3.1) Appliance draft requirements. A 
venting system shall satisfy the draft requirements of the 
appliance in accordance with the manufacturer's instruc
tions. 

G2427.3.2 (503.3.2) Design and construction. Appli
ances required to be vented shall be connected to a venting 
system designed and installed in accordance with the pro
visions of Sections G2427.4 through G2427.16. 

G2427.3.3 (503.3.3) Mechanical draft systems. Mechan
ical draft systems shall comply with the following: 

1. Mechanical draft systems shall be listed and shall be 
installed in accordance with the manufacturer's 
instructions for both the appliance and the mechani
cal draft system. 

2. Appliances requiring venting shall be permitted to be 
vented by means of mechanical draft systems of either 
forced or induced draft design. 

3. Forced draft systems and all portions of induced 
draft systems under positive pressure during opera
tion shall be designed and installed so as to prevent 
leakage of flue or vent gases into a building. 

4. Vent connectors serving appliances vented by natural 
draft shall not be connected into any portion of 
mechanical draft systems operating under positive 
pressure. 

5. Where a mechanical draft system is employed, pro
visions shall be made to prevent the flow of gas to 
the main burners when the draft system is not per
forming so as to satisfy the operating requirements 
of the appliance for safe performance. 

6. The exit terminals of mechanical draft systems shall 
be not less than 7 feet (2134 mm) above finished 
ground level where located adjacent to public walk
ways and shall be located as specified in Section 
G2427.8, Items 1 and 2. 

G2427.3.4 (503.3.5) Air ducts and furnace plenums. 
Venting systems shall not extend into or pass through any 
fabricated air duct or furnace plenum. 

G2427.3.5 (503.3.6) Above-ceiling air-handling spaces. 
Where a venting system passes through an above-ceiling 
air-handling space or other nonducted portion of an air
handling system, the venting system shall conform to one 
of the following requirements: 

1. The venting system shall be a listed special gas vent; 
other venting system serving a Category ill or Cate
gory IV appliance; or other positive pressure vent, 
with joints sealed in accordance with the appliance 
or vent manufacturer's instructions. 

2. The venting system shall be installed such that fit
tings and joints between sections are not installed in 
the above-ceiling space. 

3. The venting system shall be installed in a conduit or 
enclosure with sealed joints separating the interior 
of the conduit or enclosure from the ceiling space. 
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G2427.4 (503.4) Type of venting system to be used. The 
type of venting system to be used shall be in accordance with 
Table G2427.4. 

G2427.4.1 (503.4.1) Plastic piping. Where plastic piping 
is used to vent an appliance, the appliance shall be listed 
for use with such venting materials and the appliance man
ufacturer's installation instructions shall identify the spe
cific plastic piping material. 

G2427.4.1.1 (503.4.1.1) (IFGS) Plastic vent joints. 
Plastic pipe and fittings used to vent appliances shall be 
installed in accordance with the appliance manufac
turer's instructions. Where a primer is required, it shall 
be of a contrasting color. 

G2427.4.2 (503.4.2) Special gas vent. Special gas vent 
shall be listed and installed in accordance with the special 
gas vent manufacturer's instructions. 

G2427.5 (503.5) Masonry, metal and factory-built chim
neys. Masonry, metal and factory-built chimneys shall com
ply with Sections G2427.5.1 through G2427.5.9. 

G2427.5.1 (503.5.1) Factory-built chimneys. Factory
built chimneys . shall be installed in accordance with the 
manufacturer's instructions. Factory-built chimneys used 
to vent appliances that operate at a positive vent pressure 
shall be listed for such application. 

G2427.5.2 (503.5.3) Masonry chimneys. Masonry chim
neys shall be built and installed in accordance with NFP A 
211 and shall be lined with approved clay flue lining, a 
listed chimney lining system or other approved material 
that will resist corrosion, erosion, softening or cracking 
from vent gases at temperatures up to 1,800°F (982°C). 

Exception: Masonry chimney flues serving listed gas 
appliances with draft hoods, Category I appliances and 
other gas appliances listed for use with Type B vents 
shall be permitted to be lined with a chimney lining sys
tem specifically listed for use only with such appli
ances. The liner shall be installed in accordance with 

the liner manufacturer's instructions. A permanent 
identifying label shall be attached at the point where the 
connection is to be made to the liner. The label shall 
read: "This chimney liner is for appliances that bum 
gas only. Do not connect to solid or liquid fuel-burning 
appliances or incinerators." 

G2427.5.3 (503.5.4) Chimney termination. Chimneys for 
residential-type or low-heat appliances shall extend not 
less than 3 feet (914 mm) above the highest point where 
they pass through a roof of a building and not less than 2 
feet (610 mm) higher than any portion of a building within 
a horizontal distance of 10 feet (3048 mm). Chimneys for 
medium-heat appliances shall extend not less than 10 feet 
(3048 mm) higher than any portion of any building within 
25 feet (7620 mm). Chimneys shall extend not less than 5 
feet (1524 mm) above the highest connected appliance 
draft hood outlet or flue collar. Decorative shrouds shall 
not be installed at the termination of factory-built chim
neys except where such shrouds are listed and labeled for 
use with the specific factory-built chimney system and are 
installed in accordance with the manufacturer's instruc
tions. 

G2427.5.4 (503.5.5) Size of chimneys. The effective area 
of a chimney venting system serving listed appliances with 
draft hoods, Category I appliances, and other appliances 
listed for use with Type B vents shall be determined in 
accordance with one of the following methods: 

1. The provisions of Section G2428. 

2. For sizing an individual chimney venting system for 
a single appliance with a draft hood, the effective 
areas of the vent connector and chimney flue shall be 
not less than the area of the appliance flue collar or 
draft hood outlet, nor greater than seven times the 
draft hood outlet area. 

3. For sizing a chimney venting system connected to 
two appliances with draft hoods, the effective area 
of the chimney flue shall be not less than the area of 

TABLE G2427.4 (503.4) 
TYPE OF VENTING SYSTEM TO BE USED 

APPLIANCES TYPE OF VENTING SYSTEM 

Type B gas vent (Section G2427.6) 
Listed Category I appliances Chimney (Section G2427.5) 
Listed appliances equipped with draft hood Single-wall metal pipe (Section G2427.7) 
Appliances listed for use with Type B gas vent Listed chimney lining system for gas venting (Section G2427.5.2) 

Special gas vent listed for these appliances (Section G2427.4.2) 

Listed vented wall furnaces Type B-W gas vent (Sections G2427 .6, G2436) 

Category II appliances 
As specified or furnished by manufacturers of listed appliances 
(Sections G2427.4.1, G2427.4.2) 

Category III appliances 
As specified or furnished by manufacturers of listed appliances 
(Sections G2427.4.l, G2427.4.2) 

Category IV appliances 
As specified or furnished by manufacturers of listed appliances 
(Sections G2427.4.1, G2427.4.2) 

Unlisted appliances Chimney (Section G2427.5) 

Decorative appliances in vented fireplaces Chimney 

Direct-vent appliances See Section G2427.2.1 

Appliances with integral vent See Section G2427.2.2 
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the larger draft hood outlet plus 50 percent of the 
area of the smaller draft hood outlet, nor greater than 
seven times the smallest draft hood outlet area. 

4. Chimney venting systems using mechanical draft 
shall be sized in accordance with approved engi
neering methods. 

5. Other approved engineering methods. 

G2427.5.5 (503.5.6) Inspection of chimneys. Before 
replacing an existing appliance or connecting a vent con
nector to a chimney, the chimney passageway shall be 
examined to ascertain that it is clear and free of obstruc
tions and it shall be cleaned if previously used for venting 
solid or liquid fuel-burning appliances or fireplaces. 

G2427.5.5.1 (503.5.6.1) Chimney lining. Chimneys 
shall be lined in accordance with NFPA 211. 

Exception: Where an existing chimney complies 
with Sections G2427.5.5 through G2427.5.5.3 and 
its sizing is in accordance with Section G2427.5.4, 
its continued use shall be allowed where the appli
ance vented by such chimney is replaced by an 
appliance of similar type, input rating and effi
ciency. 

G2427.5.5.2 (503.5.6.2) Cleanouts. Cleanouts shall be 
examined to determine if they will remain tightly 
closed when not in use. 

G2427.5.5.3 (503.5.6.3) Unsafe chimneys. Where 
inspection reveals that an existing chimney is not safe 
for the intended application, it shall be repaired, rebuilt, 
lined, relined or replaced with a vent or chimney to con
form to NFP A 211 and it shall be suitable for the appli
ances to be vented. 

G2427.5.6 (503.5.7) Chimneys serving appliances burn
ing other fuels. Chimneys serving appliances burning 
other fuels shall comply with Sections G2427.5.6.l 
through G2427.5.6.4. 

G2427.5.6.1 (503.5.7.1) Solid fuel-burning appli
ances. An appliance shall not be connected to a chim
ney flue serving a separate appliance designed to burn 
solid fuel. 

G2427.5.6.2 (503.5.7.2) Liquid fuel-burning appli
ances. Where one chimney flue serves gas appliances 
and liquid fuel-burning appliances, the appliances shall 
be connected through separate openings or shall be 
connected through a single opening where joined by a 
suitable fitting located as close as practical to the chim
ney. Where two or more openings are provided into one 
chimney flue, they shall be at different levels. Where 
the appliances are automatically controlled, they shall 
be equipped with safety shutoff devices. 

G2427.5.6.3 (503.5.7.3) Combination gas- and solid 
fuel-burning appliances. A combination gas- and 
solid fuel-burning appliance shall be permitted to be 
connected to a single chimney flue where equipped 
with a manual reset device to shut off gas to the main 
burner in the event of sustained backdraft or flue gas 
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spillage. The chimney flue shall be sized to properly 
vent the appliance. 

G2427.5.6.4 (503.5.7.4) Combination gas- and oil 
fuel-burning appliances. A listed combination gas
and oil fuel-burning appliance shall be permitted to be 
connected to a single chimney flue. The chimney flue 
shall be sized to properly vent the appliance. 

G2427.5.7 (503.5.8) Support of chimneys. All portions 
of chimneys shall be supported for the design and weight 
of the materials employed. Factory-built chimneys shall be 
supported and spaced in accordance with the manufac
turer's installation instructions. 

G2427.5.8 (503.5.9) Cleanouts. Where a chimney that 
formerly carried flue products from liquid or solid fuel
burning appliances is used with an appliance using fuel 
gas, an accessible cleanout shall be provided. The cleanout 
shall have a tight-fitting cover and be installed so its upper 
edge is at least 6 inches (152 mm) below the lower edge of 
the lowest chimney inlet opening. 

G2427.5.9 (503.5.10) Space surrounding lining or vent. 
The remaining space surrounding a chimney liner, gas 
vent, special gas vent or plastic piping installed within a 
masonry chimney flue shall not be used to vent another 
appliance. The insertion of another liner or vent within the 
chimney as provided in this code and the liner or vent 
manufacturer's instructions shall not be prohibited. 

The remaining space surrounding a chimney liner, gas 
vent, special gas vent or plastic piping installed within a 
masonry, metal or factory-built chimney shall not be used 
to supply combustion air. Such space shall not be prohib
ited from supplying combustion air to direct-vent appli
ances designed for installation in a solid fuel-burning 
fireplace and installed in accordance with the manufac
turer's instructions. 

G2427.6 (503.6) Gas vents. Gas vents shall comply with 
Sections G2427.6.l through G2427.6.ll. (See Section 
G2403, Definitions.) 

G2427.6.1 (503.6.1) Installation, general. Gas vents shall 
be installed in accordance with the manufacturer's instruc
tions. 

G2427.6.2 (503.6.2) Type B-W vent capacity. A Type B
W gas vent shall have a listed capacity not less than that of 
the listed vented wall furnace to which it is connected. 

G2427.6.3 (503.6.4) Gas vent terminations. A gas vent 
shall terminate in accordance with one of the following: 

1. Gas vents that are 12 inches (305 mm) or less in size 
and located not less than 8 feet (2438 mm) from a 
vertical wall or similar obstruction shall terminate 
above the roof in accordance with Figure G2427 .6.3. 

2. Gas vents that are over 12 inches (305 mm) in size 
or are located less than 8 feet (2438 mm) from aver
tical wall or similar obstruction shall terminate not 
less than 2 feet (610 mm) above the highest point 
where they pass through the roof and not less than 2 
feet (610 mm) above any portion of a building 
within 10 feet (3048 mm) horizontally. 
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3. As provided for direct-vent systems in Section 
G2427.2.l. 

4. As provided for appliances with integral vents in 
Section G2427 .2.2. 

5. As provided for mechanical draft systems in Section 
G2427.3.3. 

G2427.6.3.1 (503.6.4.1) Decorative shrouds. Decora
tive shrouds shall not be installed at the termination of 
gas vents except where such shrouds are listed for use 
with the specific gas venting system and are installed in 
accordance with manufacturer's instructions. 

G2427.6.4 (503.6.5) Minimum height. A Type B or L gas 
vent shall terminate at least 5 feet (1524 mm) in vertical 
height above the highest connected appliance draft hood 

H(MIN.)-

or flue collar. A Type B-W gas vent shall terminate not 
less than 12 feet (3658 mm) in vertical height above the 
bottom of the wallfttrnace. 

G2427.6.5 (503.6.6) Roof terminations. Gas vents shall 
extend through the roof flashing, roof jack or roof thimble 
and terminate with a listed cap or listed roof assembly. 

G2427.6.6 (503.6.7) Forced air inlets. Gas vents shall 
terminate not less than 3 feet (914 mm) above any forced 
air inlet located within 10 feet (3048 mm). 

G2427.6.7 (503.6.8) Exterior wall penetrations. A gas 
vent extending through an exterior wall shall not terminate 
adjacent to the wall or below eaves or parapets, except as 
provided in Sections G2427.2.1 and G2427.3.3. 

MINIMUM HEIGHT FROM ROOF 
TO LOWEST DISCHARGE OPENING 

ROOF SLOPE H (minimum) ft 

Flat to 6/ 12 1.0 

Over6
/ 12 to 7/ 12 1.25 

Over 7 
/ 12 to 8112 1.5 

Over 8
/ 12 to 9

/ 12 2.0 

Over 9
/ 12 to 10

/ 12 2.5 

Over 10
/ 12 to 11

/ 12 3.25 

Over 11
/ 12 to 12

/ 12 4.0 

Over 12
/ 12 to 14

/ 12 5.0 

Over 14
/ 12 to 16

/ 12 6.0 

Over 16
/ 12 to 18

/ 12 7.0 

Over 18
/ 12 to 20

/ 12 7.5 

Over20
/ 12 to 21

/ 12 8.0 

For SI: 1 foot = 304.8 mm. 

FIGURE G2427.6.3 (503.6.4) 
TERMINATION LOCATIONS FOR GAS VENTS WITH LISTED CAPS 12 INCHES OR LESS IN SIZE AT LEAST 8 FEET FROM A VERTICAL 
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G2427.6.8 (503.6.9) Size of gas vents. Venting systems 
shall be sized and constructed in accordance with Section 
02428 or other approved engineering methods and the gas 
vent and appliance manufacturer's installation instruc
tions. 

G2427.6.8.1 (503.6.9.1) Category I appliances. The 
sizing of natural draft venting systems serving one or 
more listed appliances equipped with a draft hood or 
appliances listed for use with Type B gas vent, 
installed in a single story of a building, shall be in 
accordance with one of the following methods: 

l. The provisions of Section 02428. 

2. For sizing an individual gas vent for a single, 
draft-hood-equipped appliance, the effective area 
of the vent connector and the gas vent shall be 
not less than the area of the appliance draft hood 
outlet, nor greater than seven times the draft hood 
outlet area. 

3. For sizing a gas vent connected to two appliances 
with draft hoods, the effective area of the vent 
shall be not less than the area of the larger draft 
hood outlet plus 50 percent of the area of the 
smaller draft hood outlet, nor greater than seven 
times the smaller draft hood outlet area. 

4. Approved engineering practices. 

G2427.6.8.2 (503.6.9.2) Vent offsets. Type B and L 
vents sized in accordance with Item 2 or 3 of Section 
02427.6.8.1 shall extend in a generally vertical direc
tion with offsets not exceeding 45 degrees (0.79 rad), 
except that a vent system having not more than one 60-
degree (l.04 rad) offset shall be permitted. Any angle 
greater than 45 degrees (0.79 rad) from the vertical is 
considered horizontal. The total horizontal distance of a 
vent plus the horizontal vent connector serving draft 
hood-equipped appliances shall be not greater than 75 
percent of the vertical height of the vent. 

G2427.6.8.3 (503.6.9.3) Category II, ill and IV 
appliances. The sizing of gas vents for Category II, ill 
and IV appliances shall be in accordance with the appli
ance manufacturer's instructions. The sizing of plastic 
pipe that is specified by the appliance manufacturer as a 
venting material for Category II, ill and IV appliances, 
shall be in accordance with the manufacturer's instruc
tions. 

G2427.6.8.4 (503.6.9.4) Mechanical draft. Chimney 
venting systems using mechanical draft shall be sized in 
accordance with approved engineering methods. 

G2427.6.9 (503.6.11) Support of gas vents. Gas vents 
shall be supported and spaced in accordance with the man
ufacturer's installation instructions. 

G2427.6.10 (503.6.12) Marking. In those localities where 
solid and liquid fuels are used extensively, gas vents shall 
be permanently identified by a label attached to the wall or 
ceiling at a point where the vent connector enters the gas 
vent. The determination of where such localities exist shall 
be made by the code official. The label shall read: 
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''This gas vent is for appliances that burn gas. Do not con
nect to solid or liquid fuel-burning appliances or incinera
tors." 

G2427.6.11 (503.6.13) Fastener penetrations. Screws, 
rivets and other fasteners shall not penetrate the inner wall 
of double-wall gas vents, except at the transition from an 
appliance draft hood outlet, a flue collar or a single-wall 
metal connector to a double-wall vent. 

G2427.7 (503.7) Single-wall metal pipe. Single-wall metal 
pipe vents shall comply with Sections 02427.7.1 through 
02427.7.13. 

G2427.7.1 (503.7.1) Construction. Single-wall metal 
pipe shall be constructed of galvanized sheet steel not less 
than 0.0304 inch (0.7 mm) thick, or other approved, non
combustible, corrosion-resistant material. 

G2427.7.2 (503.7.2) Cold climate. Uninsulated single
wall metal pipe shall not be used outdoors for venting 
appliances in regions where the 99-percent winter design 
temperature is below 32°F (0°C). 

G2427.7.3 (503.7.3) Termination. Single-wall metal pipe 
shall terminate at least 5 feet (1524 mm) in vertical height 
above the highest connected appliance draft hood outlet or 
flue collar. Single-wall metal pipe shall extend at least 2 
feet (610 mm) above the highest point where it passes 
through a roof of a building and at least 2 feet (610 mm) 
higher than any portion of a building within a horizontal 
distance of 10 feet (3048 mm). An approved cap or roof 
assembly shall be .attached to the terminus of a single-wall 
metal pipe. 

G2427.7.4 (503.7.4) Limitations of use. Single-wall 
metal pipe shall be used only for runs directly from the 
space in which the appliance is located through the roof or 
exterior wall to the outdoor atmosphere. 

G2427.7.5 (503.7.5) Roof penetrations. A pipe passing 
through a roof shall extend without interruption through 
the roof flashing, roof jack or roof thimble. Where a sin
gle-wall metal pipe passes through a roof constructed of 
combustible material, a noncombustible, nonventilating 
thimble shall be used at the point of passage. The thimble 
shall extend not less than 18 inches (457 mm) above and 6 
inches (152 mm) below the roof with the annular space 
open at the bottom and closed only at the top. The thimble 
shall be sized in accordance with Section 02427.7.7. 

G2427.7.6 (503.7.6) Installation. Single-wall metal pipe 
shall not originate in any unoccupied attic or concealed 
space and shall not pass through any attic, inside wall, 
concealed space, or floor. The installation of a single-wall 
metal pipe through an exterior combustible wall shall 
comply with Section 02427.7.7. 

G2427.7.7 (503.7.7) Single-wall penetrations of com
bustible walls. Single-wall metal pipe shall not pass 
through a combustible exterior wall unless guarded at the 
point of passage by a ventilated metal thimble not smaller 
than the following: 

l. For listed appliances with draft hoods and appli
ances listed for use with Type B gas verits, the thim
ble shall be not less than 4 inches (102 mm) larger in 
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diameter than the metal pipe. Where there is a run of 
not less than 6 feet (1829 mm) of metal pipe in the 
open between the draft hood outlet and the thimble, 
the thimble shall be permitted to be not less than 2 
inches (51 mm) larger in diameter than the metal 
pipe. 

2. For unlisted appliances having draft hoods, the 
thimble shall be not less than 6 inches (152 mm) 
larger in diameter than the metal pipe. 

3. For residential and low-heat appliances, the thimble 
shall be not less than 12 inches (305 mm) larger in 
diameter than the metal pipe. 

Exception: In lieu of thimble protection, all combusti
ble material in the wall shall be removed a sufficient 
distance from the metal pipe to provide the specified 
clearance from such metal pipe to combustible mate
rial. Any material used to close up such opening shall 
be noncombustible. 

G2427.7.8 (503.7.8) Clearances. Minimum clearances 
from single-wall metal pipe to combustible material shall 
be in accordance with Table G2427.10.5. The clearance 
from single-wall metal pipe to combustible material shall 
be permitted to be reduced where the combustible material 
is protected as specified for vent connectors in Table 
G2409.2. 

G2427.7.9 (503.7.9) Size of single-wall metal pipe. A 
venting system constructed of single-wall metal pipe shall 
be sized in accordance with one of the following methods 
and the appliance manufacturer's instructions: 

1. For a draft-hood-equipped appliance, in accordance 
with Section G2428. 

2. For a venting system for a single appliance with a 
draft hood, the areas of the connector and the pipe 
each shall be not less than the area of the appliance 
flue collar or draft hood outlet, whichever is 
smaller. The vent area shall not be greater than 
seven times the draft hood outlet area. 

3. Other approved engineering methods. 

G2427.7.10 (503.7.10) Pipe geometry. Any shaped sin
gle-wall metal pipe shall be permitted to be used, provided 
that its equivalent effective area is equal to the effective 
area of the round pipe for which it is substituted, and pro
vided that the minimum internal dimension of the pipe is 
not less than 2 inches (51 mm). 

G2427.7.ll (503.7.11) Termination capacity. The vent 
cap or a roof assembly shall have a venting capacity of not 
less than that of the pipe to which it is attached. 

G2427.7.12 (503.7.12) Support of single-wall metal 
pipe. All portions of single-wall metal pipe shall be sup
ported for the design and weight of the material employed. 

G2427.7.13 (503.7.13) Marking. Single-wall metal pipe 
shall . comply with the marking provisions of Section 
G2427.6.10. 

G2427.8 (503,8) Venting system termination location. The 
location of venting system terminations shall comply with the 
following (see Appendix C): 
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1. A mechanical draft venting system shall terminate not 
less than 3 feet (914 mm) above any forced-air inlet 
located within 10 feet (3048 mm). 

Exceptions: 

1. This provision shall not apply to the combus
tion air intake of a direct-vent appliance. 

2. This provision shall not apply to the separa
tion of the integral outdoor air inlet and flue 
gas discharge of listed outdoor appliances. 

2. A mechanical draft venting system, excluding direct
vent appliances, shall terminate not less than 4 feet 
(1219 mm) below, 4 feet (1219 mm) horizontally from, 
or 1 foot (305 mm) above any door, operable window 
or gravity air inlet into any building. The bottom of the 
vent terminal shall be located not less than 12 inches 
(305 mm) above finished ground level. 

3. The vent terminal of a direct-vent appliance with an 
input of 10,000 Btu per hour (3 kW) or less shall be 
located not less than 6 inches (152 mm) from any air 
opening into a building. Such an appliance with an 
input over 10,000 Btu per hour (3 kW) but not over 
50,000 Btu per hour (14.7 kW) shall be installed with a 
9-inch (230 mm) vent termination clearance' and an 
appliance with an input over 50,000 Btu per hour (14.7 
kW) shall have not less than a 12-inch (305 mm) vent 
termination clearance. The bottom of the vent terminal 
and the air intake shall be located not less than 12 
inches (305 mm) above grade finished ground level. 

4. Through-the-wall vents for Category II and IV appli
ances and noncategorized condensing appliances shall 
not terminate over public walkways or over an area 
where condensate or vapor could create a nuisance or 
hazard or could be detrimental to the operation of regu
lators, relief valves or other equipment. Where local 
experience indicates that condensate is a problem with 
Category I and III appliances, this provision shall also 
apply. Drains for condensate shall be installed in accor
dance with the appliance and vent manufacturer's 
installation instructions. 

5. Vent systems for Category IV appliances that terminate 
through an outside wall of a building and discharge flue 
gases perpendicular to the adjacent wall shall be 
located not less than 10 feet (3048 mm) horizontally 
from an operable opening in an adjacent building. This 
requirement shall not apply to vent terminals that are 2 
feet (607 mm) or more above or 25 feet (7620 mm) or 
more below operable openings. 

G2427.9 (503.9) Condensation drainage. Provisions shall 
be made to collect and dispose of condensate from venting 
systems serving Category II and IV appliances and noncate
gorized condensing appliances in accordance with Section 
G2427 .8, Item 4. Where local experience indicates .that con
densation is a problem, provisions shall be made to drain off 
and dispose of condensate from venting systems serving Cat
egory I and III appliances in accordance with Section 
G2427.8, Item 4. 
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G2427.10 (503.10) Vent connectors for Category I appli
ances. Vent connectors for Category I appliances shall com
ply with Sections 02427.10.1through02427.10.13. 

G2427.10.1 (503.10.1) Where required. A vent connec
tor shall be used to connect an appliance to a gas vent, 
chimney or single-wall metal pipe, except where the gas 
vent, chimney or single-wall metal pipe is directly con
nected to the appliance. 

G2427.10.2 (503.10.2) Materials. Vent connectors shall 
be constructed in accordance with Sections 02427.10.2.1 
through 02427.10.2.4. 

G2427.10.2.l (503.10.2.1) General. A vent connector 
shall be made of noncombustible corrosion-resistant 
material capable of withstanding the vent gas tempera
ture produced by the appliance and of sufficient thick
ness to withstand physical damage. 

G2427.10.2.2 (503.10.2.2) Vent connectors located in 
unconditioned areas. Where the vent connector used 
for. an appliance having a draft hood or a Category I 
appliance is located in or passes through attics, crawl 
spaces or other unconditioned spaces, that portion of the 
vent connector shall be listed Type B, Type L or listed 
vent material having equivalent insulation properties. 

Exception: Single-wall metal pipe located within the 
exterior walls of the building in areas having a local 
99-percent winter design temperature of 5°F (-l5°C) 
or higher shall be permitted to be used in uncondi
tioned spaces other than attics and crawl spaces. 

G2427.10.2.3 (503.10.2.3) Residential-type appliance 
connectors. Where vent connectors for residential-type 
appliances are not installed in attics or other uncondi
tioned spaces, connectors for listed appliances having 
draft hoods, appliances having draft hoods and 
equipped with listed conversion burners and Category I 
appliances shall be one of the following: 

1. Type B or L vent material. 

2. Galvanized sheet steel not less than 0.018 inch 
(0.46 mm) thick. 

3. Aluminum (1100 or 3.003 alloy or equivalent) 
sheet not less than 0.027 inch (0.69 mm) thick. 

4. Stainless steel sheet not less than 0.012 inch (0.31 
mm) thick. 

5. Smooth interior wall metal pipe having resistance 
to heat and corrosion equal to or greater than that 
of Item 2, 3 or 4. 

6. A listed vent connector. 

Vent connectors shall not be covered with insula-
tion. 

Exception: Listed insulated vent connectors shall be 
installed in accordance with the manufacturer's 
instructions. 

G2427.10.2.4 (503.10.2.4) Low-heat appliance. A 
vent connector for a nonresidential, low-heat appliance 
shall be a factory-built chimney section or steel pipe 
having resistance to heat and corrosion equivalent to 
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that for the appropriate galvanized pipe as specified in 
Table 02427.10.2.4. Factory-built chimney sections 
shall be joined together in accordance with the chimney 
manufacturer's instructions. 

TABLE G2427.10.2.4 (503.10.2.4) 
MINIMUM THICKNESS FOR GALVANIZED STEEL VENT 

CONNECTORS FOR LOW-HEAT APPLIANCES 

DIAMETER OF CONNECTOR MINIMUM THICKNESS 
(inches) (inch) 

Less than 6 0.019 

6 to less than 10 0.023 

10 to 12 inclusive 0.029 

14 to 16 inclusive 0.034 

Over 16 0.056 

For SI: 1inch=25.4 mm. 

G2427.10.3 (503.10.3) Size of vent connector. Vent con
nectors shall be sized in accordance with Sections 
02427.10.3.1through02427.3.5. 

G2427.10.3.l (503.10.3.1) Single draft hood and fan
assisted. A vent connector for an appliance with a sin
gle draft hood or for a Category I fan-assisted combus
tion system appliance shall be sized and installed in 
accordance with Section G2428 or other approved 
engineering methods. 

G2427.10.3.2 (503.10.3.2) Multiple draft hood. For a 
single appliance having more than one draft hood outlet 
or flue collar, the manifold shall be constructed accord
ing to the instructions of the appliance manufacturer. 
Where there are no instructions, the manifold shall be 
designed and constructed in accordance with approved 
engineering practices. As an alternate method, the effec
tive area of the manifold shall equal the combined area 
of the flue collars or draft hood outlets and the vent con
nectors shall have a minimum 1-foot (305 mm) rise. 

G2427.10.3.3 (503.10.3.3) Multiple appliances. 
Where two or more appliances are connected to a com
mon vent or chimney, each vent connector shall be 
sized in accordance with Section G2428 or other 
approved engineering methods. 

As an alternative method applicable only when all 
of the appliances are draft hood equipped, each vent 
connector shall have an effective area not less than the 
area of the draft hood outlet of the appliance to which it 
is connected. 

G2427.10.3.4 (503.10.3.4) Common connector/mani
fold. Where two or more appliances are vented through 
a common vent connector or vent manifold, the com
mon vent connector or vent manifold shall be located at 
the highest level consistent with available headroom 
and the required clearance to combustible materials 
and shall be sized in accordance with Section G2428 or 
other approved engineering methods. 

As an alternate method applicable only where there 
are two draft hood-equipped appliances, the effective 
area of the common vent connector or vent manifold 
and all junction fittings shall be not less than the area of 
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the larger vent connector plus 50 percent of the area of 
the smaller flue collar outlet. 

G2427.10.3.5 (503.10.3.5) Size increase. Where the 
size of a vent connector is increased to overcome instal
lation limitations and obtain connector capacity equal 
to the appliance input, the size increase shall be made 
at the appliance draft hood outlet. 

G2427.10.4 (503.10.4) Two or more appliances connected 
to a single vent or chimney. Where two or more vent con
nectors enter a common gas vent, chimney flue, or single
wall metal pipe, the smaller connector shall enter at the high
est level consistent with the available headroom or clearance 
to combustible material. Vent connectors serving Category I 
appliances shall not be connected to any portion of a 
mechanical draft system operating under positive static pres
sure, such as those serving Category ill or IV appliances. 

G2427.10.4.1 (503.10.4.1) Two or more openings. 
Where two or more openings are provided into one 
chimney flue or vent, the openings shall be at different 
levels, or the connectors shall be attached to the vertical 
portion of the chimney or vent at an angle of 45 degrees 
(0.79 rad) or less relative to the vertical. 

G2427.10.5 (503.10.5) Clearance. Minimum clearances 
from vent connectors to combustible material shall be in 
accordance with Table G2427.10.5. 

Exception: The clearance between a vent connector 
and combustible material shall be permitted to be 
reduced where the combustible material is protected as 
specified for vent connectors in Table G2409 .2. 

G2427.10.6 (503.10.6) Joints. Joints between sections of 
connector piping and connections to flue collars and draft 
hood outlets shall be fastened by one of the following meth
ods: 

1. Sheet metal screws. 

2. Vent connectors of listed vent material assembled 
and connected to flue collars or draft hood outlets in 
accordance with the manufacturers' instructions. 

3. Other approved means. 

G2427.10.7 (503.10.7) Slope. A vent connector shall be 
installed without dips or sags and shall slope upward 
toward the vent or chimney at least 1

/ 4 inch per foot (21 
mm/m). 

Exception: Vent connectors attached to a mechanical 
draft system installed in accordance with the appliance 
and draft system manufacturers' instructions. 

G2427.10.8 (503.10.8) Length of vent connector. The 
maximum horizontal length of a single-wall connector 
shall be 75 percent of the height of the chimney or vent 
except for engineered systems. The maximum horizontal 
length of a Type B double-wall connector shall be 100 
percent of the height of the chimney or vent except for 
engineered systems. 

G2427.10.9 (503.10.9) Support. A vent connector shall 
be supported for the design and weight of the material 
employed to maintain clearances and prevent physical 
damage and separation of joints. 

G2427.10.10 (503.10.10) Chimney connection. Where 
entering a flue in a masonry or metal chimney, the vent 
connector shall be installed above the extreme bottom to 
avoid stoppage. Where a thimble or slip joint is used to 
facilitate removal of the connector, the connector shall be 
firmly attached to or inserted into the thimble or slip joint 
to prevent the connector from falling out. Means shall be 
employed to prevent the connector from entering so far as 
to restrict the space between its end and the opposite wall 
of the chimney flue (see Section G2425.9). 

G2427.10.11 (503.10.11) Inspection. The entire length of 
a vent connector shall be provided with ready access for 
inspection, cleaning and replacement. 

G2427.10.12 (503.10.12) Fireplaces. A vent connector 
shall not be connected to a chimney flue serving a fire
place unless the fireplace flue opening is permanently 
sealed. 

G2427.10.13 (503.10.13) Passage through ceilings, 
floors or walls. Single-wall metal pipe conneetors shall 
not pass through any wall, floor or ceiling except as per
mitted by Section G2427.7.4. 

TABLE G2427.10.5 (503.10.5)" 
CLEARANCES FOR CONNECTORS 

MINIMUM DISTANCE FROM COMBUSTIBLE MATERIAL 
APPLIANCE Listed Type B Listed Type L Single-wall Factory-built 

gas vent material vent material metal pipe chimney sections 

Listed appliances with draft hoods and appliances listed for As listed As listed 6inches As listed 
use with Type B gas vents 

Residential boilers and furnaces with listed gas conversion 
6 inches 6 inches 9 inches As listed 

burner and with draft hood 

Residential appliances listed for use with Type L vents Not permitted As listed 9 inches As listed 

Listed gas-fired toilets Not permitted As listed As listed As listed 

Unlisted residential appliances with draft hood Not permitted 6 inches 9 inches As listed 

Residential and low-heat appliances other than above Not permitted 9 inches 18 inches As listed 

Medium-heat appliances Not permitted Not permitted 36 inches As listed 

For SI: 1 inch= 25.4 mm. 
a. These clearances shall apply unless the manufacturer's installation instructions for a listed appliance or connector specify different clearances, in which case 

the listed clearances shall apply. 
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G2427.11 (503.11) Vent connectors for Category II, ID 
and IV appliances. Vent connectors for Category II, III and 
IV appliances shall be as specified for the venting systems in 
accordance with Section G2427.4. 

G2427.12 (503.12) Draft hoods and draft controls. The 
installation of draft hoods and draft controls shall comply 
with Sections G2427.12.l through G2427.12.7. 

G2427.12.l (503.12.1) Appliances requiring draft 
hoods. Vented appliances shall be installed with draft 
hoods. 

Exception: Dual oven-type combination ranges; 
direct-vent appliances; fan-assisted combustion system 
appliances; appliances requiring chimney draft for 
operation; single firebox boilers equipped with conver
sion burners with inputs greater than 400,000 Btu per 
hour (117 kW); appliances equipped with blast, power 
or pressure burners that are not listed for use with draft 
hoods; and appliances designed for forced venting. 

G2427.12.2 (503.12.2) Installation. A draft hood sup
plied with or forming a part of a listed vented appliance 
shall be installed without alteration, exactly as furnished 
and specified by the appliance manufacturer. 

G2427.12.2.1 (503.12.2.1) Draft hood required. If a 
draft hood is not supplied by the appliance manufac
turer where one is required, a draft hood shall be 
installed, shall be of a listed or approved type and, in 
the absence of other instructions, shall be of the same 
size as the appliance flue collar. Where a draft hood is 
required with a conversion burner, it shall be of a listed 
or approved type. 

G2427.12.2.2 (503.12.2.2) Special design draft hood. 
Where it is determined that a draft hood of special 
design is needed or preferable for a particular installa
tion, the installation shall be in accordance with the rec
ommendations of the appliance manufacturer and shall 
be approved. 

G2427.12.3 (503.12.3) Draft control devices. Where a 
draft control device is part of the appliance or is supplied 
by the appliance manufacturer, it shall be installed in 
accordance with the manufacturer's instructions. In the 
absence of manufacturer's instructions, the device shall be 
attached to the flue collar of the appliance or as n~ar to the 
appliance as practical. 

G2427.12.4 (503.12.4) Additional devices. Appliances 
requiring a controlled chimney draft shall be permitted to 
be equipped with a listed double-acting barometric-draft 
regulator installed and adjusted in accordance with the 
manufacturer's instructions. 

G2427.12.5 (503.12.5) Location. Draft hoods and baro
metric draft regulators shall be installed in the same room 
or enclosure as the appliance in such a manner as to pre
vent any difference in pressure between the hood or regu
lator and the combustion air supply. 
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G2427.12.6 (503.12.6) Positioning. Draft hoods and draft 
regulators shall be installed in the position for which they 
were designed with reference to the horizontal and vertical 
planes and shall be located so that the relief opening is not 
obstructed by any part of the appliance or adjacent con
struction. The appliance and its draft hood shall be located 
so that the relief opening is accessible for checking vent 
operation. 

G2427.12.7 (503.12.7) Clearance. A draft hood shall be 
located so its relief opening is not less than 6 inches (152 
mm) from any surface except that of the appliance it 
serves and the venting system to which the draft hood is 
connected. Where a greater or lesser clearance is indicated 
on the appliance label, the clearance shall be not less than 
that specified on the label. Such clearances shall not be 
reduced. 

G2427.13 (503.13) Manually operated dampers. A manu
ally operated damper shall not be placed in the vent connec
tor for any appliance. Fixed baffles shall not be classified as 
manually operated dampers. 

G2427.14 (503.14) Automatically operated vent dampers. 
An automatically operated vent damper shall be of a listed 
type. 

G2427.15 (503.15) Obstructions. Devices that retard the 
flow of vent gases shall not be installed in a vent connector, 
chimney, or vent. The following shall not be considered as 
obstructions: 

l. Draft regulators and safety controls specifically listed 
for installation in venting systems and installed in 
accordance with the manufacturer's instructions. 

2. Approved draft regulators and safety controls that are 
designed and installed in accordance with approved 
engineering methods. 

3. Listed heat reclaimers and automatically operated vent 
dampers installed in accordance with the manufac
turer's instructions. 

4. Approved economizers, heat reclaimers and recupera
tors installed in venting systems of appliances not 
required to be equipped with draft hoods, provided that 
the appliance manufacturer's instructions cover the 
installation of such a device in the venting system and 
performance in accordance with Sections G2427.3 and 
G2427.3.l is obtained. 

5. Vent dampers serving listed appliances installed in 
accordance with Sections G2428.2.1 and G2428.3.1 or 
other approved engineering methods. 

G2427.16 (503.16) (IFGS) Outside wall penetrations. 
Where vents, including those for direct-vent appliances, pen
etrate outside walls of buildings, the annular spaces around 
such penetrations shall be permanently sealed using approved 
materials to prevent entry of combustion products into the 
building. 

571 



FUEL GAS 

SECTION G2428 (504) 
SIZING OF CATEGORY I 

APPLIANCE VENTING SYSTEMS 

G2428.1 (504.1) Definitions. The following definitions 
apply to the tables in this section. 

APPLIANCE CATEGORIZED VENT DIAMETER/ 
AREA. The minimum vent area/diameter permissible for 
Category I appliances to maintain a nonpositive vent static 
pressure when tested in accordance with nationally recog
nized standards. 

FAN-ASSISTED COMBUSTION SYSTEM. An appliance 
equipped with an integral mechanical means to either draw or 
force products of combustion through the combustion cham
ber or heat exchanger. 

FAN Min. The minimum input rating of a Category I fan
assisted appliance attached to a vent or connector. 

FAN Max. The maximum input rating of a Category I fan
assisted appliance attached to a vent or connector. 

NAT Max. The maximum input rating of a Category I draft
hood-equipped appliance attached to a vent or connector. 

FAN+ FAN. The maximum combined appliance input rat
ing of two or more Category I fan-assisted appliances 
attached to the common vent. 

FAN+ NAT. The maximum combined appliance input rat
ing of one or more Category I fan-assisted appliances and 
one or more Category I draft-hood-equipped appliances 
attached to the common vent. 

NA. Vent configuration is not permitted due to potential for 
condensate formation or pressurization of the venting system, 
or not applicable due to physical or geometric restraints. 

NAT+ NAT. The maximum combined appliance input rat
ing of two or more Category I draft-hood-equipped appli
ances attached to the common vent. 

G2428.2 (504.2) Application of single appliance vent 
Tables G2428.2(1) and G2428.2(2). The application of 
Tables 02428.2(1) and 02428.2(2) shall be subject to the 
requirements of Sections 02428.2.1through02428.2.17. 

G2428.2.1 (504.2.1) Vent obstructions. These venting 
tables shall not be used where obstructions, as described in 
Section 02427.15, are installed in the venting system. The 
installation of vents serving listed appliances with vent 
dampers shall be in accordance with the appliance manu
facturer's instructions or in accordance with the following: 

1. The maximum capacity of the vent system shall be 
determined using the "NAT Max" column. 

2. The minimum capacity shall be determined as if the 
appliance were a fan-assisted appliance, using the 
"FAN Min" column to determine the minimum 
capacity of the vent system. Where the correspond
ing "FAN Min" is "NA," the vent configuration 
shall not be permitted and an alternative venting 
configuration shall be utilized. 

G2428.2.2 (504.2.2) Minimum size. Where the vent size 
determined from the tables is smaller than the appliance 
draft hood outlet or flue collar, the smaller size shall be 
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permitted to be used provided all of the following require
ments are met: 

1. The total vent height (H) is at least 10 feet (3048 
mm). 

2. Vents for appliance draft hood outlets or flue collars 
12 inches (305 mm) in diameter or smaller are not 
reduced more than one table size. 

3. Vents for appliance draft hood outlets or flue collars 
larger than 12 inches (305 mm) in diameter are not 
reduced more than two table sizes. 

4. The maximum capacity listed in the tables for a fan
assisted appliance is reduced by 10 percent (0.90 x 
maximum table capacity). 

5. The draft hood outlet is greater than 4 inches (102 
mm) in diameter. Do not connect a 3-inch-diameter 
(76 mm) vent to a 4-inch-diameter (102 mm) draft 
hood outlet. This provision shall not apply to fan
assisted appliances. 

G2428.2.3 (504.2.3) Vent offsets. Single-appliance vent
ing configurations with zero (0) lateral lengths in Tables 
G2428.2(1) and 02428.2(2) shall not have elbows in the 
venting system. Single-appliance venting configurations 
with lateral lengths include two 90-degree (1.57 rad) 
elbows. For each additional elbow up to and including 45 
degrees (0.79 rad), the maximum capacity listed in the 
venting tables shall be reduced by 5 percent. For each 
additional elbow greater than 45 degrees (0.79 rad) up to 
and including 90 degrees (l.57 rad), the maximum capac
ity listed in the venting tables shall be reduced by 10 per
cent. Where multiple offsets occur in a vent, the total 
lateral length of all offsets combined shall not exceed that 
specified in Tables 02428.2(1) and 02428.2(2). 

G2428.2.4 (504.2.4) Zero lateral. Zero (0) lateral (L) 
shall apply only to a straight vertical vent attached to a top 
outlet draft hood or flue collar. 

G2428.2.5 (504.2.5) High-altitude installations. Sea
level input ratings shall be used when determining maxi
mum capacity for high-altitude installation. Actual input, 
derated for altitude, shall be used for determining mini
mum capacity for high-altitude installation. 

G2428.2.6 (504.2.6) Multiple input rate appliances. For 
appliances with more than one input rate, the minimum 
vent capacity (FAN Min) determined from the tables shall 
be less than the lowest appliance input rating, and the max
imum vent capacity (FAN Max/NAT Max) determined 
from the tables shall be greater than the highest appliance 
rating input. 

G2428.2.7 (504.2.7) Liner system sizing and connec
tions. Listed corrugated metallic chimney liner systems in 
masonry chimneys shall be sized by using Table 02428.2(1) 
or 02428.2(2) for Type B vents with the maximum capacity 
reduced by 20 percent (0.80 x maximum capacity) and the 
minimum capacity as shown in Table 02428.2(1) or 
02428.2(2). Corrugated metallic liner systems installed 
with bends or offsets shall have their maximum capacity 
further reduced in accordance with Section G2428 .2.3. The 
20-percent reduction for corrugated metallic chimney liner 
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systems includes an allowance for one long-radius 90-
degree (1.57 rad) turn at the bottom of the liner. 

Connections between chimney liners and listed double
wall connectors shall be made with listed adapters 
designed for such purpose. 

G2428.2.8 (504.2.8) Vent area and diameter. Where the 
vertical vent has a larger diameter than the vent connector, 
the vertical vent diameter shall be used to determine the 
minimum vent capacity, and the connector diameter shall 
be used to determine the maximum vent capacity. The 
flow area of the vertical vent shall not exceed seven times 
the flow area of the listed appliance categorized vent area, 
flue collar area, or draft hood outlet area unless designed 
in accordance with approved engineering methods. 

G2428.2.9 (504.2.9) Chimney and vent locations. Tables 
02428.2(1) and 02428.2(2) shall be used only for chim
neys and vents not exposed to the outdoors below the roof 
line. A Type B vent or listed chimney lining system passing 
through an unused masonry chimney flue shall not be con
sidered to be exposed to the outdoors. Where vents extend 
outdoors above the roof more than 5 feet (1524 mm) higher 
than required by Figure 02427 .6.3 and where vents termi
nate in accordance with Section 02427.6.3, Item 2, the out
door portion of the vent shall be enclosed as required by this 
section for vents not considered to be exposed to the out
doors or such venting system shall be engineered. A Type B 
vent shall not be considered to be exposed to the outdoors 
where it passes through an unventilated enclosure or chase 
insulated to a value of not less than R8. 

G2428.2.10 (504.2.10) Corrugated vent connector size. 
Corrugated vent connectors shall be not smaller than the 
listed appliance categorized vent diameter, flue collar 
diameter, or draft hood outlet diameter. 

G2428.2.11 (504.2.11) Vent connector size limitation. 
Vent connectors shall not be increased in size more than 
two sizes greater than the listed appliance categorized vent 
diameter,flue collar diameter or draft hood outlet diameter. 

G2428.2.12 (504.2.12) Component commingling. In a 
single run of vent or vent connector, different diameters 
and types of vent and connector components shall be per
mitted to be used, provided that all such sizes and types 
are permitted by the tables. 

G2428.2.13 (504.2.13) Draft hood conversion accesso
ries. Draft hood conversion accessories for use with 
masonry chimneys venting listed Category I fan-assisted 
appliances shall be listed and installed in accordance with 
the manufacturer's instructions for such listed accessories. 

G2428.2.14 (504.2.14) Table interpolation. Interpolation 
shall be permitted in calculating capacities for vent dimen
sions that fall between the table entries. 

G2428.2.15 (504.2.15) Extrapolation prohibited. Extrap
olation beyond the table entries shall not be permitted. 
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G2428.2.16 (504.2.16) Engineering calculations. For 
vent heights less than 6 feet (1829 mm) and greater than 
shown in the tables, engineering methods shall be used to 
calculate vent capacities. 

G2428.2.17 (504.2.17) Height entries. Where the actual 
height of a vent falls between entries in the height column 
of the applicable table in Tables 02428.2(1) and 
02428.2(2), either interpolation shall be used or the lower 
appliance input rating shown in the table entries shall be 
used for FAN Max and NAT Max column values and the 
higher appliance input rating shall be used for the FAN 
MIN column values. 

G2428.3 (504.3) Application of multiple appliance vent 
Tables G2428.3(1) through G2428.3(4). The application of 
Tables 02428.3(1) through 02428.3(4) shall be subject to the 
requirements of Sections G2428.3.1 through 02428.3.23. 

G2428.3.1 (504.3.1) Vent obstructions. These venting 
tables shall not be used where obstructions, as described in 
Section 02427.15, are installed in the venting system. The 
installation of vents serving listed appliances with vent 
dampers shall be in accordance with the appliance manu
facturer's instructions or in accordance with the following: 

1. The maximum capacity of the vent connector shall 
be determined using the NAT Max column. 

2. The maximum capacity of the vertical vent or chim
ney shall be determined using the FAN+NAT col
umn when the second appliance is a fan-assisted 
appliance, or the NAT +NAT column when the sec
ond appliance is equipped with ·a draft hood. 

3. The minimum capacity shall be determined as if the 
appliance were a fan-assisted appliance. 

3.1. The minimum capacity of the vent connector 
shall be determined using the FAN Min col
umn. 

3.2. The FAN+FAN column shall be used when 
the second appliance is a fan-assisted appli
ance, and the FAN+NAT column shall be 
used when the second appliance is equipped 
with a draft hood, to determine whether the 
vertical vent or chimney configuration is not 
permitted (NA). Where the vent configura
tion is NA, the vent configuration shall not 
be permitted and an alternative venting con
figuration shall be utilized. 

G2428.3.2 (504.3.2) Connector length limit. The vent 
connector shall be routed to the vent utilizing the shortest 
possible route. Except as provided in Section 02428.3.3, 
the maximum vent connector horizontal length shall be 11/ 2 
feet for each inch (18 mm per mm) of connector diameter as 
shown in Table 02428.3.2. 
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TABLE G2428.3.2 (504.3.2) 
MAXIMUM VENT CONNECTOR LENGTH 

CONNECTOR DIAMETER CONNECTOR MAXIMUM 
(inches) HORIZONTAL LENGTH (feet) 

3 4112 
4 6 

5 7112 
6 9 

7 10112 
8 12 

9 13112 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

G2428.3.3 (504.3.3) Connectors with longer lengths. 
Connectors with longer horizontal lengths than those listed 
in Section G2428.3.2 are permitted under the following 
conditions: 

1. The maximum capacity (FAN Max or NAT Max) of 
the vent connector shall be reduced 10 percent for 
each additional multiple of the length allowed by 
Section G2428.3.2. For example, the maximum 
length listed in Table G2428.3.2 for a 4-inch (102 
mm) connector is 6 feet (1829 mm). With a connector 
length greater than 6 feet (1829 mm) but not exceed
ing 12 feet (3658 mm), the maximum capacity must 
be reduced by 10 percent (0.90 x maximum vent con
nector capacity). With a connector length greater 
than 12 feet (3658 mm), but not exceeding 18 feet 
(5486 mm), the maximum capacity must be reduced 
by 20 percent (0.80 x maximum vent capacity). 

2. For a connector serving a fan-assisted appliance, the 
minimum capacity (FAN Min) of the connector 
shall be determined by referring to the correspond
ing single-appliance table. For Type B double-wall 
connectors, Table G2428.2(1) shall be used. For sin
gle-wall connectors, Table G2428.2(2) shall be 
used. The height (JI) and lateral (L) shall be mea
sured according to the procedures for a single-appli
ance vent, as if the other appliances were not 
present. 

G2428.3.4 (504.3.4) Vent connector manifold. Where 
the vent connectors are combined prior to entering the ver
tical portion of the common vent to form a common vent 
manifold, the size of the common vent manifold and the 
common vent shall be determined by applying a 10-per
cent reduction (0.90 x maximum common vent capacity) 
to the common vent capacity part of the common vent 
tables. The length of the common vent connector manifold 
(Lm) shall not exceed 11

/ 2 feet for each inch (18 mm per 
mm) of common vent connector manifold diameter (D). 

G2428.3.5 (504.3.5) Common vertical vent offset. 
Where the common vertical vent is offset, the maximum 
capacity of the common vent shall be reduced in accor
dance with Section G2428.3.6. The horizontal length of 
the common vent offset (L

0
) shall not exceed 11

/ 2 feet for 
each inch (18 mm per mm) of common vent diameter (D). 
Where multiple offsets occur in a common vent, the total 
horizontal length of all offsets combined shall not exceed 

574 

11
/2 feet for each inch (18 mm/mm per) of the common 

vent dianieter (D). 

G2428.3.6 (504.3.6) Elbows in vents. For each elbow up 
to and including 45 degrees (0.79 rad) in the common 
vent, the maximum common vent capacity listed in the 
venting tables shall be reduced by 5 percent. For each 
elbow greater than 45 degrees (0.79 rad) up to and includ
ing 90 degrees (1.57 rad), the maximum common vent 
capacity listed in the venting tables shall be reduced by 10 
percent. 

G2428.3.7 (504.3.7) Elbows in connectors. The vent con
nector capacities listed in the common vent sizing tables 
include allowance for two 90-degree (l.57 rad) elbows. 
For each additional elbow up to and including 45 degrees 
(0.79 rad), the maximum vent connector capacity listed in 
the venting tables shall be reduced by 5 percent. For each 
elbow greater than 45 degrees (0.79 rad) up to and includ
ing 90 degrees (l.57 rad), the maximum vent connector 
capacity listed in the venting tables shall be reduced by 10 
percent. 

G2428.3.8 (504.3.8) Common vent minimum size. The 
cross-sectional area of the common vent shall be equal to 
or greater than the cross-sectional area of the largest con
nector. 

G2428.3.9 (504.3.9) Common vent fittings. At the point 
where tee or wye fittings connect to a common vent, the 
opening size of the fitting shall be equal to the size of the 
common vent. Such fittings shall not be prohibited from 
having reduced-size openings at the point of connection of 
appliance vent connectors. 

G2428.3.9.1 (504.3.9.1) Tee and wye fittings. Tee and 
wye fittings connected to a common gas vent shall be 
considered as part of the common gas vent and shall be 
constructed of materials consistent with that of the 
common gas vent. 

G2428.3.10 (504.3.10) High-altitude installations. Sea
level input ratings shall be used when determining maxi
mum capacity for high-altitude installation. Actual input, 
derated for altitude, shall be used for determining mini
mum capacity for high-altitude installation. 

G2428.3.ll (504.3.11) Connector rise measurement. 
Connector rise (R) for each appliance connector shall be 
measured from the draft hood outlet or flue collar to the 
centerline where the vent gas streams come together. 

G2428.3.12 (504.3.12) Vent height measurement. For 
multiple appliances all located on one floor, available total 
height (H) shall be measured from the highest draft hood 
outlet or flue collar up to the level of the outlet of the com
mon vent. 

G2428.3.13 (504.3.17) Vertical vent maximum size. 
Where two or more appliances are connected to a vertical 
vent or chimney, the flow area of the largest section of ver
tical vent or chimney shall not exceed seven times the 
smallest listed appliance categorized vent areas, flue col
lar area, or draft hood outlet area unless designed in accor
dance with approved engineering methods. 
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G2428.3.14 (504.3.18) Multiple input rate appliances. 
For appliances with more than one input rate, the mini
mum vent connector capacity (FAN Min) determined from 
the tables shall be less than the lowest appliance input rat
ing, and the maximum vent connector capacity (FAN Max 
or NAT Max) determined from the tables shall be greater 
than the highest appliance input rating. 

G2428.3.15 (504.3.19) Liner system sizing and connec
tions. Listed, corrugated metallic chimney liner systems in 
masonry chimneys shall be sized by using Table 
G2428.3(1) or G2428.3(2) for Type B vents, with the 
maximum capacity reduced by 20 percent (0.80 x maxi
mum capacity) and the minimum capacity as shown in 
Table G2428.3(1) or G2428.3(2). Corrugated metallic 
liner systems installed with bends or offsets shall have 
their maximum capacity further reduced in accordance 
with Sections G2428.3.5 and G2428.3.6. The 20-percent 
reduction for corrugated metallic chimney liner systems 
includes an allowance for one long-radius 90-degree (1.57 
rad) turn at the bottom of the liner. Where double-wall 
connectors are required, tee and wye fittings used to con
nect to the common vent chimney liner shall be listed dou
ble-wall fittings. Connections between chimney liners and 
listed double-wall fittings shall be made with listed 
adapter fittings designed for such purpose. 

G2428.3.16 (504.3.20) Chimney and vent location. 
Tables G2428.3(1), G2428.3(2), G2428.3(3) and 
G2428.3(4) shall be used only for chimneys and vents not 
exposed to the outdoors below the roof line. A Type B 
vent or listed chimney lining system passing through an 
unused masonry chimney flue shall not be considered to 
be exposed to the outdoors. Where vents extend outdoors 
above the roof more than 5 feet (1524 mm) higher than 
required by Figure G2427 .6.3 and where vents terminate 
in accordance with Section G2427.6.3, Item 2, the outdoor 
portion of the vent shall be enclosed as required by this 
section for vents not considered to be exposed to the out
doors or such venting system shall be engineered. A Type 
B vent shall not be considered to be exposed to the out
doors where it passes through an unventilated enclosure or 
chase insulated to a value of not less than R8. 

G2428.3.17 (504.3.21) Connector maximum and mini
mum size. Vent connectors shall not be increased in size 
more than two sizes greater than the listed appliance cate
gorized vent diameter, flue collar diameter or draft hood 
outlet diameter. Vent connectors for draft-hood-equipped 
appliances shall not be smaller than the draft hood outlet 
diameter. Where a vent connector size(s) determined from 
the tables for a fan-assisted appliance(s) is smaller than 
the flue collar diameter, the use of the smaller size(s) shall 
be permitted provided that the installation complies with 
all of the following conditions: 

2015 INTERNATIONAL RESIDENTIAL CODE® 
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1. Vent connectors for fan-assisted appliance flue col
lars 12 inches (305 mm) in diameter or smaller are 
not reduced by more than one table size [e.g., 12 
inches to 10 inches (305 mm to 254 mm) is a one
size reduction] and those larger than 12 inches (305 
mm) in diameter are not reduced more than two 
table sizes [e.g., 24 inches to 20 inches (610 mm to 
508 mm) is a two-size reduction]. 

2. The fan-assisted appliance(s) is common vented 
with a draft-hood-equipped appliance(s). 

3. The vent connector has a smooth interior wall. 

G2428.3.18 (504.3.22) Component commingling. All 
combinations of pipe sizes, single-wall and double-wall 
metal pipe shall be allowed within any connector run(s) or 
within the common vent, provided that all of the appropri
ate tables permit all of the desired sizes and types of pipe, 
as if they were used for the entire length of the subject 
connector oi: vent. Where single-wall and Type B double
wall metal pipes are used for vent connectors within the 
same venting system, the common vent must be sized 
using Table G2428.3(2) or G2428.3(4), as appropriate. 

G2428.3.19 (504.3.23) Draft hood conversion accesso
ries. Draft hood conversion accessories for use with 
masonry chimneys venting listed Category I fan-assisted 
appliances shall be listed and installed in accordance with 
the manufacturer's instructions for such listed accessories. 

G2428.3.20 (504.3.24) Multiple sizes permitted. Where 
a table permits more than one diameter of pipe to be used 
for a connector or vent, all the permitted sizes shall be per
mitted to be used. 

G2428.3.21 (504.3.25) Table interpolation. Interpolation 
shall be permitted in calculating capacities for vent dimen
sions that fall between table entries. 

G2428.3.22 (504.3.26) Extrapolation prohibited. 
Extrapolation beyond the table entries shall not be permit
ted. 

G2428.3.23 (504.3.27) Engineering calculations. For 
vent heights less than 6 feet (1829 mm) and greater than 
shown in the tables, engineering methods shall be used to 
calculate vent capacities. 

G2428.3.24 (504.3.28) Height entries. Where the actual 
height of a vent falls between entries in the height column 
of the applicable table in Tables G2428.3(1) through 
G2428.3(4), either interpolation shall be used or the lower 
appliance input rating shown in the table shall be used for 
FAN Max and NAT Max column values and the higher 
appliance input rating shall be used for the FAN Min col
umn values. 
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HEIGHT 
(H) 

(feet) 

6 

8 

10 

15 

20 

LATERAL 
(L) 

(feet) 

Min 

0 0 

2 13 

4 21 

6 25 
0 0 
2 12 

5 23 
8 28 

0 0 

2 12 

5 23 
10 30 
0 0 

2 11 

5 22 

10 29 
15 35 
0 0 
2 10 
5 21 

10 28 

15 34 

20 48 

TABLE G2428.2{1) [504.2(1)] 
TYPE B DOUBLE-WALL GAS VENT 

3 4 

FAN NAT FAN NAT 

Max Max Min Max Max Min 

78 46 0 152 86 0 

51 36 18 97 67 27 

49 34 30 94 64 39 

46 32 36 91 61 47 

84 50 0 165 94 0 
57 40 16 109 75 25 

53 38 32 103 71 42 

49 35 39 98 66 51 

88 53 0 175 100 0 

61 42 17 118 81 23 

57 40 32 113 77 41 
51 36 41 104 70 54 

94 58 0 191 112 0 

69 48 15 136 93 20 

65 45 30 130 87 39 
59 41 40 121 82 51 
53 37 48 112 76 61 
97 61 0 202 119 0 

75 51 14 149 100 18 

71 48 29 143 96 38 

64 44 38 133 89 50 

58 40 46 124 84 59 

52 35 55 116 78 69 

Number of Appliances Single 

Appliance Type Category I 

Appliance Vent Connection Connected directly to vent 

VENT DIAMETER-(D) inches 

5 6 7 8 9 

. APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

FAN NAT FAN NAT FAN NAT FAN NAT FAN 

Max Max Min Max Max Min Max Max Min Max Max Min Max 

251 141 0 375 205 0 524 285 0 698 370 0 897 

157 105 32 232 157 44 321 217 53 425 285 63 543 

153 103 50 227 153 66 316 211 79 419 279 93 536 

149 100 59 223 149 78 310 205 93 413 273 110 530 

276 155 0 415 235 0 583 320 0 780 415 0 1,006 

178 120 28 263 180 42 365 247 50 483 322 60 619 

171 115 53 255 173 . 70 356 237 83 473 313 99 607 

164 109 64 247 165 84 347 227 99 463 303 117 596 

295 166 0 447 255 0 631 345 0 847 450 0 1,096 

194 129 26 289 195 40 402 273 48 533 355 57 684 

187 124 52 280 188 68 392 263 81 522 346 95 671 

176 115 67 267 175 88 376 245 104 504 330 122 651 

327 187 0 502 285 0 716 390 0 970 525 0 1,263 

226 150 22 339 225 38 475 316 45 633 414 53 815 

219 142 49 330 217 64 463 300 76 620 403 90 800 

206 135 64 315 208 84 445 288 99 600 386 116 777 

195 128 76 301 198 98 429 275 115 580 373 134 755 

349 202 0 540 307 0 776 430 0 1,057 575 0 1,384 

250 166 20 377 249 33 531 346 41 711 470 50 917 

242 160 47 367 241 62 519 337 73 697 460 86 902 

229 150 62 351 228 81 499 321 95 675 443 112 877 

217 142 73 337 217 94 481 308 111 654 427 129 853 

206 134 84 322 206 107 464 295 125 634 410 145 830 

(continued) 

NAT 

Max 

470 

370 

362 

354 

537 

418 
407 

396 
585 

457 

446 

427 

682 

544 

529 

507 

491 

752 

612 
599 

576 

557 

537 

"11 c: 
m r 
G> 
1;; 



I\) 
0 ... 
en 
z 
~ 
m 
JJ z 
=; 
0 z 
)> 
r 
:0 
m en 
6 
m z 
~ 

> r 
0 
0 
c 
~ 

en 
:j 

HEIGHT LATERAL 

TABLE G2428.2{1) [504.2(1)]-continued 
TYPE B DOUBLE-WALL GAS VENT 

3 4 

VENT DIAMETER-(D) inches 

5 6 

Number of Appliances Single 

Appliance Type Category I 

Appliance Vent Connection Connected directly to vent 

7 8 9 

(If) (L) APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 
(feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max 

0 0 100 64 0 213 128 0 374 220 0 587 336 0 853 475 0 1,173 650 0 1,548 

2 9 81 56 13 166 112 14 283 185 18 432 280 27 613 394 33 826 535 42 1,072 

5 21 77 54 28 160 108 36 275 176 45 421 273 58 600 385 69 811 524 82 1,055 

30 10 27 70 50 37 150 102 48 262 171 59 405 261 77 580 371 91 788 507 107 1,028 

15 33 64 NA 44 141 96 57 249 163 70 389 249 90 560 357 105 765 490 124 1,002 

20 56 58 NA 53 132 90 66 237 154 80 374 237 102 542 343 119 743 473 139 977 

30 NA NA NA 73 113 NA 88 214 NA 104 346 219 131 507 321 149 702 444 171° 929 

0 0 101 67 0 216 134 0 397 232 0 633 363 0 932 518 0 1,297 708 0 1,730 

2 8 86 61 11 183 122 14 320 206 15 497 314 22 715 445 26 975 615 33 1,276 

5 20 82 NA 27 177 119 35 312 200 43 487 308 55 702 438 65 960 605 77 1,259 

50 10 26 76 NA 35 168 114 45 299 190 56 471 298 73 681 426 86 935 589 101 1,230 

15 59 70 NA 42 158 NA 54 287 180 66 455 288 85 662 413 100 911 572 117 1,203 

20 NA NA NA 50 149 NA 63 275 169 76 440 278 97 642 401 113 888 556 131 1,176 

30 NA NA NA 69 131 NA 84 250 NA 99 410 259 123 605 376 141 844 522 161 1,125 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

NAT 

Max 

855 

700 
688 

668 
648 

628 

594 

952 
813 

798 

773 
747 
722 

670 
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HEIGHT 
(H) 

(feet) 

6 

8 

10 

15 

20 

LATERAL 
(L) 

(feet) 

0 

2 

4 

6 

0 
2 

5 

8 

0 
2 

5 

10 

0 

2 

5 

10 
15 

0 

2 

5 

10 

15 

20 

3 

FAN 

Min Max 

38 77 

39 51 

NA NA 
NA NA 
37 83 
39 56 

NA NA 
NA NA 
37 87 

39 61 

52 56 

NA NA 
36 93 

38 69 

51 63 
NA NA 
NA NA 
35 96 

37 74 

50 68 

NA NA 
NA NA 
NA NA 

TABLE G2428.2(2) [504.2(2)) 
TYPE B DOUBLE-WALL GAS VENT 

4 5 

NAT FAN NAT FAN NAT 

Max Min Max Max Min Max Max 

45 59 151 85 85 249 140 

36 60 96 66 85 156 104 

33 74 92 63 102 152 102 

31 83 89 60 114 147 99 

50 58 164 93 83 273 154 
39 59 108 75 83 176 119 

37 77 102 69 107 168 114 

33 90 95 64 122 161 107 

53 57 174 99 82 293 165 
41 59 117 80 82 193 128 

39 76 111 76 105 185 122 

34 97 100 68 132 171 112 

57 56 190 111 80 325 186 
47 57 136 93 80 225 149 

44 75 128 86 102 216 140 
39 95 116 79 128 201 131 
NA NA NA 72 158 186 124 

60 54 200 118 78 346 201 

50 56 148 99 78 248 165 

47 73 140 94 100 239 158 
41 93 129 86 125 223 146 
NA NA NA 80 155 208 136 

NA NA NA NA 186 192 126 

Number of Appliances 

Appliance Type 

Appliance Vent Connection 

VENT DIAMETER-{D) inches 

6 7 8 9 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

FAN NAT FAN NAT FAN NAT FAN NAT 

Min Max Max Min Max Max Min Max Max Min Max Max 

126 373 204 165 522 284 211 695 369 267 894 469 

123 231 156 159 320 213 201 423 284 251 541 368 
146 225 152 187 313 208 237 416 277 295 533 360 

163 220 148 207 307 203 263 409 271 327 526 352 

123 412 234 161 580 319 206 777 414 258 1,002 536 
121 261 179 155 363 246 197 482 321 246 617 417 

151 252 171 193 352 235 245 470 311 305 604 404 
175 243 163 223 342 225 280 458 300 344 591 392 

120 444 254 158 628 344 202 844 449 253 1,093 584 

119 287 194 153 400 272 193 531 354 242 681 456 

148 277 186 190 388 261 241 518 344 299 667 443 
188 261 171 237 369 241 296 497 325 363 643 423 

116 499 283 153 713 388 195 966 523 244 1,259 681 

115 337 224 148 473 314 187 631 413 232 812 543 

144 326 217 182 459 298 231 616 400 287 795 526 
182 308 203 228 438 284 284 592 381 349 768 501 
220 290 192 272 418 269 334 568 367 404 742 484 

114 537 306 149 772 428 190 1,053 573 238 1,379 750 

113 375 248 144 528 344 182 708 468 227 914 611 

141 363 239 178 514 334 224 692 457 279 896 596 
177 344 224 222 491 316 277 666 437 339 866 570 
216 325 210 264 469 301 325 640 419 393 838 549 

254 306 196 309 448 285 374 616 400 448 810 526 

(continued) 

Single 

Category I 

Single-wall metal connector 

10 12 

FAN NAT FAN 

Min Max Max Min Max 

371 1,118 569 537 1,639 

347 673 453 498 979 

409 664 443 584 971 

449 656 433 638 962 

360 1,257 658 521 1,852 

339 768 513 486 1,120 

418 754 500 598 1,104 

470 740 486 665 1,089 

351 1,373 718 507 2,031 

332 849 559 475 1,242 

409 834 544 584 1,224 

492 808 520 688 1,194 

336 1,591 838 488 2,374 

319 1,015 673 457 1,491 

392 997 657 562 1,469 

470 966 628 664 1,433 
540 937 601 750 1,399 

326 1,751 927 473 2,631 

309 1,146 754 443 1,689 

381 1,126 734 547 1,665 

457 1,092 702 646 1,626 

526 1,060 677 730 1,587 

592 1,028 651 808 1,550 

NAT 

Max 

849 

648 

638 

627 

967 
743 

730 
715 

1,057 

848 

825 
788 

1,237 

983 

963 
928 
894 

1,346 

1,098 

1,074 

1,037 

1,005 

973 
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HEIGHT LATERAL 3 

TABLE G2428.2(2) [504.2(2)]-continued 
TYPE B DOUBLE-WALL GAS VENT 

4 5 

VENT DIAMETER-(D) inches 

6 7 8 

Number of Appliances Single 

Appliance Type Category I 

Appliance Vent Connection Single-wall metal connector 

9 10 12 

(H) (L) APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 
(feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max 

0 34 99 63 53 211 127 76 372 219 110 584 334 144 849 472 184 1,168 647 229 1,542 852 312 1,971 1,056 454 2,996 

2 37 80 56 55 164 111 76 281 183 109 429 279 139 610 392 175 823 533 219 1,069 698 296 1,346 863 424 1,999 

5 49 74 52 72 157 106 98 271 173 136 417 271 171 595 382 215 806 521 269 1,049 684 366 1,324 846 524 1,971 

30 10 NA NA NA 91 144 98 122 255 168 171 397 257 213 570 367 265 777 501 327 1,017 662 440 1,287 821 620 1,927 

15 NA NA NA 115 131 NA 151 239 157 208 377 242 255 547 349 312 750 481 379 985 638 507 1,251 794 702 1,884 

20 NA NA NA NA NA NA 181 223 NA 246 357 228 298 524 333 360 723 461 433 955 615 570 1,216 768 780 1,841 

30 NA NA NA NA NA NA NA NA NA NA NA NA 389 477 305 461 670 426 541 895 574 704 1,147 720 937 1,759 

0 33 99 66 51 213 133 73 394 230 105 629 361 138 928 515 176 1,292 704 220 1,724 948 295 2,223 1,189 428 3,432 

2 36 84 61 53 181 121 73 318 205 104 495 312 133 712 443 168 971 613 209 1,273 811 280 1,615 1,007 401 2,426 

5 48 80 NA 70 174 117 94 308 198 131 482 305 164 696 435 204 953 602 257 1,252 795 347 1,591 991 496 2,396 

50 10 NA NA NA 89 160 NA 118 292 186 162 461 292 203 671 420 253 923 583 313 1,217 765 418 1,551 963 589 2,347 

15 NA NA NA 112 148 NA 145 275 174 199 441 280 244 646 405 299 894 562 363 1,183 736 481 1,512 934 668 2,299 

20 NA NA NA NA NA NA 176 257 NA 236 420 267 285 622 389 345 866 543 415 1,150 708 544 1,473 906 741 2,251 

30 NA NA NA NA NA NA NA NA NA 315 376 NA 373 573 NA 442 809 502 521 1,086 649 674 1,399 848 892 2,159 

For SI:l inch= 25.4 mm, 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

NAT 

Max 

1,545 

1,308 

1,283 
1,234 
1,205 
1,166 
1,101 

1,818 

1,509 

1,490 

1,455 

1,421 

1,387 

1,318 
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TABLE G2428.3(1) [504.3(1)] 
TYPE B DOUBLE-WALL VENT 

Number of Appliances Two or more 

Appliances Type Category I 

Appliances Vent Connection Single-wall metal connector 

VENT CONNECTOR CAPACITY 

TYPE B DOUBLE-WALL VENT AND CONNECTOR DIAMETER-(D) inches 

VENT CONNECTOR 3 4 5 6 7 8 9 10 
HEIGHT RISE 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H (H) (R) 
(feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max 

1 22 37 26 35 66 46 46 106 72 58 164 104 77 225 142 92 296 185 109 376 237 128 466 
6 2 23 41 31 37 75 55 48 121 86 60 183 124 79 253 168 95 333 220 112 424 282 131 526 

3 24 44 35 38 81 62 49 132 96 62 199 139 82 275 189 97 363 248 114 463 317 134 575 
1 22 40 27 35 72 48 49 114 76 64 176 109 84 243 148 100 320 194 118 408 248 138 507 

8 2 23 44 32 36 80 57 51 128 90 66 195 129 86 269 175 103 356 230 121 454 294 141 564 
3 24 47 36 37 87 64 53 139 101 67 210 145 88 290 198 105 384 258 123 492 330 143 612 
1 22 43 28 34 78 50 49 123 78 65 189 113 89 257 154 106 341 200 125 436 257 146 542 

10 2 23 47 33 36 86 59 51 136 93 67 206 134 91 282 182 109 374 238 128 479 305 149 596 
3 24 50 37 37 92 67 52 146 104 69 220 150 94 303 205 111 402 268 131 515 342 152 642 
1 21 50 30 33 89 53 47 142 83 64 220 120 88 298 163 110 389 214 134 493 273 162 609 

15 2 22 53 35 35 96 63 49 153 99 66 235 142 91 320 193 112 419 253 137 532 323 165 658 
3 24 55 40 36 102 71 51 163 111 68 248 160 93 339 218 115 445 286 140 565 365 167 700 
1 21 54 31 33 99 56 46 157 87 62 246 125 86 334 171 107 436 224 131 552 285 158 681 

20 2 22 57 37 34 105 66 48 167 104 64 259 149 89 354 202 110 463 265 134 587 339 161 725 
3 23 60 42 35 110 74 50 176 116 66 271 168 91 371 228 113 486 300 137 618 383 164 764 
1 20 62 33 31 113 59 45 181 93 60 288 134 83 391 182 103 512 238 125 649 305 151 802 

30 2 21 64 39 33 118 70 47 190 110 62 299 158 85 408 215 105 535 282 129 679 360 155 840 
3 22 66 44 34 123 79 48 198 124 64 309 178 88 423 242 108 555 317 132 706 405 158 874 

COMMON VENT CAPACITY 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER (D)--inches 
VENT 

HEIGHT 
4 5 6 7 8 9 10 

(H) COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

(feet) FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN 

NAT 

Max 

289 
345 
386 
303 
358 
402 
314 
372 
417 
333 
394 
444 

347 
414 
466 
372 
439 
494 

NAT 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 

6 92 81 65 140 116 103 204 161 147 309 248 200 404 314 260 547 434 335 672 520 410 
8 101 90 73 155 129 114 224 178 163 339 275 223 444 348 290 602 480 378 740 577 465 
10 110 97 79 169 141 124 243 194 178 367 299 242 477 377 315 649 522 405 800 627 495 
15 125 112 91 195 164 144 283 228 206 427 352 280 556 444 365 753 612 465 924 733 565 
20 136 123 102 215 183 160 314 255 229 475 394 310 621 499 405 842 688 523 1,035 826 640 
30 152 138 118 244 210 185 361 297 266 547 459 360 720 585 470 979 808 605 1,209 975 740 
50 167 153 134 279 244 214 421 353 310 641 547 423 854 706 550 1,164 977 705 1,451 1,188 860 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

580 2015 INTERNATIONAL RESIDENTIAL CODE® 



TABLE G2428.3(2) [504.3(2)] 
TYPE B DOUBLE-WALL VENT 

Number of Appliances 

Appliances Type 

FUEL GAS 

Two or more 

Category I 

Appliances Vent Connection Type B double-wall connector 

VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER-(0) inches 

VENT CONNECTOR 3 4 5 6 7 8 9 10 
HEIGHT RISE 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H (HJ (R) 
(feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT ·FAN NAT FAN NAT 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max 

1 NA NA 26 NA NA 46 NA NA 71 NA NA 102 207 223 140 262 293 183 325 373 234 447 463 286 
6 2 NA NA 31 NA NA 55 NA NA 85 168 182 123 215 251 167 271 331 219 334 422 281 458 524 344 

3 NA NA 34 NA NA 62 121 131 95 175 198 138 222 273 188 279 361 247 344 462 316 468 574 385 
1 NA NA 27 NA NA 48 NA NA 75 NA NA 106 226 240 145 285 316 191 352 403 244 481 502 299 

8 2 NA NA 32 NA NA 57 125 126 89 184 193 127 234 266 173 293 353 228 360 450 292 492 560 355 
3 NA NA 35 NA NA 64 130 138 100 191 208 144 241 287 197 302 381 256 370 489 328 501 609 400 
1 NA NA 28 NA NA 50 119 121 77 182 186 110 240 253 150 302 335 196 372 429 252 506 534 308 

10 2 NA NA 33 84 85 59 124 134 91 189 203 132 248 278 183 311 369 235 381 473 302 517 589 368 
3 NA NA 36 89 91 67 129 144 102 197 217 148 257 299 203 320 398 265 391 511 339 528 637 413 
1 NA NA 29 79 87 52 116 138 81 177 214 116 238 291 158 312 380 208 397 482 266 556 596 324 

15 2 NA NA 34 83 94 62 121 150 97 185 230 138 246 314 189 321' 411 248 407 522 317 568 646 387 
3 NA NA 39 87 100 70 127 160 109 193 243 157 255 333 215 331 438 281 418 557 360 579 690 437 
1 49 56 30 78 97 54 115 152 84 175 238 120 233 325 165 306 425 217 390 538 276 546 664 336 

20 2 52 59 36 82 103 64 120 163 101 182 252 144 243 346 197 317 453 259 400 574 331 558 709 403 
3 55 62 40 87 107 72 125 172 113 190 264 164 252 363 223 326 476 294 412 607 375 570 750 457 
1 47 60 31 77 110 57 112 175 89 169 278 129 226 380 175 296 497 230 378 630 294 528 779 358 

30 2 51 62 37 81 115 67 117 185 106 177 290 152 236 397 208 307 521 274 389 662 349 541 819 425 
3 54 64 42 85 119 76 122 193 120 185 300 172 244 412 235 316 542 309 400 690 394 555 855 482 

COMMON VENT CAPACITY 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER-(0) inches 
VENT 4 5 6 7 8 9 10 

HEIGHT 
(HJ COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

(feet) FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 

6 NA 78 64 NA 113 99 200 158 144 304 244 196 398 310 257 541 429 332 665 515 407 
8 NA 87 71 NA 126 111 218 173 159 331 269 218 436 342 285 592 473 373 730 569 460 
10 NA 94 76 163 137 120 237 189 174 357 292 236 467 369 309 638 512 398 787 617 487 
15 121 108 88 189 159 140 275 221 200 416 343 274 544 434 357 738 599 456 905 718 553 
20 131 118 98 208 177 156 305 247 223 463 383 302 606 487 395 824 673 512 1,013 808 626 
30 145 132 113 236 202 180 350 286 257 533 446 349 703 570 459 958 790 593 1,183 952 723 
50 159 145 128 268 233 208 406 337 296 622 529 410 833 686 535 1,139 954 689 1,418 1,157 838 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 
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TABLE G2428.3(3) [504.3(3)] 
MASONRY CHIMNEY 

Number of Appliances Two or more 

Appliances Type Category I 

Appliances Vent Connection Type B double-wall connector 

VENT CONNECTOR CAPACITY 

TYPE B DOUBLE-WALL VENT CONNECTOR DIAMETER-(D) inches 

VENT CONNECTOR 3 4 5 6 7 8 9 10 
HEIGHT RISE 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H 
(H) (R) 

(feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max 

1 24 33 21 39 62 40 52 106 67 65 194 101 87 274 141 104 370 201 124 479 253 145 599 319 
6 2 26 43 28 41 79 52 53 133 85 67 230 124 89 324 173 107 436 232 127 562 300 148 694 378 

3 27 49 34 42 92 61 55 155 97 69 262 143 91 369 203 109 491 270 129 633 349 151 795 439 
1 24 39 22 39 72 41 55 117 69 71 213 105 94 304 148 113 414 210 134 539 267 156 682 335 

8 2 26 47 29 40 87 53 57 140 86 73 246 127 97 350 179 116 473 240 137 615 311 160 776 394 
3 27 52 34 42 97 62 59 159 98 75 269 145 99 383 206 119 517 276 139 672 358 163 848 452 
1 24 42 22 38 80 42 55 130 71 74 232 108 101 324 153 120 444 216 142 582 277 165 739 348 

10 2 26 50 29 40 93 54 57 153 87 76 261 129 103 366 184 123 498 247 145 652 321 168 825 407 
3 27 55 35 41 105 63 58 170 100 78 284 148 106 397 209 126 540 281 147 705 366 171 893 463 
1 24 48 23 38 93 44 54 154 74 72 277 114 100 384 164 125 511 229 153 658 297 184 824 375 

15 2 25 55 31 39 105 55 56 174 89 74 299 134 103 419 192 128 558 260 156 718 339 187 900 432 
3 26 59 35 41 115 64 57 189 102 76 319 153 105 448 215 131 597 292 159 760 382 190 960 486 
1 24 52 24 37 102 46 53 172 77 71 313 119 98 437 173 123 584 239 150 752 312 180 943 397 

20 2 25 58 31 39 114 56 55 190 91 73 335 138 101 467 199 126 625 270 153 805 354 184 1,011 452 
3 26 63 35 40 123 65 57 204 104 75 353 157 104 493 222 129 661 301 156 851 396 187 1,067 505 

COMMON VENT CAPACITY 

MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 
VENT 

HEIGHT 
12 19 28 38 50 63 78 113 

(H) COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

(feet) FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAl +NAl +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 

6 NA 74 25 NA 119 46 NA 178 71 NA 257 103 NA 351 143 NA 458 188 NA 582 246 1,041 853 NA 
8 NA 80 28 NA 130 53 NA 193 82 NA 279 119 NA 384 163 NA 501 218 724 636 278 1,144 937 408 
10 NA 84 31 NA 138 56 NA 207 90 NA 299 131 NA 409 177 606 538 236 776 686 302 1,226 1,010 454 
15 NA NA 36 NA 152 67 NA 233 106 NA 334 152 523 467 212 682 611 283 874 781 365 1,374 1,156 546 
20 NA NA 41 NA NA 75 NA 250 122 NA 368 172 565 508 243 742 668 325 955 858 419 1,513 1,286 648 
30 NA NA NA NA NA NA NA 270 137 NA 404 198 615 564 278 816 747 381 1,062 969 496 1,702 1,473 749 
50 NA NA NA NA NA NA NA NA NA NA NA NA NA 620 328 879 831 461 1,165 1,089 606 1,905 1,692 922 

For SI: 1 inch= 25.4 mm, 1 square inch= 645.16 mm2
, 1 foot= 304.8 mm, 1 British thermal unit per hour= 0.2931 W. 
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TABLE G2428.3(4) [504.3(4)] 
MASONRY CHIMNEY 

Number of Appliances 

Appliances Type 

FUEL GAS 

Two or more 

Category I 

Appliances Vent Connection Single-wall connector 

VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER (0)-inches 

VENT CONNECTOR 3 4 5 6 7 8 9 I 10 
HEIGHT RISE APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU/H 

(H) (R) 
· (feet) (feet) FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT 

Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max 

1 NA NA 21 NA NA 39 NA NA 66 179 191 100 231 271 140 292 366 200 362 474 252 499 594 316 
6 2 NA NA 28 NA NA 52 NA NA 84 186 227 123 239 321 172 301 432 231 373 557 299 509 696 376 

3 NA NA 34 NA NA 61 134 153 97 193 258 142 247 365 202 309 491 269 381 634 348 519 793 437 
1 NA NA 21 NA NA 40 NA NA 68 195 208 103 250 298 146 313 407 207 387 530 263 529 672 331 

8 2 NA NA 28 NA NA 52 137 139 85 202 240 125 258 343 177 323 465 238 397 607 309 540 766 391 
3 NA NA 34 NA NA 62 143 156 98 210 264 145 266 376 205 332 509 274 407 663 356 551 838 450 
1 NA NA 22 NA NA 41 130 151 70 202 225 106 267 316 151 333 434 213 410 571 273 558 727 343 

10 2 NA NA 29 NA NA 53 136 150 86 210 255 128 276 358 181 343 489 244 420 640 317 569 813 403 
3 NA NA 34 97 102 62 143 166 99 217 277 147 284 389 207 352 530 279 430 694 363 580 880 459 
1 NA NA 23 NA NA 43 129 151 73 199 271 112 268 376 161 349 502 225 445 646 291 623 808 366 

15 2 NA NA 30 92 103 54 135 170 88 207 295 132 277 411 189 359 548 256 456 706 334 634 884 424 
3 NA NA 34 96 112 63 141 185 101 215 315 151 286 439 213 368 586 289 466 755 378 646 945 479 
1 NA NA 23 87 99 45 128 167 76 197 303 117 265 425 169 345 569 235 439 734 306 614 921 347 

20 2 NA NA 30 91 111 55 134 185 90 205 325 136 274 455 195 355 610 266 450 787 348 627 986 443 
3 NA NA 35 96 119 64 140 199 103 213 343 154 282 481 219 365 644 298 461 831 391 639 1,042 496 

COMMON VENT CAPACITY 

MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 
VENT 12 19 28 38 50 63 78 113 

HEIGHT 
(H) COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU/H 

(feet) FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT ft-FAN +NAT ~NAT fl-FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT ~NAT 

6 NA NA 25 NA 118 45 NA 176 71 NA 255 102 NA 348 142 NA 455 187 NA 579 245 NA 846 NA 
8 NA NA 28 NA 128 52 NA 190 81 NA 276 118 NA 380 162 NA 497 217 NA 633 277 1,136 928 405 
10 NA NA 31 NA 136 56 NA 205 89 NA 295 129 NA 405 175 NA 532 234 171 680 300 1,216 1,000 450 
15 NA NA 36 NA NA 66 NA 230 105 NA 335 150 NA 400 210 677 602 280 866 772 360 1,359 1,139 540 
20 NA NA NA NA NA 74 NA 247 120 NA 362 170 NA 503 240 765 661 321 947 849 415 1,495 1,264 640 
30 NA NA NA NA NA NA NA NA 135 NA 398 195 NA 558 275 808 739 377 1,052 957 490 1,682 1,447 740 
50 NA NA NA NA NA NA NA NA NA NA NA NA NA 612 325 NA 821 456 1,152 1,076 600 1,879 1,672 910 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2
, 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 
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SECTION G2429 (505) 
DIRECT-VENT, INTEGRAL VENT, 

MECHANICAL VENT AND 
VENTILATION/EXHAUST HOOD VENTING. 

G2429.1 (505.1) General. The installation of direct-vent and 
integral vent appliances shall be in accordance with Section 
G2427. Mechanical venting systems shall be designed and 
installed in accordance with Section G2427. 

SECTION G2430 (506) 
FACTORY-BUil T CHIMNEYS 

G2430.1 (506.1) Listing. Factory-built chimneys for building 
heating appliances producing.flue gases having a temperature 
not greater than l,000°F (538°C), measured at the entrance to 
the chimney, shall be listed and labeled in accordance with 
UL 103 and shall be installed and terminated in accordance 
with the manufacturer's instructions. 

G2430.2 (506.2) Support. Where factory-built chimneys are 
supported by structural members, such as joists and rafters, 
such members shall be designed to support the additional 
load. 

SECTION G2431 (601) 
GENERAL 

G2431.1 (601.1) Scope. Sections G2432 through G2454 shall 
govern the approval, design, installation, construction, main
tenance, alteration and repair of the appliances and equip
ment specifically identified herein. 

SECTION G2432 (602) 
DECORATIVE APPLIANCES FOR 
INSTALLATION IN FIREPLACES 

G2432.1 (602.1) General. Decorative appliances for installa
tion in approved solid fuel-burning.fireplaces shall be tested 
in accordance with ANSI Z21.60 and shall be installed in 
accordance with the manufacturer's instructions. Manually 
lighted natural gas decorative appliances shall be tested in 
accordance with ANSI Z21.84. 

G2432.2 (602.2) Flame safeguard device. Decorative appli
ances for installation in approved solid fuel-burning fire
places, with the exception of those tested in accordance with 
ANSI Z21.84, shall utilize a direct ignition device, an ignitor 
or a pilot flame to ignite the fuel at the main burner, and shall 
be equipped with a flame safeguard device. The flame safe
guard device shall automatically shut off the fuel supply to a 
main burner or group of burners when the means of ignition 
of such burners becomes inoperative. 

G2432.3 (602.3) Prohibited installations. Decorative appli
ances for installation in.fireplaces shall not be installed where 
prohibited by Section G2406.2. 
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SECTION G2433 (603) 
LOG LIGHTERS 

G2433.1 (603.1) General. Log lighters shall be tested in 
accordance with CSA 8 and shall be installed in accordance 
with the manufacturer's instructions. 

SECTION G2434 (604) 
VENTED GAS FIREPLACES 

(DECORATIVE APPLIANCES) 

G2434.1 (604.1) General. Vented gas fireplaces shall be 
tested in accordance with ANSI Z21.50, shall be installed in 
accordance with the manufacturer's instructions and shall be 
designed and equipped as specified in Section G2432.2. 

G2434.2 (604.2) Access. Panels, grilles and access doors that 
are required to be removed for normal servicing operations 
shall not be attached to the building. 

SECTION G2435 (605) 
VENTED GAS FIREPLACE HEATERS 

G2435.l (605.1) General. Vented gas fireplace heaters shall 
be installed in accordance with the manufacturer's instruc
tions, shall be tested in accordance with ANSI Z21.88 and 
shall be designed and equipped as specified in Section 
G2432.2. 

SECTION G2436 (608) 
VENTED WALL FURNACES 

G2436.1 (608.1) General. Vented wall furnaces shall be 
tested in accordance with ANSI Z21.86/CSA 2.32 and shall 
be installed in accordance with the manufacturer's instruc
tions. 

G2436.2 (608.2) Venting. Vented wall furnaces shall be 
vented in accordance with Section G2427. 

G2436.3 (608.3) Location. Vented wall furnaces shall be 
located so as not to cause a fire hazard to walls, floors, com
bustible furnishings or doors. Vented wall furnaces installed 
between bathrooms and adjoining rooms shall not circulate 
air from bathrooms to other parts of the building. 

G2436.4 (608.4) Door swing. Vented wall furnaces shall be 
located so that a door cannot swing within 12 inches (305 
mm) of an air inlet or air outlet of such furnace measured at 
right angles to the opening. Doorstops or door closers shall 
not be installed to obtain this clearance. 

G2436.5 (608.5) Ducts prohibited. Ducts shall not be 
attached to wall furnaces. Casing extension boots shall not be 
installed unless listed as part of the appliance. 

G2436.6 (608.6) Access. Vented wall furnaces shall be pro
vided with access for cleaning of heating surfaces, removal of 
burners, replacement of sections, motors, controls, filters and 
other working parts, and for adjustments and lubrication of 
parts requiring such attention. Panels, grilles and access doors 
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that are required to be removed for normal servicing opera
tions shall not be attached to the building construction. 

SECTION G2437 (609) 
FLOOR FURNACES 

G2437.1 (609.1) General. Floor furnaces shall be tested in 
accordance with ANSI Z21.86/CSA 2.32 and shall be 
installed in accordance with the manufacturer's instructions. 

G2437.2 (609.2) Placement. The following provisions apply 
to floor furnaces: 

1. Floors. Floor furnaces shall not be installed in the floor 
of any doorway, stairway landing, aisle or passageway 
of any enclosure, public or private, or in an exitway 
from any such room or space. 

2. Walls and corners. The register of a floor furnace with 
a horizontal warm air outlet shall not be placed closer 
than 6 inches (152 mm) to the nearest wall. A distance 
of at least 18 inches (457 mm) from two adjoining sides 
of the floor furnace register to walls shall be provided 
to eliminate the necessity of occupants walking over 
the warm-air discharge. The remaining sides shall be 
permitted to be placed not closer than 6 inches (152 
mm) to a wall. Wall-register models shall not be placed 
closer than 6 inches (152 mm) to a corner. 

3. Draperies. The furnace shall be placed so that a door, 
drapery, or similar object cannot be nearer than 12 
inches (305 mm) to any portion of the register of the 
furnace. 

4. Floor construction. Floor furnaces shall not be installed 
in concrete floor construction built on grade. 

5. Thermostat. The controlling thermostat for a floor fur: 
nace shall be located within the same room or space as 
the floor furnace or shall be located in an adjacent room 
or space that is permanently open to the room or space 
containing the floor furnace. 

G2437.3 (609.3) Bracing. The floor around the furnace shall 
be braced and headed with a support framework designed in 
accordance with Chapter 5. 

G2437.4 (609.4) Clearance. The lowest portion of the floor 
furnace shall have not less than a 6-inch (152 mm) clearance 
from the grade level; except where the lower 6-inch (152 
mm) portion of the floor furnace is sealed by the manufac
turer to prevent entrance of water, the minimum clearance 
shall be reduced to not less than 2 inches (51 mm). Where 
such clearances cannot be provided, the ground below and to 
the sides shall be excavated to form a pit under the furnace so 
that the required clearance is provided beneath the lowest 
portion of the furnace. A 12-inch (305 mm) minimum clear
ance shall be provided on all sides except the control side, 
which shall have an 18-inch (457 mm) minimum clearance. 

G2437.5 (609.5) First floor installation. Where the base
ment story level below the floor in which a floor furnace is 
installed is utilized as habitable space, such floor furnaces 
shall be enclosed as specified in Section G2437.6 and shall 
project into a nonhabitable space. 

2015 INTERNATIONAL RESIDENTIAL CODE® 

FUEL GAS 

G2437.6 (609.6) Upper floor installations. Floor furnaces 
installed in upper stories of buildings shall project below into 
nonhabitable space and shall be separated from the nonhabit
able space by an enclosure constructed of noncombustible 
materials. The floor furnace shall be provided with access, 
clearance to all sides and bottom of not less than 6 inches 
(152 mm) and combustion air in accordance with Section 
G2407. 

SECTION G2438 (613) 
CLOTHES DRYERS 

G2438.1 (613.1) General. Clothes dryers shall be tested in 
accordance with ANSI Z21.5.1 and shall be installed in 
accordance with the manufacturer's instructions. 

SECTION G2439 (614) 
CLOTHES DRYER EXHAUST 

G2439.1 (614.1) Installation. Clothes dryers shall be 
exhausted in accordance with the manufacturer's instructions. 
Dryer exhaust systems shall be independent of all other sys
tems and shall convey the moisture and any products of com
bustion to the outside of the building. 

G2439.2 (614.2) Duct penetrations. Ducts that exhaust 
clothes dryers shall not penetrate or be located within any 
fireblocking, draftstopping or any wall, floor/ceiling or other 
assembly required by this code to be fire-resistance rated, 
unless such duct is constructed of galvanized steel or alumi
num of the thickness specified in the mechanical provisions 
of this code and the fire-resistance rating is maintained in 
accordance with this code. Fire dampers shall not be installed 
in clothes dryer exhaust duct systems. 

G2439.3 (614.4) Exhaust installation. Exhaust ducts for 
clothes dryers shall terminate on the outside of the building 
and shall be equipped with a backdraft damper. Screens shall 
not be installed at the duct termination. Ducts shall not be 
connected or installed with sheet metal screws or other fas
teners that will obstruct the flow. Clothes dryer exhaust ducts 
shall not be connected to a vent connector, vent or chimney. 
Clothes dryer exhaust ducts shall not extend into or through 
ducts or plenums. 

G2439.4 (614.5) Dryer exhaust duct power ventilators. 
Domestic dryer exhaust duct power ventilators shall be listed 
and labeled to UL 705 for use in dryer exhaust duct systems. 
The dryer exhaust duct power ventilator shall be installed in 
accordance with the manufacturer's instructions. 

G2439.5 (614.6) Makeup air. Installations exhausting more 
than 200 cfm (0.09 m3/s) shall be provided with makeup air. 
Where a closet is designed for the installation of a clothes 
dryer, an opening having an area of not less than 100 square 
inches (0.0645 m2

) for makeup air shall be provided in the 
closet enclosure, or makeup air shall be provided by other 
approved means. 

G2439.6 (614.7) Protection required. Protective shield I 
plates shall be placed where nails or screws from finish or 
other work are likely to penetrate the clothes dryer exhaust 
duct. Shield plates shall be placed on the finished face of all 
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framing members where there is less than l 1/4 inches (32 mm) 
between the duct and the finished face of the framing mem
ber. Protective shield plates shall be constructed of steel, shall 
have a minimum thickness of 0.062 inch (1.6 mm) and shall 
extend a minimum of 2 inches (51 mm) above sole plates and 
below top plates. 

I 
G2439.7 (614.8) Domestic clothes dryer exhaust ciucts. 
Exhaust ducts for domestic clothes dryers shall conform to 
the requirements of Sections G2439.7.l through G2439.7.6. 

G2439.7.1 (614.8.1) Material and size. Exhaust ducts 
shall have a smooth interior finish and shall be constructed 
of metal a minimum 0.016-inch (0.4 mm) thick. The 
exhaust duct size shall be 4 inches (102 mm) nominal in 
diameter. 

G2439. 7 .2 ( 614.8.2) Duct installation. Exhaust ducts shall 
be supported at 4-foot (1219 mm) intervals and secured in 
place. The insert end of the duct shall extend into the 
adjoining duct or fitting in the direction of airflow. Ducts 
shall not be joined with screws or similar fasteners that pro
trude more than 1/ 8 inch (3.2 mm) into the inside of the duct. 

G2439.7.3 (614.8.3) Transition ducts. Transition ducts 
used to connect the dryer to the exhaust duct system shall 
be a single length that is listed and labeled in accordance 
with UL 2158A. Transition ducts shall be not more than 8 
feet (2438 mm) in length and shall not be concealed within 
construction. 

I G2439.7.4 (614.8.4) Duct length. The maximum allow
able exhaust duct length shall be determined by one of the 
methods specified in Sections G2439.7.4.1 through 
G2439.7.4.3. 

I G2439.7.4.1 (614.8.4.1) Specified length. The maxi
mum length of the exhaust duct shall be 35 feet (10 668 
mm) from the connection to the transition duct from the 
dryer to the outlet terminal. Where fittings are used, the 
maximum length of the exhaust duct shall be reduced in 
accordance with Table G2439.7.4.l. 

TABLE G2439.7.4.1(TABLE614.8.4.1) 
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH 

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH 

4 inch radius mitered 45-degree elbow 2 feet, 6 inches 

4 inch radius mitered 90-degree elbow 5 feet 

6 inch radius smooth 45-degree elbow 1 foot 

6 inch radius smooth 90-degree elbow 1 foot, 9 inches 

8 inch radius smooth 45-degree elbow 1 foot 

8 inch radius smooth 90-degree elbow 1 foot, 7 inches 

10 inch radius smooth 45-degree elbow 9 inches 

10 inch radius smooth 90-degree elbow 1 foot, 6 inches 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 degree= 0.0175 rad. 

I G2439.7.4.2 (614.8.4.2) Manufacturer's instructions. 
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The maximum length of the exhaust duct shall be deter
mined by the dryer manufacturer's installation instruc
tions. The code official shall be provided with a copy of 
the installation instructions for the make and model of the 
dryer. Where the exhaust duct is to be concealed, the 
installation instructions shall be provided to the code offi-

cial prior to the concealment inspection. In the absence of 
fitting equivalent length calculations from the clothes 
dryer manufacturer, Table G2439.5.5.1 shall be utilized. 

G2439.7.4.3 (614.8.4.3) Dryer exhaust duct power 
ventilator length. The maximum length of the exhaust 
duct shall be determined by the dryer exhaust duct 
power ventilator manufacturer's installation instruc
tions. 

G2439.7.5 (614.8.5) Length identification. Where the 
exhaust duct equivalent length exceeds 35 feet (10 668 
mm), the equivalent length of the exhaust duct shall be 
identified on a permanent label or tag. The label or tag 
shall be located within 6 feet (1829 mm) of the exhaust 
duct connection 

G2439.7.6 (614.8.6) Exhaust duct required. Where 
space for a clothes dryer is provided, an exhaust duct sys
tem shall be installed. 

Where the clothes dryer is not installed at the time of 
occupancy, the exhaust duct shall be capped at location of 
the future dryer. 

Exception: Where a listed condensing clothes dryer is 
installed prior to occupancy of the structure. 

SECTION G2440 (615) 
SAUNA HEATERS 

G2440.1 (615.1) General. Sauna heaters shall be installed in 
accordance with the manufacturer's instructions. 

G2440.2 (615.2) Location and protection. Sauna heaters 
shall be located so as to minimize the possibility of accidental 
contact by a person in the room. 

G2440.2.1 (615.2.1) Guards. Sauna heaters shall be pro
tected from accidental contact by an approved guard or 
barrier of material having a low coefficient of thermal con
ductivity. The guard shall not substantially affect the 
transfer of heat from the heater to the room. 

G2440.3 (615.3) Access. Panels, grilles and access doors that 
are required to be removed for normal servicing operations, 
shall not be attached to the building. 

G2440.4 (615.4) Combustion and dilution air intakes. 
Sauna heaters of other than the direct-vent type shall be 
installed with the draft hood and combustion air intake 
located outside the sauna room. Where the combustion air 
inlet and the draft hood are in a dressing room adjacent to the 
sauna room, there shall be provisions to prevent physically 
blocking the combustion air inlet and the draft hood inlet, and 
to prevent physical contact with the draft hood and vent 
assembly, or warning notices shall be posted to avoid such 
contact. Any warning notice shall be easily readable, shall 
contrast with its background and the wording shall be in let
ters not less than 1

/ 4 inch (6.4 mm) high. 

G2440.5 (615.5) Combustion and ventilation air. Combus
tion air shall not be taken from inside the sauna room. Com
bustion and ventilation air for a sauna heater not of the direct
vent type shall be provided to the area in which the combus
tion air inlet and draft hood are located in accordance with 
Section G2407. 
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G2440.6 (615.6) Heat and time controls. Sauna heaters 
shall be equipped with a thermostat which will limit room 
temperature to 194°F (90°C). If the thermostat is not an inte
gral part of the sauna heater, the heat-sensing element shall be 
located within 6 inches (152 mm) of the ceiling. If the heat
sensing element is a capillary tube and bulb, the assembly 
shall be attached to the wall or other support, and shall be 
protected against physical damage. 

G2440.6.1 (615.6.1) Timers. A timer, if provided to con
trol main burner operation, shall have a maximum operat
ing time of 1 hour. The control for the timer shall be 
located outside the sauna room. 

G2440.7 (615.7) Sauna room. A ventilation opening into the 
sauna room shall be provided. The opening shall be not less 
than 4 inches by 8 inches (102 mm by 203 mm) located near 
the top of the door into the sauna room. 

SECTION G2441 (617) 
POOL AND SPA HEATERS 

G2441.1 (617.1) General. Pool and spa heaters shall be 
tested in accordance with ANSI Z21.56/CSA 4.7 and shall be 
installed in accordance with the manufacturer's instructions. 

SECTION G2442 (618) 
FORCED-AIR WARM-AIR FURNACES 

G2442.l (618.1) General. Forced-air warm-air furnaces 
shall be tested in accordance with ANSI Z21.47 or UL 795 
and shall be installed in accordance with the manufacturer's 
instructions. 

G2442.2 (618.2) Forced-air furnaces. The minimum unob
structed total area of the outside and return air ducts or open
ings to a forced-air warm-air furnace shall be not less than 2 
square inches for each 1,000 Btulh (4402 mm2/W) output rat
ing capacity of the furnace and not less than that specified in 
the furnace manufacturer's installation instructions. The min
imum unobstructed total area of supply ducts from a forced
air warm-air furnace shall be not less than 2 square inches for 
each 1,000 Btulh (4402 mm2/W) output rating capacity of the 
furnace and not less than that specified in the furnace manu
facturer's installation instructions. 

Exception: The total area of the supply air ducts and out
side and return air ducts shall not be required to be larger 
than the minimum size required by the furnace manufac
turer's installation instructions. 

G2442.3 (618.3) Dampers. Volume dampers shall not be 
placed in the air inlet to a furnace in a manner that will reduce 
the required air to the furnace. 

G2442.4 (618.4) Prohibited sources. Outdoor or return air 
for forced-air heating and cooling systems shall not be taken 
from the following locations: 

1. Closer than 10 feet (3048 mm) from an appliance vent 
outlet, a vent opening from a plumbing drainage system 
or the discharge outlet of an exhaust fan, unless the out
let is 3 feet (914 mm) above the outside air inlet. 
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2. Where there is the presence of objectionable odors, 
fumes or flammable vapors; or where located less than 
10 feet (3048 mm) above the surface of any abutting 
public way or driveway; or where located at grade level 
by a sidewalk, street, alley or driveway. 

3. A hazardous or insanitary location or a refrigeration 
machinery room as defined in the International 
Mechanical Code. 

4. A room or space, the volume of which is less than 25 
percent of the entire volume served by such system. 
Where connected by a permanent opening having an 
area sized in accordance with Section G2442.2, adjoin
ing rooms or spaces shall be considered as a single 
room or space for the purpose of determining the vol
ume of such rooms or spaces. 

Exception: The minimum volume requirement shall 
not apply where the amount of return air taken from 
a room or space is less than or equal to the amount 
of supply air delivered to such room or space. 

5. A room or space containing an appliance where such a 
room or space serves as the sole source of return air. 

Exception: This shall not apply where: 

1. The appliance is a direct-vent appliance or an 
appliance not requiring a vent in accordance 
with Section G2425.8. 

2. The room or space complies with the follow
ing requirements: 

2.1. The return air shall be taken from a 
room or space having a volume 
exceeding 1 cubic foot for each 10 
Btu/h (9.6L/W) of combined input 
rating of all fuel-burning appliances 
therein. 

2.2. The volume of supply air discharged 
back into the same space shall be 
approximately equal to the volume of 
return air taken from the space. 

2.3. Return-air inlets shall not be located 
within 10 feet (3048 mm) of a draft 
hood in the same room or space or the 
combustion chamber of any 
atmospheric burner appliance in the 
same room or space. 

3. Rooms or spaces containing solid fuel-burning 
appliances, provided that return-air inlets are 
located not less than 10 feet (3048 mm) from 
the firebox of such appliances. 

6. A closet, bathroom, toilet room, kitchen, garage, boiler 
room, furnace room or unconditioned attic. 

Exceptions: 

1. Where return air intakes are located not less 
than 10 feet (3048 mm) from cooking appli
ances and serve only the kitchen area, taking 
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return air from a kitchen area shall not be pro
hibited. 

2. Dedicated forced air systems serving only a 
garage shall not be prohibited from obtaining 
return air from the garage. 

7. A crawl space by means of direct connection to the 
return side of a forced-air system. Transfer openings in 
the crawl space enclosure shall not be prohibited. 

G2442.5 (618.5) Screen. Required outdoor air inlets shall be 
covered with a screen having 1/ 4-inch (6.4 mm) openings. 

G2442.6 (618.6) Return-air limitation. Return air from one 
dwelling unit shall not be discharged into another dwelling unit. 

G2442.7 (618.7) Furnace plenums and air ducts. Where a 
furnace is installed so that supply ducts carry air circulated by 
the furnace to areas outside of the space containing the fur
nace, the return air shall be handled by a duct(s) sealed to the 
furnace casing and terminating outside of the space contain
ing the furnace. 

SECTION G2443 (619) 
CONVERSION BURNERS 

G2443.1 (619.1) Conversion burners. The installation of 
conversion burners shall conform to ANSI Z21.8. 

SECTION G2444 (620) 
UNIT HEATERS 

G2444.1 (620.1) General. Unit heaters shall be tested in 
accordance with ANSI Z83.8 and shall be installed in accor
dance with the manufacturer's instructions. 

G2444.2 (620.2) Support. Suspended-type unit heaters shall 
be supported by elements that are designed and constructed to 
accommodate the weight and dynamic loads. Hangers and 
brackets shall be of noncombustible material. 

G2444.3 (620.3) Ductwork. Ducts shall not be connected to 
a unit heater unless the heater is listed for such installation. 

G2444.4 (620.4) Clearance. Suspended-type unit heaters 
shall be installed with clearances to combustible materials of 
not less than 18 inches (457 mm) at the sides, 12 inches (305 
mm) at the bottom and 6 inches (152 mm) above the top where 
the unit heater has an internal draft hood or 1 inch (25 mm) 
above the top of the sloping side of the vertical draft hood. 

Floor-mounted-type unit heaters shall be installed with 
clearances to combustible materials at the back and one side 
only of not less than 6 inches (152 mm). Where the flue gases 
are vented horizontally, the 6-inch (152 mm) clearance shall be 
measured from the draft hood or vent instead of the rear wall of 
the unit heater. Floor-mounted-type unit heaters shall not be 
installed on combustible floors unless listed for such installa
tion. 

Clearances for servicing all unit heaters shall be in accor-
dance with the manufacturer's installation instructions. 

Exception: Unit heaters listed for reduced clearance shall 
be permitted to be installed with such clearances in accor
dance with their listing and the manufacturer's instructions. 
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SECTION G2445 (621) 
UNVENTED ROOM HEATERS 

G2445.1 (621.1) General. Unvented room heaters shall be 
tested in accordance with ANSI Z21.1 l.2 and shall be 
installed in accordance with the conditions of the listing and 
the manufacturer's instructions. 

G2445.2 (621.2) Prohibited use. One or more unvented 
room heaters shall not be used as the sole source of comfort 
heating in a dwelling unit. 

G2445.3 (621.3) Input rating. Unvented room heaters shall 
not have an input rating in excess of 40,000 Btulh (11.7 kW). 

G2445.4 (621.4) Prohibited locations. The location of 
unvented room heaters shall comply with Section G2406.2. 

G2445.5 (621.5) Room or space volume. The aggregate 
input rating of all unvented appliances installed in a room or 
space shall not exceed 20 Btu!h per cubic foot (207 W/m3

) of 
volume of such room or space. Where the room or space in 
which the appliances are installed is directly connected to 
another room or space by a doorway, archway or other open
ing of comparable size that cannot be closed, the volume of 
such adjacent room or space shall be permitted to be included 
in the calculations. 

G2445.6 (621.6) Oxygen-depletion safety system. Unvented 
room heaters shall be equipped with an oxygen-depletion
sensitive safety shutoff system. The system shall shut off the 
gas supply to the main and pilot burners when the oxygen in 
the surrounding atmosphere is depleted to the percent con
centration specified by the manufacturer, but not lower than 
18 percent. The system shall not incorporate field adjustment 
means capable of changing the set point at which the system 
acts to shut off the gas supply to the room heater. 

G2445.7 (621.7) Unvented decorative room heaters. An 
unvented decorative room heater shall not be installed in a 
factory-built fireplace unless the fireplace system has been 
specifically tested, listed and labeled for such use in accor
dance with UL 127. 

G2445.7.1 (621.7.1) Ventless firebox enclosures. Vent
less firebox enclosures used with unvented decorative room 
heaters shall be listed as complying with ANSI Z21.91. 

SECTION G2446 (622) 
VENTED ROOM HEATERS 

G2446.1 (622.1) General. Vented room heaters shall be 
tested in accordance with ANSI Z21.86/CSA 2.32, shall be 
designed and equipped as specified in Section G2432.2 and 
shall be installed in accordance with the manufacturer's 
instructions. 

SECTION G2447 (623) 
COOKING APPLIANCES 

G2447.1 (623.1) Cooking appliances. Cooking appliances 
that are designed for permanent installation, including ranges, 
ovens, stoves, broilers, grills, fryers, griddles, hot plates and 
barbecues, shall be tested in accordance with ANSI Z21.1 or 
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ANSI Z21.58 and shall be installed in accordance with the 
manufacturer's instructions. 

G2447.2 (623.2) Prohibited location. Cooking appliances 
designed, tested, listed and labeled for use in commercial 
occupancies shall not be installed within dwelling units or 
within any area where domestic cooking operations occur. 

Exception: Appliances that are also listed as domestic 
cooking appliances. 

G2447.3 (623.3) Domestic appliances. Cooking appliances 
installed within dwelling units and within areas where domes
tic cooking operations occur shall be listed and labeled as 
household-type appliances for domestic use. 

G2447.4 (623.4) Range installation. Ranges installed on 
combustible floors shall be set on their own bases or legs and 
shall be installed with clearances of not less than that shown 
on the label. 

G2447.5 (623.7) Vertical clearance above cooking top. 
Household cooking appliances shall have a vertical clear
ance above the cooking top of not less than 30 inches (760 
mm) to combustible material and metal cabinets. A minimum 
clearance of 24 inches (610 mm) is permitted where one of 
the following is installed: 

1. The underside of the combustible material or metal cab
inet above the cooking top is protected with not less than 
1
/ 4-inch (6 mm) insulating millboard covered with sheet 

metal not less than 0.0122 inch (0.3 mm) thick. 

2. A metal ventilating hood constructed of sheet metal not 
less than 0.0122 inch (0.3 mm) thick is installed above 
the cooking top with a clearance of not less than 1

/ 4 
inch (6 mm) between the hood and the underside of the 
combustible material or metal cabinet. The hood shall 
have a width not less than the width of the appliance 
and shall be centered over the appliance. 

3. A listed cooking appliance or microwave oven is 
installed over a listed cooking appliance and in compli
ance with the terms of the manufacturer's installation 
instructions for the upper appliance. 

SECTION G2448 (624) 
WATER HEATERS 

G2448.1 (624.1) General. Water heaters shall be tested in 
accordance with ANSI Z21.10.l and ANSI Z21.10.3 and 
shall be installed in accordance with the manufacturer's 
instructions. 

G2448.1.1 (624.1.1) Installation requirements. The 
requirements for water heaters relative to sizing, relief 
valves, drain pans and scald protection shall be in accor
dance with this code. 

G2448.2 (624.2) Water heaters utilized for space heating. 
Water heaters utilized both to supply potable hot water and 
provide hot water for space-heating applications shall be 
listed and labeled for such applications by the manufacturer 
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and shall be installed in accordance with the manufacturer's 
instructions and this code. 

SECTION G2449 (627) 
AIR-CONDITIONING APPLIANCES 

G2449.1 (627.1) General. Gas-fired air-conditioning appli
ances shall be tested in accordance with ANSI Z21.40.1 or 
ANSI Z21.40.2 and shall be installed in accordance with the 
manufacturer's instructions. 

G2449.2 (627.2) Independent piping. Gas piping serving 
heating appliances shall be permitted to also serve cooling 
appliances where such heating and cooling appliances cannot 
be operated simultaneously (see Section G2413). 

G2449.3 (627.3) Connection of gas engine-powered air 
conditioners. To protect against the effects of normal vibra
tion in service, gas engines shall not be rigidly connected to 
the gas supply piping. 

G2449.4 (627.6) Installation. Air conditioning appliances 
shall be installed in accordance with the manufacturer's 
instructions. Unless the appliance is listed for installation on 
a combustible surface such as a floor or roof, or unless the 
surface is protected in an approved manner, the appliance 
shall be installed on a surface of noncombustible construction 
with noncombustible material and surface finish and with no 
combustible material against the underside thereof. 

SECTION G2450 (628) 
ILLUMINATING APPLIANCES 

G2450.1 (628.1) General. Illuminating appliances shall be 
tested in accordance with ANSI Z21.42 and shall be installed 
in accordance with the manufacturer's instructions. 

G2450.2 (628.2) Mounting on buildings. Illuminating appli
ances designed for wall or ceiling mounting shall be securely 
attached to substantial structures in such a manner that they 
are not dependent on the gas piping for support. 

G2450.3 (628.3) Mounting on posts. Illuminating appli
ances designed for post mounting shall be securely and rig
idly attached to a post. Posts shall be rigidly mounted. The 
strength. and rigidity of posts greater than 3 feet (914 mm) in 
height shall be at least equivalent to that of a 21

/ 2-inch-diame
ter (64 mm) post constructed of 0.064-inch-thick (1.6 mm) 
steel or a 1-inch (25 mm) Schedule 40 steel pipe. Posts 3 feet 
(914 mm) or less in height shall not be smaller than a 3

/ 4-inch 
(19.1 mm) Schedule 40 steel pipe. Drain openings shall be 
provided near the base of posts where there is a possibility of 
water collecting inside them. 

G2450.4 (628.4) Appliance pressure regulators. Where an 
appliance pressure regulator is not supplied with an illuminat
ing appliance and the service line is not equipped with a ser
vice pressure regulator, an appliance pressure regulator shall 
be installed in the line to the illuminating appliance. For mul
tiple installations, one regulator of adequate capacity shall be 
permitted to serve more than one illuminating appliance. 
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SECTION G2451 (630) 
INFRARED RADIANT HEATERS 

G2451.1 (630.1) General. Infrared radiant heaters shall be 
tested in accordance with ANSI Z83.19 or Z83.20 and shall be 
installed in accordance with the manufacturer's instructions. 

G2451.2 (630.2) Support. Infrared radiant heaters shall be 
fixed in a position independent of gas and electric supply 
lines. Hangers and brackets shall be of noncombustible mate
rial. 

SECTION G2452 (631) 
BOILERS 

G2452.1 (631.1) Standards. Boilers shall be listed in accor
dance with the requirements of ANSI Z21.13 or UL 795. If 
applicable, the boiler shall be designed and constructed in 
accordance with the requirements of ASME CSD-1 and as 
applicable, the ASME Boiler and Pressure Vessel Code, Sec
tions I, II, IV, V and IX and NFP A 85. 

G2452.2 (631.2) Installation. In addition to the requirements 
of this code, the installation of boilers shall be in accordance 
with the manufacturer's instructions. Operating instructions 
of a permanent type shall be attached to the boiler. Boilers 
shall have all controls set, adjusted and tested by the installer. 
A complete control diagram together with complete boiler 

operating instructions shall be furnished by the installer. The 
manufacturer's rating data and the nameplate shall be 
attached to the boiler. 

G2452.3 (631.3) Clearance to combustible material. Clear
ances to combustible materials shall be in accordance with 
Section G2409.4. 

SECTION G2453 (634) 
CHIMNEY DAMPER OPENING AREA 

G2453.l (634.1) Free opening area of chimney dampers. 
Where an unlisted decorative appliance for installation in a 
ventedfireplace is installed, the fireplace damper shall have a 
permanent free opening equal to or greater than specified in 
Table G2453.l. 

SECTION G2454 (636) 
OUTDOOR DECORATIVE APPLIANCES 

G2454.1 (636.1) General. Permanently fixed-in-place out
door decorative appliances shall be tested in accordance with 
ANSI Z21.97 and shall be installed in accordance with the 
manufacturer's instructions. 

TABLE G2453.1 (634.1) 
FREE OPENING AREA OF CHIMNEY DAMPER FOR VENTING FLUE GASES 

FROM UNLISTED DECORATIVE APPLIANCES FOR INSTALLATION IN VENTED FIREPLACES 

MINIMUM PERMANENT FREE OPENING 

CHIMNEY 
(square inches)• 

HEIGHT (feet) 8 13 20 29 39 51 64 

Appliance input rating (Btu per hour) 

6 7,800 14,000 23,200 34,000 46,400 62,400 80,000 

8 8,400 15,200 25,200 37,000 50,400 68,000 86,000 

10 9,000 16,800 27,600 40,400 55,800 74,400 96,400 

15 9,800 18,200 30,200 44,600 62,400 84,000 108,800 

20 10,600 20,200 32,600 50,400 68,400 94,000 122,200 

30 11,200 21,600 36,600 55,200 76,800 105,800 138,600 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 square inch= 645.16 mm2
, 1,000 Btu per hour= 0.293 kW. 

a. The first six minimum permanent free openings (8 to 51 square inches) correspond approximately to the cross-sectional areas of chimneys having diameters 
of 3 through 8 inches, respectively. The 64-square-inch opening corresponds to the cross-sectional area of standard 8-inch by 8-inch chimney tile. 
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Part VII-Plumbing 

CHAPTER 25 

PLUMBING ADMINISTRATION 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P2501 
GENERAL 

P2501.l Scope. The provisions of this chapter shall establish 
the general administrative requirements applicable to plumb
ing systems and inspection requirements of this code. 

P2501.2 Application. In addition to the general administra
tion requirements of Chapter 1, the administrative provisions 
of this chapter shall also apply to the plumbing requirements 
of Chapters 25 through 32. 

SECTION P2502 
EXISTING PLUMBING SYSTEMS 

P2502.1 Existing building sewers and building drains. 
Where the entire sanitary drainage system of an existing 
building is replaced, existing building drains under concrete 
slabs and existing building sewers that will serve the new sys
tem shall be internally examined to verify that the piping is 
sloping in the correct direction, is not broken, is not 
obstructed and is sized for the drainage load of .the new 
plumbing drainage system to be installed. 

P2502.2 Additions, alterations or repairs. Additions, alter
ations, renovations or repairs to any plumbing system shall 
conform to that required for a new plumbing system without 
requiring the existing plumbing system to comply with the 
requirements of this code. Additions, alterations or repairs 
shall not cause an existing system to become unsafe, insani
tary or overloaded. 

Minor additions, alterations, renovations and repairs to 
existing plumbing systems shall be permitted in the same 
manner and arrangement as in the existing system, provided 
that such repairs or replacement are not hazardous and are 
approved. 

. SECTION P2503 
INSPECTION AND TESTS 

P2503.1 Inspection required. New plumbing work and parts 
of existing systems affected by new work or alterations shall 
be inspected by the building official to ensure compliance 
with the requirements of this code. 

P2503.2 Concealment. A plumbing or drainage system, or 
part thereof, shall not be covered, concealed or put into use 
until it has been tested, inspected and approved by the build
ing official. 
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P2503.3 Responsibility of permittee. Test equipment, mate
rials and labor shall be furnished by the permittee. 

P2503.4 Building sewer testing. The building sewer shall be 
tested by insertion of a test plug at the point of connection 
with the public sewer, filling the building sewer with water 
and pressurizing the sewer to not less than 10-foot (3048 mm) 
head of water. The test pressure shall not decrease during a 
period of not less than 15 minutes. The building sewer shall 
be watertight at all points. 

A forced sewer test shall consist of pressurizing the piping 
to a pressure of not less than 5 psi (34.5 k:Pa) greater than the 
pump rating and maintaining such pressure for not less than 15 
minutes. The forced sewer shall be water tight at all points. 

P2503.5 Drain, waste and vent systems testing. Rough-in 
and finished plumbing installations of drain, waste and vent 
systems shall be tested in accordance with Sections 
P2503.5.l and P2503.5.2. 

P2503.5.l Rough plumbing. DWV systems shall be 
tested on completion of the rough piping installation by 
water or, for piping systems other than plastic, by air, 
without evidence of leakage. Either test shall be applied to 
the drainage system in its entirety or in sections after 
rough-in piping has been installed, as follows: 

1. Water test. Each section shall be filled with water to 
a point not less than 5 feet (1524 mm) above the I 
highest fitting connection in that section, or to the 
highest point in the completed system. Water shall 
be held in the section under test for a period of 15 
minutes. The system shall prove leak free by visual 
inspection. 

2. Air test. The portion under test shall be maintained 
at a gauge pressure of 5 pounds per square inch (psi) 
(34 kPa) or 10 inches of mercury column (34 kPa). 
This pressure shall be held without introduction of 
additional air for a period of 15 minutes . 

P2503.5.2 Finished plumbing. After the plumbing fix
tures have been set and their traps filled with water, their 
connections shall be tested and proved gas tight or water 
tight as follows: 

1. Water tightness. Each fixture shall be filled and then 
drained. Traps and fixture connections shall be 
proven water tight by visual inspection. 

2. Gas tightness. Where required by the local adminis
trative authority, a final test for gas tightness of the 
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DWV system shall be made by the smoke or pepper
mint test as follows: 

2.1. Smoke test. Introduce a pungent, thick 
smoke into the system. When the smoke 
appears at vent terminals, such terminals 
shall be sealed and a pressure equivalent to a 
1-inch water column (249 Pa) shall be 
applied and maintained for a test period of 
not less than 15 minutes. 

2.2. Peppermint test. Introduce 2 ounces (59 mL) 
of oil of peppermint into the system. Add 10 
quarts (9464 mL) of hot water and seal the 
vent terminals. The odor of peppermint shall 
not be detected at any trap or other point in 
the system. 

P2503.6 Shower liner test. Where shower floors and recep
tors are made water tight by the application of materials 
required by Section P2709.2, the completed liner installation 
shall be tested. The pipe from the shower drain shall be 
plugged water tight for the test. The floor and receptor area 
shall be filled with potable water to a depth of not less than 2 
inches (51 mm) measured at the threshold. Where a threshold 
of not less than 2 inches (51 mm) in height does not exist, a 
temporary threshold shall be constructed to retain the test 
water in the lined floor or receptor area to a level not less than 
2 inches (51 mm) in depth measured at the threshold. The 
water shall be retained for a test period of not less than 15 
minutes and there shall not be evidence of leakage. 

P2503.7 Water-supply system testing. Upon completion of 
the water-supply system or a section of it, the system or por
tion completed shall be tested and proved tight under a water 
pressure of not less than the working pressure of the system 
or, for piping systems other than plastic, by an air test of not 
less than 50 psi (345 kPa). This pressure shall be held for not 
less than 15 minutes. The water used for tests shall be 
obtained from a potable water source. 

P2503.8 Inspection and testing of back.flow prevention 
devices. Inspection and testing of backflow prevention 
devices shall comply with Sections P2503.8.l and P2503.8.2. 

P2503.8.1 Inspections. Inspections shall be made ofback
flow prevention assemblies to determine whether they are 
operable. 

P2503.8.2 Testing. Reduced pressure principle, double 
check, double check detector and pressure vacuum breaker· 
backflow preventer assemblies shall be tested at the time 
of installation, immediately after repairs or relocation and 
every year thereafter. 
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P2503.9 Test gauges. Gauges used for testing shall be as fol
lows: 

1. Tests requiring a pressure of 10 psi or less shall utilize a 
testing gauge having increments of 0.10 psi (0.69 kPa) 
or less. 

2. Tests requiring a pressure higher than 10 psi (0.69 kPa) 
but less than or equal to 100 psi (690 kPa) shall use a 
testing gauge having increments of 1 psi (6.9 kPa) or 
less. 

3. Tests requiring a pressure higher than 100 psi (690 kPa) 
shall use a testing gauge having increments of 2 psi (14 
kPa) or less. 
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CHAPTER 26 

GENERAL PLUMBING REQUIREMENTS 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P2601 
GENERAL 

P2601.1 Scope. The provisions of this chapter shall govern 
the installation of plumbing not specifically covered in other 
chapters applicable to plumbing systems. The installation of 
plumbing, appliances, equipment and systems not addressed 
by this code shall comply with the applicable provisions of 
the International Plumbing Code. 

P2601.2 Connections to drainage system. Plumbing fixtures, 
drains, appurtenances and appliances used to receive or discharge 
liquid wastes or sewage shall be directly connected to the sanitary 
drainage system of the building or premises, in accordance with 

in a safe structural condition in accordance with the require
ments of the building portion of this code. 

I the requirements of this code. This section shall not be construed to 
prevent indirect waste connections where required by the code. 

P2603.2 Drilling and notching. Wood-framed structural 
members shall not be drilled, notched or altered in any man
ner except as provided in Sections R502.8, R602.6, R802.7 
and R802.7.l. Holes in load-bearing members of cold-formed 
steel light-frame construction shall be made only in accor
dance with Sections R505.2.6, R603.2.6 and R804.2.6. In 
accordance with the prbvisions in Sections R505.3.5, 
R603.3.3 and R804.3.4, cutting and notching of flanges and 
lips of load-bearing members of cold-formed steel light
frame construction shall be prohibited. Structural insulated 
panels (SIPs) shall be drilled and notched or altered in accor
dance with the provisions of Section R613.7. 

I 
Exception: Bathtubs, showers, lavatories, clothes washers 
and laundry trays shall not be required to discharge to the 
sanitary drainage system where such fixtures discharge to 
systems complying with Sections P2910 and P2911. 

P2601.3 Flood hazard areas. In flood hazard areas as estab
lished by Table R301.2(1), plumbing fixtures, drains, and 
appliances shall be located or installed in accordance with 
Section R322.l.6. 

SECTION P2602 
INDIVIDUAL WATER SUPPLY AND 

SEWAGE DISPOSAL 

P2602.1 General. The water-distribution and drainage system 
of any building or premises where plumbing fixtures are 
installed shall be connected to a public water supply or sewer 
system, respectively, if available. Where either a public water
supply or sewer system, or both, are not available, or connec
tion to them is not feasible, an individual water supply or indi
vidual (private) sewage-disposal system, or both, shall be 
provided. 

P2602.2 Flood-resistant installation. In flood hazard areas 
as established by Table R301.2(1): 

1. Water supply systems shall be designed and con
structed to prevent infiltration of floodwaters. 

2. Pipes for sewage disposal systems shall be designed 
and constructed to prevent infiltration of floodwaters 
into the systems and discharges from the systems into 
floodwaters. 

SECTION P2603 
STRUCTURAL AND PIPING PROTECTION 

P2603.1 General. In the process of installing or repairing any 
part of a plumbing and drainage installation, the. finished 
floors, walls, ceilings, tile work or any other part of the build
ing or premises that must be changed or replaced shall be left 
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P2603.2.1 Protection against physical damage. In con
cealed locations, where piping, other than cast-iron or gal
vanized steel, is installed through holes or notches in studs, 
joists, rafters or similar members less than 11

/ 4 inches (31.8 I 
mm) from the nearest edge of the member, the pipe shall be 
protected by steel shield plates. Such shield plates shall have 
a thickness of not less than 0.0575 inch (1.463 mm) (No. 16 
Gage). Such plates shall cover the area of the pipe where the 
member is notched or bored, and shall extend not less than 
2 inches (51 mm) above sole plates and below top plates. 

P2603.3 Protection against corrosion. Metallic piping, 
except for cast iron, ductile iron and galvanized steel, shall not 
be placed in direct contact with steel framing members, con
crete or masonry. Metallic piping shall not be placed in direct 
contact with corrosive soil. Where sheathing is used to prevent 
direct contact, the sheathing material thickness shall be not 
less than 0.008 inch (8 mil) (0.203 mm) and shall be made of 
plastic. Where sheathing protects piping that penetrates con
crete or masonry walls or floors, the sheathing shall be 
installed in a manner that allows movement of the piping 
within the sheathing. 

P2603.4 Pipes through foundation walls. A pipe that passes 
through a foundation wall shall be provided with a relieving 
arch, or a pipe sleeve shall be built into the foundation wall. 
The sleeve shall be two pipe sizes greater than the pipe pass
ing through the wall. 

P2603.5 Freezing. In localities having a winter design tem
perature of 32°F (0°C) or lower as shown in Table R301.2(1) 
of this code, a water, soil or waste pipe shall not be installed 
outside of a building, in exterior walls, in attics or crawl 
spaces, or in any other place subjected to freezing tempera
ture unless adequate provision is made to protect it from 
freezing by insulation or heat or both. Water service pipe 
shall be installed not less than 12 inches (305 mm) deep and 
not less than 6 inches (152 mm) below the frost line. 
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P2603.5.l Sewer depth. Building sewers that connect to 
private sewage disposal systems shall be a not less than 
[NUMBER] inches (mm) below finished grade at the point 
of septic tank connection. Building sewers shall be not less 
than [NUMBER] inches (mm) below grade. 

SECTION P2604 
TRENCHING AND BACKFILLING 

P2604.1 Trenching and bedding. Where trenches are exca
vated such that the bottom of the trench forms the bed for the 
pipe, solid and continuous load-bearing support shall be pro
vided between joints. Where over-excavated, the trench shall 
be backfilled to the proper grade with compacted earth, sand, 
fine gravel or similar granular material. Piping shall not be 
supported on rocks or blocks at any point. Rocky or unstable 
soil shall be over-excavated by two or more pipe diameters 
and brought to the proper grade with suitable compacted 
granular material. 

I 
P2604.2 Water service and building sewer in same trench. 
Where the water service piping and building sewer piping is 
installed in same trench, the installation shall be in accor
dance with Section P2906.4.l. 

P2604.3 Backfilling. Backfill shall be free from discarded con
struction material and debris. Backfill shall be free from rocks, 
broken concrete and frozen chunks until the pipe is covered by 
not less than 12 inches (305 mm) of tamped earth. Backfill shall 
be placed evenly on both sides of the pipe and tamped to retain 

proper alignment. Loose earth shall be carefully placed in the 
trench in 6-inch (152 mm) layers and tamped in place. 

P2604.4 Protection of footings. Trenching installed parallel 
to footings and walls shall not extend into the bearing plane of I 
a footing or wall. The upper boundary of the bearing plane is 
a line that extends downward, at an angle of 45 degrees from 
horizontal, from the outside bottom edge of the footing or wall. 

SECTION P2605 
SUPPORT 

P2605.1 General. Piping shall be supported in accordance 
with the following: 

1. Piping shall be supported to ensure alignment and pre
vent sagging, and allow movement associated with the 
expansion and contraction of the piping system. 

2. Piping in the ground shall be laid on a firm bed for its 
entire length, except where support is otherwise provided. 

3. Hangers and anchors shall be of sufficient strength to 
maintain their proportional share of the weight of pipe 
and contents and of sufficient width to prevent distor
tion to the pipe. Hangers and strapping shall be of 
approved material that will not promote galvanic 
action. Rigid support sway bracing shall be provided at 
changes in direction greater than 45 degrees (0.79 rad) 
for pipe sizes 4 inches (102 mm) and larger. 

4. Piping shall be supported at distances not to exceed 
those indicated in Table P2605 .1. 

TABLE P2605.1 
PIPING SUPPORT 

.. 
I 
I 

I 
I 

PIPING MATERIAL 
MAXIMUM HORIZONTAL 

SPACING (feet) 

ABS pipe 4 

Aluminum tubing 10 

Cast-iron pipe 5• 

Copper or copper alloy pipe 12 

Copper or copper alloy tubing (l 1/4 inches in diameter and smaller) 6 

Copper or copper alloy tubing (1 1
/ 2 inches in diameter and larger) 10 

Cross-linked polyethylene (PBX) pipe, 1 inch and smaller 2.67 (32 inches) 

Cross-linked polyethylene (PBX) pipe, 11
/ 4 inch and larger 4 

Cross-linked polyethylene/aluminum/cross-linked polyethylene (PEX-AL-PEX) pipe 2.67 (32 inches) 

CPVC pipe or tubing (1 inch in diameter and smaller) 3 

CPVC pipe or tubing (1 1
/ 4 inches in diameter and larger) 4 

Lead pipe Continuous 

PB pipe or tubing 2.67 (32 inches) 

Polyethylene ofraised temperature (PE-RT) pipe, 1 inch and smaller 2.67 (32 inches) 

Polyethylene of raised temperature (PE-RT) pipe, 11I4 inch and larger 4 

Polypropylene (PP) pipe or tubing (1 inch and smaller) 2.67 (32 inches) 

Polypropylene (PP) pipe or tubing (l 1/4 inches and larger) 4 

PVC pipe 4 

Stainless steel drainage systems 10 

Steel pipe 12 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. The maximum horizontal spacing of cast-iron pipe hangers shall be increased to 10 feet where 10-foot lengths of pipe are installed. 

MAXIMUM VERTICAL 
SPACING (feet) 

lOb 

15 

15 

10 

10 

10 
lOb 

lOb 

4b 

lOb 

lOb 

4 

4 
lOb 

lQb 

lOb 

lOb 

lOb 

lOb 

15 

I b. For sizes 2 inches and smaller, a guide shall be installed ruidway between required vertical supports. Such guides shall prevent pipe movement in a direction 
perpendicular to the axis of the pipe. 
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SECTION P2606 
PENETRATIONS 

P2606.1 Sealing of annular spaces. The annular space 
between the outside of a pipe and the inside of a pipe sleeve 
or between the outside of a pipe and an opening in a building 
envelope wall, floor, or ceiling assembly penetrated by a pipe 
shall be sealed with caulking material or foam sealant or 
closed with a gasketing system. The caulking material, foam 
sealant or gasketing system shall be designed for the condi
tions at the penetration location and shall be compatible with 
the pipe, sleeve and building materials in contact with the 
sealing materials. Annular spaces created by pipes penetrat
ing fire-resistance-rated assemblies or membranes of such 
assemblies shall be sealed or closed in accordance with the 
building portion of this code. 

SECTION P2607 
WATERPROOFING OF OPENINGS 

P2607.1 Pipes penetrating roofs. Where a pipe penetrates a 
roof, a flashing of lead, copper, galvanized steel or an 
approved elastomeric material shall be installed in manner 
that prevents water entry into the building. Counterflashing 
into the opening of pipe serving as a vent terminal shall not 
reduce the required internal cross-sectional area of the vent 
pipe to less than the internal cross-sectional area of one pipe 
size smaller. 

P2607 .2 Pipes penetrating exterior walls. Where a pipe 
penetrates an exterior wall, a waterproof seal shall be made 
on the exterior of the wall by one of the following methods: 

1. A waterproof sealant applied at the joint between the 
wall and the pipe. 

2. A flashing of an approved elastomeric material. 

SECTION P2608 
WORKMANSHIP 

P2608.l General. Valves, pipes and fittings shall be installed 
in correct relationship to the direction of the flow. Burred 
ends shall be reamed to the full bore of the pipe. 

SECTION P2609 
MATERIALS EVALUATION AND LISTING 

P2609.l Identification. Each length of pipe and each pipe 
fitting, trap, fixture, material and device utilized in a plumb
ing system shall bear the identification of the manufacturer 
and any markings required by the applicable referenced stan
dards. Nipples created from the cutting and threading of 
approved pipe shall not be required to be identified. 

Exception: Where the manufacturer identification cannot 
be marked on pipe fittings and pipe nipples because of the 
small size of such fittings, the identification shall be 
printed on the item packaging or on documentation pro
vided with the item. 

P2609.2 Installation of materials. Materials used shall be 
installed in strict accordance with the standards under which 
the materials are accepted and approved. In the absence of 
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such installation procedures, the manufacturer's instructions 
shall be followed. Where the requirements of referenced stan
dards or manufacturer's instructions do not conform to the 
minimum provisions of this code, the provisions of this code 
shall apply. 

P2609.3 Plastic pipe, fittings and components. Plastic pipe, 
fittings and components shall be third-party certified as con
forming to NSF 14. 

P2609.4 Third-party certification. Plumbing products and 
materials required by the code to be in compliance with a ref- I 
erenced standard shall be listed by a third-party certification 
agency as complying with the referenced standards. Products 
and materials shall be identified in accordance with Section 
P2609.l. 

P2609.5 Water supply systems. Water service pipes, water 
distribution pipes and the necessary connecting pipes, fit
tings, control valves, faucets and appurtenances used to dis
pense water intended for human ingestion shall be evaluated 
and listed as conforming to the requirements of NSF 61. 
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CHAPTER 27 

PLUMBING FIXTURES 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P2701 
FIXTURES, FAUCETS AND FIXTURE FITTINGS 

P2701.1 Quality of fixtures. Plumbing fixtures, faucets and 

I 
fixture fittings shall have smooth impervious surfaces, shall 
be free from defects, shall not have concealed fouling sur
faces, and shall conform to the standards indicated in Table 
P2701.1 and elsewhere in this code. 

SECTION P2702 
FIXTURE ACCESSORIES 

P2702.1 Plumbing fixtures. Plumbing fixtures, other than 
water closets, shall be provided with approved strainers. 

I Exception: Hub drains receiving only clear water waste 
and standpipes shall not require strainers. 

P2702.2 Waste fittings. Waste fittings shall conform to 

I 
ASME All2.18.2/CSA B125.2, ASTM F 409 or shall be 
made from pipe and pipe fittings complying with any of the 
standards indicated in Tables P3002.l(l) and P3002.3. 

P2702.3 Plastic tubular fittings. Plastic tubular fittings shall 
conform to ASTM F 409 as indicated in Table P2701.1. 

P2702.4 Carriers for wall-hung water closets. Carriers for 
wall-hung water closets shall conform to ASME Al 12.6.1 or 
ASME Al 12.6.2. 

SECTION P2703 
TAIL PIECES 

P2703.1 Minimum size. Fixture tail pieces shall be not less than 
11

/ 2 inches (38 mm) in diameter for sinks, dishwashers, laundry 
tubs, bathtubs and similar fixtures, and not less than 11

/ 4 inches 
(32 mm) in diameter for bidets, lavatories and similar fixtures. 

SECTION P2704 
ACCESS TO CONNECTIONS 

P2704.1 General. Slip joints shall be made with an approved 
elastomeric gasket and shall be installed only on the trap out
let, trap inlet and within the trap seal. Fixtures with concealed 
slip-joint connections shall be provided with an access panel 
or utility space not less than 12 inches (305 mm) in its small
est dimension or other approved arrangement so as to provide 
access to the slip connections for inspection and repair. 

SECTION P2705 
INSTALLATION 

P2705.1 General. The installation of fixtures shall conform 
to the following: 

1. Floor-outlet or floor-mounted fixtures shall be secured to 
the drainage connection and to the floor, where so 
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designed, by screws, bolts, washers, nuts and similar fas
teners of copper, copper alloy or other corrosion-resis- I 
tant material. 

2. Wall-hung fixtures shall be rigidly supported so that 
strain is not transmitted to the plumbing system. 

3. Where fixtures come in contact with walls and floors, 
the contact area shall be water tight. 

4. Plumbing fixtures shall be usable. 

5. Water closets, lavatories and bidets. A water closet, 
lavatory or bidet shall not be set closer than 15 inches 
(381 mm) from its center to any side wall, partition or 
vanity or closer than 30 inches (762 mm) center-to-cen
ter between adjacent fixtures. There shall be a clearance 
of not less than 21 inches (533 mm) in front of a water 
closet, lavatory or bidet to any wall, fixture or door. 

6. The.location of piping, fixtures or equipment shall not 
interfere with the operation of windows or doors. 

7. In flood hazard areas as established by Table R301.2(1 ), 
plumbing fixtures shall be located or installed in accor
dance with Section R322.1.7. 

8. Integral fixture-fitting mounting surfaces on manufac
tured plumbing fixtures or plumbing fixtures constructed 
on site, shall meet the design requirements of ASME 
All2.19.2/CSAB45.l or ASMEA112.19.3/CSAB45.4. 

SECTION P2706 
WASTE RECEPTORS 

P2706.1 General. For other than hub drains that receive only 
clear-water waste and standpipes, a removable strainer or 
basket shall cover the waste outlet of waste receptors. Waste 
receptors shall not be installed in concealed spaces. Waste 
receptors shall not be installed in plenums, attics, crawl 
spaces or interstitial spaces above ceilings and below floors. 
Waste receptors shall be readily accessible. 

P2706.1.l Hub drains. Hub drains shall be in the form of 1• 
a hub or a pipe that extends not less than 1 inch (25 mm) 
above a water-impervious floor. 

P2706.1.2 Standpipes. Standpipes shall extend not less 
than 18 inches (457 mm) and not greater than 42 inches 
(1067 mm) above the trap weir. 

P2706.1.2.1 Laundry tray connection to standpipe. 
Where a laundry tray waste line connects into a stand
pipe for an automatic clothes washer drain, the stand
pipe shall extend not less than 30 inches (762 mm) 
above the standpipe trap weir and shall extend above 
the flood level rim of the laundry tray. The outlet of the 
laundry tray shall not be greater than 30 inches (762 
mm) horizontally from the standpipe trap. 
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TABLE P2701.1 
PLUMBING FIXTURES, FAUCETS AND FIXTURE FITTINGS 

MATERIAL STANDARD 

Air gap fittings for use with plumbing fixtures, appliances and appurtenances ASME A 112.1.3 

Bathtub/whirlpool pressure-sealed doors ASMEA 112.19.15 

Diverters for faucets with hose spray, anti-syphon type, residential application ASTM A 112.18.1/CSA B125.l 

I Enameled cast-iron plumbing fixtures ASME A 112.19.lM/CSA B45.2 

Floor drains ASME A 112.6.3 

Floor-affixed supports for off-the-floor plumbing fixtures for public use ASME A 112.6.lM 

Framing-affixed supports for off-the-floor water closets with concealed tanks ASME A 112.6.2 

Hose connection vacuum breaker ASSE 1052 

Hot water dispensers, household storage type, electrical ASSE 1023 

Household disposers ASSE 1008 

Hydraulic performance for water closets and urinals ASME A 112.19.2/CSA B45.1 

Individual automatic compensating valves for individual fixture fittings ASME A 112.18.1/CSA B125.l 

Individual shower control valves anti-scald ASSE 1016/ASME A 112.1016/CSA Bl25.16 

Macerating toilet systems and related components ASME A 112.3.4/CSA B45.9 I 
Nonvitreous ceramic plumbing fixtures ASMEA 112.19.2/CSAB45.l 

Plastic bathtub units CSAB45.5/1APMO Z124, ASME Al12.19.2/CSAB45.1 

Plastic lavatories CSA B45.5/1APMO Z124 

Plastic shower receptors and shower stall CSA B45.5/1APMO Z124 

Plastic sinks CSA B45.5/1APMO Z124 

Plastic water closet bowls and tanks CSA B45.5/1APMO Z124 

Plumbing fixture fittings ASME A 112.18.1/CSA Bl25.1 

Plumbing fixture waste fittings ASME A 112.18.2/CSA B 125.2, ASTM F 409 

Porcelain-enameled formed steel plumbing fixtures ASME A 112.19.1/CSA B45.2 

Pressurized flushing devices for plumbing fixtures ASSE 1037, CSAB125.3 

Specification for copper sheet and strip for building construction ASTMB370 

Stainless steel plumbing fixtures ASME A 112.19.3/CSA B45.4 

Suction fittings for use in whirlpool bathtub appliances ASMEA 112.19.7 /CSAB45.10 

Temperature-actuated, flow reduction valves to individual fixture fittings ASSE 1062 

Thermoplastic accessible and replaceable plastic tube and tubular fittings ASTMF409 

Trench drains ASME A 112.6.3 

Trim for water closet bowls, tanks and urinals ASMEA 112.19.5/CSAB45.15 

Vacuum breaker wall hydrant-frost-resistant, automatic-draining type ASSE 1019 

Vitreous china plumbing fixtures ASME A 112.19.2/CSA B45.l 

Wall-mounted and pedestal-mounted, adjustable and pivoting lavatory and sink 
ASMEA 112.19.12 carrier systems 

Water closet flush tank fill valves ASSE 1002, CSA B125.3 

Whirlpool bathtub appliances ASMEA 112.19.7 /CSAB45.10 
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P2706.3 Prohibited waste receptors. Plumbing fixtures that 
are used for washing or bathing shall not be used to receive 
the discharge of indirect waste piping. 

Exceptions: 

1. A kitchen sink trap is acceptable for use as a recep- · 
tor for a dishwasher. 

2. A laundry tray is acceptable for use as a receptor for 
a clothes washing machine. 

SECTION P2707 
DIRECTIONAL FITTINGS 

P2707.1 Directional fitting required. Approved directional
type branch fittings shall be installed in fixture tailpieces 

I receiving the discharge from food-waste disposer units or 
dishwashers. 

SECTION P2708 
SHOWERS 

P2708.1 General. Shower compartments shall have not less 
than 900 square inches (0.6 m2

) of interior cross-sectional 
area. Shower compartments shall be not less than 30 inches 
(762 mm) in minimum dimension measured from the finished 
interior dimension of the shower compartment, exclusive of 
fixture valves, shower heads, soap dishes, and safety grab 
bars or rails. The minimum required area and dimension shall 
be measured from the finished interior dimension at a height 
equal to the top of the threshold and at a point tangent to its 
centerline and shall be continued to a height of not less than 
70 inches (1778 mm) above the shower drain outlet. Hinged 
shower doors shall open outward. The wall area above built
in tubs having installed shower heads and in shower compart
ments shall be constructed in accordance with Section 
R702.4. Such walls shall form a water-tight joint with each 
other and with either the tub, receptor or shower floor. 

Exceptions: 

1. Fold-down seats shall be permitted in the shower, 
provided the required 900-square-inch (0.6 m2

) 

dimension is maintained when the seat is in the 
folded-up position. 

2. Shower compartments having not less than 25 
inches (635 mm) in minimum dimension measured 
from the finished interior dimension of the compart
ment provided that the shower compartment has a 
cross-sectional area of not less than 1,300 square 
inches (0.838 m2

). 

P2708.1.1 Access. The shower compartment access and 
egress opening shall have a clear and unobstructed fin
ished width of not less than 22 inches (559 mm). 

I P2708.2 Shower drain. Shower drains shall have an outlet 
size of not less than 11

/ 2 inches [38 mm] in diameter. 

P2708.3 Water supply riser. Water supply risers from the 
shower valve to the shower head outlet, whether exposed or 
concealed, shall be attached to the structure using support 
devices designed for use with the specific piping material or 
fittings anchored with screws. 
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P2708.4 Shower control valves. Individual shower and tub/ 
shower combination valves shall be equipped with control 
valves of the pressure-balance, thermostatic-mixing or com
bination pressure-balance/thermostatic-mixing valve types 
with a high limit stop in accordance with ASSE 1016/ASME I 
Al12.1016/CSA B125.16. The high limit stop shall be set to 
limit the water temperature to not greater than 120°F (49°C). 
In-line thermostatic valves shall not be used for compliance 
with this section. 

P2708.5 Hand showers. Hand-held showers shall conform to 
ASME Al12.18.1/CSA B125.1. Hand-held showers shall 
provide backflow protection in accordance with ASME 
Al12.18.1/CSA B125.l or shall be protected against back
flow by a device complying with ASME Al 12.18.3. 

SECTION P2709 
SHOWER RECEPTORS 

P2709.l Construction. Where a shower receptor has a fin
ished curb threshold, it shall be not less than 1 inch (25 mm) 
below the sides and back of the receptor. The curb shall be 
not less than 2 inches (51 mm) and not more than 9 inches 
(229 mm) deep when measured from the top of the curb to the 
top of the drain. The finished floor shall slope uniformly 
toward the drain not less than 1/ 4 unit vertical in 12 units hori
zontal (2-percent slope) nor more than 1

/ 2 unit vertical per 12 
units horizontal (4-percent slope) and floor drains shall be 
flanged to provide a water-tight joint in the floor. 

P2709.2 Lining required. The adjoining walls and floor 
framing enclosing on-site built-up shower receptors shall be 
lined with one of the following materials: 

1. Sheet lead. 

2. Sheet copper. 

3. Plastic liner material that complies with ASTM D 4068 
or ASTM D 4551. 

4. Hot mopping in accordance with Section P2709.2.3. 

5. Sheet-applied load-bearing, bonded waterproof mem
branes that comply with ANSI Al18.10. 

The lining material shall extend not less than 2 inches (51 
mm) beyond or around the rough jambs and not less than 2 
inches (51 mm) above finished thresholds. Sheet-applied load 
bearing, bonded waterproof membranes shall be applied in 
accordance with the manufacturer's instructions. 

P2709.2.1 PVC sheets. Plasticized polyvinyl chloride (PVC) 
sheet shall meet the requirements of ASTM D 4551. Sheets 
shall be joined by solvent welding in accordance with the 
manufacturer's instructions. 

P2709.2.2 Chlorinated polyethylene (CPE) sheets. Non
plasticized chlorinated polyethylene sheet shall meet the 
requirements of ASTM D 4068. The liner shall be joined 
in accordance with the manufacturer's instructions. 

P2709.2.3 Hot-mopping. Shower receptors lined by hot 
mopping shall be built-up with not less than three layers of 
standard grade Type 15 asphalt-impregnated roofing felt. 
The bottom layer shall be fitted to the formed subbase and 
each succeeding layer thoroughly hot-mopped to that 
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below. Corners shall be carefully fitted and shall be made 
strong and water tight by folding or lapping, and each cor
ner shall be reinforced with suitable webbing hot-mopped 
in place. Folds, laps and reinforcing webbing shall extend 
not less than 4 inches (102 mm) in all directions from the 
comer and webbing shall be of approved type and mesh, 
producing a tensile strength of not less than 50 pounds per 
inch (893 kg/m) in either direction. 

P2709.2.4 Liquid-type, trowel-applied, load-bearing, 
bonded waterproof materials. Liquid-type, trowel
applied, load-bearing, bonded waterproof materials shall 
meet the requirements of ANSI A118.10 and shall be 
applied in accordance with the manufacturer's instructions. 

P2709.3 Installation. Lining materials shall be sloped one
fourth unit vertical in 12 units horizontal (2-percent slope) to 
weep holes in the subdrain by means of a smooth, solidly 
formed subbase, shall be properly recessed and fastened to 
approved backing so as not to occupy the space required for 
the wall covering, and shall not be nailed or perforated at any 
point less than 1 inch (25.4 mm) above the finished threshold. 

P2709.3.l Materials. Lead and copper linings shall be 
insulated from conducting substances other than the con
necting drain by 15-pound (6.80 kg) asphalt felt or its 
equivalent. Sheet lead liners shall weigh not less than 4 
pounds per square foot (19.5 kg/m2

). Sheet copper liners 
shall weigh not less than 12 ounces per square foot (3.7 
kg/m2

). Joints in lead and copper pans or liners shall be 
burned or silver brazed, respectively. Joints in plastic liner 
materials shall be joined in accordance with the manufac
turer's instructions. 

P2709.4 Receptor drains. An approved flanged drain shall 
be installed with shower subpans or linings. The flange shall 
be placed flush with the subbase and be equipped with a 
clamping ring or other device to make a water-tight connec
tion between the lining and the drain. The flange shall have 
weep holes into the drain. 

SECTION P2710 
SHOWER WALLS 

I 
P2710.1 Bathtub and shower spaces. Walls in shower com
partments and walls above bathtubs that have a wall-mounted 
showerhead shall be finished in accordance with Section 
R307.2. 

SECTION P2711 
LAVATORIES 

I 
P2711.1 Approval. Lavatories shall conform to ASME 
A112.19.l/CSA B45.2, ASME A112.19.2/CSA B45.1, 
ASME A112.19.3/CSA B45.4 or CSA B45.5/IAPMO Z124. 

P2711.2 Cultured marble lavatories. Cultured marble van-

1 ity tops with an integral lavatory shall conform to CSA 
B45.5/IAPMO Z124. 

P2711.3 Lavatory waste outlets. Lavatories shall have 
waste outlets not less than 11

/ 4 inch (32 mm) in diameter. A 
strainer, pop-up stopper, crossbar or other device shall be 
provided to restrict the clear opening of the waste outlet. 
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P2711.4 Movable lavatory systems. Movable lavatory sys
tems shall comply with ASME Al12.19.12. 

SECTION P2712 
WATER CLOSETS 

P2712.1 Approval. Water closets shall conform to the water 
consumption requirements of Section P2903.2 and shall con-1 
form.to ASME Al12.19.2/CSA B45.1, ASME Al12.19.3/ 
CSA B45.4 or CSA B45.5/IAPMO Zl24. Water closets shall 
conform to the hydraulic performance requirements of ASME 
A112.19.2/CSA B45.1. Water closet tanks shall conform to 
ASME Al 12.19 .2/CSA B45.1, ASME Al12.19 .3/CSA B45.4 I 
or CSA B45 .5/IAPMO Z124. Water closets that have an invis
ible seal and unventilated space or walls that are not thor
oughly washed at each discharge shall be prohibited. Water 
closets that allow backflow of the contents of the bowl into the 
flush tank shall be prohibited. Water closets equipped with a I 
dual flushing device shall comply with ASME A112.19.14. 

P2712.2 Flushing devices required. Water closets shall be 
provided with a flush tank, flushometer tank or flushometer 
valve designed and installed to supply water in sufficient 
quantity and flow to flush the contents of the fixture, to 
cleanse the fixture and refill the fixture trap in accordance 
with ASME All2.19.2/CSA B45.1. 

P2712.3 Water supply for flushing devices. An adequate 
quantity of water shall be provided to flush and clean the fix
ture served. The water supply to flushing devices equipped 
for manual flushing shall be controlled by a float valve or 
other automatic device designed to refill the tank after each 
discharge and to completely shut off the water flow to the 
tank when the tank is filled to operational capacity. Provision 
shall be made to automatically supply water to the fixture so 
as to refill the trap after each flushing. 

P2712.4 Flush valves in flush tanks. Flush valve seats in 
tanks for flushing water closets shall be not less than 1 inch 
(25 mm) above the flood-level rim of the bowl connected 
thereto, except an approved water closet and flush tank com
bination designed so that when the tank is flushed and the fix
ture is clogged or partially clogged, the flush valve will close 
tightly so that water will not spill continuously over the rim 
of the bowl or backflow from the bowl to the tank. 

P2712.5 Overflows in flush tanks. Flush tanks shall be pro
vided with overflows discharging to the water closet con
nected thereto and such overflow shall be of sufficient size to 
prevent flooding the tank at the maximum rate at which the 
tanks are supplied with water according to the manufacturer's 
design conditions. 

P2712.6 Access. Parts in a flush tank shall be accessible for 
repair and replacement. 

P2712. 7 Water closet seats. Water closets shall be equipped 
with seats of smooth, nonabsorbent material and shall be 
properly sized for the water closet bowl type. 

P2712.8 Flush tank lining. Sheet copper used for flush tank 
linings shall have a weight of not less than 10 ounces per 
square foot (3 kg/m2

). 
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P2712.9 Electro-hydraulic water closets. Electro-hydraulic 
water closets shall conform to ASME A112.19.2/CSA B45.l. 

SECTION P2713 
BATHTUBS 

P2713.1 Bathtub waste outlets and overflows. Bathtubs 
shall be equipped with a waste outlet and an overflow outlet. 
The outlets shall be connected to waste tubing or piping not 
less than 11

/ 2 inches (38 mm) in diameter. The waste outlet 
shall be equipped with a water-tight stopper. 

P2713.2 Bathtub enclosures. Doors within a bathtub enclo
sure shall conform to ASME Al12.19 .15. 

P2713.3 Bathtub and whirlpool bathtub valves. Hot water 
supplied to bathtubs and whirlpool bathtubs shall be limited 
to a temperature of not greater than 120°F (49°C) by a water
temperature limiting device that conforms to ASSE 1070 or 
CSA Bl25.3, except where such protection is otherwise pro
vided by a combination tub/shower valve in accordance with 
Section P2708.4. 

SECTION P2714 
SINKS 

P2714.1 Sink waste outlets. Sinks shall be provided with 
waste outlets not less than 11

/ 2 inches (38 mm) in diameter. A 
strainer, crossbar or other device shall be provided to restrict 
the clear opening of the waste outlet. 

P2714.2 Movable sink systems. Movable sink systems shall 
comply with ASME Al12.19.12. 

SECTION P2715 
LAUNDRY TUBS 

P2715.1 Laundry tub waste outlet. Each compartment of a 
laundry tub shall be provided with a waste outlet not less than 
11

/ 2 inches (38 mm) in diameter. A strainer or crossbar shall 
restrict the clear opening of the waste outlet. 

SECTION P2716 

I 
FOOD-WASTE DISPOSER 

P2716.1 Food-waste disposer waste outlets. Food-waste 
disposers shall be connected to a drain of not less than 11

/ 2 
inches (38 mm) in diameter. 

I P2716.2 Water supply required. A sink equipped with a 
food-waste disposer shall be provided with a faucet. 

SECTION P2717 
DISHWASHING MACHINES 

P2717.1 Protection of water supply. The water supply to a 
dishwasher shall be protected against backflow by an air gap 
complying with ASME Al12.l.3 or Al12.l.2 that is installed 
integrally within the machine or a backflow preventer in 
accordance with Section P2902. 

P2717.2 Sink and dishwasher. The combined discharge 
from a dishwasher and a one- or two-compartment sink, with 
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or without a food-waste disposer, shall be served by a trap of 
not less than 11

/ 2 inches (38 mm) in outside diameter. The 
dishwasher discharge pipe or tubing shall rise to the under
side of the counter and be fastened or otherwise held in that 
position before connecting to the head of the food-waste dis
poser or to a wye fitting in the sink tailpiece. 

SECTION P2718 
CLOTHES WASHING MACHINE 

P2718.1 Waste connection. The discharge from a clothes 
washing machine shall be through an air break. 

SECTION P2719 
FLOOR DRAINS 

P2719.1 Floor drains. Floor drains shall have waste outlets 
not less than 2 inches (51 mm) in diameter and a removable 
strainer. Floor drains shall be constructed so that the drain can 
be cleaned. Access shall be provided to the drain inlet. Floor 
drains shall not be located under or have their access 
restricted by permanently installed appliances. 

SECTION P2720 
WHIRLPOOL BATHTUBS 

P2720.1 Access to pump. Access shall be provided to circu
lation pumps in accordance with the fixture or pump manu
facturer's installation instructions. Where the manufacturer's 
instructions do not specify the location and minimum size of 
field-fabricated access openings, an opening of not less than 
12-inches by 12-inches (305 mm by 305 mm) shall be 
installed for access to the circulation pump. Where pumps are 
located more than 2 feet (610 mm) from the access opening, 
an opening of not less than 18 inches by 18 inches (457 mm 
by 457 mm) shall be installed. A door or panel shall be per
mitted to close the opening. The access opening shall be 
unobstructed and be of the size necessary to permit the 
removal and replacement of the circulation pump. 

P2720.2 Piping drainage. The circulation pump shall be 
accessibly located above the crown weir of the trap. The 
pump drain line shall be properly graded to ensure minimum 
water retention in the volute after fixture use. The circulation 
piping shall be installed to be self-draining. 

P2720.3 Leak testing. Leak testing and pump operation shall 
be performed in accordance with the manufacturer's instruc
tions. 

P2720.4 Manufacturer's instructions. The product shall be 
installed in accordance with the manufacturer's instructions. 

SECTION P2721 
BIDET INSTALLATIONS 

P2721.1 Water supply. The bidet shall be equipped with 
either an air-gap-type or vacuum-breaker-type fixture supply 
fitting. 

P2721.2 Bidet water temperature. The discharge water 
temperature from a bidet fitting shall be limited to not greater 

601 



PLUMBING FIXTURES 

than 110°F (43°C) by a water-temperature-limiting device 
conforming to ASSE 1070 or CSA Bl25.3. 

SECTION P2722 
FIXTURE FITTING 

P2722.1 General. Fixture supply valves and faucets shall 
comply with ASME Al12.18.1/CSA B125.1 as indicated in 
Table P2701.l. Faucets and fixture fittings that supply drink
ing water for human ingestion shall conform to the require
ments of NSF 61, Section 9. Flexible water connectors shall 
conform to the requirements of Section P2905. 7. 

P2722.2 Hot water. Fixture fittings supplied with both hot 
and cold water shall be installed and adjusted so that the left
hand side of the water temperature control represents the flow 
of hot water when facing the outlet. 

Exception: Shower and tub/shower mixing valves con-
1 forming to ASSE 1016/ASME Al12.1016/CSA B125.16, 

where the water temperature control corresponds to the 
markings on the device. 

P2722.3 Hose-connected outlets. Faucets and fixture fittings 
with hose-connected outlets shall conform to ASME 
Al12.18.3 or ASMEA112.18.1/CSA B125.l. 

P2722.4 Individual pressure-balancing in-line valves for 
individual fixture fittings. Individual pressure-balancing in
line valves for individual fixture fittings shall comply with 
ASSE 1066. Such valves shall be installed in an accessible 
location and shall not be used as a substitute for the balanced 
pressure, thermostatic or combination shower valves required 
in Section P2708.3. 

P2722.5 Water closet personal hygiene devices. Personal 
hygiene devices integral to water closets or water closet seats 
shall conform to ASME Al 12.4.2. 

SECTION P2723 
MACERATING TOILET SYSTEMS 

P2723.1 General. Macerating toilet systems shall be 
installed in accordance with manufacturer's instructions. 

P2723.2 Drain. The size of the drain from the macerating toi
let system shall be not less than\ inch (19 mm) in diameter. 

SECTION P2724 
SPECIAL TY TEMPERATURE CONTROL DEVICES 

AND VALVES 

P2724.1 Temperature-actuated mixing valves. Tempera
ture-actuated mixing valves, which are installed to reduce 
water temperatures to defined limits, shall comply with ASSE 
1017. Such valves shall be installed at the hot water source. 

P2724.2 Temperature-actuated, flow-reduction devices for 
individual f"ixtures. Temperature-actuated, flow-reduction 
devices, where installed for individual fixture fittings, shall 
conform to ASSE 1062. Such valves shall not be used as a sub
stitute for the balanced pressure, thermostatic or combination 
shower valves required for showers in Section P2708.3. 
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SECTION P2725 I 
NONLIQUID SATURATED TREATMENT SYSTEMS 

P2725.l General. Materials, design, construction and perfor
mance of nonliquid saturated treatment systems shall comply 
withNSF41. 
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CHAPTER28 

WATER HEATERS 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P2801 
GENERAL 

P2801.1 Required. Hot water shall be supplied to plumbing 
:fixtures and plumbing appliances intended for bathing, wash
ing or culinary purposes. 

P2801.2 Drain valves. Drain valves for emptying shall be 
installed at the bottom of each tank-type water heater and hot 
water storage tank. The drain valve inlet shall be not less than 
3
/ 4-inch (19.1 mm) nominal iron pipe size and the outlet shall 

be provided with a male hose thread. 

P2801.3 Installation. Water heaters shall be installed in 
accordance with this chapter and Chapters 20 and 24. 

P2801.4 Location. Water heaters and storage tanks shall be 
installed in accordance with Section M1305 and shall be 
located and connected to provide access for observation, 
maintenance, servicing and replacement. 

P2801.5 Prohibited locations. Water heaters shall be located 
in accordance with Chapter 20. 

P2801.6 Required pan. Where a storage tank-type water 
heater or a hot water storage tank is installed in a location 
where water leakage from the tank will cause damage, the tank 
shall be installed in a pan constructed of one of the following: 

1. Galvanized steel or aluminum of not less than 0.0236 
inch (0.6010 mm) in thickness. 

2. Plastic not less than 0.036 inch (0.9 mm) in thickness. 

3. Other approved materials. 

A plastic pan shall not be installed beneath a gas-fired water 
heater. 

P2801.6.1 Pan size and drain. The pan shall be not less 
than 11

/ 2 inches (38 mm) deep and shall be of sufficient 
size and shape to receive dripping or condensate from the 
tank or water heater. The pan shall be drained by an indi
rect waste pipe of not less than 3/ 4 inch (19 mm) diameter. 
Piping for safety pan drains shall be of those materials 
indicated in Table P2905.5. Where a pan drain was not 
previously installed, a pan drain shall not be required for a 
replacement water heater installation. 

P2801.6.2 Pan drain termination. The pan drain shall 
extend full-size and terminate over a suitably located indi
rect waste receptor or shall extend to the exterior of the 
building and terminate not less than 6 inches (152 mm) 
and not more than 24 inches (610 mm) above the adjacent 
ground surface. 

P2801. 7 Water heaters installed in garages. Water heaters 
having an ignition source shall be elevated such that the 
source of ignition is not less than 18 inches (457 mm) above 
the garage floor. 
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Exception: Elevation of the ignition source is not required 
for appliances that are listed as flammable vapor ignition
resistant. 

P2801.8 Water heater seismic bracing. In Seismic Design 
Categories D0, D1 and D2 and townhouses in Seismic Design 
Category C, water heaters shall be anchored or strapped in the 
upper one-third and in the lower one-third of the appliance to 
resist a horizontal force equal to one-third of the operating 
weight of the water heater, acting in any horizontal direction, 
or in accordance with the appliance manufacturer's recom
mendations. 

SECTION P2802 
SOLAR WATER HEATING SYSTEMS 

P2802.1 Water temperature control. Where heated water is 
discharged from a solar thermal system to a hot water distri
bution system, a thermostatic mixing valve complying with 
ASSE 1017 shall be installed to temper the water to a temper
ature of not greater than 140°F (60°C). Solar thermal systems 
supplying hot water for both space heating and domestic uses 
shall comply with Section P2802.3. A temperature-indicating 
device shall be installed to indicate the temperature of the 
water discharged from the outlet of the mixing valve. The 
thermostatic mixing valve required by this section shall not 
be a substitute for water temperature limiting devices 
required by Chapter 27 for specific fixtures. 

P2802.2 Isolation valves. Isolation valves in accordance 
with P2903.9.2 shall be provided on the cold water feed to the 
water heater. Isolation valves and associated piping shall be 
provided to bypass solar storage tanks where the system con
tains multiple storage tanks. 

SECTION P2803 
WATER HEATERS USED FQR SPACE HEATING 

P2803.l Protection of potable water. Piping and compo
nents connected to a water heater for space heating applica
tions shall be suitable for use with potable water in 
accordance with Chapter 29. Water heaters that will be used 
to supply potable water shall not be connected to a heating 
system or components previously used with nonpotable
water heating appliances. Chemicals for boiler treatment 
shall not be introduced into the water heater. 

P2803.2 Temperature control. Where a combination water 
heater-space heating system requires water for space heating 
at temperatures exceeding 140°F (60°C), a master thermo
static mixing valve complying with ASSE 1017 shall be 
installed to temper the water to a temperature of not greater 
than 140°F ( 60°C) for domestic uses. 
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SECTION P2804 
RELIEF VALVES 

P2804.1 Relief valves required. Appliances and equipment 
used for heating water or storing hot water shall be protected by 
one of the following: 

1. A separate pressure-relief valve and a separate temper
ature-relief valve. 

2. A combination pressure-and-temperature relief valve. 

P2804.2 Rating. Relief valves shall have a minimum rated 
capacity for the equipment served and shall conform to ANSI 
Z21.22. 

P2804.3 Pressure-relief valves. Pressure-relief valves shall 
have a relief rating adequate to meet the pressure conditions 
for the appliances or equipment protected. In tanks, they shall 
be installed directly into a tank tapping or in a water line 
close to the tank. They shall be set to open at not less than 25 
psi (172 k:Pa) above the system pressure and not greater than 
150 psi (1034 k:Pa). The relief-valve setting shall not exceed 
the rated working pressure of the tank. 

P2804.4 Temperature-relief valves. Temperature-relief 
valves shall have a relief rating compatible with the tempera
ture conditions of the appliances or equipment protected. The 
valves shall be installed such that the temperature-sensing 
element monitors the water within the top 6 inches (152 mm) 
of the tank. The valve shall be set to open at a temperature of 
not greater than 210°F (99°C). 

P2804.5 Combination pressure-and-temperature relief 
valves. Combination pressure and temperature-relief valves 
shall comply with the requirements for separate pressure- and 
temperature-relief valves. 

P2804.6 Installation of relief valves. A check or shutoff 
valve shall not be installed in any of the following locations: 

1. Between a relief valve and the termination point of the 
relief valve discharge pipe. 

2. Between a relief valve and a tank. 

3. Between a relief valve and heating appliances or equip-
ment. 

P2804.6.1 Requirements for discharge pipe. The dis
charge piping serving a pressure-relief valve, temperature
relief valve or combination valve shall: 
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1. Not be directly connected to the drainage system. 

2. Discharge through an air gap located in the same 
room as the water heater. 

3. Not be smaller than the diameter of the outlet of 
the valve served and shall discharge full size to the 
air gap. 

4. Serve a single relief device and shall not connect 
to piping serving any other relief device or equip
ment. 

5. Discharge to the floor, to the pan serving the water 
heater or storage tank, to a waste receptor or to the 
outdoors. 

6. Discharge in a manner that does not cause per
sonal injury or structural damage. 

7. Discharge to a termination point that is readily 
observable by the building occupants. 

8. Not be trapped. 

9. Be installed to flow by gravity. 

10. Terminate not more than 6 inches (152 mm) and I 
not less than two times the discharge pipe diameter 
above the floor or waste receptor flood level rim. 

11. Not have a threaded connection at the end of the 
piping. 

12. Not have valves or tee fittings. 

13. Be constructed of those materials indicated in Sec
tion P2906.5 or materials tested, rated and 
approved for such use in accordance with ASME 
A112.4.1. 

14. Be one nominal size larger than the size of the I 
relief-valve outlet, where the relief-valve dis
charge piping is constructed of PBX or PE-RT tub
ing. The outlet end of such tubing shall be fastened 
in place. 

P2804.7 Vacuum-relief valve. Bottom fed tank-type water 
heaters and bottom fed tanks connected to water heaters shall 
have a vacuum-relief valve installed that complies with ANSI 
Z21.22. 
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CHAPTER29 

WATER SUPPLY AND DISTRIBUTION 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P2901 
GENERAL 

P2901.1 Potable water required. Potable water shall be sup
plied to plumbing fixtures and plumbing appliances except 
where treated rainwater, treated gray water or municipal 
reclaimed water is supplied to water closets, urinals and trap 
primers. The requirements of this section shall not be con
strued to require signage for water closets and urinals. 

P2901.2 Identification ofnonpotable water systems. Where 
nonpotable water systems are installed, the piping conveying 
the nonpotable water shall be identified either by color mark
ing, metal tags or tape in accordance with Sections P2901.2.l 
through P2901.2.2.3. 

P2901.2.1 Signage required. Nonpotable water outlets 
such as hose connections, open-ended pipes and faucets 
shall be identified with signage that reads as follows: "Non
potable water is utilized for [application name]. CAUTION: 
NONPOTABLE WATER. DO NOT DRINK." The words 
shall be legibly and indelibly printed on a tag or sign con
structed of corrosion-resistant water-proof material or shall 
be indelibly printed on the fixture. The letters of the words 
shall be not less than 0.5 inches (12.7 mm) in height and in 
colors in contrast to the background on which they are 

FIGURE P2901.2.1 
PICTOGRAPH-DO NOT DRINK 

applied. In addition to the required wordage, the pictograph 
shown in Figure P2901.2.1 shall appear on the required sig
nage. 

P2901.2.2 Distribution pipe labeling and marking. Non
potable distribution piping shall be purple in color and shall 
be embossed or integrally stamped or marked with the 
words: "CAUTION: NONPOTABLE WATER-DO NOT 
DRINK" or the piping shall be installed with a purple iden
tification tape or wrap. Pipe identification shall include the 
contents of the piping system and an arrow indicating the 
direction of flow. Hazardous piping systems shall contain 
information addressing the nature of the hazard. Pipe identi
fication shall be repeated at intervals not exceeding 25 feet 
(7620 mm) and at each point where the piping passes through 
a wall, floor or roof. Lettering shall be readily observable 
within the room or space where the piping is located. 

P2901.2.2.1 Color. The color of the pipe identification 
shall be discemable and consistent throughout the 
building. The color purple shall be used to identify 
reclaimed, rain and gray water distribution systems. 

P2901.2.2.2 Lettering size. The size of the background 
color field and lettering shall comply with Table 
P2901.2.2.2. 

P2901.2.2.3 Identification Tape. Where used, identifi
cation tape shall be not less than 3 inches (76 mm) wide 
and have white or black lettering on a purple field stating 
"CAUTION: NONPOTABLE WATER-DO NOT 
DRINK." Identification tape shall be installed on top of 
nonpotable rainwater distribution pipes and fastened not 
greater than every 10 feet (3048 mm) to each pipe length, 
and run continuously the entire length of the pipe. 

SECTION P2902 
PROTECTION OF POTABLE WATER SUPPLY 

P2902.l General. A potable water supply system shall be 
designed and installed as to prevent contamination from non
potable liquids, solids or gases being introduced into the pota
ble water supply. Connections shall not be made to a potable 

TABLE P2901.2.2.2 
SIZE OF PIPE IDENTIFICATION 

PIPE DIAMETER LENGTH OF BACKGROUND COLOR FIELD SIZE OF LETTERS 
(inches) (inches) (inches) 

% to 11
/ 4 8 0.5 

11
/ 2 to2 8 0.75 

21
/ 2 to 6 12 1.25 

8to10 2 2.5 

over 10 32 3.5 

For SI: 1 inch= 25.4 mm. 
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water supply in a manner that could contaminate the water 
supply or provide a cross-connection between the supply and 

tions shall conform to Table P2902.3, except as specifically 
stated in Sections P2902.4 through P2902.5.5. 

I 
a source of contamination except where approved backflow 
prevention assemblies, backflow prevention devices or other 
means or methods are installed to protect the potable water 
supply. Cross-connections between an individual water sup-

P2902.3.1 Air gaps. Air gaps shall comply with ASME 
All2.l.2 and air gap fittings shall comply with ASME 
All2.l.3. An air gap shall be measured vertically from the 
lowest end of a water outlet to the flood level rim of the fix -
ture or receptor into which the water outlets discharges to 
the floor. The required air gap shall be not less than twice 
the diameter of the effective opening of the outlet and not 
less than the values specified in Table P2902.3.l. 

I 

I 

I 

ply and a potable public water supply shall be prohibited. 

P2902.2 Plumbing fixtures. The supply lines and fittings for 
every plumbing fixture shall be installed so as to prevent back
flow. Plumbing fixture fittings shall provide backflow protec
tion in accordance with ASME All2.18.1/CSA B125.l. 

P2902.3 Backflow protection. A means of protection against 
backflow shall be provided in accordance with Sections 
P2902.3.1 through P2902.3.6. Backflow prevention applica-

P2902.3.2 Atmospheric-type vacuum breakers. Atrno- I 
spheric-type vacuum breakers shall conform to ASSE 
1001 or CSA B64.l.l. Hose-connection vacuum breakers 
shall conform to ASSE 1011, ASSE 1019, ASSE 1035, 

TABLE P2902.3 
APPLICATION FOR BACKFLOW PREVENTERS 

DEVICE DEGREE OF HAZARD" APPLICATIONb APPLICABLE 
STANDARDS 

Backflow Prevention Assemblies 

Double check backflow prevention assembly and 
Backpressure or backsiphonage ASSE 1015, AWWA C510, 

double check fire protection backflow prevention Low hazard 
Sizes 3/ 8" - 16" CSA B64.5, CSA B64.5.1 

assembly 

Double check detector fire protection backflow 
Low hazard 

Backpressure or backsiphonage 
ASSE 1048 

prevention assemblies Sizes 2" - 16" 

Pressure vacuum breaker assembly High or low hazard Backsiphonage only Sizes 1/ 2" - 2" ASSE 1020, CSA B64.l.2 

Reduced pressure principle backflow prevention 
Backpressure or backsiphonage ASSE 1013, AWWA C511, 

assembly and reduced pressure principle fire pro- High or low hazard 
Sizes 3/ 8" - 16" CSA B64.4, CSA B64.4.l tection backflow prevention assembly 

Reduced pressure detector fire protection back-
High or low hazard 

Backsiphonage or backpressure 
ASSE 1047 

flow prevention assemblies (Fire sprinkler systems) 

Spill-resistant vacuum breaker High or low hazard Backsiphonage only Sizes 1/ 4" - 2" ASSE 1056, CSAB64.l.3 

Backflow Preventer Plumbing Devices 

Antisiphon-type fill valves for gravity water closet High hazard Backsiphonage only ASSE 1002, CSA B125.3 
flush tanks 

Backflow preventer with intermediate atmo-
Low hazard 

Backpressure or backsiphonage 
ASSE 1012, CSA B64.3 

spheric vents Sizes 1
/ 4" -

3
/ 8" 

Dual-check-valve-type back:flow preventers Low hazard 
Backpressure or backsiphonage 

ASSE 1024, CSA B64.6 
Sizes 1

/ 4" - 1" 

Low head backpressure, rated 
Hose-connection backflow preventer High or low hazard working pressure backpressure or ASSE 1052, CSA B64.2.l.1 

backsiphonage Sizes 1
/ 2" -1" 

Hose-connection vacuum breaker High or low hazard 
Low head backpressure or backsi- ASSE 1011, CSA B64.2, 
phonage Sizes 1

/ 2", 
3
/ 4", 1" B64.2.l 

Laboratory faucet backflow preventer High or low hazard 
Low head backpressure and back-

ASSE 1035, CSA B64.7 
siphonage 

Pipe-applied atmospheric-type vacuum breaker High or low hazard Backsiphonage only Sizes 1
// -4" ASSE 1001, CSA B64.l.1 

Vacuum breaker wall hydrants, frost-resistant, 
High or low hazard 

Low head backpressure or backsi-
ASSE 1019, CSA B64.2.2 automatic-draining type phonage Sizes 3

/ 4" - 1" 

Other Means Or Methods 

Air gap High or low hazard Backsiphonage only ASME A112.l.2 

Air gap fittings for use with plumbing fixtures, 
High or low hazard Backsiphonage or backpressure ASME A112.l.3 appliances and appurtenances 

For SI: 1 inch= 25.4 mm. 
a. Low hazard-See Pollution (Section R202). High hazard-See Contamination (Section R202). 
b. See Backpressure (Section R202). See Backpressure, Low Head (Section R202). See Backsiphonage (Section R202). 
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TABLE P2902.3.1 
MINIMUM AIR GAPS 

MINIMUM AIR GAP 
FIXTURE Away from a wall• Close to a wall 

(inches) (inches) 

Effective openings greater than 1 inch 
Two times the diameter of the Three times the diameter of the 

effective opening effective opening 

Lavatories and other fixtures with effective opening not 
1 1.5 greater than 1/ 2 inch in diameter 

Over-rim bath fillers and other fixtures with effective 
2 3 openings not greater than 1 inch in diameter 

Sink, laundry trays, gooseneck back faucets and other fix-
tures with effective openings not greater than 3/ 4 inch in 1.5 2.5 
diameter 

For SI: 1 inch= 25.4 mm. 
a. Applicable where walls or obstructions are spaced from the nearest inside edge of the spout opening a distance greater than three times the diameter of the 

effective opening for a single wall, or a distance greater than four times the diameter of the effective opening for two intersecting walls. 

ASSE 1052, CSA B64.2, CSA B64.2.l, CSA B64.2.l.1, 
CSA B64.2.2 or CSA B64.7. Both types of vacuum break
ers shall be installed with the outlet continuously open to 
the atmosphere. The critical level of the atmospheric vac
uum breaker shall be set at not less than 6 inches (152 
mm) above the highest elevation of downstream piping 
and the flood level rim of the fixture or device. 

P2902.3.3 Backflow preventer with intennediate atmo
spheric vent. Backflow preventers with intermediate 
atmospheric vents shall conform to ASSE 1012 or CSA 
B64.3. These devices shall be permitted to be installed 
where subject to continuous pressure conditions. These 
devices shall be prohibited as a means of protection where 
any hazardous chemical additives are introduced down
stream of the device. The relief opening shall discharge by 
air gap and shall be prevented from being submerged. 

P2902.3.4 Pressure vacuum breaker assemblies. Pres
sure vacuum breaker assemblies shall conform to ASSE 
1020 or CSA B64.1.2. Spill-resistant vacuum breaker 
assemblies shall comply with ASSE 1056. These assem
blies are designed for installation under continuous pres
sure conditions where the critical level is installed at the 
required height. The critical level of a pressure vacuum 
breaker and a spill-resistant vacuum breaker assembly 
shall be set at not less than 12 inches (304 mm) above the 
highest elevation of downstream piping and the flood level 
rim of the fixture or device. Pressure vacuum breaker 
assemblies shall not be installed in locations where spill
age could cause damage to the structure. 

P2902.3.5 Reduced pressure principle backflow pre
vention assemblies. Reduced pressure principle back.flow 
prevention assemblies and reduced pressure principle fire 
protection backflow prevention assemblies shall conform 
to ASSE 1013, AWWA CSU, CSA B64.4 or CSA 
B64.4.1. Reduced pressure detector fire protection back
flow prevention assemblies shall conform to ASSE 1047. 
These devices shall be permitted to be installed where sub
ject to continuous pressure conditions. The relief opening 
shall discharge by air gap and shall be prevented from 
being submerged. 
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P2902.3.6 Double check backflow prevention assem
blies. Double check backflow prevention assemblies shall 
conform to ASSE 1015, CSA B64.5, CSA B64.5.l or 
A WW A C510. Double check detector fire protection 
backflow prevention assemblies shall conform to ASSE 
1048. These assemblies shall be capable of operating 
under continuous pressure conditions. 

P2902.3.7 Dual check backflow preventer. Dual check ** 
backflow preventers shall conform with ASSE 1024 or 
CSAB64.6. 

P2902.4 Protection of potable water outlets. Potable water 
openings and outlets shall be protected by an air gap, a I 
reduced pressure principle backflow prevention assembly, an 
atmospheric vent, an atmospheric-type vacuum breaker, a 
pressure-type vacuum breaker assembly or a hose connection 
backflow preventer. 

P2902.4.1 Fill valves. Flush tanks shall be equipped with 
an antisiphon fill valve conforming to ASSE 1002 or CSA 
B 125.3. The critical level of the fill valve shall be located I 
not less than 1 inch (25 mm) above the top of the flush 
tank overflow pipe. 

P2902.4.2 Deck-mounted and integral vacuum break
ers. Approved deck-mounted or equipment-mounted vac
uum breakers and faucets with integral atmospheric 
vacuum breakers or spill-resistant vacuum breaker assem
blies shall be installed in accordance with the manufac
turer's instructions and the requirements for labeling. The 
critical level of the breakers and assemblies shall be 
located at not less than 1 inch (25 mm) above the flood 
level rim. 

P2902.4.3 Hose connection. Sillcocks, hose bibbs, wall 
hydrants and other openings with a hose connection shall 
be protected by an atmospheric-type or pressure-type vac
uum breaker, a pressure vacuum breaker assembly or a I 
permanently attached hose connection vacuum breaker. 

Exceptions: 

1. This section shall not apply to water heater and 
boiler drain valves that are provided with hose 
connection threads and that are intended only for 
tank or vessel draining. 
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2. This section shall not apply to water supply 
valves intended for connection .of clothes wash
ing machines where backflow prevention is oth
erwise provided or is integral with the machine. 

P2902.5 Protection of potable water connections. Connec
tions to the potable water shall conform to Sections 
P2902.5.l through P2902.5.5. 

P2902.5.1 Connections to boilers. Where chemicals will 
not be introduced into a boiler, the potable water supply to 
the boiler shall be protected from the boiler by a backflow 
preventer with an intermediate atmospheric vent comply
ing with ASSE 1012 or CSA B64.3. Where chemicals will 
be introduced into a boiler, the potable water supply to the 
boiler shall be protected from the boiler by an air gap or a 
reduced pressure principle backflow prevention assembly 
complying with ASSE 1013, CSA B64.4 or AWWA 
CSll. 

P2902.5.2 Heat exchangers. Heat exchangers using an 
essentially toxic transfer fluid shall be separated from the 
potable water by double-wall construction. An air gap open 
to the atmosphere shall be provided between the two walls. 
Single-wall construction heat exchangers shall be used only 
where an essentially nontoxic transfer fluid is utilized. 

P2902.5.3 Lawn irrigation systems. The potable water 
supply to lawn irrigation systems shall be protected against 
backflow by an atmospheric vacuum breaker, a pressure 
vacuum breaker assembly or a reduced pressure principle 
backflow prevention assembly.Valves shall not be installed 
downstream from an atmospheric vacuum breaker. Where 
chemicals are introduced into the system, the potable water 
supply shall be protected against backflow by a reduced 
pressure principle backflow prevention assembly. 

P2902.5.4 Connections to automatic fire sprinkler sys
tems. The potable water supply to automatic fire sprinkler 
systems shall be protected against backflow by a double 
check backflo.w prevention assembly, a double check fire 
protection backflow prevention assembly, a reduced pres
sure principle backflow prevention assembly or a reduced 
pressure principle fire protection backflow prevention 
assembly. 
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Exception: Where systems are installed as a portion of 
the water distribution system in accordance with the 
requirements of this code and are not provided with a 
fire department connection, backflow protection for the 
water supply system shall not be required. 

P2902.5.4.1 Additives or nonpotable source. Where 
systems contain chemical additives or antifreeze, or 
where systems are connected to a nonpotable secondary 
water supply, the potable water supply shall be pro
tected against backflow by a reduced pressure principle 
backflow prevention assembly or a reduced pressure 
principle fire protection backflow prevention assembly. 
Where chemical additives or antifreeze is added to only 
a portion of an automatic fire sprinkler or standpipe 
system, the reduced pressure principle fire protection 
backflow preventer shall be permitted to be located so 
as to isolate that portion of the system. 

P2902.5.5 Solar thermal systems. Where a solar thermal 
system heats potable water to supply a potable hot water 
distribution or any other type of heating system, the solar 
thermal system shall be in accordance with Section 
P2902.5.5.l, P2902.5.5.2 or P2902.5.5.3 as applicable. 

P2902.5.5.1 Indirect systems. Water supplies of any 
type shall not be connected to the solar heating loop of 
an indirect solar thermal hot water heating system. This 
requirement shall not prohibit the presence of inlets or 
outlets on the solar heating loop for the purposes of ser
vicing the fluid in the solar heating loop. 

P2902.5.5.2 Direct systems for potable water distri
bution systems. Where a solar thermal system directly 
heats potable water for a potable water distribution sys
tem, the pipe, fittings, valves and other components 
that are in contact with the potable water in the system 
shall comply with the requirements of Chapter 29. 

P2902.5.5.3 Direct systems for other than potable 
water distribution systems. Where a solar thermal 
system directly heats water for a system other than a 
potable water distribution system, a potable water sup
ply connected to such system shall be protected by a 
backflow preventer with an intermediate atmospheric 
vent complying with ASSE 1012. Where a solar ther
mal system directly heats chemically treated water for a 
system other than a potable water distribution system, a 
potable water supply connected to such system shall be 
protected by a reduced pressure principle backflow pre
vention assembly complying with ASSE 1013. 

P2902.6 Location of backflow preventers. Access shall be 
provided to backflow preventers as specified by the manufac
turer's installation instructions. 

P2902.6.1 Outdoor enclosures for backflow prevention 
devices. Outdoor enclosures for backflow prevention 
devices shall comply with ASSE 1060. 

P2902.6.2 Protection of backflow preventers. Backflow 
preventers shall not be located in areas subject to freezing 
except where they can be removed by means of unions, or 
are protected by heat, insulation or both. 

P2902.6.3 Relief port piping. The termination of the pip
ing from the relief port or air gap fitting of the backflow 
preventer shall discharge to an approved indirect waste 
receptor or to the outdoors where it will not cause damage 
or create a nuisance. 

SECTION P2903 
WATER SUPPLY SYSTEM 

P2903.1 Water supply system design criteria. The water 
service and water distribution systems shall be designed and 
pipe sizes shall be selected such that under conditions of peak 
demand, the capacities at the point of outlet discharge shall 
not be less than shown in Table P2903.1. 

P2903.2 Maximum flow and water consumption. The 
maximum water consumption flow rates and quantities for 
plumbing fixtures and fixture fittings shall be in accordance 
with Table P2903.2. 
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TABLE P2903.1 
REQUIRED CAPACITIES AT POINT OF OUTLET DISCHARGE 

FIXTURE SUPPLY FLOW RATE (gpm) FLOW PRESSURE (psi) OUTLET SERVING 

Bathtub, balanced-pressure, thermostatic or combination balanced- 4 20 
pressure/thermostatic mixing valve 

Bidet, thermostatic mixing valve 2 20 

Dishwasher 2.75 8 

Laundry tray 4 8 

Lavatory 0.8 8 

Shower, balanced-pressure, thermostatic or combination balanced-
2.5" 20 pressure/thermostatic mixing valve 

Sillcock, hose bibb 5 8 

Sink 1.75 8 

Water closet, flushometer tank 1.6 20 

Water closet, tank, close coupled 3 20 

Water closet, tank, one-piece 6 20 

For SI: 1 poliI)d per square inch= 6.895 kPa, 1 gallon per minute= 3.785 Lim. . 
a. Where the shower mixing valve manufacturer indicates a lower flow rating for the mixing valve, the lower value shall be applied. 

TABLE P2903.2 
MAXIMUM FLOW RATES AND CONSUMPTION FOR PLUMBING FIXTURES AND FIXTURE FITIINGSb 

PLUMBING FIXTURE 
OR FIXTURE FITTING 

Lavatory faucet 

Shower head• 

Sink faucet 

Water closet 

For SI: 1 gallon per minute= 3.785 Lim, 
1 pound per square inch= 6.895 kPa. 

a. A handheld shower spray shall be considered a shower head. 
b. Consumption tolerances shall be determined from referenced standards. 

P2903.3 Minimum pressure. Where the water pressure sup
plied by the public water main or an individual water supply 
system is insufficient to provide for the minimum pressures 
and quantities for the plumbing fixtures in the building, the 
pressure shall be increased by means of an elevated water 
tank, a hydropnuematic pressure booster system or a water 
pressure booster pump. 

P2903.3.1 Maximum pressure. The static water pressure 
shall be not greater than 80 psi (551 k:Pa). Where the i;nain 
pressure exceeds 80 psi (551 kPa), an approved pressure
reducing valve conforming to ASSE 1003 or CSA B356 
shall be installed on the domestic water branch main or 
riser at the connection to the water service pipe. 

P2903.4 Thermal expansion control. A means for control
ling increased pressure caused by thermal expansion shall be 
installed where required in accordance with Sections 
P2903.4.l and P2903.4.2. 

P2903.4.1 Pressure-reducing valve. For water service 
system sizes up to and including 2 inches (51 mm), a 
device for controlling pressure shall be installed where, 
because of thermal expansion, the pressure on the down-
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PLUMBING FIXTURE 
OR FIXTURE FITTING 

2.2 gpm at 60 psi 

2.5 gpm at 80 psi 

2.2 gpm at 60 psi 

1.6 gallons per flushing cycle 

stream side of a pressure-reducing valve exceeds the pres
sure-reducing valve setting. 

P2903.4.2 Backflow prevention device or check valve. 
Where a backflow prevention device, check valve or other 
device is installed on a water supply system using storage 
water heating equipment such that thermal expansion 
causes an increase in pressure, a device for controlling 
pressure shall be installed. 

P2903.5 Water hammer. The flow velocity of the water dis
tribution system shall be controlled to reduce the possibility 
of water hammer. Water-hammer arrestors shall be installed 
in accordance with the manufacturer's instructions. Water
hammer arrestors shall conform to ASSE 1010. 

P2903.6 Determining water supply fixture units. Supply 
loads in the building water distribution system shall be deter
mined by total load on the pipe being sized, in terms of water 
supply fixture units (w.s.f.u.), as shown in Table P2903.6, and 
gallon per minute (gpm) flow rates [see Table P2903.6(1)]. 
For fixtures not listed, choose a w.s.f.u. value of a fixture with 
similar flow characteristics. 
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TABLE P2903.6 
WATER-SUPPLY FIXTURE-UNIT VALUES FOR VARIOUS PLUMBING FIXTURES AND FIXTURE GROUPS 

TYPE OF FIXTURES OR GROUP OF FIXTURES 
WATER-SUPPLY FIXTURE-UNIT VALUE (w.s.f.u.) 

Hot Cold Combined 

Bathtub (with/without overhead shower head) 1.0 1.0 1.4 

Clothes washer 1.0 1.0 1.4 

Dishwasher 1.4 - 1.4 

Full-bath group with bathtub (with/without shower head) or shower stall 1.5 2.7 3.6 

Half-bath group (water closet and lavatory) 0.5 2.5 2.6 

Hose bibb (sillcock)' - 2.5 2.5 

Kitchen group (dishwasher and sink with or without food-waste disposer) 1.9 1.0 2.5 

Kitchen sink 1.0 1.0 1.4 

Laundry group (clothes washer standpipe and laundry tub) 1.8 1.8 2.5 

Laundry tub 1.0 1.0 1.4 

Lavatory 0.5 0.5 0.7 

Shower stall 1.0 1.0 1.4 

Water closet (tank type) - 2.2 2.2 

For SI: 1 gallon per minute= 3.785 L/m. 
a. The fixture unit value 2.5 assumes a flow demand of 2.5 gpm, such as for an individual lawn sprinkler device. If a hose bibb or sill cock will be required to 

furnish a greater flow, the equivalent fixture-unit value may be obtained from this table or Table P2903.6(1). 

TABLE P2903.6(1) 
CONVERSIONS FROM WATER SUPPLY FIXTURE UNIT TO GALLON PER MINUTE FLOW RATES 

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETER VALVES 

load Demand load Demand 

(Water supply fixture units) (Gallons per minute) 
(Cubic feet per (Water supply fixture 

(Gallons per minute) (Cubic feet per minute) 
minute) units) 

1 3.0 0.04104 - - -
2 5.0 0.0684 - - -

3 6.5 0.86892 - - -

4 8.0 1.06944 - - -

5 9.4 1.256592 5 15.0 2.0052 

6 10.7 1.430376 6 17.4 2.326032 

7 11.8 1.577424 7 19.8 2.646364 

8 12.8 1.711104 8 22.2 2.967696 

9 13.7 1.831416 9 24.6 3.288528 

10 14.6 1.951728 10 27.0 3.60936 

11 15.4 2.058672 11 27.8 3.716304 

12 16.0 2.13888 12 28.6 3.823248 

13 16.5 2.20572 13 29.4 3.930192 

14 17.0 2.27256 14 30.2 4.037136 

15 17.5 2.3394 15 31.0 4.14408 

16 18.0 2.90624 16 31.8 4.241024 

17 18.4 2.459712 17 32.6 4.357968 

18 18.8 2.513184 18 33.4 4.464912 

19 19.2 2.566656 19 34.2 4.571856 

20 19.6 2.620128 20 35.0 4.6788 

(continued) 
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TABLE P2903.6(1 )-continued 
CONVERSIONS FROM WATER SUPPLY FIXTURE UNIT TO GALLON PER MINUTE FLOW RATES 

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS 

Load Demand 

(Water supply fixture units) (Gallons per minute) (Cubic feet per 
minute) 

25 21.5 2.87412 

30 23.3 3.114744 

35 24.9 3.328632 

40 26.3 3.515784 

45 27.7 3.702936 

50 29.1 3.890088 

For SI: 1 gallon per rninnte = 3.785 Lim, 1 cubic foot per minute= 0.4719 Lis. 

P2903. 7 Size of water-service mains, branch mains and 
risers. The size of the water service pipe shall be not less than 
3
/ 4 inch (19 mm) diameter. The size of water service mains, 

branch mains and risers shall be determined from the water 
supply demand [gpm (Lim)], available water pressure [psi 
(kPa)] and friction loss caused by the water meter and devel
oped length of pipe [feet (m)], including equivalent length of 
fittings. The size of each water distribution system shall be 
determined according to design methods conforming to 
acceptable engineering practice, such as those methods in 
Appendix P and shall be approved by the code official. 

P2903.8 Gridded and parallel water distribution systems. 
Hot water and cold water manifolds installed with parallel
connected individual distribution lines and cold water mani
folds installed with gridded distribution lines to each fixture 
or fixture fitting shall be designed in accordance with Sec
tions P2903.8.1 through P2903.8.5. Gridded systems for hot 
water distribution systems shall be prohibited. 

P2903.8.1 Sizing of manifolds. Manifolds shall be sized 
in accordance with Table P2903.8.l. Total gallons per 
minute is the demand for all outlets. 

TABLE P2903.8.1 
MANIFOLD SIZING 

PLASTIC METALLIC 

Nominal Size ID Maximum• Nominal Size ID 
(inches) gpm (inches) 

3/4 17 3/4 

1 29 1 

1114 46 1114 

1112 66 1112 

For SI: 1 inch= 25.4 mm, 1 gallon per minute= 3.785 Lim, 
I foot per second= 0.3048 mis. 

Maximum• 
gpm 

11 

20 

31 

44 

Note: See Table P2903.6(1) for w.s.f.u and Table 2903.6(1) for gallon-per
rninute (gpm) flow rates. 

a. Based on velocity limitation: plastic-12 fps; metal-8 fps. 

P2903.8.2 Minimum size. Where the developed length of 
the distribution line is 60 feet (18 288 mm) or less, and the 
available pressure at the meter is not less than 40 pounds 
per square inch (276 kPa), the size of individual distribu
tion lines shall be not less than 3

/ 8 inch (10 mm) diameter. 
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SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETER VALVES 

Load Demand 

(Water supply fixture 
(Gallons per minute) (Cubic feet per minute) units) 

25 38.0 5.07984 

30 42.0 5.61356 

35 44.0 5.88192 

40 46.0 6.14928 

45 48.0 6.41664 

50 50.0 6.684 

Certain fixtures such as one-piece water closets and whirl
pool bathtubs shall require a larger size where specified by 
the manufacturer. If a water heater is fed from the end of a 
cold water manifold, the manifold shall be one size larger 
than the water heater feed. 

P2903.8.3 Support and protection. Plastic piping bun
dles shall be secured in accordance with the manufac
turer's instructions and supported in accordance with 
Section P2605. Bundles that have a change in direction 
equal to or greater than 45 degrees (0.79 rad) shall be pro
tected from chafing at the point of contact with framing 
members by sleeving or wrapping. 

P2903.8.4 Valving. Fixture valves, when installed, shall be 
located either at the fixture or at the manifold. Valves 
installed at the manifold shall be labeled indicating the fix
ture served. 

P2903.8.5 Hose bibb bleed. A readily accessible air bleed 
shall be installed in hose bibb supplies at the manifold or 
at the hose bibb exit point. 

P2903.9 Valves. Valves shall be installed in accordance with 
Sections P2903.9.l through P2903.9.5. 

P2903.9.1 Service valve. Each dwelling unit shall be pro
vided with an accessible main shutoff valve near the 
entrance of the water service. The valve shall be of a full
open type having nominal restriction to flow, with provision 
for drainage such as a bleed orifice or installation of a sep
arate drain valve. Additionally, the water service shall be 
valved at the curb or lot line in accordance with local 
requirements. 

P2903.9.2 Water heater valve. A readily accessible full
open valve shall be installed in the cold-water supply pipe 
to each water heater at or near the water heater. 

P2903.9.3 Fixture valves and access. Shutoff valves shall 
be required on each fixture supply pipe to each plumbing 
appliance and to each plumbing fixture other than bathtubs 
and showers. Valves serving individual plumbing fixtures, 
plumbing appliances, risers and branches shall be accessi
ble. 

P2903.9.4 Valve requirements. Valves shall be compati
ble with the type of piping material installed in the system. 
Valves shall conform to one of the standards listed in 
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Table P2903.9.4 or shall be approved. Valves intended to 
supply drinking water shall meet the requirements of NSF 
61. 

P2903.9.5 Valves and outlets prohibited below grade. 
Potable water outlets and combination stop-and-waste 
valves shall not be installed underground or below grade. 
Freezeproof yard hydrants that drain the riser into the 
ground are considered to be stop-and-waste valves. 

Exception: Installation of freezeproof yard hydrants 
that drain the riser into the ground shall be permitted if 
the potable water supply to such hydrants is protected 
upstream of the hydrants in accordance with Section 
P2902 and the hydrants are permanently identified as 

nonpotable outlets by approved signage that reads as 
follows: "Caution, Nonpotable Water. Do Not Drink." 

P2903.10 Hose bibb. Hose bibbs subject to freezing, includ
ing the "frostproof' type, shall be equipped with an accessi
ble stop-and-waste-type valve inside the building so that they 
can be controlled and drained during cold periods. 

Exception: Frostproof hose bibbs installed such that the 
stem extends through the building insulation into an open 
heated or semiconditioned space need not be separately 
valved (see Figure P2903.10). 

P2903.11 Drain water heat recovery units. Drain water I 
heat recovery units shall be in accordance with Section 
N1103.5.4. 

TABLE P2903.9.4 
VALVES 

MATERIAL 

Chlorinated polyvinyl chloride (CPVC) plastic 

Copper or copper alloy 

Gray and ductile iron 

Cross-linked polyethylene (PBX) plastic 

Polypropylene (PP) plastic 

Polyvinyl chloride (PVC) plastic 

FLOOR 

SUPPLY PIPE 

~ HEATED BASEMENT ~ 

LONG VALVE 
STEM 

STANDARD 

ASME A112.4.14, ASME A112.18.l/CSA B125.1, 
ASTMF 1970, CSAB125.3 

ASME A112.4.14, ASME All2.18.l/CSA B125.1, 
ASME B16.34, CSA B125.3, MSS SP-67, MSS SP-80, MSS SP-110 

ASTM A126, A WW A C500, A WW A C504, A WW A C507, 
MSS SP-42, MSS SP-67, MSS SP-70, MSS SP-71, MSS SP-72, 
MSS SP-78 

ASMEA112.4.14, ASMEA112.18.l/CSA B125.1, CSAB125.3, 
NSF359 

ASME A112Al4, ASTM F 2389 

ASME Al 12.4.14, ASTM F 1970 

FOUNDATION WALL 

FIGURE P2903.10 
TYPICAL FROSTPROOF HOSE BIBB INSTALLATION NOT REQUIRING SEPARATE VALUE 
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SECTION P2904 
DWELLING UNIT FIRE SPRINKLER SYSTEMS 

P2904.1 General. The design and installation of residential 
fire sprinkler systems shall be in accordance with NFP A 13D 
or Section P2904, which shall be considered equivalent to 
NFPA 13D. Partial residential sprinkler systems shall be per
mitted to be installed only in buildings not required to be 
equipped with a residential sprinkler system. Section P2904 
shall apply to stand-alone and multipurpose wet-pipe sprin
kler systems that do not include the use of antifreeze. A mul
tipurpose fire sprinkler system shall provide domestic water 
to both fire sprinklers and plumbing fixtures. A stand-alone 
sprinkler system shall be separate and independent from the 
water distribution system. A backflow preventer shall not be 
required to separate a stand-alone sprinkler system from the 
water distribution system. 

P2904.1.1 Required sprinkler locations. Sprinklers shall 
be installed to protect all areas of a dwelling unit. 

Exceptions: 

1. Attics, crawl spaces and normally unoccupied 
concealed spaces that do not contain fuel-fired 
appliances do not require sprinklers. In attics, 
crawl spaces and normally unoccupied concealed 
spaces that contain fuel-fired equipment, a sprin
kler shall be installed above the equipment; how
ever, sprinklers shall not be required in the 
remainder of the space. 

2. Clothes closets, linen closets and pantries not 
exceeding 24 square feet (2.2 m2

) in area, with the 
smallest dimension not greater than 3 feet (915 
mm) and having wall and ceiling surfaces of gyp
sum board. 

3. Bathrooms not more than 55 square feet (5.1 m2
) in 

area. 
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4. Garages; carports; exterior porches;- unheated 
entry areas, such as mud rooms, that are adjacent 
to an exterior door; and similar areas. 

P2904.2 Sprinklers. Sprinklers shall be new listed residen
tial sprinklers and shall be installed in accordance with the 
sprinkler manufacturer's instructions. 

P2904.2.1 Temperature rating and separation from 
heat sources. Except as provided for in Section P2904.2.2, 
sprinklers shall have a temperature rating of not less than 
135°F (57°C) and not more than 170°F (77°C). Sprinklers 
shall be separated from heat sources as required by the 
sprinkler manufacturer's installation instructions. 

P2904.2.2 Intermediate temperature sprinklers. Sprin
klers shall have an intermediate temperature rating not less 
than 175°F (79°C) and not more than 225°F (107°C) 
where installed in the following locations: 

1. Directly under skylights, where the sprinkler is 
exposed to direct sunlight. 

2. In attics. 

3. In concealed spaces located directly beneath a roof. 

4. Within the distance to a heat source as specified in 
Table P2904.2.2 

P2904.2.3 Freezing areas. Piping shall be protected from 
freezing as required by Section P2603.6. Where sprinklers 
are required in areas that are subject to freezing, dry-side
wall or dry-pendent sprinklers extending from a nonfreez
ing area into a freezing area shall be installed. 

P2904.2.4 Sprinkler coverage. Sprinkler coverage require
ments and sprinkler obstruction requirements shall be in 
accordance with Sections P2904.2.4.l andP2904.2.4.2. 

P2904.2.4.1 Coverage area limit. The area of coverage 
of a single sprinkler shall not exceed 400 square feet (37 
m.2) and shall be based on the sprinkler listing and the 
sprinkler manufacturer's installation instructions. 

TABLE P2904.2.2 
LOCATIONS WHERE INTERMEDIATE TEMPERATURE SPRINKLERS ARE REQUIRED 

HEAT SOURCE 
RANGE OF DISTANCE FROM HEAT SOURCE WITHIN WHICH 

INTERMEDIATE TEMPERATURE SPRINKLERS ARE REQUIRED"" (inches) 

Fireplace, side of open or recessed fireplace 12 to 36 

Fireplace, front of recessed fireplace 36 to 60 

Coal and wood burning stove 12 to 42 

Kitchen range top 9to18 

Oven 9to18 

Vent connector or chimney connector 9to18 

Heating duct, not insulated 9 to 18 

Hot water pipe, not insulated 6to12 

Side of ceiling or wall warm air register 12 to 24 

Front of wall mounted warm air register 18 to 36 

Water heater, furnace or boiler 3 to 6 

Luminaire up to 250 watts 3 to 6 

Luminaire 250 watts up to 499 watts 6to12 

For SI: 1 inch= 25.4 mm. 
a. Sprinklers shall not be located at distances less than the minimum table distance unless the sprinkler listing allows a lesser distance. 
b. Distances shall be measured in a straight line from the nearest edge of the heat source to the nearest edge of the sprinkler. 

2015 INTERNATIONAL RESIDENTIAL CODE® 613 



I 

WATER SUPPLY AND DISTRIBUTION 

P2904.2.4.2 Obstructions to coverage. Sprinkler dis
charge shall not be blocked by obstructions unless addi
tional sprinklers are installed to protect the obstructed 
area. Additional sprinklers shall not be required where 
the sprinkler separation from obstructions complies 
with either the minimum distance indicated in Figure 
P2904.2.4.2 or the minimum distances specified in the 
sprinkler manufacturer's instructions where the manu
facturer's instructions permit a lesser distance. 

P2904.2.4.2.1 Additional requirements for pen
dent sprinklers. Pendent sprinklers within 3 feet 
(915 mm) of the center of a ceiling fan, surface
mounted ceiling luminaire or similar object shall be 
considered to be obstructed, and additional sprin
klers shall be installed. 

P2904.2.4.2.2 Additional requirements for side
wall sprinklers. Sidewall sprinklers within 5 feet 
(1524 mm) of the center of a ceiling fan, surface
mounted ceiling luminaire or similar object shall be 
considered to be obstructed, and additional sprin
klers shall be installed. 

P2904.2.5 Sprinkler installation on systems assembled 
with solvent cement. The solvent cementing of threaded 
adapter fittings shall be completed and threaded adapters 
for sprinklers shall be verified as being clear of excess 
cement prior to the installation of sprinklers on systems 
assembled with solvent cement. 

P2904.2.6 Sprinkler modifications prohibited. Painting, 
caulking or modifying of sprinklers shall be prohibited. 
Sprinklers that have been painted, caulked, modified or 
damaged shall be replaced with new sprinklers. 

P2904.3 Sprinkler piping system. Sprinkler piping shall be 
supported in accordance with requirements for cold water 
distribution piping. Sprinkler piping shall comply with the 
requirements for cold water distribution piping. For multipur
pose piping systems, the sprinkler piping shall connect to and 
be a part of the cold water distribution piping system. 

Exception: For plastic piping, it shall be permissible to 
follow the manufacturer's installation instructions. 

P2904.3.1 Nonmetallic pipe and tubing. Nonmetallic 
pipe and tubing, such as CPVC, PEX, and PE-RT shall be 
listed for use in residential fire sprinkler systems. 
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P2904.3.1.1 Nonmetallic pipe protection. Nonmetallic 
pipe and tubing systems shall be protected from expo
sure to the living space by a layerof not less than 3 I 8-inch
thick (9.5 mm) gypsum wallboard, 1

/ 2-inch-thick (13 
mm) plywood, or other material having a 15-minute fire 
rating. 

Exceptions: 

1. Pipe protection shall not be required in areas 
that do not require protection with sprinklers 
as specified in Section P2904.1.1. 

2. Pipe protection shall not be required where 
exposed piping is permitted by the pipe listing. 

PENDANT SPRINKLER TO SIDE OBSTRUCTION 

~ 8 ~ rU~ON 
t m----.-CEILING 

L!__ 
B ~1 

WHERE A IS WHERE A IS 
LESS THAN OR EQUAL TO: LESS THAN OR EQUAL TO: 

(INCHES) (FEET) 

1 1% 
3 3 
5 4 
7 4y, 
9 6 
11 6Y. 
14 7 

SIDEWALL SPRINKLER TO SIDE OBSTRUCTION 

~ ~ M OBSTRUCTION 

t r CEILING -w----.-
A 

I. i... 
B ~1 

WHERE A IS WHERE A IS 
LESS THAN OR EQUAL TO: LESS THAN OR EQUAL TO: 

(INCHES) (FEET) 

1 1Y. 
3 3 
5 4 
7 4y, 
9 6 
11 6Y. 
14 7 

SIDEWALL SPRINKLER TO FORWARD OBSTRUCTION 

OBSTR~ 00 • M M 
CEILING ----.- ""'"Joel 

_t 
I. B .I 
I 'I 

WHERE A IS WHERE A IS 
LESS THAN OR EQUAL TO: LESS THAN OR EQUAL TO: 

(INCHES) (FEET) 

1 8 
2 10 
3 11 
4 12 
6 13 
7 14 
9 15 
11 16 
14 17 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE P2904.2.4.2 
MINIMUM ALLOWABLE DISTANCE BETWEEN 

SPRINKLER AND OBSTRUCTION 
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P2904.3.2 Shutoff valves prohibited. With the exception 
of shutoff valves for the entire water distribution system, 
valves shall not be installed in any location where the 
valve would isolate piping serving one or more sprinklers. 

P2904.3.3 Single dwelling limit. Piping beyond the ser
vice valve located at the beginning of the water distribu
tion system shall not serve more than one dwelling. 

P2904.3.4 Drain. A means to drain the sprinkler system 
shall be provided on the system side of the water distribu
tion shutoff valve. 

P2904.4 Determining system design flow. The flow for siz
ing the sprinkler piping system shall be based on the flow rat
ing of each sprinkler in accordance with Section P2904.4.1 
and the calculation in accordance with Section P2904.4.2. 

P2904.4.l Determining required flow rate for each 
sprinkler. The minimum required flow for each sprinkler 
shall be determined using the sprinkler manufacturer's 
published data for the specific sprinkler model based on all 
of the following: 

1. The area of coverage. 

2. The ceiling configuration. 

3. The temperature rating. 

4. Any additional conQitions specified by the sprinkler 
manufacturer. 

P2904.4.2 System design flow rate. The design flow rate 
for the system shall be based. on the following: 

1. The design flow rate for a room having only one 
sprinkler shall be the flow rate required for that 
sprinkler, as determined by Section P2904.4.l. 

2. The. design flow rate for a room having two or more 
sprinklers a shall be determined by identifying the 
sprinkler in that room with the highest required flow 
rate, based on Section P2904.4. l, and multiplying 
that flow rate by 2. 

3. Where the sprinkler manufacturer specifies different 
criteria for ceiling configurations that are not 
smooth, flat and horizontal, the required flow rate 
for that room shall comply with the sprinkler manu
facturer's instructions. 

4. The design flow rate for the sprinkler system shall 
be the flow required by the room with the largest 
flow rate, based on Items 1, 2 and 3. 

5. For the purpose of this section, it shall be permissi
ble to reduce the design flow rate for a room by sub
dividing the space into two or more rooms, where 
each room is evaluated separately with respect to the 
required design flow rate. Each room shall be 
bounded by walls and a ceiling. Openings in walls 
shall have a lintel not less than 8 inches (203 mm) in 
depth and each lintel shall form a solid barrier 
between the ceiling and the top of the opening. 

P2904.5 Water supply. The water supply shall provide not 
less than the required design flow rate for sprinklers in accor
dance with Section P2904.4.2 at a pressure not less than that 
used to comply with Section P2904.6. 
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P2904.5.1 Water supply from individual sources. 
Where a dwelling unit water supply is from a tank system, 
a private well system or a combination of these, the avail
able water supply shall be based on the minimum pressure 
control setting for the pump. 

P2904.5.2 Required capacity. The water supply shall 
have the capacity to provide the required design flow rate 
for sprinklers for a period of time as follows: 

1. Seven minutes for dwelling units one story in height 
and less than 2,000 square feet (186 rn.2) in area. 

2. Ten minutes for dwelling units two or more stories 
in height or equal to or greater than 2,000 square feet 
(186 m2

) in area. 

Where a well system, a water supply tank system or a 
combination thereof is used, any combination of well 
capacity and tank storage shall be permitted to meet the 
capacity requirement. 

P2904.6 Pipe sizing. The piping to sprinklers shall be sized 
for the flow required by Section P2904.4.2. The flow required 
to supply the plumbing fixtures shall not be required to be 
added to the sprinkler design flow. 

P2904.6.1 Method of sizing pipe. Piping supplying sprin
klers shall be sized using the prescriptive method in Sec
tion P2904.6.2 or by hydraulic calculation in accordance 
with NFPA 13D. The minimum pipe size from the water 
supply source to any sprinkler shall be % inch (19 mm) 
nominal. Threaded adapter fittings at the point where 
sprinklers are attached to the piping shall be not less than 
1/ 2 inch (13 mm) nominal. 

P2904.6.2 Prescriptive pipe sizing method. Pipe shall be 
sized by determining the available pressure to offset fric
tion loss in piping and identifying a piping material, diam
eter and length using the equation in Section P2904.6.2.l 
and the procedure in Section P2904.6.2.2. 

P2904.6.2.1 Available pressure equation. The pres
sure available to offset friction loss in the interior pip
ing system (Pt) shall be determined in accordance with 
the Equation 29-1. 

Pt= Psup - PLsvc - PLm - PLa - PL. - Psp (Equation 29-1) 

where: 

Pt = Pressure used in applying Tables P2904.6.2(4) 
through P2904.6.2(9). 

Psup = Pressure available from the water supply 
source. 

PLsvc = Pressure loss in the water-service pipe'. 

PLm = Pressure loss in the water meter. 

PLa = Pressure loss from devices other than the water 
meter. 

PL. = Pressure loss associated with changes in 
elevation. 

Psp = Maximum pressure required by a sprinkler. 

P2904.6.2.2 Calculation procedure. Determination of 
the required size for water distribution piping shall be 
in accordance with the following procedure: 
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Step 1-Determine Psup 

Obtain the static supply pressure that will be available 
from the water main from the water purveyor, or for an 
individual source, the available supply pressure shall be 
in accordance with Section P2904.5.l. 

Step 2-Determine PLsvc 

Use Table P2904.6.2(1) to determine the pressure loss 
in the water service pipe based on the selected size of 
the water service. 

Step 3-Determine PLm 

Use Table P2904.6.2(2) to determine the pressure loss 
from the water meter, based on the selected water meter 
size. 

Step 4--Determine PLd 

Determine the pressure loss from devices other than the 
water meter installed in the piping system supplying 
sprinklers, such as pressure-reducing valves, backflow 
preventers, water softeners or water filters. Device 
pressure losses shall be based on the device manufac
turer's specifications. The flow rate used to determine 
pressure loss shall be the rate from Section P2904.4.2, 
except that 5 gpm (0.3 Lis) shall be added where the 
device is installed in a water-service pipe that supplies 
more than one dwelling. As an alternative to deducting 
pressure loss for a device, an automatic bypass valve 
shall be installed to divert flow around the device when 
a sprinkler activates. 

Step 5-Determine PL. 

Use Table P2904.6.2(3) to determine the pressure loss 
associated with changes in elevation. The elevation 
used in applying the table shall be the difference 
between the elevation where the water source pressure 
was measured and the elevation of the highest sprin
kler. 

Step 6--Determine Psp 

Determine the maximum pressure required by any indi
vidual sprinkler based on the flow rate from Section 
P2904.4.l. The required pressure is provided in the 
sprinkler manufacturer's published data for the specific 
sprinkler model based on the selected flow rate. 

Step 7-Calculate P, 

Using Equation 29-1, calculate the pressure available to 
offset friction loss in water-distribution piping between 
the service valve and the sprinklers. 

Step 8-Determine the maximum allowable pipe 
length 

Use Tables P2904.6.2(4) through P2904.6.2(9) to select 
a material and size for water distribution piping. The 
piping material and size shall be acceptable if the devel
oped length of pipe between the service valve and the 
most remote sprinkler does not exceed the maximum 
allowable length specified by the applicable table. 
Interpolation of P, between the tabular values shall be 
permitted. 

TABLE P2904.6.2(1) 
WATER SERVICE PRESSURE LOSS (PLsvc>"·b 

3/ 4-INCH WATER SERVICE PRESSURE LOSS 1-INCH WATER SERVICE PRESSURE LOSS 11/ 4 -INCH WATER SERVICE PRESSURE 
(psi) (psi) LOSS(psi) 

FLOWRATEC 
Length of water service pipe (feet) Length of water service pipe (feet) Length of water service pipe (feet) 

(gpm) 
40or 41to75 76to100 101 to 150 40 or less 41to75 76 to 100 101to150 less 

8 5.1 8.7 11.8 17.4 1.5 2.5 3.4 5.1 

10 7.7 13.1 17.8 26.3 2.3 3.8 5.2 7.7 

12 10.8 18.4 24.9 NP 3.2 5.4 7.3 10.7 

14 14.4 24.5 NP NP 4.2 7.1 9.6 14.3 

16 18.4 NP NP NP 5.4 9.1 12.4 18.3 

18 22.9 NP NP NP 6.7 11.4 15.4 22.7 

20 27.8 NP NP NP 8.1 13.8 18.7 27.6 

22 NP NP NP NP 9.7 16.5 22.3 NP 

24 NP NP NP 
I 

NP . 11.4 19.3 26.2 NP 

26 NP NP NP NP 13.2 22.4 NP NP 

28 NP NP NP NP 15.1 25.7 NP NP 

30 NP NP NP NP 17.2 NP NP NP 

32 NP NP NP NP 19.4 NP NP NP 

34 NP NP NP NP 21.7 NP NP NP 

36 NP NP NP NP 24.1 NP NP NP 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 gallon per minute= 0.063 Lis, 1 pound per square inch= 6.895 kPa. 
NP= Not permitted. Pressure loss exceeds reasonable limits. 

40or 41to75 76 to 100 101 to 150 less 

0.6 1.0 1.3 1.9 

0.8 1.4 2.0 2.9 

1.2 2.0 2.7 4.0 

1.6 2.7 3.6 5.4 

2.0 3.4 4.7 6.9 

2.5 4.3 5.8 8.6 

3.1 5.2 7.0 10.4 

3.7 6.2 8.4 12.4 

4.3 7.3 9.9 14.6 

5.0 8.5 11.4 16.9 

5.7 9.7 13.1 19.4 

6.5 11.0 14.9 22.0 

7.3 12.4 16.8 24.8 

8.2 13.9 18.8 NP 

9.1 15.4 20.9 NP 

a. Values are applicable for underground piping materials listed in Table P2905.4 and are based on an SDR of 11 and a Hazen Williams C Factor of 150. 
b. Values include the following length allowances for fittings: 25% length increase for actual lengths up to 100 feet and 15% length increase for actual lengths 

over 100 feet. · 
c. Flow rate from Section P2904.4.2. Add 5 gpm to the flow rate required by Section P2904.4.2 where the water-service pipe supplies more than one dwelling. 
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The maximum allowable length of piping in Tables 
P2904.6.2(4) through P2904.6.2(9) incorporates an 
adjustment for pipe fittings. Additional consideration of 
friction losses associated with pipe fittings shall not be 
required. 

P2904. 7 Instructions and signs. An owner's manual for the 
fire sprinkler system shall be provided to the owner. A sign or 
valve tag shall be installed at the main shutoff valve to the 
water distribution system stating the following: "Warning, the 
water system for this home supplies fire sprinklers that require 
certain flows and pressures to fight a fire. Devices that restrict 
the flow or decrease the pressure or automatically shut off the 
water to the fire sprinkler system, such as water softeners, fil
tration systems and automatic shutoff valves, shall not be 
added to this system without a review of the fire sprinkler sys
tem by a fire protection specialist. Do not remove this sign." 

WATER SUPPLY AND DISTRIBUTION 

P2904.8 Inspections. The water distribution system shall be 
inspected in accordance with Sections P2904.8.1 and 
P2904.8.2. 

P2904.8.1 Preconcealment inspection. The following 
items shall be verified prior to the concealment of any 
sprinkler system piping: 

1. Sprinklers are installed in all areas as required by 
Section P2904.1.1. 

2. Where sprinkler water spray patterns are obstructed 
by construction features, luminaires or ceiling fans, 
additional sprinklers are installed as required by 

· Section P2904.2.4.2. 

3. Sprinklers are the correct temperature rating and are 
installed at or beyond the required separation dis-

TABLE P2904.6.2(2) 
MINIMUM WATER METER PRESSURE LOSS (PLm)" 

FLOW RATE '!.-INCH METER PRESSURE LOSS 3/ 4-INCH METER PRESSURE LESS 
(gallons per minute, gpm)b (pounds per square Inch, psi) (pounds per square inch, psi) 

8 2 1 

10 3 1 

12 4 1 

14 5 2 

16 7 3 

18 9 4 

20 11 4 

22 NP 5 

24 NP 5 

26 NP 6 

28 NP 6 

30 NP 7 

32 NP 7 

34 NP 8 

36 NP 8 

For SI: 1inch=25.4 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.063 Lis. 
NP-Not permitted unless the actual water meter pressure loss is known. 

1-INCH METER PRESSURE LOSS 
(pounds per square inch, psi) 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

3 

3 

a. Table P2904.6.2(2) establishes conservative values for water meter pressure loss or installations where the water meter loss is unknown. Where the actual 
water meter pressure loss is known, Pm shall be the actual loss. 

b. Flow rate from Section P2904.4.2. Add 5 gpm to the flow rate required by Section P2904.4.2 where the water-service pipe supplies more than one dwelling. 

ELEVATION (feet) 

5 

10 

15 

20 

25 

30 

35 

40 

For SI: 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa. 
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TABLE P2904.6.2(3) 
ELEVATION LOSS (PL.) 

PRESSURE LOSS (psi) 

2.2 

4.4 

6.5 

8.7 

10.9 

13 

15.2 

17.4 

617 



WATER SUPPLY AND DISTRIBUTION 

tances from heat sources as required by Sections 
P2904.2. l and P2904.2.2. 

4. The pipe size equals or exceeds the size used in 
applying Tables P2904.6.2(4) through P2904.6.2(9) 
or, if the piping system was hydraulically calculated 
in accordance with Section P2904.6.l, the size used 
in the hydraulic calculation. 

5. The pipe length does not exceed the length permit
ted by Tables P2904.6.2(4) through P2904.6.2(9) or, 
if the piping system was hydraulically calculated in 

accordance with Section P2904.6. l, pipe lengths and 
fittings do not exceed those used in the hydraulic 
calculation. 

6. Nonmetallic piping that conveys water to sprinklers 
is listed for use with fire sprinklers. 

7. Piping is supported in accordance with the pipe 
manufacturer's and sprinkler manufacturer's instal
lation instructions. 

8. The piping system is tested in accordance with Sec
tion P2503.7. 

TABLE P2904.6.2(4) 
ALLOWABLE PIPE LENGTH FOR 3/ 4-INCH TYPE M COPPER WATER TUBING 

SPRINKLER WATER AVAILABLE PRESSURE-P,(psi) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 3/4 217 289 361 434 506 578 650 
9 3/4 174 232 291 349 407 465 523 

10 % 143 191 239 287 335 383 430 

11 3/4 120 160 200 241 281 321 361 
12 3/4 102 137 171 205 239 273 307 

13 % 88 118 147 177 206 235 265 
14 % 77 103 128 154 180 205 231 
15 3/4 68 90 113 136 158 181 203 
16 3/4 60 80 100 120 140 160 180 
17 3/4 54 72 90 108 125 143 161 

18 3/ 
. 4 48 64 81 97 113 129 145 

19 3/4 44 58 73 88 102 117 131 
20 3/4 40 53 66 80 93 106 119 

21 3/4 36 48 61 73 85 97 109 
22 3/4 33 44 56 67 78 89 100 
23 3/4 31 41 51 61 72 82 92 
24 3/4 28 38 47 57 66 76 85 

25 3/4 26 35 44 53 61 70 79 
26 3/4 24 33 41 49 57 65 73 
27 3/4 23 30 38 46 53 61 69 
28 3/4 21 28 36 43 50 57 64 

29 3/4 20 27 33 40 47 53 60 
30 3/4 19 25 31 38 44 50 56 
31 3/4 18 24 29 35 41 47 53 
32 3/4 17 22 28 33 39 44 50 

33 3/4 16 21 26 32 37 42 47 
34 3/4 NP 20 25 30 35 40 45 

35 3/4 NP 19 24 28 33 38 42 
36 3/4 NP 18 22 27 31 36 40 
37 3/4 NP 17 21 26 30 34 38 

38 3/4 NP 16 20 24 28 32 36 

39 3/4 NP 15 19 23 27 31 35 

40 % NP NP 18 22 26 29 33 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 k:Pa, 1 gallon per minute= 0.963 Lis. 
NP-Not permitted. 
a. Flow rate from Section P2904.4.2. 

723 

581 

478 

401 

341 

294 

257 

226 

200 

179 

161 

146 

133 

121 

111 

102 

95 

88 
82 

76 
71 

67 

63 

59 

56 

53 

50 

47 

45 

43 

40 

39 

37 

55 60 

795 867 
639 697 

526 574 
441 481 

375 410 
324 353 

282 308 

248 271 
220 241 

197 215 

177 193 
160 175 
146 159 
133 145 

122 133 
113 123 

104 114 

97 105 
90 98 
84 91 
78 85 

73 80 

69 75 
65 71 

61 67 
58 63 

55 60 
52 57 
49 54 

47 51 
45 49 
42 46 

40 44 
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P2904.8.2 Final inspection. The following items shall be 
verified upon completion of the system: 

1. Sprinkler are not painted, damaged or otherwise hin
dered from operation. 

2. Where a pump is required to provide water to the 
system, the pump starts automatically upon system 
water demand. 

WATER SUPPLY AND DISTRIBUTION 

3. Pressure-reducing valves, water softeners, water fil
ters or other impairments to water flow that were not 
part of the original design have not been installed. 

4. The sign or valve tag required by Section P2904.7 is 
installed and the owner's manual for the system is 
present. 

TABLE P2904.6.2(5) 
ALLOWABLE PIPE LENGTH FOR 1-INCH TYPE M COPPER WATER TUBING 

SPRINKLER WATER 
AVAILABLE PRESSURE-P,(psi) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 1 806 1075 1343 1612 1881 2149 2418 

9 1 648 864 1080 1296 1512 1728 1945 

10 1 533 711 889 1067 1245 1422 1600 

11 1 447 586 745 894 . 1043 1192 1341 

12 1 381 508 634 761 888 1015 1142 

13 1 328 438 547 657 766 875 985 

14 1 286 382 477 572 668 763 859 

15 1 252 336 420 504 588 672 756 

16 1 224 298 373 447 522 596 671 

17 1 200 266 333 400 466 533 600 

18 1 180 240 300 360 420 479 539 

19 1 163 217 271 325 380 434 488 

20 1 148 197 247 296 345 395 444 

21 1 135 180 225 270 315 360 406 

22 1 124 165 207 248 289 331 372 

23 1 114 152 190 228 267 305 343 

24 1 106 141 176 211 246 282 317 

25 1 98 131 163 196 228 261 294 

26 1 91 121 152 182 212 243 273 

27 1 85 113 142 170 198 226 255 

28 1 79 106 132 159 185 212 238 

29 1 74 99 124 149 174 198 223 

30 1 70 93 116 140 163 186 210 

31 1 66 88 110 132 153 175 197 

32 1 62 83 103 124 145 165 186 

33 1 59 78 98 117 137 156 176 

34 1 55 74 92 111 129 148 166 

35 1 53 70 88 105 123 140 158 

36 1 50 66 83 100 116 133 150 

37 1 47 63 79 95 111 126 142 

38 1 45 60 75 90 105 120 135 

39 1 43 57 72 86 100 115 129 

40 1 41 55 68 82 96 109 123 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.963 Lis. 
a. Flow rate from Section P2904.4.2. 
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2687 

2161 

1778 

1491 

1269 

1094 

954 

840 

745 

666 

599 

542 

493 

451 

413 

381 

352 

326 

304 

283 

265 

248 

233 

219 

207 

195 

185 

175 

166 

158 

150 

143 

137 

55 60 

2955 3224 

2377 2593 

1956 2134 

1640 1789 

1396 1523 

1204 1313 

1049 1145 

924 1008 

820 894 

733 799 

659 719 

597 651 

543 592 

496 541 

455 496 

419 457 

387 422 

359 392 

334 364 

311 340 

291 318 

273 298 

256 280 

241 263 

227 248 

215 234 

203 222 

193 210 

183 199 

174 190 

165 181 

158 172 

150 164 
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TABLE P2904.6.2(6) 
ALLOWABLE PIPE LENGTH FOR 3/ 4-INCH CPVC PIPE 

SPRINKLER WATER AVAILABLE PRESSURE-P, (psi) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 % 348 465 581 697 813 929 1045 

9 3/4 280 374 467 560 654 747 841 

10 3/4 231 307 384 461 538 615 692 
11 3/4 193 258 322 387 451 515 580 

12 3/4 165 219 274 329 384 439 494 

13 % 142 189 237 284 331 378 426 

14 3/4 124 165 206 247 289 330 371 

15 3/4 109 145 182 218 254 290 327 

16 3/4 97 129 161 193 226 258 290 
17 3/4 86 115 144 173 202 230 259 

18 3/4 78 104 130 155 181 207 233 

19 3/4 70 94 117 141 164 188 211 
20 3/4 64 85 107 128 149 171 192 
21 % 58 78 97 117 136 156 175 

22 % 54 71 89 107 125 143 161 
23 3/4 49 66 82 99 115 132 148 

24 3/4 46 61 76 91 107 122 137 

25 3/4 42 56 71 85 99 113 127 
26 % 39 52 66 79 92 105 118 
27 3/4 37 49 61 73 86 98 110 

28 3/4 34 46 57 69 80 92 103 
29 3/4 32 43 54 64 75 86 96 
30 3/4 30 40 50 60 70 81 91 

31 3/4 28 38 47 57 66 76 85 
32 3/4 27 36 45 54 63 71 80 
33 3/4 25 34 42 51 59 68 76 

34 % 24 32 40 48 56 64 72 

35 3/4 23 30 38 45 53 61 68 

36 % 22 29 36 43 50 57 65 

37 3/4 20 27 34 41 48 55 61 
38 % 20 26 33 39 46 52 59 

39 % 19 25 31 37 43 50 56 
40 3/4 18 24 30 35 41 47 53 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.963 Lis. 
a. Flow rate from Section P2904.4.2. 
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934 

769 

644 

549 
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412 

363 

322 

288 

259 
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213 
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179 

165 

152 

141 

131 
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107 

101 

95 

89 

84 

80 

76 

72 

68 

65 

62 

59 

55 60 

1278 1394 

1027 1121 

845 922 
709 773 

603 658 

520 568 

454 495 

399 436 

354 387 
317 346 

285 311 

258 281 
235 256 

214 234 

197 214 

181 198 

167 183 

155 169 

144 157 

135 147 

126 137 
118 129 

111 121 

104 114 

98 107 

93 101 

88 96 

83 91 

79 86 

75 82 

72 78 

68 74 

65 71 
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TABLE P2904.6.2(7) 
ALLOWABLE PIPE LENGTH FOR 1-INCH CPVC PIPE 

SPRINKLER WATER 
AVAILABLE PRESSURE-P,(psl) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) 

Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 1 1049 1398 1748 2098 2447 2797 3146 

9 1 843 1125 1406 1687 1968 2249 2530 

10 1 694 925 1157 1388 1619 1851 2082 

11 1 582 776 970 1164 1358 1552 1746 

12 1 495 660 826 991 1156 1321 1486 

13 1 427 570 712 854 997 1139 1281 

14 1 372 497 621 745 869 993 1117 
15 1 328 437 546 656 765 874 983 

16 1 291 388 485 582 679 776 873 

17 1 260 347 433 520 607 693 780 
18 1 234 312 390 468 546 624 702 

19 1 212 282 353 423 494 565 635 

20 1 193 257 321 385 449 513 578 
21 1 176 235 293 352 410 469 528 
22 1 161 215 269 323 377 430 484 

23 1 149 198 248 297 347 396 446 
24 1 137 183 229 275 321 366 412 

25 1 127 170 212 255 297 340 382 
26 1 118 158 197 237 276 316 355 
27 1 111 147 184 221 258 295 332 

28 1 103 138 172 207 241 275 310 

29 1 97 129 161 194 226 258 290 
30 1 91 121 152 182 212 242 273 

31 1 86 114 143 171 200 228 257 

32 1 81 108 134 161 188 215 242 
33 1 76 102 127 152 178 203 229 

34 1 72 96 120 144 168 192 216 

35 1 68 91 114 137 160 182 205 
36 1 65 87 108 130 151 173 195 

37 1 62 82 103 123 144 165 185 
38 1 59 78 98 117 137 157 176 

39 1 56 75 93 112 131 149 168 

40 1 53 71 89 107 125 142 160 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.963 Lis. 
a. Flow rate from Section P2904.4.2. 
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3496 
2811 
2314 

1940 
1651 

1424 
1241 
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269 
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228 
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55 60 

3845 4195 
3093 3374 

2545 2776 
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1816 1981 

1566 1709 

1366 1490 
1202 1311 

1067 1164 
954 1040 

858 936 

776 847 

706 770 

645 704 
592 646 

545 595 

504 550 

467 510 

434 474 

405 442 

379 413 

355 387 
333 364 

314 342 

296 323 
280 305 

265 289 
251 273 
238 260 

226 247 
215 235 

205 224 

196 214 

621 



WATER SUPPLY AND DISTRIBUTION 

TABLE P2904.6.2(8) 
ALLOWABLE PIPE LENGTH FOR %-INCH PEX AND PE-RT TUBING 

SPRINKLER WATER. 
AVAILABLE PRESSURE-P,(psi) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 3/4 93 123 154 185 216 247 278 

9 3/4 74 99 124 149 174 199 223 

10 3/4 61 82 102 123 143 163 184 

11 3/4 51 68 86 103 120 137 154 

12 3/4 44 58 73 87 102 117 131 

13 % 38 50 63 75 88 101 113 

14 % 33 44 55 66 77 88 99 

15 % 29 39 48 58 68 77 87 

16 % 26 34 43 51 60 68 77 

17 3/4 23 31 38 46 54 61 69 

18 % 21 28 34 41 48 55 62 

19 3/4 19 25 31 37 44 50 56 

20 3/4 17 23 28 34 40 45 51 

21 % 16 21 26 31 36 41 47 

22 3/4 NP 19 24 28 33 38 43 

23 3/4 NP 17 22 26 31 35 39 

24 3/4 NP 16 20 24 28 32 36 

25 3/4 NP NP 19 22 26 30 34 

26 3/4 NP NP 17 21 24 28 31 

27 % NP NP 16 20 23 26 29 

28 3/4 NP NP 15 18 21 24 27 

29 % NP NP NP 17 20 23 26 

30 3/4 NP NP NP 16 19 21 24 

31 % NP NP NP 15 18 20 23 

32 3/4 NP NP NP NP 17 19 21 

33 3/4 NP NP NP NP 16 18 20 

34 3/4 NP NP NP NP NP 17 19 

35 3/4 NP NP NP NP NP 16 18 

36 % NP NP NP NP NP 15 17 

37 3/4 NP NP NP NP NP NP 16 

38 3/4 NP NP NP NP NP NP 16 

39 % NP NP NP NP NP NP NP 

40 3/4 . NP NP NP NP NP NP NP 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.963 Lis. 
NP- Not permitted. 
a. Flow rate from Section P2904.4.2. 
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WATER SUPPLY AND DISTRIBUTION 

TABLE P2904.6.2(9) 
ALLOWABLE PIPE LENGTH FOR 1·1NCH PEX AND PE-RT TUBING 

SPRINKLER WATER 
AVAILABLE PRESSURE-P,(psi) 

FLOW RATE" DISTRIBUTION 15 20 25 30 35 40 45 50 
(gpm) SIZE (inch) 

Allowable length of pipe from service valve to farthest sprinkler (feet) 

8 1 314 418 523 628 732 837 941 

9 1 252 336 421 505 589 673 757 

10 1 208 277 346 415 485 554 623 

11 1 174 232 290 348 406 464 522 

12 1 148 198 247 296 346 395 445 

13 1 128 170 213 256 298 341 383 

14 1 111 149 186 223 260 297 334 

15 1 98 131 163 196 229 262 294 

16 1 87 116 145 174 203 232 261 

17 1 78 104 130 156 182 208 233 

18 1 70 93 117 140 163 187 210 

19 1 63 84 106 127 148 169 190 

20 1 58 77 96 115 134 154 173 

21 1 53 70 88 105 123 140 158 

22 1 48 64 80 97 113 129 145 

23 1 44 59 74 89 104 119 133 

24 1 41 55 69 82 96 110 123 

25 1 38 51 64 76 89 102 114 

26 1 35 47 59 71 83 95 106 

27 1 33 44 55 66 77 88 99 

28 1 31 41 52 62 72 82 93 

29 1 29 39 48 58 68 77 87 

30 1 27 36 45 54 63 73 82 

31 1 26 34 43 51 60 68 77 

32 1 24 32 40 48 56 64 72 

33 1 23 30 38 46 53 61 68 

34 1 22 29 36 43 50 58 65 

35 1 20 27 34 41 48 55 61 

36 1 19 26 32 39 45 52 58 

37 1 18 25 31 37 43 49 55 

38 1 18 23 29 35 41 47 53 

39 1 17 22 28 33 39 45 50 

40 1 16 21 27 32 37 43 48 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 0.963 Lis. 
a. Flow rate from Section P2904.4.2. 
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SECTION P2905 
HEATED WATER DISTRIBUTION SYSTEMS 

P2905.1 Heated water circulation systems and heat trace 
systems. Circulation systems and heat trace systems that are 
installed to bring heated water in close proximity to one or 
more fixtures shall meet the requirements of Section 
N1103.5.l. 

P2905.2 Demand recirculation systems. Demand recircula
tion water systems shall be in accordance with Section 
Nl103.5.2. 

SECTION P2906 
MATERIALS, JOINTS AND CONNECTIONS 

P2906.1 Soil and groundwater. The installation of water 
service pipe, water distribution pipe, fittings, valves, appurte
nances and gaskets shall be prohibited in soil and groundwa
ter that is contaminated with solvents, fuels, organic 
compounds or other detrimental materials that cause perme
ation, corrosion, degradation or structural failure of the water 
service or water distribution piping material. 

P2906.1.1 Investigation required. Where detrimental 
conditions are suspected by or brought to the attention of 
the building official, a chemical analysis of the soil and 
groundwater conditions shall be required to ascertain the 
acceptability of the water service material for the specific 
installation. 

P2906.1.2 Detrimental condition. Where a detrimental 
condition exists, approved alternate materials or alternate 
routing shall be required. 

P2906.2 Lead content. The lead content in pipe and fittings 
used in the water supply system shall be not greater than 8 
percent. 

P2906.2.1 Lead content of drinking water pipe and fit
tings. Pipe, pipe fittings, joints, valves, faucets and fixture 
fittings utilized to supply water for drinking or cooking 
purposes shall comply with NSF 372 and shall have a 
weighted average lead content of 0.25 percent lead or less. 

P2906.3 Polyethylene plastic piping installation. Polyeth
ylene pipe shall be cut square using a cutter designed for plas
tic pipe. Except where joined by heat fusion, pipe ends shall 
be chamfered to remove sharp edges. Pipe that has been 
kinked shall not be installed. For bends, the installed radius of 
pipe curvature shall be greater than 30 pipe diameters or the 
coil radius where bending with the coil. Coiled pipe shall not 
be bent beyond straight. Bends within 10 pipe diameters of 
any fitting or valve shall be prohibited. Joints between poly
ethylene plastic pipe and fittings shall comply with Section 
P2906.3 .1 or P2906.3 .2. 

P2906.3.1 Heat-fusion joints. Joint surfaces shall be 
clean and free from moisture. Joint surfaces shall be 
heated to melting temperature and joined. The joint shall 
be undisturbed until cool. Joints shall be made in accor
dance with ASTM D 2657. 

P2906.3.2 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc
tions. 
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P2906.4 Water service pipe. Water service pipe shall con
form to NSF 61 and shall conform to one of the standards 
indicated in Table P2906.4. Water service pipe or tubing, 
installed underground and outside of the structure, shall have 
a working pressure rating of not less than 160 pounds per 
square inch at 73°F (1103 kPa at 23°C). Where the water 
pressure exceeds 160 pounds per square inch (1103 kPa), pip
ing material shall have a rated working pressure equal to or 
greater than the highest available pressure. Water service pip
ing materials not third-party certified for water distribution 
shall terminate at or before the full open valve located at the 
entrance to the structure. Ductile iron water service piping 
shall be cement mortar lined in accordance with A WW A 
C104/A21.4. 

P2906.4.l Separation of water service and building 
sewer. Trenching, pipe installation and backfilling shall be 
in accordance with Section P2604. Where water service 
piping is located in the same trench with the building 
sewer, such sewer shall be constructed of materials listed 
in Table P3002.1(2). Where the building sewer piping is 
not constructed of materials indicated in Table P3002.1 (2), 
the water service pipe and the building sewer shall be hor
izontally separated by not less than 5 feet (1524 mm) of 
undisturbed or compacted earth. The required separation 
distance shall not apply where a water service pipe crosses 
a sewer pipe, provided the water service is sleeved to a 
point not less than 5 feet (1524 mm) horizontally from the 
sewer pipe centerline on both sides of such crossing. The 
sleeve shall be of pipe materials indicated in Table 
P2906.4, P3002.1(2) or P3002.2. The required separation 
distance shall not apply where the bottom of the water ser
vice pipe that is located within 5 feet (1524 mm) of the 
sewer is not less than 12 inches (305 mm) above the high
est point of the top of the building sewer. 

P2906.5 Water-distribution pipe. Water-distribution pip
ing within dwelling units shall conform to NSF 61 and shall 
conform to one of the standards indicated in Table P2906.5. 
Hot-water-distribution pipe and tubing shall have a pressure 
rating ofnot less than 100 psi at 180°F (689 kPa at 82°C). 

P2906.6 Fittings. Pipe fittings shall be approved for installa
tion with the piping material installed and shall comply with 
the applicable standards indicated in Table P2906.6. Pipe fit
tings used in water supply systems shall comply with NSF 61. 

P2906.7 Flexible water connectors. Flexible water connec
tors, exposed to continuous pressure, shall conform to ASME 
Al12.18.6/CSA B125.6. Access shall be provided to flexible 
water connectors. 

P2906.8 Joint and connection tightness. Joints and connec
tions in the plumbing system shall be gas tight and water tight 
for the intended use or required test pressure. 

P2906.9 Plastic pipe joints. Joints in plastic piping shall be 
made with approved fittings by solvent cementing, heat 
fusion, corrosion-resistant metal clamps with insert fittings or 
compression connections. Flared joints for polyethylene pipe 
shall be permitted in accordance with Section P2906.3. 

P2906.9.1 Solvent cementing. Solvent-cemented joints 
shall comply with Sections P2906.9.l.l through 
P2906.9.1.3. 
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TABLE P2906.4 
WATER SERVICE PIPE 

MATERIAL 

Acrylonitrile butadiene styrene (ABS) plastic pipe 

Chlorinated polyvinyl chloride (CPVC) plastic pipe 

Chlorinated polyvinyl chloride/aluminum/chlorinated polyvinyl chloride 
(CPVC/AL/CPVC) plastic pipe 

Copper or copper-alloy pipe 

Copper or copper-alloy tubing (Type K, WK, L, WL, M or WM) 

Cross-linked polyethylene/aluminum/cross-linked polyethylene (PBX-AL-
PEX)pipe 

Cross-linked polyethylene/aluminum/high-density polyethylene (PBX-AL-
HDPE)pipe 

Cross-linked polyethylene (PBX) plastic tubing 

Ductile iron water pipe 

Galvanized steel pipe 

Polyethylene/aluminum/polyethylene (PE-AL-PE) pipe 

Polyethylene (PE) plastic pipe 

Polyethylene (PE) plastic tubing 

Polyethylene of raised temperature (PE-RT) plastic tubing 

Polypropylene (PP) plastic tubing 

Polyvinyl chloride (PVC) plastic pipe 

Stainless steel (Type 304/304L) pipe 

Stainless steel (Type 316/316L) pipe 

P2906.9.1.l ABS plastic pipe. Solvent cement for 
ABS plastic pipe conforming to ASTM D 2235 shall be 
applied to all joint surfaces. 

P2906.9.1.2 CPVC plastic pipe. Joint surfaces shall be 
clean and free from moisture. Joints shall be made in 
accordance with the pipe, fitting or solvent cement 
manufacturer's installation instructions. Where such 
instructions require a primer to be used, an approved 
primer shall be applied, and a solvent cement, orange in 
color and conforming to ASTM F 493, shall be applied 
to joint surfaces. Where such instructions allow for a 
one-step solvent cement, yellow or red in color and 
conforming to ASTM F 493, to be used, the joint sur
faces shall not require application of a primer before 
the solvent cement is applied. The joint shall be made 
while the cement is wet, and in accordance with ASTM 
D 2846 or ASTM F 493. Solvent cement joints shall be 
permitted above or below ground . 

P2906.9.1.3 CPVC/AL/CPVC pipe. Joint surfaces 
shall be clean and free from moisture, and an approved 
primer shall be applied. Solvent cement, orange in 
color and conforming to ASTM F493, shall be applied 
to all joint surfaces. The joint shall be made while the 
cement is wet, and in accordance with ASTM D2846 or 
ASTM F493. Solvent-cement joints shall be installed 
above or below ground. 

Exception: A primer shall not be required where all 
of the following conditions apply: 

1. The solvent cement used is third-party certi
fied as conforming to ASTM F493. 
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STANDARD 

ASTM D 1527; ASTM D 2282 

ASTM D 2846; ASTM F 441; ASTM F 442; CSA B137.6 

ASTMF2855 

ASTM B 42; ASTM B 43; ASTM B 302 

ASTM B 75; ASTM B 88; ASTM B 251; ASTM B 447 

ASTM F 1281; ASTM F 2262; CSA B137.10 

ASTMF1986 

ASTM F 876; ASTM F 877; CSA B137.5 

AWWA Cll5/A21.15; AWWA C151/A21.51 

ASTMA53 

ASTMF 1282; CSAB137.9 

ASTM D 2104; ASTM D 2239; AWW A C901; CSA Bl37.1 

ASTMD2737; AWWA C901; CSAB137.1 

ASTMF2769 

ASTM F 2389; CSA Bl37.ll 

ASTMD 1785; ASTMD 2241; ASTMD 2672; CSAB137.3 

ASTM A 312; ASTM A 778 

ASTM A 312; ASTM A 778 

2. The solvent cement used is yellow in color. 

3. The solvent cement is used only for joining 1/ 2-

inch (12.7 mm) through 1-inch (25.4 mm) 
diameter CPVC/AL/CPVC pipe and CPVC fit
tings. 

4. The CPVC fittings are manufactured in accor-
dance with ASTM D 2846. 

P2906.9.l.4 PVC plastic pipe. A purple primer that 
conforms to ASTM F 656 shall be applied to PVC sol
vent-cemented joints. Solvent cement for PVC plastic 
pipe conforming to ASTM D 2564 shall be applied to 
all joint surfaces. 

P2906.9.1.5 Cross-linked polyethylene plastic 
(PEX). Joints between cross-linked polyethylene plas
tic tubing or fittings shall comply with Section 
P2906.9.l.5.1 or Section P2906.9.l.5.2. 

P2906.9.1.5.1 Flared joints. Flared pipe ends shall 
be made by a tool designed for that operation. 

P2906.9.1.5.2 Mechanical joints. Mechanical joints 
shall be installed in accordance with the manufac
turer's instructions. Fittings for cross-linked polyeth
ylene (PBX) plastic tubing shall comply with the 
applicable standards indicated in Table P2906.6 and 
shall be installed in accordance with the manufac
turer's instructions. PBX tubing shall be factory 
marked with the applicable standards for the fittings 
that the PBX manufacturer specifies for use with the 
tubing. 
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TABLE P2906.5 
WATER DISTRIBUTION PIPE 

MATERIAL STANDARD 

Chlorinated polyvinyl chloride (CPVC) plastic pipe and tubing ASTMD 2846; ASTMF 441; ASTMF 442; 
CSAB137.6 

Chlorinated polyvinyl chloride/aluminum/chlorinated polyvinyl chloride (CPVC/AL/ 
ASTMF2855 CPVC) plastic pipe 

Copper or copper-alloy pipe ASTM B 42; ASTM B 43; ASTM B 302 

Copper or copper-alloy tubing (Type K, WK, L, WL, M or WM) ASTM B 75; ASTM B 88; ASTM B 251; 
ASTMB447 

Cross-linked polyethylene (PBX) plastic tubing ASTMF 876; ASTMF 877; CSAB137.5 

Cross-linked polyethylene/aluminum/cross-linked polyethylene (PEX-AL-PEX) pipe ASTM F 1281; ASTM F 2262; CSA Bl37.10 

Cross-linked polyethylene/aluminum/high-density polyethylene (PEX-AL-HDPE) pipe ASTMF1986 

Galvanized steel pipe ASTMA53 

Polyethylene/aluminum/polyethylene (PE-AL-PE) composite pipe ASTMF 1282 

Polyethylene of raised temperature (PE-RT) plastic tubing ASTMF2769 

Polypropylene (PP) plastic pipe or tubing ASTM F 2389; CSA B137.11 

Stainless steel (Type 304/304L) pipe ASTMA312; ASTMA 778 

TABLE P2906.6 
PIPE FITTINGS 

MATERIAL STANDARD 

Acrylonitrile butadiene styrene (ABS) plastic ASTMD2468 

Cast-iron ASMEB16.4 

Chlorinated polyvinyl chloride (CPVC) plastic ASSE 1061; ASTM D 2846; ASTM F 437; ASTM F 438; 
ASTMF439; CSAB137.6 

Copper or copper alloy ASSE 1061; ASME B16.15; ASME B16.18; ASME Bl6.22; 
ASME B16.26; ASME Bl6.51 

Cross-linked polyethylene/aluminum/high-density polyethylene (PBX-
ASTMF1986 AL-HDPE) 

ASSE 1061; ASTM F 877; ASTM F 1807; ASTM F 1960; 
Fittings for cross-linked polyethylene (PBX) plastic tubing ASTM F 2080; ASTM F 2098; ASTM F 2159; ASTM F 2434; 

ASTM F 2735; CSA B 137.5 

Gray iron and ductile iron A WW A C110/A21.10; A WW A Cl53/A21.53 

Malleable iron ASMEB16.3 

Insert fittings for 
ASTMF 1974; ASTMF 1281; ASTMF 1282; CSAB137.9; Polyethylene/aluminum/polyethylene (PE-AL-PE) and cross-linked 
CSAB137.10 polyethylene/aluminum/cross-linked polyethylene (PEX-AL-PEX) 

Polyethylene (PE) plastic ASTMD2609; CSAB137.1 

Fittings for polyethylene of raised temperature (PE-RT) plastic tubing ASTM F 1807; ASTM F2098; ASTM F 2159; ASTM F 2735; 
ASTMF2769 

Polypropylene (PP) plastic pipe or tubing ASTM F 2389; CSA B 137.11 

Polyvinyl chloride (PVC) plastic ASTM D 2464; ASTM D 2466; ASTM D 2467; CSA Bl37.2; 
CSAB137.3 

Stainless steel (Type 304/304L) pipe ASTM A 312; ASTM A 778 

Stainless steel (Type 316/316L) pipe ASTM A 312; ASTM A 778 

Steel ASME B16.9; ASME B16.11; AS;ME B16.28 
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P2906.10 Polypropylene (PP) plastic. Joints between poly
propylene plastic pipe and fittings shall comply with Section 
P2906.10.l or P2906.10.2. 

P2906.10.1 Heat-fusion joints. Heat fusion joints for 
pqlypropylene pipe and tubing joints shall be installed 
with socket-type heat-fused polypropylene fittings, butt
fusion polypropylene fittings or electrofusion polypropyl
ene fittings. Joint surfaces shall be clean and free from 
moisture. The joint shall be undisturbed until cool. Joints 
shall be made in accordance with ASTM F 2389. 

P2906.10.2 Mechanical and compression sleeve joints. 
Mechanical and compression sleeve joints shall be installed 
in accordance with the manufacturer's instructions. 

P2906.11 Cross-linked polyethylene/aluminum/cross
linked polyethylene. Joints between polyethylene/alumi
num/polyethylene (PE-AL-PE) and cross-linked polyethyl
ene/aluminum/cross-linked polyethylene (PEX-AL-PEX) 
pipe and fittings shall comply with Section P2906. l l. l. 

P2906.11.1 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc
tions. Fittings for PE-AL-PE and PEX-AL-PEX as 
described in AS'IM F 1974, ASTM F 1281, ASTM F 
1282, CSA Bl37.9 and CSA B137.10 shall be installed in 
accordance with the manufacturer's instructions. 

P2906.12 Stainless steel. Joints between stainless steel pipe 
and fittings shall comply with Section P2906.12.l or 
P2906.12.2. 

P2906.12.1 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufactirrer' s instruc
tions. 

P2906.12.2 Welded joints. Jojnt surfaces shall be 
cleaned. The joint shall be welded autogenously or with an 
approved filler metal in accordance with ASTM A 312. 

P2906.13 Threaded pipe joints. Threaded joints shall con
form to American National Taper Pipe Thread specifications. 
Pipe ends shall be deburred and chips removed. Pipe joint 
compound shall be used only on male threads. 

I P2906.14 Soldered and .brazed joints. Soldered joints in 
copper and copper alloy tubing shall be made with fittings 
approved for water piping and shall conform to ASTM B 828. 

I 
Surfaces to be soldered shall be cleaned bright. Fluxes for 
soldering shall be in accordance with AS'IM B813. Brazing 
fluxes shall be in accordance with A WS AS .3 lM/ AS .31. Sol
ders and fluxes used in potable water-supply systems shall 
have a lead content of not greater than 0.2 percent. 

P2906.15 Flared joints. Flared joints in water tubing shall be 
made with approved fittings. The tubing shall be reamed and 
then expanded with a flaring tool. 

P2906.16 Above-ground joints. Joints within the building 
between copper pipe or CPVC tubing, in any combination 
with compatible outside diameters, shall be permitted to be 
made with the use of approved push-in mechanical fittings of 
a pressure-lock design. 

P2906.17 Joints between different materials. Joints 
between different piping materials shall be made in accor-
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dance with Section P2906.17 .1, P2906.17 .2 or P2906. l 7.3, or 
with a mechanical joint of the compression or mechanical 
sealing type having an elastomeric seal conforming to ASTM 
D 1869 or ASTM F 477. Joints shall be installed in accor
dance with the manufacturer's instructions. 

P2906.17.1 Copper or copper-alloy tubing to galva
nized steel pipe. Joints between copper or copper-alloy 
tubing and galvanized steel pipe shall be made with a cop- I 
per alloy fitting or dielectric fitting. The copper tubing 
shall be joined to the fitting in an approved manner, and 
the fitting shall be screwed to the threaded pipe. 

P2906.17.2 Plastic pipe or tubing to other piping mate
rial. Joints between different types of plastic pipe or 
between plastic pipe and other piping material shall be 
made with an approved adapter fitting. 

P2906.17.3 Stainless steel. Joints between stainless steel 
and different piping materials shall be ~ade with a 
mechanical joint of the compression or mechanical-sealing 
type or a dielectric fitting. 

P2906.18 Press-connect joints. Press-connect joints shall 
conform to one of the standards indicated in Table P2906.6. 
Press-type.mechanical joints in copper tubing shall be made 
in accordance with the manufacturer's instructions. Cut tube 
ends shall be reamed to the full inside diameter of the tube 
end. Joint surfaces shall be cleaned. The tube shall be fully 
inserted into the press connect fitting. Press-connect joints 
shall be pressed with a tool certified by the manufacturer. 

P2906.19 Polyethylene of raised temperature plastic. 
Joints between polyethylene of raised temperature plastic 
tubing and fittings shall be in accordance with Section 
P2906.19.l. 

P2906.19.l Mechanical joints. Mechanical joints shall 
be installed in accordance with the manufacturer's instruc
tions. Fittings for polyethylene of raised temperature plas
tic tubing shall comply with the applicable standards listed 
in Table P2906.6 and shall be installed in accordance with 
the manufacturer's instructions. Polyethylene of raised 
temperature plastic tubing shall be factoi:y marked with the 
applicable standards for the fittings that the manufacturer 
of the tubing specifies for use with the tubing. 

SECTION P2907 
CHANGES IN DIRECTION 

P2907.1 Bends. Changes in direction in copper tubing shall 
be permitted to be made with bends having a radius of not 
less than four diameters of the tube, provided that such bends 
are made by use of forming equipment that does not deform 
or create loss in cross-sectional area of the tube. 

SECTION P2908 
SUPPORT 

P2908.1 General. Pipe and tubing support shall conform fo 
Section P260S. 
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SECTION P2909 
DRINKING WATER TREATMENT UNITS 

P2909.1 Design. Drinking water treatment units shall meet 
the requirements of NSF42, NSF 44, NSF 53, NSF 60 or 
CSAB483.1. 

P2909.2 Reverse osmosis drinking water treatment units. 
Point-of-use reverse osmosis drinking water treatment units, 
designed for residential use, shall meet the requirements of 
NSF 58 or CSA B483.1. Waste or discharge from reverse 
osmosis drinking water treatment units shall enter the drain
age system through an air gap or an air gap device that meets 
the requirements of NSF 58. 

P2909.3 Connection tubing. The tubing to and from drink
ing water treatment units shall be of a size and material as 
recommended by the manufacturer. The tubing shall comply 
with NSF 14, NSF 42, NSF 44, NSF 53, NSF 58 or NSF 61. 

SECTION P2910 
NONPOTABLE WATER SYSTEMS 

P2910.1 Scope. The provisions of this section shall govern 
the materials, design, construction and installation of systems 
for the collection, storage, treatment and distribution of non
potable water. The use and application of nonpotable water 
shall comply with laws, rules and ordinances applicable in the 
jurisdiction. 

P2910.2 Water quality. Nonpotable water for each end use 
application shall meet the minimum water quality require
ments as established for the intended application by the laws, 
rules and ordinances applicable in the jurisdiction. Where 
nonpotable water from different sources is combined in a sys
tem, the system shall comply with the most stringent require
ments of this code applicable to such sources. 

P2910.2.1 Residual disinfectants. Where chlorine is used 
for disinfection, the nonpotable water shall contain not 
more than 4 ppm (4 mg/L) of chloramines or free chlorine. 
Where ozone is used for disinfection, the nonpotable water 
shall not contain gas blibbles having elevated levels of 
ozone at the point of use. 

Exception: Reclaimed water sources shall not be 
required to comply with the requirements of this sec
tion. 

P2910.2.2 Filtration required. Nonpotable water utilized 
for water closet and urinal flushing applications shall be 
filtered by a 100 micron or finer filter. 

Exception: Reclaimed water sources shall not be 
required to comply with the requirements of this sec
tion. 

P2910.3 Signage required. Nonpotable water outlets such as 
hose connections, open-ended pipes and faucets shall be iden
tified at the point of use for each outlet with signage that 
reads as follows: "Nonpotable water is utilized for [applica
tion name]. CAUTION: NONPOTABLE WATER. DO NOT 
DRINK." The words shall be legibly and indelibly printed on 
a tag or sign constructed of corrosion-resistant, waterproof 
material or shall be indelibly printed on the fixture. The let-
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ters of the words shall be not less than 0.5 inches (12.7 mm) 
in height and in colors contrasting the background on which 
they are applied. In addition to the required wordage, the pic
tograph shown in Figure P2910.3 shall appear on the signage 
required by this section. 

FIGURE P2910.3 
PICTOGRAPH-DO NOT DRINK 

P2910.4 Permits. Permits shall be required for the construc
tion, installation, alteration and repair of nonpotable water 
systems. Construction documents, engineering calculations, 
diagrams and other such data pertaining to the nonpotable 
water system shall be submitted with each permit application. 

P2910.5 Potable water connections. Where a potable sys
tem is connected to a nonpotable water system, the potable 
water supply shall be protected against backflow in accor
dance with Section P2902. 

P2910.6 Approved components and materials. Piping, 
plumbing components and materials used in collection and 
conveyance systems shall be manufactured of material 
approved for the intended application and compatible with 
any disinfection and treatment systems used. 

P2910.7 Insect and vermin control. The system shall be 
protected to prevent the entrance of insects and vermin into 
storage tanks and piping systems. Screen materials shall be 
compatible with contacting system components and shall not 
accelerate the corrosion of system components. 

P2910.8 Freeze protection. Where sustained freezing tem
peratures occur, provisions shall be made to keep storage 
tanks and the related piping from freezing. 

P2909.9 Nonpotable water storage tanks. Nonpotable 
water storage tanks shall comply with Sections P2910.9.l 
through P2910.9.ll. 

P2910.9.1 Sizing. The holding capacity of the storage tank 
shall be sized in accordance with the anticipated demand. 

P2910.9.2 Location. Storage tanks shall be installed 
above or below grade. Above-grade storage tanks shall be 
protected from direct sunlight and shall be constructed 
using opaque, UV-resistant materials such as, but not lim
ited to, heavily tinted plastic, lined metal, concrete and 
wood; or painted to prevent algae growth; or shall have 
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specially constructed sun barriers including, but not lim
ited to, installation in garages, crawlspaces or sheds. Stor
age tanks and their manholes shall not be located directly 
under any soil piping, waste piping or any source of con
tamination. 

P2910.9.3 Materials. Where collected on site, water shall 
be collected in an approved tank constructed of durable, 
nonabsorbent and corrosion-resistant materials. The stor
age tank shall be constructed of materials compatible with 
any disinfection systems used to treat water upstream of 
the tank and with any systems used to maintain water 
quality within the tank. Wooden storage tanks that are not 
equipped with a makeup water source shall be provided 
with a flexible liner. 

P2910.9.4 Foundation and supports. Storage tanks shall 
be supported on a firm base capable of withstanding the 
weight of the storage tank when filled to capacity. Storage 
tanks shall be supported in accordance with this code. 

P2910.9.4.1 Ballast. Where the soil can become saturated, 
an underground storage tank shall be ballasted or other
wise secured to prevent the tank from floating out of the 
ground when empty. The combined weight of the tank and 
hold-down ballast shall meet or exceed the buoyancy force 
of the tank. Where the installation requires a foundation, 
the foundation shall be flat and shall be designed to sup
port the storage tank weight when full, consistent with the 
bearing capability of adjacent soil. 

P2910.9.4.2 Structural support. Where installed 
below grade, storage tank installations 'shall be designed 
to withstand earth and surface structural loads without 
damage and with minimal deformation when empty or 
filled with water. 

P2910.9.5 Makeup water. Where an uninterrupted nonpo
table water supply is required for the intended application, 
potable or reclaimed water shall be provided as a source of 
makeup water for the storage tank. The makeup water sup
ply shall be protected against backflow by means of an air 
gap not less tlian 4 inches (102 mm) above the overflow or 
an approved backflow device in accordance with Section 
P2902. A full-open valve located on the makeup water sup
ply line to the storage tank shall be provided. Inlets to the 
storage tank shall be controlled by fill valves or other auto
matic supply valves installed to prevent the tank from over
flowing and to prevent the water level from dropping below 
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a predetermined point. Where makeup water is provided, 
the water level shall be prohibited from dropping below the 
source water inlet or the intake of any attached pump. 

P2910.9.5.1 Inlet control valve alarm. Makeup water 
systems shall be fitted with a warning mechanism that 
alerts the user to a failure of the inlet control valve to 
close correctly. The alarm shall activate before the water 
within the storage tank begins to discharge into the over
flow system. 

P2910.9.6 Overflow. The storage tank shall be equipped 
with ari overflow pipe having a diameter not less than that 
shown in Table P2910.9.6. The overflow outlet shall dis
charge at a point not less than 6 inches (152 mm) above 
the roof or roof drain; floor or floor drain; or over an open 
water-supplied fixture. The overflow outlet shall be cov
ered with a corrosion-resistant screen of not less than 16 
by 20 mesh per inch (630 by 787 mesh perm) and by 1

/ 4-

inch (6.4 mm) hardware cloth or shall terminate in a hori
zontal angle seat check valve. Drainage from overflow 
pipes shall be directed to prevent freezing on roof walks. 
The overflow drain shall not be equipped with a shutoff 
valve. Not less than one cleanout shall be provided on 
each overflow pipe in accordance with Section P3005.2. 

P2910.9.7 Access. Not less than one access opening shall 
be provided to allow inspection and cleaning of the tank 
interior. Access openings shall have an approved locking 
device or other approved method of securing access. 
Below-grade storage tanks, located outside of the building, 
shall be provided with a manhole either not less than 24 
inches (610 mm) square or with an inside diameter not less 
than 24 inches (610 mm). Manholes shall extend not less 
than 4 inches (102 mm) above ground or shall be designed 
to prevent water infiltration. Finished grade shall be 
sloped away from the manhole to divert surface water. 
Manhole covers shall be secured to prevent unauthorized 
access. Service ports in manhole covers shall be not less 
than 8 inches (203 mm) in diameter and shall be not less 
than 4 inches (102 mm) above the finished grade level. 
The service port shall be secured to prevent unauthorized 
access. 

Exception: Storage tanks under 800 gallons (3028 L) 
in volume installed below grade shall not be required to 
be equipped with a manhole, but shall have a service 
port not less than 8 inches (203 mm) in diameter. 

TABLE P2910.9.6 
SIZE OF DRAIN PIPES FOR WATER TANKS 

TANK CAPACITY DRAIN PIPE 
(gallons) (inches) 

Up to750 1 

751to1500 1112 

1501to3000 2 

3001to5000 2112 

5001to7500 3 

Over7500 4 

For SI: 1 gallon= 3.875 liters, 1 mch = 25.4 mm. 
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P2910.9.8 Venting. Storage tanks shall be provided with a 
vent sized in accordance with Chapter 31 and based on the 
aggregate diameter of all tank influent pipes. The reservoir 
vent shall not be connected to sanitary drainage system 
vents. Vents shall be protected from contamination by 
means of an approved cap or a U-bend installed with the 
opening directed downward. Vent outlets shall extend not 
less than 4 inches (102 mm) above grade, or as necessary 
to prevent surface water from entering the storage tank. 
Vent openings shall be protected against the entrance of 
vermin and insects in accordance with the requirements of 
Section P2902. 7. 

P2910.9.9 Drain. A drain shall be located at the lowest 
point of the storage tank. The tank drain pipe shall dis
charge as required for overflow pipes and shall not be 
smaller in size than specified in Table P2910.9.6. Not less 
than one cleanout shall be provided on each drain pipe in 
accordance with Section P3005.2. 

P2910.10 Marking and signage. Each nonpotable water stor
age tank shall be labeled with its rated capacity. The contents 
of storage tanks shall be identified with the words "CAU
TION: NONPOTABLE WATER-DO NOT DRINK." 
Where an opening is provided that could allow the entry of 
personnel, the opening shall be marked with the words, 
"DANGER-CONFINED SPACE." Markings shall be indel
ibly printed on the tank, or on a tag or sign constructed of cor
rosion-resistant waterproof material that is mounted on the 
tank. The letters of the words shall be not less than 0.5 inches 
(12. 7 mm) in height and shall be of a color in contrast with the 
background on which they are applied. 

P2910.11 Storage tank tests. Storage tanks shall be tested in 
accordance with the following: 

1. Storage tanks shall be filled with water to the overflow 
line prior to and during inspection. Seams and joints 
shall be left exposed and the tank shall remain water 
tight without leakage for a period of 24 hours. 

2. After 24 hours, supplemental water shall be introduced 
for a period of 15 minutes to verify proper drainage of 
the overflow system and leaks do not exist. 

3. Following a successful test of the overflow, the water 
level in the tank shall be reduced to a level that is 2 
inches (51 mm) below the makeup water trigger point by 
using the tank drain. The tank drain shall be observed for 
proper operation. The makeup water system shall be 
observed for proper operation, and successful automatic 
shutoff of the system at the refill threshold shall be ver
ified. Water shall not be drained from the overflow at 
any time during the refill test. 

P2910.12 System abandonment. If the owner of an on-site 
nonpotable water reuse system or rainwater collection and 
conveyance system elects to cease use of or fails to properly 
maintain such system, the system shall be abandoned and 
shall comply with the following: 

1. System piping connecting to a utility-provided water 
system shall be removed or disabled. 

2. The distribution piping system shall be replaced with 
an approved potable water supply piping system. 
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Where an existing potable water pipe system is already 
in place, the fixtures shall be connected to the existing 
system. 

3. The storage tank shall be secured from accidental 
access by sealing or locking tank inlets and access 
points, or filled with sand or equivalent. 

P2910.13 Separation requirements for nonpotable water 
piping. Nonpotable water collection and distribution piping 
and reclaimed water piping shall be separated from the build
ing sewer and potable water piping underground by 5 feet 
(1524 mm) of undisturbed or compacted earth. Nonpotable 
water collection and distribution piping shall not be located 
in, under or above cesspools, septic tanks, septic tank drain
age fields or seepage pits. Buried nonpotable water piping 
shall comply with the requirements of Section P2604. 

Exceptions: 

1. The required separation distance shall not apply 
where the bottom of the nonpotable water pipe 
within 5 feet (1524 mm) of the sewer is not less than 
12 inches (305 mm) above the top of the highest 
point of the sewer and the pipe materials conforms 
to Table P3002.2. 

2. The required separation distance shall not apply 
where the bottom of the potable water service pipe 
within 5 feet (1524 mm) of the nonpotable water 
pipe is not less than 12 inches (305 mm) above the 
top of the highest point of the nonpotable water pipe 
and the pipe materials comply with the requirements 
of Table P2906.5 

3. The required separation distance shall not apply 
where a nonpotable water pipe is located in the same 
trench with a building sewer that is constructed of 
materials that comply with the requirements of 
Table P3002.2. 

4. The required separation distance shall not apply 
where a nonpotable water pipe crosses a sewer pipe 
provided that the nonpotable water pipe is sleeved to 
not less than 5 feet (1524 mm) horizontally from the 
sewer pipe centerline on both sides of such crossing, 
with pipe materials that comply with Table P3002.2 

5. The required separation distance shall not apply 
where a potable water service pipe crosses a nonpo
table water pipe, provided that the potable water ser
vice pipe is sleeved for a distance of not less than 5 
feet (1524 mm) horizontally from the centerline of 
the nonpotable pipe on both sides of such crossing, 
with pipe materials that comply with Table P3002.2. 

6. The required separation distance shall not apply to 
irrigation piping located outside of a building and 
downstream of the backflow preventer where non
potable water is used for outdoor applications. 

P2910.14 Outdoor outlet access. Sillcocks, hose bibs, wall 
hydrants, yard hydrants and other outdoor outlets supplied by 
nonpotable water shall be located in a locked vault or shall be 
operable only by means of a removable key. 
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SECTION P2911 
ON-SITE NONPOTABLE WATER REUSE SYSTEMS 

P2911.1 General. The provisions of this section shall govern 
the construction, installation, alteration and repair of on-site 
nonpotable water reuse systems for the collection, storage, 
treatment and distribution of on-site sources of nonpotable 
water as permitted by the jurisdiction. 

P2911.2 Sources. On-site nonpotable water reuse systems 
shall collect waste discharge only from the following sources: 
bathtubs, showers, lavatories, clothes washers and laundry 
trays. Water from other approved nonpotable sources includ
ing swimming pool backwash operations, air conditioner con
densate, rairiwater, foundation drain water, fluid cooler 
discharge water and fire pump test water shall be permitted to 
be collected for reuse by on-site nonpotable water reuse sys
tems, as approved by the building official and as appropriate 
for the intended application. 

P2911.2.1 Prohibited sources. Reverse osmosis system 
reject water, water softener backwash water, kitchen sink 
wastewater, dishwasher wastewater and wastewater con
taining urine or fecal matter shall not be collected for reuse 
within an on- site nonpotable water reuse system. 

P2911.3 Traps. Traps serving fixtures and devices discharg
ing waste water to on-site nonpotable water reuse systems 
shall comply with the Section P3201.2. 

P2911.4 Collection pipe. On-site nonpotable water reuse 
systems shall utilize drainage piping approved for use within 
plumbing drainage systems to collect and convey untreated 
water for reuse. Vent piping approved for use within plumb
ing venting systems shall be utilized for vents within the 
gray-water system. Collection and vent piping materials shall 
comply with Section P3002. 

P2911.4.1 Installation. Collection piping conveying 
untreated water for reuse shall be installed in accordance 
with Section P3005. 

P2911.4.2 Joints. Collection piping conveying untreated 
water for reuse shall utilize joints approved for use with 
the distribution piping and appropriate for the intended 
applications as specified in Section P3002. 

P2911.4.3 Size. Collection piping conveying untreated 
water for reuse shall be sized in accordance with drainage 
sizing requirements specified in Section P3005.4. 

P2911.4.4 Marking. Additional marking of collection 
piping conveying untreated water for reuse shall not be 
required beyond that required for sanitary drainage, waste 
and vent piping by the Chapter 30. 

P2911.5 Filtration. Untreated water collected for reuse shall 
be filtered as required for the intended end use. Filters shall 
be accessible for inspection and maintenance. Filters shall 
utilize a pressure gauge or other approved method to provide 
indication when a filter requires servicing or replacement. 
Filters shall be installed with shutoff valves inunediately 
upstream and downstream to allow for isolation during main
tenance. 

P2911.6 Disinfection. Nonpotable water collected on site for 
reuse shall be disinfected, treated or both to provide the qual-
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ity of water needed for the intended end-use application. 
Where the intended end-use application does not have 
requirements for the quality of water, disinfection and treat
ment of water collected on site for reuse shall not be required. 
Nonpotable water collected on site containing untreated gray 
water shall be retained in collection reservoirs for not more 
than 24 hours. 

P2911.6.1 Gray water used for fixture flushing. Gray 
water used for flushing water closets and urinals shall be 
disinfected and treated by an on-site water reuse treatment 
system complying with NSF 350. 

P2911.7 Storage tanks. Storage tanks utilized in on-site non
potable water reuse systems shall comply with Section 
P2910.9 and Sections P2911.7.l through P2911.7.3. 

P2911.7.1 Location. Storage tanks shall be located with a 
minimum horizontal distance between various elements as 
indicated in Table P291l.7 .1. 

TABLE P2911.7.1 
LOCATION OF NONPOTABLE WATER REUSE STORAGE TANKS 

MINIMUM HORIZONTAL DISTANCE 
ELEMENT FROM STORAGE TANK 

(feet) 

Critical root zone (CRZ) of 
2 protected trees 

Lot line adjoining private lots 5 

Seepage pits 5 

Septic tanks 5 

Water wells 50 

Streams and lakes 50 

Water service 5 

Public water main 10 

For SI: 1 foot = 304.8 mm 

P2911.7.2 Inlets. Storage tank inlets shall be designed to 
introduce water into the tank with minimum turbulence, 
and shall be located and designed to avoid agitating the 
contents of the storage tank. 

P2911.7.3 Outlets. Outlets shall be located not less than 4 
inches (102 mm) above the bottom of the storage tank, and 
shall not skim water from the surface. 

P2911.8 Valves. Valves shall be supplied on on-site nonpota
ble water reuse systems in accordance with Sections 
P291 l.8.l and P2911.8.2. 

P2911.8.1 Bypass valve. One three-way diverter valve 
certified to NSF 50 or other approved device shall be 
installed on collection piping upstream of each storage 
tank, or drainfield, as applicable, to divert untreated on
site reuse sources to the sanitary sewer to allow servicing 
and inspection of the system. Bypass valves shall be 
installed downstream of fixture traps and vent connec
tions. Bypass valves shall be labeled to indicate the direc
tion of flow, connection and storage tank or drainfield 
connection. Bypass valves shall be installed in accessible 
locations. Two shutoff valves shall not be installed to 
serve as a bypass valve. 
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P2911.8.2 Backwater valve. Backwater valves shall be 
installed on each overflow and tank drain pipe. Backwater 
valves shall be in accordance with Section P3008. 

P2911.9 Pumping and control system. Mechanical equip
ment including pumps, valves and filters shall be accessible 
and removable in order to perform repair, maintenance and 
cleaning. The minimum flow rate and flow pressure delivered 
by the pumping system shall be appropriate for the applica
tion and in accordance with Section P2903. 

P2911.10 Water-pressure-reducing valve or regulator. 
Where the water pressure supplied by the pumping system 
exceeds 80 psi (552 kPa) static, a pressure-reducing valve 
shall be installed to reduce the pressure in the nonpotable 
water distribution system piping to 80 psi (552 kPa) static or 
less. Pressure-reducing valves shall be specified and installed 
in accordance with Section P2903.3.l. 

P2911.11 Distribution pipe. Distribution piping utilized in 
on-site nonpotable water reuse systems shall comply with 
Sections P291 l.1 l.1 through P291 l.1 l.3. 

Exception: Irrigation piping located outside of the build
ing and downstream of a backflow preventer. 

P2910.11.1 Materials, joints and connections. Distribu
tion piping shall conform to the standards and require
ments specified in Section P2906 for nonpotable water. 

P2911.11.2 Design. On-site nonpotable water reuse distri
bution piping systems shall be designed and sized in 
accordance with Section P2903 for the intended applica
tion. 

P2911.11.3 Marking. On-site nonpotable water distribu
tion piping labeling and marking shall comply with Sec
tion P2901.2 

P2911.12 Tests and inspections. Tests and inspections shall 
be performed in accordance with Sections P2911.12.1 
through P2911.12.6. 

P2911.12.1 Collection pipe and vent test. Drain, waste 
and vent piping used for on-site water reuse systems shall 
be tested in accordance with Section P2503. 

P2911.12.2 Storage tank test. Storage tanks shall be 
tested in accordance with Section P2910.ll. 

P2911.12.3 Water supply system test. The testing of 
makeup water supply piping and distribution piping shall 
be conducted in accordance with Section P2503.7. 

P2911.12.4 Inspection and testing of backflow preven
tion assemblies. The testing of backflow preventers and 
backwater valves shall be conducted in accordance with 
Section P2503.8. 

P2911.12.5 Inspection of vermin and insect protection. 
Inlets and vents to the system shall be inspected to verify 
that each is protected to prevent the entrance of insects and 
vermin into the storage tank and piping systems in accor
dance with Section P2910.7. 

P2911.12.6 Water quality test. The quality of the water 
for the intended application shall be verified at the point of 
use in accordance with the requirements of the jurisdic
tion. 
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P2911.13 Operation and maintenance manuals. Operation 
and maintenance materials shall be supplied with nonpotable 
on-site water reuse systems in accordance with Sections 
P2910.13.1 through P2910.13.4. 

P2911.13.1 Manual. A detailed operations and mainte
nance manual shall be supplied in hard-copy form for each 
system. 

P2911.13.2 Schematics. The manual shall include a 
detailed system schematic, the location of system compo
nents and a list of system components that includes the 
manufacturers and model numbers of the components. 

P2911.13.3 Maintenance procedures. The. manual shall 
provide a schedule and procedures for system components 
requiring periodic maintenance. Consumable parts includ
ing filters shall be noted along with part numbers. 

P2911.13.4 Operations procedures. The manual shall 
include system startup and shutdown procedures. The 
manual shall include detailed operating procedures for the 
system. 

SECTION P2912 
NONPOTABLE RAINWATER COLLECTION 

AND DISTRIBUTION SYSTEMS 

P2912.1 General. The provisions of this section shall govern 
the construction, installation, alteration, and repair of rainwa
ter collection and conveyance systems for the collection, stor
age, treatment and distribution of rainwater for nonpotable 
applications, as permitted by the jurisdiction. 

P2912.2 Collection surface. Rainwater shall be collected 
only from above-ground impervious roofing surfaces con
structed from approved materials. Collection of water from 
vehicular parking or pedestrian walkway surfaces shall be 
prohibited except where the water is used exclusively for 
landscape irrigation. Overflow and bleed-off pipes from roof
mounted appliances including, but not limited to, evaporative 
coolers, water heaters and solar water heaters shall not dis
charge onto rainwater collection surfaces. 

P2912.3 Debris excluders. Downspouts and leaders shall be 
connected to a roof washer and shall be equipped with a 
debris excluder or equivalent device to prevent the contami
nation of collected rainwater with leaves, sticks, pine needles 
and similar material. Debris excluders and equivalent devices 
shall be self-cleaning. 

P2912.4 Roof washer. An amount of rainwater shall be 
diverted at the beginning of each rain event, and not allowed 
to enter the storage tank, to wash accumulated debris from the 
collection surface. The amount of rainfall to be diverted shall 
be field adjustable as necessary to minimize storage tank 
water contamination. The roof washer shall not rely on manu
ally operated valves or devices, and shall operate automati
cally. Diverted rainwater shall not be drained to the roof sur
face, and shall be discharged in a manner consistent with the 
storm water runoff requirements of the jurisdiction. Roof 
washers shall be accessible for maintenance and service. 

P2912.5 Roof gutters and downspouts. Gutters and down
spouts shall be constructed of materials that are compatible 
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with the collection surface and the rainwater quality for the 
desired end use. Joints shall be watertight. 

P2912.5.1 Slope. Roof gutters, leaders and rainwater col
lection piping shall slope continuously toward collection 
inlets and shall be free of leaks. Gutters and downspouts 
shall have a slope ofnot less than 1/ 8 inch per foot (10.4 mm! 
m) along their entire length. Gutters and downspouts shall 
be installed so that water does not pool at any point. . 

P2912.5.2 Cleanouts. Cleanouts shall be provided in the 
water conveyance system to allow access to filters, 
flushes, pipes and downspouts. 

P2912.6 Drainage. Water drained from the roof washer or 
debris excluder shall not be drained to the sanitary sewer. 
Such water shall be diverted from the storage tank and shall 
discharge to a location .that will not cause erosion or damage 
to property. Roof washers and debris excluders shall be pro
vided with an automatic means of self-draining between rain 
events and shall not drain onto roof surfaces. 

P2912.7 Collection pipe. Rainwater collection and convey
ance systems shall utilize drainage piping approved for use 
within plumbing drainage systems to collect and convey cap
tured rainwater. Vent piping approved for use within plumb
ing venting systems shall be utilized for vents within the 
rainwater system. Collection and vent piping materials shall 
comply with Section P3002. 

P2912.7.1 Installation. Collection piping conveying cap
tured rainwater shall be installed in accordance with Sec
tion P3005.3. 

P2912.7.2 Joints. Collection piping col)veying captured 
rainwater shall utilize joints approved for use with the dis
tribution piping and appropriate for the intended applica
tions as specified in Section P3003. 

P2912. 7 .3 Size. Collection piping conveying captured 
rainwater shall be sized in accordance with drainage-siz
ing requirements specified in Section P3005.4. 

P2912.7.4 Marking. Additional marking of collection 
piping conveying captured rainwater for reuse shall not be 
required beyond that required for sanitary drainage, wast~, 
and vent piping by Chapter 30. 

P2912.8 Filtration. Collected rainwater shall be filtered as 
required for the intended end use. Filters shall be accessible 
for inspection and maintenance. Filters shall utilize a pressure 
gauge or other approved method to provide indication when a 
filter requires servicing or replacement. Filters shall be 
installed with shutoff valves installed immediately upstream 
and downstream to allow for isolation during maintenance. 

WATER SUPPLY AND DISTRIBUTION 

P2912.9 Disinfection. Where the intended application for 
rainwater requires disinfection or other treatment or both, it 
shall be disinfected as needed to ensure that the required 
water quality is delivered at the point of use. 

P2912.10 Storage tanks. Storage tanks utilized in nonpotable 
rainwater collection and conveyance systems shall comply with 
Section P2910.9 and Sections P2912.10.1 throughP2912.10.3. 

P2912.10.l Location. Storage tanks shall be located with 
a minimum horizontal distance between various elements 
as indicated in Table P2912.10.l. 

P2912.10.2 Inlets. Storage tank inlets shall be designed to 
introduce collected rainwater into the tank with minimum 
turbulence, and shall be located and designed to avoid agi
tating the contents of the storage tank. 

P2912.10.3 Outlets. Outlets shall be located not less than 
4 inches (102 mm) above the bottom of the storage tank 
and shall not skim water from the surface. 

P2912.11 Valves. Valves shall be supplied on rainwater col
lection and conveyance systems in accordance with Sections 
P2912.ll.1 and P2912.ll.2. 

P2912.11.1 Influent diversion. A means shall be pro
vided to divert storage tank influent to allow for mainte
nance and repair of the storage tank system. 

P2912.11.2 Backwater valve. Backwater valves shall be 
installed on each overflow and tank drain pipe. Backwater 
valves shall be in accordance with Section P3008. 

P2912.12 Pumping and control system. Mechanical equip
ment including pumps, valves and filters shall be easily 
accessible and removable in order to perform repair, mainte
nance and cleaning. The minimum flow rate and flow pres
sure delivered by the pumping system shall appropriate for 
the application and in accordance with Section P2903. 

P2912.13 Water-pressure-reducing valve or regulator. 
Where the water pressure supplied by the pumping system 
exceeds 80 psi (552 kPa) static, a pressure-reducing valve 
shall be installed to reduce the pressure in the rainwater dis
tribution system piping to 80 psi (552 kPa) static or less. 
Pressure-reducing valves shall be specified and installed in 
accordance with Section P2903 .3 .1. 

P2912.14 Distribution pipe. Distribution piping utilized in 
rainwater collection and conveyance systems shall comply 
with Sections P2912.14.l through P2912.14.3. 

Exception: Irrigation piping located outside of the build
ing and downstream of a backflow preventer. 

TABLE P2912.10.1 
LOCATION OF RAINWATER STORAGE TANKS 

MINIMUM HORIZONTAL DISTANCE 
ELEMENT FROM STORAGE TANK 

(feet) 

Critical root zone (CRZ) of protected trees 2 

Lot line adjoining private lots 5 

Seepage pits 5 

Septic tanks 5 

For SI: 1 foot= 304.8 mm 
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P2912.14.1 Materials, joints and connections. Distribu
tion piping shall conform to the standards and require
ments specified in Section P2906 for nonpotable water. 

P2912.14.2 Design. Distribution piping systems shall be 
designed and sized in accordance with the Section P2903 
for the intended application. 

P2912.14.3 Labeling and marking. Nonpotable rainwa
ter distribution piping labeling and marking shall comply 
with Section P2901.2. 

P2912.15 Tests and inspections. Tests and inspections shall 
be perlormed in accordance with Sections P2912.15.l 
through P2912.15.8. 

P2912.15.1 Roof gutter inspection and test. Roof gut
ters shall be inspected to verify that the installation and 
slope is in accordance with Section P2912.5.l. Gutters 
shall be tested by pouring not less than one gallon of water 
(3.8 L) into the end of the gutter opposite the collection 
point. The gutter being tested shall not leak and shall not 
retain standing water. 

P2912.15.2 Roofwasher test. Roofwashers shall be tested 
by introducing water into the gutters. Proper diversion of 
the first quantity of water in accordance with the require
ments of Section P2912.4 shall be verified. 

P2912.15.3 Collection pipe and vent test. Drain, waste 
and vent piping used for rainwater collection and convey
ance systems shall be tested in accordance with Section 
P2503. 

P2912.15.4 Storage tank test. Storage tanks shall be 
tested in accordance with the Section P2910. l l. 

P2912.15.5 Water supply system test. The testing of 
makeup water supply piping and distribution piping shall 
be conducted in accordance with Section P2503.7. 

P2912.15.6 Inspection and testing of backflow preven
tion assemblies. The testing of backflow preventers and 
backwater valves shall be conducted in accordance with 
Section P2503.8. 

P2912.15.7 Inspection of vermin and insect protection. 
Inlets and vents to the system shall be inspected to verify 
that each is protected to prevent the entrance of insects and 
vermin into the storage tank and piping systems in accor
dance with Section P2910.7. 

P2912.15.8 Water quality test. The quality of the water 
for the intended application shall be verified at the point of 
use in accordance with the requirements of the jurisdic
tion. 

P2912.16 Operation and maintenance manuals. Operation 
and maintenance manuals shall be supplied with rainwater 
collection and conveyance systems in accordance with Sec
tions P2912.16.1 through P2912.16.4. 

P2912.16.1 Manual. A detailed operations and mainte
nance manual shall be supplied in hard-copy form for each 
system. 

P2912.16.2 Schematics. The manual shall include a 
detailed system schematic, the location of system compo-
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nents and a list of system components that includes the 
manufacturers and model numbers of the components. 

P2912.16.3 Maintenance procedures. The manual shall 
provide a maintenance schedule and procedures for system 
components requiring periodic maintenance. Consumable 
parts, including filters, shall be noted along with part num
bers. 

P2912.16.4 Operations procedures. The manual shall 
include system startup and shutdown procedures, and 
detailed operating procedures. 

SECTION P2913 
RECLAIMED WATER SYSTEMS 

P2913.1 General. The provisions of this section shall govern 
the construction, installation, alteration and repair of systems 
supplying nonpotable reclaimed water. 

P2913.2 Water-pressure-reducing valve or regulator. 
Where the reclaimed water pressure supplied to the building 
exceeds 80 psi (552 k:Pa) static, a pressure-reducing valve 
shall be installed to reduce the pressure in the reclaimed 
water distribution system piping to 80 psi (552 k:Pa) static or 
less. Pressure-reducing valves shall be specified and installed 
in accordance with Section P2903.3.l 

P2913.3 Reclaimed water systems. The design of the 
reclaimed water systems shall conform to accepted engineer
ing practice. 

P2913.3.1 Distribution pipe. Distribution piping shall 
comply with Sections P2913.3.1.1 through P2913.3.l.3. 

Exception: Irrigation piping located outside of the 
building and downstream of a backflow preventer. 

P2913.3.1.1 Materials, joints and connections. Distri
bution piping conveying reclaimed water shall conform 
to standards and requirements specified in Section 
P2905 for nonpotable water. 

P2913.3.1.2 Design. Distribution piping system~ shall 
be designed and sized in accordance with Section 
P2903 for the intended application. 

P2913.3.1.3 Labeling and marking. Nonpotable rain
water distribution piping labeling and marking shall 
comply with Section P2901.2. 

P2913.4 Tests and inspections. Tests and inspections shall 
be performed in accordance with Sections P2913.4.1 and 
P2913.4.2. 

P2913.4.1 Water supply system test. The testing of 
makeup water supply piping and reclaimed water distribu
tion piping shall be conducted in accordance with Section 
P2503.7. 

P2913.4.2 Inspection and testing of backflow preven
tion assemblies. The testing of backflow preventers shall 
be conducted in accordance with Section P2503.8. 
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CHAPTER 30 

SANITARY DRAINAGE 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P3001 
GENERAL 

P3002.l(l) and P3002.1(2) except that galvanized wrought
iron or galvanized steel pipe shall not be used underground 
and shall be maintained not less than 6 inches (152 mm) 
above ground. Allowance shall be made for the thermal 
expansion and contraction of plastic piping. 

P3002.2 Building sewer. Building sewer piping shall be as 
shown in Table P3002.2. Forced main sewer piping shall con
form to one of the standards for ABS plastic pipe, copper or 
copper-alloy tubing, PVC plastic pipe or pressure-rated pipe 
indicated in Table P3002.2. 

P3001.1 Scope. The provisions of this chapter shall govern 
the materials, design, construction and installation of sanitary 
drainage systems. Plumbing materials shall conform to the 
requirements of this chapter. The drainage, waste and vent 
(DWV) system shall consist of piping for conveying wastes 
from plumbing fixtures, appliances and appurtenances, 
including fixture traps; above-grade drainage piping; below
grade drains within the building (building drain); below- and 
above-grade venting systems; and piping to the public sewer 
or private septic system. 

P3001.2 Protection from freezing. No portion of the above
grade DWV system, other than vent terminals, shall be located 
outside of a building, in attics or crawl spaces, concealed in 
outside walls, or in any other place subjected to freezing tem
peratures unless adequate provision is made to protect them 
from freezing by insulation or heat or both, except in localities 
having a winter design temperature greater than 32°F (0°C) 
(ASHRAE 97.5 percent column, winter, see Chapter 3). 

P3002.2.l Building sewer pipe near the water service. I 
The proximity of a building sewer to a water service shall 
comply with Section P2905.4.2. 

P3001.3 Flood-resistant installation. In flood hazard areas 
as established by Table R301.2(1), drainage, waste and vent 
systems shall be located and installed to prevent infiltration 
of floodwaters into the systems and discharges from the sys
tems into floodwaters. 

SECTION P3002 
MATERIALS 

P3002.l Piping within buildings. Drain, waste and vent 
(DWV) piping in buildings shall be as indicated in Tables 

P3002.3 Fittings. Pipe fittings shall be approved for installa
tion with the piping material installed and shall comply with 
the applicable standards indicated in Table P3002.3. 

P3002.3.l Drainage. Drainage fittings shall have a 
smooth interior waterway of the same diameter as the pip
ing served. Fittings shall conform to the type of pipe used. 
Drainage fittings shall not have ledges, shoulders or reduc
tions that can retard or obstruct drainage flow in the pip
ing. Threaded drainage pipe fittings shall be of the 
recessed drainage type, black or galvanized. Drainage fit
tings shall be designed to maintain one-fourth unit vertical 
in 12 units horizontal (2-percent slope) grade. This section 
shall not be applicable to tubular waste fittings used to 
convey vertical flow upstream of the trap seal liquid level 
of a fixture trap. 

TABLE P3002.1(1) 
ABOVE-GROUND DRAINAGE AND VENT PIPE 

MATERIAL STANDARD 

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters, including 
schedule 40, DR 22 (PS 200) and DR 24 (PS 140); with a solid, cellular core or ASTM D 2661; ASTM F 628; ASTM F 1488; CSA B181.1 
composite wall 

Cast-iron pipe ASTMA 74; CISPI301;ASTMA888 

Copper or copper-alloy pipe ASTM B 42; ASTM B 43; ASTM B 302 

Copper or copper-alloy tubing (Type K, L, Mor DWV) ASTMB 75; ASTMB 88;ASTMB 251; ASTMB 306 

Galvanized steel pipe ASTMA53 

Polyolefin pipe CSAB181.3 

Polyvinyl chloride (PVC) plastic pipe in IPS diameters, including schedule 40, 
ASTM D 2665; ASTM F 891; CSAB181.2; ASTM F 1488 

DR 22 (PS 200) andDR 24 (PS 140); with~ solid, cellular core or composite wall 

Polyvinyl chloride (PVC) plastic pipe with a 3.25 inch O.D. and a solid, cellular 
ASTM D 2949; ASTM F 1488 

core or composite wall 

Stainless steel drainage systems, Types 304 and 316L ASME A 112.3.1 

For SI: 1inch=25.4 mm. 
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SANITARY DRAINAGE 

TABLE P3002.1(2) 
UNDERGROUND BUILDING DRAINAGE AND VENT PIPE 

PIPE STANDARD 

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters, including 
schedule 40, DR 22 (PS 200) and DR 24 (PS 140); with a solid, cellular core ASTMD 2661; ASTMF 628; ASTMF 1488; CSAB181.1 
or composite wall 

Cast-iron pipe ASTM A 74; CISPI 301; ASTM A 888 

Copper or copper alloy tubing (Type K, L, M or DWV) ASTMB 75; ASTMB 88; ASTMB 251;ASTMB 306 

Polyolefin pipe ASTM F 1412; CSA B181.3 

Polyvinyl chloride (PVC) plastic pipe in IPS diameters, including schedule 
40, DR 22 (PS 200) and DR 24 (PS 140); with a solid, cellular core or com- ASTMD 2665; ASTMF 891; ASTMF 1488; CSA Bl81.2 
posite wall 

Polyvinyl chloride (PVC) plastic pipe with a 3.25 inch 0.D. and a solid, cellu- ASTM D 2949; ASTM F 1488 
lar core or composite wall 

Staiuless steel drainage systems, Type 316L ASMEA 112.3.l 

For SI: 1 inch= 25.4 mm. 

TABLE P3002.2 
BUILDING SEWER PIPE 

MATERIAL STANDARD 

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters, 
including schedule 40, DR 22 (PS 200) and DR 24 (PS 140); with a ASTM D 2661; ASTM F 628; ASTM F 1488 
solid, cellular core or composite wall 

Cast-iron pipe ASTM A 74; ASTM A 888; CISPI 301 

Acrylonitrile butadiene styrene (ABS) plastic pipe in sewer and drain 
diameters, including SDR 42 (PS 20), PS35, SDR 35 (PS 45), PS50, ASTM F 1488; ASTM D 2751 
PS 100, PS 140, SDR 23.5 (PS 150) and PS200; with a solid, cellular 
core or composite wall 

Polyvinyl chloride (PVC) plastic pipe in sewer and drain diameters, 
including PS 25, SDR 41 (PS 28), PS 35, SDR 35 (PS 46), PS 50, PS ASTM F 891; ASTM F 1488; ASTM D 3034; CSA Bl82.2; 
100, SDR 26 (PS 115), PS 140 and PS 200; with a solid, cellular core CSAB182.4 
or composite wall 

Concrete pipe ASTM C 14; ASTM C 76; CSA A257.1M; CSA A257.2M 

Copper or copper-alloy tubing (Type Kor L) ASTMB 75;ASTMB 88; ASTMB 251 

Polyethylene (PE) plastic pipe (SDR-PR) ASTMF714 

Polyolefin pipe ASTMF 1412; CSAB181.3 

Polyvinyl chloride (PVC) plastic pipe in IPS diameters, including ASTM D 2665; ASTM D 2949; ASTM D 3034; 
schedule 40, DR 22 (PS 200) and DR 24 (PS 140); with solid, cellular ASTMF 1412; CSAB182.2; CSAB182.4 
core or composite wall 

Polyvinyl chloride (PVC) plastic pipe with a 3.25 inch O.D. and a 
ASTM D 2949, ASTM F 1488 

solid, cellular core or composite wall 

Stainless steel drainage systems, Types 304 and 316L ASME A 112.3.1 

Vitrified clay pipe ASTM C 425; ASTM C 700 

For SI: 1 inch= 25.4 mm. 
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TABLE P3002.3 
PIPE FITTINGS 

PIPE MATERIAL 

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters 

Cast-iron 

Acrylonotrile butadiene styrene (ABS) plastic pipe in sewer and 
drain diameters 

Polyvinyl chloride (PVC) plastic pipe in sewer and drain diameters 

Copper or copper alloy 

Gray iron and ductile iron 

Polyolefin 

Polyvinyl chloride (PVC) plastic in JPS diameters 

Polyvinyl chloride (PVC) plastic pipe with a 3.25 inch O.D. 

PVC fabricated fittings 

Stainless steel drainage systems, Types 304 and 316L 

Vitrified clay 

For SI: 1 inch= 25.4 mm. 

P3002.4 Other materials. Sheet lead, lead bends, lead traps 
and sheet copper shall comply with Sections P3002.4. l 
through P3002.4.3. 

P3002.4.1 Sheet lead. Sheet lead shall weigh not less than 
indicated for the following applications: 

1. Flashing of vent terminals, 3 psf (15 kg/m2
). 

2. Prefabricated flashing for vent pipes, 21/ 2 psf (12 kg/ 
mz). 

P3002.4.2 Lead bends and traps. Lead bends and lead 
traps shall be not less than 1/ 8-inch (3 mm) wall thickness. 

P3002.4.3 Sheet copper. Sheet copper shall weigh not 
less than indicated for the following applications: 

1. General use, 12 ounces per square feet (4 kg/ni2). 

2. Flashing for vent pipes, 8 ounces per square feet (2.5 
kg/m2

). 

SECTION P3003 
JOINTS AND CONNECTIONS 

P3003.1 Tightness. Joints and connections in the DWV sys
tem shall be gas tight and water tight for the intended use or 
pressure required by test. 

P3003.1.1 Threaded joints, general. Pipe and fitting 
threads shall be tapered. 

P3003.2 Prohibited joints. Running threads and bands shall 
not be used in the drainage system. Drainage and vent piping 
shall not be drilled, tapped, burned or welded. 

The following types of joints and connections shall be pro
hibited: 

1. Cement or concrete. 

2. Mastic or hot-pour bituminous joints. 
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FITTING STANDARD 

ASTMD 2661;ASTMD 3311; ASTMF628; CSAB181.1 

ASME B 16.4; ASME B 16.12; ASTM A 74; ASTM A 888; CISPI 301 

ASTMD 2751 

ASTMD3034 

ASMEB 16.15;ASMEB 16.18;ASMEB 16.22; 
ASME B 16.23; ASME B 16.26; ASME B 16.29 

AWWAC 110/A21.10 

ASTMF 1412; CSAB181.3 

ASTMD 2665;ASTMD 3311; ASTMF 1866 

ASTMD2949 

ASTMF 1866 

ASMEA 112.3.1 

ASTMC700 

3. Joints made with fittings not approved for the specific 
installation. 

4. Joints between different diameter pipes made with elas
tomeric rolling 0-rings. 

5. Solvent-cement joints between different types of plastic 
pipe. 

6. Saddle-type fittings. 

P3003.3 ABS plastic. Joints between ABS plastic pipe or fit
tings shall comply with Sections P3003.3.l through 
P3003.3.3. 

P3003.3.l Mechanical joints. Mechanical joints on drain
age pipes shall be made with an elastomeric seal conform
ing to ASTM C 1173, ASTM D 3212 or CSA B602. 
Mechanical joints shall be installed only in underground 
systems unless otherwise approved. Joints shall be 
installed in accordance with the manufacturer's instruc
tions. 

P3003.3.2 Solvent cementing. Joint surfaces shall be 
clean and free from moisture. Solvent cement that con
forms to ASTM D 2235 or CSA B181.1 shall be applied to 
joint surfaces. The joint shall be made while the cement is 
wet. Joints shall be made in accordance with ASTM D 
2235, ASTM D 2661, ASTM F 628 or CSA B181.l. Sol
vent-cement joints shall be permitted above or below 
ground. 

P3003.3.3 Threaded joints. Threads shall conform to 
ASME B 1.20.1. Schedule 80 or heavier pipe shall be per
mitted to be threaded with dies specifically designed for 
plastic pipe. Approved thread lubricant or tape shall be 
applied on the male threads only. 

P3003.4 Cast iron. Joints between cast-iron pipe or fittings 
shall comply with Sections P3003.4.1 through P3003.4.3. 
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P3003.4.1 Caulked joints. Joints for hub and spigot pipe 
shall be firmly packed with oakum or hemp. Molten lead 
shall be poured in one operation to a depth of not less than 
1 inch (25 mm). The lead shall not recede more than 1

/ 8 
inch (3 mm) below the rim of the hub and shall be caulked 
tight. Paint, varnish or other coatings shall not be permit
ted on the jointing material until after the joint has been 
tested and approved. Lead shall be run in one pouring and 
shall be caulked tight. 

P3003.4.2 Compression gasket joints. Compression gas
kets for hub and spigot pipe and fittings shall conform to 
· ASTM C 564. Gaskets shall be compressed when the pipe 
is fully inserted. 

P3003.4.3 Mechanical joint coupling. Mechanical joint 
couplings for hubless pipe and fittings shall consist of an 
elastomeric sealing sleeve and a metallic shield that com
ply with CISPI 310, ASTM C 1277 or ASTM C 1540. The 
elastomeric sealing sleeve shall conform to ASTM C 564 
or CSA B602 and shall have a center stop. Mechanical 
joint couplings shall be installed in accordance with the 
manufacturer's instructions. 

P3003.5 Concrete joints. Joints between concrete pipe and 
fittings shall be made with an elastomeric seal conforming to 
ASTM C 443, ASTM C 1173, CSA A257.3M or CSA B602 . 

P3003.6 Copper and copper-alloy pipe and tubing. Joints 
between copper or copper-alloy pipe tubing or fittings shall 
comply with Sections P3003.6.1 through P3003.6.4. 

P3003.6.1 Brazed joints. All joint surfaces shall be 
cleaned. An approved flux shall be applied where 
required. Brazing materials shall have a melting point in 
excess of l,000°F (538°C). Brazing alloys filler metal shall 
be in accordance with A WS A5.8. 

P3003.6.2 Mechanical joints. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc
tions. 

P3003.6.3 Soldered joints. Copper and copper-alloy joints 
shall be soldered in accordance with ASTM B 828. Cut 
tube ends shall be reamed to the full inside diameter of the 
tube end. All joint surfaces shall be cleaned. Fluxes for sol
dering shall be in accordance with ASTM B 813 and shall 
become noncorrosive and nontoxic after soldering. The 
joint shall be soldered with a solder conforming to ASTM 
B 32. 

P3003.6.4 Threaded joints. Threads shall conform to 
ASME Bl.20.l. Pipe-joint compound or tape shall be 
applied on the male threads only. 

P3003.7 Steel. Joints between galvanized steel pipe or fit
tings shall comply with Sections P3003.7.1 and P3003.7.2. 

P3003.7.1 Threaded joints. Threads shall conform to 
ASME B 1.20.1. Pipe-joint compound or tape shall be 
applied on the male threads only. 

P3003.7.2 Mechanical joints. Joints shall be made with 
an approved elastomeric seal. Mechanical joints shall be 
installed in accordance with the manufacturer's instruc
tions. 
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P3003.8 Lead. Joints between lead pipe or fittings shall com
ply with Sections P3003.8.l and P3003.8.2. 

P3003.8.l Burned. Burned joints shall be uniformly fused 
together into one continuous piece. The thickness of the 
joint shall be not less than the thickness of the lead being 
joined. The filler metal shall be of the same material as the 
pipe. 

P3003.8.2 Wiped. Joints shall be fully wiped, with an 
exposed surface on each side of the joint not less than 3

/ 4 
inch (19 mm). The joint shall be not less than 3/ 8 inch (9.5 
mm) thick at the thickest point. 

P3003.9 PVC plastic. Joints between PVC plastic pipe or fit
tings shall comply with Sections P3003.9.l through 
P3003.9.3. 

P3003.9.1 Mechanical joints. Mechanical joints on drain
age pipe shall be made with an elastomeric seal conforming 
to ASTM C 1173, ASTM D 3212 or CSA B602. Mechani
cal joints shall not be installed in above-ground systems, 
unless otherwise approved. Joints shall be installed in 
accordance with the manufacturer's instructions. 

P3003.9.2 Solvent cementing. Joint surfaces shall be 
clean and free from moisture. A purple primer that con
forms to ASTM F 656 shall be applied. Solvent cement 
not purple in color and conforming to ASTM D 2564, 
CSA B137.3 or CSA B181.2 shall be applied to all joint 
surfaces. The joint shall be made while the cement is wet, 
and shall be in accordance with ASTM D 2855. Solvent
cement joints shall be installed above or below ground. 

Exception: A primer shall not be required where all of 
the following conditions apply: 

1. The solvent cement used is third-party certified 
as conforming to ASTM D 2564. 

2. The solvent cement is used only for joining PVC 
drain, waste and vent pipe and fittings in non
pressure applications in sizes up to and including 
4 inches (102 mm) in diameter 

P3003.9.3 Threaded joints. Threads shall conform to 
ASME Bl.20.1. Schedule 80 or heavier pipe shall be per
mitted to be threaded with dies specifically designed for 
plastic pipe. Approved thread lubricant or tape shall be 
applied on the male threads only. 

P3003.10 Vitrified clay. Joints between vitrified clay pipe or 
fittings shall be made with an elastomeric seal conforming to 
ASTM C 425, ASTM C 1173 or CSA B602. 

P3003.ll Polyolefin plastic. Joints between polyolefin plas
tic pipe and fittings shall comply with Sections P3003.ll.1 
and P3003 .11.2. 

P3003.ll.1 Heat-fusion joints. Heat-fusion joints for 
polyolefin pipe and tubing joints shall be installed with 
socket-type heat-fused polyolefin fittings or electrofusion 
polyolefin fittings. Joint surfaces shall be clean and free 
from moisture. The joint shall be undisturbed until cool. 
Joints shall be made in accordance with ASTM F 1412 or 
CSAB181.3. 
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P3003.11.2 Mechanical and compression sleeve joints. 
Mechanical and compression sleeve joints shall be installed 
in accordance with the manufacturer's instructions. 

P3003.12 Polyethylene plastic pipe. Joints between polyeth
ylene plastic pipe and fittings shall be underground and shall 
comply with Section P3003.12.l or P3003.12.2. 

P3003.12.1 Heat fusion joints. Joint surfaces shall be 
clean and free from moisture. Joint surfaces shall be cut, 
heated to melting temperature and joined using tools spe
cifically designed for the operation. Joints shall be undis
turbed until cool. Joints shall be made in accordance with 
ASTM D 2657 and the manufacturer's instructions. 

P3003.12.2 Mechanical joints. Mechanical joints in 
drainage piping shall be made with an elastomeric seal 
conforming to ASTM C 1173, ASTM D 3212 or CSA 
B602. Mechanical joints shall be installed in accordance 
with the manufacturer's instructions. 

P3003.13 Joints between different materials. Joints between 
different piping materials shall be made with a mechanical 
joint of the compression or mechanical-sealing type conform
ing to ASTM C 1173, ASTM C 1460 or ASTM C 1461. Con
nectors and adapters shall be approved for the application and 
such joints shall have an elastomeric seal conforming to 
ASTM C 425, ASTM C 443, ASTM C 564, ASTM C 1440, 
ASTMD 1869,ASTMF477,CSAA257.3MorCSAB602,or 
as required in Sections P3003.13.1 through P3003.13.6. Joints 
between glass pipe and other types of materials shall be made 
with adapters having a TFE seal. Joints shall be installed in 
accordance with the manufacturer's instructions. 

P3003.13.l Copper or copper-alloy tubing to cast-iron 
hub pipe. Joints between copper or copper-alloy tubing 
and cast-iron hub pipe shall be made with a copper-alloy 
ferrule or compression joint. The copper or copper-alloy 
tubing shall be soldered to the ferrule in an approved man
ner, and the ferrule shall be joined to the cast-iron hub by a 
caulked joint or a mechanical compression joint. 

P3003.13.2 Copper or copper-alloy tubing to galva
nized steel pipe. Joints between copper or copper-alloy 
tubing and galvanized steel pipe shall be made with a cop
per-alloy fitting .or dielectric fitting. The copper tubing 
shall be soldered to the fitting in an approved manner, and 
the fitting shall be screwed to the threaded pipe. 

P3003.13.3 Cast-iron pipe to galvanized steel or brass 
pipe. Joints between cast-iron and galvanized steel or cop
per-alloy pipe shall be made by either caulked or threaded 
joints or with an approved adapter fitting. 

P3003.13.4 Plastic pipe or tubing to other piping mate
rial. Joints between different types of plastic pipe or 
between plastic pipe and other piping material shall be 
made with an approved adapter fitting. Joints between 
plastic pipe and cast-iron hub pipe shall be made by a 
caulked joint or a mechanical compression joint. 

P3003.13.5 Lead pipe to other piping material. Joints 
between lead pipe and other piping material shall be made 
by a wiped joint to a caulking ferrule, soldering nipple, or 
bushing or shall be made with an approved adapter fitting. 
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P3003.13.6 Stainless steel drainage systems to other 
materials. Joints between stainless steel drainage systems 
and other piping materials shall be made with approved 
mechanical couplings. 

P3003.14 Joints between drainage piping and water clos
ets. Joints between drainage piping and water closets or simi
lar fixtures shall be made by means of a closet flange or a 
waste connector and sealing gasket compatible with the 
drainage system material, securely fastened to a structurally 
finn base. The joint shall be bolted, with an approved gasket I 
flange to fixture connection complying with ASME Al 12.4.3 
or setting compound between the fixture and the closet flange 
or waste connector and sealing gasket. The waste connector 
and sealing gasket joint shall comply with the joint-tightness 
test of ASME Al 12.4.3 and shall be installed in accordance 
with the manufacturer's instructions. 

SECTION P3004 
DETERMINING DRAINAGE FIXTURE UNITS 

P3004.1 DWV system load. The load on DWV-system pip
ing shall be computed in terms of drainage fixture unit (d.f.u.) 
values in accordance with Table P3004.1. 

SECTION P3005 
DRAINAGE SYSTEM 

P3005.1 Drainage fittings and connections. Changes in 
direction in drainage piping shall be made by the appropriate 
use of sanitary tees, wyes, sweeps, bends or by a combination 
ofthese drainage fittings in accordance with Table P3005 .1. 
Change in direction by combination fittings, heel or side 
inlets or increasers shall be installed in accordance with Table 
P3005.l and Sections P3005.1.1 through P3005.1.4. based on 
the pattern of flow created by the fitting. 

P3005.1.1 Horizontal to vertical (multiple connection 
fittings). Double fittings such as double sanitary tees and 
tee-wyes or approved multiple connection fittings and 
back-to-back fixture arrangements that connect two or more 
branches at the same level shall be permitted as long as 
directly opposing connections are the same size and the dis
charge into directly opposing connections is from similar 
fixture types or fixture groups. Double sanitary tee patterns 
shall not receive the discharge of back-to-back water closets 
and fixtures or appliances with pumping action discharge. 

Exception: Back-to-back water closet connections to 
double sanitary tee patterns shall be permitted where 
the horizontal developed length between the outlet of 
the water closet and the connection to the double sani
tary tee is 18 inches (457 mm) or greater. 

P3005.1.2 Heel- or side-inlet quarter bends, drainage. 
Heel-inlet quarter bends shall be an acceptable means of 
connection, except where the quarter bends serves a water 
closet. A low-heel inlet shall not be used as a wet-vented 
connection. Side-inlet quarter bends shall be an acceptable 
means of connection for both drainage, wet venting and 
stack venting arrangements. 
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TABLE P3004.1 
DRAINAGE FIXTURE UNIT (d.f.u.) VALUES FOR VARIOUS PLUMBING FIXTURES 

TYPE OF FIXTURE OR GROUP OF FIXTURES 
DRAINAGE FIXTURE UNIT 

VALUE (d.f.u.)0 

Bar sink 1 

Bathtub (with or without a shower head or whirlpool attachments) 2 

Bidet 1 

Clothes washer standpipe 2 

Dishwasher 2 

Floor drainb 0 

Kitchen sink 2 

Lavatory 1 

Laundry tub 2 

Shower stall 2 

Water closet (1.6 gallons per flush) 3 

Water closet (greater than 1.6 gallons per flush) 4 

Full-bath group with bathtub (with 1.6 gallon per flush water closet, and with or without shower head and/or 
5 

whirlpool attachment on the bathtub or shower stall) 

Full-bath group with bathtub (water closet greater than 1.6 gallon per flush, and with or without shower head 
6 

and/or whirlpool attachment on the bathtub or shower stall) 

Half-bath group (1.6 gallon per flush water closet plus lavatory) 4 

Half-bath group (water closet greater than 1.6 gallon per flush plus lavatory) 5 

Kitchen group (dishwasher and sink with or without food-waste disposer) 2 

Laundry group (clothes washer standpipe and laundry tub) 3 

Multiple-bath groups0
: 

1.5 baths 7 
2 baths 8 
2.5 baths 9 
3 baths 10 
3.5 baths 11 

For SI: 1gallon=3.785 L. 
a. For a continuous or semicontinuous flow into a drainage system, such as from a pump or similar device, 1.5 fixture units shall be allowed per gpm of flow. For 

a fixture not listed, use the highest d.f.u. value for a similar listed fixture. 
b. A floor drain itself does not add hydraulic load. Where used as a receptor, the fixture unit value of the fixture discharging into the receptor shall be applicable. 
c. Add 2 d.f. u. for each additional full bath. 

TABLE P3005.1 
FITTINGS FOR CHANGE IN DIRECTION 

CHANGE IN DIRECTION 
TYPE OF FITTING PATTERN 

Horizontal to vertical" Vertical to horizontal Horizontal to horizontal 

Sixteenth bend x x x 

Eighth bend x x x 

Sixth bend x x x 

Quarter bend x x· x· 

Short sweep x x•,b x· 

Long sweep x x x 

Sanitary tee xc - -
Wye x x x 

Combination wye and eighth bend x x x 

For SI: 1 inch= 25.4 mm. 
a. The fittings shall only be permitted for a 2-inch or smaller fixture drain. 
b. Three inches and larger. 
c. For a limitation on multiple connection fittings, see Section P3005 .1.1. 
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P3005.l.3 Heel- or side-inlet quarter bends, venting. 
Heel-inlet or side-inlet quarter bends, or any arrangement 
of pipe and fittings producing a similar effect, shall be 
acceptable as a dry vent where the inlet is placed in a verti
cal position. The inlet is permitted to be placed in a hori
zontal position only where the entire fitting is part of a dry 
vent arrangement. 

P3005.l.4 Water closet connection between flange and 
pipe. One-quarter bends 3 inches (76 mm) in diameter 
shall be acceptable for water closet or similar connections, 
provided that a 4-inch by 3-inch (102 mm by 76 mm) 
flange is installed to receive .the closet fixture horn. Alter
nately, a 4-inch by 3-inch (102 mm by 76 mm) elbow shall 
be acceptable with a 4-inch (102 mm) flange. 

P3005.1.5 Provisions for future fixtures. Where drain
age has been roughed-in for future fixtures, the drainage 
unit values of the future fixtures shall be considered in 
determining the required drain sizes. Such future installa
tions shall be terminated with an accessible permanent 
plug or cap fitting. 

P3005.1.6 Change in size. The size of the drainage piping 
shall not be reduced in size in the direction of the flow. A 
4-inch by 3-inch (102 mm by 76 mm) water closet connec
tion shall not be considered as a reduction in size. 

P3005.2 Cleanouts required. Cleanouts shall be provided 
for drainage piping in accordance with Sections P3005.2.1 
through P3005 .2.11. 

P3005.2.1 Horizontal drains and building drains. Hori
zontal drainage pipes in buildings shall have cleanouts 
located at intervals of not more than 100 feet (30 480 mm). 
Building drains shall have cleanouts located at intervals of 
not more than 100 feet (30 480 mm) except where man
holes are used instead of cleanouts, the manholes shall be 
located at intervals of not more than 400 feet (122 m). The 
interval length shall be measured from the cleanout or man
hole opening, along the developed length of the piping to 
the next drainage fitting providing access for cleaning, the 
end of the horizontal drain or the end of the building drain. 

Exception: Horizontal fixture drain piping serving a 
nonremovable trap shall not be required to have a clea
nout for the section of piping between the trap and the 
vent connection for such trap. 

P3005.2.2 Building sewers. Building sewers smaller than 
8 inches (203 mm) shall have cleanouts located at intervals 
of not more than 100 feet (30 480 mm). Building sewers 8 
inches (203 mm) and larger shall have a manhole located 
not more than 200 feet (60 960 mm) from the junction of 
the building drain and building sewer and at intervals of 
not more than 400 feet (122 m). The interval length shall 
be measured from the cleanout or manhole opening, along 
the developed length of the piping to the next drainage fit
ting providing access for cleaning, a manhole or the end of 
the building sewer. 

P3005.2.3 Building drain and building sewer junction. 
The junction of the building drain and the building sewer 
shall be served by a cleanout that is located at the junction 
or within 10 feet (3048 mm) developed length of piping 
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upstream of the junction. For the requirements of this sec
tion, removal of a water closet shall not be required to pro
vide cleanout access. 

P3005.2.4 Changes of direction. Where a horizontal 
drainage pipe, a building drain or a building sewer has a 
change of horizontal direction greater than 45 degrees (0. 79 
rad), a cleanout shall be installed at the change of direction. 
Where more than one change of horizontal direction greater 
than 45 degrees (0.79 rad) occurs within 40 feet (12 192 
mm) of developed length of piping, the cleanout installed 
for the first change of direction shall serve as the cleanout 
for all changes in direction within that 40 feet (12 192 mm) 
of developed length of piping. 

P3005.2.5 Cleanout size. Cleanouts shall be the same size 
as the piping served by the cleanout, except cleanouts for 
piping larger than 4 inches (102 mm) need not be larger 
than 4 inches (102 mm). 

Exceptions: 

1. Cleanouts located on stacks can be one size 
smaller than the stack size. 

2. The size of cleanouts for cast-iron piping can be 
in accordance with the referenced standards for 
cast iron fittings as indicated in Table P3002.3. 

P3005.2.6 Cleanout plugs. Cleanout plugs shall be cop
per alloy, plastic or other approved materials. Cleanout 
plugs for borosilicate glass piping systems shall be of 
borosilicate glass. Brass cleanout plugs shall conform to 
ASTM A74 and shall be limited for use only on metallic 
piping systems. Plastic cleanout plugs shall conform to the 
referenced standards for plastic pipe fittings as indicated in 
Table P3002.3. Cleanout plugs shall have a raised square 
head, a countersunk square head or a countersunk slot 
head. Where a cleanout plug will have a trim cover screw 
installed into the plug, the plug shall be manufactured with 
a blind end threaded hole for such purpose. 

P3005.2.7 Manholes. Manholes and manhole covers shall 
be of an approved type. Manholes located inside of a build
ing shall have gas-tight covers that require tools for 
removal. 

P3005.2.8 Installation arrangement. The installation 
arrangement of a cleanout shall enable cleaning of drain
age piping only in the direction of drainage flow. 

Exceptions: 

1. Test tees serving as cleanouts. 

2. A two-way cleanout installation that is 
approved for meeting the requirements of Sec
tion P3005.2.3. 

P3005.2.9 Required clearance. Cleanouts for 6-inch (153 
mm) and smaller piping shall be provided with a clearance 
of not less than 18 inches ( 457 mm) from, and perpendicu
lar to, the face of the opening to any obstruction. Clea
nouts for 8-inch (203 mm) and larger piping shall be 
provided with a clearance of not less than 36 inches (914 
mm) from, and perpendicular to, the face of the opening to 
any obstruction. 
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P3005.2.10 Cleanout access. Required cleanouts shall not 
be installed in concealed locations. For the purposes of this 
section, concealed locations include, but are not limited to, 
the inside of plenums, within walls, within floor/ceiling 
assemblies, below grade and in crawl spaces where the 
height from the crawl space floor to the nearest obstruction 
along the path from the crawl space opening to the cleanout 
location is less than 24 inches (610 mm). Cleanouts with 
openings at a finished wall shall have the face of the open
ing located within 11

/ 2 inches (38 mm) of the finished wall 
surface. Cleanouts located below grade shall be extended to 
grade level so that the top of the cleanout plug is at or above 
grade. A cleanout installed in a floor or walkway that will 
not have a trim cover installed shall have a counter-sunk 
plug installed so the top surface of the plug is flush with the 
finished surface of the floor or walkway. 

P3005.2.10.1 Cleanout plug trim covers. Trim covers 
and access doors for cleanout plugs shall be designed 
for such purposes. Trim cover fasteners that thread into 
cleanout plugs shall be corrosion resistant. Cleanout 
plugs shall not be covered with mortar, plaster or any 
other permanent material. 

P3005.2.10.2 Floor cleanout assemblies. Where it is 
necessary to protect a cleanout plug from the loads of 
vehicular traffic, cleanout assemblies in accordance 
with ASME Al 12.36.2M shall be installed. 

P3005.2.ll Prohibited use. The use of a threaded clea
nout opening to add a fixture or extend piping shall be pro
hibited except where another cleanout of equal size is 
installed with the required access and clearance. 

P3005.3 Horizontal drainage piping slope. Horizontal 
drainage piping shall be installed in uniform alignment at uni
form slopes not less than 1

/ 4 unit vertical in 12 units horizon
tal (2-percent slope) for 21

/ 2 inch (64 mm) diameter and less, 
and not less than 1/ 8 unit vertical in 12 units horizontal (I-per
cent slope) for diameters of 3 inches (76 mm) or more. 

P3005.4 Drain pipe sizing. Drain pipes shall be sized accord
ing to drainage fixture unit (d.f.u.) loads. The size of the drain
age piping shall not be reduced in size in the direction of flow. 
The following general procedure is permitted to be used: 

1. Draw an isometric layout or riser diagram denoting fix
tures on the layout. 

2. Assign d.f.u. values to each fixture group plus individ
ual fixtures using Table P3004. l. 

3. Starting with the top floor or most remote fixtures, 
work downstream toward the building drain accumu
lating d.f.u. values for fixture groups plus individual 
fixtures for each branch. Where multiple bath groups 
are being added, use the reduced d.f.u. values in Table 
P3004.l, which take into account probability factors of 
simultaneous use. 

4. Size branches and stacks by equating the assigned d.f.u. 
values to pipe sizes shown in Table P3005.4.l. 

5. Determine the pipe diameter and slope of the building 
drain and building sewer based on the accumulated 
d.f.u. values, using Table P3005.4.2. · 
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P3005.4.1 Branch and stack sizing. Branches and stacks 
shall be sized in accordance with Table P3005.4.l. Below 
grade drain pipes shall be not less than 11

/ 2 inches (38 mm) 
in diameter. Drain stacks shall be not smaller than the larg
est horizontal branch connected. 

Exceptions: 

1. A 4-inch by 3-inch (102 mm by 76 mm) closet 
bend or flange. 

2. A 4-inch (102 mm) closet bend connected to a 3-
inch (76 mm) stack tee shall not be prohibited. 

TABLE P3005.4.1 
MAXIMUM FIXTURE UNITS ALLOWED TO BE 
CONNECTED TO BRANCHES AND STACKS 

NOMINAL PIPE SIZE ANY HORIZONTAL ANY ONE VERTICAL 
(inches) FIXTURE BRANCH STACK OR DRAIN 

1114· - -
1112b 3 4 
2b 6 10 

2112b 12 20 

3 20 48 

4 160 240 

For SI: 1 inch= 25.4 mm. 
a. 11

/ 4-inch pipe size limited to a single-fixture drain or trap arm. See Table 
P3201.7. 

b. No water closets. 

P3005.4.2 Building drain and sewer size and slope. Pipe 
sizes and slope shall be determined from Table P3005.4.2 
on the basis of drainage load in fixture units (d.f.u.) com
puted from Table P3004.l. 

TABLE P3005.4.2 
MAXIMUM NUMBER OF FIXTURE UNITS ALLOWED 

TO BE CONNECTED TO THE BUILDING DRAIN, 
BUILDING DRAIN BRANCHES OR THE BUILDING SEWER 

DIAMETER OF SLOPE PER FOOT 

PIPE (inches) 1l 8 inch 114 inch 112 inch 

1\a,b - Note a Note a 
2b - 21 27 

2112b - 24 31 

3 36 42 50 

4 180 216 250 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm. 
a. 1112-inch pipe size limited to a building drain branch serving not more than 

two waste fixtures, or not more than one waste fixture if serving a pumped 
discharge fixture or food waste disposer discharge. I 

b. No water closets. 

P3005.5 Connections to offsets and bases of stacks. Hori
zontal branches shall connect to the bases of stacks at a point 
located not less than 10 times the diameter of the drainage 
stack downstream from the stack. Horizontal branches shall 
connect to horizontal stack offsets at a point located not less 
than 10 times the diameter of the drainage stack downstream 
from the upper stack. 
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SECTION P3006 
SIZING OF DRAIN PIPE OFFSETS 

P3006.1 Vertical offsets. An offset in a vertical drain, with a 
change of direction of 45 degrees (0.79 rad) or less from the 
vertical, shall be sized as a straight vertical drain. 

P3006.2 Horizontal offsets above the lowest branch. A 
stack with an offset of more than 45 degrees (0.79 rad) from 
the vertical shall be sized as follows: 

1. The portion of the stack above the offset shall be sized 
as for a regular stack based on the total number of fix
ture units above the offset. 

2. The offset shall be sized as for a building drain in 
accordance with Table P3005.4.2. 

3. The portion of the stack below the offset shall be sized 
as for the offset or based on the total number of fixture 
units on the entire stack, whichever is larger. 

P3006.3 Horizontal offsets below the lowest branch. In soil 
or waste stacks below the lowest horizontal branch, a change 
in diameter shall not be required if the offset is made at an 
angle not greater than 45 degrees (0.79 rad) from the vertical. 
If an offset greater than 45 degrees (0.79 rad) from the verti
cal is made, the offset and stack below it shall be sized as a 
building drain (see Table P3005.4.2). 

SECTION P3007 
SUMPS AND EJECTORS 

P3007.1 Building subdrains. Building subdrains that cannot 
be discharged to the sewer by gravity flow shall be dis
charged into a tightly covered and vented sump from which 
the liquid shall be lifted and discharged into the building 
gravity drainage system by automatic pumping equipment or 
other approved method. In other than existing structures, the 
sump shall not receive drainage from any piping within the 
building capable of being discharged by gravity to the build
ing sewer. 

P3007.2 Valves required. A check valve and a full open 
valve located on the discharge side of the check valve shall be 
installed in the pump or ejector discharge piping between the 
pump or ejector and the gravity drainage system. Access shall 
be provided to such valves. Such valves shall be located 
above the sump cover required by Section P3007.3.2 or, 
where the discharge pipe from the ejector is below grade, the 
valves shall be accessibly located outside the sump below 
grade in an access pit with a removable access cover. 

P3007.3 Sump design. The sump pump, pit and discharge 
piping shall conform to the requirements of Sections 
P3007.3.l through P3007.3.5. 

P3007.3.1 Sump pump. The sump pump capacity and 
head shall be appropriate to anticipated use requirements. 

P3007 .3.2 Sump pit. The sump pit shall be not less than 
18 inches (457 mm) in diameter and 24 inches (610 mm) 
deep, unless otherwise approved. The pit shall be accessi
ble and located so that drainage flows into the pit by grav
ity. The sump pit shall be constructed of tile, concrete, 
steel, plastic or other approved materials. The pit bottom 
shall be solid and provide permanent support for the 
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pump. The sump pit shall be fitted with a gas-tight remov
able cover that is installed above grade level or floor level, I 
or not more than 2 inches (51 mm) below grade or floor 
level. The cover shall be adequate to support anticipated 
loads in the area of use. The sump pit shall be vented in 
accordance with Chapter 31. 

P3007.3.3 Discharge pipe and fittings. Discharge pipe 
and fittings serving sump pumps and ejectors shall be con
structed of materials in accordance with Sections 
P3007.3.3.l and P3007.3.3.2 and shall be approved. 

P3007.3.3.1 Materials. Pipe and fitting materials shall 
be constructed of copper alloy, copper, CPVC, ductile I 
iron, PE, or PVC. 

P3007.3.3.2 Ratings. Pipe and fittings shall be rated 
for the maximum system operating pressure and tem
perature. Pipe fitting materials shall be compatible 
with the pipe material. Where pipe and fittings are bur
ied in the earth, they shall be suitable for burial. 

P3007.3.4 Maximum effluent level. The effluent level 
control shall be adjusted and maintained to at all times 
prevent the effluent in the sump from rising to within 2 
inches ( 51 mm) of the invert of the gravity drain inlet into 
the sump. 

P3007.3.5 Ejector connection to the drainage system. 
Pumps connected to the drainage system shall connect to a 
building sewer, building drain, soil stack, waste stack or 
horizontal branch drain. Where the discharge line connects 
into horizontal drainage piping, the connection shall be 
made through a wye fitting into the top of the drainage 
piping and such wye fitting shall be located not less than 
10 pipe diameters from the base of any soil stack, waste 
stack or fixture drain. 

P3007 .4 Sewage pumps and sewage ejectors. A sewage 
pump or sewage ejector shall automatically discharge the 
contents of the sump to the building drainage system. 

P3007.5 Macerating toilet systems and pumped waste sys-1 
terns. Macerating toilet systems and pumped waste systems 
shall comply with ASME Al12.3.4/CSA B45.9 and shall be 
installed in accordance with the manufacturer's instructions. 

P3007.6 Capacity. Sewage pumps and sewage ejectors shall 
have the capacity and head for the application requirements. 
Pumps and ejectors that receive the discharge of water closets 
shall be capable of handling spherical solids with a diameter 
of up to and including 2 inches (51 mm). Other pumps or 
ejectors shall be capable of handling spherical solids with a 
diameter of up to and including 1 inch (25.4 mm). The mini
mum capacity of a pump or ejector based on the diameter of 
the discharge pipe shall be in accordance with Table 3007 .6. 

Exceptions: 

1. Grinder pumps or grinder ejectors that receive the 
discharge of water closets shall have a discharge 
opening of not less than 11 

/ 4 inches (32 mm). 

2. Macerating toilet assemblies that serve single water 
closets shall have a discharge opening of not less 
than 3/ 4 inch (19 mm). 
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TABLE 3007.6 
MINIMUM CAPACITY OF SEWAGE PUMP OR SEWAGE EJECTOR 

DIAMETER OF THE CAPACITY OF PUMP OR EJECTOR 
DISCHARGE PIPE 

(inches) 
(gpm) 

2 21 

2112 30 

3 46 

For SI: 1inch=25.4 mm, 1 gallon per minute= 3.785 Lim. 

SECTION P3008 
BACKWATER VALVES 

P3008.1 Sewage backflow. Where the flood level rims of 
plumbing fixtures are below the elevation of the manhole 
cover of the next upstream manhole in the public sewer, the 
fixtures shall be protected by a backwater valve installed in 
the building drain, branch of the building drain or horizontal 
branch serving such fixtures. Plumbing fixtures having flood 
level rims above the elevation of the manhole cover of the 
next upstream manhole in the public sewer shall not dis
charge through a backwater valve. 

Exception: In existing buildings, fixtures above the eleva
tion of the manhole cover of the next upstream manhole in 
the public sewer shall not be prohibited from discharging 
through a backwater valve. 

P3008.2 Material. Bearing parts of backwater valves shall be 
of corrosion-resistant material. Backwater valves shall com
ply with ASME Al12.14.l, CSA B181.l or CSA B181.2. 

P3008.3 Seal. Backwater valves shall be constructed to pro
vide a mechanical seal against backflow. 

P3008.4 Diameter. Backwater valves, when fully opened, 
shall have a capacity not less than that of the pipes in which 
they are installed. 

P3008.5 Location. Backwater valves shall be installed so 
that the working parts are accessible for service and repair. 

SECTION P3009 
SUBSURFACE LANDSCAPE IRRIGATION SYSTEMS 

P3009.1 Scope. The provisions of this section shall govern 
the materials, design, construction and installation of subsur
face landscape irrigation systems connected to nonpotable 
water from on-site water i:euse systems. 

P3009.2 Materials. Above-ground drain, waste and vent pip
ing for subsurface landscape irrigation systems shall conform 
to one of the standards indicated in Table P3002.2(1). Sub
surface landscape irrigation, underground building drainage 
and vent pipe shall conform to one of the standards indicated 
in Table P3002.1(2). 

P3009.3 Tests. Drain, waste and vent piping for subsurface 
landscape irrigation systems shall be tested in accordance 
with Section P2503. 

P3009.4 Inspections. Subsurface landscape irrigation sys
tems shall be inspected in accordance with Section Rl09. 
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P3009.5 Disinfection. Disinfection shall not be required for 
on-site nonpotable reuse water for subsurface landscape irri
gation systems. 

P3009.6 Coloring. On-site nonpotable reuse water used for 
subsurface landscape irrigation systems shall not be required 
to be dyed. 

P3009.7 Sizing. The system shall be sized in accordance with 
the sum of the output of all water sources connected to the 
subsurface irrigation system. Where gray-water collection 
piping is connected to subsurface landscape irrigation sys
tems, gray-water output shall be calculated according to the 
gallons-per-day-per-occupant (liters per day per occupant) 
number based on the type of fixtures connected. The gray
water discharge shall be calculated by the following equa
tion: 

C=A XB 

where: 

A = Number of occupants: 

(Equation 30-1) 

Number of occupants shall be determined by the actual 
number of occupants, but not less than two occupants 
for one bedroom and one occupant for each additional 
bedroom. 

B = Estimated flow demands for each occupant: 

25 gallons (94.6 L) per day per occupant for showers, 
bathtubs and lavatories and 15 gallons (56.7 L) per day 
per occupant for clothes washers or laundry trays. 

C = Estimated gray-water discharge based on the total 
number of occupants. 

P3009.8 Percolation tests. The permeability of the soil in the 
proposed absorption system shall be determined by percola
tion tests or permeability evaluation. 

P3009.8.1 Percolation tests and procedures. Not less 
than three percolation tests in each system area shall be 
conducted. The holes shall be spaced uniformly in relation 
to the bottom depth of the proposed absorption system. 
More percolation tests shall be made where necessary, de
pending on system design. 

P3009.8.1.l Percolation test hole. The test hole shall 
be dug or bored. The test hole shall have vertical sides 
and a horizontal dimension of 4 inches to 8 inches (102 
mm to 203 mm). The bottom and sides of the hole shall 
be scratched with a sharp-pointed instrument to expose 
the natural soil. Loose material shall be removed from 
the hole and the bottom shall be covered with 2 inches 
(51 mm) of gravel or coarse sand. 

P3009.8.l.2 Test procedure, sandy soils. The hole 
shall be filled with clear water to not less than 12 inches 
(305 mm) above the bottom of the hole for tests in 
sandy soils. The time for this amount of water to seep 
away shall be determined, and this procedure shall be 
repeated if the water from the second filling of the hole 
seeps away in 10 minutes or less. The test shall proceed 
as follows: Water shall be added to a point not more 
than 6 inches (152 mm) above the gravel or coarse 
sand. Thereupon, from a fixed reference point, water 
levels shall be measured at 10-minute intervals for a 
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period of 1 hour. Where 6 inches (152 mm) of water 
seeps away in less than 10 minutes, a shorter interval 
between measurements shall be used. The water depth 
shall not exceed 6 inches (152 mm). Where 6 inches 
(152 mm) of water seeps away in less than 2 minutes, 
the test shall be stopped and a rate of less than 3 min
utes per inch (7.2 s/mm) shall be reported. The final 
water level drop shall be used to calculate the percola
tion rate. Soils not meeting these requirements shall be 
tested in accordance with Section P3009.8.l.3. 

P3009.8.l.3 Test procedure, other soils. The hole 
shall be filled with clear water, and a minimum water 
depth of 12 inches (305 mm) shall be maintained above 
the bottom of the hole for a 4-hour period by refilling 
whenever necessary or by use of an automatic siphon. 
Water remaining in the hole after 4 hours shall not be 
removed. Thereafter, the soil shall be allowed to swell 
not less than 16 hours or more than 30 hours. Immedi
ately after the soil swelling period, the measurements 
for determining the percolation rate shall be made as 
follows: any soil sloughed into the hole shall be 
removed and the water level shall be adjusted to 6 
inches (152 mm) above the gravel or coarse sand. 
Thereupon, from a fixed reference point, the water 
level shall be measured at 30-minute intervals for a 
period of 4 hours, unless two successive water level 
drops do not vary by more than 1

/ 16 inch (1.59 mm). Not 
less than three water level drops shall be observed and 
recorded. The hole shall be filled with clear water to a 
point not more than 6 inches (152 mm) above the 
gravel or coarse sand whenever it becomes nearly 
empty. Adjustments of the water level shall not be 
made during the three measurement periods except to 
the limits of the last measured water level drop. When 
the first 6 inches (152 mm) of water seeps away in less 
than 30 minutes, the time interval between measure
ments shall be 10 minutes and the test run for 1 hour. 
The water depth shall not exceed 5 inches (127 mm) at 
any time during the measurement period. The drop that 
occurs during the final measurement period shall be 
used in calculating the percolation rate. 

P3009.8.l.4 Mechanical test equipment. Mechanical 
percolation test equipment shall be of an approved 
type. 

P3009.8.2 Permeability evaluation. Soil shall be evalu
ated for estimated percolation based on structure and tex
ture in accordance with accepted soil evaluation practices. 
Borings shall be made in accordance with Section 
P3009.8.1.1 for evaluating the soil. 

P3009.9 Subsurface landscape irrigation site location. The 
surface grade of soil absorption systems shall be located at a 
point lower than the surface grade of any water well or reser
voir on the same or adjoining lot. Where this is not possible, 
the site shall be located so surface water drainage from the 
site is not directed toward a well or reservoir. The soil absorp
tion system shall be located with a minimum horizontal dis
tance between various elements as indicated in Table 
P3009.9. Private sewage disposal systems in compacted 
areas, such as parking lots and driveways, are prohibited. Sur-
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face water shall be diverted away from any soil absorption 
site on the same or neighboring lots. 

TABLE P3009.9 
LOCATION OF SUBSURFACE IRRIGATION SYSTEM 

MINIMUM HORIZONTAL DISTANCE 

ELEMENT STORAGE TANK 
IRRIGATION 

(feet) 
DISPOSAL FIELD 

(feet) 

Buildings 5 2 

Lot line adjoining private 
5 5 property 

Water wells 50 100 

Streams and lakes 50 50 

Seepage pits 5 5 

Septic tanks 0 5 

Water service 5 5 

Public water main 10 10 

For SI: 1 foot = 304.8 mm. 

P3009.10 Installation. Absorption systems shall be installed 
in accordance with Sections P3009 .10.1 through P3009 l.10.5 
to provide landscape irrigation without surfacing of water. 

P3009.10.l Absorption area. The total absorption area 
required shall be computed from the estimated daily gray
water discharge and the design-loading rate based on the 
percolation rate for the site. The required absorption area 
equals the estimated gray-water discharge divided by the 
design loading rate from Table P3009 .10.1. 

TABLE P3009.10.1 
DESIGN LOADING RATE 

PERCOLATION RATE DESIGN LOADING FACTOR 
(minutes per inch) (gallons per square foot per day) 

0 to less than 10 1.2 

10 to less than 30 0.8 

30 to less than 45 0.72 

45 to 60 0.4 

For SI: 1 minute per inch= min/25.4 mm, 
1 gallon per square foot= 40.7 L/rn.2. 

P3009.10.2 Seepage trench excavations. Seepage trench 
excavations shall be not less than 1 foot (304 mm) in 
width and not greater than 5 feet (1524 mm) in width. 
Trench excavations shall be spaced not less than 2 feet 
(610 mm) apart. The soil absorption area of a seepage 
trench shall be computed by using the bottom of the trench 
area (width) multiplied by the length of pipe. Individual 
seepage trenches shall be not greater than 100 feet (30 480 
mm) in developed length. 

P3009.10.3 Seepage bed excavations. Seepage bed exca
vations shall be not less than 5 feet (1524 mm) in width 
and have more than one distribution pipe. The absorption 
area of a seepage bed shall be computed by using the bot
tom of the trench area. Distribution piping in a seepage 
bed shall be uniformly spaced not greater than 5 feet (1524 
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mm) and not less than 3 feet (914 mm) apart, and greater 
than 3 feet (914 mm) and not less than 1 foot (305 mm) 
from the sidewall or headwall. 

P3009.10.4 Excavation and construction. The bottom of 
a trench or bed excavation shall be level. Seepage trenches 
or beds shall not be excavated where the soil is so wet that 
such material rolled between the hands forms a soil wire. 
Smeared or compacted soil surfaces in the sidewalls or 
bottom of seepage trench or bed excavations shall be scar
ified to the depth of smearing or compaction and the loose 
material removed. Where rain falls on an open excavation, 
the soil shall be left until sufficiently dry so a soil wire will 
not form when soil from the excavation bottom is rolled 
between the hands. The bottom area shall then be scarified 
and loose material removed. 

P3009.10.5 Aggregate and backfill. Not less than 6 
inches (150 mm) in depth of aggregate ranging in size 
from 112 to 2112 inches (12.7 mm to 64 mm) shall be laid 
into the trench below the distribution piping elevation. The 
aggregate shall be evenly distributed not less than 2 inches 
( 51 mm) in depth over the top of the distribution pipe. The 
aggregate shall be covered with approved synthetic mate
rials or 9 inches (229 mm) of uncompacted marsh hay or 
straw. Building paper shall not be used to cover the aggre
gate. Not less than 9 inches (229 mm) of soil backfill shall 
be provided above the covering. 

P3009.11 Distribution piping. Distribution piping shall be 
not less than 3 inches (76 mm) in diameter. Materials shall 
comply with Table P3009.1 l. The top of the distribution pipe 
shall be not less than 8 inches (203 mm) below the original 
surface. The slope of the distribution pipes shall be not less 
than 2 inches (51 nun) and not greater than 4 inches (102 
mm) per 100 feet (30 480 mm). 

TABLE P3009.11 
DISTRIBUTION PIPE 

MATERIAL 

Polyethylene (PE) plastic pipe 

Polyvinyl chloride (PVC) plastic pipe 

Polyvinyl chloride (PVC) plastic pipe with 
a 3.5-inch 0.D. and solid cellular core or 
composite wall 

For SI: 1 inch= 25.4 mm. 

STANDARD 

ASTMF405 

ASTMD2729 

ASTMF 1488 

P3009.11.1 Joints. Joints in distribution pipe shall be 
made in accordance with Section P3003 of this code. 

SECTION P3010 
REPLACEMENT OF UNDERGROUND SEWERS 

BY PIPE BURSTING METHODS 

P3010.1 General. This section shall govern the replacement 
of existing building sewer piping by pipe-bursting methods. 

P3010.2 Applicability. The replacement of building sewer 
piping by pipe bursting methods shall be limited to gravity 
drainage piping of sizes 6 inches (150 mm) and smaller. The 
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replacement piping shall be of the same nominal size as the 
existing piping. 

P3010.3 Preinstallation inspection. The existing piping sec
tions to be replaced shall be inspected internally by a 
recorded video camera survey. The survey shall include nota
tions of the position of cleanouts and the depth of connections 
to the existing piping. 

P3010.4 Pipe. The replacement pipe shall be made of a high
density polyethylene (HDPE) that conforms to cell classifica
tion number PE3608, PE4608 or PE4710 as indicated in 
ASTM F 714. The pipe fittings shall be manufactured with an 
SDR of 17 and in compliance with ASTM F 714. 

P3010.5 Pipe fittings. Pipe fittings to be connected to the 
replacement piping shall be made of high-density polyethylene 
(HDPE) that conforms to cell classification number PE3608, 
PE4608 or PE4710 as indicated in ASTM F 714. The pipe fit
tings shall be manufactured with an SDR of 17 and in compli
ance with ASTM D 2683. 

P3010.6 Cleanouts. Where the existing building sewer did 
not have cleanouts meeting the requirements of this code, 
cleanout fittings shall be installed as required by this code. 

P3010.7 Post-installation inspection. The completed 
replacement piping section shall be inspected internally by a 
recorded video camera survey. The video survey shall be 
reviewed and approved by the building official prior to pres
sure testing of the replacement piping system. 

P3010.8 Pressure testing. The replacement piping system 
and the connections to the replacement piping shall be tested 
in accordance with Section P2503.4. 
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CHAPTER 31 

VENTS 

User note: Code change proposals to this chapter will be considered by the IRC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P3101 
VENT SYSTEMS 

P3101.1 General. This chapter shall govern the selection and 
installation of piping, tubing and fittings for vent systems. This 
chapter shall control the minimum diameter of vent pipes, cir
cuit vents, branch vents and individual vents, and the size and 
length of vents and various aspects of vent stacks and stack 
vents. Additionally, this chapter regulates vent grades and 
connections, height above fixtures and relief vents for stacks 
and fixture traps, and the venting of sumps and sewers. 

P3101.2 Trap seal protection. The plumbing system shall be 

I 
provided with a system of vent piping that will allow the 
admission or emission of air so that the liquid seal of any fix
ture trap shall not be subjected to a pressure differential of 
more than 1 inch of water column (249 Pa). 

P3101.2.1 Venting required. Every trap and trapped fix
ture shall be vented in accordance with one of the venting 
methods specified in this chapter. 

P3101.3 Use limitations. The plumbing vent system shall not 
be used for purposes other than the venting of the plumbing 
system. 

P3101.4 Extension outside a structure. In climates where 
the 97 .5-percent value for outside design temperature is 0°F 
(-18°C) or less (ASHRAE 97.5-percent column, winter, see 
Chapter 3), vent pipes installed on the exterior of the structure 
shall be protected against freezing by insulation, heat or both. 
Vent terminals shall be protected from frost closure in accor
dance with Section P3103.2. 

P3101.5 Flood resistance. In flood hazard areas as estab
lished by Table R301.2(1), vents shall be located at or above 
the elevation required in Section R322.l (flood hazard areas 
including A Zones) or R322.2 (coastal high-hazard areas 
including V Zones). 

SECTION P3102 
VENT STACKS AND STACK VENTS 

P3102.l Required vent extension. The vent system serving 
each building drain shall have not less than one vent pipe that 
extends to the outdoors. 

P3102.2 Installation. The required vent shall be a dry vent 
that connects to the building drain or an extension of a drain 
that connects to the building drain. Such vent shall not be an 
island fixture vent as permitted by Section P3112. 

P3102.3 Size. The required vent shall be sized in accordance 
with Section P3113.l based on the required size of the build
ing drain. 
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SECTION P3103 
VENT TERMINALS 

P3103.l Roof extension. Open vent pipes that extend 
through a roof shall be terminated not less than 6 inches (152 · 
mm) above the roof or 6 inches (152 mm) above the antici
pated snow accumulation, whichever is greater. Where a roof 
is to be used for assembly, as a promenade, observation deck 
or sunbathing deck or for similar purposes, open vent pipes 
shall terminate not less than 7 feet (2134 mm) above the roof. 

P3103.2 Frost closure. Where the 97.5-percent value for out
side design temperature is 0°F (-l8°C) or less, vent exten
sions through a roof or wall shall be not less than 3 inches (76 
mm) in diameter. Any increase in the size of the vent shall be 
made not less than 1 foot (304.8 mm) inside the thermal enve
lope of the building. 

P3103.3 Flashings and sealing. The juncture of each vent 
pipe with the roof line shall be made water tight by an 
approved flashing. Vent extensions in walls and soffits shall 
be made weather tight by caulking. 

P3103.4 Prohibited use. A vent terminal shall not be used 
for any purpose other than a vent terminal. 

P3103.5 Location of vent terminal. An open vent terminal 
from a drainage system shall not be located less than 4 feet 
(1219 mm) directly beneath any door, openable window, or 
other air intake opening of the building or of an adjacent 
building, nor shall any such vent terminal be within 10 feet 
(3048 mm) horizontally of such an opening unless it is not 
less than 3 feet (914 mm) above the top of such opening. 

P3103.6 Extension through the wall. Vent terminals 
extending through the wall shall terminate not less than 10 
feet (3048 mm) from the lot line and 10 feet (3048 mm) 
above the highest adjacent grade within 10 feet (3048 mm) 
horizontally of the vent terminal. Vent terminals shall not ter
minate under the overhang of a structure with soffit vents. 
Side wall vent terminals shall be protected to prevent birds or 
rodents from entering or blocking the vent opening. 

SECTION P3104 
VENT CONNECTIONS AND GRADES 

P3104.1 Connection. Individual branch and circuit vents shall 
connect to a vent stack, stack vent or extend to the open air. 

Exception: Individual, branch and circuit vents shall be 
permitted to terminate at an air admittance valve in accor
dance with Section P3114. 

P3104.2 Grade. Vent and branch vent pipes shall be graded, 
connected and supported to allow moisture and condensate to 
drain back to the soil or waste pipe by gravity. 
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P3104.3 Vent connection to drainage system. A dry vent 
connecting to a horizontal drain shall connect above the cen
terline of the horizontal drain pipe. 

P3104.4 Vertical rise of vent. A dry vent shall rise vertically 
to not less than 6 inches (152 mm) above the flood level rim 
of the highest trap or trapped fixture being vented. 

P3104.5 Height above fixtures. A connection between a 
vent pipe and a vent stack or stack vent shall be made not less 
than 6 inches (152 mm) above the flood level rim of the high
est fixture served by the vent. Horizontal vent pipes forming 
branch vents shall be not less than 6 inches (152 mm) above 
the flood level rim of the highest fixture served. 

P3104.6 Vent for future fixtures. Where the drainage piping 
has been roughed-in for future fixtures, a rough-in connection 
for a vent, not less than one-half the diameter of the drain, 
shall be installed. The vent rough-in shall connect to the vent 
system or shall be vented by other means as provided in this 
chapter. The connection shall be identified to indicate that the 
connection is a vent. 

SECTION P3105 
FIXTURE VENTS 

P3105.1 Distance of trap from vent. Each fixture trap shall 
have a protecting vent located so that the slope and the devel
oped length in the fixture drain from the trap weir to the vent 
fitting are within the requirements set forth in Table P3105.1. 

Exception: The developed length of the fixture drain from 
the trap weir to the vent fitting for self-siphoning fixtures, 
such as water closets, shall not be limited. 

TABLE P3105.1 
MAXIMUM DISTANCE OF FIXTURE TRAP FROM VENT 

SIZE OF TRAP SLOPE 
(inches) (inch per foot) 

1114 1/4 

1112 1/4 

2 \ 
3 118 

4 118 

For SI: 1 inch = 25 .4 =· 1 foot= 304.8 =, 
1 inch per foot= 83.3 mm/m. 

DISTANCE FROM 
TRAP(feet) 

5 

6 

8 

12 

16 

P3105.2 Fixture drains. The total fall in a fixture drain 
resulting from pipe slope shall not exceed one pipe diameter, 
nor shall the vent pipe connection to a fixture drain, except 
for water closets, be below the weir of the trap. 

P3105.3 Crown vent prohibited. A vent shall not be 
installed within two pipe diameters of the trap weir. 

SECTION P3106 
INDIVIDUAL VENT 

P3106.1 Individual vent permitted. Each trap and trapped 
fixture shall be permitted to be provided with an individual 
vent. The individual vent shall connect to the fixture drain of 
the trap or trapped fixture being vented. 
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SECTION P3107 
COMMON VENT 

P3107.1 Individual vent as common vent. An individual 
vent shall be permitted to vent two traps or trapped fixtures as 
a common vent. The traps or trapped fixtures being common 
vented shall be located on the same floor level. 

P3107.2 Connection at the same level. Where the fixture 
drains being common vented connect at the same level, the 
vent connection shall be at the interconnection of the fixture 
drains or downstream of the interconnection. 

P3107.3 Connection at different levels. Where the fixture 
drains connect at different levels, the vent shall connect as a 
vertical extension of the vertical drain. The vertical drain pipe 
connecting the two fixture drains shall be considered the vent 
for the lower fixture drain, and shall be sized in accordance 
with Table P3107.3. The upper fixture shall not be a water 
closet. 

PIPE SIZE 
(inches) 

1112 

2 

21/2 to 3 

TABLE P3107.3 
COMMON VENT SIZES 

MAXIMUM DISCHARGE FROM 
UPPER FIXTURE DRAIN (d.f.u.) 

1 

4 

6 

For SI: 1 inch= 25.4 =· 

SECTION P3108 
WET VENTING 

P3108.1 Horizontal wet vent permitted. Any combination 
of fixtures within two bathroom groups located on the same 
floor level shall be permitted to be vented by a horizontal wet 
vent. The wet vent shall be considered the vent for the fix
tures and shall extend from the connection of the dry vent 
along the direction of the flow in the drain pipe to the most 
downstreamfixture drain connection. Eachfixture drain shall 
connect horizontally to the horizontal branch being wet 
vented or shall have a dry vent. Each wet-vented fixture drain 
shall connect independently to the horizontal wet vent. Only 
the fixtures within the bathroom groups shall connect to the 
wet-vented horizontal branch drain. Any additional fixtures 
shall discharge downstream of the horizontal wet vent. 

P3108.2 Dry vent connection. The required dry-vent con
nection for wet-vented systems shall comply with Sections 
P3108.2.l and P3108.2.2. 

P3108.2.1 Horizontal wet vent. The dry-vent connection 
for a horizontal wet-vent system shall be an individual 
vent or a common vent for any bathroom group fixture, 
except an emergency floor drain. Where the dry vent con
nects to a water closet fixture drain, the drain shall connect 
horizontally to the horizontal wet vent system. Not more 
than one wet-ventedfixture drain shall discharge upstream 
of the dry-vented fixture drain connection. 

P3108.2.2 Vertical wet vent. The dry-vent connection for 
a vertical wet-vent system shall be an individual vent or 
common vent for the most upstreamfixture drain. 
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P3108.3 Size. Horizontal and vertical wet vents shall be not 
less than the size as specified in Table P3108.3, based on the 
fixture unit discharge to the wet vent. The dry vent serving 
the wet vent shall be sized based on the largest required diam
eter of pipe within the wet-vent system served by the dry 
vent. 

TABLE P3108.3 
WET VENT SIZE 

WET VENT PIPE SIZE FIXTURE UNIT LOAD 
(inches) (d.f.u.) 

1112 1 

2 4 

2112 6 

3 12 

4 32 

For SI: 1 inch= 25.4 mm. 

P3108.4 Vertical wet vent permitted. A combination of fix
tures located on the same floor level shall be permitted to be 
vented by a vertical wet vent. The vertical wet vent shall be 
considered the vent for the fixtures and shall extend from the 
connection of the dry vent down to the lowest fixture drain 
connection. Each wet-vented fixture shall connect indepen
dently to the vertical wet vent. All water closet drains shall 
connect at the same elevation. Other fixture drains shall con
nect above or at the same elevation as the water closet fixture 
drains. The dry vent connection to the vertical wet vent shall 
be an individual or common vent serving one or two fixtures. 

P3108.5 Trap weir to wet vent distances. The maximum 
developed length of wet-vented fixture drains shall comply 
with TableP3105.l. · 

SECTION P3109 
WASTE STACK VENT 

P3109.1 Waste stack vent permitted. A waste stack shall be 
considered a vent for all of the fixtures discharging to the 
stack where installed in accordance with the requirements of 
this section. 

P3109.2 Stack installation. The waste stack shall be vertical, 
and both horizontal and vertical offsets shall be prohibited 
between the lowest fixture drain connection and the highest 
fixture drain connection to the stack. Every fixture drain shall 
connect separately to the waste stack. The stack shall not 
receive the discharge of water closets or urinals. 

P3109.3 Stack vent. A stack vent shall be installed for the 
waste stack. The size of the stack vent shall be not less than 
the size of the waste stack. Offsets shall be permitted in the 
stack vent and shall be located not less than 6 inches (152 
mm) above the flood level of the highest fixture, and shall be 
in accordance with Section P3104.5. The stack vent shall be 
permitted to connect with other stack vents and vent stacks in 
accordance with Section P3113.3. 

P3109.4 Waste stack size. The waste stack shall be sized 
based on the total discharge to the stack and the discharge 
within a branch interval in accordance with Table P3109.4. 
The waste stack shall be the same size throughout the length 
. of the waste stack. 
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TABLE P3109.4 
WASTE STACK VENT SIZE 

VENTS 

STACK SIZE 
MAXIMUM NUMBER OF FIXTURE UNITS (d.f.u.) 

(inches) Total discharge into Total discharge 
one branch interval for stack 

1112 1 2 

2 2 4 

2112 No limit 8 

3 No limit 24 

4 No limit 50 

For SI: 1 inch= 25.4 mm. 

SECTION P3110 
CIRCUIT VENTING 

P3110.1 Circuit vent permitted. Not greater than eight fix
tures connected to a horizontal branch drain shall be permit
ted to be circuit vented. Each fixture drain shall connect 
horizontally to the horizontal branch being circuit vented. 
The horizontal branch drain shall be classified as a vent from 
the most downstream fixture drain connection to the most 
upstreamfixture drain connection to the horizontal branch. 

P3110.2 Vent connection. The circuit vent connection shall 
be located between the two most upstreamfixture drains. The 
vent shall connect to the horizontal branch and shall be 
installed in accordance with Section P3104. The circuit vent 
pipe shall not receive the discharge of any soil or waste. 

P3110.3 Slope and size of horizontal branch. The slope of 
the vent section of the horizontal branch drain shall be not 
greater than one unit vertical in 12 units horizontal (8-percent 
slope). The entire length of the vent section of the horizontal 
branch drain shall be sized for the total drainage discharge to 
the branch in accordance with Table P3005.4.l. 

P3110.4 Additional fixtures. Fixtures, other than the circuit 
vented fixtures shall be permitted to discharge, to the hori
zontal branch drain. Such fixtures shall be located on the 
same floor as the circuit vented fixtures and shall be either 
individually or common vented. 

SECTION P3111 
COMBINATION WASTE AND VENT SYSTEM 

P3111.1 Type of fixtures. A combination waste and vent 
system shall not serve fixtures other than floor drains, sinks 
and lavatories. A combination waste and vent system shall 
not receive the discharge of a food waste disposer. I 
P3111.2 Installation. The only vertical pipe of a combina
tion waste and vent system shall be the connection between 
the fixture drain and the horizontal combination waste and 
vent pipe. The vertical distance shall be not greater than 8 feet 
(2438 mm). 

P3111.2.1 Slope. The horizontal combination waste and 
vent pipe shall have a slope of not greater than 1

/ 2 unit ver
tical in 12 units horizontal (4-percent slope). The mini
mum slope shall be in accordance with Section P3005.3. 
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P3111.2.2 Connection. The combination waste and vent 
system shall be provided with a dry vent connected at any 
point within the system or the system shall connect to a 
horizontal drain that serves vented fixtures located on the 
same floor. Combination waste and vent systems connect
ing to building drains receiving only the discharge from 
one or more stacks shall be provided with a dry vent. The 
vent connection to the combination waste and vent pipe 
shall extend vertically to a point not less than 6 inches 
(152 mm) above the flood level rim of the highest fixture 
being vented before offsetting horizontally. 

P3111.2.3 Vent size. The vent shall be sized for the total 
fixture unit load in accordance with Section P31l3 .1. 

P3111.2.4 Fixture branch or drain. The fixture branch 
or fixture drain shall connect to the combination waste and 
vent within a distance specified in Table P3105.1. The 
combination waste and vent pipe shall be considered the 
vent for the fixture. 

P3111.3 Size. The size of a combination drain and vent pipe 
shall be not less than that specified in Table 3111.3. The hori
zontal length of a combination drain and vent system shall be 
unlimited. 

TABLE P3111.3 
SIZE OF COMBINATION WASTE AND VENT PIPE 

MAXIMUM NUMBER OF FIXTURE UNITS (d.f.u.) 
DIAMETER PIPE Connecting to a Connecting to a 

(inches) horlzontal branch buildlng drain or 
or stack bulldlng subdraln 

2 3 4 

2112 6 26 

3 12 31 

4 20 50 

For SI: 1inch=25.4 mm. 

SECTION P3112 
ISLAND FIXTURE VENTING 

P3112.1 Limitation. Island fixture venting shall not be per
mitted for fixtures other than sinks and lavatories. Kitchen 

I sinks with a dishwasher waste connection, a food waste dis
poser, or both, in combination with the kitchen sink waste, 
shall be permitted to be vented in accordance with this sec-
tion. 

P3112.2 Vent connection. The island fixture vent shall con
nect to the fixture drain as required for an individual or com
mon vent. The vent shall rise vertically to above the drainage 
outlet of the fixture being vented before offsetting horizon
tally or vertically downward. The vent or branch vent for 
multiple island fixture vents shall extend not less than 6 
inches (152 mm) above the highest island fixture being 
vented before connecting to the outside vent terminal. 

P3112.3 Vent installation below the fixture flood level rim. 
The vent located below the flood level rim of the fixture being 
vented shall be installed as required for drainage piping in 
accordance with Chapter 30, except for sizing. The vent shall 
be sized in accordance with Section P3 l l 3.1. The lowest point 
of the island fixture vent shall connect full size to the drainage 
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system. The connection shall be to a vertical drain pipe or to 
the top half of a horizontal drain pipe. Cleanouts shall be pro
vided in the island fixture vent to permit rodding of all vent 
piping located below the flood level rim of the fixtures. Rod
ding in both directions shall be permitted through a cleanout. 

SECTION P3113 
VENT PIPE SIZING 

P3113.l Size of vents. The required diameter of individual 
vents, branch vents, circuit vents, vent stacks and stack vents 
shall be not less than one-half the required diameter of the 
drain served. The required size of the drain shall be deter
mined in accordance with Chapter 30. Vent pipes shall be not 
less than 11

/ 4 inches (32 mm) in diameter. Vents exceeding 40 
feet (12 192 mm) in developed length shall be increased by 
one nominal pipe size for the entire developed length of the 
vent pipe. 

P3113.2 Developed length. The developed length of individ
ual, branch, and circuit vents shall be measured from the far
thest point of vent connection to the drainage system, to the 
point of connection to the vent stack, stack vent or termina
tion outside of the building. 

P3113.3 Branch vents. Where branch vents are connected to 
a common branch vent, the common branch vent shall be 
sized in accordance with this section, based on the size of the 
common horizontal drainage branch that is or would be 
required to serve the total drainage fixture unit (d.f.u.) load 
being vented. 

P3113.4 Sump vents. Sump vent sizes shall be determined in 
accordance with Sections P3113.4.l andP3113.4.2. 

P3113.4.1 Sewage pumps and sewage ejectors other 
than pneumatic. Drainage piping below sewer level shall 
be vented in the same manner as that of a gravity system. 
Building sump vent sizes for sumps with sewage pumps or 
sewage ejectors, other than pneumatic, shall be determined 
in accordance with Table P3113.4.1. 

P3113.4.2 Pneumatic sewage ejectors. The air pressure 
relief pipe from a pneumatic sewage ejector shall be con
nected to an independent vent stack terminating as 
required for vent extensions through the roof. The relief 
pipe shall be sized to relieve air pressure inside the ejector 
to atmospheric pressure, but shall be not less than 11

/ 4 
inches (32 mm) in size. 

SECTION P3114 
AIR ADMITTANCE VALVES 

P3114.1 General. Vent systems using air admittance valves 
shall comply with this section. Individual and branch-type air 
admittance valves shall conform to ASSE 1051. Stack-type 
air admittance valves shall conform to ASSE 1050. 

P3114.2 Installation. The valves shall be installed in accor
dance with the requirements of this section and the manufac
turer's instructions. Air admittance valves shall be installed 
after the DWV testing required by Section P2503.5.l or 
P2503.5.2 has been performed. 
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TABLE P3113.4.1 
SIZE AND LENGTH OF SUMP VENTS 

MAXIMUM DEVELOPED LENGTH OF VENT (feet)" 
DISCHARGE CAPACITY OF PUMP 

Diameter of vent (inches) (gpm) 
1'/4 111. 2 211. 3 

10 No limitb No limit No limit No limit No limit 

20 270 No limit No limit No limit No limit 

40 72 160 No limit No limit No limit 

60 31 75 270 No limit No limit 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 gallon per minute (gpm) = 3.785 Lim. 
a. Developed length plus an appropriate allowance for entrance losses and friction caused by fittings, changes in direction and diameter. Suggested allowances 

shall be obtained from NBS Monograph 31 or other approved sources. An allowance of 50 percent of the developed length shall be assumed if a more precise 
value is not available. 

b. Actual values greater than 500 feet. 

P3114.3 Where permitted. Individual vents, branch vents, 
circuit vents and stack vents shall be permitted to terminate 
with a connection to an air admittance valve. Individual and 
branch type air admittance valves shall vent only :fixtures that 
are on the same floor level and connect to a horizontal branch 
drain. 

P3114.4 Location. Individual and branch air admittance 
valves shall be located not less than 4 inches (102 mm) above 
the horizontal branch drain or fixture drain being vented. 
Stack-type air admittance valves shall be located not less than 
6 inches (152 mm) above the flood level rim of the highest 
fixture being vented. The air admittance valve shall be 
located within the maximum developed length permitted for 
the vent. The air admittance valve shall be installed not less 
than 6 inches (152 mm) above insulation materials where 
installed in attics. 

P3114.5 Access and ventilation. Access shall be provided to 

I air admittance valves. Such valves shall be installed in a loca
tion that allows air to enter the valve. 

P3114.6 Size. The air admittance valve shall be rated for the 
size of the vent to which the valve is connected. 

P3114.7 Vent required. Within each plumbing system, not 
less than one stack vent or a vent stack shall extend outdoors 
to the open air. 

P3114.8 Prohibited installations. Air admittance valves 

I 
shall not be used to vent sumps or tanks except where the 
vent system for the sump or tank has been designed by an 
engineer. 

2015 INTERNATIONAL RESIDENTIAL CODE® 651 



652 2015 INTERNATIONAL RESIDENTIAL CODE® 



CHAPTER 32 

TRAPS 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P3201 
FIXTURE TRAPS 

P3201.1 Design of traps. Traps shall be of standard design, 
shall have smooth uniform internal waterways, shall be self
cleaning and shall not have interior partitions except where 
integral with the fixture. Traps shall be constructed of lead, 

I cast iron, copper or copper alloy or approved plastic. Copper 
or copper alloy traps shall be not less than No. 20 gage (0.8 
mm) thickness. Solid connections, slip joints and couplings 
shall be permitted to be used on the trap inlet, trap outlet, or 
within the trap seal. Slip joints shall be accessible. 

P3201.2 Trap seals. Each fixture trap shall have a liquid seal 
of not less than 2 inches (51 mm) and not more than 4 inches 
(102mm). 

P3201.2.1 Trap seal protection. Traps seals of emer
gency floor drain traps and traps subject to evaporation 
shall be protected by one of the methods in Sections 
P3201.2.l.1 through P3201.2.l.4. 

P3201.2.1.1 Potable water-supplied trap seal primer 
valve. A potable water-supplied trap seal primer valve 
shall supply water to the trap. Water-supplied trap seal 
primer valves shall conform to ASSE 1018. The dis
charge pipe from the trap seal primer valve shall connect 
to the trap above the trap seal on the inlet side of the trap. 

P3201.2.1.2 Reclaimed or gray-water-supplied trap 
seal primer valve. A reclaimed or gray-water-supplied 
trap seal primer valve shall supply water to the trap. 
Water-supplied trap seal primer valves shall conform to 
ASSE 1018. The quality of reclaimed or gray water 
supplied to trap seal primer valves shall be in accor
dance with the requirements of the manufacturer of the 
trap seal primer valve. The discharge pipe from the trap 
seal primer valve shall connect to the trap above the 
trap seal on the inlet side of the trap. 

P3201.2.1.3 Waste-water-supplied trap primer 
device. A waste-water-supplied trap primer device 
shall supply water to the trap. Waste-water-supplied 
trap primer devices shall conform to ASSE 1044. The 
discharge pipe from the trap seal primer device shall 
connect to the trap above the trap seal on the inlet side 
of the trap. 

P3201.2.1.4 Barrier-type trap seal protection device. 
A barrier-type trap seal protection device shall protect 
the floor drain trap seal from evaporation. Barrier-type 
floor drain trap seal protection devices shall conform to 
ASSE 1072. The devices shall be installed in accor
dance with the manufacturer's instructions. 
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P3201.3 Trap setting and protection. Traps shall be set 
level with respect to their water seals and shall be protected 
from freezing. Trap seals shall be protected from siphonage, 
aspiration or back pressure by an approved system of venting 
(see Section P3101). 

P3201.4 Building traps. Building traps shall be prohibited. I 
P3201.5 Prohibited trap designs. The following types of 
traps are prohibited: 

1. Bell traps. 

2. Separate fixture traps with interior partitions, except 
those lavatory traps made of plastic, stainless steel or 
other corrosion-resistant material. 

3. "S" traps. 

4. Drum traps. 

5. Trap designs with moving parts. 

P3201.6 Number of fixtures per trap. Each plumbing fix
ture shall be separately trapped by a water seal trap. The ver
tical distance from the fixture outlet to the trap weir shall not 
exceed 24 inches (610 mm) and the horizontal distance shall 
not exceed 30 inches (762 mm) measured from the center line 
of the fixture outlet to the centerline of the inlet of the trap. 
The height of a clothes washer standpipe above a trap shall 
conform to Section P2706. l.2. Fixtures shall not be double 
trapped. 

Exceptions: 

1. Fixtures that have integral traps. 

2. A single trap shall be permitted to serve two or three 
like fixtures limited to kitchen sinks, laundry tubs 
and lavatories. Such fixtures shall be adjacent to 
each other and located in the same room with a con
tinuous waste arrangement. The trap shall be 
installed at the center fixture where three fixtures are 
installed. Common trapped fixture outlets shall be 
not more than 30 inches (762 mm) apart. 

3. Connection of a laundry tray waste line into a stand
pipe for the automatic clothes-washer drain shall be 
permitted in accordance with Section P2706. l.2. l. 

P3201.7 Size of fixture traps. Trap sizes for plumbing fix-1 
tures shall be as indicated in Table P3201.7. Where the tail
piece of a plumbing fixture is larger than that indicated in 
Table P3201.7, the trap size shall be the same nominal size as 
the fixture tailpiece. A trap shall not be larger than the drain
age pipe into which the trap discharges. 
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TABLE P3201.7 
SIZE OF TRAPS FOR PLUMBING FIXTURES 

TRAP SIZE 
PLUMBING FIXTURE MINIMUM 

(Inches) 

Bathtub (with or without shower head and/or 
1112 

whirlpool attachments) 

Bidet 1114 

Clothes washer standpipe 2 

Dishwasher (on separate trap) 1112 

Floor drain 2 

Kitchen sink (one or two traps, with or 
without dishwasher and food waste disposer) 1112 

Laundry tub (one or more compartments) 1112 

Lavatory 1114 

Shower (based on the total flow rate through 
showerheads and bodysprays) 
Flow rate: 

5.7 gpm and less 1112 
More than 5.7 gpm up to 12.3 gpm 2 
More than 12.3 gpm up to 25.8 gpm 3 
More than 25.8 gpm up to 55.6 gpm 4 

For SI: 1 inch= 25.4 mm. 
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CHAPTER 33 

STORM DRAINAGE 

User note: Code change proposals to this chapter will be considered by the !RC - Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page xvii. 

SECTION P3301 
GENERAL 

P3301.1 Scope. The provisions of this chapter shall govern 
the materials, design, construction and installation of storm 
drainage. 

SECTION P3302 
SUBSOIL DRAINS 

P3302.1 Subsoil drains. Subsoil drains shall be open-jointed, 
horizontally split or perforated pipe conforming to one of the 
standards listed in Table P3302.l. Such drains shall be not 
less than 4 inches (102 mm) in diameter. Where the building 
is subject to backwater, the subsoil drain shall be protected by 
an accessibly located backwater valve. Subsoil drains shall 
discharge to a trapped area drain, sump, dry well or approved 
location above ground. The subsoil sump shall not be 
required to have either a gas-tight cover or a vent. The sump 
and pumping system shall comply with Section P3303. 

SECTION P3303 
SUMPS AND PUMPING SYSTEMS 

P3303.1 Pumping system. The sump pump, pit and dis
charge piping shall conform to Sections P3303.l.1 through 
P3303.l.4. 

P3303.l.1 Pump capacity and head. The sump pump 
shall be of a capacity and head appropriate to anticipated 
use requirements. 

P3303.1.2 Sump pit. The sump pit shall be not less than 
18 inches (457 mm) in diameter and 24 inches (610 mm) 
deep, unless otherwise approved. The pit shall be accessi
ble and located so that all drainage flows into the pit by 
gravity. The sump pit shall be constructed of tile, steel, 
plastic, cast-iron, concrete or other approved material, 
with a removable cover adequate to support anticipated 

loads in the area of use. The pit floor shall be solid and 
provide permanent support for the pump. 

P3303.l.3 Electrical. Electrical outlets shall meet the 
requirements of Chapters 34 through 43. 

P3303.1.4 Piping. Discharge piping shall meet the 
requirements of Sections P3002.l, P3002.2, P3002.3 and 
P3003. Discharge piping shall include an accessible full 
flow check valve. Pipe and fittings shall be the same size 
as, or larger than, the pump discharge tapping. 

TABLE P3302.1 
SUBSOIL DRAIN PIPE 

MATERIAL STANDARD 

Cast-iron pipe ASTM A 74; ASTM A 888; CISPI 301 

Polyethylene (PE) plastic pipe ASTM F 405; CSA B182.1; CSA B182.6; CSA Bl82.8 

Polyvinyl chloride (PVC) ASTM D 2729; ASTM D3034; ASTM F 891; 
Plastic pipe (type sewer pipe, SDR 35, PS25, PS50 or PSlOO) CSA B182.2; CSA B182.4 

Stainless steel drainage systems, Type 316L ASME Al12.3. l 

Vitrified clay pipe ASTM C 4; ASTM C 700 
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PartVIH~Electrical 

CHAPTER 34 

GENERAL REQUIREMENTS 

This Electrical Part (Chapters 34 through 43) is produced and copyrighted by the National Fire Protection Association (NFPA) 
and is based on the 2014 National Electrical Code® (NEC®) (NFP A 70® -2014 ), copyright 2013, National Fire Protection Associ
ation, all rights reserved. Use of the Electrical Part is pursuant to license with the NFP A. 

The title National Electrical Code®, the acronym NEC® and the document number NFP A 70® are registered trademarks of the 
National Fire Protection Association, Quincy, Massachusetts. The section numbers appearing in parentheses or brackets after 
IRC text are the section numbers of the corresponding text in the National Electrical Code (NFPA 70). 

™PORTANT NOTICE AND DISCLAIMER CONCERNING THE NEC AND TIDS ELECTRICAL PART. 
This Electrical Part is a compilation of provisions extracted from the 2014 edition of the NEC. The NEC, like all NFPA codes 
and standards, is developed through a consensus standards development process approved by the American National Standards 
Institute. This process brings together volunteers representing varied viewpoints and interests to achieve consensus on fire and 
other safety issues. While the NFP A administers the process and establishes rules to promote fairness in the development of con
sensus, it does not independently test, evaluate or verify the accuracy of any information or the soundness of any judgments con
tained in its codes and standards. 

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether special, 
indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance on the NEC or 
this Electrical Part. The NFP A also makes no guaranty or warranty as to the accuracy or completeness of any information pub
lished in these documents. 

In issuing and making the NEC and this Electrical Part available, the NFP A is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person or entity 
to someone else. Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the 
advice of a competent professional in determining the exercise of reasonable care in any given circumstances. 

The NFP A has no power, nor does it undertake, to police or enforce compliance with the contents of the NEC and this Electri
cal Part. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with these documents. 
Any certification or other statement of compliance with the requirements of these documents shall not be attributable to the 
NFPA and is solely the responsibility of the certifier or maker of the statement. 

For additional notices and disclaimers concerning NFPA codes and standards see www.nfpa.org/disclaimers. 

SECTION E3401 
GENERAL 

E3401.1 Applicability. The provisions of Chapters 34 
through 43 shall establish the general scope of the electrical 
system and equipment requirements of this code. Chapters 34 
through 43 cover those wiring methods and materials most 
commonly encountered in the construction of one- and two
family dwellings and structures regulated by this code. Other 
wiring methods, materials and subject matter covered in 
NFP A 70 are also allowed by this code. 

E3401.2 Scope. Chapters 34 through 43 shall cover the 
installation of electrical systems, equipment and components 
indoors and outdoors that are within the scope of this code, 
including services, power distribution systems, fixtures, 
appliances, devices and appurtenances. Services within the 
scope of this code shall be limited to 120/240-volt, 0- to 400-
ampere, single-phase systems. These chapters specifically 
cover the equipment, fixtures, appliances, wiring methods 
and materials that are most commonly used in the construc
tion or alteration of one- and two-family dwellings and acces-
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sory structures regulated by this code. The omission from 
these chapters of any material or method of construction pro
vided for in the referenced standard NFP A 70 shall not be 
construed as prohibiting the use of such material or method of 
construction. Electrical systems, equipment or components 
not specifically covered in these chapters shall comply with 
the applicable provisions of NFPA 70. 

E3401.3 Not covered. Chapters 34 through 43 do not cover 
the following: 

1. Installations, including associated lighting, under the 
exclusive control of communications utilities and elec
tric utilities. 

2. Services over 400 amperes. 

E3401.4 Additions and alterations. Any addition or altera
tion to an existing electrical system shall be made in confor
mity to the provisions of Chapters 34 through 43. Where 
additions subject portions of existing systems to loads 
exceeding those permitted herein, such portions shall be 
made to comply with Chapters 34 through 43. 
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GENERAL REQUIREMENTS 

SECTION E3402 
BUILDING STRUCTURE PROTECTION 

E3402.l Drilling and notching. Wood-framed structural 
members shall not be drilled, notched or altered in any man

. ner except as provided for in this code. 

E3402.2 Penetrations of fire-resistance-rated assemblies. 
Electrical installations in hollow spaces, vertical shafts and 
ventilation or air-handling ducts shall be made so that the 
possible spread of fire or products of combustion will not be 
substantially increased. Electrical penetrations into or 
through fire-resistance-rated walls, partitions, floors or ceil
ings shall be protected by approved methods to maintain the 
fire-resistance rating of the element penetrated. Penetrations 
of fire-resistance-rated walls shall be limited as specified in 
Section R317.3. (300.21) 

E3402.3 Penetrations of irrestops and draftstops. Penetra
tions through fire blocking and draftstopping shall be pro
tected in an approved manner to maintain the integrity of the 
element penetrated. 

SECTION E3403 
INSPECTION AND APPROVAL 

E3403.l Approval. Electrical materials, components and 
equipment shall be approved. (110.2) 

E3403.2 Inspection required. New electrical work and parts 
of existing systems affected by new work or alterations shall 
be inspected by the building official to ensure compliance 
with the requirements of Chapters 34 through 43. 

E3403.3 Listing and labeling. Electrical materials, compo
nents, devices, fixtures and equipment shall be listed for the 
application, shall bear the label of an approved agency and 
shall be installed, and used, or both, in accordance with the 
manufacturer's installation instructions. [l 10.3(B)] 

SECTION E3404 
GENERAL EQUIPMENT REQUIREMENTS 

E3404.l Voltages. Throughout Chapters 34 through 43, the 
voltage considered shall be that at which the circuit operates. 
(110.4) 

E3404.2 Interrupting rating. Equipment intended to inter
rupt current at fault levels shall have a minimum interrupting 
rating of 10,000 amperes. Equipment intended to interrupt 
current at levels other than fault levels shall have an interrupt
ing rating at nominal circuit voltage of not less than the cur
rent that must be interrupted. (110.9) 

E3404.3 Circuit characteristics. The overcurrent protective 
devices, total impedance, equipment short-circuit current rat
ings and other characteristics of the circuit to be protected shall 
be so selected and coordinated as to permit the circuit protec
tive devices that are used to clear a fault to do so without exten
sive damage to the electrical equipment of the circuit. This 
fault shall be assumed to be either between two or more of the 
circuit conductors or between any circuit conductor and the 
equipment grounding conductors permitted in Section 
E3908.8. Listed equipment applied in accordance with its list-
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ing shall be considered to meet the requirements of this section. 
(110.10) 

E3404.4 Enclosure types. Enclosures, other than surround
ing fences or walls, of panelboards, meter sockets, enclosed 
switches, transfer switches, circuit breakers, pullout switches 
and motor controllers, rated not over 600 volts nominal and 
intended for such locations, shall be marked with an enclo
sure-type number as shown in Table E3404.4. 

Table E3404.4 shall be used for selecting these enclosures 
for use in specific locations other than hazardous (classified) 
locations. The enclosures are not intended to protect against 
conditions such as condensation, icing, corrosion, or contam
ination that might occur within the enclosure or enter through 
the conduit or unsealed openings. (110.28) 

E3404.5 Protection of equipment. Equipment not identified 
for outdoor use and equipment identified only for indoor use, 
such as "dry locations," "indoor use only" "damp locations," 
or enclosure Type 1, 2, 5, 12, 12K and/or 13, shall be pro
tected against damage from the weather during construction. 
(110.11) 

E3404.6 Unused openings. Unused openings, other than 
those intended for the operation of equipment, those intended 
for mounting purposes, and those permitted as part of the 
design for listed equipment, shall be closed to afford protec
tion substantially equivalent to the wall of the equipment. 
Where metallic plugs or plates are used with nonmetallic 
enclosures they shall be recessed at least 1

/ 4 inch (6.4 mm) 
from the outer surface of the enclosure. [110.12(A)] 

E3404. 7 Integrity of electrical equipment Internal parts of 
electrical equipment, including busbars, wiring terminals, 
insulators and other surfaces, shall not be damaged or con
taminated by foreign materials such as paint, plaster, cleaners 
or abrasives, and corrosive residues. There shall not be any 
damaged parts that might adversely affect safe operation or 
mechanical strength of the equipment such as parts that are 
broken; bent; cut; deteriorated by corrosion, chemical action, 
or overheating. Foreign debris shall be removed from equip
ment. [110.12(B)] 

E3404.8 Mounting. Electrical equipment shall be firmly 
secured to the surface on which it is mounted. Wooden plugs 
driven into masonry, concrete, plaster, or similar materials 
shall not be used. [110.13(A)] 

E3404.9 Energized parts guarded against accidental con
tact. Approved enclosures shall guard energized parts that are 
operating at 50 volts or more against accidental contact. 
[110.27(A)] 

E3404.10 Prevent physical damage. In locations where 
electrical equipment is likely to be exposed to physical dam
age, enclosures or guards shall be so arranged and of such 
strength as to prevent such damage. [110.27(B)] 

E3404.ll Equipment identification. The manufacturer's 
name, trademark or other descriptive marking by which the 
organization responsible for the product can be identified 
shall be placed on all electric equipment. Other markings 
shall be provided that indicate voltage, current, wattage or 
other ratings as specified elsewhere in Chapters 34 through 
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43. The marking shall have the durability to withstand the 
environment involved. [110.2l(A)] 

E3404.12 Field-applied hazard markings. Where caution, 
warning, or danger signs or labels are required by this code, 
the labels shall meet the following requirements: 

1. The marking shall adequately warn of the hazard using 
effective words, colors, or symbols or combinations of 
such. 

2. Labels shall be permanently affixed to the equipment or 
wiring method. 

GENERAL REQUIREMENTS 

3. Labels shall not be hand written except for portions of I 
labels or markings that are variable, or that could be 
subject to changes. Labels shall be legible. 

4. Labels shall be of sufficient durability to withstand the 
environment involved. [110.21(B)] 

E3404.13 Identification of disconnecting means. Each dis
connecting means shall be legibly marked to indicate its pur
pose, except where located and arranged so that the purpose 
is evident. The marking shall have the durability to withstand 
the environment involved. [1 l0.22(A)] 

TABLE E3404.4 (Table 110.28) 
ENCLOSURE SELECTION 

PROVIDES A DEGREE OF PROTECTION 
FOR OUTDOOR USE 

AGAINST THE FOLLOWING ENVIRONMENTAL Enclosure-type Number 
CONDITIONS 3 3R 3S 3X 3RX 3SX 4 4X 6 6P 

Incidental contact with the enclosed equip- x x x x x x x x x x ment 

Rain, snow and sleet x x x x x x x x x x 
Sleet' - - x - - x - - - -
Windblown dust x - x x - x x x x x 
Hosedown - - - - - - x x x x 
Corrosive agents - - - x x x - x - x 
Temporary submersion - - - - - - - - x x 
Prolonged submersion - - - - - - - - - x 

PROVIDES A DEGREE OF PROTECTION FOR INDOOR USE 

AGAINST THE FOLLOWING ENVIRONMENTAL Enclosure-type Number 
CONDITIONS 1 2 4 4X 5 6 6P 12 12K 13 

Incidental contact with the enclosed equip- x x x x x x x x x x ment 

Falling dirt x x x x x x x x x x 
Falling liquids and light splashing - x x x x x x x x x 
Circulating dust, lint, fibers and flyings - - x x - x x x x x 
Settling airborne dust, lint, fibers and flings - - x x x x x x x x 
Hosedown and splashing water - - x x - x x - - -
Oil and coolant seepage - - - - - - - x x x 
Oil or coolant spraying and splashing - - - - - - - - - x 
Corrosive agents - - - x - - x - - -

Temporary submersion - - - - - x x - - -
Prolonged submersion - - - - - - x - - -
a. Mechanism shall be operable when ice covered. 
Note 1: The term raintight is typically used in conjunction with Enclosure Types 3, 3S, 3SX, 3X, 4, 4X, 6 and 6P. The term rainproof is typically used in 

conjunction with Enclosure Types 3R and 3RX. The term watertight is typically used in conjunction with Enclosure Types 4, 4X, 6 and 6P. The term 
driptight is typically used in conjunction with Enclosure Types 2, 5, 12, 12K and 13. The term dusttight is typically used in conjunction with Enclosure 
Types 3, 3S, 3SX, 3X, 5, 12, 12K and 13. 

Note 2: Ingress protection (IP) ratings are found in ANSI/NEMA 60529, Degrees of Protection Provided by Enclosures. lP ratings are not a substitute for 
enclosure-type ratings. 
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GENERAL REQUIREMENTS 

SECTION E3405 
EQUIPMENT LOCATION AND CLEARANCES 

I E3405.1 Working space and clearances. Access and work
ing space shall be provided and maintained around all electri
cal equipment to permit ready and safe operation and 
maintenance of such equipment in accordance with this sec
tion and Figure E3405 .1. (i 10.26) 

E3405.2 Working clearances for energized equipment and 
panelboards. Except as otherwise specified in Chapters 34 

I 
through 43, the dimension of the working space in the direction 
of access to panelboards and live parts of other equipment 
likely to require examination, adjustment, servicing or mainte
nance while energized shall be not less than 36 inches (914 
mm) in depth. Distances shall be measured from the energized 
parts where such parts are exposed or from the enclosure front 
or opening where such parts are enclosed. In addition to the 36-
inch dimension (914 mm), the work space shall not be less than 
30 inches (762 mm) wide in front of the electrical equipment 
and not less than the width of such equipment. The work space 
shall be clear and shall extend from the floor or platform to a 
height of 6.5 feet (1981 mm) or the height of the equipment, 
whichever is greater. In all cases, the work space shall allow at 
least a 90-degree (l.57 rad) opening of equipment doors or 
hinged panels. Equipment associated with the electrical instal
lation located above or below the electrical equipment shall be 
permitted to extend not more than 6 inches (152 mm) beyond 
the front of the electrical equipment. [110.26(A) (1), (2), (3)] 

Exceptions: 

1. In existing dwelling units, service equipment and 
panelboards that are not rated in excess of 200 
amperes shall be permitted in spaces where the height 
of the working space is less than 6.5 feet (1981 mm). 
[l 10.26(A)(3) Exception No. 1] 

2. Meters that are installed in meter sockets shall be per
mitted to extend beyond the other equipment. Meter 
sockets shall not be exempt from the requirements of 
this section. [110.26(A)(3) Exception No. 2] 

I E3405.3 Indoor dedicated panelboard space. The indoor 
space equal to the width and depth of the panelboard and 
extending from the floor to a height of 6 feet (1829 mm) above 
the panelboard, or to the structural ceiling, whichever is lower, 
shall be dedicated to the electrical installation. Piping, ducts, 
leak protection apparatus and other equipment foreign to the 
electrical installation shall not be installed in such dedicated 
space. The area above the dedicated space shall be permitted to 
contain foreign systems, provided that protection is installed to 
avoid damage to the electrical equipment from condensation, 
leaks and breaks in such foreign systems (see Figure E3405 .1). 

Exception: Suspended ceilings with removable panels shall 
be permitted within the 6-foot (1829 mm) dedicated space. 

E3405.4 Outdoor dedicated panelboard space. The out
door space equal to the width and depth of the panelboard, 
and extending from grade to a height of 6 feet (1.8 m) above 
the panelboard, shall be dedicated to the electrical installa
tion. Piping and other equipment foreign to the electrical 
installation shall not be located ill this zone. 

E3405.5 Location of working spaces and equipment. 
Required working space shall not be designated for storage. 
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Panelboards and overcurrent protection devices shall not be 
located in clothes closets, in bathrooms, or over the steps of a 
stairway. [110.26(B), 240.24(D), (E), (F)] 

E3405.6 Access and entrance to working space. Access shall 
be provided to the required working space. [110.26(C)(l)] 

E3405. 7 lliumination. Artificial illumination shall be pro
vided for all working spaces for service equipment and panel
boards installed indoors and shall not be controlled by 
automatic means only. Additional lighting outlets shall not be 
required where the work space is illuminated by an adjacent 
light source or as permitted by Exception 1 of Section 
E3903.2 for switched receptacles. [110.26(D)] 

SECTION E3406 
ELECTRICAL CONDUCTORS AND CONNECTIONS 

E3406.1 General. This section provides general require
ments for conductors, connections and splices. These require
ments do not apply to conductors that form an integral part of 
equipment, such as motors, appliances and similar equip
ment, or to conductors specifically provided for elsewhere in 
Chapters 34 through 43. (310.1) 

E3406.2 Conductor material. Conductors used to conduct 
current shall be of copper except as otherwise provided in 
Chapters 34 through 43. Where the conductor material is not 
specified, the material and the sizes given in these chapters 
shall apply to copper conductors. Where other materials are 
used, the conductor sizes shall be changed accordingly. (110.5) 

E3406.3 Minimum size of conductors. The minimum size of 
conductors for feeders and branch circuits shall be 14 AWG 
copper and 12 A WG aluminum. The minimum size of service 
conductors shall be as specified in Chapter 36. The minimum 
size of Class 2 remote control, signaling and power-limited cir
cuits conductors shall be as specified in Chapter 43. 
[310.106(A)] 

E3406.4 Stranded conductors. Where installed in raceways, 
conductors 8 A WG and larger shall be stranded. A solid 8 
A WG conductor shall be permitted to be installed in a race
way only to meet the requirements of Sections E3610.2 and 
E4204. [310.106(C)] 

E3406.5 Individual conductor insulation. Except where oth
erwise permitted in Sections E3605.l andE3908.9, andE4303, 
current-carrying conductors shall be insulated. Insulated con
ductors shall have insulation types identified as RHH, RHW, 
RHW-2, THHN, THHW, TRW, THW-2, THWN, THWN-2, 
TW, UF, USE, USE-2, XHHW or XHHW-2. Insulation types 
shall be approved for the application. [310.106(C), 310.104] 

E3406.6 Conductors in parallel. Circuit conductors that are 
connected in parallel shall be limited to sizes 1/0 A WG and 
larger. Conductors in parallel shall: be of the same length; con
sist of the same conductor material; be the same circular mil 
area and have the same insulation type. Conductors in parallel 
shall be terminated in the same manner. Where run in separate 
raceways or cables, the raceway or cables shall have the same 
physical characteristics. Where conductors are in separate 
raceways or cables, the same number of conductors shall be 
used in each raceway or cable. [310.lO(H)] 
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FOOTNOT5b 

.~~~,..:._~~~---t-'--~,~-+FOOTNOTEa 

'-.... 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Equipment, piping and ducts foreign to the electrical installation shall not be placed in the shaded areas extending from the floor to a height of 6 feet above the 

panelboard enclosure, or to the structural ceiling, whichever is lower. 
b. The working space shall be clear and unobstructed from the floor to a height of 6.5 feet or the height of the equipment, whichever is greater. I 
c. The working space shall not be designated for storage. 
d. Panelboards, service equipment and similar enclosures shall not be located in bathrooms, toilet rooms, clothes closets or over the steps of a stairway. 
e. Such work spaces shall be provided with artificial lighting where located indoors and shall not be controlled by automatic means only. I 

FIGURE E3405.1"·b,c,d,• 
WORKING SPACE AND CLEARANCES 
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E3406.7 Conductors of the same circuit. All conductors of 
the same circuit and, where used, the grounded conductor and 
all equipment grounding conductors and bonding conductors 
shall be contained within the same raceway, cable or cord. 
[300.3(B)] 

E3406.8 Aluminum and copper connections. Terminals 
and splicing connectors shall be identified for the material of 
the conductors joined. Conductors of dissimilar metals shall 
not be joined in a terminal or splicing connector where physi
cal contact occurs between dissimilar conductors such as cop
per and aluminum, copper and copper-clad aluminum, or 
aluminum and copper-clad aluminum, except where the 
device is listed for the purpose and conditions of application. 
Materials such as inhibitors and compounds shall be suitable 
for the application and shall be of a type that will not 
adversely affect the conductors, installation or equipment. 
(110.14) 

E3406.9 Fine stranded conductors. Connectors and termi
nals for conductors that are more finely stranded than Class B 
and Class C stranding as shown in Table E3406.9, shall be 
identified for the specific conductor class or classes. (110.14) 

E3406.10 Terminals. Connection of conductors to terminal 
parts shall be made without damaging the conductors and 
shall be made by means of pressure connectors, including set
screw type, by means of splices to flexible leads, or for con
ductor sizes of 10 A WG and smaller, by means of wire bind
ing screws or studs and nuts having upturned lugs or the 
equivalent. Terminals for more than one conductor and termi
nals for connecting aluminum conductors shall be identified 
for the application. [ll0.14(A)] 

E3406.11 Splices. Conductors shall be spliced or joined with 
splicing devices listed for the purpose. Splices and joints and 
the free ends of conductors shall be covered with an insula-

tion equivalent to that of the conductors or with an insulating 
device listed for the purpose. Wire connectors or splicing 
means installed on conductors for direct burial shall be listed 
for such use. [110.14(B)] 

E3406.11.1 Continuity. Conductors in raceways shall be 
continuous between outlets, boxes, and devices and shall 
be without splices or taps in the raceway. 

Exception: Splices shall be permitted within surface
mounted raceways that have a removable cover. 
[300.13(A)] 

E3406.11.2 Device connections. The continuity of a 
grounded conductor in multiwire branch circuits shall not 
be dependent on connection to devices such as receptacles 
and lampholders. The arrangement of grounding connec
tions shall be such that the disconnection or the removal of 
a receptacle, luminaire or other device fed from the box 
does not interfere with or interrupt the grounding continu
ity. [300.13(B)] 

E3406.11.3 Length of conductor for splice or termina
tion. Where conductors are to be spliced, terminated or 
connected to fixtures or devices, a miuimum length of 6 
inches (152 mm) of free conductor shall be provided at 
each outlet, junction or switch point. The required length 
shall be measured from the point in the box where the con
ductor emerges from its raceway or cable sheath. Where 
the opening to an outlet, junction or switch point is less 
than 8 inches (200 mm) in any dimension, each conductor 
shall be long enough to extend at least 3 inches (75 mm) 
outside of such opening. (300.14) 

E3406.12 Grounded conductor continuity. The continuity 
of a grounded conductor shall not depend on connection to a 
metallic enclosure, raceway or cable armor. [200.2(B)] 

TABLE E3406.9 (Chapter 9, Table 10) 
CONDUCTOR STRANDING0 

NUMBER OF STRANDS 
CONDUCTOR SIZE 

Copper Aluminum 

AWG orkcmil mm2 Class B Class C Class B 

24-30 0.20-0.05 a - -
22 0.32 7 - -

20 0.52 10 - -

18 0.82 16 - -
16 1.3 26 - -

14-2 2.1-33.6 7 19 7h 

1-4/0 42.4-107 19 37 19 

250-500 127-253 37 61 37 

600-1000 304-508 61 91 61 

1250-1500 635-759 91 127 91 

1750-2000 886-1016 127 271 127 

a. Number of strands vary. 
b. Aluminum 14 A WG (2.1 mm2

) is not available. 
c. With the permission of Underwriters Laboratories, Inc., this material is reproduced from UL Standard 486A-B, Wire Connectors, which is copyrighted by 

Underwriters Laboratories, Inc., Northbrook, lliinois. While use of this material has been authorized, UL shall not be responsible for the manner in which the 
information is presented, nor for any interpretations thereof. 
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E3406.13 Connection of grounding and bonding equip
ment. The connection of equipment grounding conductors, 
grounding electrode conductors and bonding jumpers shall be 
in accordance with Sections E3406.13.1 and E3406.13.2. 

E3406.13.l Permitted methods. Equipment grounding 
conductors, grounding electrode conductors, and bonding 
jumpers shall be connected by one or more of the follow
ing means: 

1. Listed pressure connectors. 

2. Terminal bars. 

3. Pressure connectors listed as grounding and bonding 
equipment. 

4. Exothermic welding process. 

5. Machine screw-type fasteners that engage not less 
than two threads or are secured with a nut. 

6. Thread-forming machine screws that engage not less 
than two threads in the enclosure. 

7. Connections that are part of a listed assembly. 

8. Other listed means. [250.8 (A)] 

E3406.13.2 Methods not permitted. Connection devices 
or fittings that depend solely on solder shall not be used. 
[250.8 (B)] 

SECTION E3407 
CONDUCTOR AND TERMINAL IDENTIFICATION 

E3407.1 Grounded conductors. Insulated grounded conduc
tors of sizes 6 A WG or smaller shall be identified by a contin-

1 uous white or gray outer finish or by three continuous white or 
gray stripes on other than green insulation along the entire 
length of the conductors. Conductors of sizes 4 A WG or larger 

I shall be identified either by a continuous white or gray outer 
finish or by three continuous white or gray stripes on other 
than green insulation along its entire length or at the time of 
installation by a distinctive white or gray marking at its termi
nations. This marking shall encircle the conductor or insula
tion. [200.6(A) & (B)] 

E3407.2 Equipment grounding conductors. Equipment 
grounding conductors of sizes 6 A WG and smaller shall be iden
tified by a continuous green color or a continuous green color 
with one or more yellow stripes on the insulation or covering, 
except where bare. Conductors with insulation or individual 
covering that is green, green with one or more yellow stripes, or 
otherwise identified as permitted by this section shall not be 
used for ungrounded or grounded circuit conductors. (250.119) 

I Equipment grounding conductors 4 A WG and larger 
A WG that are not identified as required for conductors of 
sizes 6 A WG and smaller shall, at the time of installation, be 
permanently identified as an equipment grounding conductor 
at each end and at every point where the conductor is accessi
ble, except where such conductors are bare. 

I The required identification for conductors 4 A WG and 
larger shall encircle the conductor and shall be accomplished 
by one of the following: 

1. Stripping the insulation or covering from the entire 
exposed length. 
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2. Coloring the exposed insulation or coverjng green at 
the ·termination. 

3. Marking the exposed insulation or covering with green 
tape or green adhesive labels at the termination. 
[250.119(A)] 

Exceptions: 

1. Conductors 4 A WG and larger shall not be required I 
to be identified in conduit bodies that do not contain 
splices or unused hubs. [250.119(A)(l) Exception] 

2. Power-limited, Class 2 or Class 3 circuit cables con
taining only circuits operating at less than 50 volts 
shall be permitted to use a conductor with green 
insulation for other than equipment grounding pur
poses. [250.119 Exception No. 1] 

E3407.3 Ungrounded conductors. Insulation on the 
ungrounded conductors shall be a continuous color other than 
white, gray and, green. [310.llO(C)] 

Exception: An insulated conductor that is part of a cable 
or flexible cord assembly and that has a white or gray fm
ish or a finish marking with three continuous white or gray 
stripes shall be permitted to be used as an ungrounded 
conductor where it is permanently reidentified to indicate 
its use as an ungrounded conductor by marking tape, 
painting, or other effective means at all terminations and at 
each location where the conductor is visible and accessi
ble. Identification shall encircle the insulation and shall be 
a color other than white, gray, and green. [200.7(C)(l)] 

Where used for single-pole, 3-way or 4-way switch 
loops, the reidentified conductor with white or gray insula
tion or three continuous white or gray stripes shall be used 
only for the supply to the switch, not as a return conductor 
from the switch to the outlet. [200.7(C)(2)] 

E3407.4 Identification of terminals. Terminals for attach
ment to conductors shall be identified in accordance with 
Sections E3407.4.1 and E3407.4.2. 

E3407.4.1 Device terminals. All devices excluding panel
boards, provided with terminals for the attachment of con
ductors and intended for connection to more than one side of 
the circuit shall have terminals properly marked for identi
fication, except where the terminal intended to be connected 
to the grounded conductor is clearly evident. [200.lO(A)] 

Exception: Terminal identification shall not be 
required for devices that have a normal current rating of 
over 30 amperes, other than polarized attachment caps 
and polarized receptacles for attachment caps as 
required in Section E3407.4.2. [200.lO(A) Exception] 

E3407.4.2 Receptacles, plugs and connectors. Recepta
cles, polarized attachment plugs and cord connectors for 
plugs and polarized plugs shall have the terminal intended 
for connection to the grounded (white) conductor identi
fied. Identification shall be by a metal or metal coating 
substantially white in color or by the word "white" or the 
letter "W" located adjacent to the identified terminal. 
Where the terminal is not visible, the conductor entrance 
hole for the connection shall be colored white or marked 
with the word "white" or the letter "W." [200.lO(B)] 
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CHAPTER 35 

ELECTRICAL DEFINITIONS 

SECTION E3501 
GENERAL 

E3501.1 Scope. This chapter contains definitions that shall 
apply only to the electrical requirements of Chapters 34 
through 43. Unless otherwise expressly stated, the following 
terms shall, for the purpose of this code, have the meanings 
indicated in this chapter. Words used in the present tense 
include the future; the singular number includes the plural 
and the plural the singular. Where terms are not defined in 
this section and are defined in Section R202 of this code, such 
terms shall have the meanings ascribed to them in that sec
tion. Where terms are not defined in these sections, they shall 
have their ordinarily accepted meanings or such as the con
text implies. 

ACCESSIBLE. (As applied to equipment.) Admitting close 
approach; not guarded by locked doors, elevation or other 
effective means. 

ACCESSIBLE. (As applied to wiring methods.) Capable of 
being removed or exposed without damaging the building 
structure or finish, or not permanently closed in by the struc
ture or finish of the building. 

ACCESSIBLE, READILY. Capable of being reached 
quickly for operation, renewal or inspections, without requir
ing those to whom ready access is requisite to take actions 
such as to use tools, to climb over or remove obstacles or to 
resort to portable ladders, etc. 

AMPACITY. The maximum current in amperes that a con
ductor can carry continuously under the conditions of use 
without exceeding its temperature rating. 

APPLIANCE. Utilization equipment, normally built in stan
dardized sizes or types, that is installed or connected as a unit 
to perform one or more functions such as clothes washing,· air 
conditioning, food mixing, deep frying, etc. 

APPROVED. Acceptable to the authority having jurisdic
tion. 

ARC-FAULT CIRCUIT INTERRUPTER. A device 
intended to provide protection from the effects of arc-faults 
by recognizing characteristics unique to arcing and by func
tioning to de-energize the circuit when an arc-fault is 
detected. 

ATTACHMENT PLUG (PLUG CAP) (PLUG). A device 
that, by insertion into a receptacle, establishes connection 
between the conductors of the attached flexible cord and the 
conductors connected permanently to the receptacle. 

AUTOMATIC. Performing a function without the necessity 
of human intervention. 

BATHROOM. An area, including a basin, with one or more 
of the following: a toilet, a urinal, a tub, a shower, a bidet, or 
similar plumbing fixture. 
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BONDED (BONDING). Connected to establish electrical 
continuity and conductivity. 

BONDING CONDUCTOR OR JUMPER. A reliable con
ductor to ensure the required electrical conductivity between 
metal parts required to be electrically connected. 

BONDING JUMPER (EQUIPMENT). The connection 
between two or more portions of the equipment grounding 
conductor. 

BONDING JUMPER, MAIN. The connection between the 
grounded circuit conductor and the equipment grounding 
conductor at the service. 

BONDING JUMPER, SUPPLY-SIDE. A conductor 
installed on the supply side of a service or within a service 
equipment enclosure(s) that ensures the required electrical 
conductivity between metal parts required to be electrically 
connected. 

BRANCH CIRCUIT. The circuit conductors between the 
final overcurrent device protecting the circuit and the out
let(s ). 

BRANCH CIRCUIT, APPLIANCE. A branch circuit that 
supplies energy to one or more outlets to which appliances 
are to be connected, and that has no permanently connected 
luminaires that are not a part of an appliance. 

BRANCH CIRCUIT, GENERAL PURPOSE. A branch 
circuit that supplies two or more receptacle outlets or outlets 
for lighting and appliances. 

BRANCH CIRCUIT, INDIVIDUAL. A branch circuit that 
supplies only one utilization equipment. 

BRANCH CIRCUIT, MULTIWIRE. A branch circuit con
sisting of two or more ungrounded conductors having voltage 
difference between them, and a grounded conductor having 
equal voltage difference between it and each ungrounded 
conductor of the circuit, and that is connected to the neutral or 
grounded conductor of the system. 

CABINET. An enclosure designed either for surface or flush 
mounting and provided with a frame, mat or trim in which a 
swinging door or doors are or may be hung. 

CIRCUIT BREAKER. A device designed to open and close 
a circuit by nonautomatic means and to open the circuit auto
matically on a predetermined overcurrent without damage to 
itself when properly applied within its rating. 

CLOTHES CLOSET. A nonhabitable room or space 
intended primarily for storage of garments and apparel. 

CONCEALED. Rendered inaccessible by the structure or 
finish of the building. 

CONDUCTOR 

Bare. A conductor having no covering or electrical insula
tion whatsoever. 
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Covered. A conductor encased within material of compo
sition or thickness that is not recognized by this code as 
electrical insulation. 

Insulated. A conductor encased within material of com
position and thickness that is recognized by this code as 
electrical insulation. 

CONDUIT BODY. A separate portion of a conduit or tubing 
system that provides access through a removable cover(s) to 
the interior of the system at a junction of two or more sections 
of the system or at a terminal point of the system. Boxes such 
as FS and FD or larger cast or sheet metal boxes are not clas
sified as conduit bodies. 

CONNECTOR, PRESSURE (SOLDERLESS). A device 
that establishes a connection between two or more conductors 
or between one or more conductors and a terminal by means 
of mechanical pressure and without the use of solder. 

CONTINUOUS LOAD. A load where the maximum current 
is expected to continue for 3 hours or more. 

COOKING UNIT, COUNTER-MOUNTED. A cooking 
appliance designed for mounting in or on a counter and con
sisting of one or more heating elements, internal wiring and 
built-in or separately mountable controls. 

COPPER-CLAD ALUMINUM CONDUCTORS. Conduc
tors drawn from a copper-clad aluminum rod with the copper 
metallurgically bonded to an aluminum core. The copper 
forms a minimum of 10 percent of the cross-sectional area of 
a solid conductor or each strand of a stranded conductor. 

CUTOUT BOX. An enclosure designed for surface mount
ing and having swinging doors or covers secured directly to 
and telescoping with the walls of the box proper (see "Cabi
net"). 

DEAD FRONT. Without live parts exposed to a person on 
the operating side of the equipment. 

DEMAND FACTOR. The ratio of the maximum demand of 
a system, or part of a system, to the total connected load of a 
system or the part of the system under consideration. 

DEVICE. A unit of an electrical system that carries or con
trols electrical energy as it principal. function. 

DISCONNECTING MEANS. A device, or group of 
devices, or other means by which the conductors of a circuit 
can be disconnected from their source of supply. 

DWELLING 

Dwelling unit. A single unit, providing complete and 
independent living facilities for one or more persons, 
including permanent provisions for living, sleeping, cook
ing and sanitation. 

One-family dwelling. A building consisting solely of one 
dwelling unit. 

Two-family dwelling. A building consisting solely of two 
dwelling units. 

I 
EFFECTIVE GROUND-FAULT CURRENT PATH. An 
intentionally constructed, low-impedance electrically con
ductive path designed and intended to carry current under 
ground-fault conditions from the point of a ground fault on a 
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wiring system to the electrical supply source and that facili-1 
tates the operation of the overcurrent protective device or 
ground-fault detectors. 

ENCLOSED. Surrounded by a case, housing, fence or walls 
that will prevent persons from accidentally contacting ener
gized parts. 

ENCLOSURE. The case or housing of apparatus, or the 
fence or walls surrounding an installation, to prevent person
nel from accidentally contacting energized parts or to protect 
the equipment from physical damage. 

ENERGIZED. Electrically connected to, or is, a source of 
voltage. 

EQUIPMENT. A general term including material, fittings, 
devices, appliances, luminaires, apparatus, machinery and the 
like used as a part of, or in connection with, an electrical 
installation. 

EXPOSED. (As applied to live parts.) Capable of being inad
vertently touched or approached nearer than a safe distance 
by a person. 

EXPOSED. (As applied to wiring methods.) On or attached 
to the surface or behind panels designed to allow access. 

EXTERNALLY OPERABLE. Capable of being operated 
without exposing the operator to contact with live parts. 

FEEDER. All circuit conductors between the service equip
ment, or the source of a separately derived system, or other 
power supply source and the final branch-circuit overcurrent 
device. 

FITTING. An accessory such as a locknut, bushing or other 
part of a wiring system that is intended primarily to perform a 
mechanical rather than an electrical function. 

GROUND. The earth. 

GROUNDED (GROUNDING). Connected (connecting) to 
ground or to a conductive body that extends the ground con
nection. 

GROUNDED, EFFECTIVELY. Intentionally connected to 
earth through a ground connection or connections of suffi
ciently low impedance and having sufficient current-carrying 
capacity to prevent the buildup of voltages that may result in 
undue hazards to connected equipment or to persons. 

GROUNDED CONDUCTOR. A system or circuit conduc
tor that is intentionally grounded. 

GROUNDING CONDUCTOR, EQUIPMENT (EGC). 
The conductive path(s) that provides a ground-fault current I 
path and connects normally noncurrent-carrying metal parts 
of equipment together and, to the system grounded conduc
tor, the grounding electrode conductor or both. 

GROUNDING ELECTRODE. A conducting object 
through which a direct connection to earth is established. 

GROUNDING ELECTRODE CONDUCTOR. A conduc
tor used to connect the system grounded conductor or the 
equipment to a grounding electrode or to a point on the 
grounding electrode system. 

GROUND-FAULT CffiCUIT-INTERRUPTER. A device 
intended for the protection of personnel that functions to de-
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energize a circuit or portion thereof within an established 
period of time when a current to ground exceeds the value for 
a Class A device. 

GROUND-FAULT CURRENT PATH. An electrically 
conductive path from the point of a ground fault on a wiring 
system through normally non-current-carrying conductors, 
equipment, or the earth to the electrical supply source. 

Examples of ground-fault current paths are any combina
tion of equipment grounding conductors, metallic raceways, 
metallic cable sheaths, electrical equipment, and any other 
electrically conductive material such as metal, water, and.gas 
piping; steel framing members; stucco mesh; metal ductmg; 
reinforcing steel; shields of communications cables; and the 
earth itself. 

GUARDED. Covered, shielded, fenced, enclosed or other
wise protected by means of suitable covers, casi~gs, .barriers, 
rails, screens, mats or platforms to remove the likelihood of 
approach or contact by persons or objects to a point of dan
ger. 

IDENTIFIED. (As applied to equipment.) Recognizable as 
suitable for the specific purpose, function, use, environm~nt, 
application, etc., where described in a particular code require
ment. 

INTERRUPTING RATING. The highest current at rated 
voltage that a device is identified to interrupt under standard 
test conditions. 

INTERSYSTEM BONDING TERMINATION. A device 
I that provides a means for connecting intersystem boncl~ng 

conductors for communications systems to the groundmg 
electrode system. 

ISOLATED. (As applied to location.) Not readily accessible 
to persons unless special means for access are used. 

KITCHEN. An area with a sink and permanent provisions 
for food preparation and cooking. 

LABELED. Equipment or materials to which has been 
attached a label, symbol or other identifying mark of an orga
nization acceptable to the authority having jurisdiction and 
concerned with product evaluation that maintains periodic 
inspection of production of labeled eq~ip1!1ent or mat~rials 
and by whose labeling the manufacturer mdica~es comph~ce 
with appropriate standards or performance m a specified 
manner. 

LIGHTING OUTLET. An outlet intended for the direct 
connection of a lampholder or luminaire. 

I 
LIGHTING TRACK (Track Lighting). A manufactured 
assembly designed to support and energize luminaires that 
are capable of being readily repositioned on the track. Its 
length can be altered by the addition or subtraction of sec
tions of track. 

LISTED. Equipment, materials or services included in a list 
published by an organization that is accept~ble to the ~uthor
ity having jurisdiction and concerned with evalua~on of 
products or services, that maintains p~riodic in.sp~ction of 
production of listed equipment o~ ~atenals or p~nodic evalu
ation of services, and whose hstmg states either that the 
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equipment, material or services meets identified standards or 
has been tested and found suitable for a specified purpose. 

LIVE PARTS. Energized conductive components. 

LOCATION, DAMP. Location protected from weather and 
not subject to saturation with water or other liquids but sub
ject to moderate degrees of moisture. 

LOCATION, DRY. A location not normally subject to 
dampness or wetness. A location classified as dry may be 
temporarily subject to dampness or wetness, as in the case of 
a building under construction. 

LOCATION, WET. Installations underground or in con
crete slabs or masonry in direct contact with the earth and 
locations subject to saturation with water or other liquids, 
such as vehicle-washing areas, and locations exposed to 
weather. 

LUMINAIRE. A complete lighting unit consisting of a light 
source such as a lamp or lamps together with the parts 
designed to position the light source and connect it to the 
power supply. A luminaire can include parts to protect the 
light source or the ballast or to distribute the light. A lamp
holder itself is not a luminaire. 

MULTI OUTLET ASSEMBLY. A type of surface, or flush, 
or freestanding raceway; designed to hold conductors and 
receptacles, assembled in the field or at the factory. 

NEUTRAL CONDUCTOR. The conductor connected to 
the neutral point of a system that is intended to carry current 
under normal conditions. 

NEUTRAL POINT. The common point on a wye-connec
tion in a polyphase system or midpoint on a single-phase, 3-
wire system, or midpoint of a single-phase portion of a 3-
phase delta system, or a midpoint of a 3-wire, direct-current 
system. 

OUTLET. A point on the wiring system at which current is 
taken to supply utilization equipment. 

OVERCURRENT. Any current in excess of the rated cur
rent of equipment or the ampacity of a conductor. Such cur
rent might result from overload, short circuit or ground fault. 

OVERLOAD. Operation of equipment in excess of normal, 
full-load rating, or of a conductor in excess of rated ampacity 
that, when it persists for a sufficient length of time, would 
cause damage or dangerous overheating. A fault, such as a 
short circuit or ground fault, is not an overload. 

PANELBOARD. A single panel or group of panel units 
designed for assembly in the form of~ single panel: includi~g 
buses and automatic overcurrent devices, and eqmpped with 
or without switches for the control of light, heat or power cir
cuits, designed to be placed in a cabinet or cutout box pla.ced 
in or against a wall, partition or other support and accessible 
only from the front. 

PLENUM. A compartnient or chamber to which one or more 
air ducts are connected and that forms part of the air distribu
tion system. 

POWER OUTLET. An enclosed assembly that may include 
receptacles, circuit breakers, fuseholders, fused switches, 
buses and watt-hour meter mounting means, intended to sup-
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ply and control power to mobile homes, recreational vehicles 
or boats, or to serve as a means for distributing power 
required to operate mobile or temporarily installed equip
ment. 

PREMISES WIRING (SYSTEM). Interior and exterior 
wiring, including power, lighting, control and signal circuit 
wiring together with all of their associated hardware, fittings 
and wiring devices, both permanently and temporarily 
installed. This includes wiring from the service point or 
power source to the outlets and wiring from and including the 
power source to the outlets where there is no service point. 
Such wiring does not include wiring internal to appliances, 
luminaires, motors, controllers, and similar equipment. 

QUALIFIED PERSON. One who has the skills and knowl
edge related to the construction and operation of the electrical 
equipment and installations and has received safety training 
to recognize and avoid the hazards involved. 

RACEWAY. An enclosed channel of metallic or nonmetallic 
materials designed expressly for holding wires, cables, or 
busbars, with additional functions as permitted in this code. 

RAINPROOF. Constructed, protected or treated so as to pre
vent rain from interfering with the successful operation of the 
apparatus under specified test conditions. 

RAIN TIGHT. Constructed or protected so that exposure to 
a beating rain will not result in the entrance of water under 
specified test conditions. 

RECEPTACLE. A receptacle is a contact device installed at 
the outlet for the connection of an attachment plug. A single 
receptacle is a single contact device with no other contact 
device on the same yoke. A multiple receptacle is two or 
more contact devices on the same yoke. 

RECEPTACLE OUTLET. An outlet where one or more 
receptacles are installed. 

SERVICE. The conductors and equipment for delivering 
energy from the serving utility to the wiring system of the 
premises served. 

SERVICE CABLE. Service conductors made up in the form 
of a cable. 

SERVICE CONDUCTORS. The conductors from the ser
vice point to the service disconnecting means. 

SERVICE CONDUCTORS, OVERHEAD. The overhead 
conductors between the service point and the first point of 
connection to the service-entrance conductors at the building 
or other structure. 

SERVICE CONDUCTORS, UNDERGROUND. The 
underground conductors between the service point and the 
first point of connection to the service-entrance conductors in 
a terminal box, meter, or other enclosure, inside or outside of 
the building wall. 

SERVICE DROP. The overhead service conductors 
between the utility electric supply system and the service 
point. 
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SERVICE-ENTRANCE CONDUCTORS, OVERHEAD 
SYSTEM. The service conductors between the terminals of 
the service equipment and a point usually outside of the 
building, clear of building walls, where joined by tap or 
splice to the service drop or overhead service conductors. 

SERVICE-ENTRANCE CONDUCTORS, UNDER
GROUND SYSTEM. The service conductors between the 
terminals of the service equipment and the point of connec
tion to the service lateral or underground service conductors. 

SERVICE EQUIPMENT. The necessary equipment, usu
ally consisting of a circuit breaker(s) or switch(es) and 
fuse(s), and their accessories, connected to the load end of the 
service conductors to a building or other structure, or an oth
erwise designated area, and intended to constitute the main 
control and cutoff of the supply. 

SERVICE LATERAL. The underground service conductors 
between the electric utility supply system and the service 
point. 

SERVICE POINT. The point of connection between the 
facilities of the serving utility and the premises wiring. 

STRUCTURE. That which is built or constructed. 

SWITCHES 

General-use switch. A switch intended for use in general 
distribution and branch circuits. It is rated in amperes and 
is capable of interrupting its rated current at its rated volt
age. 

General-use snap switch. A form of general-use switch 
constructed so that it can be installed in device boxes or on 
box covers or otherwise used in conjunction with wiring 
systems recognized by this code. 

Isolating switch. A switch intended for isolating an elec
tric circuit from the source of power. It has no interrupting 
rating and is intended to be operated only after the cir~uit 
has been opened by some other means. 

Motor-circuit switch. A switch, rated in horsepower that 
is capable of interrupting the maximum operating overload 
current of a motor of the same horsepower rating as the 
switch at the rated voltage. 

UNGROUNDED. Not connected to ground or to a conduc
tive body that extends the ground connection. 

UTILIZATION EQUIPMENT. Equipment that utilizes 
electric energy for electronic, electromechanical, chemical, 
heating, lighting or similar purposes. 

VENTILATED. Provided with a means to permit circulation 
of air sufficient to remove an excess of heat, fumes or vapors. 

VOLTAGE (OF A CIRCUIT). The greatest root-mean
square (rms) (effective) difference of potential between any 
two conductors of the circuit concerned. 

VOLTAGE, NOMINAL. A nominal value assigned to a cir
cuit or system for the purpose of conveniently designating its 
voltage class (e.g., 120/240). The actual voltage at which a 
circuit operates can vary from the nominal within a range that 
permits satisfactory operation of equipment. 
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VOLTAGE TO GROUND. For grounded circuits, the volt
age between the given conductor and that point or conductor 
of the circuit that is grounded. For ungrounded circuits, the 
greatest voltage between the given conductor and any other 
conductor of the circuit. 

WATERTIGHT. Constructed so that moisture will not enter 
the enclosure under specified test conditions. 

WEATHERPROOF. Constructed or protected so that expo
sure to the weather will not interfere with successful opera
tion. 
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CHAPTER36 

SERVICES 

SECTION E3601 
GENERAL SERVICES 

E3601.1 Scope. This chapter covers service conductors and 
equipment for the control and protection of services and their 
installation requirements. (230.1) 

E3601.2 Number of services. One- and two-family dwell
ings shall be supplied by only one service. (230.2) 

E3601.3 One building or other structure not to be sup
plied through another. Service conductors supplying a 
building or other structure shall not pass through the interior 
of another building or other structure. (230.3) 

E3601.4 Other conductors in raceway or cable. Conduc
tors other than service conductors shall not be installed in the 
same service raceway or service cable. (230.7) 

Exceptions: 

1. Grounding electrode conductors and equipment 
bondjng jumpers or conductors. 

2. Load management control conductors having over-
current protection. 

E3601.5 Raceway seal. Where a service raceway enters from 
an underground distribution system, it shall be sealed in 
accordance with Section E3803.6. (230.8) 

E3601.6 Service disconnect required. Means shall be pro
vided to disconnect all conductors in a building or other 
structure from the service entrance conductors. (230.70) 

E3601.6.1 Marking of service equipment and discon-
. nects. Service disconnects shall be permanently marked as 

a service disconnect. [230.70(B)] 

E3601.6.2 Service disconnect location. The service discon
necting means shall be installed at a readily accessible loca
tion either outside of a building or inside nearest the point of 
entrance of the service conductors. Service disconnecting 
means shall not be installed in bathrooms. Each occupant 
shall have access to the disconnect serving the dwelling unit 
in which they reside. [230.70(A)(l), 230.72(C)] 

E3601.7 Maximum number of disconnects. The service 
disconnecting means shall consist of not more than six 
switches or six circuit breakers mounted in a single enclosure 
or in a group of separate enclosures. [230.71(A)] 

SECTION E3602 
SERVICE SIZE AND RATING 

E3602.1 Ampacity of ungrounded conductors. Ungrounded 
service conductors shall have an ampacity of not less than the 
load served. For one-family dwellings, the ampacity of the 
ungrounded conductors shall be not less than 100 amperes, 3 
wire. For all other installations, the ampacity of the ungrounded 
conductors shall be not less than 60 amperes. [230.42(B), 
230.79(C) & (D)] 
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E3602.2 Service load. The minimum load for ungrounded 
service conductors and service devices that serve 100 percent 
of the dwelling unit load shall be computed in accordance 
with Table E3602.2. Ungrounded service conductors and ser
vice devices that serve less than 100 percent of the dwelling 
unit load shall be computed as required for feeders in accor
dance with Chapter 37. [220.82(A)] 

E3602.2.1 Services under 100 amperes. Services that are 
not required to be 100 amperes shall be sized in accor
dance with Chapter 37. [230.42(A), (B), and (C)]. 

TABLE E3602.2 
MINIMUM SERVICE LOAD CALCULATION [220.82(8) & (C)] 

LOADS AND PROCEDURE 

3 volt-amperes per square foot of floor area for general lighting 
and general use receptacle outlets. 

Plus 

1,500 volt-amperes multiplied by total number of 20-ampere-rated 
small appliance and laundry circuits. 

Plus 

The nameplate volt-ampere rating of all fastened-in-place, penna-
nently connected or dedicated circuit-supplied appliances such as 
ranges, ovens, cooking units, clothes dryers not connected to the 
laundry branch circuit and water heaters. 

Apply the following demand factors to the above subtotal: 

The minimum subtotal for the loads above shall be 100 percent of 
the first 10,000 volt-amperes of the sum of the above loads plus 40 
percent of any portion of the sum that is in excess of 10,000 volt-
amperes . 

Plus the largest of the following: 

One-hundred percent of the nameplate rating(s) of the air-condi-
tioning and cooling equipment. 

One hundred percent of the nameplate rating(s) of the heat pump 
where a heat pump is used without any supplemental electric heat-
ing. 

One-hundred percent of the nameplate rating of the electric ther-
mal storage and other heating systems where the usual load is 
expected to be continuous at the full nameplate value. Systems 
qualifying under this selection shall not be figured under any other 
category in this table. 

One-hundred percent of nameplate rating of the heat pump com-
pressor and sixty-five percent of the supplemental electric heating 
load for central electric space-heating systems. If the heat pump 
compressor is prevented from operating at the same time as the 
supplementary heat, the compressor load does not need to be added 
to the supplementary heat load for the total central electric space-
heating load. 

Sixty-five percent of nameplate rating(s) of electric space-heating 
units if less than four separately controlled units. 

Forty percent of nameplate rating( s) of electric space-heating units 
of four or more separately controlled units. 

The minimum total load in amperes shall be the 
volt-ampere sum calculated above divided by 240 volts. 
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E3602.3 Rating of service disconnect. The combined rating 
of all individual service disconnects serving a single dwelling 
unit shall be not less than the load determined from Table 
E3602.2 and shall be not less than as specified in Section 
E3602.l. (230.79 & 230.80) 

E3602.4 Voltage rating. Systems shall be three-wire, 120/ 
240-volt, single-phase with a grounded neutral. [220.82(A)] 

SECTION E3603 
SERVICE, FEEDER AND GROUNDING 

ELECTRODE CONDUCTOR SIZING 

E3603.1 Grounded and ungrounded service conductor 
size. Service and feeder conductors supplied by a single-phase, 
120/240-volt system shall be sized in accordance with Sections 
E3603.l.1 throughE3603.l.4 and Table 3705.1. 

E3603.1.1 For a service rated at 100 through 400 amperes, 
the service conductors supplying the entire load associated 
with a one-family dwelling, or the service conductors sup
plying the entire load associated with an individual dwell
ing unit in a two-family dwelling, shall have an ampacity of 
not less than 83 percent of the service rating. 

E3603.1.2 For a feeder rated at 100 through 400 amperes, 
the feeder conductors supplying the entire load associated 
with a one-family dwelling, or the feeder conductors sup
plying the entire load associated with an individual dwell
ing unit in a two-family dwelling, shall have an ampacity of 
not less than 83 percent of the feeder rating. 

E3603.1.3 A feeder for an individual dwelling unit shall 
not be required to have an ampacity greater than that spec
ified in Sections E3603.l.1 and E3603.l.2. 

E3603.1.4 The grounded conductor ampacity shall be not 
less than the maximum unbalance of the load and the size 
of the grounded conductor shall be not smaller than ·the 
required minimum grounding electrode conductor size 
specified in Table E3603.4. [310.15(B)(7)] 

E3603.2 Ungrounded service conductors for accessory 
buildings and structures. Ungrounded conductors for other 
than dwelling units shall have an ampacity of not less than 60 
amperes and shall be sized as required for feeders in Chapter 
37. [230.79(D)] 

Exceptions: 

1. For limited loads of a single branch circuit, the ser
vice conductors shall have an ampacity of not less 
than 15 amperes. [230.79(A)] 

2. For loads consisting of not more than two two-wire 
branch circuits, the service conductors shall have an 
ampacity of not less than 30 amperes. [230.79(C)] 

E3603.3 Overload protection. Each ungrounded service 
conductor shall have overload protection. (230.90) 

E3603.3.1 Ungrounded conductor. Overload protection 
shall be provided by an overcurrent device installed in 
series with each ungrounded service conductor. The over
current device shall have a rating or setting not higher than 
the allowable service or feeder rating specified in Section 
E3603.l. A set of fuses shall be considered to be all of the 
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fuses required to protect all of the ungrounded conductors 
of a circuit. Single pole circuit breakers, grouped in accor
dance with Section E3601.7, shall be considered as one 
protective device. [230.90(A)] 

Exception: Two to six circuit breakers or sets of fuses 
shall be permitted as the overcurrent device to provide 
the overload protection. The sum of the ratings of the 
circuit breakers or fuses shall be permitted to exceed 
the ampacity of the service conductors, provided that 
the calculated load does not exceed the ampacity of the 
service conductors. [230.90(A) Exception No. 3] 

E3603.3.2 Not in grounded conductor. Overcurrent 
devices shall not be connected in series with a grounded 
service conductor except where a circuit breaker is used 
that simultaneously opens all conductors of the circuit. 
[230.90(B)] 

E3603.3.3 Location. The service overcurrent device shall 
be an integral part of the service disconnecting means or 
shall be located immediately adjacent thereto. (230.91) 

E3603.4 Grounding electrode conductor size. The grounding 
electrode conductors shall be sized based on the size of the ser
vice entrance conductors as required in Table E3603.4. (250.66) 

TABLE E3603.4 
GROUNDING ELECTRODE CONDUCTOR SIZE"· b, 0

• d, 0 • 
1 

SIZE OF LARGEST UNGROUNDED 
SIZE OF GROUNDING SERVICE-ENTRANCE CONDUCTOR 

ELECTRODE CONDUCTOR OR EQUIVALENT AREA FOR PARALLEL 
(AWG/kcmil) CONDUCTORS {AWG/kcmll) 

Aluminum or Aluminum or 
Copper copper-clad Copper copper-clad 

aluminum aluminum 

2 or smaller 1/0 or smaller 8 6 

1or1/0 2/0 or 3/0 6 4 

2/0 or 3/0 410 or250 4 2 

Over 3/0 Over250 2 1/0 through 350 through500 

Over350 Over 500 
1/0 3/0 through 600 through 900 

a. If multiple sets of service-entrance conductors connect directly to a service 
drop, set of overhead service conductors, set of underground service 
conductors, or service lateral, the equivalent size of the largest service
entrance conductor shall be determined by the largest sum of the areas of the 
corresponding conductors of each set. 

b. Where there are no service-entrance conductors, the grounding electrode 
conductor size shall be determined by the equivalent size of the largest 
service-entrance conductor required for the load to be served. 

c. Where protected by a ferrous metal raceway, grounding electrode 
conductors shall be electrically bonded to the ferrous metal raceway at 
both ends. [250.64(E)(l)] 

d. An 8 A WG grounding electrode conductor shall be protected with rigid 
metal conduit, intermediate metal conduit, rigid polyvinyl chloride (Type 
PVC) nonmetallic conduit, rigid thermosetting resin (Type RTRC) 
nonmetallic conduit, electrical metallic tubing or cable armor. [250.64(B)] 

e. Where not protected, 6 A WG grounding electrode conductor shall closely 
follow a structural surface for physical protection. The supports shall be 
spaced not more than 24 inches on center and shall be within 12 inches of 
any enclosure or termination. [250.64(B)] 

f. Where the sole grounding electrode system is a ground rod or pipe as 
covered in Section E3608.3, the grounding electrode conductor shall not 
be required to be larger than 6 A WG copper or 4 A WG aluminum. Where 
the sole. grounding electrode system is the footing steel as covered in 
Section E3608.1.2, the grounding electrode conductor shall not be 
required to be larger than 4 A WG copper conductor. [250.66(A) and (B)] 
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E3603.5 Temperature limitations. Except where the equip
ment is marked otherwise, conductor ampacities used in 
determining equipment termination provisions shall be based 
on Table E3705.l. [110.14(C)(l)] 

SECTION E3604 
OVERHEAD SERVICE AND SERVICE-

ENTRANCE CONDUCTOR INSTALLATION 

E3604.1 Clearances on buildings. Open conductors and 
multiconductor cables without an overall outer jacket shall 
have a clearance of not less than 3 feet (914 mm) from the 
sides of doors, porches, decks, stairs, ladders, fire escapes and 
balconies, and from the sides and bottom of windows that 
open. See Figure E3604.l. [230.9(A)] 

E3604.2 Vertical clearances. Overhead service conductors 
shall not have ready access and shall comply with Sections 
E3604.2.1 and E3604.2.2. (230.24) 

E3604.2.1 Above roofs. Conductors shall have a vertical 
clearance of not less than 8 feet (2438 mm) above the roof 
surface. The vertical clearance above the roof level shall 
be maintained for a distance of not less than 3 feet (914 
mm) in all directions from the edge of the roof. See Figure 
E3604.2.l. [230.24(A)] 

Exceptions: 

1. Conductors above a roof surface subject to pedes
trian traffic shall have a vertical clearance from 
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For SI: 1 foot = 304.8 mm. 
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the roof surface in accordance with Section 
E3604.2.2. [230.24(A) Exception No. 1] 

2. Where the roof has a slope of 4 inches (102 mm) 
in 12 inches (305 mm), or greater, the minimum 
clearance shall be 3 feet (914 mm). [230.24(A) 
Exception No. 2] 

3. The minimum clearance above only the over
hanging portion of the roof shall not be less than 
18 inches (457 mm) where not more than 6 feet 
(1829 mm) of overhead service conductor length 
passes over 4 feet (1219 mm) or less of roof sur
face measured horizontally and such conductors 
are terminated at a through-the-roof raceway or 
approved support. [230.24(A) Exception No. 3] 

4. The requirement for maintaining the vertical 
clearance for a distance of 3 feet (914 mm) from 
the edge of the roof shall not apply to the final 
conductor span where the service drop is attached 
to the side of a building. [230.24(A) Exception 
No. 4] 

5. Where the voltage between conductors does not 
exceed 300 and the roof area is guarded or iso
lated, a reduction in clearance to 3 feet (914 mm) 
shall be permitted. [230.24(A) Exception No. 5] 

...-+---- CLEARANCE NOT REQUIRED FROM 
NONOPENABLE WINDOWS 

CLEARANCE NOT REQUIRED ABOVE OPENINGS 

FIGURE E3604.1 
CLEARANCES FROM BUILDING OPENINGS 
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E3604.2,2 Vertical clearance from grade. Overhead ser
vice conductors shall have the following minimum clear
ances from final grade: 

1. For conductors supported on and cabled together 
with a grounded bare messenger wire, the minimum 
vertical clearance shall be 10 feet (3048 mm) at the 
electric service entrance to buildings, at the lowest 
point of the drip loop of the building electric 
entrance, and above areas or sidewalks accessed by 
pedestrians only. Such clearance shall be measured 
from final grade or other accessible surfaces. 

2. Twelve feet (3658 mm)-over residential property 
and driveways. 

3. Eighteen feet (5486 mm)-over public streets, 
alleys, roads or parking areas subject to truck traffic. 
[(230.24(B)(l), (2), and (4)] 

E3604.3 Point of attachment. The point of attachment of the 
I overhead service conductors to a building or other structure 

shall provide the minimum clearances as specified in Sec
tions E3604.1 through E3604.2.2. The point of attachment 
shall be not less than 10 feet (3048 mm) above finished grade. 
(230.26) 

E3604.4 Means of attachment. Multiconductor cables used 
for overhead service conductors shall be attached to buildings 

SECTION E3604.2.1 AND EXCEPTION 1 

or other structures by fittings approved for the purpose. 
(230.27) 

E3604.5 Service masts as supports. A service mast used for 
the support of service-drop or overhead service conductors 
shall comply with Sections E3604.5.1 and E3604.5.2. Only 
power service drop or overhead service conductors shall be 
attached to a service mast. 

E3504.5.1 Strength. The service mast shall be of ade
quate strength or shall be supported by braces or guys to 
safely withstand the strain imposed by the service-drop or 
overhead service conductors. Hubs intended for use with a 
conduit that serves as a service mast shall be identified for 
use with service-entrance equipment. 

E3604.5.2 Attachment. Service-drop or overhead service 
conductors shall not be attached to a service mast at a 
point between a coupling and a weatherhead or the end of 
the conduit, where the coupling is located above the last 
point of securement of the building or other structure or is 
located above the building or other structure. [230.28(A) 
& (B)] 

E3604.6 Supports over buildings. Service conductors pass
ing over a roof shall be securely supported. Where practicable, 
such supports shall be independent of the building. (230.29) 

SECTION E3604.2.1 EXCEPTION 2 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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SECTION 3604.2.1 AND EXCEPTION 3 

SLOPE4/12 
OR MORE 

FIGURE E3604.2.1 
CLEARANCES FROM ROOFS 

SECTION E3604.2.1 
MAINTAIN ALL 
CLEARANCES 3 FT 0 IN. 
MINIMUM BEYOND THE 
EDGE OF THE ROOF. 
SEE EXCEPTION 4. 
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SECTION E3605 
SERVICE-ENTRANCE CONDUCTORS 

E3605.1 Insulation of service-entrance conductors. Ser
vice-entrance conductors entering or on the exterior of build
ings or other structures shall be insulated in accordance with 
Section E3406.5. (230.41) 

Exceptions: 

1. A copper grounded conductor shall not be required 
to be insulated where it is: 

1.1. In a raceway or part of a service cable 
assembly, 

1.2. Directly buried in soil of suitable condition, or 

1.3. Part of a cable assembly listed. for direct 
burial without regard to soil conditions. 

2. An aluminum or copper-clad aluminum grounded 
conductor shall not be required to be insulated 
where part of a cable or where identified for direct 
burial or utilization in underground raceways. 
(230.41 Exception) 

E3605.2 Wiring methods for services. Service-entrance 
wiring methods shall be installed in accordance with the 
applicable requirements in Chapter 38. (230.43) 

E3605.3 Spliced conductors. Service-entrance conductors 
shall be permitted to be spliced or tapped. Splices shall be 
made in enclosures or, if directly buried, with listed under
ground splice kits. Conductor splices shall be made in accor
dance with Chapters 34, 37, 38 and 39. (230.33, 230.46) 

E3605.4 Protection of underground service entrance con
ductors. Underground service-entrance conductors shall be 
protected against physical damage in accordance with Chap
ter 38. (230.32) 

E3605.5 Protection of all other service cables. Above
ground service-entrance cables, where subject to physical 
damage, shall be protected by one or more of the following: 
rigid metal conduit, intennediate metal conduit, Schedule 80 
PVC conduit, electrical metallic tubing or other approved 

· means. [230.50(1)] 

E3605.6 Locations exposed to direct sunlight. Insulated 
conductors and cables used where exposed to direct rays of 
the sun shall comply with one of the following: 

1. The conductors and cables shall be listed, or listed and 
marked,. as being sunlight resistant. 

2. The conductors and cables are covered with insulating 
material, such as tape or sleeving, that is listed, or listed 
and marked, as being sunlight resistant. [310.lO(D)] 

E3605.7 Mounting supports. Service-entrance cables shall 
be supported by straps or other approved means within 12 
inches (305 mm) of every service head, gooseneck or connec
tion to a raceway or enclosure and at intervals not exceeding 
30 inches (762 mm). [230.Sl(A)] 

E3605.8 Raceways to drain. Where exposed to the weather, 
raceways enclosing service-entrance conductors shall be suit
able for use in wet locations and arranged to drain. Where 
embedded in masonry, raceways shall be arranged to drain. 
(230.53) 
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E3605.9 Overhead service locations. Connections at service 
heads shall be in accordance with Sections E3605.9.1 through 
E3605.9.7. (230.54) 

E3605.9.1 Rain-tight service head. Service raceways 
shall be equipped with a service head at the point of con
nection to service-drop or overhead conductors. The ser
vice head shall be listed for use in wet locations. 
[230.54(A)] 

E3605.9.2 Service cable, service head or gooseneck. 
Service-entrance cable shall be equipped with a service 
head or shall be formed into a gooseneck in an approved 
manner. The service head shall be listed for use in wet 
locations. [230.54(B)] 

E3605.9.3 Service-head location. Service heads, and 
goosenecks in service-entrance cables, shall be located 
above the point of attachment of the service-drop or over
head service conductors to the building or other structure. 
[230.54(C)] 

Exception: Where it is impracticable to locate the ser
vice head or gooseneck above the point of attachment, 
the service head or gooseneck location shall be not 
more than 24 inches (610 mm) from the point of attach
ment. [230.54(C) Exception] 

E3605.9.4 Separately bushed openings. Service heads 
shall have conductors of different potential brought out 
through separately bushed openings. [230.54(E)] 

E3605.9.5 Drip loops. Drip loops shall be formed on indi
vidual conductors. To prevent the entrance of moisture, 
service-entrance conductors shall be connected to the ser
vice-drop or overhead conductors either below the level of 
the service head or below the level of the termination of 
the service-entrance cable sheath. [230.54(F)] 

E3605.9.6 Conductor arrangement. Service-entrance 
and overhead service conductors shall be arranged so that 
water will not enter service raceways or equipment. 
[230.54(G)] 

E3605.9.7 Secured. Service-entrance cables shall be held 
securely in place. [230.54(D)] 

SECTION E3606 
SERVICE EQUIPMENT-GENERAL 

E3606.1 Service equipment enclosures. Energized parts of 
service equipment shall be enclosed. (230.62) 

E3606.2 Working· space. The working space in the vicinity 
of service equipment shall be not less than that specified in 
Chapter 34. (110.26) 

E3606.3 Available short-circuit current. Service equip
ment shall be suitable for the maximum fault current avail
able at its supply terminals, but not less than 10,000 amperes. 
(110.9) 

E3606.4 Marking. Service equipment shall be marked to 
identify it as being suitable for use as service equipment. Ser
vice equipment shall be listed. Individual meter socket enclo
sures shall not be considered as service equipment. (230.66) 

675 



SERVICES 

SECTION E3607 
SYSTEM GROUNDING 

E3607.1 System service ground. The premises wiring sys
tem shall be grounded at the service with a grounding elec
trode conductor connected to a grounding electrode system as 
required by this code. Grounding electrode conductors shall 
be sized in accordance with Table E3603.4. [250.20(B)(l) 
and 250.24(A)] 

E3607.2 Location of grounding electrode conductor con
nection. The grounding electrode conductor shall be con
nected to the grounded service conductor at any accessible 

I point from the load end of the overhead service conductors, 
service drop, underground service conductors, or service lat
eral to and including the terminal or bus to which the 
grounded service conductor is connected at the service dis
connecting means. A grounding connection shall not be made 
to any grounded circuit conductor on the load side of the ser
vice disconnecting means, except as provided in Section 
E3607.3.2. [250.24(A)(l) and (A)(5)] 

E3607.3 Buildings or structures supplied by feeder(s) or 
branch circuit(s). Buildings or structures supplied by 
feeder(s) or branch circuit(s) shall have a grounding electrode 
or grounding electrode system installed in accordance with 
Section E3608. The grounding electrode conductor(s) shall 
be connected in a manner specified in Section E3607.3.l or, 
for existing premises wiring systems only, Section 
E3607 .3.2. Where there is no existing grounding electrode, 
the grounding electrode(s) required in Section E3608 shall be 
installed. [250.32(A)] 

Exception: A grounding electrode shall not be required 
where only one branch circuit, including a multiwire 
branch circuit, supplies the building or structure and the 
branch circuit includes an equipment grounding conductor 
for grounding the noncurrent-carrying parts of all equip
ment. For the purposes of this section, a multiwire branch 
circuit shall be considered as a single branch circuit. 
[250.32(A) Exception] 

E3607.3.1 Equipment grounding conductor. An equip
ment grounding conductor as described in Section E3908 
shall be run with the supply conductors and connected to 
the building or structure disconnecting means and to the 
grounding electrode(s). The equipment grounding conduc
tor shall be used for grounding or bonding of equipment, 
structures or frames required to be grounded or bonded. 
The equipment grounding conductor shall be sized in 
accordance with Section E3908.12. Any installed 
grounded conductor shall not be connected to the equip
ment grounding conductor or to the grounding elec
trode( s ). [250.32(B) and Table 250.122] 

E3607.3.2 Grounded conductor, existing premises. For 
installations made in compliance with previous editions of 
this code that permitted such connection and where an 
equipment grounding conductor is not run with the supply 
conductors to the building or structure, there are no contin
uous metallic paths bonded to the grounding system in 
both buildings or structures involved, and ground-fault 
protection of equipment has not been installed on the sup
ply side of the feeder(s), the grounded conductor run with 
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the supply to the buildings or structure shall be connected 
to the building or structure disconnecting means and to the 
grounding electrode(s) and shall be used for grounding or 
bonding of equipment, structures, or frames required to be 
grounded or bonded. Where used for grounding in accor
dance with this provision, the grounded conductor shall be 
not smaller than the larger of: 

1. That required by Section E3704.3. 

2. That required by Section E3908.12. [250.32(B)(l) 
Exception] 

E3607.4 Grounding electrode conductor. A grounding 
electrode conductor shall be used to connect the equipment 
grounding conductors, the service equipment enclosures, and 
the grounded service conductor to the grounding electrode(s). 
This conductor shall be sized in accordance with Table 
E3603.4. [250.24(D)] 

E3607.5 Main bonding jumper. An unspliced main bonding 
jumper shall be used to connect the equipment grounding 
conductor(s) and the service-disconnect enclosure to the 
grounded conductor of the system within the enclosure for 
each service disconnect. [250.24(B)] 

E3607.6 Common grounding electrode. Where an ac sys
tem is connected to a grounding electrode in or at a building 
or structure, the same electrode shall be used to ground con
ductor enclosures and equipment in or on that building or 
structure. Where separate services, feeders or branch circuits 
supply a building and are required to be connected to a 
grounding electrode(s), the same grounding electrode(s) shall 
be used. Two or more grounding electrodes that are effec
tively bonded together shall be considered as a single ground
ing electrode system. (250.58) 

SECTION E3608 
GROUNDING ELECTRODE SYSTEM 

E3608.1 Grounding electrode system. All electrodes speci
fied in Sections E3608.1.1, E3608.l.2, E3608.l.3, E3608.l.4 
E3608.l.5 and E3608.l.6 that are present at each building or 
structure served shall be bonded together to form the ground
ing electrode system. Where none of these electrodes are 
present, one or more of the electrodes specified in Sections 
E3608.l.3, E3608.l.4, E3608.l.5 and E3608.l.6 shall be 
installed and used. (250.50) 

Exception: Concrete-encased electrodes of existing build
ings or structures shall not be required to be part of the 
grounding electrode system where the steel reinforcing 
bars or rods are not accessible for use without disturbing 
the concrete. (250.50 Exception) 

E3608.1.1 Metal underground water pipe. A metal 
underground water pipe that is in direct contact with the 
earth for 10 feet (3048 mm) or more, including any well 
casing effectively bonded to the pipe and that is electri
cally continuous, or made electrically continuous by bond
ing around insulating joints or insulating pipe to the points 
of connection of the grounding electrode conductor and 
the bonding conductors, shall be considered as a ground
ing electrode (see Section E3608.l). [250.52(A)(l)] 
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E3608.1.1.1 Interior metal water piping. Interior 
metal water piping located more than 5 feet (1524 mm) 
from the entrance to the building shall not be used as a 
conductor to interconnect electrodes that are part of the 
grounding electrode system. [250.68(C)(l)] 

E3608.1.1.2 Installation. Continuity of the grounding 
path or the bonding connection to interior piping shall not 
rely on water meters, filtering devices and similar equip
ment. A metal underground water pipe shall be supple
mented by an additional electrode of a type specified in 
Sections E3608. l.2 through E3608. l.6. The supplemen
tal electrode shall be bonded to the grounding electrode 
conductor, the grounded service-entrance conductor, a 
nonflexible grounded service raceway, any grounded ser
vice enclosure or to the equipment grounding conductor 
provided in accordance with Section E3607.3.l. Where 
the supplemental electrode is a rod, pipe or plate elec
trode in accordance with Section E3608.l.4 or 
E3608.l.5, it shall comply with Section E3608.4. 

Where the supplemental electrode is a rod, pipe or 
plate electrode in accordance with Section E3608 .1.4 or 
E3608.l.5, that portion of the bonding jumper that is 
the sole connection to the supplemental grounding elec
trode shall not be required to be larger than 6 A WG 
copper or 4 A WG aluminum wire. [250.53(D) and (E)] 

E3608.1.2 Concrete-encased electrode. A concrete
encased electrode consisting of at least 20 feet (6096 mm) 
of either of the following shall be considered as a ground
ing electrode: 

1. One or more bare or zinc galvanized or other electri
cally conductive coated steel reinforcing bars or 
rods not less than 1

/ 2 inch (13 mm) in diameter, 
installed in one continuous 20-foot (6096 mm) 
length, or if in multiple pieces connected together by 
the usual steel tie wires, exothermic welding, weld
ing, or other effective means to create a 20-foot 
(6096 mm) or greater length. 

2. A bare copper conductor not smaller than 4 A WG. 

Metallic components shall be encased by at least 2 
inches (51 mm) of concrete and shall be located horizon
tally within that portion of a concrete foundation or foot
ing that is in direct contact with the earth or within vertical 
foundations or structural components or members that are 
in direct contact with the earth. 

Where multiple concrete-encased electrodes are present 
at a building or structure, only one shall be required to be 
bonded into the grounding electrode system. [250.52(A)(3)] 

E3608.1.3 Ground rings. A ground ring encircling the 
building or structure, in direct contact with the earth at a 
depth below the earth's surface of not less than 30 inches 
(762 mm), consisting of at least 20 feet (6096 mm) of bare 
copper conductor not smaller than 2 A WG shall be consid
ered as a grounding electrode. [250.52(A)(4)] 
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E3608.1.4 Rod and pipe electrodes. Rod and pipe elec
trodes not less than 8 feet (2438 mm) in length and con
sisting of the following materials shall be considered as a 
grounding electrode: 

1. Grounding electrodes of pipe or conduit shall not be 
smaller than trade size 3/ 4 (metric designator 21) and, 
where of iron or steel, shall have the outer surface 
galvanized or otherwise metal-coated for corrosion 
protection. 

2. Rod-type grounding electrodes of stainless steel and 
copper or zinc-coated steel shall be at least 5

/ 8 inch 
(15.9 mm) in diameter unless listed. [250.52(A)(5)] 

E3608.1.4.1 Installation. The rod and pipe electrodes 
shall be installed such that at least 8 feet (2438 mm) of 
length is in contact with the soil. They shall be driven 
to a depth ofnot less than 8 feet (2438 mm) except that, 
where rock bottom is encountered, electrodes shall be 
driven at an oblique angle not to exceed 45 degrees 
(0.79 rad) from the vertical or shall be buried in a 
trench that is at least 30 inches (762 mm) deep. The 
upper end of the electrodes shall be flush with or below 
ground level except where the aboveground end and the 
grounding electrode conductor attachment are pro
tected against physical damage. (250.53(G)] 

E3608.1.5 Plate electrodes. A plate electrode that 
exposes not less than 2 square feet (0.186 m.2) of surface to 
exterior soil shall be considered as a grounding electrode. 
Electrodes of bare or conductively coated iron or steel 
plates shall be at least 1/ 4 inch (6.4 mm) in thickness. Solid, 
uncoated electrodes of nonferrous metal shall be at least 
0.06 inch (1.5 mm) in thickness. Plate electrodes shall be 
installed not less than 30 inches (762 mm) below the sur
face of the earth. [250.52(A)(7)] 

E3608.1.6 Other electrodes. In addition to the grounding 
electrodes specified in Sections E3608.l.1 through 
E3608.l.5, other listed grounding electrodes shall be per
mitted. [250.52(A)(6)] 

E3608.2 Bonding jumper. The bonding jumper(s) used to 
connect the grounding electrodes together to form the 
grounding electrode system shall be installed in accordance 
with Sections E3610.2, and E3610.3, shall be sized in accor
dance with Section E3603.4, and shall be connected in the 
manner specified in Section E361 l.l. [250.53(C)] 

E3608.3 Rod, pipe and plate electrode requirements. 
Where practicable, rod, pipe and plate electrodes shall be 
embedded below permanent moisture level. Such electrodes 
shall be free from nonconductive coatings such as paint or 
enamel. Where more than one such electrode is used, each 
electrode of one grounding system shall be not less than 6 feet 
(1829 mm) from any other electrode of another grounding sys
tem. Two or more grounding electrodes that are effectively 
bonded together shall be considered as a single grounding 
electrode system. That portion of a bonding jumper that is the 
sole connection to a rod, pipe or plate electrode shall not be 
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required to be larger than 6 A WG copper or 4 A WG aluminum 
wire. [250.53(A)(l), 250.53(B), 250.53(C)] 

E3608.4 Supplemental electrode required. A single rod, 
pipe, or plate electrode shall be supplemented by an addi
tional electrode of a type specified in Sections E3608.1.2 
through E3608.l.6. The supplemental electrode shall be 
bonded to one of the following: 

1. A rod, pipe, or plate electrode. 

2. A grounding electrode conductor. 

3. A grounded service-entrance conductor. 

4. A nonflexible grounded service raceway. 

5. A grounded service enclosure. 

Where multiple rod, pipe, or plate electrodes are installed 
to meet the requirements of this section, they shall not be less 
than 6 feet (1829 mm) apart. [250.53(A)(2) and (A)(3)] 

Exception: Where a single rod, pipe, or plate grounding 
electrode has a resistance to earth of 25 ohms or less, the 
supplemental electrode shall not be required. 
[250.53(A)(2) Exception] 

E3608.5 Aluminum electrodes. Aluminum electrodes shall 
not be permitted. [250.52(B)(2)] 

E3608.6 Metal underground gas piping system. A metal 
underground gas piping system shall not be used as a ground
ing electrode. [250.52(B)(l)] 

SECTION E3609 
BONDING 

E3609.1 General. Bonding shall be provided where neces
sary to ensure electrical continuity and the capacity to con
duct safely any fault current likely to be imposed. (250.90) 

E3609.2 Bonding of equipment for services. The noncur
rent-carrying metal parts of the following equipment shall be 
effectively bonded together: 

1. Raceways or service cable armor or sheath that enclose, 
contain, or support service conductors. 

2. Service enclosures containing service conductors, 
including meter fittings, and boxes, interposed in the 
service raceway or armor. [250.92(A)] 

E3609.3 Bonding for other systems. An intersystem bond
ing termination for connecting intersystem bonding conduc
tors required for other systems shall be provided external to 
enclosures at the service equipment or metering equipment 
enclosure and at the disconnecting means for any additional 
buildings or structures. The intersystem bonding termination 
shall comply with all of the following: 

1. It shall be accessible for connection and inspection. 

2. It shall consist of a set of terminals with the capacity for 
connection of not less than three intersystem bonding 
conductors. 

3. It shall not interfere with opening of the enclosure for a 
service, building or structure disconnecting means, or 
metering equipment. 
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4. Where located at the service equipment, it shall be 
securely mounted and electrically connected to an 
enclosure for the service equipment, to the meter enclo
sure, or to an exposed nonflexible metallic service race
way, or shall be mounted at one of these enclosures and 
connected to the enclosure or to the grounding elec
trode conductor with a 6 A WG or larger copper con
ductor. 

5. Where located at the disconnecting means for a build
ing or structure, it shall be securely mounted and elec
trically connected to the metallic enclosure for the 
building or structure disconnecting means, or shall be 
mounted at the disconnecting means and connected to 
the metallic enclosure or to the grounding electrode 
conductor with a 6 A WG or larger copper conductor. 

6. It shall be listed as grounding and bonding equipment. 
(250.94) 

E3609.4 Method of bonding at the service. Bonding jump
ers meeting the requirements of this chapter shall be used 
around impaired connections, such as reducing washers or 
oversized, concentric, or eccentric knockouts. Standard lock
nuts or bushings shall not be the only means for the bonding 
required by this section but shall be permitted to be installed 
to make mechanical connections of raceways. Electrical con
tinuity at service equipment, service raceways and service 
conductor enclosures shall be ensured by one or more of the 
methods specified in Sections E3609 .4.1 through E3609 .4.4. 

E3609.4.1 Grounded service conductor. Equipment 
shall be bonded to the grounded service conductor in a 
manner provided in this code. 

E3609.4.2 Threaded connections. Equipment shall be 
bonded by connections using threaded couplings or 
threaded hubs on enclosures. Such connections shall be 
made wrench tight. 

E3609.4.3 Threadless couplings and connectors. Equip
ment shall be bonded by threadless couplings and connec
tors for metal raceways and metal-clad cables. Such 
couplings and connectors shall be made wrench tight. 
Standard locknuts or bushings shall not be used for the 
bonding required by this section. 

E3609.4.4 Other devices. Equipment shall be bonded by 
other listed devices, such as bonding-type locknuts, bush
ings and bushings with bonding jumpers. [250.92(B)] 

E3609.5 Sizing supply-side bonding jumper and main 
bonding jumper. The bonding jumper shall not be smaller 
than the sizes shown in Table E3603.4 for grounding elec
trode conductors. Where the service-entrance conductors are 
paralleled in two or more raceways or cables, and an individ
ual supply-side bonding jumper is used for bonding these 
raceways or cables, the supply-side bonding jumper for each 
raceway or cable shall be selected from Table E3603.4 based 
on the size of the ungrounded supply conductors in each race
way or cable. A single supply-side bonding jumper installed 
for bonding two or more raceways or cables shall be sized in 
accordance with Table E3603.4 based on the largest set of 
parallel ungrounded supply conductors. [250.102(C)] 
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E3609.6 Metal water piping bonding. The metal water pip
ing system shall be bonded to the service equipment enclo
sure, the grounded conductor at the service, the grounding 
electrode conductor where ot sufficient size, or to the one or 
more grounding electrodes used. The bonding jumper shall be 
sized in accordance with Table E3603 .4. The points of attach
ment of the bonding jumper(s) shall be accessible. 
[250.104(A) and 250.104(A)(l)] 

E3609.7 Bonding other metal piping. Where installed in or 
attached to a building or structure, metal piping systems, 
including gas piping, capable of becoming energized shall be 
bonded to the service equipment enclosure, the grounded 
conductor at the service, the grounding electrode conductor 
where of sufficient size, or to the one or more grounding elec
trodes used. The bonding conductor(s) or jumper(s) shall be 
sized in accordance with Table E3908.12 using the rating of 
the circuit capable of energizing the piping. The equipment 
grounding conductor for the circuit that is capable of energiz
ing the piping shall be permitted to serve as the bonding 
means. The points of attachment of the bonding jumper(s) 
shall be accessible. [250.104(B)] 

SECTION E3610 
GROUNDING ELECTRODE CONDUCTORS 

E3610.1 Continuous. The grounding electrode conductor 
shall be installed in one continuous length without splices or 
joints and shall run to any convenient grounding electrode 
available in the grounding electrode system where the other 
electrode(s), if any, are connected by bonding jumpers in 
accordance with Section E3608.2, or to one or more ground
ing electrode(s) individually. The grounding electrode con
ductor shall be sized for the largest grounding electrode 
conductor required among all of the electrodes connected to 
it. [250.64(C)] 

Exception: Splicing of the grounding electrode conductor 
by irreversible compression-type connectors listed as 
grounding and bonding equipment or by the exothermic 
welding process shall not be prohibited. [250.64(C)(l)] 

E3610.2 Securing and protection against physical dam
age. Where exposed, a grounding electrode conductor or its 
enclosure shall be securely fastened to the surface on which it 
is carried. Grounding electrode conductors shall be permitted 
to be installed on or through framing members. A 4 A WG or 
larger conductor shall be protected where exposed to physical 
damage. A 6 A WG grounding conductor that is free from 
exposure to physical damage shall be permitted to be run 
along the surface of the building construction without metal 
covering or protection where it is and securely fastened to the 
construction; otherwise, it shall be in rigid metal conduit, 
intermediate metal conduit, rigid polyvinyl chloride (PVC), 
nonmetallic conduit, reinforced thermosetting resin (RTRC) 
nonmetallic conduit, electrical metallic tubing or cable armor. 
Grounding electrode conductors smaller than 6 A WG shall be 
in rigid metal conduit, intermediate metal conduit, rigid poly
vinyl chloride (PVC) nonmetallic conduit, reinforced thermo
seting resin (RTRC) nonmetallic conduit, electrical metallic 

I tubing or cable armor. Grounding electrode conductors and 
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grounding electrode bonding jumpers shall not be required to I 
comply with Section E3803. [250.64(B)] 

Bare aluminum or copper-clad aluminum grounding elec
trode conductors shall not be used where in direct contact 
with masonry or the earth or where subject to corrosive con
ditions. Where used outside, aluminum or copper-clad alumi
num grounding electrode conductors shall not be installed 
within 18 inches (457 mm) of the earth. [250.64(A)] 

E3610.3 Raceways and enclosures for grounding elec
trode conductors. Ferrous metal raceways and enclosures 
for grounding electrode conductors shall be electrically con
tinuous from the point of attachment to cabinets or equipment 
to the grounding electrode, and shall be securely fastened to 
the ground clamp or fitting. Nonferrous metal raceways and 
enclosures shall not be required to be electrically continuous. 
Ferrous metal raceways and enclosures shall be bonded at 
each end of the raceway or enclosure to the grounding elec
trode or to the grounding electrode conductor. Bonding meth
ods in compliance with Section E3609 .4 for installations at 
service equipment locations and with E3609.4.2 through 
E3609.4.4 for other than service equipment locations shall 
apply at each end and to all intervening ferrous raceways, 
boxes, and enclosures between the cabinets or equipment and 
the grounding electrode. The bonding jumper for a grounding 
electrode conductor raceway shall be the same size or larger 
than the required enclosed grounding electrode conductor. 

Where a raceway is used as protection for a grounding 
conductor, the installation shall comply with the requirements 
of Chapter 38. [250.64(E)( 4)] 

E3610.4 Prohibited use. An equipment grounding conductor 
shall not be used as a grounding electrode conductor. 
(250.121) 

Exception: A wire-type equipment grounding conductor 
shall be permitted to serve as both an equipment grounding 
conductor and a grounding electrode conductor where 
installed in accordance with the applicable requirements 
for both the equipment grounding conductor and the 
grounding electrode conductor in Chapters 36 and 39. 
Where used as a grounding electrode conductor, the wire
type equipment grounding conductor shall be installed and 
arranged in a manner that will prevent objectionable cur
rent. [250.121 Exception, 250.6(A)] 

SECTION E3611 
GROUNDING ELECTRODE CONDUCTOR 

CONNECTION TO THE GROUNDING ELECTRODES 

E3611.1 Methods of grounding conductor connection to 
electrodes. The grounding or bonding conductor shall be 
connected to the grounding electrode by exothermic welding, 
listed lugs, listed pressure connectors, listed clamps or other 
listed means. Connections depending on solder shall not be 
used. Ground clamps shall be listed for the materials of the 
grounding electrode and the grounding electrode conductor 
and, where used on pipe, rod or other buried electrodes, shall 
also be listed for direct soil burial or concrete encasement. 
Not more than one conductor shall be connected to the 
grounding electrode by a single clamp or fitting unless the 
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clamp or fitting is listed for multiple conductors. One of the 
methods indicated in the following items shall be used: 

1. A pipe fitting, pipe plug or other approved device 
screwed into a pipe or pipe fitting. 

2. A listed bolted clamp of cast bronze or brass, or plain 
or malleable iron. 

3. For indoor communications purposes only, a listed 
sheet metal strap-type ground clamp having a rigid 
metal base that seats on the electrode and having a strap 
of such material and dimensions that it is not likely to 
stretch during or after installation. 

4. Other equally substantial approved means. (250.70) 

E3611.2 Accessibility. All mechanical elements used toter
minate a grounding electrode conductor or bonding jumper to 
the grounding electrodes that are not buried or concrete 
encased shall be accessible. [250.68(A) and 250.68(A) Excep
tion] 

E3611.3 Effective grounding path. The connection of the 
grounding electrode conductor or bonding jumper shall be 
made in a manner that will ensure a permanent and effective 
grounding path. Where necessary to ensure effective ground
ing for a metal piping system used as a grounding electrode, 
effective bonding shall be provided around insulated joints 
and sections and around any equipment that is likely to be 
disconnected for repairs or replacement. Bonding jumpers 
shall be of sufficient length to permit removal of such equip
ment while retaining the integrity of the grounding path. 
[250.68(B)] 

E3611.4 Interior metal water piping. Where grounding 
electrode conductors and bonding jumpers are connected to 
interior metal water piping as a means to extend the ground
ing electrode conductor connection to an electrode(s), such 
piping shall be located not more than 5 feet (1524 mm) from 
the point of entry into the building. 

Where interior metal water piping is used as a conductor to 
interconnect electrodes that are part of the grounding elec
trode system, such piping shall be located not more than 5 
feet (1524 mm) from the point of entry into the building. 
[250.68(C)(l)] 

E3611.5 Protection of ground clamps and fittings. Ground 
clamps or other fittings shall be approved for applications 
without protection or shall be protected from physical dam
age by installing them where they are not likely to be dam
aged or by enclosing them in metal, wood or equivalent 
protective coverings. (250.10) 

E3611.6 Clean surfaces. Nonconductive coatings (such as 
paint, enamel and lacquer) on equipment to be grounded shall 
be removed from threads and other contact surfaces to ensure 
good electrical continuity or shall be connected by fittings 
that make such removal unnecessary. (250.12) 
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CHAPTER37 

BRANCH CIRCUIT AND FEEDER REQUIREMENTS 

SECTION E3701 
GENERAL 

E3701.1 Scope. This chapter covers branch circuits and feed
ers and specifies the minimum required branch circuits, the 
allowable loads and the required overcurrent protection for 
branch circuits and feeders that serve less than 100 percent of 
the total dwelling unit load. Feeder circuits that serve 100 
percent of the dwelling unit load shall be sized in accordance 
with the procedures in Chapter 36. [310.15(B)(7)(2)] 

E3701.2 Branch-circuit and feeder ampacity. Branch-cir
cuit and feeder conductors shall have ampacities not less than 
the maximum load to be served. Where a branch circuit or a 
feeder supplies continuous loads or any combination of con
tinuous and noncontinuous loads, the minimum branch-cir
cuit or feeder conductor size, before the application of any 
adjustment or correction factors, shall have an allowable 
ampacity equal to or greater than the noncontinuous load plus 
125 percent of the continuous load. [210.19(A)(l)(a) and 
215.2(A)(l)(a)] 

Exception: The grounded conductors of feeders that are 
not connected to an overcurrent device shall be permitted 
to be sized at 100 percent of the continuous and noncon
tinuous load. [215.l(A)(l) Exception No. 2] 

E3701.3 Selection of ampacity. Where more than one calcu
lated or tabulated ampacity could apply for a given circuit 
length, the lowest value shall be used. [310.15(A)(2)] 

Exception: Where two different ampacities apply to adja
cent portions of a circuit, the higher ampacity shall be per
mitted to be used beyond the point of transition, a distance 
equal to 10 feet (3048 mm) or 10 percent of the circuit 
length figured at the higher ampacity, whichever is less. 
[310.15(A)(2) Exception] 

E3701.4 Branch circuits with more than one receptacle. 
Conductors of branch circuits supplying more than one recep
tacle for cord-and-plug-connected portable loads shall have 
ampacities of not less than the rating of the branch circuit. 
[210.19(A)(2)] 

E3701.5 Multiwire branch circuits. All conductors for multi
wire branch circuits shall originate from the same panelboard or 
similar distribution equipment. Except where all ungrounded 
conductors are opened simultaneously by the branch-circuit 
overcurrent device, multiwire branch circuits shall supply only 
line-to-neutral loads or only one appliance. [210.4(A) and 
210.4(C)] 

E3701.5.1 Disconnecting means. Each multiwire branch 
circuit shall be provided with a means that will simultane
ously disconnect all ungrounded conductors at the point 
where the branch circuit originates. [210.4(B)] 

E3701.5.2 Grouping. The ungrounded and grounded cir
cuit conductors of each multiwire branch circuit shall be 
grouped by cable ties or similar means in at least one loca-
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tion within the panelboard or other point of origination. 
[210.4(D)] 

Exception: Grouping shall not be required where the 
circuit conductors enter from a cable or raceway unique 
to the circuit, thereby making the grouping obvious, or 
where the conductors are identified at their termina-1 
tions with numbered wire markers corresponding to 
their appropriate circuit number. [210.4(D) Exception]. 

SECTION E3702 
BRANCH CIRCUIT RATINGS 

E3702.1 Branch-circuit voltage limitations. The voltage 
ratings of branch circuits that supply luminaires or recepta
cles for cord-and-plug-connected loads of up to 1,400 volt
amperes or of less than 1

/ 4 horsepower (0.186 kW) shall be 
limited to a maximum rating of 120 volts, nominal, between 
conductors. 

Branch circuits that supply cord-and-plug-connected or 
permanently connected utilization equipment and appliances 
rated at over 1,440 volt-amperes or 1

/ 4 horsepower (0.186 
kW) and greater shall be rated at 120 volts or 240 volts, nom
inal. [210.6(A), (B), and (C)] 

E3702.2 Branch-circuit ampere rating. Branch circuits shall 
be rated in accordance with the maximum allowable ampere 
rating or setting of the overcurrent protection device. The rat
ing for other than individual branch circuits shall be 15, 20, 30, 
40 and 50 amperes. Where conductors of higher ampacity are 
used, the ampere rating or setting of the specified over-current 
device shall determine the circuit rating. (210.3) 

E3702.3 Fifteen- and 20-ampere branch circuits. A 15- or 
20-ampere branch circuit shill.I be permitted to supply lighting 
units, or other utilization equipment, or a combination of 
both. The rating of any one cord-and-plug-connected utiliza
tion equipment not fastened in place shall not exceed 80 per
cent of the branch-circuit ampere rating. The total rating of 
utilization equipment fastened in place, other than luminaires, 
shall not exceed 50 percent of the branch-circuit ampere rat
ing where lighting units, cord-and-plug-connected utilization 
equipment not fastened in place, or both, are also supplied. 
[210.23(A)(l) and (2)] 

E3702.4 Thirty-ampere branch circuits. A 30-ampere 
branch circuit shall be permitted to supply fixed utilization 
equipment. A rating of any one cord-and-plug-connected uti
lization equipment shall not exceed 80 percent of the branch
circuit ampere rating. [210.23(B)] 

E3702.5 Branch circuits serving multiple loads or outlets. 
General-purpose branch circuits shall supply lighting outlets, 
appliances, equipment or receptacle outlets, and combina
tions of such. Multioutlet branch circuits serving lighting or 
receptacles shall be limited to a maximum branch-circuit rat
ing of 20 amperes. [210.23(A), (B), and (C)] 
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E3702.6 Branch circuits serving a single motor. Branch
circuit conductors supplying a single motor shall have an 
ampacity not less than 125 percent of the motor full-load cur
rent rating. [430.22(A)] 

E3702.7 Branch circuits serving motor-operated and 
combination loads. For circuits supplying loads consisting 
of motor-operated utilization equipment that is fastened in 
place and that has a motor larger than 1

/ 8 horsepower (0.093 
kW) in combination with other loads, the total calculated load 
shall be based on 125 percent of the largest motor load plus 
the sum of the other loads. [220.18(A)] 

E3702.8 Branch-circuit inductive and LED lighting loads. 
For circuits supplying luminaires having ballasts or LED driv
ers, the calculated load shall be based on the total ampere rat
ings of such units and not on the total watts of the lamps. 
[220.18(B)] 

E3702.9 Branch-circuit load for ranges and cooking 
appliances. It shall be permissible to calculate the branch-cir
cuit load for one range in accordance with Table E3704.2(2}. 
The branch-circuit load for one wall-mounted oven or one 
counter-mounted cooking unit shall be the nameplate rating 
of the appliance. The branch-circuit load for a counter
mounted cooking unit and not more than two wall-mounted 
ovens all supplied from a single branch circuit and located in 
the same room shall be calculated by adding the nameplate 
ratings of the individual appliances and treating the total as 
equivalent to one range. (220.55 Note 4) 

E3702.9.1 Minimum branch circuit for ranges. Ranges 
with a rating of 8.75 kVA or more shall be supplied by a 
branch circuit having a minimum rating of 40 amperes. 
[210.19(A)(3)] 

E3702.10 Branch circuits serving heating loads. Electric 
space-heating and water-heating appliances shall be consid
ered to be continuous loads. Branch circuits supplying two or 
more outlets for fixed electric space-heating equipment shall 
be rated 15, 20, 25 or 30 amperes. [424.3(A)] 

E3702.ll Branch circuits for air-conditioning and heat 
pump equipment. The ampacity of the conductors supplying 
multimotor and combination load equipment shall be not less 
than the minimum circuit ampacity marked on the equipment. 
The branch-circuit overcurrent device rating shall be the size 
and type marked on the appliance. [440.4(B), 440.35, 
440.62(A)] 

E3702.12 Branch circuits serving room air conditioners. 
A room air conditioner shall be considered as a single motor 
unit in determining its branch-circuit requirements where all 
the following conditions are met: 

1. It is cord- and attachment plug-connected. 

2. The rating is not more than 40 amperes and 250 volts; 
single phase. 

3. Total rated-load current is shown on the room air-condi
tioner nameplate rather than individual motor currents. 

4. The rating of the branch-circuit short-circuit and 
ground-fault protective device does not exceed the 
ampacity of the branch-circuit conductors, or the rating 
of the branch-circuit conductors, or the rating of the 
receptacle, whichever is less. [440.62(A)] 

682 

E3702.12.1 Where no other loads are supplied. The 
total marked rating of a cord- and attachment plug-con
nected room air conditioner shall not exceed 80 percent of 
the rating of a branch circuit where no other appliances are 
also supplied. [440.62(B)] 

E3702.12.2 Where lighting units or other appliances 
are also supplied. The total marked rating of a cord- and 
attachment plug-connected room air conditioner shall not 
exceed 50 percent of the rating of a branch circuit where 
lighting or other appliances are also supplied. Where the 
circuitry .is interlocked to prevent simultaneous operation 
of the room air conditioner and energization of other out
lets on the same branch circuit, a cord- and attachment
plug-connected room air conditioner shall not exceed 80 
percent of the branch-circuit rating. [ 440.62(C)] 

E3702.13 Electric vehicle branch circuit. Outlets installed I 
for the purpose of charging electric vehicles shall be supplied . 
by a separate branch circuit. Such circuit shall not supply 
other outlets. (210.17) 

E3702.14 Branch-circuit requirement-summary. The 
requirements for circuits having two or more outlets, or 
receptacles, other than the receptacle circuits of Sections 
E3703.2, E3703.3 and E3703.4, are summarized in Table 
E3702.14. Branch circuits in dwelling units shall supply only 
loads within that dwelling unit or loads associated only with 
that dwelling unit. Branch circuits installed for the purpose of 
lighting, central alarm, signal, communications or other pur
poses for public or common areas of a two-family dwelling 
shall not be supplied from equipment that supplies an individ
ual dwelling unit. (210.24 and 210.25) 

TABLE E3702.14 (Table 210.24) 
BRANCH-CIRCUIT REQUIREMENTS-SUMMARY"· b 

CIRCUIT RATING 

15amp 20amp 30amp 

Conductors: 
Minimum size (A WG) 14 12 10 
circuit conductors 

Maximum overcurrent-
protection device rating 15 20 30 
Ampere rating 

Outlet devices: 
Any type 15 Any type NIA Lampholders permitted 

Receptacle rating (amperes) 
maximum 15 or 20 30 

Maximum load (amperes) 15 20 30 

a. These gages are for copper conductors. 
b. NIA means not allowed. 

SECTION E3703 
REQUIRED BRANCH CIRCUITS 

E3703.1 Branch circuits for heating. Central heating equip
ment other than fixed electric space heating shall be supplied 
by an individual branch circuit. Permanently connected air
conditioning equipment, and auxiliary equipment directly 
associated with the central heating equipment such as pumps, 
motorized valves, humidifiers and electrostatic air cleaners, 
shall not be prohibited from connecting to the same branch 
circuit as the central heating equipment. (422.12 and 422.12 
Exceptions No. 1 and No. 2) 
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E3703.2 Kitchen and dining area receptacles. A minimum 
of two 20-ampere-rated branch circuits shall be provided to 
serve all wall and floor receptacle outlets located in the 
kitchen, pantry, breakfast area, dining area or similar area of a 
dwelling. The kitchen countertop receptacles shall be served 
by a minimum of two 20-ampere-rated branch circuits, either 
or both of which shall also be permitted to supply other 
receptacle outlets in the same kitchen, pantry, breakfast and 
dining area including receptacle outlets for refrigeration 
appliances. [210.ll(C)(l) and 210.52(B)(l) and (B)(2)] 

Exception: The receptacle outlet for refrigeration appli
ances shall be permitted to be supplied from an individual 
branch circuit rated 15 amperes or greater. [210.52(B)(l) 
Exception No. 2) 

E3703.3 Laundry circuit. A minimum of one 20-ampere
rated branch circuit shall be provided for receptacles located 
in the laundry area and shall serve only receptacle outlets 
located in the laundry area. [210.ll(C)(2)] 

E3703.4 Bathroom branch circuits. A minimum of one 20-
ampere branch circuit shall be provided to supply bathroom 
receptacle outlet(s). Such circuits shall have no other outlets. 
[210.l l(C)(3)] 

Exception: Where the 20-ampere circuit supplies a single 
bathroom, outlets for other equipment within the same 
bathroom shall be permitted to be supplied in accordance 
with Section E3702. [210.ll(C)(3) Exception) 

E3703.5 Number of branch circuits. The minimum number 
of branch circuits shall be determined from the total calcu
lated load and the size or rating of the circuits used. The num
ber of circuits shall be sufficient to supply the load served. In 
no case shall the load on any circuit exceed the maximum 
specified by Section E3702. [210.ll(A)] 

BRANCH CIRCUIT AND FEEDER REQUIREMENTS 

E3703.6 Branch-circuit load proportioning. Where the 
branch-circuit load is calculated on a volt-amperes-per
square-foot (m.2) basis, the wiring system, up to and including 
the branch-circuit panelboard(s), shall have the capacity to 
serve not less than the calculated load. This load shall be 
evenly proportioned among multioutlet branch circuits within 
the panelboard(s). Branch-circuit overcurrent devices and cir
cuits shall only be required to be installed to serve the con
nected load. [210.ll(B)] 

SECTION E3704 
FEEDER REQUIREMENTS 

E3704.1 Conductor size. Feeder conductors that do not 
serve 100 percent of the dwelling unit load and branch-circuit 
conductors shall be of a size sufficient to carry the load as 
determined by this chapter. Feeder conductors shall not be 
required to be larger than the service-entrance conductors that 
supply the dwelling unit. The load for feeder conductors that 
serve as the main power feeder to a dwelling unit shall be 
determined as specified in Chapter 36 for services. 
[310.15(B)(7)(2) and (3)] 

E3704.2 Feeder loads. The minimum load in volt-amperes 
shall be calculated in accordance with the load calculation 
procedure prescribed in Table E3704.2(1). The associated 
table demand factors shall be applied to the actual load to 
determine the minimum load for feeders. (220.40) 

E3704.3 Feeder neutral load. The feeder neutral load shall 
be the maximum unbalance of the load determined in accor
dance with this chapter. The maximum unbalanced load shall 
be the maximum net calculated load between the neutral and 
any one ungrounded conductor. For a feeder or service sup
plying electric ranges, wall-mounted ovens, counter-mounted 

TABLE E3704.2(1) 
(Table 220.12, 220.14, Table 220.42, 220.50, 220.51, 220.52, 220.53, 220.54, 220.55, and 220.60) 

FEEDER LOAD CALCULATION 

LOAD CALCULATION PROCEDURE APPLIED DEMAND FACTOR 

Lighting and receptacles: A unit load of not less than 3 VA per square 
foot of total floor area shall constitute the lighting and 120-volt, 15- 100 percent of first 3,000 VA or less and 35 percent of that in excess 
and 20-ampere general use receptacle load. 1,500 VA shall be added 
for each 20-ampere branch circuit serving receptacles in the kitchen, 

of3,000VA. 

dining room, pantry, breakfast area and laundry area. 
Plus 

Appliances and motors: The nameplate rating load of all fastened-in- 100 percent of load for three or less appliances. place appliances other than dryers, ranges, air-conditioning and space-
heating equipment. 

75 percent of load for four or more appliances. 

Plus 

Fixed motors: Full-load current of motors plus 25 percent of the full load current of the largest motor. 
Plus 

Electric clothes dryer: The dryer load shall be 5,000 VA for each dryer circuit or the nameplate rating load of each dryer, whichever is greater. 
Plus 

Cooking appliances: The nameplate rating of ranges, wall-mounted 
ovens, counter-mounted cooking units and other cooking appliances Demand factors shall be as allowed by Table E3704.2(2). 
rated in excess of 1. 7 5 kV A shall be summed. 

Plus the largest of either the heating or cooling load 

Largest of the following two selections: 
1.100 percent of the nameplate rating(s) of the air conditioning and cooling, including heat pump compressors. 
2.100 percent of the fixed electric space heating. 

For SI: 1 square foot= 0.0929 m2
• 
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TABLE E3704.2(2) (220.55 and Table 220.55) 
DEMAND LOADS FOR ELECTRIC RANGES, WALL-MOUNTED OVENS:! COUNTER-MOUNTED 

COOKING UNITS AND OTHER COOKING APPLIANCES OVER 1 /4 kVA RATING"·b 

MAXIMUM DEMANDb, • DEMAND FACTORS (percent)" 
NUMBER OF APPLIANCES Column A Column B ColumnC 

maximum 12 kVA rating less than 31/ 2 kVA rating 31/2 to 83/ 4 kVA rating 

1 8kVA 80 80 

2 llkVA 75 65 

a. Column A shall be used in all cases except as provided for in Footnote d. 
b. For ranges all having the same rating and individually rated more than 12 kVA but not more than 27 kVA, the maximum demand in Column A shall be 

increased 5 percent for each additional kVA ofrating or major fraction thereof by which the rating of individual ranges exceeds 12 kV A. 
c. For ranges of unequal ratings and individually rated more than 8.75 kV A, but none exceeding 27 kVA, an average value of rating shall be computed by adding 

together the ratings of all ranges to obtain the total connected load (using 12 kVA for any ranges rated less than 12 kVA) and dividing by the total number of 
ranges; and then the maximum demand in Column A shall be increased 5 percent for each kVA or major fraction thereof by which this average value exceeds 
12kVA. 

d. Over 1.75 kVA through 8.75 kV A. As an alternative to the method provided in Column A, the nameplate ratings of all ranges rated more than 1.75 kVA but 
not more than 8.75 kVA shall be added and the sum shall be multiplied by the demand factor specified in Column B or C for the given number of appliances. 

cooking units and electric dryers, the maximum unbalanced 
load shall be considered as 70 percent of the load on the 
ungrounded conductors. [220.6l(A) and (B)] 

E3704.4 Lighting and general use receptacle load. A unit 
load of not less than 3 volt-amperes shall constitute the mini
mum lighting and general use receptacle load for each square 
foot of floor area (33 VA for each square meter of floor area). 
The floor area for each floor shall be calculated from the out
side dimensions of the building. The calculated floor area shall 
not include open porches, garages, or unused or unfinished 
spaces not adaptable for future use. [220.12, Table 220.12, and 
220.14(1)] 

E3704.5 Ampacity and calculated loads. The calculated 
load of a feeder shall be not less than the sum of the loads on 
the branch circuits supplied, as determined by Section E3704, 
after any applicable demand factors permitted by Section 
E3704 have been applied. (220.40) 

E3704.6 Equipment grounding conductor. Where a feeder 
supplies branch circuits in which equipment grounding con
ductors are required, the feeder shall include or provide an 
equipment grounding conductor that is one or more or a com
bination of the types specified in Section E3908.8, to which 
the equipment grounding conductors of the branch circuits 
shall be connected. Where the feeder supplies a separate build
ing or structure, the requirements of Section E3607.3.1 shall 
apply. (215.6) 

SECTION E3705 
CONDUCTOR SIZING 

AND OVERCURRENT PROTECTION 

E3705.1 General. Ampacities for conductors shall be deter
mined based in accordance with Table E3705.1 and Sections 
E3705.2 and E3705.3. [310.15(A)] 

E3705.2 Correction factor for ambient temperatures. For 
ambient temperatures other than 30°C (86°F), multiply the 
allowable ampacities specified in Table E3705.1 by the appro
priate correction factor shown in Table E3705.2. [310.15(B)(2)] 

E3705.3 Adjustment factor for conductor proximity. 
Where the number of current-carrying conductors in a race-
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way or cable exceeds three, or where single conductors or 
multiconductor cables are stacked or bundled for distances 
greater than 24 inches (610 mm) without maintaining spacing 
and are not installed in raceways, the allowable ampacity of 
each conductor shall be reduced as shown in Table E3705.3. 
[310.15(B)(3)] 

Exceptions: 

1. Adjustment factors shall not apply to conductors in 
nipples having a length not exceeding 24 inches 
(610 mm). [310.15(B)(3)(2)] 

2. Adjustment factors shall not apply to underground 
conductors entering or leaving an outdoor trench if 
those conductors have physical protection in the 
form of rigid metal conduit, intermediate metal con
dult, or rigid nonmetallic conduit having a length not 
exceeding 10 feet (3048 mm) and the number of 
conductors does not exceed four.[310.15(B)(3)(3)] 

3. Adjustment factors shall not apply to type AC cable 
or to type MC cable without an overall outer jacket 
meeting all of the following conditions: 

3.1. Each cable has not more than three current
carrying conductors. 

3.2. The conductors are 12 A WG copper. 

3.3. Not more than 20 current-carrying conduc
tors are bundled, stacked or supported on bri
dle rings. [310.15(B)(3)(4)] 

4. An adjustment factor of 60 percent shall be applied 
to Type AC cable and Type MC cable where all of 
the following conditions apply: 

4.1. The cables do not have an overall outer 
jacket. 

4.2. The number of current-carrying conductors 
exceeds 20. 

4.3. The cables are stacked or bundled longer 
than 24 inches (607 mm) without spacing 
being maintained. [310.15(B)(3)(5)] 
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CONDUCTOR 
SIZE so·c 75°c 

Types 
Types RHW, THHW, 

AWG TW,UF THW, THWN, 
kcmil USE,XHHW 

Copper 

14· 15 20 
12· 20 25 
10· 30 35 
8 40 50 
6 55 65 
4 70 85 
3 85 100 
2 95 115 
1 110 130 

1/0 125 150 
2/0 145 175 
3/0 165 200 
410 195 230 

250 215 255 
300 240 285 
350 260 310 
400 280 335 
500 320 380 

600 350 420 
700 385 460 
750 400 475 
800 410 490 
900 435 520 

For SI: °C = [(°F) - 32]/1.8. 

TABLE E3705.1 
ALLOWABLE AMPACITIES 

CONDUCTOR TEMPERATURE RATING 

go•c so·c 

Types 
RHW-2, THHN, Types 
THHW, THW-2, 

TW,UF THWN-2, XHHW, 
XHHW-2, USE-2 

75°c go•c 

Types 
Types 

RHW, THHW, 
RHW-2, THHN, 

THW, THWN, 
THHW, THW-2, 

USE,XHHW 
THWN-2, XHHW, 
XHHW-2, USE-2 

Aluminum or copper-clad aluminum 

25 - - -
30 15 20 25 
40 25 30 35 
55 35 40 45 
75 40 50 55 
95 55 65 75 
115 65 75 85 
130 75 90 100 
145 85 100 115 
170 100 120 135 
195 115 135 150 
225 130 155 175 
260 150 180 205 
290 170 205 230 
320 195 230 260 
350 210 250 280 
380 225 270 305 
430 260 310 350 

475 285 340 385 
520 315 375 425 
535 320 385 435 
555 330 395 445 
585 355 425 480 

a. See Table E3705.5.3 for conductor overcurrent protection limitations. 

TABLE E3705.2 [Table 310.15(B)(2)(a)] 
AMBIENT TEMPERATURE CORRECTION FACTORS 

For ambient temperatures other than 30°C (86°F), multiply the allowable ampacities specified in the ampacity 
tables by the appropriate correction factor shown below. 

CONDUCTOR 
SIZE 

AWG 
kcmil 

-
12· 
10· 
8 
6 
4 
3 
2 
1 

1/0 
2/0 
3/0 
410 

250 
300 
350 
400 
500 

600 
700 
750 
800 
900 

Ambient Temperature Temperature Rating of Conductor Ambient Temperature 
c·c> so·c 75°c so·c c·Fl 

10 orless 1.29 1.20 1.15 50 or less 
11-15 1.22 1.15 1.12 51-59 
16-20 1.15 1.11 1.08 60-68 
21-25 1.08 1.05 1.04 69-77 
26-30 1.00 1.00 1.00 78-86 
31-35 0.91 0.94 0.96 87-95 
36-40 0.82 0.88 0.91 96-104 
41-45 0.71 0.82 0.87 105-113 
46-50 0.58 0.75 0.82 114-122 
51-55 0.41 0.67 0.76 123-131 
56-60 - 0.58 0.71 132-140 
61-65 - 0.47 0.65 141-149 
66-70 - 0.33 0.58 150-158 
71-75 - - 0.50 159-167 
76-80 - - 0.41 168-176 
81-85 - - 0.29 177-185 

For SI: 1 °C = [(°F) - 32]/1.8. 
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TABLE E3705.3 [Table 310.15{B){3){a)] 
CONDUCTOR PROXIMITY ADJUSTMENT FACTORS 

NUMBER OF CURRENT-CARRYING PERCENT OF VALUES IN 
CONDUCTORS IN CABLE OR RACEWAY TABLE E3705.1 

4-6 80 

7-9 70 

10-20 50 

21-30 45 

31-40 40 

41 and above 35 

E3705.4 Temperature limitations. The temperature rating 
associated with the ampacity of a conductor shall be so 
selected and coordinated to not exceed the lowest tempera
ture rating of any connected termination, conductor or device. 
Conductors with temperature ratings higher than specified for 
terminations shall be permitted to be used for ampacity 
adjustment, correction, or both. Except where the equipment 
is marked otherwise, conductor ampacities used in determin
ing equipment termination provisions shall be based on Table 
E3705.l. [110.14(C)] 

E3705.4.1 Conductors rated 60°C. Except where the 
equipment is marked otherwise, termination provisions of 
equipment for circuits rated 100 amperes or Jess, or 
marked for 14 A WG through 1 A WG conductors, shall be 
used only for one of the following: 

1. Conductors rated 60°C (140°F); 

2. Conductors with higher temperature ratings, pro
vided that the ampacity of such conductors is deter
mined based on the 60°C (140°F) ampacity of the 
conductor size used; 

3. Conductors with higher temperature ratings where 
the equipment is listed and identified for use with 
such conductors; or 

4. For motors marked with design letters B, C, or D con
ductors having an insulation rating of 75°C (167°F) 
or higher shall be permitted to be used provided that 

· the ampacity of such conductors does not exceed the 
75°C (167°F) ampacity. [110.14(C)(l)(a)] 

E3705.4.2 Conductors rated 75°C. Termination provi
sions of equipment for circuits rated over 100 amperes, or 
marked for conductors larger than 1 A WG, shall be used 
only for: 

1. Conductors rated 75°C (167°F). 

2. Conductors with higher temperature ratings provided 
that the ampacity of such conductors does not exceed 
the 75°C (167°F) ampacity of the conductor size used, 
or provided that the equipment is listed and identified 
for use with such conductors. [110.14(C)(l)(b)] 

E3705.4.3 Separately installed pressure connectors. 
Separately installed pressure connectors shall be used with 
conductors at the ampacities not exceeding the ampacity at 
the listed and identified temperature rating of the connec
tor. [110.14(C)(2)] 
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E3705.4.4 Conductors of Type NM cable. Conductors in 
NM cable assemblies shall be rated at 90°C (194°F). Types 
NM, NMC, and NMS cable identified by the markings NM
B, NMC-B, and NMS-B meet this requirement. The allow
able ampacity of Types NM, NMC, and NMS cable shall 
not exceed that of 60°C (140°F) rated conductors and shall 
comply with Section E3705.l and Table E3705.5.3. The 
90°C (194 °F) rating shall be permitted to be used for 
ampacity adjustment and calculations provided that the 
final corrected or adjusted ampacity does not exceed that 
for a 60°C (140°F) rated conductor. Where more than two 
NM cables containing two or more current-carrying con
ductors are installed, without maintaining spacing between 
the cables, through the same opening in wood framing that 
is to be sealed with thermal insulation, caulk or sealing 
foam, the allowable ampacity of each conductor shall be 
adjusted in accordance with Table E3705.3. Where more 
than two NM cables containing two or more current-carry
ing conductors are installed in contact with thermal insula
tion without maintaining spacing between cables, the 
allowable ampacity of each conductor shall be adjusted in 
accordance with Table E3705.3. (334.80 and 334.112) 

E3705.4.5 Conductors of Type SE cable. Where used as 
a branch circuit or feeder wiring method within the interior 
of a building and installed in thermal insulation, the 
ampacity of the conductors in Type SE cable assemblies 
shall be in accordance with the 60°C (140°F) conductor 
temperature rating. The maximum conductor temperature 
rating shall be permitted to be used for ampacity adjust
ment and correction purposes, provided that the final 
derated ampacity does not exceed that for a 60°C (140°F) 
rated conductor. [338. lO(B)( 4)(a)] 

E3705.5 Overcurrent protection required. All ungrounded 
branch-circuit and feeder conductors shall be protected 
against overcurrent by an overcurrent device installed at the 
point where the conductors receive their supply. Overcurrent 
devices shall not be connected in series with a grounded con
ductor. Overcurrent protection and allowable loads for branch 
circuits and for feeders that do not serve as the main power I 
feeder to the dwelling unit load shall be in accordance with 
this chapter. 

Branch-circuit conductors and equipment shall be pro
tected by overcurrent protective devices having a rating or 
setting not exceeding the allowable ampacity specified in 
Table E3705.l and Sections E3705.2, E3705.3 and E3705.4 
except where otherwise permitted or required in Sections 
E3705.5.1 through E3705.5.3. [240.4, 240.21, and 
310.15(B)(7)(2)] 

E3705.5.1 Cords. Cords shall be protected in accordance 
with Section E3909.2. [240.5(B)] 

E3705.5.2 Overcurrent devices of the next higher rat
ing. The next higher standard overcurrent device rating, 
above the ampacity of the conductors being protected, 
shall be permitted to be used, provided that all of the fol
lowing conditions are met: 

1. The conductors being protected are not part of a 
branch circuit supplying more than one receptacle 
for cord- and plug-connected portable loads. 
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2. The ampacity of conductors does not correspond 
with the standard ampere rating of a fuse or a circuit 
breaker without overload trip adjustments above its 
rating (but that shall be pennitted to have other trip 
or rating adjustments). 

3. The next higher standard device rating does not 
exceed 400 amperes. [240.4(B)] 

E3705.5.3 Small conductors. Except as specifically per
mitted by Section E3705.5.4, the rating of overcurrent pro
tection devices shall not exceed the ratings shown in Table 
E3705.5.3 for the conductors specified therein. [240.4(D)] 

Size 

TABLE E3705.5.3 [240.4(D)] 
OVERCURRENT-PROTECTION RATING 

COPPER 
ALUMINUM OR COPPER-CLAD 

ALUMINUM 

Maximum overcurrent-
Size 

Maximum overcurrent-

(AWG) 
protection-device rating• 

(AWG) 
protection-device rating• 

(amps) (amps) 

14 15 12 15 

12 20 10 25 

10 30 8 30 

a. The maximum overcurrent-protection-device rating shall not exceed the 
conductor allowable ampacity detennined by the application of the 
correction and adjustment factors in accordance with Sections E3705.2 
and E3705.3. 

E3705.5.4 Air-conditioning and heat pump equipment. 
Air-conditioning and heat pump equipment circuit con
ductors shall be pennitted to be protected against overcur
rent in accordance with Section E3702.ll. [240.4(G)] 

E3705.6 Fuses and fixed trip circuit breakers. The stan
dard ampere ratings for fuses and inverse time circuit break
ers shall be considered 15, 20, 25, 30, 35, 40, 45, SO, 60, 70, 
80,90, 100, 110, 125, 150, 175,200,225,250,300,350and 
400 amperes. (240.6) 

E3705.7 Location of overcurrent devices in or on prem
ises. Overcurrent devices shall: 

1. Be readily accessible. [240.24(A)] 

2. Not be located where they will be exposed to physical 
damage. [240.24(C)] 

3. Not be located where they will be in the vicinity of easily 
ignitible material such as in clothes closets. [240.24(D)] 

4. Not be located in bathrooms. [240.24(E)] 

S. Not be located over steps of a stairway. 

6. Be installed so that the center of the grip of the operat
ing handle of the switch or circuit breaker, when in its 
highest position, is not more than 6 feet 7 inches (2007 
mm) above the floor or working platform. [240.24(A)] 

Exceptions: 

1. This section shall not apply to supplementary over
current protection that is integral to utilization 
equipment. [240.24(A)(2)] 

2. Overcurrent devices installed adjacent to the utiliza
tion equipment that they supply shall be pennitted to 
be accessible by portable means. [240.24(A)(4)] 
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E3705.8 Ready access for occupants. Each occupant shall 
have ready access to all overcurrent devices protecting the 
conductors supplying that occupancy. [240.24(B)] 

E3705.9 Enclosures for overcurrent devices. Overcurrent 
devices shall be enclosed in cabinets, cutout boxes, or equip
ment assemblies. The operating handle of a circuit breaker 
shall be permitted to be accessible without opening a door or 
cover. [240.30(A) and (B)] 

SECTION E3706 
PANELBOARDS 

E3706.l Panelboard rating. All panelboards shall have a 
rating not less than that of the minimum service or feeder 
capacity required for the calculated load. ( 408.30) 

E3706.2 Panelboard circuit identification. All circuits and 
circuit modifications shall be legibly identified as to their 
clear, evident, and specific purpose or use. The identification 
shall include an approved degree of detail that allows each I 
circuit to be distinguished from all others. Spare positions 
that contain unused overcurrent devices or switches shall be 
described accordingly. The identification shall be included in 
a circuit directory located on the face of the panelboard 
enclosure or inside the panel door. Circuits shall not be 
described in a manner that depends on transient conditions of 
occupancy. [408.4(A)] 

E3706.3 Panelboard overcurrent protection. In addition to 
the requirement of Section E3706.1, a panelboard shall be 
protected by an overcurrent protective device having a rating 
not greater than that of the panelboard. Such overcurrent pro
tective device shall be located within or at any point on the 
supply side of the panelboard. (408.36) 

E3706.4 Grounded conductor terminations. Each 
grounded conductor shall tenninate within the panelboard on 
an individual tenninal that is not also used for another con
ductor, except that grounded conductors of circuits with par
allel conductors shall be pennitted to tenninate on a single 
tenninal where the tenninal is identified for connection of 
more than one conductor. (408.41and408.41 Exception) 

E3706.5 Back-fed devices. Plug-in-type overcurrent protec
tion devices or plug-in-type main lug assemblies that are 
back-fed and used to tenninate field-installed ungrounded 
supply conductors shall be secured in place by an additional 
fastener that requires other than a pull to release the device 
from the mounting means on the panel. [408.36(D)] 
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CHAPTER38 

WIRING METHODS 

SECTION E3801 
GENERAL REQUIREMENTS 

E3801.1 Scope. This chapter covers the wiring methods for 
services, feeders and branch circuits for electrical power and 
distribution. (300.1) 

E3801.2 Allowable wiring methods. The allowable wiring 
methods for electrical installations shall be those listed in 
Table E3801.2. Single conductors shall be used only where 
part of one of the recognized wiring methods listed in Table 
E3801.2. As used in this code, abbreviations of the wiring
method types shall be as indicated in Table E3801.2. [110.8, 
300.3(A)] 

TABLE E3801.2 
ALLOWABLE WIRING METHODS 

DESIGNATED 
ALLOWABLE WIRING METHOD ABBREVIATION 

Armored cable AC 

Electrical metallic tubing EMT 

Electrical nonmetallic tubing ENT 

Flexible metal conduit FMC 

Intermediate metal conduit IMC 

Liquidtight flexible conduit LFC 

Metal-clad cable MC 

Nonmetallic sheathed cable NM 

Rigid polyvinyl chloride conduit (Type PVC) RNC 

Rigid metallic conduit RMC 
Service entrance cable SE 

Surlace raceways SR 

Underground feeder cable UF 

Underground service cable USE 

E3801.3 Circuit conductors. All conductors of a circuit, 
including equipment grounding conductors and bonding con
ductors, shall be contained in the same raceway, trench, cable 
or cord. [300.3(B)] 

E3801.4 Wiring method applications. Wiring methods shall 
be applied in accordance with Table E3801.4. (Chapter 3 and 
300.2) 

SECTION E3802 
ABOVE-GROUND INSTALLATION REQUIREMENTS 

E3802.1 Installation and support requirements. Wiring 
methods shall be installed and supported in accordance with 
Table E3802.l. (Chapter 3 and 300.11) 

E3802.2 Cables in accessible attics. Cables in attics or roof 
spaces provided with access shall be installed as specified in 
Sections E3802.2.l and E3802.2.2. (320.3 and 334.23) 
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E3802.2.1 Across structural members. Where run across 
the top of floor joists, or run within 7 feet (2134 mm) of 
floor or floor joists across the face of rafters or studding, in 
attics and roof spaces that are provided with access, the 
cable shall be protected by substantial guard strips that are 
at least as high as the cable. Where such spaces are not 
provided with access by permanent stairs or ladders, pro
tection shall only be required within 6 feet (1829 mm) of 
the nearest edge of the attic entrance. [330.23(A) and 
334.23] 

E3802.2.2 Cable installed through or parallel to fram
ing members. Where cables are installed through or paral
lel to the sides of rafters, studs or floor joists, guard strips 
and running boards shall not be required, and the installa
tion shall comply with Table E3802.l. [330.23(B) and 
334.23] 

E3802.3 Exposed cable. In exposed work, except as pro
vided for in Sections E3802.2 and E3802.4, cable assemblies 
shall be installed as specified in Sections E3802.3.l and 
E3802.3.2. (330.15 and 334.15) 

E3802.3.l Surface installation. Cables shall closely fol
low the surface of the building finish or running boards. 
[334.15(A)] 

E3802.3.2 Protection from physical damage. Where 
subject to physical damage, cables shall be protected by 
rigid metal conduit, intermediate metal conduit, electrical 
metallic tubing, Schedule 80 PVC rigid nonmetallic con
duit, or other approved means. Where passing through a 
floor, the cable shall be enclosed in rigid metal conduit, 
intermediate metal conduit, electrical metallic tubing, 
Schedule 80 PVC rigid nonmetallic conduit or other 
approved means extending not less than 6 inches (152 
mm) above the floor. [334.15(B)] 

E3802.3.3 Locations exposed to direct sunlight. Insu
lated conductors and cables used where exposed to direct 
rays of the sun shall be listed or listed and marked, as 
being "sunlight resistant," or shall be covered with insulat
ing material, such as tape or sleeving, that is listed or listed 
and marked as being "sunlight resistant." [310.lO(D)] 

E3802.4 In unfinished basements and crawl spaces. Where 
type NM or SE cable is run at angles with joists in unfinished 
basements and crawl spaces, cable assemblies containing two 
or more conductors of sizes 6 A WG and larger and assem
blies containing three or more conductors of sizes 8 A WG 
and larger shall not require additional protection where 
attached directly to the bottom of the joists. Smaller cables 
shall be run either through bored holes in joists or on running 
boards. Type NM or SE cable installed on the wall of an 
unfinished basement shall be permitted to be installed in a 
listed conduit or tubing or shall be protected in accordance 
with Table E3802.l. Conduit or tubing shall be provided with 
a suitable insulating bushing or adapter at the point where the 
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cable enters the raceway. The sheath of the Type NM or SE 
cable shall extend through the conduit or tubing and into the 
outlet or device box not less than 1/ 4 inch (6.4 mm). The cable 
shall be secured within 12 inches (305 mm) of the point 
where the cable enters the conduit or tubing. Metal conduit, 
tubing, and metal outlet boxes shall be connected to an equip
ment grounding conductor complying with Section 
E3908.13. [334.lS(C)] 

E3802.5 Bends. Bends shall be made so as not to damage the 
wiring method or reduce the internal diameter of raceways. 

For types NM and SE cable, bends shall be so made, and 
other handling shall be such that the cable will not be dam
aged and the radius of the curve of the inner edge of any bend 
shall be not less than five times the diameter of the cable. 
(334.24 and 338.24) 

E3802.6 Raceways exposed to different temperatures. 
Where portions of a raceway or sleeve are known to be sub
jected to different temperatures and where condensation is 
known to be a problem, as in cold storage areas of buildings 
or where passing from the interior to the exterior of a build
ing, the raceway or sleeve shall be filled with an approved 
material to prevent the circulation of warm air to a colder sec
tion of the raceway or sleeve. [300.7(A)] 

E3802. 7 Raceways in wet locations above grade . . Where 
raceways are installed in wet locations above grade, the inte
rior of such raceways shall be considered to be a wet location. 
Insulated conductors and cables installed in raceways in wet 
locations above grade shall be listed for use in wet locations. 
(300.9) 

TABLE E3801.4 (Chapter 3 and 300.2} 
ALLOWABLE APPLICATIONS FOR WIRING METHODS•· b, 0• d, •· 1• g, h, I, J, k 

ALLOWABLE APPLICATIONS IMC 
AC EMT ENT FMC RMC LFca.• MC NM SR SE UF USE 

(application allowed where marked with an "A") RNC 

Services - A Ah Ai A Ai A - - A - A 

Feeders A A A A A A A A - Ab A Ab 

Branch circuits A A A A A A A A A Ac A -

Inside a building A A A A A A A A A A A -

Wet locations exposed to sunlight - A Ah - A A A - - A A• A• 

Damp locations - A A Ad A A A - - A A A 

Embedded in noncinder concrete in dry location - A A - A Ai - - - - - -

In noncinder concrete in contact with grade - At A - Ar Ai - - - - - -
Embedded in plaster not exposed to dampness A A A A A A A - - A A -

Embedded in masonry - A A - At A A - - - - -
In masonry voids and cells exposed to dampness - At A Ad At A A - - A A -or below grade line 

Fished in masonry voids A - - A - A A A - A A -
In masonry voids and cells not exposed to 

A A A A A A A A - A A -
dampness 

Run exposed A A A A A A A A A A A -

Run exposed and subject to physical damage - - - - Ag - - - - - - -
For direct burial - At - - N A At - - - A A 

For SI: 1 foot= 304.8 mm. 
a. Liquid-tight flexible nonmetallic conduit without integral reinforcement within the conduit wall shall not exceed 6 feet in length. 
b. Type USE cable shall not be used inside buildings. 
c. The grounded conductor shall be insulated. 
d. Conductors shall be a type approved for wet locations and the installation shall prevent water from entering other raceways. 
e. Shall be listed as "Sunlight Resistant." 
f. Metal raceways shall be protected from corrosion and approved for the application. Aluminum RMC requires approved supplementary corrosion protection. 
g. RNC shall be Schedule 80. 
h. Shall be listed as "Sunlight Resistant" where exposed to the direct rays of the sun. 
i. Conduit shall not exceed 6 feet in length. 
j. Liquid-tight flexible nonmetallic conduit is permitted to be encased in concrete where listed for direct burial and only straight connectors listed for use with 

LFNC are used. 
k. In wet locations under any of the following conditions: 
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1. The metallic covering is impervious to moisture. 

2. A lead sheath or moisture-impervious jacket is provided under the metal covering. 

3. The insulated conductors under the metallic covering are listed for use in wet locations and a corrosion-resistant jacket is provided over the metallic 
sheath. 
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TABLE E3802.1(Chapter3) 
GENERAL INSTALLATION AND SUPPORT REQUIREMENTS FOR WIRING METHODS"· b, 0

• d, •, 1• g, h, 1• J, k 

INSTALLATION REQUIREMENTS AC EMT FMC NM 
(Requirement applicable only to wiring methods marked "A" ) MC 

IMC ENT 
LFC UF 

RNC SE SR• USE 
RMC 

Where run parallel with the framing member or furring strip, the wiring shall 
be not less than I 1/4 inches from the edge of a furring strip or a framing mem- A - A A A - A - -
ber such as a joist, rafter or stud or shall be physically protected. 

Bored holes in framing members for wiring shall be located not less than 11
/4 

inches from the edge of the framing member or shall be protected with a min- Ak A1' Ak A1' Ak - - - -imum 0.0625-inch steel plate or sleeve, a listed steel plate or other physical 
protection. 

Where installed in grooves, to be covered by wallboard, siding, paneling, car-
peting, or similar finish, wiring methods shall be protected by 0.0625-inch-
thick steel plate, sleeve, or equivalent, a listed steel plate or by not less than A - A A A - A A A 
11

/ 4-inch free space for the full length of the groove in which the cable or 
raceway is installed. 

Securely fastened bushings or grommets shall be provided to protect wiring pJ pJ pJ -
run through openings in metal framing members. 

- - - - -

The maximum number of 90-degree bends shall not exceed four between 
- A A A - A - - -

junction boxes. 

Bushings shall be provided where entering a box, fitting or enclosure unless A A A A A A the box or fitting is designed to afford equivalent protection. 
- - -

Ends of raceways shall be reamed to remove rough edges. - A A A - A - A -
Maximum allowable on center support spacing for the wiring method in feet. 4.5b,c 101 3b 4.5b 4.5i 3d.l 2.5° - 2.5 

Maximum support distance in inches from box or other terminations. 12b,f 36 36 12b,g 12h,i 36 12 - -
For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1degree=0.0175 rad. 
a. Installed in accordance with listing requirements. 
b. Supports not required in accessible ceiling spaces between light fixtures where lengths do not exceed 6 feet. 
c. Six feet for MC cable. 
d. Five feet for trade sizes greater than 1 inch. 
e. Two and one-half feet where used for service or outdoor feeder and 4.5 feet where used for branch circuit or indoor feeder. 
f. Twenty-four inches for Type AC cable and thirty-six inches for interlocking Type MC cable where flexibility is necessary. I 
g. Where flexibility after installation is necessary, lengths of flexible metal conduit and liquidtight flexible metal conduit measured from the last point where the 

raceway is securely fastened shall not exceed: 36 inches for trade sizes \through 1 \, 48 inches for trade sizes 1 \through 2 and 5 feet for trade sizes 21~ and 
larger. 

h. Within 8 inches of boxes without cable clamps. 
i. Flat cables shall not be stapled on edge. 
j. Bushings and grommets shall remain in place and shall be listed for the purpose of cable protection. 
k. See Sections R502.8 and R802.7 for additional limitations on the location of bored holes in horizontal framing members. 

SECTION E3803 
UNDERGROUND INSTALLATION REQUIREMENTS 

E3803.1 Minimum cover requirements. Direct buried cable 
or raceways shall be installed in accordance with the mini
mum cover requirements of Table E3803.1. [300.S(A)] 

E3803.2 Warning ribbon. Underground service conductors 
that are not encased in concrete and that are buried 18 inches 
(457 mm) or more below grade shall have their location iden
tified by a warning ribbon that is placed in the trench not less 
than 12 inches (305 mm) above the underground installation. 
[300.5(0)(3)] 

E3803.3 Protection from damage. Direct buried conductors 
and cables emerging from the ground shall be protected by 
enclosures or raceways extending from the minimum cover 
distance below grade required by Section E3803 .1 to a point 
at least 8 feet (2438 mm) above finished grade. In no case 
shall the protection be required to exceed 18 inches (457 mm) 
below finished grade. Conductors entering a building shall be 
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protected to the point of entrance. Where the enclosure or 
raceway is subject to physical damage, the conductors shall 
be installed in rigid metal conduit, intermediate metal con
duit, Schedule 80 rigid nonmetallic conduit or the equivalent. 
[300.5(D)(l)] 

E3803.4 Splices and taps. Direct buried conductors or cables 
shall be permitted to be spliced or tapped without the use of 
splice boxes. The splices or taps shall be made by approved 
methods with materials listed for the application. [300.5(E)] 

E3803.5 Backfill. Backfill containing large rock, paving 
materials, cinders, large or sharply angular substances, or cor
rosive material shall not be placed ih an excavation where 
such materials cause damage to raceways, cables or other 
substructures or prevent adequate compaction of fill or con
tribute to corrosion of raceways, cables or other substruc
tures. Where necessary to prevent physical damage to the 
raceway or cable, protection shall be provided in the form of 
granular or selected material, suitable boards, suitable sleeves 
or other approved means. [300.5(F)] 
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E3803.6 Raceway seals. Conduits or raceways shall be 
sealed or plugged at either or both ends where moisture will 
enter and contact live parts. [300.S(G)] 

E3803.7 Bushing. A bushing, or terminal fitting, with an 
integral bushed opening shall be installed on the end of a con
duit or other raceway that terminates underground where the 
conductors or cables emerge as a direct burial wiring method. 
A seal incorporating the physical protection characteristics of 
a bushing shall be considered equivalent to a bushing. 
[300.S(H)] 

E3803.8 Single conductors. All conductors of the same cir
cuit and, where present, the grounded conductor and all 
equipment grounding conductors shall be installed in the 

same raceway or shall be installed in close proximity in the 
same trench. [300.5(1)] 

Exception: Conductors shall be permitted to be installed 
in parallel in raceways, multiconductor cables, and direct
buried single conductor cables. Each raceway or multicon
ductor cable shall contain all conductors of the same cir
cuit, including equipment grounding conductors. Each 
direct-buried single conductor cable shall be located in 
close proximity in the trench to the other single conductor 
cables in the same parallel set of conductors in the circuit, 
including equipment grounding conductors. [300.S(n 
Exception No.l] 

TABLE E3803.1(Table300.5) 
MINIMUM COVER REQUIREMENTS, BURIAL IN INCHES"· b, 0

• d, • 

TYPE OF WIRING METHOD OR CIRCUIT 

4 5 

2 3 Residential branch Circuits for control of 
LOCATION OF WIRING 1 Rigid metal Nonmetallic raceways circuits rated 120 volts or irrigation and landscape 
METHOD OR CIRCUIT Direct burial cables or conduit or listed for direct burial less with GFCI protection lighting limited to not 

without concrete more than 30 volts and 
conductors intermediate metal encasement or other and maximum installed with type UF or conduit overcurrent protection of 

approved raceways 20amperes in other identified cable 
or raceway 

All locations not specified 
24 6 18 12 6 

below 

In trench below 2-inch-
18 6 12 6 6 

thick concrete or equivalent 

0 0 0 

Under a building 
(In raceway only or 

0 0 
(In raceway only or (In raceway only or 

Type MC identified Type MC identified for Type MC identified 
for direct burial) direct burial) for direct burial) 

Under minimum of 4-inch-
thick concrete exterior slab 
with no vehicular traffic 

6 (Direct burial) 6 (Direct burial) 
and the slab extending not 18 .4 4 
less than 6 inches beyond 

4 (In raceway) 4 (In raceway) 

the underground installa-
ti on 

Under streets, highways, 
roads, alleys, driveways 24 24 24 24 24 
and parking lots 

One- and two-family dwell-
ing driveways and outdoor 
parking areas, and used 18 18 18 12 18 
only for dwelling-related 
purposes 

In solid rock where covered 
by minimum of 2 inches 

2 (In raceway only) 2 2 2 (In raceway only) 2 (In raceway only) 
concrete extending down to 
rock 

For SI: 1 inch= 25.4 mm. 
a. Raceways approved for burial only where encased concrete shall require concrete envelope not less than 2 inches thick. 
b. Lesser depths shall be permitted where cables and conductors rise for terminations or splices or where access is otherwise required. 
c. Where one of the wiring method types listed in columns 1to3 is combined with one of the circuit types in columns 4 and 5, the shallower depth of burial shall 

be permitted. 
d. Where solid rock prevents compliance with the cover depths specified in this table, the wiring shall be installed in metal or nonmetallic raceway permitted for 

direct burial. The raceways shall be covered by a minimum of 2 inches of concrete extending down to the rock. 
e. Cover is defined as the shortest distance in inches (millimeters) measured between a point on the top surface of any direct-buried conductor, cable, conduit or 

other raceway and the top surface of finished grade, concrete, or similar cover. 
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I E3803.9 Earth movement. Where direct buried conductors, 
raceways or cables are subject to movement by settlement or 
frost, direct buried conductors, raceways or cables shall be 
arranged to prevent damage to the enclosed conductors or to 
equipment connected to the raceways. [300.S(J)] 

E3803.10 Wet locations. The interior of enclosures or race
ways installed underground shall be considered to be a wet 
location. Insulated conductors and cables installed in such 
enclosures or raceways in underground installations shall be 
listed for use in wet locations. Connections or splices in an 
underground installation shall be approved for wet locations. 
[300.S(B)] 

I E3803.ll Under buildings. Underground cable and conduc
tors installed under a building shall be in a raceway. 
[300.S(C)] 

Exception: Type MC Cable shall be permitted under a 
building without installation in a raceway where the cable 
is listed and identified for direct burial or concrete encase
ment and one or more of the following applies: 

1. The metallic covering is impervious to moisture. 

2. A moisture-impervious jacket is provided under the 
metal covering. 

3. The insulated conductors under the metallic cover
ing are listed for use in wet locations, and a corro
sion-resistant jacket is provided over the metallic 
sheath. [300.S(C) Exception No.2] 
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CHAPTER 39 

POWER AND LIGHTING DISTRIBUTION 

SECTION E3901 
RECEPTACLE OUTLETS 

E3901.1 General. Outlets for receptacles rated at 125 volts, 
15- and 20-amperes shall be provided in accordance with Sec
tions E3901.2 through E3901.ll. Receptacle outlets required 
by this section shall be in addition to any receptacle that is: 

1. Part of a luminaire or appliance; 

2. Located within cabinets or cupboards; 

3. Controlled by a wall switch in accordance with Section 
E3903.2, Exception 1; or 

4. Located over 5.5 feet (1676 mm) above the floor. 

Permanently installed electric baseboard heaters equipped 
with factory-installed receptacle outlets, or outlets provided as 
a separate assembly by the baseboard manufacturer shall be 
permitted as the required outlet or outlets for the wall space 
utilized by such permanently installed heaters. Such receptacle 
outlets shall not be connected to the heater circuits. (210.52) 

E3901.2 General purpose receptacle distribution. In every 
kitchen, family room, dining room, living room, parlor, 
library, den, sun room, bedroom, recreation room, or similar 
room or area of dwelling units, receptacle outlets shall be 
installed in accordance with the general provisions specified in 
Sections E3901.2.l through E3901.2.3 (see Figure E3901.2). 

E3901.2.l Spacing. Receptacles shall be installed so that 
no point measured horizontally along the floor line of any 
wall space is more than 6 feet (1829 mm), from a recepta
cle outlet. [210.52(A)(l)] 

E3901.2.2 Wall space. As used in this section, a wall 
space shall include the following: [210.52(A)(2)] 

1. Any space that is 2 feet (610 mm) or more in width, 
including space measured around comers, and that is 
unbroken along the floor line by doorways and simi
lar openings, fireplaces, and fixed cabinets. 

2. The space occupied by fixed panels in exterior 
walls, excluding sliding panels. 

3. The space created by fixed room dividers such as 
railings and freestanding bar-type counters. 

E3901.2.3 Floor receptacles. Receptacle outlets in floors 
shall not be counted as part of the required number of 
receptacle outlets except where located within 18 inches 
(457 mm) of the wall. [210.52(A)(3)] 

E3901.2.4 Countertop receptacles. Receptacles installed 
for countertop surfaces as specified in Section E3901.4 
shall not be considered as the receptacles required by Sec
tion E3901.2. [210.52(A)(4)] 

E3901.3 Small appliance receptacles. In the kitchen, pantry, 
breakfast room, dining room, or similar area of a dwelling unit, 
the two or more 20-ampere small-appliance branch circuits 
required by Section E3703.2, shall serve all wall and floor 
receptacle outlets covered by Sections E3901.2 and E3901.4 
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and those receptacle outlets provided for refrigeration appli
ances. [210.52(B)(l)] 

Exceptions: 

1. In addition to the required receptacles specified by 
Sections E3901. l and E3901.2, switched receptacles 
supplied from a general-purpose branch circuit as 
defined in Section E3903.2, Exception 1 shall be 
permitted. [210.52(B)(l) Exception No. 1] 

2. The receptacle outlet for refrigeration appliances 
shall be permitted to be supplied from an individual 
branch circuit rated at 15 amperes or greater. 
[210.52(B)(l) Exception No. 2] 

E3901.3.1 Other outlets prohibited. The two or more 
small-appliance branch circuits specified in Section 
E3901.3 shall serve no other outlets. [210.52(B)(2)] 

Exceptions: 

1. A receptacle installed solely for the electrical 
supply to and support of an electric clock in any 
of the rooms specified in Section E3901.3. 
[210.52(B)(2) Exception No.l] 

2. Receptacles installed to provide power for supple
mental equipment and lighting on gas-fired 
ranges, ovens, and counter-mounted cooking 
units. [210.52(B)(2) Exception No.2] 

2' 

r-;~1 ====5'=----==2=1-----=Ei=-1 -==t::~l=ll 

r I\ r 
FIXED PANEL FLOOR RECPTACLE 

12' 12' 

L'=-12-'----~_:l_--6-,===~ 6' 

I~ 
For SI: 1 foot = 304.8 mm. 

FIGURE E3901.2 
GENERAL USE RECEPTACLE DISTRIBUTION 
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E3901.3.2 Limitations. Receptacles installed in a kitchen 
to serve countertop surfaces shall be supplied by not less 
than two small-appliance branch circuits, either or both of 
which shall also be permitted to supply receptacle outlets in 
the same kitchen and in other rooms specified in Section 
E3901.3. Additional small-appliance branch circuits shall 
be permitted to supply receptacle outlets in the kitchen and 
other rooms specified in Section E3901.3. A small-appli
ance branch circuit shall not serve more than one kitchen. 
[210.52(B)(3)] 

E3901.4 Countertop receptacles. In kitchens pantries, 
breakfast rooms, dining rooms and similar areas of dwelling 
units, receptacle outlets for countertop spaces shall be 
installed in accordance with Sections E3901.4.1 through 
E3901.4.5 (see Figure E3901.4). [210.52(C)] 

E3901.4.1 Wall countertop space. A receptacle outlet 
shall be installed at each wall countertop space 12 inches 
(305 mm) or wider. Receptacle outlets shall be installed so 
that no point along the wall line is more than 24 inches 
(610 mm), measured horizontally from a receptacle outlet 
in that space. [210.52(C)(l)] 

Exception: Receptacle outlets shall not be required on 
a wall directly behind a range, counter-mounted cook
ing unit or sink in the installation described in Figure 
E3901.4.l. [210.52(C)(l) Exception] 

E3901.4.2 Island countertop spaces. At least one recep
tacle outlet shall be installed at each island countertop 
space with a long dimension of 24 inches (610 mm) or 

l~I 
1 

2' 
GFCI i 

8 
GFCI 

oo 
oo 

1 
2' 

GFCI l 
GFCI GFCI GFCI 1 

l--2·-1---4'---i-4'-1~ 
For SI: 1 foot= 304.8 mm. 

696 

FIGURE E3901.4 
COUNTERTOP RECEPTACLES 

greater and a short dimension of 12 inches (305 mm) or 
greater. [210.52(C)(2)] 

E3901.4.3 Peninsular countertop space. At least one 
receptacle outlet shall be installed at each peninsular coun
tertop space with a long dimension of 24 inches (610 mm) 
or greater and a short dimension of 12 inches (305 mm) or 
greater. A peninsular countertop is measured from the 
connecting edge. [210.52(C)(3)] 

E3901.4.4 Separate spaces. Countertop spaces separated 
by range tops, refrigerators, or sinks shall be considered as 
separate countertop spaces in applying the requirements of 
Sections E3901.4.l, E3901.4.2 and E3901.4.3. Where a 
range, counter-mounted cooking unit, or sink is installed 
in an island or peninsular countertop and the depth of the 
countertop behind the range, counter-mounted cooking 
unit, or sink is less than 12 inches (305 mm), the range, 
counter-mounted cooking unit, or sink has divided the 
countertop space into two separate countertop spaces as 
defined in Section E3901.4.4. Each separate countertop 
space shall comply with the applicable requirements of 
this section. [210.52(C)(4)] 

E3901.4.5 Receptacle outlet location. Receptacle outlets 
shall be located not more than 20 inches (508 mm) above 
the countertop. Receptacle outlet assemblies installed in 
countertops shall be listed for the application. Receptacle 
outlets shall not be installed in a face-up position in the 
work surfaces or countertops. Receptacle outlets rendered 
not readily accessible by appliances fastened in place, 

0 tit 'th' . d 0 It 'th' 0 ti r- uew11n_ u et not require - ute w1 
In ·1 24 in. ifX<12 in. 24 in. 

t 
x 

LJ 
Sink, range or counter-mounted cooking unit extending from face of counter 

Outlets not required k-
if X < 18 in. I 

Outlet within 
24 in. 

Outlet within 24 in. 

Sink, range or counter-mounted cooking unit mounted in corner 

For SI: 1 inch= 25.4 mm. 

FIGURE E3901.4.1 
DETERMINATION OF AREA BEHIND SINK OR RANGE 
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appliance garages, sinks or rangetops as addressed in the 
exception to Section E3901.4.l, or appliances occupying 
dedicated space shall not be considered as these required 
outlets. [210.52(C)(5)] 

Exception: Receptacle outlets shall be pennitted to be 
mounted not more than 12 inches (305 mm) below the 
countertop in construction designed for the physically 
impaired and for island and peninsular countertops where 
the countertop is flat across its entire surface and there are 
no means to mount a receptacle within 20 inches (508 
mm) above the countertop, such as in an overhead cabi
net. Receptacles mounted below the countertop in accor
dance with this exception shall not be located where the 
countertop extends more than 6 inches (152 mm) beyond 
its support base. [210.52(C)(5) Exception] 

E3901.5 Appliance receptacle outlets. Appliance receptacle 
outlets installed for specific appliances, such as laundry 
equipment, shall be installed within 6 feet (1829 mm) of the 
intended location of the appliance. (210.50(C)] 

E3901.6 Bathroom. At least one wall receptacle outlet shall 
be installed in bathrooms and such outlet shall be located 
within 36 inches (914 mm) of the outside edge of each lavatory 
basin. The receptacle outlet shall be located on a wall or parti
tion that is adjacent to the lavatory basin location, located on 

I 
the countertop, or installed on the side or face of the basin cab
inet. The receptacle shall be located not more than 12 inches 
(305 mm) below the top of the basin. 

Receptacle outlets shall not be installed in a face-up posi
tion in the work surfaces or countertops in a bathroom basin 
location. Receptacle outlet assemblies installed in counter
tops shall be listed for the application. [210.52(D)] 

I E3901.7 Outdoor outlets. Not less than one receptacle outlet 
that is readily accessible from grade level and located not more 
than 6 feet, 6 inches (1981 min) above grade, shall be installed 

I outdoors at the front and back of each dwelling unit having 
direct access to grade level. Balconies, decks, and porches that 
are accessible from inside of the dwelling unit shall have at 
least one receptacle outlet installed within the perimeter of the 
balcony, deck, or porch. The receptacle shall be located not 
more than 6 feet, 6 inches (1981 mm) above the balcony, deck, 
or porch surface. [210.52(E)] 

E3901.8 Laundry areas. Not less than one receptacle outlet 
shall be installed in areas designated for the installation of 
laundry equipment. 

E3901.9 Basements, garages and accessory buildings. Not . 
less than one receptacle outlet, in addition to any provided for 
specific equipment, shall be installed in each separate unfin
ished portion of a basement, in each attached garage, and in 
each detached garage or accessory building that is provided 
with electrical power. The branch circuit supplying the recep
tacle(s) in a garage shall not supply outlets outside of the 
garage and not less than one receptacle outlet shall be installed 
for each motor vehicle space. [210.52(G)(l), (2), and (3)] 

E3901.10 Hallways. Hallways of 10 feet (3048 mm) or more in 
length shall have at least one receptacle outlet. The hall length 
shall be considered the length measured along the centerline of 
the hall without passing through a doorway. [210.52(H)] 
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E3901.11 Foyers. Foyers that are not part of a hallway in accor
dance with Section E3901.10 and that have an area that is 
greater than 60 ft2 ( 5 .57 m2

) shall have a receptacle(s) located in 
each wall space that is 3 feet (914 mm) or more in width. Door-1 
ways, door-side windows that extend to the floor, and similar 
openings shall not be considered as wall space. [210.52(H)] 

E3901.12 HV AC outlet. A 125-volt, single-phase, 15- or 20-
ampere-rated receptacle outlet shall be installed at an accessi
ble location for the servicing of heating, air-conditioning and 
refrigeration equipment. The receptacle shall be located on 
the same level and within 25 feet (7620 mm) of the heating, 
air-conditioning and refrigeration equipment. The receptacle 
outlet shall not be connected to the load side of the HV AC 
equipment disconnecting means. (210.63) 

Exception: A receptacle outlet shall not be required for 
the servicing ofevaporative coolers. (210.63 Exception) 

SECTION E3902 
GROUND-FAULT AND ARC-FAULT CIRCUIT-

INTERRUPTER PROTECTION 

E3902.1 Bathroom receptacles. 125-volt, single-phase, 15-
and 20-ampere receptacles installed in bathrooms shall have 
ground-fault circuit-interrupter protection for personnel. 
[210.8(A)(l)] 

E3902.2 Garage and accessory building receptacles. 125-
volt, single-phase, 15- or 20-ampere receptacles installed in 
garages and grade-level portions of unfinished accessory 
buildings used for storage or work areas shall have ground
fault circuit-interrupter protection for personnel. [210.8(A)(2)] 

E3902.3 Outdoor receptacles. 125-volt, single-phase, 15-
and 20-ampere receptacles installed outdoors shall have 
ground-fault circuit-interrupter protection for personnel. 
[210.8(A)(3)] 

Exception: Receptacles as covered in Section E4101.7. 
[210.8(A)(3) Exception] 

E3902.4 Crawl space receptacles. Where a crawl space is at 
or below grade level, 125-volt, single-phase, 15- and 20-
ampere receptacles installed in such spaces shall have ground
fault circuit-interrupter protection for personnel. [210.8(A)( 4 )] 

E3902.5 Unfinished basement receptacles. 125-volt, single
phase, 15- and 20-ampere receptacles installed in unfinished 
basements shall have ground-fault circuit-interrupter protec
tion for personnel. For purposes of this section, unfinished 
basements are defined as portions or areas of the basement not 
intended as habitable rooms and limited to storage areas, work 
areas, and similar areas. [210.8(A)(5)] 

Exception: A receptacle supplying only a permanently 
installed fire alarm or burglar alarm system. Receptacles I 
installed in accordance with this exception shall not be 
considered as meeting the requirement of Section 
E3901.9. [210.8(A)(5) Exception] 

E3902.6 Kitchen receptacles. 125-volt, single-phase, 15-
and 20-ampere receptacles that serve countertop surfaces 
shall have ground-fault circuit-interrupter protection for per
sonnel. [210.8(A)(6)] 
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E3902.7 Sink receptacles. 125-volt, single-phase, 15- and 
20-ampere receptacles that are located within 6 feet (1829 
mm) of the outside edge of a sink shall have ground-fault cir
cuit-interrupter protection for personnel. Receptacle outlets 
shall not be installed in a face-up position in the work sur
faces or countertops. [210.8(A)(7)] 

E3902.8 Bathtub or shower stall receptacles. 125-volt, sin
gle phase, 15- and 20-ampere receptacles that are located 
within 6 feet (1829 mm) of the outside edge of a bathtub or 
shower stall shall have ground-fault circuit interrupter protec
tion for personnel. [210.8(A)(8)] 

E3902.9 Laundry areas. 125-volt, single-phase, 15- and 20-
ampere receptacles installed in laundry areas shall have ground
fault circuit interrupter protection for personnel. [210.8(A)(9)] 

E3902.10 Kitchen dishwasher branch circuit. Ground-fault 
circuit-interrupter protection shall be provided for outlets that 
supply dishwashers in dwelling unit locations. [210.8(D)] 

E3902.11 Boathouse receptacles. 125-volt, single-phase, 
15- or 20-ampere receptacles installed in boathouses shall 
have ground-fault circuit-interrupter protection for personnel. 
[210.8(A)(8)] 

E3902.12 Boat hoists. Ground-fault circuit-interrupter pro
tection for personnel shall be provided for 240-volt and less 
outlets that supply boat hoists. [210.8(C)] 

E3902.13 Electrically heated floors. Ground-fault circuit
interrupter protection for personnel shall be provided for 
electrically heated floors in bathrooms, kitchens and in 
hydromassage bathtub, spa and hot tub locations. [424.44(G)] 

E3902.14 Location of ground-fault circuit interrupters. 
Ground-fault circuit interrupters shall be installed in a readily 
accessible location. [210.8(A)] 

I 
E3902.15 Location of arc-fault circuit interrupters. Arc
fault circuit interrupters shall be installed in readily accessi
ble locations. 

E3902.16 Arc-fault circuit-interrupter protection. Branch 

I circuits that supply 120-volt, single-phase, 15- and 20-
ampere outlets installed in kitchens, family rooms, dining 
rooms, living rooms, parlors, libraries, dens, bedrooms, sun-
rooms, recreations rooms, closets, hallways, laundry areas 
and similar rooms or areas shall be protected by any of the 
following: [210.12(A)] 

1. A listed combination-type arc-fault circuit interrupter, 
installed to provide protection of the entire branch cir
cuit. [210.12(A)(l)] 

2. A listed branch/feeder-type AFCI installed at the origin 
of the branch-circuit in combination with a listed outlet 
branch-circuit type arc-fault circuit interrupter installed 
at the first outlet box on the branch circuit. The first 
outlet box in the branch circuit shall be marked to indi
cate that it is the first outlet of the circuit. 
[210.12(A)(2)] 

3. A listed supplemental arc protection circuit breaker 
installed at the origin of the branch circuit in combination 
with a listed outlet branch-circuit type arc-fault circuit 
interrupter installed at the first outlet box on the branch 
circuit where all of the following conditions are met: 
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3.1. The branch-circuit wiring shall be continuous 
from the branch-circuit overcurrent device to the 
outlet branch-circuit arc-fault circuit interrupter. 

3.2. The maximum length of the branch-circuit wir
ing from the branch-circuit overcurrent device to 
the first outlet shall not exceed 50 feet (15.2 m) 
for 14 A WG conductors and 70 feet (21.3 m) for 
12 A WG conductors. 

3.3. The first outlet box on the branch circuit shall 
be marked to indicate that it is the first outlet on 
the circuit. [210.12(A)(3)] 

4. A listed outlet branch-circuit type arc-fault circuit inter
rupter installed at the first outlet on the branch circuit in 
combination with a listed branch-circuit overcurrent pro
tective device where all of the following conditions are 
met: 

4.1. The branch-circuit wiring shall be continuous 
from the branch-circuit overcurrent device to the 
outlet branch-circuit arc-fault circuit interrupter. 

4.2. The maximum length of the branch-circuit wir
ing from the branch-circuit overcurrent device to 
the first outlet shall not exceed 50 feet (15.2 m) 
for 14 A WG conductors and 70 feet (21.3 m) for 
12 A WG conductors. 

4.3. The first outlet box on the branch circuit shall 
be marked to indicate that it is the first outlet on 
the circuit. 

4.4. The combination of the branch-circuit overcur
rent device and outlet branch-circuit AFCI shall 
be identified as meeting the requirements for a 
system combination-type AFCI and shall be 
listed as such. [210.12(A)(4)] 

5. Where metal outlet boxes and junction boxes and RMC, 
IMC, EMT, Type MC or steel-armored Type AC cables 
meeting the requirements of Section E3908.8, metal 
wireways or metal auxiliary gutters are installed for the 
portion of the branch circuit between the branch-circuit 
overcurrent device and the first outlet, a listed outlet 
branch-circuit type AFCI installed at the first outlet shall 
be considered as providing protection for the remaining 
portion of the branch circuit. [210.12(A)(5)] 

6. Where a listed metal or nonmetallic conduit or tubing 
or Type MC cable is encased in not less than 2 inches 
(50.8 mm) of concrete for the portion of the branch cir
cuit between the branch-circuit overcurrent device and 
the first outlet, a listed outlet branch-circuit type AFCI 
installed at the first outlet shall be considered as provid
ing protection for the remaining portion of the branch 
circuit. [210.12(A)(6)] 

Exception: AFCI protection is not required for an 
individual branch circuit supplying only a fire alarm 
system where the branch circuit is wired with metal 
outlet and junction boxes and RMC, IMC, EMT or 
steel-sheathed armored cable Type AC or Type MC 
meeting the requirements of Section E3908.8. 
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E3902.17 Arc-fault circuit interrupter protection for 
branch circuit extensions or modifications. Where branch
circuit wiring is modified, replaced, or extended in any of the 
areas specified in Section E3902.16, the branch circuit shall 
be protected by one of the following: 

1. A combination-type AFCI located at the origin of the 
branch circuit 

2. An outlet branch-circuit type AFCI located at the first 
receptacle outlet of the existing branch circuit. 
[210.12(B)] 

Exception: AFCI protection shall not be required where 
the extension of the existing conductors is not more than 6 
feet (1.8 m) in length and does not include any additional 
outlets or devices. [210.12(B) Exception] 

SECTION E3903 
LIGHTING OUTLETS 

E3903.l General. Lighting outlets shall be provided in accor
dance with Sections E3903.2 through E3903.4. [210.70(A)] 

E3903.2 Habitable rooms. At least one wall switch-con
trolled lighting outlet shall be installed in every habitable 
room and bathroom. [210.70(A)(l)] 

Exceptions: 

1. In other than kitchens and bathrooms, one or more 
receptacles controlled by a wall switch shall be con
sidered equivalent to the required lighting outlet. 
[210.70(A)(l) Exception No. 1] 

2. Lighting outlets shall be permitted to be controlled by 
occupancy sensors that are in addition to wall 
switches, or that are located at a customary wall 
switch location and equipped with a manual override 
that will allow the sensor to function as a wall switch. 
[210.70(A)(l) Exception No. 2] 

E3903.3 Additional locations. At least one wall-switch-con
trolled lighting outlet shall be installed in hallways, stairways, 
attached garages, and detached garages with electric power. At 
least one wall-switch-controlled lighting outlet shall be 
installed to provide illumination on the exterior side of each 
outdoor egress door having grade level access, including out
door egress doors for attached garages and detached garages 
with electric power. A vehicle door in a garage shall not be con
sidered as an outdoor egress door. Where one or more lighting 
outlets are installed for interior stairways, there shall be a wall 
switch at each floor level and landing level that includes an 
entryway to control the lighting outlets where the stairway 
between floor levels has six or more risers. [210.70(A)(2)] 

Exception: In hallways, stairways, and at outdoor egress 
doors, remote, central, or automatic control of lighting 
shall be permitted. [210.70(A)(2) Exception] 

E3903.4 Storage or equipment spaces. In attics, under-floor 
spaces, utility rooms and basements, at least one lighting out- . 
let shall be installed where these spaces are used for storage 
or contain equipment requiring servicing. Such lighting outlet 
shall be controlled by a wall switch or shall have an integral 
switch. At least one point of control shall be at the usual point 
of entry to these spaces. The lighting outlet shall be provided 
at or near the equipment requiring servicing. [210.70(A)(3)] 
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SECTION E3904 
GENERAL INSTALLATION REQUIREMENTS 

E3904.1 Electrical continuity of metal raceways and 
enclosures. Metal raceways, cable armor and other metal 
enclosures for conductors shall be mechanically joined 
together into a continuous electric conductor and shall be 
connected to all boxes, fittings and cabinets so as to provide 
effective electrical continuity. Raceways and cable assem
blies shall be mechanically secured to boxes, fittings cabinets 
and other enclosures. (300.10) 

Exception: Short sections of raceway used to provide 
cable assemblies with support or protection against physi
cal damage. (300.10 Exception No. 1) 

E3904.2 Mechanical continuity-raceways and cables. 
Metal or nonmetallic raceways, cable armors and cable 
sheaths shall be continuous between cabinets, boxes, fittings 
or other enclosures or outlets. 

Exception: Short sections of raceway used to provide 
cable assemblies with support or protection agiµnst physi
cal damage. (300.12 Exception No. 1) 

E3904.3 Securing and supporting. Raceways, cable assem
blies, boxes, cabinets and fittings shall be securely fastened in 
place. (300.11) 

. E3904.3.1 Prohibited means of support. Cable wiring 
methods shall not be used as a means of support for other 
cables, raceways and nonelectrical equipment. [300.11 ( C)] 

E3904.4 Raceways as means of support. Raceways shall be 
used as a means of support for other raceways, cables or non
electric equipment only under the following conditions: 

1. Where the raceway or means of support is identified as I 
a means of support; or 

2. Where the raceway contains power supply conductors 
for electrically controlled equipment and is used to sup
port Class 2 circuit conductors or cables that are solely 
for the purpose of connection to the control circuits of 
the equipment served by such raceway; or 

3. Where the raceway is used to support boxes or conduit 
bodies in accordance with Sections E3906.8.4 and 
E3906.8.5. [300.ll(B)] 

E3904.5 Raceway installations. Raceways shall be installed 
complete between outlet, junction or splicing points prior to 
the installation of conductors. (300.18) 

Exception: Short sections of raceways used to contain con
ductors or cable assemblies for protection from physical 
damage shall not be required to be installed complete 
between outlet, junction, or splicing points. (300.18 Excep
tion) 

E3904.6 Conduit and tubing fill. The maiimum number of 
conductors installed in conduit or tubing shall be in accor
dance with Tables E3904.6(1) through E3904.6(10). (300.17, 
Chapter 9, Table 1 and Annex C) 

E3904.7 Air handling-stud cavity and joist spaces. Where 
wiring methods having a nonmetallic covering pass through 
stud cavities and joist spaces used for air handling, such wir
ing shall pass through such spaces perpendicular to the long 
dimension of the spaces. [300.22(C) Exception] 
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TABLE E3904.6(1) (Annex C, Table C.1) 
MAXIMUM NUMBER OF CONDUCTORS IN ELECTRICAL METALLIC TUBING (EMT)" 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil 
11. .,. 1 111. 111. 2 

14 4 7 11 20 27 46 
12 3 6 9 17 23 38 
10 2 5 8 13 18 30 
8 1 2 4 7 9 16 
6 1 1 3 5 8 13 
4 1 1 2 4 6 10 

I RHH, RHW, RHW-2 3 1 1 1 4 5 9 
2 1 1 1 3 4 7 
1 0 1 1 1 3 5 

1/0 0 1 1 1 2 4· 
2/0 0 1 1 1 2 4 
310 0 0 1 1 1 3 
410 0 0 1 1 1 3 

14 8 15 25 43 58 96 

I TW, THHW, THW, THW-2 12 6 11 19 33 45 74 
10 5 8 14 24 33 55 
8 2 5 8 13 18 30 

14 6 10 16 28 39 64 

RHH", RHW", RHW-2" 12 4 8 13 23 31 51 
10 3 6 10 18 24 40 I 
8 1 4 6 10 14 24 

6 1 3 4 8 11 18 
4 1 1 3 6 8 13 
3 1 1 3 5 7 12 

RHH", RHW", RHW-2", 2 1 1 2 4 6 10 
1 1 1 1 3 4 7 

TW, THW, THHW, THW-2 
1/0 0 1 1 2 3 6 

I 

2/0 0 1 1 1 3 5 
310 0 1 1 1 2 4 
410 0 0 1 1 1 3 

14 12 22 35 61 84 138 
12 9 16 26 45 61 101 
10 5 10 16 28 38 63 
8 3 6 9 16 22 36 
6 2 4 7 12 16 26 
4 1 2 4 7 10 16 

THHN, THWN, THWN-2 3 1 1 3 6 8 13 
2 1 1 3 5 7 11 
1 1 1 1 4 5 8 

1/0 1 1 1 3 4 7 
2/0 0 1 1 2 3 6 
310 0 1 1 1 3 5 
410 0 1 1 1 2 4 

14 8 15 25 43 58 96 
12 6 11 19 33 45 74 
10 5 8 14 24 33 55 
8 2 5 8 13 18 30 
6 1 3 6 10 14 22 
4 1 2 4 7 10 16 

XHH, XHHW, XHHW-2 3 1 1 3 6 8 14 
2 1 1 3 5 7 11 

I 
1 1 1 1 4 5 8 

1/0 1 1 1 3 4 7 
2/0 0 1 1 2 3 6 
310 0 1 1 1 3 5 
410 0 1 1 1 2 4 

For SI: 1 inch= 25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(2) (Annex C, Table C.2) 
MAXIMUM NUMBER OF CONDUCTORS IN ELECTRICAL NONMETALLIC TUBING (ENT)" 

TRADE SIZES 

TYPE LETTERS CONDUCTOR SIZE (inches) 
AWG/kcmil 

11. •1. 1 111. 111. 2 

14 3 6 10 19 26 43 
12 2 5 9 16 22 36 
10 1 4 7 13 17 29 
8 1 1 3 6 9 15 
6 1 1 3 5 7 12 

RHH, RHW, RHW-2 4 1 1 2 4 6 9 I 
3 1 1 1 3 5 8 
2 0 1 1 3 4 7 
1 0 1 1 1 3 5 

1/0 0 0 1 1 2 4 
2/0 0 0 1 1 1 3 

RHH, RHW, RHW-2 3/0 0 0 1 1 1 3 
4/0 0 0 1 1 1 2 I 
14 7 13 22 40 55 92 

TW, THHW, TRW, TRW-2 
12 5 10 17 31 42 71 
10 4 7 13 23 32 52 I 
8 1 4 7 13 17 29 

14 4 8 15 27 37 61 

RHH", RHW", RHW-2• 12 3 7 12 21 29 49 
10 3 5 9 17 23 38 I 
8 1 3 5 10 14 23 

6 1 2 4 7 10 17 
4 1 1 3 5 8 13 
3 1 1 2 5 7 11 

RHH", RHW", RHW-2", 
2 1 1 2 4 6 9 
1 0 1 1 3 4 6 TW, TRW, THHW, THW-2 

1/0 0 1 1 2 3 5 

I 

2/0 0 1 1 1 3 5 
3/0 0 0 1 1 2 4 
4/0 0 0 1 1 1 3 

14 10 18 32 58 80 132 
12 7 13 23 42 58 96 
10 4 8 15 26 36 60 

THHN, THWN, THWN-2 
8 2 5 8 15 21 35 
6 1 3 6 11 15 25 
4 1 1 4 7 9 15 
3 1 1 3 5 8 13 
2 1 1 2 5 6 11 

1 1 1 1 3 5 8 
1/0 0 1 1 3 4 7 

THHN, THWN, THWN-2 2/0 0 1 1 2 3 5 
3/0 0 1 1 1 3 4 
4/0 0 0 1 1 2 4 

14 7 13 22 40 55 92 
12 5 10 17 31 42 71 
10 4 7 13 23 32 52 
8 1 4 7 13 17 29 
6 1 3 5 9 13 21 
4 1 1 4 7 9 15 

XHH, XHHW, XHHW-2 3 1 1 3 6 8 13 I 
2 1 1 2 5 6 11 
1 1 1 1 3 5 8 

1/0 0 1 1 3 4 7 
2/0 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
4/0 0 0 1 1 2 4 

For SI: 1 inch= 25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(3) (Annex C, Table C.3) 
MAXIMUM NUMBER OF CONDUCTORS IN FLEXIBLE METALLIC CONDUIT (FMC)• 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil 
1
/2 .,4 1 1'/4 11

/2 2 

14 4 7 11 17 25 44 
12 3 6 9 14 21 37 
10 3 5 7 11 17 30 

I RHH, RHW, RHW-2 8 1 2 4 6 9 15 
6 1 1 3 5 7 12 
4 1 1 2 4 5 10 
3 1 1 1 3 5 7 

2 1 1 1 3 4 7 
1 0 1 1 1 2 5 

I RHH, RHW, RHW-2 1/0 0 1 1 1 2 4 
210 0 1 1 1 1 3 
310 0 0 1 1 1 3 

14 9 15 23 36 53 94 

I TW, THHW, THW, THW-2 
12 7 11 18 28 41 72 
10 5 8 13 21 30 54 
8 3 5 7 11 17 30 

14 6 10 15 24 35 62 

RHH", RHW", RHW-2" 
12 5 8 12 19 28 50 
10 4 6 10 15 22 39 I 
8 1 4 6 9 13 23 

6 1 3 4 7 10 18 
4 1 1 3 5 7 13 
3 1 1 3 4 6 11 
2 1 1 2 4 5 10 

I RHH•, RHW", RHW-2", 1 1 1 1 2 4 7 
TW, THW, THHW, THW-2 1/0 0 1 1 . 1 3 6 

210 0 1 1 1 3 5 
3/0 0 1 1 1 2 4 
4/0 0 0 1 1 1 3 
410 0 0 1 1 1 2 

14 13 22 33 52 76 134 

THHN, THWN, THWN-2 
12 9 16 24 38 56 98 
10 6 10 15 24 35 62 
8 3 6 9 14 20 35 

6 2 4 6 10 14 25 
4 1 2 4 6 9 16 
3 1 1 3 5 7 13 
2 1 1 3 4 6 11 

THHN, THWN, THWN-2 1 1 1 1 3 4 8 
1/0 1 1 1 2 4 7 
210 0 1 1 1 3 6 
310 0 1 1 1 2 5 
410 0 1 1 1 1 4 

14 9 15 23 36 53 94 
12 7 11 18 28 41 72 
10 5 8 13 21 30 54 
8 3 5 7 11 17 30 
6 1 3 5 8 12 22 
4 1 2 4 6 9 16 

XHH, XHHW, XHHW-2 3 1 1 3 5 7 13 
2 1 1 3 4 6 11 
1 1 1 1 3 5 8 

1/0 1 1 1 2 4 7 
210 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
4/0 0 1 1 1 2 4 

For SI: 1 inch= 25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(4) (Annex C, Table .C.4) 
MAXIMUM NUMBER OF CONDUCTORS IN INTERMEDIATE METALLIC CONDUIT (IMC)" 

TRADE SIZES 

TYPE LETTERS CONDUCTOR SIZE (Inches) 
AWG/kcrnil 

''• .,4 1 1'/4 111. 2 

14 4 8 13 22 30 49 
12 4 6 11 18 25 41 
10 3 5 8 15 20 33 
8 1 3 4 8 10 17 
6 1 1 3 6 8 14 
4 1 1 3 5 6 11 

RHH, RHW, RHW-2 3 1 1 2 4 6 9 I 
2 1 1 1 3 5 8 
1 0 1 1 2 3 5 

1/0 0 1 1 1 3 4 
2/0 0 1 1 1 2 4 
3/0 0 0 1 1 1 3 
410 0 0 1 1 1 3 

. 14 10 17 27 47 64 104 

TW, TIIBW, THW, THW-2 
12 7 13 21 36 49 80 
10 5 9 15 27 36 59 I 
8 3 5 8 15 20 33 

14 6 11 18 31 42 69 

RHH", RHW", RHW-2• 12 5 9 14 25 34 56 
10 4 7 11 19 26 43 I 
8 2 4 7 12 16 26 

6 1 3 5 9 12 20 
4 1 2 4 6 9 15 
3 1 1 3 6 8 13 

RHH", RHW", RHW-2•, 2 1 1 3 5 6 11 
1 1 1 1 3 4 7 TW, THW, TIIBW, THW-2 

1/0 1 1 1 3 4 6 
I 

2/0 0 1 1 2 3 5 
3/0 0 1 1 1 3 4 
410 0 1 1 1 2 4 

14 14 24 39 68 91 149 
12 10 17 29 49 67 109 
10 6 11 18 31 42 68 
8 3 6 10 18 24 39 
6 2 4 7 13 17 28 

THHN, THWN, THWN-2 4 1 3 4 8 10 17 
3 1 2 4 6 9 15 
2 1 1 3 5 7 12 
1 1 1 2 4 5 9 

1/0 1 1 1 3 4 8 
2/0 1 1 1 3 4 6 

THHN, THWN, TilWN-2 3/0 0 1 1 2 3 5 
2/0 0 1 1 1 2 4 

14 10 17 27 47 64 104 
12 7 13 21 36 49 80 
10 5 9 15 27 36 59 
8 3 5 8 15 20 33 
6 1 4 6 11 15 24 
4 1 3 4 8 11 18 

XHH, XIIBW, XIIBW-2 3 1 2 4 7 9 15 
2 1 1 3 5 7 12 

I 
1 1 1 2 4 5 9 

1/0 1 1 1 3 5 8 
2/0 1 1 1 3 4 6 
3/0 0 1 1 2 3 5 
410 0 1 1 1 2 4 

For SI: 1inch=25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(5) (Annex C, Table C.5) 
MAXIMUM NUMBER OF CONDUCTORS IN LIQUID-TIGHT FLEXIBLE NONMETALLIC CONDUIT (FNMC·B)" 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil •1. 11. 31. 1 111. 111. 2 

14 2 4 7 12 21 27 44 
12 1 3 6 10 17 22 36 

RHH, RHW, RHW-2 10 1 3 5 8 14 18 29 
8 1 1 2 4 7 9 1 I 
6 1 1 1 3 6 7 12 
4 0 1 1 2 4 6 9 

3 0 1 1 1 4 5 8 
2 0 1 1 1 3 4 7 
1 0 0 1 1 1 3 5 

I RHH, RHW, RHW-2 110 0 0 1 1 1 2 4 
210 0 0 1 1 1 1 3 
3/0 0 0 0 1 1 1 3 
410 0 0 0 1 1 1 2 

14 5 9 15 25 44 57 93 

I TW, THHW, THW, THW-2 12 4 7 12 19 33 43 71 
10 3 5 9 14 25 32 53 
8 1 3 5 8 14 18 29 

14 3 6 10 16 29 38 62 

RHH•, RHW', RGW-2' 
12 3 5 8 13 23 30 50 
10 1 3 6 10 18 23 39 I 
8 1 1 4 6 11 14 23 

6 1 1 3 5 8 11 18 
4 1 1 1 3 6 8 13 
3 1 1 1 3 5 7 11 

RHH•, RHW", RHW-2•, 2 0 1 1 2 4 6 9 
1 0 1 1 1 3 4 7 TW, THW, THHW, THW-2 

1/0 0 0 1 1 2 3 6 
I 

210 0 0 1 1 2 3 5 
3/0 0 0 1 1 1 2 4 
410 0 0 0 1 1 1 3 

14 8 13 22 36 63 81 133 

THHN, THWN, THWN-2 
12 5 9 16 26 46 59 97 
10 3 6 10 16 29 37 61 
8 1 3 6 9 16 21 35 

6 1 2 4 7 12 15 25 
4 1 1 2 4 7 9 15 
3 1 1 1 3 6 8 13 
2 1 1 1 3 5 7 11 

THHN, THWN, THWN-2 1 0 1 1 1 4 5 8 
110 0 1 1 1 3 4 7 
2/0 0 0 1 1 2 3 6 
3/0 0 0 1 1 1 3 5 
410 0 0 1 1 1 2 4 

14 5 9 15 25 44 57 93 
12 4 7 12 19 33 43 71 
10 3 5 9 14 25 32 53 
8 1 3 5 8 14 18 29 
6 1 1 3 6 10 13 22 
4 1 1 2 4 7 9 16 

I XHH,XHHW,XHHW-2 3 1 1 1 3 6 8 13 
2 1 1 1 3 5 7 11 
1 0 1 1 1 4 5 8 

110 0 1 1 1 3 4 7 
210 0 0 1 1 2 3 6 
3/0 0 0 1 1 1 3 5 
410 0 0 1 1 1 2 4 

For SI: 1 inch= 25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(6) (Annex C, Table C.6) 
MAXIMUM NUMBER OF CONDUCTORS IN LIQUID-TIGHT FLEXIBLE NONMETALLIC CONDUIT (FNMC-A)" 

TRADE SIZES 

TYPE LETTERS CONDUCTOR SIZE (inches) 
AWG/kcmll . ,. ''• ., . 1 1'/• 111. 2 

14 2 4 7 11 20 27 45 
12 1 3 6 9 17 23 38 
10 1 3 5 8 13 18 30 
8 1 1 2 4 7 9 16 
6 1 1 1 3 5 7 13 
4 0 1 1 2 4 6 10 

RHH, RHW, RHW-2 3 0 1 1 1 4 5 8 I 
2 0 1 1 1 3 4 7 
1 0 0 1 1 1 3 5 

1/0 0 0 1 1 1 2 4 
2/0 0 0 1 1 1 1 4 
3/0 0 0 0 1 1 1 3 
410 0 0 0 1 1 1 3 

14 5 9 15 24 43 58 96 

TW, THHW, THW, THW-2 12 4 7 12 19 33 44 74 
10 3 5 9 14 24 33 55 I 
8 1 3 5 8 13 18 30 

14 3 6 10 16 28 38 64 

RHH", RHW", RHW-2" 12 3 4 8 13 23 31 51 
10 1 3 6 10 18 24 40 I 
8 1 1 4 6 10 14 24 

6 1 1 3 4 8 11 18 

RHB", RHW", RHW-2", 4 1 1 1 3 6 8 13 
3 1 1 1 3 5 7 11 TW, THW, THHW, THW-2 
2 0 1 1 2 4 6 10 

I 

1 0 1 1 1 3 4 7 

1/0 0 0 1 1 2 3 6 
RHH", RHW", RHW-2", 2/0 0 0 1 1 1 3 5 I 
TW, THW, THHW, THW-2 3/0 0 0 1 1 1 2 4 

410 0 0 0 1 1 1 3 

14 8 13 22 35 62 83 137 
12 5 9 16 25 45 60 100 
10 3 6 10 16 28 38 63 
8 1 3 6 9 16 22 36 
6 1 2 4 6 12 16 26 
4 1 1 2 4 7 9 16 

THHN, THWN, THWN-2 3 1 1 1 3 6 8 13 
2 1 1 1 3 5 7 11 
1 0 1 1 1 4 5 8 

1/0 0 1 1 1 3 4 7 
2/0 0 0 1 1 2 3 6 
3/0 0 0 1 1 1 3 5 
410 0 0 1 1 1 2 4 

14 5 9 15 24 43 58 96 
12 4 7 12 19 33 44 74 
10 3 5 9 14 24 33 55 
8 1 3 5 8 13 18 30 

XHH, XHHW, XHHW-2 6 1 1 3 5 10 13 22 I 
4 1 1 2 4 7 10 16 
3 1 1 1 3 6 8 14 
2 1 1 1 3 5 7 11 
1 0 1 1 1 4 5 8 

1/0 0 1 1 1 3 4 7 

XHH, XHHW, XHHW-2 2/0 0 0 1 1 2 3 6 
3/0 0 0 1 1 1 3 5 I 
410 0 0 1 1 1 2 4 

For SI: 1inch=25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(7) (Annex C, Table C.7) 
MAXIMUM NUMBER OF CONDUCTORS IN LIQUID-TIGHT FLEXIBLE METAL CONDUIT (LFMC)" 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil v. •14 1 111. 111. 2 

14 4 7 12 21 27 44 
12 3 6 10 17 22 36 
10 3 5 8 14 18 29 
8 1 2 4 7 9 15 
6 1 1 3 6 7 12 
4 1 1 2 4 6 9 

I RHII, RHW, RHW-2 3 1 1 1 4 5 8 
2 1 1 1 3 4 7 
1 0 1 1 1 3 5 

1/0 0 1 1 1 2 4 
2/0 0 1 1 1 1 3 
3/0 0 0 1 1 1 3 
4/0 0 0 1 1 1 2 

14 9 15 25 44 57 93 

I TW, THHW, THW, THW-2 12 7 12 19 33 43 71 
10 5 9 14 25 32 53 
8 3 5 8 14 18 29 

14 6 10 16 29 38 62 

I RHII', RHW", RHW-2•, 12 5 8 13 23 30 50 
THHW, THW, THW-2 10 3 6 10 18 23 39 

8 1 4 6 11 14 23 

6 1 3 5 8 11 18 
4 1 1 3 6 8 13 
3 1 1 3 5 7 11 

RHII•, RHW", RHW-2•, 2 1 1 2 4 6 9 
1 1 1 1 3 4 7 TW, THW, THHW, THW-2 

1/0 0 1 1 2 3 6 

I 

2/0 0 1 1 2 3 5 
3/0 0 1 1 1 2 4 
4/0 0 0 1 1 1 3 

14 13 22 36 63 81 133 
12 9 16 26 46 59 97 
10 6 10 16 29 37 61 
8 3 6 9 16 21 35 
6 2 4 7 12 15 25 
4 1 2 4 7 9 15 

THHN, THWN, THWN-2 3 1 1 3 6 8 13 
2 1 1 3 5 7 11 
1 1 1 1 4 5 8 

1/0 1 1 1 3 4 7 
2/0 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
4/0 0 1 1 1 2 4 

14 9 15 25 44 57 93 

XHH, XHHW, XHHW-2 
12 7 12 19 33 43 71 
10 5 9 14 25 32 53 I 
8 3 5 8 14 18 29 

6 1 3 6 10 13 22 
4 1 2 4 7 9 16 
3 1 1 3 6 8 13 
2 1 1 3 5 7 11 

XHH, XHHW, XHHW-2 1 1 1 1 4 5 8 
1/0 1 1 1 3 4 7 
2/0 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
4/0 0 1 1 1 2 4 

For SI: 1 inch= 25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(8) (Annex C, Table C.8) 
MAXIMUM NUMBER OF CONDUCTORS IN RIGID METAL CONDUIT (RMC)" 

TRADE SIZES 

TYPE LETTERS CONDUCTOR SIZE (inches) 
AWG/kcmil 

''• .,4 1 1'/4 1'/• 2 

14 4 7 12 21 28 46 
12 3 6 10 17 23 38 
10 3 5 8 14 19 31 
8 1 2 4 7 10 16 
6 1 1 3 6 8 13 
4 1 1 2 4 6 10 

RHH, RHW, RHW-2 3 1 1 2 4 5 9 I 
2 1 1 1 3 4 7 
1 0 1 1 1 3 5 

1/0 0 1 1 1 2 4 
210 0 1 1 1 2 4 
3/0 0 0 1 1 1 3 
410 0 0 1 1 1 3 

14 9 15 25 44 59 98 

TW, THHW, THW, TIIW-2 
12 7 12 19 33 45 75 
10 5 9 14 25 34 56 I 
8 3 5 8 14 19 31 

14 6 10 17 29 39 65 

RHH', RHW', RHW-2• 12 5 8 13 23 32 52 
10 3 6 10 18 25 41 I 
8 1 4 6 11 15 24 

6 1 3 5 8 11 18 
4 1 1 3 6 8 14 
3 1 1 3 5 7 12 

RHH', RHW•, RHW-2•, 2 1 1 2 4 6 10 
1 1 1 1 3 4 7 TW, THW, THHW, TIIW-2 

1/0 0 1 1 2 3 6 
I 

2/0 0 1 1 2 3 5 
3/0 0 1 1 1 2 4 
410 0 0 1 1 1 3 

14 13 22 36 63 85 140 
12 9 16 26 46 62 102 
10 6 10 17 29 39 64 
8 3 6 9 16 22 37 

THHN, THWN, THWN-2 6 2 4 7 12 16 27 
4 1 2 4 7 10 16 
3 1 1 3 6 8 14 
2 1 1 3 5 7 11 
1 1 1 1 4 5 8 

1/0 1 1 1 3 4 7 

THHN, THWN, THWN-2 2/0 0 1 1 2 3 6 
310 0 1 1 1 3 5 
410 0 1 1 1 2 4 

14 9 15 25 44 59 98 
12 7 12 19 33 45 75 
10 5 9 14 25 34 56 
8 3 5 8 14 19 31 
6 1 3 6 10 14 23 
4 1 2 4 7 10 16 

XHH, XHHW, XHHW-2 3 1 1 3 6 8 14 
2 1 1 3 5 7 12 

I 
1 1 1 1 4 5 9 

1/0 1 1 1 3 4 7 
2/0 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
410 0 1 1 1 2 4 

For SI: 1inch=25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(9) (Annex C, Table C.9) 
MAXIMUM NUMBER OF CONDUCTORS IN RIGID PVC CONDUIT, SCHEDULE 80 (PVC-80)0 

TRADE SIZES 
TYPE LETTERS 

CONDUCTOR SIZE (inches) 
AWG/kcmil 

11. .,4 1 1'/4 111. 2 

14 3 5 9 17 23 39 
12 2 4 7 14 19 32 

RIIH, RHW, RHW-2 10 1 3 6 11 15 26 
8 1 1 3 6 8 13 I 
6 1 1 2 4 6 11 
4 1 1 1 3 5 8 

3 0 1 1 3 4 7 
2 0 1 1 3 4 6 
1 0 1 1 1 2 4 

I RIIH, RHW, RHW-2 1/0 0 0 1 1 1 3 
210 0 0 1 1 1 3 
3/0 0 0 1 1 1 3 
410 0 0 0 1 1 2 

14 6 11 20 35 49 82 

TW, THHW, THW, THW-2 12 5 9 15 27 38 63 
10 3 6 11 20 28 47 I 
8 1 3 6 11 15 26 

14 4 8 13 23 32 55 

RIIH", RHW•, RHW-2• 12 3 6 10 19 26 44 
10 2 5 8 15 20 34 I 
8 1 3 5 9 12 20 

6 1 1 3 7 9 16 
4 1 1 3 5 7 12 

I RIIH•, RHW•, RHW-2•, 3 1 1 2 4 6 10 
TW, THW, THHW, THW-2 2 1 1 1 3 5 8 

1 0 1 1 2 3 6 
1/0 0 1 1 1 3 5 

RIIH", RHW•, RHW-2•, 210 0 1 1 1 2 4 
3/0 0 0 1 1 1 3 TW, THW, THHW, THW-2 
4/0 0 0 1 1 1 3 

I 

14 9 17 28 51 70 118 
12 6 12 20 37 51 86 
10 4 7 13 23 32 54 
8 2 4 7 13 18 31 
6 1 3 5 9 13 22 
4 1 1 3 6 8 14 

THHN, THWN, THWN-2 3 1 1 3 5 7 12 
2 1 1 2 4 6 10 
1 0 1 1 3 4 7 

1/0 0 1 1 2 3 6 
210 0 1 1 1 3 5 
3/0 0 1 1 1 2 4 
4/0 0 0 1 1 1 3 

14 6 11 20 
35 

49 82 
12 5 9 15 

27 38 63 
XHH,XHHW,XHHW-2 10 3 6 11 

20 28 47 
8 1 3 6 

118 
15 26 

6 1 2 4 11 19 

I 

(continued) 
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TABLE E3904.6(9) (Annex C, Table C.9)-continued 
MAXIMUM NUMBER OF CONDUCTORS IN RIGID PVC CONDUIT, SCHEDULE 80 (PVC-80)" 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil 
11. '14 1 1114 111. 2 

14 6 11 20 35 49 82 
12 5 9 15 27 38 63 
10 3 6 11 20 28 47 
8 1 3 6 11 15 26 
6 1 2 4 8 11 19 
4 1 1 3 6 8 14 

XHH,XHHW,XHHW-2 3 1 1 3 5 7 12 I 
2 1 1 2 4 6 10 
1 0 1 1 3 4 7 

1/0 0 1 1 2 3 6 
2/0 0 1 1 1 3 5 
3/0 0 1 1 1 2 4 
410 0 0 1 1 1 3 

For SI: 1inch=25.4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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TABLE E3904.6(10) (Annex C, Table C.10) 
MAXIMUM NUMBER OF CONDUCTORS IN RIGID PVC CONDUIT SCHEDULE 40 (PVC-40)0 

TRADE SIZES 

TYPE LETTERS 
CONDUCTOR SIZE (inches) 

AWG/kcmil •1. •1. 1 111. 111. 2 

14 4 7 11 20 27 45 
12 3 5 9 16 22 37 
10 2 4 7 13 18 30 

RHH, RHW, RHW-2 
8 1 2 4 7 9 15 
6 1 1 3 5 7 12 I 
4 1 1 2 4 6 10 
3 1 1 1 4 5 8 
2 1 1 1 3 4 7 

1 0 1 1 1 3 5 
1/0 0 1 1 1 2 4 

I RHH, RHW, RHW-2 210 0 0 1 1 1 3 
3/0 0 0 1 1 1 3 
410 0 0 1 1 1 2 

14 8 14 24 42 57 94 

I TW, THHW, THW, THW-2 
12 6 11 18 32 44 72 
10 4 8 13 24 32 54 
8 2 4 7 13 18 30 

14 5 9 16 28 38 63 

RHH", RHW•, RHW-2• 12 4 8 13 22 30 50 
10 3 6 10 17 24 39 I 
8 1 3 6 10 14 23 

6 1 2 4 8 11 18 
4 1 1 3 6 8 13 
3 1 1 3 5 7 11 

RHH•, RHW•, RHW-2•, 2 1 1 2 4 6 10 
1 0 1 1 3 4 7 

TW, THW, THHW, THW-2 
1/0 0 1 1 2 3 6 

I 

210 0 1 1 1 3 5 
3/0 0 1 1 1 2 4 
410 0 0 1 1 1 3 

14 11 21 34 60 82 135 

THHN, THWN, THWN-2 12 8 15 25 43 59 99 
10 5 9 15 27 37 62 
8 3 5 9 16 21 36 

6 1 4 6 11 15 26 
4 1 2 4 7 9 16 
3 1 1 3 6 8 13 
2 1 1 3 5 7 11 

THHN, THWN, THWN-2 1 1 1 1 3 5 8 
1/0 1 1 1 3 4 7 
210 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
410 0 1 1 1 2 4 

14 8 14 24 42 57 94 
12 6 11 18 32 44 72 
10 4 8 13 24 32 54 
8 2 4 7 13 18 30 
6 1 3 5 10 13 22 
4 1 2 4 7 9 16 

I XHH, XHHW, XHHW-2 3 1 1 3 6 8 13 
2 1 1 3 5 7 11 
1 1 1 1 3 5 8 

1/0 1 1 1 3 4 7 
210 0 1 1 2 3 6 
3/0 0 1 1 1 3 5 
410 0 1 1 1 2 4 

For SI: 1 inch= 25 .4 mm. 
a. Types RHW, and RHW-2 without outer covering. 
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SECTION E3905 
BOXES, CONDUIT BODIES AND FITTINGS 

E3905.1 Box, conduit body or fitting-where required. A 
box or conduit body shall be installed at each conductor 
splice point, outlet, switch point, junction point and pull point 
except as otherwise permitted in Sections E3905.l.1 through 
E3905.1.6. 

Fittings and connectors shall be used only with the spe
cific wiring methods for which they are designed and listed. 
(300.15) 

E3905.1.1 Equipment. An integral junction box or wiring 
compartment that is part of listed equipment shall be per
mitted to serve as a box or conduit body. [300.15(B)] 

E3905.l.2 Protection. A box or conduit body shall not be 
required where cables enter or exit from conduit or tubing 
that is used to provide cable support or protection against 
physical damage. A fitting shall be provided on the end(s) 
of the conduit or tubing to protect the cable from abrasion. 
[300. lS(C)] 

E3905.l.3 Integral enclosure. A wiring device with inte
gral enclosure identified for the use, having brackets that 
securely fasten the device to walls or ceilings of conven
tional on-site frame construction, for use with nonmetal
lic-sheathed cable, shall be permitted in lieu of a box or 
conduit body. [300.15(E)] 

E3905.1.4 Fitting. A fitting identified for the use shall be 
permitted in lieu of a box or conduit body where such fit
ting is accessible after installation and does not contain 
spliced or terminated conductors. [300.15(F)] 

E3905.l.5 Buried conductors. Splices and taps in buried 
conductors and cables shall not be required to be enclosed 
in a box or conduit body where installed in accordance 
with Section E3803.4. 

E3905.1.6 Luminaires. Where a luminaire is listed to be 
used as a raceway, a box or conduit body shall not be 
required for wiring installed therein. [300.15(1)] 

E3905.2 Metal· boxes. Metal boxes shall be grounded. 
(314.4) 

E3905.3 Nonmetallic boxes. Nonmetallic boxes shall be used 
only with cabled wiring methods with entirely nonmetallic 
sheaths, flexible cords and nonmetallic raceways. (314.3) 

Exceptions: 

1. Where internal bonding means are provided 
between all entries, nonmetallic boxes shall be per
mitted to be used with metal raceways and metal
armored cables. (314.3 Exception No. 1) 

2. Where integral bonding means with a provision for 
attaching an equipment grounding jumper inside the 
box are provided between all threaded entries in 
nonmetallic boxes listed for the purpose, nonmetal
lic boxes shall be permitted to be used with metal 
raceways and metal-armored cables. (314.3 Excep
tion No. 2) 

E3905.3.1 Nonmetallic-sheathed cable and nonmetallic 
boxes. Where nonmetallic-sheathed cable is used, the 
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cable assembly, including the sheath, shall extend into the 
box not less than 1

/ 4 inch (6.4 mm) through a nonmetallic
sheathed cable knockout opening. (314.7(C)] 

E3905.3.2 Securing to box. Wiring methods shall be 
secured to the boxes. [314.17(C)] 

Exception: Where nonmetallic-sheathed cable is used 
with boxes not larger than a nominal size of 21

/ 4 inches 
by 4 inches (57 mm by 102 mm) mounted in walls or 
ceilings, and where the cable is fastened within 8 
inches (203 mm) of the box measured along the sheath, 
and where the sheath extends through a cable knockout 
not less than 1/ 4 inch (6.4 mm), securing the cable to the 
box shall not be required. [314.17(C) Exception] 

E3905.3.3 Conductor rating. Nonmetallic boxes shall be 
suitable for the lowest temperature-rated conductor enter
ing the box. [314.17(C)] 

E3905.4 Minimum depth of boxes for outlets, devices, and 
utilization equipment. Outlet and device boxes shall have an I 
approved depth to allow equipment installed within them to 
be mounted properly and without the likelihood of damage to 
conductors within the box. (314.24) 

E3905.4.1 Outlet boxes without enclosed devices or uti
lization equipment. Outlet boxes that do not enclose 
devices or utilization equipment shall have an internal 
depth of not less than 1/ 2 inch (12.7 mm). [314.24(A)] 

E3905.4.2 Utilization equipment. Outlet and device 
boxes that enclose devices or utilization equipment shall 
have a minimum internal depth that accommodates the 
rearward projection of the equipment and the size of the 
conductors that supply the equipment. The internal depth 
shall include that of any extension boxes, plaster rings, or 
raised covers. The internal depth shall comply with all of 
the applicable provisions that follow. [314.24(B)] 

Exception: Utilization equipment that is listed to be 
installed with specified boxes. 

1. Large equipment. Boxes that enclose devices or 
utilization equipment that projects more than 17

/ 8 
inches (48 mm) rearward from the mounting 
plane of the box shall have a depth that is not less 
than the depth of the equipment plus 1

/ 4 inch (6.4 
mm). [314.24(B)(l)] 

2. Conductors larger than 4 A WG. Boxes that 
enclose devices or utilization equipment supplied 
by conductors larger than 4 A WG shall be identi
fied for their specific function. [314.24(B)(2)] 

3. Conductors 8, 6, or 4 AWG. Boxes that enclose 
devices or utilization equipment supplied by 8, 6, 
or 4 A WG conductors shall have an internal 
depth that is not less than 21

/ 16 inches (52.4 mm). 
[314.24(B)(3)] 

4. Conductors 12 or 10 A WG. Boxes that enclose 
devices or utilization equipment supplied by 12 or 
10 A WG conductors shall have an internal depth 
that is not less than 1 \ 6 inches (30.2 mm). Where 
the equipment projects rearward from the mount
ing plane of the box by more than 1 inch (25.4 
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mm), the box shall have a depth that is not less 
than that of the equipment plus 1/ 4 inch (6.4 mm). 
[314.24(B)(4)] 

5. Conductors 14 AWG and smaller. Boxes that 
enclose devices or utilization equipment supplied 
by 14 AWG or smaller conductors shall have a 
depth that is not less than 15

/ 16 inch (23.8 mm). 
[314.24(B)(5)] 

E3905.5 Boxes enclosing flush-mounted devices. Boxes 
enclosing flush-mounted devices shall be of such design that 
the devices are completely enclosed at the back and all sides 
and shall provide support for the devices. Screws for support
ing the box shall not be used for attachment of the device 
contained therein. (314.19) 

E3905.6 Boxes at luminaire outlets. Outlet boxes used at 
luminaire or lampholder outlets shall be designed for the sup
port of luminaires and lampholders and shall be installed as 
required by Section E3904.3. [314.27(A)] 

E3905.6.1 Vertical surface outlets. Boxes used at lumi
naire or lampholder outlets in or on a vertical surface shall 
be identified and marked on the interior of the box to indi
cate the maximum weight of the luminaire or lamp holder 
that is permitted to be supported by the box if other than 
50 pounds (22.7 kg). [314.27(A)(l)] 

Exception: A vertically-mounted luminaire or lamp
holder weighing not more than 6 pounds (2. 7 kg) shall be 
permitted to be supported on other boxes or plaster rings 

that are secured to other boxes, provided that the lumi
naire or its supporting yoke is secured to the box with not 
fewer than two No. 6 or larger screws. [314.27(A)(l) 
Exception] 

E3905.6.2 Ceiling outlets. For outlets used exclusively 
for lighting, the box shall be designed or installed so that a 
luminaire or lampholder can be attached. Such boxes shall 
be capable of supporting a luminaire weighing up to 50 
pounds (22.7 kg). A luminaire that weighs more than 50 
pounds (22. 7 kg) shall be supported independently of the 
outlet box, unless the outlet box is listed and marked on I 
the interior of the box to indicate the maximum weight 
that the box is permitted to support. [314.27(A)(2)] 

TABLE E3905.12.2.1 [Table 314.16(B)] 
VOLUME ALLOWANCE REQUIRED PER CONDUCTOR 

FREE SPACE WITHIN BOX 
SIZE OF CONDUCTOR FOR EACH CONDUCTOR 

(cubic Inches) 

18AWG 1.50 

16AWG 1.75 

14AWG 2.00 

12AWG 2.25 

lOAWG 2.50 

8AWG 3.00 

6AWG 5.00 

For SI: 1 cubic inch= 16.4 cm3
• 

TABLE E3905.12.1 [Table 314.16(A)] 
MAXIMUM NUMBER OF CONDUCTORS IN METAL BOXES" 

BOX DIMENSIONS MAXIMUM CAPACITY MAXIMUM NUMBER OF CONDUCTORS" 

(Inches trade size and type) (cubic inches) 18Awg 16Awg 14Awg 12Awg 10Awg SAwg 6Awg 

4 x 11
/ 4 round or octagonal 12.5 8 7 6 5 5 4 2 

4 x 11
/ 2 round or octagonal 15.5 10 8 7 6 6 5 3 

4 x 21
/ 8 round or octagonal 21.5 14 12 10 9 8 7 4 

4 x 11
/ 4 square 18.0 12 10 9 8 7 6 3 

4 x 11
/ 2 square 21.0 14 12 10 9 8 7 4 

4 x 21
/ 8 square 30.3 20 17 15 13 12 10 6 

411
/ 16 x 11

/ 4 square 25.5 17 14 12 11 10 8 5 

411
/ 16 x 11

/ 2 square 29.5 19 16 14 13 11 9 5 

411
/ 16 x 21

/ 8 square 42.0 28 24 21 18 16 14 8 

3x2x11
/ 2 device 7.5 5 4 3 3 3 2 1 

3x2x2 device 10.0 6 5 5 4 4 3 2 

3 x 2 x 21
/ 4 device 10.5 7 6 5 4 4 3 2 

3 x 2 x 21
/ 2 device 12.5 8 7 6 5 5 4 2 

3 x 2 x 23
/ 4 device 14.0 9 8 7 6 5 4 2 

3 x 2 x 31
/ 2 device 18.0 12 10 9 8 7 6 3 

4 x 2\ x 11
/ 2 device 10.3 6 5 5 4 4 3 2 

4 x 21
/ 8 x 17

/ 8 device 13.0 8 7 6 5 5 4 2 

4 x 21
/ 8 x 21

/ 8 device 14.5 9 8 7 6 5 4 2 

33
/ 4 x 2 x 21

/ 2 masonry box/gang 14.0 9 8 7 6 5 4 2 

33
/ 4 x 2 x 31

/ 2 masonry box/gang 21.0 14 12 10 9 8 7 
' 

4 

For SI: 1inch=25.4 mm, 1 cubic inch= 16.4 cm3
• 

a. Where volume allowances are not required by Sections E3905.12.2.2 through E3905.12.2.5. 
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E3905.7 Floor boxes. Where outlet boxes for receptacles are 
installed in the floor, such boxes shall be listed specifically 
for that application. [314.27(B)] 

E3905.8 Boxes at fan outlets. Outlet boxes and outlet box 
systems used as the sole support of ceiling-suspended fans 
(paddle) shall be marked by their manufacturer as suitable for 
this purpose and shall not support ceiling-suspended fans 
(paddle) that weigh more than 70 pounds (31.8 kg). For outlet 
boxes and outlet box systems designed to support ceiling-sus- . 
pended fans (paddle) that weigh more than 35 pounds (15.9 
kg), the required marking shall include the maximum weight 
to be supported. 

Where spare, separately switched, ungrounded conductors 
are provided to a ceiling-mounted outlet box and such box is 
in a location acceptable for a ceiling-suspended (paddle) fan, 
the outlet box or outlet box system shall be listed for sole sup
port of a ceiling-suspended (paddle) fan. [314.27(C)] 

E3905.9 Utilization equipment. Boxes used for the support 
of utilization equipment other than ceiling-suspended (pad
dle) fans shall meet the requirements of Sections E3905.6.l 
and E3905.6.2 for the support of a luminaire that is the same 
size and weight. [314.27(D)] 

Exception: Utilization equipment weighing not more than 
6 pounds (2. 7 kg) shall be permitted to be supported on 
other boxes or plaster rings that are secured to other boxes, 
provided that the equipment or its supporting yoke is 
secured to the box with not fewer than two No. 6 or larger 
screws. [314.27(D) Exception] 

E3905.10 Conduit bodies and junction,. pull and outlet 
boxes to be accessible. Conduit bodies and junction, pull and 
outlet boxes shall be installed so that the wiring therein can 

I be accessed without removing any part of the building or 
structure or, in underground circuits, without excavating side
walks, paving, earth or other substance used to establish the 
finished grade. (314.29) 

Exception: Boxes covered by gravel, light aggregate or 
noncohesive granulated soil shall be listed for the applica
tion, and the box locations shall be effectively identified 
and access shall be provided for excavation. (314.29 
Exception) 

E3905.11 Damp or wet locations. In damp or wet locations, 
boxes, conduit bodies and fittings shall be placed or equipped 
so as to prevent moisture from entering or accumulating 
within the box, conduit body or fitting. Boxes, conduit bodies 
and fittings installed in wet locations shall be listed for use in 
wet locations. Where drainage openings are installed in the 
field in boxes or conduit bodies listed for use in damp or wet 
locations, such openings shall be approved and not larger 
than 1

/ 4 inch (6.4 mm). For listed drain fittings, larger open
ings are permitted where installed in the field in accordance 
with the manufacturer's instructions. (314.15) 

E3905.12 Number of conductors in outlet, device, and 
junction boxes, and conduit bodies. Boxes and conduit bod-

1 ies shall be of an approved size to provide free space for all 
enclosed conductors. In no case shall the volume of the box, 
as calculated in Section E3905.12.l, be less than the box fill 
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calculation as calculated in Section E3905.12.2. The mini
mum volume for conduit bodies shall be as calculated in Sec
tion E3905.12.3. The provisions of this section shall not 
apply to terminal housings supplied with motors or genera
tors. (314.16) 

E3905.12.1 Box volume calculations. The volume of a 
wiring enclosure (box) shall be the total volume of the 
assembled sections, and, where used, the space provided 
by plaster rings, domed covers, extension rings, etc., that 
are marked with their volume in cubic inches or are made 
from boxes the dimensions of which are listed in Table 
E3905.12.l. [314.16(A)] 

E3905.12.1.1 Standard boxes. The volumes of standard 
boxes that are not marked with a cubic-inch capacity 
shall be as given in Table E3905.12.l. [314.16(A)(l)] 

E3905.12.l.2 Other boxes. Boxes 100 cubic inches 
(1640 cm3

) or less, other than those described in Table 
E3905.12.l, and nonmetallic boxes shall be durably 
and legibly marked by the manufacturer with their 
cubic-inch capacity. Boxes described in Table 
E3905.12.1 that have a larger cubic inch capacity than 
is designated in the table shall be permitted to have 
their cubic-inch capacity marked as required by this 
section. [314.16(A)(2)] 

E3905.12.2 Box fill calculations. The volumes in Section 
E3905.12.2.l through Section E3905.12.2.5, as applicable, 
shall be added together. No allowance shall be required for 
small fittings such as locknuts and bushings. [314.16(B)] 

E3905.12.2.l Conductor fill. Each conductor that 
originates outside the box and terminates or is spliced 
within the box shall be counted once, and each conduc
tor that passes through the box without splice or termi
nation shall be counted once. Each loop or coil of 
unbroken conductor having a length equal to or greater 
than twice that required for free conductors by Section 
E3406. l l.3, shall be counted twice. The conductorfill, 
in cubic inches, shall .be computed using Table 
E3905 .12.2.1. A conductor, no part of which leaves the 
box, shall not be counted. [314.16(B)(l)] 

Exception: An equipment grounding conductor or 
not more than four fixture wires smaller than No. 14, 
or both, shall be permitted to be omitted from the 
calculations where such conductors enter a box from 
a domed fixture or similar canopy and terminate 
within that box. [314.16(B)(l) Exception] 

E3905.12.2.2 Clamp fill. Where one or more internal 
cable clamps, whether factory or field supplied, are 
present in the box, a single volume allowance in accor
dance with Table E3905.12.2.l shall be made based on 
the largest conductor present in the box. An allowance 
shall not be required for a cable connector having its 
clamping mechanism outside of the box. A clamp 
assembly that incorporates a cable termination for the 
cable conductors shall be listed and marked for use 
with specific nonmetallic boxes. Conductors that origi
nate within the clamp assembly shall be included in 
conductor fill calculations provided in Section 
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E3905.12.2.1 as though they entered from outside of 
the box. The clamp assembly shall not require a fill 
allowance, but, the volume of the portion of the assem
bly that remains within the box after installation shall 
be excluded from the box volume as marked in accor
dance with Section E3905.12.l.2. [314.16(B)(2)] 

E3905.12.2.3 Support fittings fill. Where one or more 
fixture studs or hickeys are present in the box, a single 

· volume allowance in accordance with Table 
E3905 .12.2.1 shall be made for each type of fitting based 
on the largest conductor present in the box. 
[314.16(B)(3)] 

E3905.12.2.4 Device or equipment fill. For each yoke 
or strap containing one or more devices or equipment, a 
double volume allowance in accordance with Table 
£3905.12.2.1 shall be made for each yoke or strap 
based on the largest conductor connected to a device(s) 
or equipment supported by that yoke or strap. For a 
device or utilization equipment that is wider than a sin
gle 2-inch (51 mm) device box as described in Table 
E3905.12.l, a double volume allowance shall be made 
for each ganged portion required for mounting of the 
device or equipment. [314.16(B)(4)] 

E3905.12.2.5 Equipment grounding conductor fill. 
Where one or more equipment grounding conductors or 
equipment bonding jumpers enters a box, a single vol
ume allowance in accordance with Table E3905.12.2.l 
shall be made based on the largest equipment ground
ing conductor or equipment bonding jumper present in 
the box. [314.16(B)(5)] 

E3905.12.3 Conduit bodies. Conduit bodies enclosing 6 
A WG conductors or smaller, other than short-radius con
duit bodies, shall have a cross-sectional area not less than 
twice the cross-sectional area of the largest conduit or tub
ing to which they can be attached. The maximum number 
of conductors permitted shall be the maximum number 
permitted by Section E3904.6 for the conduit to which it is 
attached. [314.16(C)(l)] 
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E3905.12.3.1 Splices, taps or devices. Only those con
duit bodies that are durably and legibly marked by the 
manufacturer with their cubic inch capacity shall be 
permitted to contain splices, taps or devices. The maxi
mum number of conductors shall be calculated using 
the same procedure for similar conductors in other than 
standard boxes. [314.16(C)(2)] 

E3905.12.3.2 Short-radius conduit bodies. Conduit 
bodies such as capped elbows and service-entrance 
elbows that enclose conductors 6 A WG or smaller and 
that are only intended to enable the installation of the 
raceway and the contained conductors, shall not contain 
splices, taps, or devices and shall be of sufficient size to 
provide free space for all conductors enclosed in the 
conduit body. [314.16(C)(3)] 

SECTION E3906 
INSTALLATION OF BOXES, 

CONDUIT BODIES AND FITTINGS 

E3906.1 Conductors entering boxes, conduit bodies or fit
tings. Conductors entering boxes, conduit bodies or fittings 
shall be protected from abrasion. (314.17) 

E3906.1.1 Insulated fittings. Where raceways contain 4 
A WG or larger insulated circuit conductors and these con
ductors enter a cabinet, box enclosure, or raceway, the 
conductors shall be protected by an identified fitting pro
viding a smoothly rounded insulating surface, unless the 
conductors are separated from the fitting or raceway by 
identified insulating material securely fastened in place. 
[300.4(G)] 

· Exception: Where threaded hubs or bosses that are an 
integral part of a cabinet, box enclosure, or raceway 
provide a smoothly rounded or flared entry for conduc
tors. [300.4(G) Exception] 

Conduit bushings constructed wholly of insulating 
material shall not be used to secure a fitting or raceway. 
The insulating fitting or insulating material shall have a 
temperature rating not less than the insulation temperature 
rating of the installed conductors. [330.4(G)] 

E3906.2 Openings. Openings through which conductors 
enter shall be closed in an approved manner. [314.17(A)] I 
E3906.3 Metal boxes and conduit bodies. Where raceway 
or cable is installed with metal boxes, or conduit bodies, the 
raceway or cable shall be secured to such boxes and conduit 
bodies. [314.17(B)] 

E3906.4 Unused openings. Unused openings other than those 
intended for the operation of equipment, those intended for 
mounting purposes, or those permitted as part of the design for 
listed equipment, shall be closed to afford protection substan
tially equivalent to that of the wall of the equipment. Metal 
plugs or plates used with nonmetallic boxes or conduit bodies 
shall be recessed at least 1/ 4 inch (6.4 mm) from the outer sur
face of the box or conduit body. [110.12(A)] 

E3906.5 In wall or ceiling. In walls or ceilings of concrete, 
tile or other noncombustible material, boxes employing a 
flush-type cover or faceplate shall be installed so that the 
front edge of the box, plaster ring, extension ring, or listed 
extender will not be set back from the finished surface more 
than 1

/ 4 inch (6.4 mm). In walls and ceilings constructed of 
wood or other combustible material, boxes, plaster rings, 
extension rings and listed extenders shall be flush with the 
finished surface or project therefrom. (314.20) 

E3906.6 Noncombustible surfaces. Openings in noncom
bustible surfaces that accommodate boxes employing a flush
type cover or faceplate shall be made so that there are no gaps 
or open spaces greater than 1

/ 8 inch (3.2 mm) around the edge 
of the box. (314.21) 
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E3906.7 Surface extensions. Surface extensions shall be 
made by mounting and mechanically securing an extension 
ring over the box. (314.22) 

Exception: A surface extension shall be permitted to be 
made from the cover of a flush-mounted box where the 
cover is designed so it is unlikely to fall off, or be removed 
if its securing means becomes loose. The wiring method 
shall be flexible for an approved length that permits 
removal of the cover and provides access to the box inte
rior and shall be arranged so that any bonding or ground
ing continuity is independent of the connection between 
the box and cover. (314.22 Exq:ption) 

E3906.8 Supports. Boxes and enclosures shall be supported 
in accordance with one or more of the provisions in Sections 
E3906.8.l through E3906.8.6. (314.23) 

E3906.8.1 Surface mounting. An enclosure mounted on a 
building or other surface shall be rigidly and securely fas
tened in place. If the surface does not provide rigid and 
secure support, additional support in accordance with 
other provisions of Section E3906.8 shall be provided. 
[314.23(A)] 

E3906.8.2 Structural mounting. An enclosure supported 
from a structural member or from grade shall be rigidly 
supported either directly, or by using a metal, polymeric or 
wood brace. [314.23(B)] 

E3906.8.2.1 Nails and screws. Nails and screws, 
where used as a fastening means, shall be attached by 
using brackets on the outside of the enclosure, or they 
shall pass through the interior within 1

/ 4 inch (6.4 mm) 
of the back or ends of the enclosure. Screws shall not 
be permitted to pass through the box except where 
exposed threads in the box are protected by an 
approved means to avoid abrasion of conductor insula
tion. [314.23(B)(l)] 

E3906.8.2.2 Braces. Metal braces shall be protected 
against corrosion and formed from metal that is not less 
than 0.020 inch (0.508 mm) thick uncoated. Wood 
braces shall have a cross section not less than nominal 1 
inch by 2 inches (25.4 mm by 51 mm). Wood braces in 
wet locations shall be treated for the conditions. Poly
meric braces shall be identified as being suitable for the 
use. [314.23(B)(2)] 

E3906.8.3 Mounting in fmished surfaces. An enclosure 
mounted in a finished surface shall be rigidly secured there 
to by clamps, anchors, or fittings identified for the applica
tion. [314.23(C)] 

E3906.8.4 Raceway supported enclosures without 
devices or fixtures. An encloslire that does not contain a 
device(s), other than splicing devices, or support a lumi
naire, lampholder or other equipment, and that is sup
ported by entering raceways shall not exceed 100 cubic 
inches (1640 cm3

) in size. The enclosure shall have 
threaded entries or identified hubs. The enclosure shall be 
supported by two or more conduits threaded wrenchtight 
into the enclosure or hubs. Each conduit shall be secured 
within 3 feet (914 mm) of the enclosure, or within 18 
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inches ( 457 mm) of the enclosure if all entries are on the 
same side of the enclosure. [314.23(E)] 

Exception: Rigid metal, intermediate metal, or rigid 
polyvinyl chloride nonmetallic conduit or electrical 
metallic tubing shall be permitted to support a conduit 
body of any size, provided that the conduit body is not 
larger in trade size than the largest trade size of the sup
porting conduit or electrical metallic tubing. [3 l 4.23(E) 
Exception] 

E3906.8.5 Raceway supported enclosures, with devices 
or luminaire. An enclosure that contains a device(s), 
other than splicing devices, or supports a luminaire, lamp
holder or other equipment and is supported by entering 
raceways shall not exceed 100 cubic inches (1640 cm3

) in 
size. The enclosure shall have threaded entries or identi- I 
fied hubs. The enclosure shall be supported by two or 
more conduits threaded wrench-tight into the enclosure or 
hubs. Each conduit shall be secured within 18 inches (457 
mm) of the enclosure. [314.23(F)] 

Exceptions: 

1. Rigid metal or intermediate metal conduit shall be 
permitted to support a conduit body of any size, 
provided that the conduit bodies are not larger in 
trade size than the largest trade size of the support
ing conduit. [314.23(F) Exception No. 1) 

2. An unbroken length(s) of rigid or intermediate 
metal conduit shall be permitted to support a box 
used for luminaire or lampholder support, or to 
support a wiring enclosure that is an integral part 
of a luminaire and used in lieu of a box in accor
dance with Section E3905.l.1, where all of the 
following conditions are met: 

2.1. The conduit is securely fastened at a 
point so that the length of conduit 
beyond the last point of conduit support 
does not exceed 3 feet (914 mm). 

2.2. The unbroken conduit length before the 
last point of conduit support is 12 inches 
(305 mm) or greater, and that portion of 
the conduit is securely fastened at some 
point not less than 12 inches (305 mm) 
from its last point of support. 

2.3. Where accessible to unqualified persons, 
the luminaire or lampholder, measured to 
its lowest point, is not less than 8 feet 
(2438 mm) above grade or standing area 
and at least 3 feet (914 mm) measured 
horizontally to the 8-foot (2438 mm) ele
vation from windows, doors, porches, 
fire escapes, or similar locations. 

2.4. A luminaire supported by a single conduit 
does not exceed 12 inches (305 mm) in 
any direction from the point of conduit 
entry. 

2.5. The weight supported by any single con
duit does not exceed 20 pounds (9.1 kg). 
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2.6. At the luminaire or lampholder end, the 
conduit(s) is threaded wrenchtight into 
the box, conduit body, or integral wiring 
enclosure, or into hubs identified for the 
purpose. Where a box or conduit body is 
used for support, the luminaire shall be 
secured directly to the box or conduit 
body, or through a threaded conduit nip- · 
ple not over 3 inches (76 llllll) long. 
[314.23(F) Exception No. 2] 

E3906.8.6 Enclosures in concrete or masonry. An 
enclosure supported by embedment shall be identified as 
being suitably protected from corrosion and shall be 
securely embedded in concrete or masonry. [314.23(G)] 

E3906.9 Covers and canopies. Outlet boxes shall be effec
tively closed with a cover, faceplate or fixture canopy. Screws 
used for the purpose of attaching covers, or other equipment to 
the box shall be either machine screws matching the thread 
gauge or size that is integral to the box or shall be in accor
dance with the manufacturer's instructions. (314.25) 

E3906.10 Covers and plates. Covers and plates shall be non
metallic or metal. Metal covers and plates shall be grounded. 
[314.25(A)] 

E3906.11 Exposed combustible finish. Combustible wall or 
ceiling finish exposed between the edge of a fixture canopy 
or pan and the outlet box shall be covered with noncombusti
ble material. [314.25(B)] 

SECTION E3907 
CABINETS AND PANELBOARDS 

E3907.1 Switch and overcurrent device enclosures with 
splices, taps, and feed-through conductors. Where the wir
ing space of enclosures for switches or overcurrent devices 
contains conductors that are feeding through, spliced, or tap
ping off to other enclosures, switches, or overcurrent devices, 
all of the following conditions shall apply: 

1. The total area of all conductors installed at any cross 
section of the wiring space shall not exceed 40 percent 
of the cross-sectional area of that space. 

2. The total area of all conductors, splices, and taps installed 
at any cross section of the wiring space shall not exceed 
7 5 percent of the cross-sectional area of that space. 

3. A warning label shall be applied to the enclosure that 
identifies the closest disconnecting means for any feed
through conductors. (312.8) 

E3907.2 Damp and wet locations. In damp or wet locations, 
cabinets and panelboards of the surface type shall be placed 
or equipped so as to prevent moisture or water from entering 
and accumulating within the cabinet, and shall be mounted to 
provide an air-space not less than 1/4 inch (6.4 llllll) between 
the enclosure and the wall or other supporting surface. Cabi
nets installed in wet locations shall be weatherproof. For 
enclosures in wet locations, raceways and cables entering 
above the level of uninsulated live parts shall be installed 
with fittings listed for wet locations. (312.2) 
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Exception: Nonmetallic enclosures installed on concrete, 
masonry, tile, or similar surfaces shall not be required to 
be installed with an air space between the enclosure and 
the wall or supporting surface. (312.2 Exception) 

E3907.3 Position in wall. In walls of concrete, tile or other 
noncombustible material, cabinets and panelboards shall be 
installed so that the front edge of the cabinet will not set back 
of the finished surface more than 1/4 inch (6.4 llllll). In walls 
constructed of wood or other combustible material, cabinets 
shall be flush with the finished surface or shall project there
from. (312.3) 

E3907.4 Repairing noncombustible surfaces. Noncombus
tible surfaces that are broken or incomplete shall be repaired 
so that there will not be gaps or open spaces greater than 1

/ 8 
inch (3.2 lllll1) at the edge of the cabinet or cutout box 
employing a flush-type cover. (312.4) 

E3907.5 Unused openings. Unused openings, other than those 
intended for the operation of equipment, those intended for 
mounting purposes, and those permitted as part of the design 
for listed equipment, shall be closed to afford protection sub
stantially equivalent to that of the wall of the equipment. Metal 
plugs and plates used with nonmetallic cabinets shall be 
recessed at least 1

/ 4 inch (6.4 llllll) from the outer surface. 
Unused openings for circuit breakers and switches shall be 
closed using identified closures, or other approved means that 
provide protection substantially equivalent to the wall of the 
enclosure. (l 10.12(A)] 

E3907.6 Conductors entering cabinets. Conductors enter
ing cabinets and panelboards shall be protected from abrasion 
and shall comply with Section E3906.1. l. (312.5) 

E3907.7 Openings to be closed. Openings through which 
conductors enter cabinets, panelboards and meter sockets 
shall be closed in an approved manner. [312.5(A)] I 
E3907.8 Cables. Where cables are used, each cable shall be 
secured to the cabinet, panelboard, cutout box, or meter 
socket enclosure. [312.5(C)] 

Exception: Cables with entirely nonmetallic sheaths shall 
be permitted to enter the top of a surface-mounted enclo
sure through one or more sections of rigid raceway not less 
than 18 inches ( 457 llllll) nor more than 10 feet (3048 mm) 
in length, provided all the following conditions are met: 

1. Each cable is fastened within 12 inches (305 mm), 
measured along the sheath, of the outer end of the 
raceway. 

2. The raceway extends directly above the enclosure 
and does not penetrate a structural ceiling. 

3. A fitting is provided on each end of the raceway to 
protect the cable(s) from abrasion and the fittings 
remain accessible after installation. 

4. The raceway is sealed or plugged at the outer end 
·using approved means so as to prevent access to the 
enclosure through the raceway. 

5. The cable sheath is continuous through the raceway 
and extends into the enclosure beyond the fitting not 
less than 1

/4 inch (6.4 llllll). 
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6. The raceway is fastened at its outer end and at other 
points in accordance with Section E3802. l. 

7. The allowable cable fill shall not exceed that permit
ted by Table E3907 .8. A multiconductor cable having 
two or more conductors shall be treated as a single 
conductor for calculating the percentage of conduit 
fill area. For cables that have elliptical cross sections, 
the cross-sectional area calculation shall be based on 
the major diameter of the ellipse as a circle diameter. 
[312.5(C) Exception] 

TABLE E3907.8 (Chapter 9, Table 1) 
PERCENT OF CROSS SECTION OF 

CONDUIT AND TUBING FOR CONDUCTORS 

NUMBER OF MAXIMUM PERCENT OF CONDUIT AND 
CONDUCTORS TUBING AREA FILLED BY CONDUCTORS 

1 53 

2 31 

Over2 40 

E3907.9 Wire-bending space within an enclosure contain
ing a panelboard. Wire-bending space within an enclosure 
containing a panelboard shall comply with the requirements 
of Sections E3907.9.1 through E3907.9.3. 

E3907.9.1 Top and bottom wire-bending space. The top 
and bottom wire-bending space for a panelboard enclosure 
shall be sized in accordance with Table E3907.9.l(l) 
based on the largest conductor entering or leaving the 
enclosure. [408.55 (A)] 

Exceptions: 

1. For a panelboard rated at 225 amperes or less and 
designed to contain not more than 42 overcurrent 
devices, either the top or bottom wire-bending 
space shall be permitted to be sized in accordance 
with Table E3907.9.1(2). For the purposes of this 
exception, a 2-pole or a 3-pole circuit breaker shall 
be considered as two or three overcurrent devices, 
respectively. [408.55(A) Exception No. 1] 

2. For any panelboard, either the top or bottom 
wire-bending space shall be permitted to be sized 
in accordance with Table E3907.9.1(2) where the 
wire-bending space on at least one side is sized in 
accordance with Table E3907.9.l(l) based on the 
largest conductor to be terminated in any side 
wire-bending space. [408.55(A) Exception No. 2] 

3. Where the panelboard is designed and con
structed for wiring using only a single 90-degree 
bend for each conductor, including the grounded 
circuit conductor, and the wiring diagram indi
cates and specifies the method of wiring that 
must be used, the top and bottom wire-bending 
space shall be permitted to be sized in accordance 
with Table E3907.9.1(2). [408.55(A) Exception 
No. 3] 

4. Where there are no conductors terminated in that 
space, either the top or the bottom wire-bending 
space, shall be permitted to be sized in accor-
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dance with Table E3907.9.1(2). [408.55(A) 
Exception No. 4] 

E3907.9.2 Side wire-bending space. Side wire-bending 
space shall be in accordance with Table E3907.9.1(2) 
based on the largest conductor to be terminated in that 
space. [408.55(B)] 

E3907.9.3 Back wire-bending space. The distance 
between the center of the rear entry and the nearest termi
nation for the entering conductors shall be not less than the 
distance given in Table E3907.9.l(l). Where a raceway or 
cable entry is in the wall of the enclosure, opposite a 
removable cover, the distance from that wall to the cover 
shall be permitted to comply with the distance required in 
Table E3907.9.1(2). [408.55 (C)] 

SECTION E3908 
GROUNDING 

E3908.1 Metal enclosures. Metal enclosures of conductors, 
devices and equipment shall be connected to the equipment 
grounding conductor. (250.86) 

Exceptions: 

1. Short sections of metal enclosures or raceways used 
to provide cable assemblies with support or protec
tion against physical damage. (250. 86 Exception No. 
2) 

2. A metal elbow that is installed in an underground 
installation of rigid nonmetallic conduit and is iso
lated from possible contact by a minimum cover of 
18 inches (457 mm) to any part of the elbow or that 
is encased in not less than 2 inches (51 mm) of con
crete. (250.86 Exception No. 3) 

E3908.2 Equipment fastened in place or connected by 
permanent wiring methods (fixed). Exposed, normally non
current-carrying metal parts of fixed equipment supplied by 
or enclosing conductors or components that are likely to 
become energized shall be connected to the equipment 
grounding conductor where any of the following conditions 
apply: 

1. Where within 8 feet (2438 mm) vertically or 5 feet 
(1524 mm) horizontally of earth or grounded metal 
objects and subject to contact by persons; 

2. Where located in a wet or damp location and not iso
lated; or 

3. Where in electrical contact with metal. (250.110) 

E3908.3 Specific equipment fastened in place (fixed) or 
connected by permanent wiring methods. Exposed, nor
mally noncurrent-carrying metal parts of the following equip
ment and enclosures shall be connected to an equipment 
grounding conductor: 

1. Luminaires as provided in Chapter 40. [250.112(1)) 

2. Motor-operated water pumps, including submersible 
types.Where a submersible pump is used in a metal well 
casing, the well casing shall be connected to the pump 
circuit equipment grounding conductor. [250.112(L)] 
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TABLE E3907.9.1(1) [Table 312.&(B)] 
MINIMUM WIRE-BENDING SPACE AT TERMINALS (see note 1) 

WIRE SIZE WIRES PER TERMINAL (AWG or kcmil) 

Compact stranded AA·SOOO One (see note 2) Two 
All other conductors aluminum alloy conductors 

(see Note 3) Inches mm Inches mm 

14-10 12-8 Not specified Not specified - -

8 6 1112 38.1 - -

6 4 2 50.8 - -
4 2 3 76.2 - -
3 1 3 76.2 - -
2 1/0 31/2 88.9 - -
1 2/0 4112 114 - -

1/0 3/0 5112 140 51/2 140 

2/0 410 6 152 6 152 

3/0 250 6112· 165. 61/2" 165" 

410 300 7h 178b 71/2c 190° 

250 350 81/2d 216d 81/2d 229d 

300 400 lOC 254° lOd 254d 

350 500 12° 30$0 12° 305° 

400 600 13c 330° 13c 330° 

500 700-750 14° 356° 14° 356° 

600 800-900 15° 381° 16° 406° 

700 1000 16° 406° 18° 457c 

1. Bending space at terminals shall be measured in a straight line from the end of the lug or wire connector in a direction perpendicular to the enclosure wall. 
2. For removable and lay-in wire terminals intended for only one wire, bending space shall be permitted to be reduced by the following number of millimeters 

(inches): 
a. 112 inches (12.7 mm) 
b.1 inches (25.4 mm) 
c. 1112 inches (38.l mm) 
d. 2 inches (50.8 mm) 

3. This column shall be permitted to determine the required wire-bending space for compact stranded aluminum conductors in sizes up to 1000 kcmil and 
manufactured using AA-8000 series electrical grade aluminum alloy conductor material. 

TABLE E3907.9.1{2) [Table 312.&(A)] 
MINIMUM WIRE-BENDING SPACE AT TERMINALS 

AND MINIMUM WIDTH OF WIRING GUTTERS (see note 1) 

WIRES PER TERMINAL 
WIRE SIZE One Two (AWG or kcmil) 

inches mm inches mm 

14-10 Not Not 
specified specified - -

8-6 1112 38.1 - -

4-3 2 50.8 - -
2 2112 63.5 - -
1 2 76.2 - -

1/0-2/0 3112 88.9 5 127 

3/0-4/0 4 102 6 152 

250 4112 114 6 152 

300-350 5 127 8 203 

400-500 6 152 8 203 

600-700 8 203 10 254 

1. Bending space at terminals shall be measured in a straight line from the 
end of the lug or wire connector in the direction that the wire leaves the 
terminal to the wall, barrier, or obstruction. 
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E3908.4 Effective ground-fault current path. Electrical 
equipment and wiring and other electrically conductive mate
rial likely to become energized shall be installed in a manner 
that creates a low-impedance circuit facilitating the operation 
of the overcurrent device or ground detector for high-imped
ance grounded systems. Such circl.lit shall be capable of safely 
carrying the maximum ground-fault current likely to be 
imposed on it from any point on the wiring system where a 
ground fault might occur to the electrical supply source. 
[250.(A)(S)] 

E3908.5 Earth as a ground-fault current path. The earth 
shall not be considered as an effective ground-fault current 
path. [250.4(A)(S)] 

E3908.6 Load-side grounded conductor neutral. A 
grounded conductor shall not be connected to normally non
current-carrying metal parts of equipment, to equipment 
grounding conductor(s), or be reconnected to ground on the 
load side of the service disconnecting means. [250.24(A)(5)] 

E3908.7 Load-side equipment. A grounded circuit conduc
tor shall not be used for grounding noncurrent-carrying metal 
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parts of equipment on the load side of the service disconnect
ing means. [250.142(B)] 

E3908.8 Types of equipment grounding conductors. The 
equipment grounding conductor run with or enclosing the cir
cuit conductors shall be one or more or a combination of the 
following: 

1. A copper, aluminum or copper-clad conductor.This 
conductor shall be solid or stranded; insulated, covered 
or bare; and in the form of a wire or a busbar of any 
shape. [250.118(1)] 

2. Rigid metal conduit. [250.118(2)] 

3. Intermediate metal conduit. [250.118(3)] 

4. Electrical metallic tubing. [250.118(4)] 

5. Armor of Type AC cable in accordance with Section 
E3908.4. [250.118(8)] 

6. Type MC cable that provides an effective ground-fault 
current path in accordance with one or more of the fol
lowing: 

6.1. It contains an insulated or uninsulated equip
ment grounding conductor in compliance with 
Item 1 of this section. 

6.2. The combined metallic sheath and uninsulated 
equipment grounding/bonding conductor of 
interlocked metal tape-type MC cable that is 
listed and identified as an equipment grounding 
conductor. 

6.3. The metallic sheath or the combined metallic 
sheath and equipment grounding conductors of 
the smooth or corrugated tube-type MC cable 
that is listed and identified as an equipment 
grounding conductor. [250.118(10)] 

7. Other electrically continuous metal raceways and auxil
iary gutters. [250.118(13)] 

8. Surface metal raceways listed for grounding. 
[250.118(14)] 

E3908.8.1 Flexible metal conduit. Flexible metal conduit 
shall be permitted as an equipment grounding conductor 
where all of the following conditions are met: 

1. The conduit is terminated in listed fittings. 

2. The circuit conductors contained in the conduit are 
protected by overcurrent devices rated at 20 amperes 
or less. 

3. The combined length of flexible metal conduit and 
flexible metallic tubing and liquid-tight flexible 
metal conduit in the same ground return path does 
not exceed 6 feet (1829 mm). 

If used to connect equipment where flexibility is neces
sary to minimize the transmission of vibration from equip
ment or to provide flexibility for equipment that requires 
movement after installation, an equipment grounding con
ductor shall be installed. [250.118(5)] 

E3908.8.2 Liquid-tight flexible metal conduit. Liquid
tight flexible metal conduit shall be permitted as an equip-
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ment grounding conductor where all of the following con
ditions are met: 

1. The conduit is terminated in listed fittings. 

2. For trade sizes 3
/ 8 through 1

/ 2 (metric designator 12 
through 16), the circuit conductors contained in the 
conduit are protected by overcurrent devices rated at 
20 amperes or less. 

3. For trade sizes 3
/ 4 through 11

/ 4 (metric designator 21 
through 35), the circuit conductors contained in the 
conduit are protected by overcurrent devices rated at 
not more than 60 amperes and there is no flexible 
metal conduit, flexible metallic tubing, or liquid
tight flexible metal conduit in trade sizes 3

/ 8 inch or 
1
/ 2 inch (9.5 mm through 12.7 mm) in the ground 

fault current path. 

4. The combined length of flexible metal conduit and 
flexible metallic tubing and liquid-tight flexible 
metal conduit in the same ground return path does 
not exceed 6 feet (1829 mm). 

If used to connect equipment where flexibility is neces
sary to minimize the transmission of vibration from equip
ment or to provide flexibility for equipment that requires 
movement after installation, an equipment grounding con
ductor shall be installed. [250.118(6)] 

E3908.8.3 Nonmetallic sheathed cable (Type NM). In 
addition to the insulated conductors, the cable shall have 
an insulated, covered, or bare equipment grounding con
ductor. Equipment grounding conductors shall be sized in 
accordance with Table E3908.12. (334.108) 

E3908.9 Equipment fastened in place or connected by 
permanent wiring methods. Noncurrent-carrying metal 
parts of equipment, raceways and other enclosures, where 
required to be grounded, shall be grounded by one of the fol
lowing methods: (250.134) 

1. By any of the equipment grounding conductors permit
ted by Sections E3908.8 through E3908.8.3. 
[250.134(A)] 

2. By an equipment grounding conductor contained 
within the same raceway, cable or cord, or otherwise 
run with the circuit conductors. Equipment grounding 
conductors shall be identified in accordance with Sec
tion E3407.2. [250.134(B)] 

E3908.10 Methods of equipment grounding. Fixtures and 
equipment shall be considered grounded where mechanically 
connected to an equipment grounding conductor as specified 
in Sections E3908.8 through E3908.8.3. Wire type equipment 
grounding conductors shall be sized in accordance with Sec
tion E3908.12. (250 Part VII) 

E3908.11 Equipment grounding conductor installation. 
Where an equipment grounding conductor consists of a race
way, cable armor or cable sheath or where such conductor is a 
wire within a raceway or cable, it shall be installed in accor
dance with the provisions of this chapter and Chapters 34 and 
38 using fittings for joints and terminations approved for 
installation with the type of raceway or cable used. All con-
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nections, joints and fittings shall be made tight using suitable 
tools. (250.120) 

E3908.12 Equipment grounding conductor size. Copper, 
aluminum and copper-clad aluminum equipment grounding 
conductors of the wire type shall be not smaller than shown in 
Table E3908.12, but they shall not be required to be larger 
than the circuit conductors supplying the equipment. Where a 
raceway or a cable armor or sheath is used as the equipment 
grounding conductor, as provided in Section E3908.8, it shall 
comply with Section E3908.4. Where ungrounded conductors 

I 
are increased in size from the minimum size that has suffi
cient ampacity for the intended installation, wire type equip
ment grounding conductors shall be increased proportionally 
according to the circular mil area of the ungrounded conduc-
tors. [250.122(A) and (B)] 

E3908.12.1 Multiple circuits. Where a single equipment 
grounding conductor is run with multiple circuits in the 
same raceway or cable, it shall be sized for the largest 
overcurrent device protecting conductors in the raceway or 
cable. [250.122(C)] 

E3908.13 Continuity and attachment of equipment 
grounding conductors to boxes. Where circuit conductors 
are spliced within a box or terminated on equipment within or 
supported by a box, any equipment grounding conductors 
associated with the circuit conductors shall be connected 
within the box or to the box with devices suitable for the use. 
Connections depending solely on solder shall not be used. 
Splices shall be made in accordance with Section E3406.10 
except that insulation shall not be required. The arrangement 
of grounding connections shall be such that the disconnection 
or removal of a receptacle, luminaire or other device fed from 
the box will not interfere with or interrupt the grounding con
tinuity. [250.146(A) and (C)] 

E3908.14 Connecting receptacle grounding terminal to 
box. An equipment bonding jumper, sized in accordance with 
Table E3908.12 based on the rating of the overcurrent device 
protecting the circuit conductors, shall be used to connect the 
grounding terminal of a grounding-type receptacle to a 
grounded box except where grounded in accordance with one 
of the following: (250.146) 

1. Surface mounted box.Where the box is mounted on the 
surface, direct metal-to-metal contact between the device 

yoke and the box shall be permitted to ground the recep
tacle to the box. At least one of the insulating washers 
shall be removed from receptacles that do not have a con
tact yoke or device designed and listed to be used in con
junction with the supporting screws to establish the 
grounding circuit between the device yoke and flush-type 
boxes. This provision shall not apply to cover-mounted 
receptacles except where the box and cover combination 
are listed as providing satisfactory ground continuity 
between the box and the receptacle. A listed exposed 
work cover shall be considered to be the grounding and 
bonding means where the device is attached to the cover 
with at least two fasteners that are permanent, such as a 
rivet or have a thread locking or screw locking means and 
where the cover mounting holes are located on a flat non
raised portion of the cover. [250.146(A)] 

2. Contact devices or yokes. Contact devices or yokes 
designed and listed for the purpose shall be permitted in 
conjunction with the supporting screws to establish 
equipment bonding between the device yoke and flush- I 
type boxes. [250.146(B)] 

3. Floor boxes.The receptacle is installed in a floor box 
designed for and listed as providing satisfactory ground 
continuity between the box and the device. [250. l 46(C)] 

E3908.15 Metal boxes. A connection shall be made between 
the one or more equipment grounding conductors and a metal 
box by means of a grounding screw that shall be used for no 
other purpose, equipment listed for grounding or by means of 
a listed grounding device. Where screws are used to connect 
grounding conductors or connection devices to boxes, such 
screws shall be one or more of the following: [250.148(C)] 

1. Machine screw-type fasteners that engage not less than 
two threads. 

2. Machine screw-type fasteners that are secured with a I 
nut. 

3. Thread-forming machine screws that engage not less 
than two threads in the enclosure. [250.8(5) and (6)] 

E3908.16 Nonmetallic boxes. One or more equipment 
grounding conductors brought into a nonmetallic outlet box 
shall be arranged to allow connection to fittings or devices 
installed in that box. [250.148(D)] 

TABLE E390B.12 (Table 250.122) 
EQUIPMENT GROUNDING CONDUCTOR SIZING 

MINIMUM SIZE 
RATING OR SETTING OF AUTOMATIC OVERCURRENT DEVICE IN CIRCUIT AHEAD OF 
EQUIPMENT, CONDUIT, ETC., NOT EXCEEDING THE FOLLOWING RATINGS (amperes) Copper wire No. (AWG) 

Aluminum or copper-clad 
aluminum wire No. (AWG) 

15 14 12 

20 12 10 

60 10 8 

100 8 6 

200 6 4 

300 4 2 
400 3 1 
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E3908.17 Clean surfaces. Nonconductive coatings such as 
paint, lacquer and enamel on equipment to be grounded shall 
be removed from threads and other contact surfaces to ensure 
electrical continuity or the equipment shall be connected by 
means of fittings designed so as to make such removal unnec
essary. (250.12) 

E3908.18 Bonding other enclosures. Metal raceways, cable 
armor, cable sheath, enclosures, frames, fittings and other 
metal noncurrent-carrying parts that serve as equipment 
grounding conductors, with or without the use of supplemen
tary equipment grounding conductors, shall be effectively 
bonded where necessary to ensure electrical continuity and 
the capacity to conduct safely any fault current likely to be 
imposed on them. Any nonconductive paint, enamel and sim
ilar coating shall be removed at threads, contact points and 
contact surfaces, or connections shall be made by means of 
fittings designed so as to make such removal unnecessary. 
[250.96(A)] 

E3908.19 Size of equipment bonding jumper on load side 
of an overcurrent device. The equipment bonding jumper on 
the load side of an overcurrent devices shilll be sized, as a 
minimum, in accordance with Table E3908.12, but shall not 
be required to be larger than the circuit conductors supplying 
the equipment. An equipment bonding conductor shall be not 
smaller than No. 14 A WG. 

A single common continuous equipment bonding jumper 
shall be permitted to connect two or more raceways or cables 
where the bonding jumper is sized in accordance with Table 
E3908.12 for the largest overcurrent device supplying circuits 
therein. [250.102(D) and 250.122] 

E3908.20 Installation equipment bonding jumper. Bond
ing jumpers or conductors and equipment bonding jumpers 
shall be installed either inside or outside of a raceway or an 
enclosure in accordance with Sections E3908.20.1 and 
E3908.20.2. [250.102(E)] 

E3908.20.l fuside raceway or enclosure. Where 
installed inside a raceway or enclosure, equipment bond
ing jumpers and bonding jumpers or conductors shall com
ply with the requirements of Sections E3407.2 and 
E3908.13. [250.102(E)(l)] 

E3908.20.2 Outside raceway or enclosure. Where 
installed outside of a raceway or enclosure, the length of 
the bonding jumper or conductor or equipment bonding 
jumper shall not exceed 6 feet (1829 mm) and shall be 
routed with the raceway or enclosure. [250.102(E)(2)] 

Equipment bonding jumpers and supply-side bonding 
jumpers installed for bonding grounding electrodes and 
installed at outdoor pole locations for the purpose of bond
ing or grounding isolated sections of metal raceways or 
elbows installed in exposed risers of metal conduit or other 
metal raceway, shall not be limited in length and shall not 
be required to be routed with a raceway or enclosure. 
[250.102(E)(2) Exception] 

E3908.20.3 Protection. Bonding jumpers or conductors 
and equipment bonding jumpers shall be installed in 
accordance with Section E3610.2. [250.102(E)(3)] 
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SECTION E3909 
FLEXIBLE CORDS 

E3909.1 Where permitted. Flexible cords shall be used only 
for the connection of appliances where the fastening means 
and mechanical connections of such appliances are designed 
to permit ready removal for maintenance, repair or frequent 
interchange and the appliance is listed for flexible cord con
nection. Flexible cords shall not be installed as a substitute 
for the fixed wiring of a structure; shall not be run through 
holes in walls, structural ceilings, suspended ceilings, 
dropped ceilings or floors; shall not be concealed behind 
walls, floors, ceilings or located above suspended or dropped 
ceilings. (400.7 and 400.8) 

E3909.2 Loading and protection. The ampere load of flexi
ble cords serving fixed appliances shall be in accordance with 
Table E3909.2. This table shall be used in conjunction with 
applicable end use product standards to ensure selection of 
the proper size and type. Where flexible cord is approved for 
and used with a specific listed appliance, it shall be consid
ered to be protected where applied within the appliance list
ing requirements. [240.4, 240.S(A), 240.5(B)(l), 400.5, and 
400.13] 

TABLE E3909.2 [Table 400.5(A)(1)] 
MAXIMUM AMPERE LOAD FOR FLEXIBLE CORDS 

CORD TYPES S, SE, SEO, SJ, SJE, SJEO, SJO, SJOO, 
SJT, SJTO, SJTOO, SO, SOO, SRO, SRDE, SRDT, ST, 

CORD SIZE 
STD,SV,SVO,SVOO,SVTO,SVTOO 

(AWG) Maximum ampere load 

Three current-carrying Two current-carrying 
conductors conductors 

18 7 10 
16 10 13 
14 15 18 
12 20 25 

E3909.3 Splices. Flexible cord shall be used only in continu
ous lengths without splices or taps. ( 400.9) 

E3909.4 Attachment plugs. Where used in accordance with 
SectionE3909.l, each flexible cord shall be equipped with an 
attachment plug and shall be energized from a receptacle out
let. [400.7(B)] 
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CHAPTER 40 

DEVICES AND LUMINAIRES 

SECTION E4001 
SWITCHES 

E4001.1 Rating and application of snap switches. General
use snap switches shall be used within therr ratings and shall 
control only the following loads: 

1. Resistive and inductive loads not exceeding the ampere 
rating of the switch at the voltage involved. 

2. Tungsten-filament lamp loads not exceeding the 
ampere rating of the switch at 120 volts. 

3. Motor loads not exceeding 80 percent of the ampere 
rating of the switch at its rated voltage. [404.14(A)] 

E4001.2 CO/ALR snap switches. Snap switches rated 20 
amperes or less directly connected to aluminum conductors 
shall be marked CO/ALR. [404.14(C)] 

E4001.3 Indicating. General-use and motor-circuit switches 
and circuit breakers shall clearly indicate whether they are in 
the open OFF or closed ON position. Where single-throw 
switches or circuit breaker handles are operated vertically 
rather than rotationally or horizontally, the up position of the 

E4001.7 Damp or wet locations. A surface mounted switch 
or circuit breaker located in a damp or wet location or outside 
of a building shall be enclosed in a weatherproof enclosure or 
cabinet. A flush-mounted switch or circuit breaker in a damp 
or wet location shall be equipped with a weatherproof cover. 
Switches shall not be installed within wet locations in tub or 
shower spaces unless installed as part of a listed tub or 
shower assembly. [404.S(A), (B), and (C)] 

E4001.8 Grounded conductors. Switches or circuit breakers 
shall not disconnect the grounded conductor of a circuit 
except where the switch or circuit breaker simultaneously 
disconnects all conductors of the circuit. [404.2(B)] 

E4001.9 Switch connections. Three- and four-way switches 
shall be wired so that all switching occurs only in the 
ungrounded circuit conductor. Color coding of switch con
nection conductors shall comply with Section E3407.3. 
Where in metal raceways or metal-jacketed cables, wiring 
between switches and outlets shall be in accordance with Sec
tion E3406.7. [404.2(A)] 

I handle shall be the closed (on) position. 
Exception: Switch loops do not require a grounded con
ductor. [404.2(A) Exception] 

I 

E4001.4 Time switches and similar devices. Time switches 
and similar devices shall be of the enclosed type or shall be 
mounted in cabinets or boxes or equipment enclosures. A bar
rier shall be used around energized parts to prevent operator 
exposure when making manual adjustments or switching. 
(404.5] 

E4001.5 Grounding of enclosures. Metal enclosures for 
switches or circuit breakers shall be connected to an equip
ment grounding conductor. Metal enclosures for switches or 
circuit breakers used as service equipment shall comply with 
the provisions of Section E3609.4. Where nonmetallic enclo
sures are used with metal raceways or metal-armored cables, 
provisions shall be made for connecting the equipment 
grounding conductor. 

Nonmetallic bcixes for switches shall be installed with a 
wiring method that provides or includes an equipment ground
ing conductor. (404.12) 

E4001.6 Access. Switches and circuit breakers used as 
switches shall be located to allow operation from a readily 
accessible location. Such devices shall be installed so that the 
center of the grip of the operating handle of the switch or cir
cuit breaker, when in its highest position, will not be more than 
6 feet 7 inches (2007 mm) above the floor or working plat
form. [404.S(A)] 

Exception: This section shall not apply to switches and 
circuit breakers that are accessible by portable means and 
are installed adjacent to the motors, appliances and other 
equipment that they supply. [404.S(A) Exception] 
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E4001.10 Box mounted. Flush-type snap switches mounted 
in boxes that are recessed from the finished wall surfaces as 
covered in Section E3906.5 shall be installed so that the 
extension plaster ears are seated against the surface of the 
wall. Flush-type snap switches mounted in boxes that are 
flush with the finished wall surface or project therefrom shall 
be installed so that the mounting yoke or strap of the switch is 
seated against the box. Screws used for the purpose of attach-I 
ing a snap switch to a box shall be of the type provided with a 
l.isted snap switch, or shall be machine screws having 32 
threads per inch or part of listed assemblies or systems, in 
accordarice with the manufacturer's instructions. [404.lO(B)] 

E4001.11 Snap switch faceplates. Faceplates provided for 
snap switches mounted in boxes and other enclosures shall be 
installed so as to completely cover the opening and, where the 
switch is flush mounted, seat against the finished surface. 
[404.9(A)] 

E4001.11.1 Faceplate grounding. Snap switches, includ
ing dimmer and similar control switches, shall be con
nected to an equipment grounding conductor and shall 
provide a means to connect metal faceplates to the equip
ment grounding conductor, whether or not a metal face
plate is installed. Snap switches shall be considered to be 
part of an effective ground-fault current path if either of 
the following conditions is met: 

1. The switch is mounted with metal screws to a metal 
box or metal cover that is connected to an equipment 
grounding conductor or to a nonmetallic box with 
integral means for connecting to an equipment 
grounding conductor. 
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2. An equipment grounding conductor or equipment 
bonding jumper is connected to an equipment 
grounding termination of the snap switch. [404.9(B)] 

Exceptions: 

1. Where a means to connect to an equipment ground
ing conductor does not exist within the snap-switch 
enclosure or where the wiring method does not 
include or provide an equipment grounding con
ductor, a snap switch without a grounding connec
tion to an equipment grounding conductor shall be 
permitted for replacement purposes only. A snap 
switch wired under the provisions of this exception 
and located within 8 feet (2438 mm) vertically or 5 
feet (1524 mm) horizontally of ground or exposed 
grounded metal objects, shall be provided with a 
faceplate of nonconducting noncombustible mate
rial with nonmetallic attachment screws, except 
where the switch-mounting strap or yoke is non
metallic or the circuit is protected by a ground-fault 
circuit interrupter. [404.9(B) Exception No.l] 

2. Listed kits or listed assemblies shall not be required 
to be connected to an equipment grounding con
ductor if all of the following conditions apply: 

2.1. The device is provided with a nonmetal
lic faceplate that cannot be installed on 
any other type of device. 

2.2. The device does not have mounting 
means to accept other configurations of 
faceplates. 

2.3. The device is equipped with a nonmetal
lic yoke. 

2.4. All parts of the device that are accessible 
after installation of the faceplate are 
manufactured of nonmetallic materials. 
[404.9(B) Exception No. 2] 

3. Connection to an equipment grounding conductor 
shall not be required for snap switches that have 
an integral nonmetallic enclosure complying with 
Section E3905.l.3. [404.9(B) Exception No. 3] 

E4001.12 Dimmer switches. General-use dimmer switches 
shall be used only to control permanently installed incandes
cent lurninaires (lighting fixtures) except where listed for the 
control of other loads and installed accordingly. [ 404.14(E)] 

E4001.13 Multipole snap switches. A multipole, general- · 
use snap switch shall not be fed from more than a single cir
cuit unless it is listed and marked as a two-circuit or three-cir
cuit switch. [404.S(C)] 

E4001.14 Cord-and-plug-connected loads. Where snap 
switches are used to control cord-and-plug-connected equip
ment on a general-purpose branch circuit, each snap switch 
controlling receptacle outlets or cord connectors that are sup
plied by permanently connected cord pendants shall be rated 
at not less than the rating of the maximum permitted ampere 
rating or setting of the overcurrent device protecting the 
receptacles or cord connectors, as provided in Sections 
E4002.l.1 and E4002.l.2. [404.14(F)] 

724 

E4001.15 Switches controlling lighting loads. The 
grounded circuit conductor for the controlled lighting circuit 
shall be provided at the location where switches control light
ing loads that are supplied by a grounded general-purpose 
branch circuit for other than the following: 

1. Where conductors enter the box enclosing the switch 
through a raceway, provided that the raceway is large 
enough for all contained conductors, including a 
grounded conductor. 

2. Where the box enclosing the switch is accessible for the 
installation of an additional or replacement cable with
out removing finish materials. 

3. Where snap switches with integral enclosures comply 
with E3905.l.3. 

4. Where the switch does not serve a habitable room or 
bathroom. 

5. Where multiple switch locations control the same light
ing load such that the entire floor area of the room or 
space is visible from the single or combined switch 
locations. 

6. Where lighting in the area is controlled by automatic 
means. 

7. Where the switch controls a receptacle load. [ 404.2(C)] 

SECTION E4002 
RECEPTACLES 

E4002.1 Rating and type. Receptacles and cord connectors 
shall be rated at not less than 15 amperes, 125 volts, or 15 
amperes, 250 volts, and shall not be a lampholder type. 
Receptacles shall be rated in accordance with this section. 
[406.3(B)] 

E4002.1.1 Single receptacle. A single receptacle installed 
on an individual branch circuit shall have an ampere rating 
not less than that of the branch circuit. [210.21(B)] 

E4002.1.2 Two or more receptacles. Where connected to 
a branch circuit supplying two or more receptacles or out
lets, receptacles shall conform to the values listed in Table 
E4002.l.2. [210.2l(B)(3)] 

TABLE E4002.1.2 [Table 210.21(8)(3)] 
RECEPTACLE RATINGS FOR 

VARIOUS SIZE MULTI-OUTLET CIRCUITS 

CIRCUIT RATING (amperes) RECEPTACLE RATING (amperes) 

15 15 

20 15 or20 

30 30 

40 40 or 50 

50 50 

E4002.2 Grounding type. Receptacles installed on 15- and 
20-ampere-rated branch circuits shall be of the grounding 
type. [406.4(A)] 

E4002.3 CO/ALR receptacles. Receptacles rated at 20 
amperes or less and directly connected to aluminum conduc
tors shall be marked CO/ALR. [406.3(C)] 
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E4002.4 Faceplates. Metal face plates shall be grounded. 
[406.6(B)] 

E4002.5 Position of receptacle faces. After installation, 
receptacle faces shall be flush with or project from face plates 
of insulating material and shall project a minimum of 0.015 
inch (0.381 mm) from metal face plates. Faceplates shall be 
installed so as to completely cover the opening and seat against 
the mounting surface. Receptacle faceplates mounted inside of 
a box having a recess-mounted receptacle shall effectively 
close the opening and seat against the mounting surface. 
[406.5(D), 406.6] 

Exception: Listed kits or assemblies encompassing recep
tacles and nonmetallic faceplates that cover the receptacle 
face, where the plate cannot be installed on any other 
receptacle, shall be permitted. [406.5(D) Exception] 

E4002.6 Receptacle mounted in boxes. Receptacles mounted 
in boxes that are set back from the finished wall surface as per
mitted by Section E3906.5 shall be installed so that the mount
ing yoke or strap of the receptacle is held rigidly at the finished 

I 
surface of the wall. Screws used for the purpose of attaching 
receptacles to a box shall be of the type provided with a listed 
receptacle, or shall be machine screws having 32 threads per 
inch or part oflisted assemblies or systems, in accordance with 
the manufacturer's instructions. Receptacles mounted in 
boxes that are flush with the wall surface or project therefrom 
shall be so installed that the mounting yoke or strap is seated 
against the box or raised cover. [406.5(A) and (B)] 

E4002. 7 Receptacles mounted on covers. Receptacles 
mounted to and supported by a cover shall be held rigidly 
against the cover by more than one screw or shall be a device 
assembly or box cover listed and identified for securing by a 
single screw. [406.5(C)] 

E4002.8 Damp locations. A receptacle installed outdoors in 
a location protected from the weather or in other damp loca
tions shall have an enclosure for the receptacle that is weath
erproof when the receptacle cover(s) is closed and an 
attachment plug cap is not inserted. An installation suitable 
for wet locations shall also be considered suitable for damp 
locations. A receptacle shall be considered to be in a location 
protected from the weather where located under roofed open 
porches, canopies and similar structures and not subject to 
rain or water runoff. Fifteen- and 20-ampere, 125- and 250-
volt nonlocking receptacles installed in damp locations shall 
be listed a weather-resistant type. [406.9(A)] 

E4002.9 Fifteen- and 20-ampere receptacles in wet loca
tions. Where installed in a wet location, 15- and 20-ampere, 
125- and 250-volt receptacles shall have an enclosure that is 
weatherproof whether or not the attachment plug cap is 

I inserted. An outlet box hood installed for this purpose shall be 
listed and identified as "extra-duty." Fifteen- and 20-ampere, 
125- and 250-volt nonlock:ing receptacles installed in wet 
locations shall be a listed weather-resistant type. [406.9(B)(l)] 

E4002.10 Other receptacles in wet locations. Where a recep
tacle other than a 15- or 20-amp, 125- or 250-volt receptacle is 
installed in a wet location and where the product intended to be 
plugged into it is not attended while in use, the receptacle shall 
have an enclosure that is weatherproof both when the attach
ment plug cap is inserted and when it is removed. Where such 
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receptacle is installed in a wet location and where the product 
intended to be plugged into it will be attended while in use, the 
receptacle shall have an enclosure that is weatherproof when 
the attachment plug cap is removed. [406.9(B)(2)] 

E4002.ll Bathtub and shower space. A receptacle shall not 
be installed within or directly over a bathtub or shower stall. 
[406.9(C)] 

E4002.12 Flush mounting with faceplate. In damp or wet 
locations, the enclosure for a receptacle installed in an outlet 
box flush-mounted in a finished surface shall be made weath
erproof by means of a weatherproof faceplate assembly that 
provides a water-tight connection between the plate and the 
finished surface. [406.9(E)] 

E4002.13 Exposed terminals. Receptacles shall be enclosed 
so that live wiring terminals are not exposed to contact. 
[406.5(G)] 

E4002.14 Tamper-resistant receptacles. In areas specified 
in Section E3901.l, 125-volt, 15- and 20-ampere receptacles 
shall be listed tamper-resistant receptacles. [406.12(A)] 

Exception: Receptacles in the following locations shall 
not be required to be tamper resistant: 

1. Receptacles located more than 5.5 feet (1676 mm) 
above the floor. 

2. Receptacles that are part of a lurninaire or appliance. 

3. A single receptacle for a single appliance or a 
duplex receptacle for two appliances where such 
receptacles are located in spaces dedicated for the 
appliances served and, under conditions of normal 
use, the appliances are not easily moved from one 
place to another. The appliances shall be cord-and
plug-connected to such receptacles in accordance 
with Section E3909.4. [406.12(A) Exception] 

E4002.15 Dimmer-controlled receptacles. A receptacle sup-1 
plying lighting loads shall not be connected to a dimmer except 
where the plug and receptacle combination is a nonstandard 
configuration type that is specifically listed and identified for 
each such unique combination. 

SECTION E4003 
LUMINAIRES 

E4003.1 Energized parts. Luminaires, lampholders, and 
lamps shall not have energized parts normally exposed to con
tact. (410.5) 

E4003.2 Luminaires near combustible material. Lumi
naires shall be installed or equipped with shades or guards so I 
that combustible material will not be subjected to tempera
tures in excess of 90°C (194°F). (410.11) 

E4003.3 Exposed conductive parts. The exposed metal 
parts of luminaires shall be connected to an equipment 
grounding conductor or shall be insulated from the equipment 
grounding conductor and other conducting surfaces. Lamp tie 
wires, mounting screws, clips and decorative bands on glass 
spaced at least 11

/ 2 inches (38 mm) from lamp terminals shall 
not be required to be grounded. (410.42) 
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E4003.4 Screw-shell type. Lampholders of the screw-shell 
type shall be installed for use as lampholders only. (410.90) 

E4003.5 Recessed incandescent luminaires. Recessed 
incandescent luminaires shall have thermal protection and 
shall be listed as thermally protected. [410.115(C)] 

Exceptions: 

1. Thermal protection shall not be required in recessed 
luminaires listed for the purpose and installed in 
poured concrete. [410.115(C) Exception No.1] 

2. Thermal protection shall not be required in recessed 
luminaires having design, construction, and thermal 
performance characteristics equivalent to that of 
thermally protected luminaires, and such luminaires 
are identified as inherently protected. [410.115(C) 
Exception No. 2] 

E4003.6 Thermal protection. The ballast of a fluorescent 
luminaire installed indoors shall have integral thermal protec
tion. Replacement ballasts shall also have thermal protection 
integral with the ballast. A simple reactance ballast in a fluo
rescent luminaire with straight tubular lamps shall not be 
required to be thermally protected. [410.130(E)(l)] 

E4003.7 High-intensity discharge luminaires. Recessed 
high-intensity luminaires designed to be installed in wall or 
ceiling cavities shall have thermal protection and be identi
fied as thermally protected. Thermal protection shall not be 
required in recessed high-intensity luminaires having design, 
construction and thermal performance characteristics equiva
lent to that of thermally protected luminaires, and such lumi
naires are identified as inherently protected. Thermal 
protection shall not be required in recessed high-intensity dis
charge luminaires installed in and identified for use in poured 
concrete. A recessed remote ballast for a high-intensity dis
charge luminaire shall have thermal protection that is integral 
with the ballast and shall be identified as thermally protected. 
[110.130(F)(l), (2), (3), and (4)] 

E4003.8 Metal halide lamp containment. Luminaires that 
use a metal halide lamp other than a thick-glass parabolic 
reflector lamp (PAR) shall be provided with a containment bar
rier that encloses the lamp, or shall be provided with a physical 
means that allows the use of only a lamp that is Type 0. 
[(l 10.130(F)(5)] 

E4003.9 Wet or damp locations. Luminaires installed in wet 
or damp locations shall be installed so that water cannot enter 
or accumulate in wiring compartments, lampholders or other 
electrical parts. All luminaires installed in wet locations shall 
be marked SUITABLE FOR WET LOCATIONS. All lumi
naires installed in damp locations shall be marked SUITABLE 
FOR WET LOCATIONS or SUIT ABLE FOR DAMP LOCA
TIONS. (410.10) 

E4003.10 Lampholders in wet or damp locations. Lamp
holders installed in wet locations shall be listed for use in wet 
locations. Lampholders installed in damp locations shall be 
listed for damp locations or shall be listed for wet locations. 
(410.96) 

E4003.11 Bathtub and shower areas. Cord-connected lumi
naires, chain-, cable-, or cord-suspended-luminaires, lighting 
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track, pendants, and ceiling-suspended (paddle) fans shall not 
have any parts located within a zone measured 3 feet (914 
mm) horizontally and 8 feet (2438 mm) vertically from the 
top of a bathtub rim or shower stall threshold. This zone is all 
encompassing and includes the space directly over the tub or 
shower. Luminaires within the actual outside dimension of 
the bathtub or shower to a height of 8 feet (2438 mm) verti
cally from the top of the bathtub rim or shower threshold 
shall be marked for damp locations and where subject to 
shower spray, shall be marked for wet locations. [410.4(D)] 

E4003.12 Luminaires in clothes closets. For the purposes of 
this section, storage space shall be defined as a volume 
bounded by the sides and back closet walls and planes extend
ing from the closet floor vertically to a height of 6 feet (1829 
mm) or the highest clothes-hanging rod and parallel to the 
walls at a horizontal distance of 24 inches ( 610 mm) from the 
sides and back of the closet walls respectively, and continuing 
vertically to the closet ceiling parallel to the walls at a horizon
tal distance of 12 inches (305 mm) or the width of the shelf, 
whichever is greater. For a closet that permits access to both 
sides of a hanging rod, the storage space shall include the vol
ume below the highest rod extending 12 inches (305 mm) on 
either side of the rod on a plane horizontal to the floor extend
ing the entire length of the rod (see Figure E4003.12). (410.2) 

ROD 
HEIGHT 

OR6' 

~ 
24" 

"-...! 

. I 
I 

' > ,,. ,, 
24" 

"'I 
For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

FIGURE E4003.12 
CLOSET STORAGE SPACE 
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The types of luminaires installed in clothes closets shall be 
limited to surface-mounted or recessed incandescent or LED 
luminaires with completely enclosed light sources, surface
mounted or recessed fluorescent luminaires, and surface
mounted fluorescent or LED luminaires identified as suitable 
for installation within the closet storage area. Incandescent 
luminaires with open or partially enclosed lamps and pendant 
luminaires or lamp-holders shall be prohibited. The minimum 
clearance between luminaires installed in clothes closets and 
the nearest point of a closet storage area shall be as follows: 
[410.16(A) and (B)] 

1. Surface-mounted incandescent or LED luminaires with 
a completely enclosed light source shall be installed on 
the wall above the door or on the ceiling, provided that 
there is a minimum clearance of 12 inches (305 mm) 
between the fixture and the nearest point of a storage 
space. 

2. Surface-mounted fluorescent luminaires shall be 
installed on the wall above the door or on the ceiling, 
provided that there is a minimum clearance of 6 inches 
(152mm). 

3. Recessed incandescent lurninaires or LED luminaires 
with a completely enclosed light source shall be 
installed in the wall or the ceiling provided that there is 
a minimum clearance of 6 inches (152 mm). 

4. Recessed fluorescent luminaires shall be installed in the 
wall or on the ceiling provided that there is a minimum 
clearance of 6 inches (152 mm) between the fixture and 
the nearest point of a storage space. 

5. Surface-mounted fluorescent or LED luminaires shall 
be permitted to be installed within the closet storage 
space where identified for this use. [410.16(C)] 

E4003.13 Luminaire wiring-general. Wiring on or within 
lurninaires shall be neatly arranged and shall not be exposed 
io physical damage. Excess wiring shall be avoided. Conduc
tors shall be arranged so that they are not subjected to temper
atures above those for which the conductors are rated. 
(410.48) 

E4003.13.1 Polarization of luminaires. Luminaires shall 
be wired so that the screw shells of lampholders will be 
connected to the same luminaire or circuit conductor or 
terminal. The grounded conductor shall be connected to 
the screw shell. 

E4003.13.2 Luminaires as raceways. Luminaires shall not 
be used as raceways for circuit conductors except where 
such luminaires are listed and marked for use as a raceway 
or are identified for through-wiring. Luminaires designed 
for end-to-end connection to form a continuous assembly, 
and lurninaires connected together by recognized wiring 
methods, shall not be required to be listed as a raceway 
where they contain the conductors of one 2-wire branch cir
cuit or one multiwire branch circuit and such conductors 
supply the connected lurninaires. One additional 2-wire 
branch circuit that separately supplies one or more of the 
connected luminaires shall also be permitted. [410.64(A), 
(B), and (C)] 
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SECTION E4004 
LUMINAIRE INSTALLATION 

E4004.1 Outlet box covers. In a completed installation, each 
outlet box shall be provided with a cover except where cov
ered by means of a luminaire canopy, lampholder or device 
with a faceplate. ( 410.22) 

E4004.2 Combustible material at outlet boxes. Combusti
ble wall or ceiling finish exposed between the inside edge of 
a luminaire canopy or pan and the outlet box and having a I 
surface area of 180 in.2 (116 129 mm2

) or more shall be cov
ered with a noncombustible material. 

E4004.3 Access. Luminaires shall be installed so that the 
connections between the luminaire conductors and the circuit 
conductors can be accessed without requiring the disconnec
tion of any part of the wiring. Luminaires that are connected 
by attachment plugs and receptacles meet the requirement of 
this section. (410.8) 

E4004.4 Supports. Luminaires and lampholders shall be 
securely supported. A luminaire that weighs more than 6 
pounds (2.72 kg) or exceeds 16 inches (406 mm) in any 
dimension shall not be supported by the screw shell of a lam
pholder. [410.30(A)] 

E4004.5 Means of support. Outlet boxes or fittings installed 
as required by Sections E3905 and E3906 shall be permitted 
to support luminaires. [410.36(A)] 

E4004.6 Exposed components. Luminaires having exposed 
ballasts, transformers, LED drivers or power supplies shall be 
installed so that such ballasts, transformers, LED drivers or 
power supplies are not in contact with combustible material 
unless listed for such condition. [410.136(A)] 

E4004.7 Combustible low-density cellulose fiberboard. 
Where a surface-mounted luminaire containing a ballast, trans
former, LED driver or power supply is installed on combusti
ble low-density cellulose fiberboard, the luminaire shall be 
marked for this purpose or it shall be spaced not less than 11

/ 2 
inches (38 mm) from the surface of the fiberboard. Where such 
luminaires are partially or wholly recessed, the provisions of 
Sections E4004.8 and E4004.9 shall apply. [410.136(B)] 

E4004.8 Recessed luminaire clearance. A recessed lumi
naire that is not identified for contact with insulation shall 
have all recessed parts spaced at least 1/ 2 inch (12.7 mm) from 
combustible materials. The points of support and the finish 
trim parts at the opening in the ceiling, wall or other finished 
surface shall be permitted to be in contact with combustible 
materials. A recessed luminaire that is identified for contact 
with insulation, Type IC, shall be permitted to be in contact 
with combustible materials at recessed parts, points of sup
port, and portions passing through the building structure and 
at finish trim parts at the opening in the ceiling or wall. 
[410.116(A)(l) and (A)(2)] 

E4004.9 Recessed luminaire installation. Thermal insula
tion shall not be installed above a recessed luminaire or 
within 3 inches (76 mm) of the recessed luminaire's enclo
sure, wiring compartment, ballast, transformer, LED driver or 
power supply except where such luminaire is identified for 
contact with insulation, Type IC. [410.116(B)] 
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SECTION E4005 
TRACK LIGHTING 

E4005.1 Installation. Lighting track shall be permanently 
installed and permanently connected to a branch circuit having 
a rating not more than that of the track. [410.151(A) and (B)] 

E4005.2 Fittings. Fittings identified for use on lighting track 
shall be designed specifically for the track on which they are tO 
be installed. Fittings shall be securely fastened to the track, shall 
maintain polarization and connection to the equipment ground
ing conductor, and shall be designed to be suspended directly 
from the track. Only lighting track :fittings shall be installed on 
lighting track. Lighting track :fittings shall not be equipped with 
general-purpose receptacles. [410.151(A) and (B)] 

E4005.3 Connected load. The connected load on lighting 
track shall not exceed the rating of the track. [410.151(B)] 

E4005.4 Prohibited locations. Lighting track shall not be 
installed in the following locations: 

1. Where likely to be subjected to physical damage. 

2. In wet or damp locations. 

3. Where subject to corrosive vapors. 

4. In storage battery rooms. 

5. In hazardous (classified) locations. 

6. Where concealed. 

7. Where extended through walls or partitions. 

8. Less than 5 feet (1524 mm) above the :finished floor 
except where protected from physical damage or the 
track operates at less than 30 volts rms open-circuit 
voltage. 

9. Where prohibited by SectionE4003.ll. [410.151(C)] 

E4005.5 Fastening. Lighting track shall be securely mounted 
so that each fastening will be suitable for supporting the max
imum weight of luminaires that can be installed. Except 
where identified for supports at greater intervals, a single sec
tion 4 feet (1219 mm) or shorter in length shall have two sup
ports and, where installed in a continuous row, each 
individual section of not more than 4 feet (1219 mm) in 
length shall have one additional support. (410.154) 

E4005.6 Grounding. Lighting track shall be grounded in 
accordance with Chapter 39, and the track sections shall be 
securely coupled to maintain continuity of the circuitry, 
polarization and grounding throughout. [410.155(B)] 
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CHAPTER 41 

APPLIANCE INSTALLATION 

SECTION E4101 
GENERAL 

E4101.1 Scope. This section covers installation requirements 
for appliances and fixed heating equipment. ( 422.1 and 424.1) 

E4101.2 Installation. Applian.ces and equipment shall be 
installed in accordance with the manufacturer's installation 
instructions. Electrically heated appliances and equipment 
shall be installed with the required clearances to combustible 
materials. [110.3(B) and 422.17] 

E4101.3 Flexible cords. Cord-and-plug-connected appli
ances shall use cords suitable for the environment and physi
cal conditions likely to be encountered. Flexible cords shall 
be used only where· the appliance is listed to be connected 
with a flexible cord. The cord shall be identified as suitable in 
the installation instructions of the appliance manufacturer. 
Receptacles for cord-and-plug-connected appliances shall be 
accessible and shall be located to avoid physical damage to 
the flexible cord. Except for a listed appliance marked to indi
cate that it is protected by a system of double-insulation, the 
flexible cord supplying an appliance shall terminate in a 
grounding-type attachment plug. A receptacle for a cord-and
plug-connected range hood shall be supplied by an individual 
branch circuit. Specific appliances have additional require
ments as specified in Table E4101.3 (see Section E3909). 
[422.16(B)(l), (B)(2)] 

TABLE E4101.3 
FLEXIBLE CORD LENGTH 

APPLIANCE 
MINIMUM CORD 

LENGTH (inches) 

Electrically operated in-
18 

sink waste disposal 

Built-in dishwasher 36 

Trash compactor 36 

Range hoods 18 

For SI: 1inch=25.4 mm. · 

MAXIMUM CORD 
LENGTH (inches) · 

36 

48 

48 

36 

E4101.4 Overcurrent protection. Each appliance shall be 
protected against overcurrent in accordance with the rating of 
the appliance and its listing. [110.3(B), 422.1 l(A)] 

E4101.4.1 Single nonmotor-operated appliance. The 
overcurrent protection for a branch circuit that supplies a 
single nonmotor-operated appliance shall not exceed that 
marked on the appliance. Where the overcurrent protec
tion rating is not marked and the appliance is rated at over 
13.3 amperes, the overcurrent protection shall not exceed 
150 percent of the appliance rated current. Where 150 per
cent of the appliance rating does not correspond to a stan
dard overcurrent device ampere rating, the next higher 
standard rating shall be permitted. Where the overcurrent 
protection rating is not marked and the appliance is rated 
at 13.3 amperes or less, the overcurrent protection shall 
not exceed 20 amperes. [422.ll(E)] 
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E4101.5 Disconnecting means. Each appliance shall be pro
vided with a means to disconnect all ungrounded supply con
ductors. For fixed electric space-heating equipment, means 
shall be provided to disconnect the heater and any motor con
troller(s) and supplementary overcurrent-protective devices. 
Switches and circuit breakers used as a disconnecting means 
shall be of the indicating type. Disconnecting means shall be 
as set forth in Table E4101.5. (422.30, 422.35, and 424.19) 

E4101.6 Support of ceiling-suspended paddle fans. Ceil
ing-suspended fans (paddle) shall be supported independently 
of an outlet box or by·a listed outlet box or outlet box system 
identified for the use and installed in accordance with Section 
E3905.9. (422.18) 

E4101.7 Snow-melting and deicing equipment protection. 
Outdoor receptacles that are not readily accessible and are 
supplied from a dedicated branch circuit for electric snow
melting or deicing equipment shall be permitted to be 
installed without ground-fault circuit-interrupter protection 
for personnel. However, ground-fault protection of equip
ment shall be provided for fixed outdoor electric deicing and 
snow-melting equipment. [210.8(A)(3) Exception, 426.28] 

729 



I 

APPLIANCE INSTALLATION 

TABLE E4101.5 
DISCONNECTING MEANS [422.31(A), (B), and (C); 422.34; 422.35; 424.19; 424.20; and 440.14] 

DESCRIPTION 

Permanently connected appliance rated at not over 300 
volt-amperes or 1/ 8horsepower. 

Permanently connected appliances rated in excess of 300 volt
amperes. 

Motor-operated appliances rated over 1/ 8 horsepower. 

Appliances listed for cord-and-plug connection. 
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ALLOWED DISCONNECTING MEANS 

Branch-circuit overcurrent device. 

Branch circuit breaker or switch located within sight of appliance or 
such devices in any location that are capable of being locked in the 
open position. The provision for locking or adding a lock to the dis
connecting means shall be installed on or at the switch or circuit 
breaker used as the disconnecting means and shall remain in place 
with or without the lock installed. 

For permanently connected motor-operated appliances with motors 
rated over 1fs horsepower, the branch circuit switch or circuit breaker 
shall be permitted to serve as the disconnecting means where the 
switch or circuit breaker is within sight from the appliance. Where the 
branch circuit switch is not located within sight from the appliance, 
the disconnecting means shall be one of the following types: a listed 
motor-circuit switch rated in horsepower, a listed molded case circuit 
breaker, a listed molded case switch, a listed manual motor controller 
additionally marked "Suitable as Motor Disconnect" where installed 
between the final motor branch-circuit short-circuit protective device 
and the motor. For stationary motors rated at 2 hp or less and 300 
volts or less, the disconnecting means shall be permitted to be one of 
the following devices: 

1. A general-use switch having an ampere rating not less than 
twice the full-load current rating of the motor. 

2. On AC circuits, a general-use snap switch suitable only for use 
on AC, not general-use AC-DC snap switches, where the 
motor full-load current rating is not more than 80 percent of 
the ampere rating of the switch. 

3. A listed manual motor controller having a horsepower rating 
not less than the rating of the motor and marked "Suitable as 
Motor Disconnect". 

The disconnecting means for motor circuits rated 600 volts, nomi
nal, or less shall have an ampere rating not less than 115 percent of the 
full-load current rating of the motor except that a listed unfused 
motor-circuit switch having a horsepower rating not less than the 
motor horsepower shall be permitted to have an ampere rating less 
than 115 percent of the full-load current rating of the motor. The dis
connecting means shall be installed within sight of the appliance. 

Exception: A unit switch with a marked-off position that is a part of 
an appliance and disconnects all ungrounded conductors shall be 
permitted as the disconnecting means and the switch or circuit 
breaker serving as the other disconnecting means shall be permitted 
to be out of sight from the appliance. 

A separable connector or attachment plug and receptacle provided 
with access. 

(continued) 
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TABLE E4101.5-continued 
DISCONNECTING MEANS 

DESCRIPTION ALLOWED DISCONNECTING MEANS 

Permanently installed heating equipment with motors rated at not over 
Disconnect, on the supply side of fuses, in sight from the supplemen-

1
/ 8horsepower with supplementary overcurrent protection. 

tary overcurrent device, and in sight of the heating equipment or, in 
any location, if capable of being locked in the open position. 

Disconnect permitted to serve as required disconnect for both the 
heating equipment and the controller where, on the supply side of 
fuses, and in sight from the supplementary overcurrent devices, if the 
disconnecting means is also in sight from the controller, or is capable 
of being locked off and simultaneously disconnects the heater, motor 

Heating equipment containing motors rated over 1
/ 8horsepower with controller(s) and supplementary overcurrent protective devices from 

supplementary overcurrent protection. all ungrounded conductors. The provision for locking or adding a lock 
to the disconnecting means shall be installed on or at the switch or cir-
cuit breaker used as the disconnecting means and shall remain in place 
with or without the lock installed. The disconnecting means shall have 
an ampere rating not less than 125 percent of the total load of the 
motors and the heaters. 

Branch-circuit switch or circuit breaker where within sight from the 
heating equipment or capable of being locked off and simultaneously 
disconnects the heater, motor controller(s) and supplementary over-

Heating equipment containing no motor rated over 1/ 8 horsepower 
current protective devices from all ungrounded conductors. The provi-
sion for locking or adding a lock to the disconnecting means shall be 

without supplementary overcurrent protection. installed on or at the switch or circuit breaker used as the disconnect-
ing means and shall remain in place with or without the lock installed. 
The disconnecting means shall have an ampere rating not less than 
125 percent of the total load of the motors and the heaters. 

Disconnecting means in sight from motor controller or as provided for 
heating equipment with motor rated over 1/ 8 horsepower with supple-
mentary overcurrent protection and simultaneously disconnects the 
heater, motor controller(s) and supplementary overcurrent protective 

Heating equipment containing motors rated over 1/ 8horsepower with- devices from all ungrounded conductors. The provision for locking or 
out supplementary overcurrent protection. adding a lock to the disconnecting means shall be installed on or at the 

switch or circuit breaker used as the disconnecting means and shall 
remain in place with or without the lock installed. The disconnecting 
means shall have an ampere rating not less than 125 percent of the 
total load of the motors and the heaters. · 

Air-conditioning condensing units and heat pump units. 
A readily accessible disconnect within sight from unit as the only 
allowable means.• 

Appliances and fixed heating equipment with unit switches having a Unit switch where an additional individual switch or circuit breaker 
marked OFF position. serves as a redundant disconnecting means. 

Thermostats with a marked OFF position that directly open all 

Thermostatically controlled fixed heating equipment. 
ungrounded conductors, which when manually placed in the OFF 
position are designed so that the circuit cannot be energized automati-
cally and that are located within sight of the equipment controlled. 

For SI: 1horsepower=0.746 kW. 
a. The disconnecting means shall be permitted to be installed on or within the unit. It shall not be located on panels designed to allow access to the unit or located 

so as to obscure the air-conditioning equipment nameplate(s). 
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CHAPTER 42 

SWIMMING POOLS 

SECTION E4201 
GENERAL 

E4201.1 Scope. The provisions of this chapter shall apply to 
the construction and installation of electric wiring and equip
ment associated with all swimming pools, wading pools, dec
orative pools, fountains, hot tubs and spas, and hydromassage 
bathtubs, whether permanently installed or storable, and shall 
apply to metallic auxiliary equipment, such as pumps, filters 
and similar equipment. Sections E4202 through E4206 pro
vide general rules for permanent pools, spas and hot tubs. 
Section E4207 provides specific rules for storable pools and 
storable/portable spas and hot tubs. Section E4208 provides 
specific rules for spas and hot tubs. Section E4209 provides 
specific rules for hydromassage bathtubs. (680.1) 

E4201.2 Definitions. (680.2) 

CORD-AND-PLUG-CONNECTED LIGHTING 
ASSEMBLY. A lighting assembly consisting of a cord-and
plug-connected transformer and a luminaire intended for 
installation in the wall of a spa, hot tub, or storable pool. 

DRY-NICHE LUMINAIRE. A lunlinaire intended for 
installation in the floor or wall of a pool, spa or fountain in a 
niche that is sealed against the entry of water. 

FORMING SHELL. A structure designed to support a wet
niche luminaire assembly and intended for mounting in a 
pool or fountain structure. 

FOUNTAIN. Fountains, ornamental pools, display poois, 
and reflection pools. The definition does not include drinking 
fountains. 

HYDROMASSAGE BATHTUB. A permanently installed 
bathtub equipped with a recirculating piping system, pump, 
and associated equipment. It is designed so it can accept, cir
culate and discharge water upon each use. 

LOW VOLTAGE CONTACT LThlIT. A voltage not 
exceeding the following values: 

1. 15 volts (RMS) for sinusoidal AC 

2. 21.2 volts peak for nonsinusoidal AC 

3. 30 volts for continuous DC 

4. 12.4 volts peak for DC that is interrupted at a rate of 10 
to200Hz 

MAXIMUM WATER LEVEL. The highest level that water 
can reach before it spills out. 

NO-NICHE LUMINAIRE. A luminaire intended for instal
lation above or below the water without a niche. 

PACKAGED SPA OR HOT TUB EQUIPMENT ASSEM
BLY. A factory-fabricated unit consisting of water-circulat
ing, heating and control equipment mounted on a common 
base, intended to operate a spa or hot tub. Equipment may 
include pumps, air blowers, heaters, luminaires, controls and 
sanitizer generators. 
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PERMANENTLY INSTALLED SWThlMING, WAD
ING, ThlMERSION AND THERAPEUTIC POOLS. 
Those that are constructed in the ground or partially in the 
ground, and all others capable of holding water with a depth 
greater than 42 inches (1067 mm), and all pools installed 
inside of a building, regardless of water depth, whether or not 
served by electrical circuits of any nature. 

POOL. Manufactured or field-constructed equipment 
designed to contain water on a permanent or semipermanent 
basis and used for swimming, wading, immersion, or thera
peutic purposes. 

POOL COVER, ELECTRICALLY OPERATED. Motor
driven equipment designed to cover and uncover the water 
surface of a pool by means of a flexible sheet or rigid frame. 

SELF-CONTAINED SPA OR HOT TUB. A factory-fabri
cated unit consisting of a spa or hot tub vessel with all water
circulating, heating and control equipment integral to the 
unit. Equipment may include pumps, air blowers, heaters, 
luminaires, controls and sanitizer generators. 

SPA OR HOT TUB. A hydromassage pool, or tub for recre
ational or therapeutic use, not located in health care facilities, 
designed for immersion of users, and usually having a filter, 
heater, and motor-driven blower. They are installed indoors 
or outdoors, on the ground or supporting structure, or in the 
ground or supporting structure. Generally, a spa or hot tub is 
not designed or intended to have its contents drained or dis
charged after each use. 

STORABLE SWIMMING, WADING OR ThlMERSION I 
POOLS; OR STORABLE/PORTABLE SPAS AND HOT 
TUBS. Those that are constructed on or above the ground and 
are capable of holding water with a maximum depth of 42 
inches (1067 mm), or a pool with nonmetallic, molded poly
meric walls or inflatable fabric walls regardless of dimension. 

THROUGH-WALL LIGHTING ASSEMBLY. A lighting 
assembly intended for installation above grade, on or through 
the wall of a pool, consisting of two interconnected groups of 
components separated by the pool wall. 

WET-NICHE LUMINAIRE. A luminaire intended for instal
lation in a forming shell mounted in a pool or fountain structure 
where the luminaire will be completely surrounded by water. 

SECTION E4202 
WIRING METHODS FOR POOLS, SPAS, HOT TUBS 

AND HYDROMASSAGE BATHTUBS 

E4202.1 General. Wiring methods used in conjunction with 
permanently installed swimming pools, spas, hot tubs or 
hydromassage bathtubs shall be installed in accordance with 
Table E4202.l and Chapter 38 except as otherwise stated in 
this section. Storable swimming pools shall comply with Sec
tion E4207. [680.7; 680.2l(A); 680.23(B) and (F); 680.25(A); 
680.42; 680.43; and 680.70] 
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E4202.2 Flexible cords. Flexible cords used in conjunction 
with a pool, spa, hot tub or hydromassage bathtub shall be 
installed in accordance with the following: 

1. For other than underwater luminaires, fixed or station
ary equipment shall be permitted to be connected with a 
flexible cord to facilitate removal or disconnection for 
maintenance or repair. For other than storable pools, 
the flexible cord shall not exceed 3 feet (914 mm) in 
length. Cords that supply swimming pool equipment 
shall have a copper equipment grounding conductor not 
smaller than 12 A WG and shall terminate in a ground
ing-type attachment plug. [680.7(A), (B), and (C); 
680.2l(A)(5)] 

2. Other than listed low-voltage lighting systems not 
requiring grounding, wet-niche lurninaires that are sup
plied by a flexible cord or cable shall have all exposed 
noncurrent-carrying metal parts grounded by an insu
lated copper equipment grounding conductor that is an 

integral part of the cord or cable. Such grounding con
ductor shall be connected to a grounding terminal in the 
supply junction box, transformer enclosure, or other 
enclosure and shall be not smaller than the supply con
ductors and not smaller than 16 A WG. [680.23(B)(3)] 

3. A listed packaged spa or hot tub installed outdoors that 
is GFCI protected shall be permitted to be cord-and
plug-connected provided that such cord does not 
exceed 15 feet (4572 mm) in length. [680.42(A)(2)] 

4. A listed packaged spa or hot tub rated at 20 amperes or 
less and installed indoors shall be permitted to be cord
and-plug-connected to facilitate maintenance and 
repair. (680.43 Exception No. 1) 

5. For other than underwater and storable pool lighting 
luminaire, the requirements of Item 1 shall apply to any 
cord-equipped luminaire that is located within 16 feet 
(4877 mm) radially from any point on the water sur
face. [680.22(B)(5)] 

TABLE E4202.1 
ALLOWABLE APPLICATIONS FOR WIRING METHODs•,b,c,d,e,f,g,h,k 

WIRING LOCATION OR PURPOSE AC, FMC, EMT ENT 
IMC1,RMC1, 

LFMC LFNMC UF MCI FLEX 
(Application allowed where marked with an "A") NM, SR, SE RNC" CORD 

Panelboard(s) that supply pool equipment: Ab,e 
Ac Ab A A Ae Ae 

from service equipment to panelboard SR not permitted 
- -

Wet-niche and no-niche lurninaires: from 
branch circuit OCPD to deck or junction ACbonly Ac Ab A - A - Ab -
box 

Wet-niche and no-niche lurninaires: from Ad A A8 
deck or junction box to forming shell - - - - - -

Dry niche: from branch circuit OCPD to ACbonly Ac Ab A - A - Ab -
lurninaires 

Pool-associated motors: from branch cir- Ab Ac Ab A A• Ae Ab A A8 
cuit OCPD to motor 

Packaged or self-contained outdoor spas 
and hot tubs with underwater lurninaire: ACbonly Ac Ab A N N - Ab A8 
from branch circuit OCPD to spa or hot tub 

Packaged or self-contained outdoor spas 
and hot tubs without underwater luminaire: Ab Ac Ab A N N Ab. A Ag 

from branch circuit OCPD to spa or hot tub 

Indoor spas and hot tubs, hydromassage 
bathtubs, and other pool, spa or hot tub Ab Ac Ab A A A A A A8 
associated equipment: from branch circuit 
OCPD to equipment 

Connection at pool lighting transformers or ACbonly Ac Ab A Al,f Ar - Ab -
power supplies 

For SI: 1 foot= 304.8 mm. 
a. For all wiring methods, see Section E4205 for equipment grounding conductor requirements. 
b. Limited to use within buildings. 
c. Limited to use on or within buildings. 
d. Metal conduit shall be constructed of brass or other approved corrosion-resistant metal. 
e. Limited to where necessary to employ flexible connections at or adjacent to a pool motor. 
f. Sections installed external to spa or hot tub enclosure limited to individual lengths not to exceed 6 feet. Length not limited inside spa or hot tub enclosure. 
g. Flexible cord shall be installed in accordance with Section E4202.2. 
h. Nonmetallic conduit shall be rigid polyvinyl chloride conduit Type PVC or reinforced thermosetting resin conduit Type RTRC. 
i. Aluminum conduits shall not be permitted in the pool area where subject to corrosion. 
j. Where installed as direct burial cable or in wet locations, Type MC cable shall be listed and identified for the location. 
k. See Section E4202.3 for listed, double-insulated pool pump motors. 
1. Limited to use in individual lengths not to exceed 6 feet. The total length of all individual runs ofLFMC shall not exceed 10 feet. 
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E4202.3 Double insulated pool pumps. A listed cord and 
plug-connected pool pump incorporating an approve~ system 
of double insulation that provides a means for grounding only 
the internal and nonaccessible, noncurrent-carrying metal 
parts of the pump shall be connected to any wiring met~od 
recognized in Chapter 38 that is suitable for the lo~atlon. 
Where the bonding grid is connected to the eqmpment 
grounding conductor of the motor circuit in accordance with 
Section E4204.2, Item 6.1, the branch circuit wiring shall 
comply with Sections E4202.l and E4205.5. [680.2l(B)] 

SECTION E4203 
EQUIPMENT LOCATION AND CLEARANCES 

E4203.l Receptacle outlets. Receptacles 'outlets shall be 
installed and located in accordance with Sections E4203.l.1 
through E4203.l.5. Distances shall be measured as the short
est path that an appliance supply cord connected to the recep
tacle would follow without penetrating a floor, wall, ceiling, 
doorway with hinged or sliding door, window opening, or 
other effective permanent barrier. [680.22(A)(5)] 

E4203.1.1 Location. Receptacles that provide power for 
water-pump motors or other loads directly related to the 
circulation and sanitation system shall be permitted to be 
located between 6 feet and 10 feet (1829 mm and 3048 
mm) from the inside walls of pools and outdoor spas and 
hot tubs, where the receptacle is single and of the ground
ing type and protected by ground-fault circuit interrupters. 

Other receptacles on the property shall be located not 
less than 6 feet (1829 mm) from the inside walls of pools 
and outdoor spas and hot tubs. [680.22(A)(2) and (A)(3)] 

E4203.1.2 Where required. At least one 125-volt, 15- or 
20-ampere receptacle supplied by a general-purpose 
branch circuit shall be located a minimum of 6 feet (1829 
mm) from and not more than 20 feet (6096 mm) from the 
inside wall of pools and outdoor spas and hot tubs. This 
receptacle shall be located not more than 6 feet, 6 inches 
(1981 mm) above the floor, platform or grade level serv
ing the pool, spa or hot tub. [680.22(A)(l)] 

E4203.1.3 GFCI protection. All 15- and 20-ampere, sin
gle phase, 125-volt receptacles located within 20 feet 
(6096 mm) of the inside walls of pools and outdoor spas 

. and hot tubs shall be protected by a ground-fault circuit
interrupter. Outlets supplying pool pump motors supplied 
from branch circuits rated at 120 volts through 240 volts, 
single phase, whether by receptacle or direct connection, 
shall be provided with ground-fault circuit-interrupter pro
tection for personnel. [680.21(C) and 680.22(A)(4)] 

E4203.1.4 Indoor locations. Receptacles shall be located 
not less than 6 feet (1829 mm) from the inside walls of 
indoor spas and hot tubs. A minimum of one 125-volt 
receptacle shall be located between 6 feet (1829 mm) and 
1 O feet (3048 mm) from the inside walls of indoor spas or 
hot tubs. [680.43(A) and 680.43(A)(l)] 

E4203.1.5 Indoor GFCI protection. All 125-volt recep
tacles rated 30 amperes or less and located within 10 feet 

2015 INTERNATIONAL RESIDENTIAL CODE® 

SWIMMING POOLS 

(3048 mm) of the inside walls of spas and hot tu?s 
installed indoors, shall be protected by ground-fault crr
cuit-interrupters. [680.43(A)(2)] 

E4203.2 Switching devices. Switching devices shall be 
located not less than 5 feet (1524 mm) horizontally from the 
inside walls of pools, spas and hot tubs except where sepa
rated from the pool, spa or hot tub by a solid fence, wall, or 
other permanent barrier or the switches are listed for use 
within 5 feet (1524 mm). Switching devices located in a room 
or area containing a hydromassage bathtub shall be located in 
accordance with the general requirements of this code. 
[680.22(C); 680.43(C); and 680.72] 

E4203.3 Disconnecting means. One or· more means to 
simultaneously disconnect all ungrounded conductors for all 
utilization equipment, other than lighting, shall be provided. 
Each of such means shall be readily accessible and within 
sight from the equipment it serves and shall be located at least 
5 feet (1524 mm) horizontally from the inside walls of a pool, 
spa, or hot tub unless separated from the open water by a per
manently installed barrier that provides a 5-foot (1524 mm) 
or greater reach path. This horizontal distance shall be mea
sured from the water's edge along the shortest path required 
to reach the disconnect. (680.12) 

E4203.4 Luminaires and ceiling fans. Lighting outlets, 
luminaires, and ceiling-suspended paddle fans shall be 
installed and located in accordance with Sections E4203.4.1 
through E4203.4.6. [680.22(B)] 

E4203.4.1 Outdoor location. In outdoor pool, outdoor 
spas and outdoor hot mbs areas, luminaires, lighting out
lets, and ceiling-suspended paddle fans shall not be 
installed over the pool or over the area extending 5 feet 
(1524 mm) horizontally from the inside walls of a pool 

· except where no part of the luminaire or ceiling-suspende.d 
paddle fan is less than 12 feet (3658 mm) above the maxi
mum water level. [680.22(B)(l)] 

E4203.4.2 Indoor locations. In indoor pool areas, the lim
itations of Section E4203.4.l shall apply except where the 
lurninaires, lighting outlets and ceiling-suspended paddle 
fans comply with all of the following conditions: 

1. The luminaires are of a totally enclosed type; 

2. Ceiling-suspended paddle fans are identified for use I 
beneath ceiling structures such as porches and patios . 

3. A ground-fault circuit interrupter is installed in the 
branch circuit supplying the lurninaires or ceiling
suspended paddle fans; and 

4. The distance from the bottom of the luminaire or 
ceiling-suspended paddle fan to the maximum water 
level is not less than 7 feet, 6 inches (2286 mm). 
[680.22(B)(2)] 

E4203.4.3 Low-voltage luminaires. Listed low-voitage 
luminaires not requiring grounding, not exceeding the 
low-voltage contact limit, and supplied by listed trans
formers or power supplies that comply with. Section 
E4206.l shall be permitted to be located less than 1.5 m (5 
ft) from the inside walls of the pool. [680.22(B)(6)] 
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E4203.4.4 Existing lighting outlets and luminaires. 
Existing lighting outlets and luminaires that are located 
within 5 feet (1524 mm) horizontally from the inside walls 
of pools and outdoor spas and hot tubs shall be permitted 
to be located not less than 5 feet (1524 mm) vertically 
above the maximum water level, provided that such lumi
naires and outlets are rigidly attached to the existing struc
ture and are protected by a ground-fault circuit-interrupter. 
[680.22(B)(3)] 

E4203.4.5 Indoor spas and hot tubs. 

1. Luminaires, lighting outlets, and ceiling-suspended 
paddle fans located over the spa or hot tub or within 
5 feet (1524 mm) from the inside walls of the spa or 
hot tub shall be not less than 7 feet, 6 inches (2286 
mm) above the maximum water level and shall be 
protected by a ground-fault circuit interrupter. 
[680.43(B)(l)(b)] 

Luminaires, lighting outlets, and ceiling-sus
pended paddle fans that are located 12 feet (3658 
mm) or more above the maximum water level shall 
not require ground-fault circuit interrupter protec
tion. [680.43(B)(l)(a)] 

2. Luminaires protected by a ground-fault circuit inter
rupter and complying with Item 2.1 or 2.2 shall be 
permitted to be installed less than 7 feet, 6 inches 
(2286 mm) over a spa or hot tub. 

2.1. Recessed luminaires shall have a glass or 
plastic lens and nonmetallic or electrically 
isolated metal trim, and shall be suitable for 
use in damp locations. 

2.2. Surface-mounted luminaires shall have a 
glass or plastic globe and a nonmetallic body 
or a metallic body isolated from contact. 
Such luminaires shall be suitable for use in 
damp locations. [680.43(B)(l)(c)] 

E4203.4.6 GFCI protection in adjacent areas. Lumi
naires and outlets that are installed in the area extending 
between 5 feet (1524 mm) and 10 feet (3048 mm) from the 
inside walls of pools and outdoor spas and hot tubs shall 
be protected by ground-fault circuit-interrupters except 
where such fixtures and outlets are installed not less than 5 
feet (1524 mm) above the maximum water level and are 
rigidly attached to the structure. [680.22(B)(4)] 

E4203.5 Other outlets. Other outlets such as for remote con
trol, signaling, fire alarm and communications shall be not 
less than 10 feet (3048 mm) from the inside walls of the pool. 
Measurements shall be determined in accordance with Sec
tion E4203.1. [680.22(D)] 

E4203.6 Overhead conductor clearances. Except where 
installed with the clearances specified in Table E4203.5, the 
following parts of pools and outdoor spas and hot tubs shall 
not be placed under existing service-drop conductors, over- I 
head service conductor, or any other open overhead wiring; 
nor shall such wiring be installed above the following: 

1. Pools and the areas extending not less than 10 feet, I 
(3048 mm) horizontally from the inside of the walls of 
the pool~. 

2. Diving structures and the areas extending not less than 
10 feet (3048 mm) horizontally from the outer edge of 
such structures. 

3. Observation stands, towers, and platforms and the areas 
extending not less than 10 feet (3048 mm) horizontally 
from the outer edge of such structures. 

Overhead conductors of network-powered broadband 
communications systems shall comply with the provisions in 
Table E4203.5 for conductors operating at 0 to 750 volts to 
ground. 

Utility-owned, -operated and-maintained communications 
conductors, community antenna system coaxial cables and 
the supporting messengers shall be permitted at a height of 
not less than 10 feet (3048 mm) above swimming and wading 
pools, diving structures, and observation stands, towers, and 
platforms. [680.S(A), (B), and (C)] 

E4203.7 Underground wiring. Underground wiring shall 
not be installed under or within the area extending 5 feet 
(1524 mm) horizontally from the inside walls of pools and 
outdoor hot tubs and spas except where the wiring is installed 
to supply pool, spa or hot tub equipment or where space limi
tations prevent wiring from being routed 5 feet (1524 mm) or 
more horizontally from the inside walls. Where installed 
within 5 feet (1524 mm) of the inside walls, the wiring 
method shall be a complete raceway system of rigid metal 
conduit, intermediate metal conduit or a nonmetallic raceway 
system. Metal conduit shall be corrosion resistant and suit
able for the location. The minimum cover depth shall be in 
accordance with TableE4203.7. (680.10) 

TABLE E4203.5 [Table 680.B(A)] 
OVERHEAD CONDUCTOR CLEARANCES 

INSULATED SUPPLY OR SERVICE DROP CABLES, 0-750 ALL OTHER SUPPLY OR 
VOL TS TO GROUND, SUPPORTED ON AND CABLED SERVICE DROP CONDUCTORS (feet) 

TOGETHER WITH AN EFFECTIVELY GROUNDED BARE Voltage to ground 
MESSENGER OR EFFECTIVELY GROUNDED NEUTRAL 

CONDUCTOR (feet) 0-15 kV Greater than 15 to 50 kV 

A. Clearance in any direction to the water 
level, edge of water surface, base of 22.5 25 27 
diving platform, or permanently 
anchored raft 

B. Clearance in any direction to the 
14.5 17 18 

diving platform 

For SI: 1 foot= 304.8 mm. 
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TABLE E4203.7 (680.10) 
MINIMUM BURIAL DEPTHS 

WIRING METHOD UNDERGROUND WIRING (inches) 

Rigid metal conduit 6 
Intermediate metal conduit 6 

Nonmetallic raceways listed for direct burial and under concrete exterior slab not less than 4 inches in 6 thickness and extending not less than 6 inches (162 mm) beyond the underground installation 

Nonmetallic raceways listed for direct burial without concrete encasement 18 
Other approved raceways• 18 

For SI: 1 inch= 25.4 mm. 
a. Raceways approved for bnrial only where concrete-encased shall require a concrete envelope not less than 2 inches in thickness. 

SECTION E4204 
BONDING 

E4204.1 Performance. The equipotential bonding required 
by this section shall be installed to reduce voltage gradients in 

I the prescribed areas of penuanently installed swimming pools 
and spas and hot tubs other than the storable/portable type. 

E4204.2 Bonded parts. The parts of pools, spas, and hot tubs 
specified in Items 1 through 7 shall be bonded together using 
insulated, covered or bare solid copper conductors not smaller 
than 8 A WG or using rigid metal conduit of brass or other 
identified corrosion-resistant metal. An 8 A WG or larger solid 
copper bonding conductor provided to reduce voltage gradi
ents in the pool, spa, or hot tub area shall not be required to be 
extended or attached to remote panelboards, service equip
ment, or electrodes. Connections shall be made by exothermic 
welding, by listed pressure connectors or clamps that are 
labeled as being suitable for the purpose and that are made of 
stainless steel, brass, copper or copper alloy, machine screw
type fasteners that engage not less than two threads or are 
secured with a nut, thread-forming machine screws that 
engage not less than two-threads, or terminal bars. Connection 
devices or fittings that depend solely on solder shall not be 
used. Sheet metal screws shall not be used to connect bonding 
conductors or connection devices: [680.26(B)] 

I. Conductive pool shells. Bonding to conductive pool 
shells shall be provided as specified in Item 1.1 or 1.2. 
Poured concrete, pneumatically applied or sprayed con
crete, and concrete block with painted or plastered coat
ings shall be considered to be conductive materials 
because of their water permeability and porosity. Vinyl 
liners and fiberglass composite shells shall be consid
ered to be nonconductive materials. 

1.1. Structural reinforcing steel. Unencapsulated struc
tural reinforcing steel shall be bonded together by 
steel tie wires or the equivalent. Where structural 
reinforcing steel is encapsulated in a nonconduc
tive compound, a copper conductor grid shall be 
installed in accordance with Item 1.2. 

1.2. Copper conductor grid. A copper conductor grid 
shall be provided and shall comply with Items 
1.2.1 through 1.2.4: 

1.2.1. It shall be constructed of minimum 8 A WG 
bare solid copper conductors bonded to 
each other at all points of crossing. 
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1.2.2. It shall conform to the contour of the pool. 

1.2.3. It shall be arranged in a 12-inch (305 mm) 
by 12-inch (305 mm) network of conduc
tors in a uniformly spaced perpendicular 
grid pattern with a tolerance of 4 inches 
(102mm). 

1.2.4. It shall be secured within or under the pool 
not more than 6 inches (152 mm) from the 
outer contour of the pool shell. 
[680.26(B)(l)] 

2. Perimeter surfaces. The perimeter surface shall extend 
for 3 feet (914 mm) horizontally beyond the inside 
walls of the pool and shall include unpaved surfaces, 
poured concrete surfaces and other types of paving. 
Perimeter surfaces that extend less than 3 feet (914 
mm) beyond the inside wall of the pool and that are 
separated from the pool by a permanent wall or build
ing 5 feet (1524 mm) or more in height shall require 
equipotential bonding on the pool side of the permanent 
wall or building. Bonding to perimeter surfaces shall be 
provided as specified in Item 2.1 or 2.2 and shall be 
attached to the pool, spa, or hot tub reinforcing steel or 
copper conductor grid at a minimum of four points uni
formly spaced around the perimeter of the pool, spa, or 
hot tub. For nonconductive pool shells, bonding at four 
points shall not be required. 

Exceptions: 

1. Equipotential bonding of perimeter surfaces 
shall not be required for spas and hot tubs 
where all of the following conditions apply: 

1.1. The spa or hot tub is listed as a self
contained spa for aboveground use. 

1.2. The spa or hot tub is not identified as 
suitable only for indoor use. 

1.3. The installation is in accordance with 
the manufacturer's instructions and is 
located on or above grade. 

1.4. To top rim of the spa or hot tub is not 
less than 28 in. (711 mm) above all 
perimeter surfaces that are within 30 
in. (762 mm), measured horizontally 
from the spa or hot tub. The height of 
nonconductive external steps for entry 

737 



I 

SWIMMING POOLS 

to or exit from the self-contained spa is 
not used to reduce or increase this rim 
height measurement. 

2. The equipotential bonding requirements for 
perimeter surfaces shall not apply to a listed self
contained spa or hot tub located indoors and 
installed above a finished floor. 

2.1. Structural reinforcing steel. Structural reinforcing 
steel shall be bonded in accordance with Item 1.1. 

2.2. Alternate means. Where structural reinforcing steel 
is not available or is encapsulated in a nonconduc
tive compound, a copper conductor( s) shall be used 
in accordance with Items 2.2.1 through 2.2.5: 

2.2.1. At least one minimum 8 A WG bare solid 
copper conductor shall be provided. 

2.2.2. The conductors shall follow the contour of 
the perimeter surface. 

2.2.3. Splices shall be listed. 

2.2.4. The required conductor shall be 18 to 24 
inches (457 to 610 mm) from the inside 
walls of the pool. 

2.2.5. The required conductor shall be secured 
within or under the perimeter surface 4 to 6 
inches (102 mm to 152 mm) below the sub
grade. [680.26(B)(2)] 

3. Metallic components. All metallic parts of the pool 
structure, including reinforcing metal not addressed in 
Item 1.1, shall be bonded. Where reinforcing steel is 
encapsulated with a nonconductive compound, the rein
forcing steel shall not be required to be bonded. 
[680.26(B)(3)] 

4. Underwater lighting. All metal forming shells and 
mounting brackets of no-niche luminaires shall be 
bonded. [680.26(B)(4)] 

Exception: Listed low-voltage lighting systems 
with nonmetallic forming shells shall not require 
bonding. [680.26(B)(4) Exception] 

5. Metal fittings. All metal fittings within or attached to the 
pool structure shall be bonded. Isolated parts that are not 
over 4 inches (102 mm) in any dimension and do not 
penetrate into the pool structure more than 1 inch (25 .4 
mm) shall not require bonding. [680.26(B)(5)] 

6. Electrical equipment. Metal parts of electrical equip
ment associated with the pool water circulating system, 
including pump motors and metal parts of equipment 
associated with pool covers, including electric motors, 
shall be bonded. [680.26(B)(6)] 
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Exception: Metal parts of listed equipment incorpo
rating an approved system of double insulation shall 
not be bonded. [680.26(B)(6) Exception] 

6.1. Double-insulated water pump motors. Where a 
double-insulated water pump motor is installed 
under the provisions of this item, a solid 8 
A WG copper conductor of sufficient length to 
make a bonding connection to a replacement 

motor shall be extended from the bonding grid 
to an accessible point in the vicinity of the pool 
pump motor. Where there is no connection 
between the swimming pool bonding grid and 
the equipment grounding system for the prem
ises, this bonding conductor shall be connected 
to the equipment grounding conductor of the 
motor circuit. [680.26(B)(6)(a)] 

6.2. Pool water heaters. For pool water heaters rated 
at more than 50 amperes and having specific 
instructions regarding bonding and grounding, 
only those parts designated to be bonded shall 
be bonded and only those parts designated to be 
grounded shall be grounded. [680.26(B)(6)(b)] 

7. All fixed metal parts including, but not limited to, 
metal-sheathed cables and raceways, metal piping, 
metal awnings, metal fences and metal door and win
dow frames. [680.26(B)(7)] 

Exceptions: 

1. Those separated from the pool by a permanent 
barrier that prevents contact by a person shall 
not be required to be bonded. [680.26(B)(7) 
Exception No. 1] 

2. Those greater than 5 feet (1524 mm) horizon
tally from the inside walls of the pool shall not 
be required to be bonded. [680.26(B)(7) 
Exception No. 2] 

3. Those greater than 12 feet (3658 mm) mea
sured vertically above the maximum water 
level of the pool, or as measured vertically 
above any observation stands, towers, or plat
forms, or any diving structures, shall not be 
required to be bonded. [680.26(B)(7) Excep
tion No. 3] 

E4204.3 Pool water. Where none of the bonded parts is in 
direct connection with the pool water, the pool water shall be 
in direct contact with an approved corrosion-resistant con
ductive surface that exposes not less than 9 in.2 (5800 mm2

) 

of surface area to the pool water at all times. The conductive 
surface shall be located where it is not exposed to physical 
damage or dislodgement during usual pool activities, and it 
shall be bonded in accordance with Section E4204.2. 

E4204.4 Bonding of outdoor hot tubs and spas. Outdoor 
hot tubs and spas shall comply with the bonding requirements 
of Sections E4204.l through E4204.3. Bonding by metal-to
metal mounting on a common frame or base shall be permit
ted. The metal bands or hoops used to secure wooden staves 
shall not be required to be bonded as required in Section 
E4204.2. [680.42 and 680.42(B)] 

E4204.5 Bonding of indoor hot tubs and spas. The follow
ing parts of indoor hot tubs and spas shall be bonded together: 

1. All metal fittings within or attached to the hot tub or 
spa structure. [680.43(D)(l)] 

2. Metal parts of electrical equipment associated with the 
hot tub or spa water circulating system, including pump 
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motors unless part of a listed self-contained spa or hot 
tub. [680.43(D)(2)] 

3. Metal raceway and metal piping that are within 5 feet 
(1524 mm) of the inside walls of the hot tub or spa and 
that are not separated from the spa or hot tub by a per
manent barrier. [680.43(D)(3)] 

4. All metal surfaces that are within 5 feet (1524 mm) of 
the inside walls of the hot tub or spa and that are not 
separated from the hot tub or spa area by a permanent 
barrier. [680.43(D)(4)] 

Exception: Small conductive surfaces not likely to 
become energized, such as air and water jets and 
drain fittings, where not connected to metallic pip
ing, towel bars, mirror frames, and similar nonelec
trical equipment, shall not be required to be bonded. 
[680.43(D)(4) Exception] 

5. Electrical devices and controls that are not associated 
with the hot tubs or spas and that are located less than 5 
feet (1524 mm) from such units. [680.43(D)(5)] 

E4204.5.1 Methods. All metal parts associated with the 
hot tub or spa shall be bonded by any of the following 
methods: 

1. The interconnection of threaded metal piping and 
fittings. [680.43(E)(l)] 

2. Metal-to-metal mounting on a common frame or 
base. [680.43(E)(2)] 

3. The provision of an insulated, covered or bare solid 
copper bonding jumper not smaller than 8 A WG.It 
shall not be the intent to require that the 8 A WG or 
larger solid copper bonding conductor be extended 
or attached to any remote panelboard, service equip
ment, or any electrode, but only that it shall be 
employed to eliminate voltage gradients in the hot 
tub or spa area as prescribed. [680.43(E)(3)] 

E4204.5.2 Connections. Connections to bonded parts 
shall be made in accordance with Section E3406.13.l. 

SECTION E4205 
GROUNDING 

E4205.1 Equipment to be grounded. The following equip
ment shall be grounded: 

1. Through-wall lighting assemblies and underwater lurni
naires other than those low-voltage lighting products 
listed for the application without a grounding conduc
tor. 

2. All electrical equipment located within 5 feet (1524 
mm) of the inside wall of the pool, spa or hot tub. 

3. All electrical equipment associated with the recirculat-
ing system of the pool, spa or hot tub. 

4. Junction boxes. 

5. Transformer and power supply enclosures. 

6. Ground-fault circuit-interrupters. 
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7. Panelboards that are not part of the service equipment 
and that supply any electrical equipment associated 
with the pool, spa or hot tub. (680.7) 

E4205.2 Luminaires and related equipment. Other than 
listed low-voltage lurninaires not requiring grounding, all 
through-wall lighting assemblies, wet-niche, dry-niche, or 
no-niche lurninaires shall be connected to an insulated copper 
equipment grounding conductor sized in accordance with 
Table E3908.12 but not smaller than 12 A WG. The equip
ment grounding conductor between the wiring chamber of the 
secondary winding of a transformer and a junction box shall 
be sized in accordance with the overcurrent device in such 
circuit. The junction box, transformer enclosure, or other 
enclosure in the supply circuit to a wet-niche or no-niche 
luminaire and the field-wiring chamber of a dry-niche lurni
naire shall be grounded to the equipment grounding terminal 
of the panelboard. The equipment grounding terminal shall be 
directly connected to the panelboard enclosure. The equip
ment grounding conductor shall be installed without joint or 
splice. [680.23(F)(2) and 680.23(F)(2) Exception] 

Exceptions: 

1. Where more than one underwater lurninaire is sup
plied by the same branch circuit, the equipment 
grounding conductor, installed between the junction 
boxes, transformer enclosures, or other enclosures in 
the supply circuit to wet-niche lurninaires, or 
between the field-wiring compartments of dry-niche 
lurninaires, shall be permitted to be terminated on 
grounding terminals. [680.23(F)(2)(a)] 

2. Where an underwater lurninaire is supplied from a 
transformer, ground-fault circuit-interrupter, clock
operated switch, or a manual snap switch that is 
located between the panelboard and a junction box 
connected to the conduit that extends directly to the 
underwater lurninaire, the equipment grounding 
conductor shall be permitted to terminate on ground
ing terminals on the transformer, ground-fault cir
cuit-interrupter, clock~operated switch enclosure, or 
an outlet box used to enclose a snap switch. 
[680.23(F)(2)(b )] 

E4205.3 Nonmetallic conduit. Where a nonmetallic conduit 
is installed between a forming shell and a junction box, trans
former enclosure, or other enclosure, a 8 A WG insulated cop
per bonding jumper shall be installed in this conduit except 
where a listed low-voltage lighting system not requiring 
grounding is used. The bonding jumper shall be terminated in 
the forming shell, junction box or transformer enclosure, or 
ground-fault circuit-interrupter enclosure. The termination of 
the 8 A WG bonding jumper in the forming shell shall be cov
ered with, or encapsulated in, a listed potting compound to 
protect such connection from the possible deteriorating effect 
of pool water. [680.23(B)(2)(b)] 

E4205.4 Flexible cords. Other than listed low-voltage light
ing systems not requiring grounding, wet-niche lurninaires 
that are supplied by a flexible cord or cable shall have all 
exposed noncurrent-carrying metal parts grounded by an 
insulated copper equipment grounding conductor that is an 
integral part of the cord or cable. This grounding conductor 
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shall be connected to a grounding tenninal in the supply junc
tion box, transformer enclosure, or other enclosure. The 
grounding conductor shall not be smaller than the supply con
ductors and not smaller than 16 A WG. [680.23(B)(3)] 

E4205.5 Motors. Pool-associated motors shall be connected 
to an insulated copper equipment grounding conductor sized 
in accordance with Table E3908.12, but not smaller than 12 
A WG. Where the branch circuit supplying the motor is 
installed in the interior of a one-family dwelling or in the 
interior of accessory buildings associated with a one-family 
dwelling, using a cable wiring method pennitted by Table 
E4202.l, an uninsulated equipment grounding conductor 
shall be pennitted provided that it is enclosed within the outer 
sheath of the cable assembly. [680.21(A)(l) and (A)(4)] 

E4205.6 Feeders. An equipment grounding conductor shall 
be installed with the feeder conductors between the ground
ing terminal of the pool equipment panelboard and the 
grounding tenninal of the applicable service equipment. The 
equipment grounding conductor shall be insulated, shall be 
sized in accordance with Table E3908.12, and shall be not 
smaller than 12 A WG. 

E4205.6.1 Separate buildings. A feeder to a separate 
building or structure shall be pennitted to supply swim
ming pool equipment branch circuits, or feeders supplying 
swimming pool equipment branch circuits, provided that 
the grounding arrangements in the separate building meet 
the requirements of Section E3607.3. The feeder equip
ment grounding conductor shall be an insulated conductor. 
(680.25(B)(2)] 

E4205.7 Cord-connected equipment. Where fixed or sta
tionary equipment is connected with a flexible cord to facili
tate removal or disconnection for maintenance, repair, or 
storage, as provided in Section E4202.2, the equipment 
grounding conductors shall be connected to a fixed metal part 
of the assembly. The removable part shall be mounted on or 
bonded to the fixed metal part. [680.7(C)] 

E4205.8 Other equipment. Other electrical equipment shall 
be grounded in accordance with Section E3908. (Article 250, 
Parts V, VI, and VII; and 680.6) 

SECTION E4206 
EQUIPMENT INSTALLATION 

E4206.1 Transformers and power supplies. Transformers 
and power supplies used for the supply of underwater lumi
naires, together with the transformer or power supply enclo
sure, shall be listed for swimming pool and spa use. The 
transformer or power supply shall incorporate either a trans
former of the isolated-winding type with an ungrounded sec
ondary that has a grounded metal barrier between the primary 
and secondary windings, or a transformer that incorporates an 
approved system of double insulation between the primary 
and secondary windings. [680.23(A)(2)] 

E4206.2 Ground-fault circuit-interrupters. Ground-fault 
circuit-interrupters shall be self-contained units, circuit-breaker 
types, receptacle types or other approved types. (680.5) 

E4206.3 Wiring on load side of ground-fault circuit-inter
rupters and transformers. For other than grounding con-
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ductors, conductors installed on the load side of a ground
fault circuit-interrupter or transformer used to comply with 
the provisions of Section E4206.4, shall not occupy race
ways, boxes, or enclosures containing other conductors 
except where the other conductors are protected by ground
fault circuit interrupters or are grounding conductors. Supply 
conductors to a feed-through type ground-fault circuit inter
rupter shall be pennitted in the same enclosure. Ground-fault 
circuit interrupters shall be pennitted in a panelboard that 
contains circuits protected by other than ground-fault circuit 
interrupters. [680.23(F)(3)] 

E4206.4 Underwater luminaires. The design of an under
water luminaire supplied from a branch circuit either directly 
or by way of a transformer or power supply meeting the 
requirements of Section E4206.1, shall be such that, where 
the fixture is properly installed without a ground-fault circuit
interrupter, there is no shock hazard with any likely combina
tion of fault conditions during normal use (not relamping). In 
addition, a ground-fault circuit-interrupter shall be installed 
in the branch circuit supplying luminaires operating at more 
than the low-voltage contact limit, such that there is no shock 
hazard during relamping. The installation of the ground-fault 
circuit-interrupter shall be such that there is no shock hazard 
with any likely fault-condition combination that involves a 
person in a conductive path from any ungrounded part of the 
branch circuit or the luminaire to ground. Compliance with 
this requirement shall be obtained by the use of a listed 
underwater luminaire and by installation of a listed ground
fault circuit-interrupter in the branch circuit or a listed trans
former or power supply for luminaires operating at more than 
the low-voltage contact limit. Luminaires that depend on sub
mersion for safe operation shall be inherently protected 
against the hazards of overheating when not submerged. 
[680.23(A)(l), (A)(3), (A)(7) and (A)(8)] 

E4206.4.1 Maximum voltage. Luminaires shall not be 
installed for operation on supply circuits over 150 volts 
between conductors. [680.23(A)(4)] 

E4206.4.2 Luminaire location. Luminaires mounted in 
walls shall be installed with the top of the fixture lens not 
less than 18 inches (457 mm) below the normal water 
level of the pool, except where the luminaire is listed and 
identified for use at a depth of not less than 4 inches (102 
mm) below the normal water level of the pool. A lumi
naire facing upward shall have the lens adequately 
guarded to prevent contact by any person or shall be listed 
for use without a guard. [680.23(A)(5) and (A)(6)] 

E4206.5 Wet-niche luminaires. Forming shells shall be 
installed for the mounting of all wet-niche underwater lumi
naires and shall be equipped with provisions for conduit 
entries. Conduit shall extend from the fonning shell to a suit
able junction box or other enclosure located as provided in 
Section E4206.9. Metal parts of the luminaire and fonning 
shell in contact with the pool water shall be of brass or other 
approved corrosion-resistant metal. [680.23(B)(l)] 

The end of flexible-cord jackets and flexible-cord conduc
tor tenninations within a luminaire shall be covered with, or 
encapsulated in, a suitable potting compound to prevent the 
entry of water into the luminaire through the cord or its con-
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ductors. If present, the grounding connection within a lurni
naire shall be similarly treated to protect such connection 
from the deteriorating effect of pool water in the event of 
water entry into the luminaire. [680.23(B)(4)] 

Lurninaires shall be bonded to and secured to the forming 
shell by a positive locking device that ensures a low-resis
tance contact and requires a tool to remove the lurninaire 
from the forming shell. [680.23(B)(5)] 

E4206.5.l Servicing. All wet-niche luminaires shall be 
removable from the water for inspection, relamping, or 
other maintenance. The forming shell location and length 
of cord in the forming shell shall permit personnel to place 
the removed luminaire on the deck or other dry location 
for such maintenance. The lurninaire maintenance location 
shall be accessible without entering or going into the pool 
water. [680.23(B)(6)] 

E4206.6 Dry-niche luminaires. Dry-niche lurninaires shall 
have provisions for drainage of water. Other than listed low
voltage lurninaires not requiring grounding, a dry-niche lumi
naire shall have means for accommodating one equipment 
grounding conductor for each conduit entry. Junction boxes 
shall not be required but, if used, shall not be required to be ele
vated or located as specified in Section E4206.9 if the lurni
naire is specifically identified for the purpose. [680.23(C)(l) 
and (C)(2)] 

E4206.7 No-niche luminaires. No-niche lurninaires shall be 
listed for the purpose and shall be installed in accordance 
with the requirements of Section E4206.5. Where connection 
to a forming shell is specified, the connection shall be to the 
mounting bracket. [680.23(D)] 

E4206.8 Through-wall lighting assembly. A through-wall 
lighting assembly shall be equipped with a threaded entry or 
hub, or a nonmetallic hub, for the purpose of accommodating 
the termination of the supply conduit. A through-wall lighting 
assembly shall meet the construction requirements of Section 
E4205.4 and be installed in accordance with the requirements 
of Section E4206.5 Where connection to a forming shell is 
specified, the connection shall be to the conduit termination 
point. [680.23(E)] 

E4206.9 Junction boxes and enclosures for transformers 
or ground-fault circuit interrupters. Junction boxes for 
underwater lurninaires and enclosures for transformers and 
ground-fault circuit-interrupters that supply underwater lurni
naires shall comply with the following: [680.24(A)] 

E4206.9.1 Junction boxes. A junction box connected to a 
conduit that extends directly to a forming shell or mount
ing bracket of a no-niche lurninaire shall be: 

1. Listed as a swimming pool junction box; 
[680.24(A)(l)] 

2. Equipped with threaded entries or hubs or a nonme
tallic hub; [680.24(A)(l)(l)] 

3. Constructed of copper, brass, suitable plastic, or 
other approved corrosion-resistant material; 
[680.24(A)(l )(2)] 

4. Provided with electrical continuity between every 
connected metal conduit and the grounding termi-

2015 INTERNATIONAL RESIDENTIAL CODE® 

SWIMMING POOLS 

nals by means of copper, brass, or other approved 
corrosion-resistant metal that is integral with the 
box; and [680.24(A)(1)(3)] 

5. Located not less than 4 inches (102 mm), measured 
from the inside of the bottom of the box, above the 
ground level, or pool deck, or not less than 8 inches 
(203 mm) above the maximum pool water level, 
whichever provides the greatest elevation, and shall 
be located not less than 4 feet (1219 mm) from the 
inside wall of the pool, unless separated from the 
pool by a solid fence, wall or other permanent bar
rier. Where used on a lighting system operating at 
the low-voltage contact limit or less, a flush deck 
box shall be permitted provided that an approved 
potting compound is used to fill the box to prevent 
the entrance of moisture; and the flush deck box is 
located not less than 4 feet (1219 mm) from the 
inside wall of the pool. [680.24(A)(2)] 

E4206.9.2 Other enclosures. An enclosure for a trans
former, ground-fault circuit-interrupter or a similar device 
connected to a conduit that extends directly to a forming 
shell or mounting bracket of a no-niche lurninaire shall be: 

1. Listed and labeled for the purpose, comprised of 
copper, brass, suitable plastic, or other approved 
corrosion-resistant material; [680.24(B)(l)] 

2. Equipped with threaded entries or hubs or a nonme
tallic hub; [680.24(B)(2)] 

3. Provided with an approved seal, such as duct seal at 
the conduit connection, that prevents circulation of 
air between the conduit and the enclosures; 
[680.24(B)(3)] 

4. Provided with electrical continuity between every 
connected metal conduit and the grounding termi
nals by means of copper, brass or other approved 
corrosion-resistant metal that is integral with the 
enclosures; and [680.24(B)(4)] 

5. Located not less than 4 inches (102 mm), measured 
from the inside bottom of the enclosure, above the 
ground level or pool deck, or not less than 8 inches 
(203 mm) above the maximum pool water level, 
whichever provides the greater elevation, and shall 
be located not less than 4 feet (1219 mm) from the 
inside wall of the pool, except where separated from 
the pool by a solid fence, wall or other permanent 
barrier. [680.24(B)(2)] 

E4206.9.3 Protection of junction boxes and enclosures. 
Junction boxes and enclosures mounted above the grade of 
the finished walkway around the pool shall not be located 
in the walkway unless afforded additional protection, such 
as by location under diving boards or adjacent to fixed 
structures. [680.24(C)] 

E4206.9.4 Grounding terminals. Junction boxes, trans
former and power supply enclosures, and ground-fault cir
cuit-interrupter enclosures connected to a conduit that 
extends directly to a forming shell or mounting bracket of 
a no-niche luminaire shall be provided with grounding ter-
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minals in a quantity not less than the number of conduit 
entries plus one. [680.24(D)] 

E4206.9.5 Strain relief. The termination of a flexible cord 
of an underwater luminaire within a junction box, trans
former or power supply enclosure, ground-fault circuit
interrupter, or other enclosure shall be provided with a 
strain relief. [680.24(E)] 

E4206.10 Underwater audio equipment. Underwater audio 
equipment shall be identified for the purpose. [680.27(A)] 

E4206.10.1 Speakers. Each speaker shall be mounted in 
an approved metal forming shell, the front of which is 
enclosed by a captive metal screen, or equivalent, that is 
bonded to and secured to the forming shell by a positive 
locking device that ensures a low-resistance contact and 
requires a tool to open for installation or servicing of the 
speaker. The forming shell shall be installed in a recess in 
the wall or floor of the pool. [680.27(A)(l)] 

E4206.10.2 Wiring methods. Rigid metal conduit of 
brass or other identified corrosion-resistant metal, rigid 
polyvinyl chloride conduit, rigid thermosetting resin con
duit or liquid-tight flexible nonmetallic conduit (LFNC-B) 
shall extend from the forming shell to a suitable junction 
box or other enclosure as provided in Section E4206.9. 
Where rigid nonmetallic conduit or liquid-tight flexible 
nonmetallic conduit is used, an 8 A WG solid or stranded 
insulated copper bonding jumper shall be installed in this 
conduit with provisions for terminating in the forming 
shell and the junction box. The termination of the 8 A WG 
bonding jumper in the forming shell shall be covered with, 
or encapsulated in, a suitable potting compound to protect 
such connection from the possible deteriorating effect of 
pool water. [680.27(A)(2)] 

E4206.10.3 Forming shell and metal screen. The form
ing shell and metal screen shall be of brass or other 
approved corrosion-resistant metal. Forming shells shall 
include provisions for terminating an 8 A WG copper con
ductor. [680.27(A)(3)] 

E4206.11 Electrically operated pool covers. The electric 
motors, controllers, and wiring for pool covers shall be 
located not less than 5 feet (1524 mm) from the inside wall of 
the pool except where separated from the pool by a wall, 
cover, or other permanent barrier. Electric motors installed 
below grade level shall be of the totally enclosed type. The 

I electric motor and controller shall be connected to a branch 
circuit protected by a ground-fault circuit-interrupter. The 
device that controls the operation of the motor for an electri
cally operated pool cover shall be located so that the operator 
has full view of the pool. [680.27(B)(l) and (B)(2)] 

E4206.12 Electric pool water heaters. Electric pool water 
heaters shall have the heating elements subdivided into loads 
not exceeding 48 amperes and protected at not more than 60 
amperes. The ampacity of the branch-circuit conductors and 
the rating or setting of overcurrent protective devices shall be 
not less than 125 percent of the total nameplate load rating. 
(680.9) 

E4206.13 Pool area heating. The provisions of Sections 
E4206.13.l through E4206.13.3 shall apply to all pool deck 

742 

areas, including a covered pool, where electrically operated 
comfort heating units are installed within 20 feet (6096 mm) 
of the inside wall of the pool. [680.27(C)] 

E4206.13.1 Unit heaters. Unit heaters shall be rigidly 
mounted to the structure and shall be of the totally 
enclosed or guarded types. Unit heaters shall not be 
mounted over the pool or within the area extending 5 feet 
(1524 mm) horizontally from the inside walls of a pool. 
[680.27(C)(l)] 

E4206.13.2 Permanently wired radiant heaters. Electric 
radiant heaters shall be suitably guarded and securely fas
tened to their mounting devices. Heaters shall not be 
installed over a pool or within the area extending 5 feet 
(1524 mm) horizontally from the inside walls of the pool 
and shall be mounted not less than 12 feet (3658 mm) ver
tically above the pool deck. [680.27(C)(2)] 

E4206.13.3 Radiant heating cables prohibited. Radiant 
heating cables embedded in or below the deck shall be 
prohibited. [680.27(C)(3)] 

SECTION E4207 
STORABLE SWIMMING POOLS, 

STORABLE SPAS, AND STORABLE HOT TUBS I 
E4207.1 Pumps. A cord and plug-connected pool filter pump 
for use with storable pools shall incorporate an approved sys
tem of double insulation or its equivalent and shall be pro
vided with means for grounding only the internal and 
nonaccessible noncurrent-carrying metal parts of the appli
ance. 

The means for grounding shall be an equipment grounding 
conductor run with the power-supply conductors in a flexible 
cord that is properly terminated in a grounding-type attach
ment plug having a fixed grounding contact. Cord and plug
connected pool filter pumps shall be provided with a ground
fault circuit interrupter that is an integral part of the attach
ment plug or located in the power supply cord within 12 
inches (305 mm) of the attachment plug. (680.31) 

E4207.2 Ground-fault circuit-interrupters required. Elec
trical equipment, including power-supply cords, used with 
storable pools shall be protected by ground-fault circuit-inter
rupters. 125-volt, 15- and 20-ampere receptacles located 
within 20 feet (6096 mm) of the inside walls of a storable 
pool, storable spa, or storable hot tub shall be protected by a I 
ground-fault circuit interrupter. In determining these dimen
sions, the distance to be measured shall be the shortest path 
that the supply cord of an appliance connected to the recepta
cle would follow without passing through a floor, wall, ceil
ing, doorway with hinged or sliding door, window opening, 
or other effective permanent barrier. (680.32) 

E4207.3 Luminaires. Lurninaires for storable pools, storable I 
spas, and storable hot tubs shall not have exposed metal parts 
and shall be listed for the purpose as an assembly. In addition, 
luminaires for storable pools shall comply with the require
ments of Section E4207.3.l or E4207.3.2. (680.33) 

E4207.3.l Within the low-voltage contact limit. A lumi
naire installed in or on the wall of a storable pool shall be 
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part of a cord and plug-connected lighting assembly. The 
assembly shall: 

1. Have a luminaire lamp that is suitable for the use at 
the supplied voltage; 

2. Have an impact-resistant polymeric lens, luminaire 
body, and transformer enclosure; 

3. Have a transformer meeting the requirements of sec
tion E4206.1 with a primary rating not over 150 
volts; and 

4. Have no exposed metal parts. [680.33(A)] 

E4207.3.2 Over the low-voltage contact limit but not 
over 150 volts. A lighting assembly without a transformer 
or power supply, and with the luminaire lamp(s) operating 
at over the low-voltage contact limit, but not over 150 
volts, shall be permitted to be cord and plug-connected 
where the assembly is listed as an assembly for the pur
pose and complies with all of the following: 

1. It has an impact-resistant polymeric lens and lumi
naire body. 

2. A ground-fault circuit interrupter with open neutral 
conductor protection is provided as an integral part 
of the assembly. 

3. The luminaire lamp is permanently connected to the 
ground-fault circuit interrupter with open-neutral 
protection. 

4. It complies with the requirements of Section 
E4206.4. 

5. It has no exposed metal parts. [680.33(B)] 

E4207.4 Receptacle locations. Receptacles shall be located 

I :riot less than 6 feet (1829 mm) from the inside walls of a stor
able pool, storable spa or storable hot tub. In determining these 
dimensions, the distance to be measured shall be the shortest 
path that the supply cord of an appliance connected to the 
receptacle would follow without passing through a floor, wall, 
ceiling, doorway with hinged or sliding door, window open
ing, or other effective permanent barrier. (680.34) 

E4207.5 Clearances. Overhead conductor installations shall 
comply with Section E4203.6 and underground conductor 
installations shall comply with Section E4203.7. 

E4207.6 Disconnecting means. Disconnecting means for 
storable pools and storable/portable spas and hot tubs shall 
comply with Section E4203.3. 

E4207.7 Ground-fault circuit interrupters. Ground-fault 
circuit interrupters shall comply with Section E4206.2. 

E4207.8 Grounding of equipment. Equipment shall be 
grounded as required by Section E4 205 .1. 

E4207 .9 Pool water heaters. Electric pool water heaters shall 
comply with Section E4206.12. 

SECTION E4208 
SPAS AND HOT TUBS 

E4208.l Ground-fault circuit-interrupters. The outlet(s) 
that supplies a self-contained spa or hot tub, or a packaged 
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spa or hot tub equipment assembly, or a field-assembled spa 
or hot tub with a heater load of 50 amperes or less, shall be 
protected by a ground-fault circuit-interrupter. (680.44) 

A listed self-contained unit or listed packaged equipment 
assembly marked to indicate that integral ground-fault cir
cuit-interrupter protection is provided for all electrical parts 
within the unit or assembly, including pumps, air blowers, 
heaters, lights, controls, sanitizer generators and wiring, shall 
not require that the outlet supply be protected by a ground
fault circuit interrupter. [680.44(A)] 

E4208.2 Electric water heaters. Electric spa and hot tub 
water heaters shall be listed and shall have the heating ele
ments subdivided into loads not exceeding 48 amperes and 
protected at not more than 60 amperes. The ampacity of the 
branch-circuit conductors, and the rating or setting of over
current protective devices, shall be not less than 125 percent 
of the total nameplate load rating. (680.9) 

E4208.3 Underwater audio equipment. Underwater audio 
equipment used with spas and hot tubs shall comply with the 
provisions of Section E4206.10. [680.43(G)] 

E4208.4 Emergency switch for spas and hot tubs. A 
clearly labeled emergency shutoff or control switch for the 
purpose of stopping the motor(s) that provides power to the 
recirculation system and jet system shall be installed at a 
point that is readily accessible to the users, adjacent to and 
within sight of the spa or hot tub and not less than 5 feet 
(1524 mm) away from the spa or hot tub. This requirement 
shall not apply to single-family dwellings. (680.41) 

SECTION E4209 
HYDROMASSAGEBATHTUBS 

E4209.l Ground-fault circuit-interrupters. Hydromassage 
bathtubs and their associated electrical components shall be 
supplied by an individual branch circuit(s) and protected by a 
readily accessible ground-fault circuit-interrupter. All 125-
volt, single-phase receptacles not exceeding 30 amperes and · 
located within 6 feet (1829 mm) measured horizontally of the 
inside walls of a hydromassage tub shall be protected by a 
ground-fault circuit interrupter(s). (680.71) 

E4209.2 Other electric equipment. Luminaires, switches, 
receptacles, and other electrical equipment located in the 
same room, and not directly associated with a hydromassage 
bathtub, shall be installed in accordance with the require
ments of this code relative to the installation of electrical 
equipment in bathrooms. (680. 72) 

E4209.3 Accessibility. Hydromassage bathtub electrical 
equipment shall be accessible without damaging the building 
structure or building finish. Where the hydromassage bathtub 
is cord- and plug-connected with the supply receptacle acces
sible only through a service access opening, the receptacle 
shall be installed so that its face is within direct view and not 
more than 12 inches (305 mm) from the plane of the opening. 
(680.73) 

E4209.4 Bonding. Both metal piping systems and grounded I 
metal parts in contact with the circulating water shall be 
bonded together using an insulated, covered or bare solid 
copper bonding jumper not smaller than 8 A WG. The bond-
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ing jumper shall be connected to the terminal on the circulat
ing pump motor that is intended for this purpose. The 
bonding jumper shall not be required to be connected to a . 
double insulated circulating pump motor. The 8 A WG or 
larger solid copper bonding jumper shall be required for equi
potential bonding in the area of the hydromassage bathtub 
and shall not be required to be extended or attached to any 
remote panelboard, service equipment, or any electrode. 
Where a double-insulated circulating pump motor is used, the 
8 A WG or larger solid copper bonding jumper shall be long 
enough to terminate on a replacement nondouble-insulated 
pump motor and shall be terminated to the equipment 
grounding conductor of the branch circuit for the motor. 
(680.74) 
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CHAPTER43 

CLASS 2 REMOTE-CONTROL, 
SIGNALING AND POWER-LIMITED CIRCUITS 

SECTION E4301 
GENERAL 

E4301.1 Scope. This chapter contains requirements for 
power supplies and wiring methods associated with Class 2 
remote-control, signaling, and power-limited circuits that are 
not an integral part of a device or appliance. Other classes of 
remote-control, signaling and power-limited conductors shall 
comply with Article 725 ofNFPA 70. (725.1) 

E4301.2 Definitions. 

CLASS 2 CIRCUIT. That portion of the wiring system 
between the load side of a Class 2 power source and the con
nected equipment. Due to its power limitations, a Class 2 cir
cuit considers safety from a fire initiation standpoint and 
provides acceptable protection from electric shock. (725.2) 

REMOTE-CONTROL CIRCUIT. Any electrical circuit 
that controls any other circuit through a relay or an equivalent 
device. (Article 100) 

SIGNALING CIRCUIT. Any electrical circuit that ener
gizes signaling equipment. (Article 100) 

SECTION E4302 
POWER SOURCES 

E4302.1 Power sources for Class 2 circuits. The power 
source for a Class 2 circuit shall be one of the following: 

1. A listed Class 2 transformer. 

2. A listed Class 2 power supply. 

3. Other listed equipment marked to identify the Class 2 
power source. 

4. Listed information technology (computer) equipment 
limited power circuits. 

5. A dry-cell battery provided that the voltage is 30 volts 
or less and the capacity is equal to or less than that 
available from series connected No. 6 carbon zinc cells. 
[725.121(A)] 

E4302.2 Interconnection of power sources. A Class 2 
power source shall not have its output connections paralleled 
or otherwise interconnected with another Class 2 power 
source except where listed for such interconnection. 
[725.12l(B)] 

SECTION E4303 
WIRING METHODS 

E4303.1 Wiring methods on supply side of Class 2 power 
source. Conductors and equipment on the supply side of the 
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power source shall be installed in accordance with the appro
priate requirements of Chapters 34 through 41. Transformers 
or other devices supplied from electric light or power circuits 
shall be protected by an over-current device rated at not over 
20 amperes. The input leads of a transformer or other power 
source supplying Class 2 circuits shall be permitted to be 
smaller than 14 AWG, if not over 12 inches (305 mm) long 
and if the conductor insUlation is rated at not less than 600 
volts. In no case shall such leads be smaller than 18 A WG. 
(725.127 and 725.127 Exception) 

E4303.2 Wiring methods and materials on load side of the 
Class 2 power source. Class 2 cables installed as wiring 
within buildings shall be listed as being resistant to the spread 
of fire and listed as meeting the criteria specified in Sections 
E4303.2.l through E4303.2.3. Cables shall be marked in 
accordance with Section E4303.2.4. Cable substitutions as 
described in Table E4303.2 and wiring methods covered in 
Chapter 38 shall also be permitted. (725.130 (B); 725.135 
(A), (C), (G) and (M); 725.154; Table 725.154; Figure 
725.154 (A); and 725.179) 

TABLE E4303.2 
CABLE USES AND PERMITTED SUBSTITUTIONS 

[Figure 725.154(A)] 

CABLE TYPE USE PERMITTED SUBSTITUTIONS" 

CL2P 
Class 2 

CMP,CL3P 
Plenum Cable 

CL2R 
Class 2 

CMP, CL3P, CL2P, CMR, CL3R 
Plenum Cable 

CL2 Class 2 Cable 
CMP, CL3P, CL2P, CMR, CL3R, 

CL2R CMG, CM, CL3 

Class 2 Cable, 
CMP, CL3P CL2P, CMR, 

CL2X Limited Use 
CL3R, CL2R, CMG, CM, 
CL3, CL2, CMX, CL3X 

a. For identification of cables other than Class 2 cables, see NFP A 70. 

E4303.2.1 Type CL2P cables. Cables installed in ducts, 
plenums and other spaces used to convey environmental 
air shall be Type CL2P cables listed as being suitable for 
the use and listed as having adequate fire-resistant and low 
smoke-producing characteristics. [725.179(A)] 

E4303.2.2 Type CL2 cables. Cables for general-purpose 
use, shall be listed as being resistant to the spread of fire 
and listed for the use. [725.179 (C)] 

E4303.2.3 Type CL2X cables. Type CL2X limited-use 
cable shall be listed as being suitable for use in dwellings 
and for the use and in raceways and shall also be listed as 
being flame retardant. Cables with a diameter of less than 
1
/ 4 inch (6.4 mm) shall be permitted to be installed without 

a raceway. [725.179.(D)] 
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E4303.2.4 Type CL2R cables. Cables installed in a verti
cal run in a shaft or installed from floor to floor shall be 
listed as suitable. for use in a vertical run in a shaft or from 
floor to floor and shall also be listed as having fire-resis
tant characteristics capable of preventing fire from being 
conveyed from floor to floor. [725. l 79(B)] 

Exception: CL2X and CL3X cables with a diameter of 
less than 1

/ 4 inch (6.4 mm) and CL2 and CL3 cables 
shall be permitted in risers in one- and two-family 
dwelling units. [725.154 (G)] 

E4303.2.5 Marking. Cables shall be marked in accor
dance with Table E4303.2.5. Voltage ratings shall not be 
marked on cables. 

Table E4303.2.5 [Table 725.179(K)] 
CABLE MARKING 

CABLE MARKING TYPE 

CL2P Class 2 plenum cable 

CL2R Class 2 riser cable 

CL2 Class 2 cable 

CL2X Class 2 cable, limited use 

SECTION E4304 
INSTALLATION REQUIREMENTS 

E4304.1 Separation from other conductors. In cables, com
partments, enclosures, outlet boxes, device boxes, and race
ways, conductors of Class 2 circuits shall not be placed in any 
cable, compartment, enclosure, outlet box, device box, race
way, or similar fitting with conductors of electric light, power, 
Class 1 and nonpower-limited fire alarm circuits. (725.136) 

Exceptions: 
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1. Where the conductors of the electric light, power, 
Class 1 and nonpower-limited fire alarm circuits are 
separated by a barrier from the Class 2 circuits. In 
enclosures, Class 2 circuits shall be permitted to be 
installed in a raceway within the enclosure to sepa
rate them from Class 1, electric light, power and 
nonpower-limited fire alarm circuits. [725.136(B)] 

2. Class 2 conductors in compartments, enclosures, 
device boxes, outlet boxes and similar fittings where 
electric light, power, Class 1 or nonpower-limited fire 
alarm circuit conductors are introduced solely to con
nect to the equipment connected to the Class 2 cir
cuits. The electric light, power, Class 1 and 
nonpower-limited fire alarm circuit conductors shall 
be routed to maintain a minimum of 1/ 4 inch (6.4 mm) 
separation from the conductors and cables of the 
Class 2 circuits; or the electric light power, Class 1 
and nonpower-limited fire alarm circuit conductors 
operate at 150 volts or less to ground and the Class 2 
circuits are installed using Types CL3, CL3R, or 
CL3P or permitted substitute cables, and provided 
that these Class 3 cable conductors extending beyond 
their jacket are separated by a minimum of 1/ 4 inch 
(6.4 mm) or by a nonconductive sleeve or nonconduc
tive barrier from all other conductors. [725.136(D)] 

E4304.2 Other applications. Conductors of Class 2 circuits 
shall be separated by not less than 2 inches (51 mm) from 
conductors of any electric light, power, Class 1 or nonpower
limited fire alarm circuits except where one of the following 
conditions is met: 

1. All of the electric light, power, Class 1 and nonpower
limited fire alarm circuit conductors are in raceways or 
in metal-sheathed, metal-clad, nonmetallic-sheathed or 
Type UF cables. 

2. All of the Class 2 circuit conductors are in raceways or 
in metal-sheathed, metal-clad, nonmetallic-sheathed or 
Type UF cables. [725.136(1)] 

E4304.3 Class 2 circuits with communications circuits. 
Where Class 2 circuit conductors are in the same cable as 
communications circuits, the Class 2 circuits shall be classi
fied as communications circuits and shall meet the require
ments of Article 800 of NFP A 70. The cables shall be listed 
as communications cables or multipurpose cables. 

Cables constructed of individually listed Class 2 and com
munications cables under a common jacket shall be permitted 
to be classified as communications cables. The fire-resistance 
rating of the composite cable shall be determined by the per
formance of the composite cable. [725.139(D)] 

E4304.4 Class 2 cables with other circuit cables. Jacketed 
cables of Class 2 circuits shall be permitted in the same enclo
sure or raceway with jacketed cables of any of the following: 

1. Power-limited fire alarm systems in compliance with 
Article 760 ofNFPA 70. 

2. Nonconductive and conductive optical fiber cables in 
compliance with Article 770 of NFP A 70. 

3. Communications circuits in compliance with Article 
800 ofNFPA 70. 

4. Community antenna television and radio distribution 
systems in compliance with Article 820 of NFP A 70. 

5. Low-power, network-powered broadband communica
tions in compliance with Article 830 of NFP A 70. 
[725.139(E)] 

E4304.5 Installation of conductors and cables. Cables and 
conductors installed exposed on the surface of ceilings and 
sidewalls shall be supported by the building structure in such 
a manner that they will not be damaged by normal building 
use. Such cables shall be supported by straps, staples, hangers, 
cable ties or similar fittings designed so as to not damage the I 
cable. Nonmetallic cable ties and other nonmetallic accesso
ries used to secure and support cables located in stud cavity 
and joist space plenums shall be listed as having low smoke 
and heat release properties. The installation shall comply with 
Table E3802. l regarding cables run parallel with framing 
members and furring strips. The installation of wires and 
cables shall not prevent access to equipment nor prevent 
removal of panels, including suspended ceiling panels. Race
ways shall not be used as a means of support for Class 2 circuit 
conductors, except where the supporting raceway contains 
conductors supplying power to the functionally associated 
equipment controlled by the Class 2 conductors. [300.22 (C) 
(1) and 725.24] 
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Part IX-Referenced Standards 

CHAPTER44 

REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the 
promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this 
document that reference the standard. The application of the referenced standards shall be as specified in Section Rl02.4. 

AAMA 
Standard 
reference 
number 

AAMNWDMNCSA 
10 l/I.S.2/ A440-11 

450-10 
506-11 
711-13 

712-11 
714-12 

AAMA!NPEN 
NSA2100-12 

ACI 
Standard 
reference 
number 

318-14 

332-14 

530-13 

R606.12.3.1530.l-13 

ACCA 
Standard 
reference 
number 

Manual D-2011 
Manual J-2011 
ManualS-13 

American Architectural Manufacturers Association 
1827 Walden Office Square, Suite 550 
Schaumburg, IL 60173 

Title 

North American Fenestration Standards/Specifications for Windows, 

Referenced 
in code 

section number 

Doors and Skylights ............................................... R308.6.9, R609.3, Nll02.4.3 
Voluntary Performance Rating Method for Mulled Fenestration Assemblies ....................... R609.8 
Voluntary Specifications for Hurricane Impact and Cycle Testing of Fenestration Products .......... R609 .6.1 
Voluntary Specification for Self-adhering Flashing Used for Installation of 

Exterior Wall Fenestration Products .................................................... R703.4 
Voluntary Specification for Mechanically Attached Flexible Flashing ............................ R703.4 
Voluntary Specification for Liquid Applied Flashing Used to Create a Water-resistive 

Seal around Exterior Wall Openings in Buildings .......................................... R703.4 

Specifications for Sunrooms ......................................................... R302.2.l.1 

American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, MI 48331 

Title 

Referenced 
in code 

section number 

Building Code Requirements for Structural Concrete .... R301.2.2.2.4, R301.2.2.3.4, R402.2, Table R404.l.2(2), 
Table R404.l.2(5), Table R404.l.2(6), Table R404.1.2(7), 

Table R404.l.2(8), Table R404.l.2(9), R404.l.3, R404.l.3.1, 
R404.l.3.3, R404.l.3.4, R404.l.4.2, R404.5.1, R608.1, R608.1.1, 

R608.l.2, R608.2, R608.5.l, R608.6.l, R608.8.2, R608.9.2, R608.9.3 
Code Requirements for Residential Concrete Construction ........... R402.2, R403. l, R404.l.3, R404.1.3.4, 

R404.1.4.2, R506.1 
Building Code Requirements for Masonry Structures ........................ R404.l.2, R606.1, R606.l.1, 

R606.12.1, R606.12.2.3.2, R606.12.2.3.l, R703.12 
Specification for Masonry Structures ... , ...... R404.l.2, R606.1, R606.1.l, R606.2.9, R606.2.12, R606.12.l, 

Air Conditioning Contractors of America 
2800 Shirlington Road, Suite 300 
Arlington, VA 22206 

Title 

R606.12.2.3.2, R606.12.3.l, 703.12 

Referenced 
in code 

section number 

Residential Duct Systems ...................................................... M1601.1, M1602.2 
Residential Load Calculation-Eighth Edition ..................................... N1103.6, M1401.3 
Residential Equipment Selection ................................................ N1103.6, M1401.3 

2015 INTERNATIONAL RESIDENTIAL CODE® 747 



REFERENCED STANDARDS 

AISI 
Standard 
reference 
number 

AISI Sl00-12 

AISI S200-12 
AISI S220-11 
AISI S230-07 I 
S3-12 (2012) 

AMCA 
Standard 
reference 
number 

ANSJ/AMCA 210-
ANSJ/ASHRAE 51-07 

AMD 
Standard 
reference 
number 

AMD 100-2013 

ANCE 

Standard 
reference 
number 

UL/CSA/ANCE 
60335-2-2012 

ANSI 
Standard 
reference 
number 

A108.1A-99 
Al08.1B-99 

748 

American Iron and Steel Institute 
25 Massachusetts Avenue, NW Suite 800 
Washington, DC 20001 

Title 

North American Specification for the Design of Cold-formed 

Referenced 
in code 

section number 

Steel Structural Members, 2012 ....................................... R505.1.3, R603.6, R608.9.2, 
R608.9.3, R804.3.6 

North American Standard for Cold-formed Steel Framing-General Provisions 2012 .............. R702.3.3 
North American Standard for Cold-formed Steel Framing-Nonstructural Members .............. R702.3.3 

Standard for Cold-formed Steel Framing-Prescriptive Method 
for One- and Two-family Dwellings, 2007 with Supplement 3, 
dated 2012 (Reaffirmed 2012) ............... R301.1.l, R301.2.1.1, R301.2.2.3.1, R301.2.2.3.5, R603.6, 

R603.9.4.1, R603.9.4.2, R608.9.2, R608.9.3, Figure 608.9(11), R608.10 

Air Movement and Control Association 
300 West University 
Arlington Heights, IL 60004 

Title 

Referenced 
in code 

section number 

Laboratory Methods of Testing Fans for Aerodynamic Performance Rating ................ Table M1506.2 

Association of Mill work Distributors Standards 
1004 7 Robert Trent Parkway 
New Port Richey, FL 34655-4649 

Title 

Structural Performance Ratings of Side Hinged Exterior Door Systems 

Referenced 
in code 

section number 

and Procedures for Component Substitution .............................................. R609.3 

Association of the Electric Sector 
Av. Lazaro Cardenas No. 869 
Col. Nueva Industrial Vallejo 
C.P. 07700 Mexico D.F. 

Title 

Referenced 
in code 

section number 

Standard for Household and Similar Electric Appliances, Part 2: Particular Requirements 
for Motor-compressors ............................................. M1403.l, M1412.1, M1413.l 

American National Standards Institute 
25 West 43n1 Street, Fourth Floor 
New York, NY 10036 

Title 

Referenced 
in code 

section number 

Installation of Ceramic Tile in the Wet-set Method, with Portland Cement Mortar ................ R702.4.1 
Installation of Ceramic Tile, Quarry Tile on a Cured 

Portland Cement Mortar Setting Bed with Dry-set or Latex Portland Mortar ................... R702.4.1 
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A108.4-99 

A108.5-99 

A108.6-99 

Al08.11-99 
Al18.l-99 
Al18.3-99 

A118.4-99 
A118.10-99 

A136.1-99 

Al37.l-2012 
LCl/CSA 6.26-13 
LC4/CSA 6.32-12 

Z21.l-2010 
Z21.5.1/CSA 7.1-14 
Z21.8-94 (R2002) 
Z21.10.1/CSA 4.1-12 

Z21.10.3/CSA 4.3-11 

Z21.11.2-ll 
Z21.13/CSA 4.9-11 
Z21.15/CSA 9.1-09 

Z21.22-99 (R2003) 

Z21.24/CGA 6.10-06 
Z21.40.l/ 
CSA2.91-96 (R2011) 
Z21.40.2/ 
CSA 2.92-96 (R2011) 

Z21.42-2014 
Z21.47/CSA 2.3-12 
Z21.50/CSA 2.22-12 
Z21.56/CSA 4.7-13 
Z21.58-95/CSA 1.6-13 
Z21.60/CSA 2.26-12 
Z21.75/CSA 6.27-07 
Z21.80-11 
ANSI/CSA America 
FCI-12 
Z21.84-12 

Z21.86-08 
Z21.88/CSA 2.33-15 
Z21.91-07 
Z21.97-12 
Z83.6-90 (R1998) 
Z83.8/CSA 2.6-09 
Z83.19-01 (R2009) 
Z83.20-08 
Z97.1-2014 

ANSI-continued 

Installation of Ceramic Tile with Organic Adhesives or 

REFERENCED STANDARDS 

Water-Cleanable Tile-setting Epoxy Adhesive ........................................... R702.4.1 
Installation of Ceramic Tile with Dry-set Portland 

Cement Mortar or Latex Portland Cement Mortar ......................................... R702.4.l 
Installation of Ceramic Tile with Chemical-resistant, Water-cleanable Tile-setting 

and-grouting Epoxy ................................................................ R702.4.1 
Interior Installation of Cementitious Backer Units .......................................... R702.4.1 
American National Standard Specifications for Dry-set Portland Cement Mortar ................ , . R702.4.1 
American National Standard Specifications for Chemical-resistant, 

Water-cleanable Tile-setting and-grouting Epoxy, and 
Water-cleanable Tile-setting Epoxy Adhesive ............................................ R702.4.1 

American National Standard Specifications for Latex-Portland Cement Mortar .................. R606.2.10 
Specification for Load-bearing, Bonded, Waterproof Membranes for 

Thin-set Ceramic Tile and Dimension Stone Installation .......................... P2709.2, P2709.2.4 
American National Standard Specifications for Organic Adhesives for 

Installation of Ceramic Tile .......................................................... R702.4.1 
American National Standard Specifications for Ceramic Tile .................................. R702.4.1 
Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing (CSST) ..................... G2414.5.3 
Press-connect Metallic Fittings for 

Use in Fuel Gas Distribution Systems ................................................ G2414.10.2 
. Household Cooking Gas Appliances ..................................................... G2447.1 

Gas Clothes Dryers-Volume I-Type I Clothes Dryers ..................................... G2438.l 
Installation of Domestic Gas Conversion Burners ........................................... G2443.l 
Gas Water Heaters-Volume I-Storage Water Heaters with Input Ratings 

of 75,000 Btu per hour or Less ........................................................ G2448.1 
Gas Water Heaters-Volume ill-Storage Water Heaters with Input Ratings 

above 75,000 Btu per hour, Circulating and Instantaneous .................................. G2448.l 
Gas-fired Room Heaters-Volume Il-Unvented Room Heaters ............................... G2445.l 
Gas-fired Low-pressure Steam and Hot Water Boilers ....................................... G2452.l 
Manually Operated Gas Valves for Appliances, Appliance 

Connector Valves and Hose End Valves .......................................... Table G2420.l.1 
Relief Valves for Hot Water Supply Systems-with Addenda Z2 l .22a-2000 (R2003) 

and 21.22b-2001 (R2003) ................................................... P2804.2, P2804.7 
Connectors for Gas Appliances ......................................................... G2422.1 

Gas-fired, Heat-activated Air-conditioning and Heat Pump Appliances .......................... G2449.l 

Air-conditioning and Heat 
Pump Appliances (Thermal Combustion) ............................................... G2449.1 

Gas-fired Illuminating Appliances ............... : ....................................... G2450.l 
Gas-fired Central Furnaces ............................................................ G2442.1 
Vented Gas Fireplaces ................................................................ G2434.l 
Gas-fired Pool Heaters ................................................................ G244 l.1 
Outdoor Cooking Gas Appliances ....................................................... G2447.1 
Decorative Gas Appliances for Installation in Solid Fuel-burning Fireplaces ..................... G2432.1 
Connectors for Outdoor Gas Appliances and Manufactured Homes ............................. G2422.1 
Line Pressure Regulators .............................................................. G2421.1 
Stationary Fuel Cell Power Systems ..................................................... M1903.1 

Manually Listed, Natural Gas Decorative Gas Appliances for Installation in 
Solid Fuel-burning Fireplaces ................................................ G2432.1, G2432.2 

Gas-fired Vented Space Heating Appliances ............................... G2436.1, G2437.l, G2446.1 
Vented Gas Fireplace Heaters .......................................................... G2435.1 
Ventless Firebox Enclosures for Gas-fired Unvented Decorative Room Heaters .................. G2445. 7.1 
Outdoor Decorative Appliances ......................................................... G2454.1 
Gas-fired Infrared Heaters ............................................................. G2451.1 
Gas-fired Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-fired Duct Furnaces ..... G2444.1 
Gas-fuel High-intensity Infrared Heaters .................................................. G2451.1 
Gas-fired Low-intensity Infared Heaters Outdoor Decorative Appliances ........................ G2451.1 
Safety Glazing Materials Used in Buildings-Safety Performance Specifications 

and Methods of Test. ...................................................... R308.1.l, R308.3.1 
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REFERENCED STANDARDS 

APA 
Standard 
reference 
number 

AP A-The Engineered Wood Association 
7011 South 19th 
Tacoma, WA 98466 

Title 

Referenced 
in code 

section number 

ANSI/A190.1-12 Structural Glued-laminated Timber ..................................... R502.1.3, R602.l.3, R802.1.2 
ANSI/APAPRP 210--08 Standard for Performance-rated Engineered Wood Siding ............... R604.1, Table R703.3(1), R703.3.3 
ANSI/APA PRG 320-2012 Standard for Performance-rated Cross Laminated Timber. ................... R502.1.6, R602.1.6, R802.1.6 
ANSI/ AP A PRR 410-2011 Standard for Performance-rated Engineered Wood Rim Boards ............... R502.1. 7, R602.1. 7, R802. l. 7 
AP A E30-11 Engineered Wood Construction Guide .................................. Table R503 .2.1.1 (1 ), R503.2.2, 

R803.2.2, R803.2.3 

ASCE/SEI American Society of Civil Engineers 
Structural Engineering Institute 

Standard 
reference 
number 

5-13 

6-13 

7-10 

24-13 

32-01 

ASHRAE 

Standard 
reference 
number 

ASHRAE-2013 
ASHRAE 193-2010 
34-2013 

ASME 
Standard 
reference 
number 

ASME/A17.1/ 
CSA B44-2013 
A18.1-2008 
A112. l.2-2004 
Al 12.1.3-2000 
(Reaffirmed 2011) 

750 

1801 Alexander Bell Drive 
Reston, VA 20191 

Title 

Referenced 
in code 

section number 

Building Code Requirements for Masonry Structures .............. R404.l.2, R606.l, R606.l.1, R606.12.l, 
R606.12.2.3.l, R606.12.2.3.2, R606.12.3.1, R703.12 

Specification for Masonry Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . R404.1.2, R606. l, R606.1.l, R606.2.9, 
R606.2.12, R606.12.l, R606.12;2.3.l, R606.12.2.3.2, 

R606.12.3.l, R703.12 
Minimum Design Loads for Buildings and Other Structures 

with Supplement No. 1 ...................................... R301.2.l.1, R301.2.l.2, R301.2.l.2.1, 
R301.2.1.5, R301.2.l.5.1, Table R608.6(1), Table R608.6(2), 

Table R608.6(3), Table R608.6(4), Table R608.7(1A), Table R608.7(1B), 
Table R608.7(1C), R608.9.2, R608.9.3, R609.2, AH107.4.3 

Flood-resistant Design and Construction ................................ R301.2.4, R301.2.4.1, R322.1, 
R322.1.1, R322.l.6, R322.l.9, R322.2.2, R322.3.3 

Design and Construction of Frost-protected Shallow Foundations ............................ R403. l.4.1 

American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. 
1791 Tullie Circle, NE 
Atlanta, GA 30329 

Title 

Referenced 
in code 

section number 

ASHRAE Handbook of Fundamentals .................. N1102.l.5, Table N1105.5.2(1), P3001.2, P3101.4 
Method of Test for Determining Air Tightness of HV AC Equipment ......................... Nll 03.3.2.1 
Designation and Safety Classification of Refrigerants ....................................... M1411.1 

American Society of Mechanical Engineers 
Three Park Avenue 
New York, NY 10016-5990 

Title 

Referenced 
in code 

section number 

Safety Code for Elevators and Escalators ................................................... R321.1 
Safety Standard for Platforms and Stairway Chair Lifts ........................................ R321.2 
Air Gaps in Plumbing Systems .................................... P2717.1, Table P2902.3, P2902.3.1 

Air Gap Fittings for Use with Plumbing Fixtures, 
Appliances and Appurtenances ........................................... Table P2701.1, P2717 .1, 

Table P2902.3, P2902.3. l 
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A112.3.1-2007 

A112.3.4-2013/ 
CSAB45.9-13 
A112.4.1-2009 
Al 12.4.2-2009 
A112.4.3--,-l999 (R2010) 
A112.4.14-2004 (R2010) 
Al12.6.1M-1997 (R2008) 
Al12.6.2-2000 (R2010) 
A112.6.3-2001 (R2007) 
A112.14.l-D3 
(Reaffirmed 2008) · 
Al12.18.l-2012/ 
CSAB125.1-2012 

Al12.18.2-2011/ 
CSA B125.2-2011 
Al12.18.3-2002 
(Reaffirmed 2008) 

A112.18.6/ 
CSA B 125.6--2009 
Al12.19.l-2013/ 
CSA B45.2-2013. 
Al12.19.2-2013/ 
CSA B45.1-2013 
A112.19.3-2008/ 
CSA B45.4-D8 (R2013) 
A112.19.5-2011/ 
CSA B45.15-2011 
Al12.19.7/2012 
CSA B45.10-2012 
A112.19.12-2006 

ASME-continued 

Stainless Steel Drainage Systems for Sanitary, DWV, Storm 

REFERENCED STANDARDS 

and Vacuum Applications Above and Below Ground ................ Table P3002. l (1 ), Table P3002.l (2), 
Table P3002.2, Table P3002.3, Table P3302.1 

Macerating Toilet Systems and Related Components ............................ Table P2701.l, P3007.5 
Water Heater Relief Valve Drain Tubes ................................................. P2804.6.1 
Water-closet Personal Hygiene Devices .................................................. P2722.5 
Plastic Fittings for Connecting Water Closets to the Sanitary Drainage System .................. P3003.14 
Manually Operated, Quarter-tum Shutoff Valves for Use in Plumbing Systems ............. Table P2903.9.4 
Floor-affixed Supports for Off-the-floor Plumbing Fixtures for Public Use ........... Table P2701.l, P2702.4 
Framing-affixed Supports for Off-the-floor Water Closets with Concealed Tanks ..... Table P2701.l, P2702.4 
Floor and Trench Drains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table P2701.1 

Backwater Valves .................................................................... P3008.2 

Plumbing Supply Fittings .......................................... Table P2701.l, P2708.5, P2722.l, 
P2722.3, P2727.2, P2902.2, Table P2903.9.4 

Plumbing Waste Fittings .................................................. Table P2701.1, P2702.2 

Performance Requirements for Backflow Protection Devices and 
Systems in Plumbing Fixture Fittings ........................................... P2708.5, P2722.3 

Flexible Water Connectors ............................................................. P2906.7 

Enameled Cast-iron and Enameled Steel Plumbing Fixtures ...................... Table P2701.l, P2711.l 

Ceramic Plumbing Fixtures ................. Table P2701.1, P2705.l, P2711.l, P2712.l, P2712.2, P2712.9 

Stainless Steel Plumbing Fixtures ............................ Table P2701.1, P2705 .1, P2711.l, P2712.1 

Flush.Valves and Spuds for Water-closets, Urinals and Tanks ............................ Table P2701.1 

Hydromassage Bathtub Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table P2701.l 
Wall-mounted and Pedestal-mounted, Adjustable 

and Pivoting Lavatory and Sink Carrier Systems ..................... Table P2701.1, P271 l.4, P2714.2 
Al12.19.14-2006 (R2011) Six-Liter Water Closets Equipped with Dual Flushing Device ................................. P2712.1 
Al12.19.15-2005 Bathtub/WhirlpoolBathtubs with Pressure-sealed Doors ......................... Table P2701.1, P2713.2 
Al12.36.2m-1991 (R2008) Cleanouts ...................................................................... P3005.2.10.2 
Bl.20.1-1983 (R2006) Pipe Threads, General-purpose (Inch) ........................ G2414.9, P3003.6.4, P3003.17.1, P3003.9.3 
B16.3-2011 Malleable-iron-threaded Fittings, Classes 150 and 300 .................................. Table P2906.6 
B16.4-2011 Gray-iron-threaded Fittings ........................................... Table P2906.6, Table P3002.3 
B 16.9-2007 Factory-made, Wrought-steelButtwelding Fittings ..................................... Table P2906.6 
B 16.11-2011 Forged Fittings, Socket-welding and Threaded ........................................ Table P2906.6 
B16.12-2009 Cast-iron-threaded Drainage Fittings ................................................ Table P3002.3 
B16.15-2011 Cast-bronze-threaded Fittings ......................................... Table P2906.6, Table P3002.3 
B16.18-2012 Cast-copper-alloy Solder Joint Pressure Fittings ........................... Table P2906.6, Table P3002.3 
B16.22-2001 (R2010) Wrought-copper and Copper-alloy Solder Joint Pressure Fittings ............. Table P2906.6, Table P3002.3 
B16.23-2002 (R2011) Cast-copper-alloy Solder Joint Drainage Fittings (DWV) ................................ Table P3002.3 
B16.26--2011 Cast-copper-alloy Fittings for Flared Copper Tubes ........................ Table P2906.6, Table P3002.3 
B 16.28-1994 Wrought-steel Buttwelding Short Radius Elbows and Returns. . . . . . . . . . . . . . . . . . . . . . . . . . . . Table P2906.6 
B16.29-2012 Wrought-copper and Wrought-copper-alloy Solder Joint Drainage Fittings (DWV) ........... TableP3002.3 
B16.33-2012 Manually Operated Metallic Gas Valves for Use in Gas Piping 

Systems up to 125 psig (Sizes 1
/ 2 through 2) ....................................... Table G2420.l.1 

B16.34-2009 Valves-Flanged, Threaded and Welding End ....................................... Table P2903.9.4 
B 16.44-2002 
(Reaffirmed 2007) Manually Operated Metallic Gas Valves for Use in 

Above-ground Piping Systems up to 5 psi. ........................................ Table G2420. l.1 
B16.51-2011 Copper and Copper Alloy Press-Connect Pressure Fittings ................................ Table 2906.6 
B36.10M-2004 Welded and Seamless Wrought-steel Pipe ................................................ 02414.4.2 
BPVC-2010/2011 addenda ASME Boiler and Pressure Vessel Code (2007 Edition) ............................ M2001.1.l, 02452.1 
CSD-1-2011 Controls and Safety Devices for Automatically Fired Boilers ........................ M2001.1.l, 02452.1 
ASSE 1016/ASME 112.1016/ 
CSA B125.16--2011 Performance Requirements for Automatic Compensating 

Valves for Individual Showers and Tub/Shower Combinations .......... Table P2701.l, P2708.4, P2722.2 
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REFERENCED STANDARDS 

ASSE 
Standard 
reference 
number 

1001-2008 
1002-2008 

1003-2009 

1008-2006 

1010----2004 
1011-2004 
1012-2009 

1013-2009 

1015-2009 

American Society of Sanitary Engineering 
901 Canterbury, Suite A 
Westlake, OH 44145 

Title 

Referenced 
in code 

section number 

Performance Requirements for Atmospheric-type Vacuum Breakers .............. Table P2902.3, P2902.3.2 
Performance Requirements for Anti-siphon Fill Valves for 

Water Closet Flush Tank .................................. Table P2701.l, Table P2902.3, P2902.4.1 
Performance Requirements for Water-pressure-reducing 

Valves for Domestic Water Distribution Systems ........................................ P2903.3.l 
Performance Requirements for Plumbing Aspects of 

Residential Food Waste Disposer Units ............................................ Table P2701.1 
Performance Requirements for Water Hammer Arresters ..................................... P2903.5 
Performance Requirements for Hose Connection Vacuum Breakers ............... Table P2902.3, P2902.3.2 
Performance Requirements for Backflow Preventers 

with Intermediate Atmospheric Vent ................. Table P2902.3, P2902.3.3, P2902.5.l, P2902.5.5.3 
Performance Requirements for Reduced Pressure Principle Backflow Preventers 

and Reduced Pressure Principle Fire Protection Back:flow Preventers ........... Table P2902.3, P2902.3.5, 
P2902.5.1, P2902.5.5.3 

Performance Requirements for Double Check Backflow Prevention Assemblies 
and Double Check Fire Protection Backflow Prevention Assemblies ........... Table P2902.3, P2902.3.6 

ASSE 1016/ASlV!E 112.1016/ 
CSA Bl25.16-2011 Performance Requirements for Automatic Compensating 

1017-2010 

1018-2010 
1019-2010 

1020----2004 
1023-2010 

1024--2004 

1035-2008 
1037-2010 

1044--2010 

1047-2009 

1048-2009 

1050----2009 

1051-2009 

1052-2004 

1056-2010 
1060----2006 
1061-2010 
1062-2006 

1066-2009 

1070----2004 
1072--07 

752 

Valves for Individual Showers and Tub/Shower Combinations ........... Table P2701.l, P2708.4, P2722.2 
Performance Requirements for Temperature-actuated Mixing Valves for 

Hot Water Distribution Systems ........................................ P2724.l, P2802.1, P2803.2 
Performance Requirements for Trap Seal Primer Valves; Potable Water Supplied ....... P3201.2.1, P3201.2.2 
Performance Requirements for Freeze-resistant, Wall Hydrants, 

Vacuum Breaker, Draining Types ....................................... Table P2701.1, P2902.3.2 
Performance Requirements for Pressure Vacuum Breaker Assembly .............. Table P2902.3, P2902.3.4 
Performance Requirements for Hot Water Dispensers, Household-

storage-type-Electrical ........................................................ Table P2701.1 
Performance Requirements for Dual Check Backflow Preventers, Anti-siphon-

type, Residential Applications .......................................... Table P2902.3, P2902.3.7 
Performance Requirements for Laboratory Faucet Back:flow Preventers ........... Table P2902.3, P2902.3.2 
Performance Requirements for Pressurized Flushing Devices 

(Flushometer) for Plumbing Fixtures .............................................. Table P2701.1 
Performance Requirements for Trap Seal Primer Devices Drainage 

Types and Electronic Design Types ................................................... P3201.2.3 
Performance Requirements for Reduced Pressure Detector Fire 

Protection Backflow Prevention Assemblies ............................... Table P2902.3, P2902.3.5 
Performance Requirements for Double Check Detector Fire 

Protection Backflow Prevention Assemblies ............................... Table P2902.3, P2902.3.6 
Performance Requirements for Stack Air Admittance 

Valves for Sanitary Drainage Systems .................................. : ............... P3 l l 4.1 
Performance Requirements for Individual and Branch-type Air Admittance 

Valves for Plumbing Drainage Systems ................................................. P3114.1 
Performance Requirements for Hose Connection Backflow Preventers ..................... Table P2701.l, 

Table P2902.3, P2902.3.2 
Performance Requirements for Spill-resistant Vacuum Breakers ................. TableP2902.3, P2902.3.4 
Performance Requirements for Outdoor Enclosures for Fluid-conveying Components ............. P2902.6.1 
Performance Requirements for Removable and Nonremovable Push Fit Fittings .............. Table P2906.6 
Performance Requirements for Temperature-actuated, Flow Reduction (TAFR) 

Valves for Individual Supply Fittings ...................................... Table P2701.1, P2724.2 
Performance Requirements for Individual Pressure Balancing In-line 

Valves for Individual Fixture Fittings ................................................... P2722.4 
Performance Requirements for Water-temperature-limiting Devices ............. P2713.3, P2721.2, P2724.1 
Performance Requirements for Barrier-type Floor Drain Trap Seal Protection Devices ............. P3201.2.4 
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ASTM 
Standard 
reference 
number 

A 36/A 36M-08 
A 53/A 53M-12 

A 74-13A 

A 106/ A 106M-11 
A 126-(2009) 
A 153/A 153M-09 

A 167-99 (2009) 

A 240/A 240M-13A 

A 254-97 (2007) 
A307-12. 
A 312/A 312M-13A 

A 463/ A 463M-10 
A539-99 
A 615/A 615M-12 

A 641/A 641M-09a 
A 653/A 653M-11 

A 706/A 706M-09B 

A 755/A 755M-2011 

A 778-01 (2009el) 

A 792/A 792M-10 

A 875/A 875M-13 

A888-13A 

A 924/A 924M-13 

A 996/A 996M-2009b 

A 1003/A 1003M-13A 

B 32-08 
B42-10 

B43-09 

B 75-11 

AS'IM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428 

Title 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Specification for Carbon Structural Steel ....................................... R606.15, R608.5.2.2 
Specification for Pipe, Steel, Black and Hot-dipped, Zinc-coated Welded and Seamless ............. R407 .3, 

Table M2101.1, G2414.4.2, Table P2906.4, 
Table P2906.5, Table P3002.1(1) 

Specification for Cast-iron Soil Pipe and Fittings ..................... Table P3002. l(l), Table P3002.1(2), 
Table P3002.2, Table P3002.3, P3005.2.6, Table P3302.l 

Specification for Seamless Carbon Steel Pipe for High-temperature Service ....... Table M2101.1, G2414.4.2 
Gray Iron Castings for Valves, Flanges and Pipe Fittings ............................... Table P2903.9 .4 
Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware ...... R317.3, Table R606.3.4.1, 703.6.3, 

R905.7.5, R905.8.6 
Specification for Stainless and Heat-resisting Chromium-nickel 

Steel Plate, Sheet and Strip ................................................... Table R606.3.4.1 
Standard Specification for Chromium and Chromium-nickel Stainless 

Steel Plate, Sheet and Strip for Pressure Vessels and for General Applications ......... Table R905.10.3(1) 
Specification for Copper Brazed Steel Tubing .............................. Table M2101.1, G2414.5.l 
Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength .................... R608.5.2.2 
Specification for Seamless, Welded and Heavily Cold Worked 

Austenitic Stainless Steel Pipes ..................................... Table P2906.4, Table P2906.5, 
Table P2906.6, P2905.12.2 

Standard Specification for Steel Sheet, Aluminum-coated by the Hot-dip Process ........ Table R905.10.3(2) 
Specification for Electric-resistance-welded Coiled Steel Tubing for Gas and Fuel Oil Lines ......... M2202.l 
Specification for Deformed and Plain Billet-steel Bars for 

Concrete Reinforcement. .......................... R402.3.1, R403.l.3.5.1, R404.l.3.3.7.1, R608.5.2.l 
Specification for Zinc-coated (Galvanized) Carbon Steel Wire ......................... Table R606.3.4.l 
Specification for Steel Sheet, Zinc-coated (Galvanized) or Zinc-iron 

Alloy-coated Galvanized) by the Hot-dip Process ................................ R317.3.l, R505.2.2, 
R603.2.2, Table R606.3.4.1, 

R608.5.2.3, R804.2.2, R804.2.3, Table R905.10.3(1), 
Table R905.10.3(2), M1601.l.1 

Specification for Low-alloy Steel Deformed and Plain Bars for 
Concrete Reinforcement. .......................... R402.3.l, R403.l.3.5.1, R404.l.3.3.7.l, R608.5.2.1 

Specification for Steel Sheet, Metallic Coated by the Hot-dip Process and 
Prepainted by the Coil-coating Process for Exterior Exposed Building Products ........ Table R905.10.3(2) 

Specification for Welded Unannealed Austenitic Stainless Steel Tubular Products ............ Table P2905.4, 
Table P2905.5, Table P2905.6 

Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated by the 
Hot-dip Process .......................................................... R505.2.2, R603.2.2, 

R608.5.2.3, R804.2.2, Table 905.10.3(2) 
Specification for Steel Sheet, Zinc-5%, Aluminum Alloy-coated by the 

Hot-dip Process ................................................. R608.5.2.3, Table R905.10.3(2) 
Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary 

and Storm Drain, Waste and Vent Piping Application ................... , .......... Table P3002.1 (1 ), 

Standard Specification for General Requirements for Steel Sheet, 

Table P3002.1(2), Table P3002.2, 
Table P3002.3, Table P3302.1 

Metallic-coated by the Hot-Dip Process ....................................... Table R905.10.3(1) 
Specifications for Rail-steel and Axle-steel Deformed Bars 

for Concrete Reinforcement. ............................... Table R404. l.2(9), R402.3, R403. l.3.5. l, 
R404.l.3.3.7.1, R608.5.2.l, Table R608.5.4(2) 

Standard Specification for Steel Sheet, Carbon, Metallic and 
Nonmetallic-coated for Cold-formed Framing Members .................. R505.2.l, R505.2.2, R603.2.l, 

R603.2.2, R804.2.l 
Specification for Solder Metal ......................................................... P3003.6.3 
Specification for Seamless Copper Pipe, Standard Sizes .................... Table M2101.1, Table P2906.4, 

Table P2906.5, Table P3002.l(l) 
Specification for Seamless Red Brass Pipe, Standard Sizes ................. Table M2101.1, Table P2906.4, 

Table P2906.5, Table P3002.l(l) 
Specification for Seamless Copper Tube ................... Table M2101.1, Table P2905.4, Table P2906.5, 

Table P3002.l(l), Table P3002.1(2), Table P3002.2 
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REFERENCED STANDARDS 

B 88---09 

B 101-12 

B 135-10 
B 209-10 
B227-10 
B 251-10 

B 302-12 

B 306--09 

B 370-12 

B447-12a 
B 695---04 (2009) 

B 813-10 

B 828---02 (2010) 

c 4--2009 
C5-10 
c 14--11 

C 22/C 22M-OO (2010) 
c 27-98 (2008) 

C 28/C 28M-10 
C 33/C 33M-13 
c 34--12 
C 35/C35M-1995 (2009) 
C55-2011 
C56-12 
C 59/C 59M-OO (2011) 
C 61/C 61M-00 (2011) 
C62-13 

C73-10 
C76-13A 

C90-13 
C91-12 
C 94/C 94M-13 
C126-13 

c 129-11 
C 143/C 143M-12 
c 145-85 
c 150-12 
c 199-84 (2011) 
C 203---05a (2012) 

c 207---06 (2011) 
C208-12 
c 212-10 

754 

ASTM-continued 

Specification for Seamless Copper Water Tube ................ Table M2101.1, G2414.5.2, Table, P2906.4, 
Table P2905.6, Table P3002.l(l), 
Table P3002.1(2), Table P3002.2 

Specification for Lead-coated Copper Sheet and Strip for Building Construction ........... Table R905.2.8.2, 
Table R905.10.3(1) 

Specification for Seamless Brass Tube .............................................. Table M2101.l 
Specification for Aluminum and Aluminum-alloy Sheet and Plate ...................... Table 905.10.3(1) 
Specification for Hard-drawn Copper-clad Steel Wire ........................................ R606.15 
Specification for General Requirements for Wrought Seamless Copper and 

Copper-alloy Tube .................................. Table M2101.1, Table P2906.4, Table P2906.5, 
Table P3002.1(1), Table P3002.1(2), Table P3002.2 

Specification for Threadless Copper Pipe, Standard Sizes .................. Table M2101.1, Table P2906.4, 
Table P2906.5, Table P3002.l(l) 

Specification for Copper Drainage Tube (DWV) ....................... Table M2101.l, Table P3002.l(l), 
Table P3002.1(2) 

Specification for Copper Sheet and Strip for Building Construction ..................... Table R905.2.8.2, 
Table R905.10.3(1), Table P2701.1 

Specification for Welded Copper Tube ................................. Table P2906.4, Table P2906.5 
Standard Specification for Coatings of Zinc Mechanically Deposited on 

Iron and Steel ............................................................ R317.3.1, R317.3.3 
Specification for Liquid and Paste Fluxes for Soldering Applications 

of Copper and Copper Alloy Tube ....................................... Table M2101.l, M2103.3, 
P2906.14, P3003.6.3 

Practice for Making Capillary Joints by Soldering of Copper and 
Copper Alloy Tube and Fittings ..................................... M2103.3, P2906.14, P3003.6.3 

Specification for Clay Drain Tile and Perforated Clay Drain Tile .......................... Table P3302.1 
Specification for Quicklime for Structural Purposes ........................................ R702.2.1 
Specification for Non-reinforced Concrete Sewer, 

Storm Drain and Culvert Pipe .................................................... Table P3002.2 
Specification for Gypsum ..................................................... R702.2.1, R702.3.1 
Specification for Standard Classification of Fireclay 

and High-alumina Refractory Brick .................................................... RlOOl.5 
Specification for Gypsum Plasters ...................................................... R702.2.1 
Specification for Concrete Aggregates ................................................... R403.4.1 
Specification for Structural Clay Load-bearing Wall Tile ...................... Table R301.2(1), R606.2.2 
Specification for Inorganic Aggregates for Use in Gypsum Plaster ............................. R 702.2.1 
Specification for Concrete Building Brick ............................. R202, Table R301.2(1), R606.2.1 
Standard Specification for Structural Clay Nonloadbearing Tile ............................... R606.2.2 
Specification for Gypsum Casting Plaster and Molding Plaster ................................ R 702.2.1 
Specification for Gypsum Keene's Cement ............................................... R702.2.1 
Standard Specification for Building Brick (Solid Masonry . . 

Units Made from Clay or Shale) ................................... R202, Table R301.2(1 ), R606.2.2 
Specification for Calcium Silicate Face Brick (Sand Lime Brick) ........... R202, Table R301.2(1), R606.2.1 
Specification for Reinforced Concrete Culvert, Storm 

Drain and Sewer Pipe .......................................................... Table P3002.2 
Specification for Load-bearing Concrete Masonry Units ........................ Table R301.2(1), 606.2.1 
Specification for Masonry Cement ...................................................... R702.2.2 
Standard Specification for Ready-mixed Concrete ............................. R404.l.3.3.2, R608.5.l.2 
Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing Brick, 

and Solid Masonry Units ............................................................ R606.2.2 
Specification for Nonload-bearing Concrete Masonry Units ............................ Table R301.2(1) 
Test Method for Slump of Hydraulic Cement Concrete ......................... R404. l.3.3.4, R608.5.l.9 
Specification for Solid Load-bearing Concrete Masonry Units ..................... R202, Table R301.2(1) 
Specification for Portland Cement ............................................ R608.5.1.l,R702.2.2 
Test Method for Pier Test for Refractory Mortar ........................... RlOOl.5, RlOOl.8, R1003.12 
Standard Test Methods for Breaking Load and Flexural 

Properties of Block-type Thermal Insulation ..........•............................ Table R610.3.1 
Specification for Hydrated Lime for Masonry Purposes ................................ Table R606.2.7 
Specification for Cellulosic Fiber Insulating Board .............. R602.1.10, Table R602.3(1), Table R906.2 
Standard Specification for Structural Clay Facing Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R602.2.2 
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ASTM-continued 

Specification for Facing Brick (Solid Masonry Units 

REFERENCED STANDARDS 

Made from Clay or Shale) ....................................... R202, Table R301.2(1), R606.2.2 
Specification for Mortar for Unit Masonry ...................................... R606.2.7, R606.2.10 
Standard Test Method for Water Absorption of Core Materials for 

Sandwich Constructions ........................................................ Table R610.3.1 
Standard Test Method for Shear Properties of Sandwich Core Materials .................... Table R610.3.1 
Specification for Clay Flue Liners and Chimney Pots ............................. RlOOl.8, R1003.11.1, 

Table Rl003.14(1), G2425.12 
Specifications for Roofing Slate ........................................................ R905.6.4 
Test Method for Hot-surface Performance of High-temperature Thermal Insulation ................ M1601.3 
Specification for Compression Joints for Vitrified Clay Pipe and Fittings ................... Table P3002.2, 

P3003.10, P3003.13 
Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets .......... P3003.5, P3003.13 
Specification for Joint Compound and Joint Tape for Finishing Gypsum Wallboard ................ R702.3.1 
Specification for Grout for Masonry .................................................... R606.2.ll 
Standard Specification for Marble Dimension Stone ......................................... R606.2.4 
Specification for Nails for the Application of Gypsum Wallboard .............................. R702.3.1 
Standard Specification for Cellular Glass Thermal Insulation ............................. Table R906.2 
Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing .................. R702.3.1 
Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings ........ P3003.4.2, P3003.4.3, P3003.13 
Standard Specification for Limestone Dimension Stone ...................................... R606.2.4 
Specification for Rigid, Cellular Polystyrene Thermal Insulation ................. R316.8, R403.3, R610.3. l, 

R703.11.2.1, Table R703.15.1, Table R703.15.2, 
Table R703.16.l, Table R703.16.2, Table R906.2 

Specification for Gypsum Veneer Plaster ................................................. R702.2.1 
Specification for Blended Hydraulic Cements .................................... R608.5.1.1, R702.2.2 
Standard Specification for Granite Dimension Stone ........................................ R606.2.4 
Standard Specification for Quartz Dimension Stone ......................................... R606.2.4 
Standard Specification for Slate Dimension Stone .......................................... R606.2.4 
Specification for Bonding Compounds for Interior Gypsum Plastering .......................... R 702.2.1 
Specification for Nonstructural Steel Framing Members ..................................... R702.3.3 
Specification for Hollow Brick (Hollow Masonry Units 

Made from Clay or Shale) ....................................... R202, Table R301.2(1), R606.2.2 
Specification for Concrete Made by Volumetric 

Batching and Continuous Mixing ........................................ R404.l.3.3.2, R608.5.l.2 
Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated ........ Table P3002.2, 

Table P3002.3, Table P3302.1 
Standard Specification for Perlite Thermal Insulation Board .............................. Table R906.2 
Standard Specification for Prefaced Concrete and Calcium Silicate Masonry Units ................ R606.2.1 
Specification for High Solids Content, Cold Liquid-applied Elastomeric 

Waterproofing Membrane for Use with Separate Wearing Course ........................... R905 .15 .2 
Specification for Application of Gypsum Veneer Plaster ..................................... R702.2.1 
Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster ................ R702.2.1 
Specification for Metal Lath .................................................. R702.2.1, R702.2.2 
Specification for Packaged, Dry, Combined Materials for Surface Bonding Mortar ......... R406.l, R606.2.8 
Specification for Aggregate for Job-mixed Portland Cement-based Plasters ...................... R702.2.2 
Standard Specification for Elastomeric Joint Sealants ........................................ R406.4.1 
Specification for Application of Portland Cement-based Plaster .............. R702.2.2, R702.2.2.l, R703.7, 

R703.7.2.l, R703.7.4 
Specification for Welded Wire Lath ............................................ R702.2.1, R702.2.2 
Standard Practice for Construction of Dry-Stacked, Surface-Bonded Walls ...................... R606.2.8 
Specification for Steel Drill Screws for the Application of Gypsum Panel 

Products or Metal Plaster Bases to Steel Studs from 0.033 in (0.84 mm) or 
to 0.112 in. (2.84 mm) in Thickness .......................................... R505.2.5, R603.2.5, 

Specification for Load-bearing (Transverse and Axial) Steel Studs, Runners (Tracks), 
and Bracing or Bridging for Screw Application of Gypsum Panel Products 

R702.3.5.1, R804.2.5 

and Metal Plaster Bases ............................................................. R702.3.3 
Specification for High-solids Content, Cold Liquid-applied Elastomeric 

Waterproofing Membrane for Use with Integral Wearing Surface ........................... R905 .15 .2 
Specification for Steel Drill Screws for the Application of Gypsum Panel Products 

or Metal Plaster Bases .................................................... R702.3.l, R702.3.5.1 
Specification for Spray-applied Rigid Cellular Polyurethane Thermallnsulation ................. R905 .14.2 
Specification for Woven Wire Plaster Base ....................................... R702.2.l, R702.2.2 
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ASTM-continued 

Specification for Accessories for Gypsum Wallboard 
and Gypsum Veneer Base ........................................... R702.2.l, R702.2.2, R702.3.l 

Specification for Installation of Lathing and Furring to Receive Interior and 
Exterior Portland Cement-based Plaster ......................................... R702.2.2, R703.7 

Standard Specification for Thin Veneer Brick Units Made from Clay or Shale ................... R606.2.2 
Standard Specification for Packaged Dry, Hydraulic-cement Grout (Nonshrink) .................. R402.3. l 
Standard Specification for Fiber-reinforced Concrete and Shotcrete ............................ R402.3. l 
Standard Performance Specification for Hydraulic Cement .................................. R608.5. l.1 
Specification for Clay Roof Tiles ....................................................... R905.3.4 
Specification for Flexible Transition Couplings for Underground 

Piping Systems ................................................. P3003.3.l, P3003.5, P3003.6.l, 
P3003.10.1, P3003.12.l, P3003.12.2, P3003.13 

Specification for Glass Mat Gypsum Substrate for Use as Sheathing ................. R702.3.l, Table 906.2 
Specification for Glass Mat Water-resistant Gypsum Backing Panel ...... R702.3.l, R702.3.7, Table R702.4.2 
Specification for Flat Nonasbestos Fiber Cement Sheets ........................... R703.10.l, R703.10.2 
Specification for Firebox Brick for Residential Fireplaces ............................ RlOOl.5, RlOOl.8 
Specification for Shielded Couplings Joining Hubless Cast Iron Soil Pipe and Fittings ............. P3003.4.3 

Specification for Fiber-reinforced Gypsum Panels .......... R702.3.l, R702.3.7, Table R702.4.2, Table R906.2 
Practice for Installing Clay Flue Lining ........................................ Rl003.9.1, R1003.12 
Standard Specification for Discrete Nonasbestos 

Fiber-cement Interior Substrate Sheets ....................... Table R503.2.1.l(l), Table R503.2. l.1(2), 
Table 602.3(2), Table R702.4.2 

Standard Specification for Faced Rigid Cellular Polyisocyanurate 
Thermal Insulation Board ..................... R316.8, R703.1 l.2.1, Table R703.15.1, Table R703.15.2, 

Table R703.16.l, Table R703.16.2, Table R906.2 
Standard Specification for Nonasbestos Fiber-mat Reinforced Cement 

Interior Substrate Sheets Backer Units ............................................ TableR702.4.2 
Specification for Plastic (Stucco) Cement ................................................ R702.2.2 
The Standard Test Method for Thermal Performance of Building Materials 

and Envelope Assemblies by Means of a Hot Box Apparatus ............................ NllOl.10.4.1 
Standard Specification for Architectural Cast Stone ........................................ R606.2.5 
Standard Specification for Precast Autoclaved Aerated Concrete (AAC) Wall 

Construction Units ................................................................ R606.2.3 
Specification for Gypsum Board ................. Table R602.3(1), R702.2. l, R702.2.2, R702.3.1, R702.3.7 
Standard Specification for Glazed Brick (Single Fired, Brick Units) ............................ R606.2.2 
Specification for Thermoplastic Elastomeric (TPE) Gasket Materials for Drain, 

Waste and Vent (DWV), Sewer, Sanitary and Storm Plumbing Systems ...................... P3003.13 
Specification for Shielded Transition Couplings for Use with Dissimilar 

DWV Pipe and Fittings Above Ground ................................................ P3003.18 
Specification for Mechanical Couplings Using Thermoplastic 

Elastomeric (TPE) Gaskets for Joining Drain, Waste and Vent (DWV) Sewer, Sanitary 
and Storm Plumbing Systems for Above and Below Ground Use ............................ P3003.13 

Specification for Concrete Roof Tile .................................................... R905.3.5 
Standard Specification for Steel Tapping Screws for Cold-formed 

Steel Framing Connections .................. R505.2.5, R603.2.5, R702.3.8.l, Table R703.3(2), R804.2.5 
Table R703.16.l, Table R703.16.2 

Specification for Heavy Duty Shielded Couplings Joining Hubless 
Cast-iron Soil Pipe and Fittings ...................................................... P3003.4.3 

Standard Specification for Concrete Facing Brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R606.2.1 
Standard Specification for Glass Mat Gypsum Panels ....................................... R 702.3.1 

C 1668-12 Standard Specification for Externally Applied Reflective Insulation Systems 
on Rigid Duct in Heating, Ventilation, and Air Conditioning (HV AC) Systems ................. Ml601.3 

D 41-05 Specification for Asphalt Primer Used in Roofing, Dampproofing 
and Waterproofing ............................................. Table R905.9.2, Table R905.ll.2 

D 43-00 (2006) Specification for Coal Tar Primer Used in Roofing, Dampproofing 
and Waterproofing ........................................................... TableR905.9.2 

D 226/D 226M-09 Specification for Asphalt-saturated (Organic Felt) 
Used in Roofing and Waterproofing ............................ R703.2, R905.l.1, Table R905.1.l(l), 

R905.8.4, Table R905.9.2 
D 227 /D 227M-03 (2011)el Specification for Coal Tar Saturated (Organic Felt) Used in Roofing and Waterproofing ........... Table R905.9.2 
D 312-00 (2006) Specification for Asphalt Used in Roofing ........................................... Table R905 .9 .2 
D 422-63 (2007) Test Method for Particle-size Analysis of Soils ........................................... R403.l.8.1 
D 449-03 (2008) Specification for Asphalt Used in Dampproofing and Waterproofing ............................. R406.2 
D 450-07 Specification for Coal-tar Pitch Used in Roofing, Dampproofing 

and Waterproofing ........................................................... Table R905.9.2 
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ASTM-continued 
Specification for Emulsified Asphalt Used as a Protective 

REFERENCED STANDARDS 

Coating for Roofing ................................... Table R905.9.2, Table R905.1 l.2, R905.15.2 
Specification for Polyethylene Plastics Extrusion Materials for Wire and Cable ................. M1601.l.2 
Specification for Acrylonitrile-butadiene-styrene (ABS) Plastic Pipe, 

Schedules 40 and 80 ........................................................... Table P2906.4 
Standard Test Method for Compressive Properties of Rigid Cellular Plastics ................ Table R610.3 .1 
Standard Test Method for Apparent Density of Rigid Cellular Plastics ..................... Table R610.3.1 
Standard Test Method for Tensile and Tensile Adhesion 

Properties of Rigid Cellular Plastics .............................................. Table R610.3.1 
Test Method for Environmental Stress-cracking of Ethylene Plastics ....................... Table M2101.1 
Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds .................... M1601.l.2 
Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80 and 120 .......................................... Table P2906.4, Table AGlOl.1 

Specification for Mineral Aggregate Used in Built-up Roofs ................................ Table R905.9.2 
Specification for Rubber Rings for Asbestos-cement Pipe ........................... P2906. l 7, P3003.13 
Specification for Self-adhering Polymer Modified Bitumen 

Sheet Materials Used as Steep Roofing Underlayment for 
Ice Dam Protection .............................................. R905.1.1, R905.2.8.2, R905.16.4 

Specification for Polyethylene (PE) Plastic Pipe, Schedule 40 ............................ Table P2905.4 
Standard Test Method for Response of Rigid Cellular Plastics 

to Thermal and Humid Aging ................................................... Table R610.3.1 
Specification for Asphalt Glass Felt Used in Roofing and Waterproofing ................... Table R905.9.2 
Specification for Solvent Cement for Acrylonitrile-butadiene-styrene 

(ABS) Plastic Pipe and Fittings ........................................... P2906.9.1.l, P3003.3.2 
Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on 

Controlled Inside Diameter ........................................ Table P2906.4, Table AGlOl.1 
Specification for Poly (Vinyl Chloride) (PVC) Pressure-rated 

Pipe (SDR-Series) ............................................... Table P2905.4, Table AGlOl.1 
Specification for Acrylonitrile-butadiene-styrene (ABS) Plastic Pipe (SDR-PR) .............. Table P2905.4 
Test Method for Determination of External Loading Characteristics of 

Plastic Pipe by Parallel-plate Loading ................................................ M1601.l.2 
Specification for Polyethylene (PE) Plastic Pipe Schedules 40 and 80, 

Based on Outside Diameter ..................................................... Table M2101.1 
Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table P2906.6 
Specification for Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 40 ...................................................... Table P2906.6 
Specification for Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80 ...................................................... Table P2906.6 
Specification for Acrylonitrile-butadiene-styrene (ABS) 

Plastic Pipe Fittings, Schedule 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . Table P2906.6 
Specification for Thermoplastic Gas Pressure Pipe, 

Tubing and Fittings .................................................. TableM2101.l, G2414.6, 
G2414.6.1, G2414.ll, G2415.17.2 

Standard Specification for Adhesives for Bonded Structural Wood 
Products for Use Under Exterior (West Use) Exposure Conditions ........................... R610.3 .3 

Specification for Solvent Cements for Poly (Vinyl Chloride) 
(PVC) Plastic Piping Systems ................................... P2906.9.l.4, P3003.8.2, P3003.9.2 

Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe . . . . . . . . . . . . . . . . . . Table P2906.6 

Specification for Asphalt-saturated and Coated Organic Felt Base 
Sheet Used in Roofing ................................................ R905.3.3, Table R905.9.2 

Standard Practice for Heat Fusion-joining of Polyolefin Pipe Fittings ..... M2105.ll.1, P2906.3.1, P3003.12.1 
Specification for Acrylonitrile-butadiene-styrene (ABS) Schedule 40 Plastic 

Drain, Waste, and Vent Pipe and Fittings ......................... Table P3002.1 (1 ), Table P3002.1 (2), 
Table P3002.2, Table P3002.3, P3003.3.2 

Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, 
Waste and Vent Pipe and Fittings ............................... Table P3002.1(1), Table P3002.1(2), 

Table P3002.2, Table P3002.3, Table AGlOl.1 
Specification for Joints for IPS PVC Pipe Using Solvent Cement ......................... Table P2906.4 
Specification for Socket-type Polyethylene Fittings for Outside 

Diameter-controlled Polyethylene Pipe and Tubing ............... Table M2105.5, M2105.ll.l, P3010.5 
Specification for Poly (Vinyl Chloride) (PVC) 

Sewer Pipe and Fittings .................................. P3009.ll, Table P3302.l, Table AGlOl.1 
Specification for Polyethylene (PE) Plastic Tubing ........................ Table P2906.4, Table AGlOl.1 
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ASTM-continued 

Specification for Acrylonitrile-butadiene-styrene (ABS) Sewer Pipe and Fittings ............. Table P3002.2, 
Table P3002.3 

Specification for Asphalt Roof Cement, Asbestos Containing ............................ Table R905.9.2 

Specification for Asphalt Roof Coatings, Asbestos Containing ........................... Table R905 .9 .2 
Specification for Aluminum-pigmented Asphalt Roof Coatings, Nonfibered, 

Asbestos Fibered and Fibered without Asbestos ...................... Table R905 .9 .2, Table R905 .11.2 
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) 

Plastic Hot- and Cold-water Distribution Systems .......... Table M2101.1, Table P2906.4, Table P2906.5, 
Table P2906.6, P2906.9.l.2, P2906.9.1.3, Table AGlOl.1 

Standard Practice for Making Solvent-cemented Joints 
with Poly (Vinyl Chloride) (PVC) Pipe and Fittings ...................................... P3003.9.2 

Test Methods for Accelerated Weathering of Fire-retardant-treated 
Wood for Fire Testing ................................................... R802.l.5.4, R802.l.5.8 

Specification for 3.25-in. Outside Diameter Poly (Vinyl Chloride) (PVC) Plastic Drain, 
Waste and Vent Pipe and Fittings ............................... Table P3002.l(l), Table P3002.1(2), 

Table P3002.2, Table P3002.3, Table AGlOl.1 
Specification for Lap Cement Used with Asphalt Roll Roofing, Nonfibered, 

Asbestos Fibered and Nonasbestos Fibered .......................... Table R905.9.2, Table R905.ll.2 
Specification for Type PSM Poly (Vinyl Chloride) (PVC) 

Sewer Pipe and Fittings ............................................ Table P3002.2, Table P3002.3, 
Table P3202.l, Table AGlOl.1 

Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based On 
Controlled Outside Diameter ...................................... Table M2105.4, Table AGlOl.1 

Test Method for Wind Resistance of Asphalt Shingles (Fan Induced Method) .................. R905.2.4.l, 
Table R905.2.4.1, R905.16.7 

Test Method for Hygroscopic Properties of Fire-retardant Wood and Wood-base Products ......... R802. l .5 .9 
Specification for Joints for Drain and Sewer Plastic Pipes 

Using Flexible Elastomeric Seals ................................. P3003.3.l, P3003.9.1, P3003.12.2 
Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for 

Polyethylene (PE) Plastic Pipe and Tubing .............................. Table M2105.5, M2105.ll.1 
Specification for Polybutylene (PB) Plastic Hot- and Cold-water Distribution System ........ Table M2101.1 
Specification for Drain, Waste and Vent (DWV) Plastic Fittings Patterns ........................ P3002.3 
Specification for Polyethylene Plastic Pipe and Fitting Materials ......................... Table M2101.1 
Specification for Asphalt Shingles Made From Glass Felt and 

Surfaced with Mineral Granules ...................................................... R905.2.4 
Specification for Liquid-applied Neoprene and Chlorosulfanated Polyethylene 

Used in Roofing and Waterproofing .................................................. R905.15.2 
Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding ................................... R703.ll 
Practice for Establishing Allowable Properties for Structural Glued 

Laminated Timber (Glulam) ......................................... R502.l.3, R602.l.3, R802.l.2 
Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation ............... Table R905.9.2, 

Table R905 .11.2 

Specification for Asphalt Roll Roofing (Glass Felt) 
Surfaced with Mineral Granules ............................... R905.2.8.2, R905.5.4, Table R905.9.2 

Specification for Coal Tar Roof Cement, Asbestos Containing ........................... Table R905.9.2 
Specification for Chlorinated Polyethylene (CPE) 

Sheeting for Concealed Water Containment Membrane ........................... P2709.2, P2709.2.2 
Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils ...................... R403. l.8.l 
Specification for Poly (Vinyl Chloride) Sheet Roofing ..................................... R905.13.2 

Specification for Asphalt Roof Coatings-asbestos-free ................................. Table R905.9.2 
Specification for Poly (Vinyl) Chloride (PVC) Plastic Flexible 

Concealed Water-containment Membrane ...................................... P2709.2, P2709.2.1 

Specification for Asphalt Roof Cement-asbestos-free .................................. Table R905.9.2 

Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing .................. Table R905.9.2 
Specification for EPDM Sheet Used in Single-ply Roof Membrane ........................... R905.12.2 
Test Method for Expansion Index of Soils ............................................... R403. l.8. l 

Specification for Asphalt-saturated (Organic Felt) Underlayment 
Used in Steep Slope Roofing ........................................ R905.l.1, Table R905.l.1(1), 

R905.16.3, R905.16.4.2 
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REFERENCED STANDARDS 

ASTM-continued 

Specification for Asphalt Coated Glass-fiber Venting 
Base Sheet Used in Roofmg ....................................................... Table R905.9.2 

Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing .................. Table R905.9.2 
Specification for Reinforced Nonvulcanized Polymeric 

Sheet Used in Roofing Membrane .................................................... R905.12.2 
Specification for Establishing and Monitoring Structural 

Capacities of Prefabricated Wood I-joists .......................... ; .................... R502. l.2 
Standard Specification for Evaluation of Structural 

Composite Lumber Products ........................................ R502.1.5, R602.1.5, R802.1.7 
Test Method for Evaluating the Flexural Properties of Fire-retardant-treated 

Softwood Plywood Exposed to the Elevated Temperatures ............................... R802.1.5. 7 

Specification for Coal Tar Roof Cement Asbestos-free ................................. Table R905.9.2 
Test Methods For Evaluating the Effects of Fire-retardant Treatments and Elevated 

Temperatures on Strength Properties of Fire-retardant-treated Lumber ...................... R802.1.5.7 
Specification for Thermoplastic Fabrics Used in Cold-applied 

Roofing and Waterproofing ..................................................... Table R905.9.2 
Specification for Thermoplastic Fabrics Used in Hot-applied 

Roofing and Waterproofing ..................................................... Table R905.9.2 
Specification for Liquid-applied Acrylic Coating Used in Roofing ......... Table R905 .9 .2, Table R905 .11.2, 

Table R905.14.3, R905.15.2 
Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet 

Materials Using a Combination of Polyester and Glass Fiber Reinforcements ............. Table R905 .11.2 
Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet 

Materials Using Glass Fiber Reinforcements ...................................... Table R905.ll.2 
Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous 

Sheet Materials Using Polyester Reinforcements ................................... Table R905.ll.2 
Specification for Atactic Polypropylene (APP) Modified Bituminous 

Sheet Materials Using Polyester Reinforcements ................................... Table R905 .11.2 

Specification for Atactic Polypropylene (APP) Modified Bituminous 
Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcement ........ Table R905 .11.2 

Specification for Fiberglass-reinforced Styrene Butadiene Styrene (SBS) 
Modified Bituminous Sheets with a Factory Applied Metal Surface .................... Table R905.l 1.2 

Practice for Calculating Bending Strength Design Adjustment Factors for 
Fire-retardant-treated Plywood Roof Sheathing ........................................ R802.l.5.6 

Standard Specification for Asphalt Roll Roofing (Organic Felt) .............. Table R905.l.l(l), R905.2.8.2, 
R905.5.4 

Standard Specification for Liquid-applied Silicone Coating Used in Spray 
Polyurethane Foam Roofing Systems .................................. Table R905.14.3, R905.15.2 

Standard Specification for Ketone-ethylene-ester-based Sheet Roofing"· ....................... R905.13.2 
Standard Specification for Inorganic Underlayment for 

Use with Steep Slope Roofing Products ............ Table R905.l.l(l), R905.1.l, R905.16.3, R905.16.4.2 
Standard Practice for Calculating Design Value Treatment Adjustment 

Factors for Fire-retardant-treated Lumber ............................................. R802. l.5. 7 
Standard Specification for Thermoplastic-polyolefin-based Sheet Roofing ...................... R905.13.2 
Standard Specification for Liquid Applied Moisture Cured Polyurethane Coating 

Used in Spray Polyurethane Foam Roofing System ....................... Table R905.14.3, R905.15.2 
Standard Specification for Establishing Performance Ratings for Wood-plastic 

Composite Deck Boards and Guardrail Systems (Guards or Handrails) ... R507.3, R507.3.l, 507.3.4, 507.3.4 
Standard Test Method for Wind Resistance of Sealed Asphalt Shingles 

(Uplift Force/Uplift Resistance Method) ............................... R905.2.4. l, Table R905.2.4.1 
Standard Specification for Polypropylene (PP) siding .......................... Table R703.3(1), R703.14 
Standard Specification for Spray Polyurethane Foam Used for Roofing Application .............. R905.14.2 
Standard Specification for Evaluating Structural Capacities 

of Rim Board Products and Assemblies ................................ R502. l. 7, R602.1. 7, R802. l. 7 
Standard Specification for Insulated Vinyl Siding ............................. R703.13, Table R703.3(1) 
Test Method for Surface Burning Characteristics 

of Building Materials ................................................. R202, R302.9.3, R302.9.4, 
R302.10.l, R302.10.2, R316.3, R316.5.9, R316.5.11, 

R507.3.2, R802.1.5, M1601.3, M1601.5.2 
Test Method for Water Vapor Transmission of Materials .......................... R202, Table R610.3 .1, 

M1411.6 M1601.4.6 
Test Methods for Fire Tests of Roof Coverings ...................................... R302.2.2, R902.1 
Test Methods for Fire Tests of Building Construction and Materials ....... Table R302. l (1 ), Table R302. l (2), 

R302.2, R302.2.2, R302.3, R302.4.1, R302.ll.1 
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ASTM-continued 

Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C ................ R202, R302.ll 
Test Method for Determining the Rate of Air Leakage Through Exterior 

Windows, Curtain Walls and Doors Under Specified Pressure 
Differences Across the Specimen .................................................... Nl 102.4.5 

Test Method for Structural Performance of Exterior Windows, . 
Curtain Walls and Doors by Uniform Static Air Pressure Difference ..... R609.4, R609.5, R612.4, R703.1.2 

Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain 
Walls by Uniform Static Air Pressure Difference ........................................ R703.1.1 

Standard Test Method for Determining Air Leakage Rate by Fan Pressurization ................ Nll 02.4.1.2 
Test Method for Fire Tests of Through-penetration Firestops ................................ R302.4.1.2 
Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation 

Using a Radiant Heat Energy Source ................................................. R302.10.5 
Standard Specification for Room Heaters, Pellet Fuel-burning Type . . . . . . . . . . . . . . . . . . . . . . . . . . . Ml 410.1 
Guide for Construction of Solid Fuel Burning Masonry Heaters ................................ Rl002.2 
Standard Test Methods for Determining Airtightness of Building Using 

an Orifice Blower Door ........................................................... Nl 102.4.1.2 
Test Method for Performance of Exterior Windows, Curtain Walls, Doors 

and Storm Shutters Impacted by Missile(s) and Exposed 
to Cyclic Pressure Differentials ............................................ R301.2.l.2, R609.6.1 

Standard Specification for Performance of Exterior Windows, Curtain 
Walls, Doors and Impact Protective Systems Impacted by 
Windborne Debris in Hurricanes ................................ R301.2.l.2, R301.2.l.2.1, R609.6.1 

Standard Test Method for Air Permeance of Building Materials .................................. R202 
Standard Practice for Specimen Preparation and Mounting of Pipe and 

Duct Insulation Materials to Assess Surface Burning Characteristics ......................... Ml601.3 
Standard Test Method for Determining the Drainage Efficiency of Exterior 

Insulation fil1.d Finish Systems (EIFS) Clad Wall Assemblies ............................... R703.9.2 
Standard Specification for PB Exterior Insulation and Finish Systems .................. R703.9.l, R703.9.2 
Standard Test Methods for Evaluating Water-resistive Barrier (WRB) Coatings 

Used Under Exterior Insulation and Finish Systems (EIFS) or EIFS with Drainage .............. R703.9.2 
Standard Specification for Flat Wall Insulating Concrete Form (ICF) Systems ...... R404.l.3.3.6.1, R608.4.4 
Specification for Corrugated Polyethylene (PE) Pipe and Fittings ............ Table P3009.ll, Table P3302.1, 

Table AGlOl.1 
Specification for Thermoplastic Accessible and Replaceable Plastic Tube and 

Tubular Fittings ................................................ Table P2701.1, P2702.2, P2702.3 
Specification for Threaded Chlorinated Poly (Vinyl Chloride) 

(CPVC) Plastic Pipe Fittings, Schedule 80 .......................................... Table P2906.6 
Specification for Socket-type Chlorinated Poly (Vinyl Chloride) (CPVC) 

Plastic Pipe Fittings, Schedule 40 ................................................. Table P2906.6 
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) 

Plastic Pipe Fittings, Schedule 80 ................................................. Table P2906.6 
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) 

Plastic Pipe, Schedules 40 and 80 ....................... Table P2906.4, Table P2906.5, Table AGlOl.1 
Specification for Chlorinated Poly (Vinyl Chloride) 

(CPVC) Plastic Pipe (SDR-PR) ........................ Table P2906.4, Table P2906.5, Table AGlOl.1 
Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe ................. P2906. l 7, P3003.13 
Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) 

(CPVC) Plastic Pipe and Fittings ........................................ P2906.9.l.2, P2906.9.l.3 
Specification for Acrylonitrile-butadiene-styrene (ABS) Schedule 40 Plastic 

Drain, Waste and Vent Pipe with a Cellular Core .................. Table P3002.l(l), Table P3002.1(2), 
Table P3002.2, Table P3002.3, P3003.3.2, Table AGlOl.1 

Specification for Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride) 
(PVC) Plastic Pipe and Fittings ........................................... P2906.9.l.4, P3003.9.2 

Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) 
Based on Outside Diameter .............................................. Table P3002.2, P3010.4 

Specification for Cross-linked Polyethylene (PEX) Tubing ................. Table M2101.1, Table P2906.4, 
. Table P2906.5, Table AGlOl.1 

Specification for Cross-linked Polyethylene (PEX) Plastic Hot- and 
Cold-water Distribution Systems ................................................ Table M2101.1, 

Table P2906.4, Table P2906.5, Table P2906.6 
Specification for Coextruded Poly (Vinyl Chloride) 

(PVC) Plastic Pipe with a Cellular Core .......................... Table P3002.l(l), Table P3002.1(2), 
Table P3002.2, Table P3302.l, Table AGlOl.1 

Specification for Electrofusion Type Polyethylene Fittings for Outside 
Diameter Controlled Polyethylene and Crosslinked Polyethylene Pipe and Tubing ......... Table M2105.5, 

M2105.ll.2 
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REFERENCED STANDARDS 

ASTM-continued 

Specification for Cross-linked Polyethylene/Aluminum/Cross-linked 
Polyethylene (PEX-AL-PEX) Pressure Pipe .............. Table M2101.l, Table P2906.4, Table P2906.5, 

Table P2906.6, P2506.11.1, Table AG101.1 
Specification for Polyethylene/ Aluminum/Polyethylene (PE-AL-PE) 

Composite Pressure Pipe ............................. Table M2101.l, Table P2906.4, Table P2906.5, 
Table P2906.6, P2906.11.1, Table AGlOl.1 

Specification for Polyolefin Pipe and Fittings for Corrosive 
Waste Drainage ............................................... Table P3002.1(2), Table P3002.2, 

Table P3002.3, P3003.ll.1 
Specification for Coextruded Composite Pipe ........................ Table P3002.1 (1 ), Table P3002.1 (2), 

Table P3002.2, Table P3009 .11 
Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield Strength ...................... R608.5.2.2 
Specification for Driven Fasteners, Nails, Spikes and Staples ................. R317 .3, R703.3.2, R703.6.3, 

Table R703.15.l, Table R703.15.2, R905.2.5 
Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring 

for SDR9 Cross-linked Polyethylene (PEX) Tubing and SDR9 
Polyethylene of Raised Temperature (PE-RT) Tubing ................... Table M2101.1, Table P2906.6 

Specification for Poly (Vinyl Chloride) (PVC) Plastic Schedule 40 Drainage and 
DWV Fabricated Fittings ....................................................... Table P3002.3 

Standard Specification for Plastic Mechanical Fittings for Use 
on Outside Diameter Controlled Polyethylene Gas Distribution Pipe and Tubing ............. M2105.ll.1 

Specification for Cold Expansion Fittings with PBX Reinforcing Rings for Use with 
Cross-linked Polyethylene (PBX) Tubing ............................. Table M2101.1, Table P2906.6 

Standard Specification for Special Engineered Fittings, Appurtenances or Valves for 
Use in Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Systems ........ M2105.5, 

Table 2903.9.4 
Standard Specification for Factory Assembled Anodeless Risers and Transition 

Fittings in Polyethylene (PE) and Polyarnide 11(PA11) Fuel Gas Distribution Systems ........ G2415.15.2 
Specification for Metal Insert Fittings for Polyethylene/ Aluminum/Polyethylene and 

Cross-linked Polyethylene/ Aluminum/Cross-linked 
Polyethylene Composite Pressure Pipe .................................. P2506.l 1.1, Table P2906.6 

Multilayer Pipe Type 2, Compression Joints for Hot and Cold Drinking Water Systems ....... Table P2906.4, 
Table P2906.5, Table P2906.6 

Specification for Cold-expansion Fittings with Metal Compression-sleeves 
for Cross-linked Polyethylene (PBX) Pipe .............................................. P2906.6 

Specification for Window Fall Prevention Devices-with Emergency 
Escape (Egress) Release Mechanisms ................................. R310. l. l, R312.2. l, R312.2.2, 

Standard Specification for Stainless Steel Clamps for Securing SDR9 
Cross-linked Polyethylene (PBX) Tubing to Metal Insert and 

R612.2, R612.3 

Plastic Insert Fittings ............................................. Table M2101.1, Table P2906.6 
Standard Specification for Plastic Insert Fittings Utilizing a 

Copper Crimp Ring for SDR9 Cross-linked Polyethylene (PBX) Tubing 
and SDR9 Polyethylene of Raised Temperature (PE-RT) Tubing ....................... Table P2906.6 

Standard Specification for Cross-linked Polyethylene/ Aluminum/Cross-linked 
Polyethylene Tubing OD Controlled SDR9 ............................. Table P2906.4, Table P2906.5 

Standard for Pressure-rated Polypropylene (PP) Piping Systems ....................... Table M2105.12.1, 

Standard Specification for Metal Insert Fittings Utilizing a Copper 
Crimp Ring for Polyethylene/Aluminum/Cross-linked 

Table P2906.4, Table P2906.5, 
Table P2906.6, P2906.10.1, Table AG101.1 

Polyethylene (PEX-AL-PEX) Tubing ............................................. Table P2906.6 
Standard Specification for Polyethylene of Raised Temperature 

(PE-RT) SDRG Tubing .......................................... Table M2101.l, Table AGlOl.1 
Standard Specification for Plastic Insert Fittings for SDR9 Cross-linked 

Polyethylene (PBX) and Polyethylene of Raised Temperature (PE-RT) Tubing ........... Table M2101.1, 
Table P2906.6 

Polyethylene or Raised Temperature (PE-RT) Plastic Hot and 
Cold-Water Tubing and Distribution Systems .......................... Table M2101.1, Table P2906.4, 

Table P2906.5, Table P2906.6, Table AG101.1 
Standard Specification for Acrylonitrile-butadiene-styrene (ABS) Plastic Pipe 

(Metric SDR-PR) ............................................................. Table M2101.1 
Standard Specification for Chlorinated Poly (Vinyl Chloride)/ 

Aluminum/Chlorinated Poly (Vinyl Chloride) (CPVC AL CPVC) 
Composite Pressure Tubing .......................... Table P2906.4, Table P2906.5, Table AG 101.1 

Standard Specification for Acrylonitrile-butadiene-styrene 
(ABS) JPS Dimensioned Pressure Pipe ............................................ Table M2101.1 
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Standard 
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A WC STJR-2015 
AWCWFCM-2015 

ANSIAWCNDS-2015 

AWC PWF-2015 

AWPA 
Standard 
reference 
number 

Cl--03 
M4-11 
Ul-14 

AWS 
Standard 
reference 
number 

A5.8M/A5.8-2011 
ANSI/AWS 
A5.31M/A5.31-2012 

AWWA 
Standard 
reference 
number 

Cl04/A21.4--08 
C110/A21.10-12 
Cl15/A21.15-ll 

C151/A21.51--09 
Cl53/A21.53-ll 
C500--09 
C504-10 
C507-11 
C510--07 
C511--07 
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American Wood Council 
222 Catocin Circle, Suite 201 
Leesburg, VA20175 

Title 

Referenced 
in code 

section number 

Span Tables for Joists and Rafters .......................................... R502.3, R802.4, R802.5 
Wood Frame Construction Manual for One- and 

Two-family Dwellings ........................................ R301.l.1, R301.2.l.1, R602.10.8.2, 
R608.9.2, Figure R608.9(9), R608.10 

National Design Specification (NDS) for Wood Construction-
with 2005 Supplement ........................... R404.2.2, R502.2, Table R503.1, R602.3, R608.9.2, 

Table R703.15.1, Table R703.15.2, R802.2 
Permanent Wood Foundation Design Specification .......................... R3 l 7.3.2, R401.1, R404.2.3 

American Wood Protection Association 
P.O. Box 361784 
Birmingham, AL 35236-1784 

Title 

Referenced 
in code 

section number 

All Timber Products-Preservative Treatment by Pressure Processes ............................ R902.2 
Standard for the Care of Preservative-treated Wood Products ......................... R317 .1.1, R3 l 8.1.2 
USE CATEGORY SYSTEM: User Specification for Treated Wood 

Except Section 6 Commodity Specification H ............................. R317.l, R402.1.2, R504.3, 

American Welding Society 
8669 NW 36 Street, #130 
Doral, FL 33166 

Title 

R703.6.3, R905.7.5, Table R905.8.5, R905.8.6 

Referenced 
in code 

section number 

Specifications for Filler Metals for Brazing and Braze Welding ............................... P3003.6.l 

Specification for Fluxes for Brazing 
and Braze Welding Edition: znd ••••••••••••••••••••••••••••• M2103.3, M2202.2, P2906.14, M2103.3 

American Water Works Association 
6666 West Quincy Avenue 
Denver, CO 80235 

Title 

Referenced 
in code 

section number 

Cement-mortar Lining for Ductile-iron Pipe and Fittings for Water ............................. P2906.4 
Ductile-iron and Gray-iron Fittings ................................................. Table P2906.6, 
Flanged Ductile-iron Pipe with Ductile-iron or 

Gray-iron Threaded Flanges .......................... , .......................... Table P2906.4 
Ductile-iron Pipe, Centrifugally Cast, for Water ....................................... Table P2906.4 
Ductile-iron Compact Fittings for Water Service ....................................... Table P2906.6 
Standard for Metal-seated Gate Valves for Water Supply Service ......................... Table P2903.9.4 
Standard for Rubber-seated Butterfly Valves ......................................... Table P2903.9.4 
Standard for Ball Valves, 6 In. Through 60 In ......................................... Table P2903.9.4 
Double Check Valve Backflow Prevention Assembly .......................... Table P2902.3, P2902.3.6 
Reduced-pressure Principle Back:flow Prevention Assembly .............................. Table P2902.3, 

P2902.3.5, P2902.5.l 
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Standard 
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number 
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Standard 
reference 
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37-GP-52M-(1984) 
37-GP-56M-(1980) 
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Standard 
reference 
number 

301-04a 

310-04 
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Standard 
reference 
number 

ANSI A135.4-2012 
ANSI A135.5-2012 
ANSI A135.6--2012 
ANSI A135.7-2012 
A208.l-2009 

REFERENCED STANDARDS 

AWWA-continued 

Polyethylene (PE) Pressure Pipe and Tubing 1
/ 2 in. (13 mm) 

through 3 in. (76 mm) for Water Service ................................... P2906.4, Table AG101.1 
Polyethylene-aluminum-polyethylene & Crosslinked Polyethylene 

Composite Pressure Pipe, 1
/ 2 in. (12 mm) through 2 in. (50 mm), for Water Service .......... Table M2101 

Cross-linked Polyethylene (PBX) Pressure Pipe, 1
/ 2 in. (12 mm) through 3 in. (76 mm) 

for Water Service ..................................................... P2906.4, Table AGl 01.1 

European Committee for Standardization (EN) 
Central Secretariat 
Rue de Stassart 36 
B-10 50 Brussels 

Title 

Referenced 
in code 

section number 

Slow Heat Release Appliances Fired by Solid Fuel Requirements and Test Methods ............... R1002.5 

Canadian General Standards Board 
Place du Portage 111, 6B 1 
11 Laurier Street 
Gatineau, Quebec, Canada KIA 1G6 

Title 

Referenced 
in code 

section number 

Polyvinyl Chloride Roofing and Waterproofing Membrane .................................. R905.13.2 
Roofing and Waterproofing Membrane, Sheet Applied, Elastomeric ........................... R905 .12.2 
Membrane, Modified Bituminous, Prefabricated and Reinforced for 

Roofing-with December 1985 Amendment ...................................... TableR905.11.2 

Cast Iron Soil Pipe Institute 
5959 Shallowford Road, Suite 419 
Chattanooga, TN 37421 

Title 

Referenced 
in code 

section number 

Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary 
and Storm Drain, Waste and Vent Piping Applications .............................. Table P3002.l(l), 

Standard Specification for Coupling for Use in Connection with Hubless 
Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, 

Table P3002.1(2), Table P3002.2, 
Table P3002.3, Table P3302.1 

Waste and Vent Piping Applications .................................................. P3003.4.3 

Composite Panel Association 
19465 Deerfield Avenue, Suite 306 
Leesburg, VA 20176 

Title 

Referenced 
in code 

section number 

Basic Hardboard ............................................................... Table R602.3(2) 
Prefinished Hardboard Paneling ......................................................... R702.5 
Engineered Wood Siding ............................................................... R703.5 
Engineered Wood Trim ................................................ ; ............... R703.5 
Particleboard ........................................................ R503.3.1, R602.1.9, R605.1 
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REFERENCED STANDARDS 

CPSC 
Standard 
reference 
number 

Consumer Product Safety Commission 
4330 East West Highway 
Bethesda, MD 20814-4408 

Title 

Referenced 
in code 

section number 

16 CFR, Part 1201-(2002) Safety Standard for Architectural Glazing ........................ R308.1.l, R308.3.l, Table R308.3.l(l) 
16 CPR, Part 1209-(2002) Interim Safety Standard for Cellulose Insulation .......................................... R302.10.3 
16 CFR, Part 1404-(2002) Cellulose Insulation ................................................................. R302.10.3 

CSA 
Standard 
reference 
number 

AAMAIWDMNCSA 
101/I.S.2/A440-11 

ANSI/CSA America 
FCI-2012 

ASME Al 12.3.4-2013/ 
CSAB45.9-13 

ASME Al 12.18.1-2012/ 
CSAB125.l-2012 

ASME A112.18.2-2011/ 

CSA Group 
8501 East Pleasant Valley Road 
Cleveland, OH 44131-5516 

Title 

North American Fenestration Standard/Specification for 

Referenced 
in code 

section number 

Windows, Doors and Unit Skylights ................................... R308.6.9, R609.3, N1102.4.3 
Stationary Fuel Cell Power Systems ...................................................... M1903.l 

Macerating Toilet Systems and Related Components ........................... Table P2701.1, P3007.5 

Plumbing Supply Fittings .......................... Table P2701.l, P2708.4, P2708.5, P2722.1, P2722.2, 
P2722.3, P2902.2, Table P2903.9.4 

CSA Bl25.2-2011 Plumbing Waste Fittings .................................................. Table P2701.1, P2702.2 
Al12.18.6/ 

CSA B 125.6-2009 Flexible Water Connectors ............................................................. P2906.7 
ASME A112.19.1-2013/ 

CSA B45 .2-13 Enameled Cast-iron and Enameled Steel Plumbing Fixtures ........................ Table 2701.1, P2711.1 
ASME A112.19.2-2013/ 

CSA B45.1-13 Ceramic Plumbing Fixtures ................. Table P2701.l, P2705.1, P2711.1, P2712.1, P2712.2, P2712.9 
ASME Al12.19.3-2008/ 

CSA B45.4-08 (R2013) Stainless Steel Plumbing Fixtures ............................ Table P2701.l, P2705.l, P2711.1, P2712.1 
ASSE 1016/ASME 112.1016/ 

CSAB125.16-2011 Performance Requirements for Automatic Compensating 

Al12.19.5-2011/ 
CSA B45.15-2011 

Al12.19.7-2012/ 
CSA B45.10-2012 

ASMEA17.1/ 
CSA B44-2013 

CSAS-93 

A257.1M-2009 
A257.2M-2009 
A257 .3M-2009 

B64.1.1-ll 
B64.1.2-11 
B64.1.3-11 
B64.2-ll 
B64.2.l-11 

B64.2.1.l-11 
B64.2.2-11 

B64.3-11 

764 

Valves for Individual Showers and Tub/Shower Combinations .......... Table P2701.1, P2708.4, P2722.2 

Flush Valves and Spuds for Water-closets, Urinals and Tanks ............................ Table P2701.1 

Hydromassage Bathtub Systems .................................................... Table P2701.1 

Safety Code for Elevators and Escalators ................................................... R321.1 

Requirements for Gas Fired Log Lighters for Wood Burning Fireplaces-
with revisions through January 1999 ................................................... G2433.1 

Circular Concrete Culvert, Storm Drain, Sewer Pipe and Fittings .............. · ............ Table P3002.2 
Reinforced Circular Concrete Culvert, Storm Drain, Sewer Pipe and Fittings ....... Table P3002.2, P3003.13 
Joints for Circular Concrete Sewer and Culvert Pipe, 

Manhole Sections and Fittings Using Rubber Gaskets ............................. P3003.5, P3003.18 
Vacuum Breakers, Atmospheric Type (A VB) ................................ Table P2902.3, P2902.3.2 
Pressure Vacuum Breakers (PVB) ......................................... Table P2902.3, P2902.3.4 
Spill Resistant Pressure Vacuum Breakers (SRPVB) ........................................ P2902.3 .2 
Vacuum Breakers, Hose Connection Type (HCVP) ............................ Table P2902.3, P2902.3.2 
Hose Connection Vacuum Breakers (HCVB) 

with Manual Draining Feature .......................................... Table P2902.3, P2902.3.2 
Hose Connection Dual Check Vacuum Breakers (HCDVB) ..................... Table P2902.3, P2902.3.2 
Vacuum Breakers, Hose Connection Type (HCVP) with 

Automatic Draining Feature ............................................ Table P2902.3, P2902.3.2 
Dual Check Backflow Preventers with Atmospheric Port (DCAP) ............... , Table P2902.3, P2902.5.1 
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B64.4-11 
B64.4.1-11 
B64.5-11 
B64.5.1-11 

B64.6-11 
B64.7-11 
B125.3-12 
B137.1-13 

B137.2-13 

Bl37.3-13 

B137.5-13 

B137.6-13 

Bl37.9-13 

Bl37.10-13 

B137.11-13 

B181.1-11 

B181.2-ll 

B181.3-11 

B182.2-ll 
B182.4-11 

B182.6-ll 
B182.8-ll 
B356-10 
B483.1-14 
B602-10 

CSA B45.5-11/ 
IAPMO Z124-11 
CSA C448 Series-02-
CAN/CSA-2002 

0325--07 
0437-Series-93 
UUCSNANCE 
60335-2-40-2012 

CSSB 
Standard 
reference 
number 

CSSB-97 

REFERENCED STANDARDS 

CSA-continued 

Backflow Preventers, Reduced Pressure Principle Type (RP) ........... Table P2902.3, P2902.3.5, P2903.5.1 
Reduced ~ressure Principle for Fire Sprinklers (RPF) ......................... Table P2902.3, P2902.3.5 
Double Check Backflow Preventers (DCVA) ................................ Table P2902.3, P2902.3.6 
Double Check Valve Backflow Preventers, 

Type for Fire Systems (DCV AF) ........................................ Table P2902.3, P2902.3.6 
Dual Check Valve Backflow Preventers (DuC) .............................. Table P2902.3, P2902.3.7 
Laboratory Faucet Vacuum Breakers (LFVB) ................................ Table P2902.3, P2902.3.2 
Plumbing Fittings ............. Table 2701.1, P2713.3, P2721.2, Table P2902.3, P2902.4.l, Table P2903.9.4 
Polyethylene (PE) Pipe, Tubing and Fittings for 

Cold Water Pressure Services ....................................... Table P2906.4, Table P2906.6 
Polyvinylchloride PVC Injection-moulded Gasketed Fittings for 

Pressure Applications .......................................................... Table P2906.6 
Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications ............ Table P2906.4, Table 2906.6, 

P3003.9.2, Table AG101.1 
Cross-linked Polyethylene (PEX) Tubing Systems for Pressure Applications ... Table P2906.4, Table P2906.5, 

Table P2906.6, Table AGlOl.1 
Chlorinated polyvinylchloride CPVC Pipe, Tubing and Fittings For Hot- and 

Cold-water Distribution Systems .................................... Table P2906.4, Table P2906.5, 
Table 2906.6, Table AG101.1 

Polyethylene/Aluminum/Polyethylene (PE-AL-PE) 
Composite Pressure Pipe Systems ......................... Table M2101.1, P2506.l 1.1, Table P2906.4 

Cross-linked Polyethylene/ Aluminum/Cross-linked Polyethylene (PE-AL-PE) 
Composite Pressure Pipe Systems ................................... Table M2101.l, Table P2906.4, 

Table P2906.5, Table P2906.6, P2906.l l.1 
Polypropylene (PP-R) Pipe and Fittings for Pressure Applications ............. Table P2906.4, Table 2906.5, 

Table P2906.6, Table AG101.l 
Acrylonitrile-butadiene-styrene (ABS) Drain, Waste and Vent Pipe 

and Pipe Fittings ............................................. Table P3002.l(l), Table P3002.1(2), 
Table P3002.3, P3003.3.2, P3003.8.2 

Polyvinylchloride (PVC) and chlorinated polyvinylchloride (CPVC) 
Drain, Waste and Vent Pipe and Pipe Fittings ...................... Table P3002. l(l), Table P3002.1(2), 

P3003.9.2, P3003.14.2,P3008.2, Table P3302.1 
Polyolefin and polyvinylidene (PVDF) Laboratory Drainage Systems .................... Table P3002. l(l), 

Table P3002.1(2), Table P3002.2, 
Table P3002.3, P3003.l 1.1 

PSM Type polyvinylchloride (PVC) Sewer Pipe and Fittings .... Table P3002.2, Table P3002.3, Table P3302.1 
Profile polyvinylchloride (PVC) Sewer Pipe & Fittings ................................. Table P3002.2, 

Table P3002.3, Table P3302. l 
Profile Polyethylene (PE) Sewer Pipe and Fittings for leak-proof Sewer Applications ......... Table P3302.1 
Profile Polyethylene (PE) Storm Sewer and Drainage Pipe and Fittings .................... Table P3302.1 
Water Pressure Reducing Valves for Domestic Water Supply Systems ......................... P2903.3.1 
Drinking Water Treatment Systems ............................................... P2909 .1, P2909 .2 
Mechanical Couplings for Drain, Waste and Vent Pipe and Sewer Pipe ....... P3003.3.l, P3003.4.3,P3003.5, 

P3003.9.1, P3003.10.l, P3003.12.2, P3003.13 

Plastic Plumbing Fixtures .................................. Table P2701.1, P271 l.1, P2711.2, P2712.1 

Design and Installation of Earth Energy Systems-
First Edition; Update 2: October 2009; Consolidated Reprint 10/2009 ...... Table M2105.4, Table M2105.5 

Construction Sheathing ....................................... R503.2.1, R602.1.8, R604.1, R803.2.1 
Standards on OSB and Waferboard (Reaffirmed 2006) .............. R503.2.1, R602.1.8, R604.1, R803.2.1 

Standard for Household and Similar Electrical Appliances, 
Part 2: Particular Requirements for Motor-compressors .................. M1403.l, M1412.1, M1413.1 

Cedar Shake & Shingle Bureau 
P. 0. Box 1178 
Sumas, WA 98295-1178 

Title 

Grading and Packing Rules for W estem Red Cedar Shakes and W estem Red 

Referenced 
in code 

section number 

Shingles of the Cedar Shake and Shingle Bureau ......... R702.6, R703.6, Table R905.7.4, Table R905.8.5 
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REFERENCED STANDARDS 

DASMA 
Standard 
reference 
number 

108-12 

115-12 

DOC 
Standard 
reference 
number 

PS 1--09 

PS2-10 

PS20-05 

DOTn 

Standard 
reference 
number 

49 CFR, Parts 192.28l(e) 
& 192.283 (b) (2009) 

FEMA 
Standard 
reference 
number 

FEMA TB-2-08 
FEMA TB-11--01 

FM 

Standard 
reference 
number 

4450-(1989) 

4880-(2010) 

766 

Door and Access Systems Manufacturers Association International 
1300 Summer Avenue 
Cleveland, OH 44115-2851 

Title 

Standard Method for Testing Garage Doors: Determination of Structural 

Referenced 
in code 

section number 

Performance Under Uniform Static Air Pressure Difference ................................. R609.14 
Standard Method for Testing Garage Doors: Determination of Structural 

Performance Under Missile Impact and Cyclic Wind Pressure ............................. R301.2.1.2 

United States Department of Commerce 
1401 Constitution Avenue, NW 
Washington, DC 20230 

Title 

Referenced 
in code 

section number 

Structural Plywood ............................................ R404.2.l, Table R404.2.3, R503.2.1, 
R602.l.8, R604.l, R610.3.2, R803.2.1 

Performance Standard for Wood-based Structural-use Panels ........... R404.2.l, Table R404.2.3, R503.2.1, 
R602.1.8, R604.l, R610.3.2, 

Table 610.3.2, R803.2.1 
American Softwood Lumber Standard .......................... R404.2.1, R502.l.1, R602.l.1, R802.l.1 

Department of Transportation 
1200 New Jersey A venue SE 
East Building, 2nd floor 
Washington, DC 20590 

Title 

Referenced 
in code 

section number 

Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety Standards ......... G2414.6.l 

Federal Emergency Management Agency 
500 C Street, SW 
Washington, DC 20472 

Title 

Referenced 
in code 

section number 

Flood Damage-resistant Materials Requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R322. l.8 
Crawlspace Construction for Buildings Located in Special Flood Hazard Area ..................... R408. 7 

Factory Mutual Global Research 
Standards Laboratories Department 
1301 Atwood Avenue, P. 0. Box 7500 
Johnson, Rl 02919 

Title 

Approval Standard for Class 1 Insulated Steel Deck Roofs-with 

Referenced 
in code 

section number 

Supplements through July 1992 ........................................................ R906.1 
American National Standard for Evaluating Insulated Wall or 

Wall and Roof/Ceiling Assemblies, Plastic Interior Finish Materials, 
Plastic Exterior Building Panels, Wall/Ceiling Coating Systems, 
Interior and Exterior Finish Systems .................................................... R316.6 
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GA 
Standard 
reference 
number 

GA-253-12 

HPVA 
Standard 
reference 
number 

ANSI/HP-1-2013 

IAPMO 
Standard 
reference 
number 

CSA B45.5-ll/ 
IAPMO Z124-ll 

ICC 

Standard 
reference 
number 

IBC-15 

ICC/ANSI A117.1-09 
ICC400-12 
ICC500-14 
ICC600-14 
IECC-15 
IFC-15 
IFGC-15 
IMC-15 
IPC-15 

IPMC-15 
IPSDC-15 
ISPSC-15 

Gypsum Association 
6525 Belcrest Road, Suite 480 
Hyattsville, MD 20782 

Title 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Application of Gypsum Sheathing ................................................. Table R602.3(1) 

Hardwood Plywood & Veneer Association 
1825 Michael Faraday Drive 
Reston, Virginia 20190-5350 

Title 

Referenced 
in code 

section number 

Standard for Hardwood and Decorative Plywood ............................................ R702.5 

IAPMO 
4755 E. Philadelphia Street 
Ontario, CA 91761-USA 

Title 

Referenced 
in code 

section number 

Plastic Plumbing Fixtures .................................. Table P2701.1, P2711.l, P2711.2, P2712.1 

International Code Council, Inc. 
500 New Jersey Avenue, NW 
6th Floor 
Washington, DC 20001 

Title 

Referenced 
in code 

section number 

International Building Code® ........ RlOl.2, Rll0.2, R202, R301.l.1, R301.l.3, R301.2.2.l.1, R301.2.2.l.2, 
R301.2.2.4, R301.3, R308.5, R320.l, R320.l.1, R403.l.8, Table R602.10.3(3), 

Table R606.12.2.1, R609.2, R802.l.5.4, R905.10.3, N1107.4, G2402.3 
Accessible and Usable Buildings and Facilities .............................................. R321.3 
Standard on the Design and Construction of Log Structures .... R301.1.1, 502.1.4, R602. l.4, R 703 .1, R802. l.3 
ICC/NSSA Standard on the Design and Construction of Storm Shelters .......................... R323. l 
Standard for Residential Construction in High-wind Regions ................................ R301.2. l.1 
International Energy Conservation Code® ............................... Nl 101.2, Nll 01.5, Nll 01.13 .1 
International Fire Code® ................................. R102.7, R324.2, M2201.7, G2402.3, G2412.2 
International Fuel Gas Code® ........................................... G2401.1, G2402.3, G2423. l 
International Mechanical Code® ........................................ Nl103.2.1, Nl103.6, G2402.3 
International Plumbing Code® ........................... Table R301.2(1), R903.4.l, G2402.3, R2601.1, 

Table P2902.3, P2902.5.5, 
International Property Maintenance Code® ................................................. R102.7 
International Private Sewage Disposal Code® .............................................. R322.l.7 
International Swimming Pool and Spa Code™ ............................................... R326.l 
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REFERENCED STANDARDS 

ISO 

Standard 
reference 
number 

8336-2009 

15874-2002 

MSS 
Standard 
reference 
number 

SP-42-09 

SP-58-09 

SP-67-11 
SP-70-11 
SP-71-11 
SP-72-10 
SP-78-11 
SP-80-08 
SP-110-10 

NAIMA 
Standard 
reference 
number 

AH116-09 

NFPA 
Standard 
reference 
number 

13-13 
13D-13 

13R-13 

31-11 
58-14 
70-14 
72-13 
85-15 
211-13 
259-13 

768 

International Organization for Standardization 
1, ch. de la Voie - Creuse 
Case postale 56 
CH-1211 Geneva20, Switzerland 

Title 

Fibre-cement Flat Sheets-product Specification 

Referenced 
in code 

section number 

and Test Methods ......................... Table R503.2.1.1(1), Table R503.2.1.1(2), Table R602.3(2), 
Table R702.4.2, R703.10.l, R703.10.2 

Polypropylene Plastic Piping Systems for Hot and Cold Water Installations ................. Table M2101.1 

Manufacturers Standardization Society of the Valve and Fittings Industry 
127 Park Street, Northeast 
Vienna, VA 22180 

Title 

Corrosion Resistant Gate, Globe, Angle and Check Valves with Flanged 

Referenced 
in code 

section number 

and Butt Weld Ends (Glasses 150, 300 & 600) ..................................... Table P2903.9.4 
Pipe Hangers and Supports-Materials, Design, Manufacture, Selection, 

Application and Installation .................. ' ........................................ G2418.2 
Butterfly Valves ............................................................... Table P2903.9.4 
Gray Iron Gate Valves, Flanged and Threaded Ends ................................... Table P2903.9.4 
Gray Iron Swing Check Valves, Flanged and Threaded Ends ............................ Table P2903. 9 .4 
Ball Valves with Flanged or Butt-Welding Ends for General Service .......................... P2903.9.4 
Cast Iron Plug Valves, Flanged and Threaded Ends ................................... Table P2903.9.4 
Bronze Gate, Globe, Angle and Check Valves ....................................... Table P2903.9.4 
Ball Valves, Threaded, Socket Welded, Solder Joint, Grooved and Flared Ends ............. Table P2903.9.4 

North American Insulation Manufacturers Association 
44 Canal Center Plaza, Suite 310 
Alexandria, VA 22314 

Title 

Referenced 
in code 

section number 

Fibrous Glass Duct Construction Standards, Fifth Edition .................................. M1601.1.1 

National Fire Protection Association 
1 Batterymarch Park 
Quincy, MA 02269 

Title 

Referenced 
in code 

section number 

Installation of Sprinkler Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R302.3 
Standard for the Installation of Sprinkler Systems in One- and Two-family 

Dwellings and Manufactured Homes .................................. R302.13, R313.1.1, R313.2.1, 
R325.5, P2904.l, P2904.6.1 

Standard for the Installation of Sprinkler Systems in Residential Occupancies 
Up to and Including Four Stories in Height ............................................... R325.5 

Standard for the Installation of Oil-burning Equipment .................... M1701.1, Ml801.3.l, M1805.3 
Liquefied Petroleum Gas Code ................................................ G2412.2, G2414.6.2 
NationalElectrical Code ............ E3401.l, E3401.2, E4301.l, Table E4303.2, E4304.3, E4304.4, R324.3 
National Fire Alarm and Signaling Code ........................................... R314.1, R314.7.1 
Boiler and Combustion Systems Hazards Code ............................................. G2452.1 
Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances ......... Rl002.5, G2427.5.5. l 
Standard for Test Method for Potential Heat of Building Materials .................... R316.5.7, R316.5.8 
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275-13 
286-15 

501-13 
720-15 

853-15 

NSF 
Standard 
reference 
number 

14-2011 
41-2011 
42-2011 
44-2012 
50-2012 
53-2011A 
58-2012 
61-2012 

350-2011 
358-1-2011 

358-2-2012 

359-2012 
372-2010 

PCA 
Standard 
reference 
number 

100-12 

SBCA 
Standard 
reference 
number 

BCSI-2013 

CFS-BCSI-2008 

FSl00-12 

REFERENCED STANDARDS 

NFPA-continued 
Standard Method of Fire Tests for the Evaluation of Thermal Barriers ........................... R316.4 
Standard Methods of Fire Tests for Evaluating Contribution of Wall and 

Ceiling Interior Finish to Room Fire Growth ..................................... R302.9.4, R316.6 
Standard on Manufactured Housing .................... : .................................... R202 
Standard for the Installation of Carbon Monoxide (CO) Detectors 

and Warning Equipment ................................................... R315.6.l, R315.6.2 
Standard on the Installation of Stationary Fuel Cell Power Systems ............................. M1903.l 

NSF International 
789 N. Dixboro 
Ann Arbor, MI 48105 

Title 

Referenced 
in code 

section number 

Plastics Piping System Components and Related Materials .................... Ml301.4, P2609.3, P2908.3 
Nonliquid Saturated Treatment Systems (Composting Toilets) ................................ P2725.l 
Drinking Water Treatment Units-Anesthetic Effects ................................ P2909 .1, P2909 .3 
Residential Cation Exchange Water Softeners ...................................... P2909 .1, P2909 .3 
Equipment for Swimming Pools, Hot Tubs and Other Recreational Water Facilities ............... P2911.8. l 
Drinking Water Treatment Units-Health Effects ................................... P2909 .1, P2909 .3 
Reverse Osmosis Drinking Water Treatment Systems ................................ P2909.2, P2909.3 
Drinking Water System Components-Health Effects ...................... P2609.5, P2722.l, P2903.9.4, . 

P2906.4, P2906.5, P2906.6, P2908.3 
Onsite Residential and Commercial Water Reuse Treatment Systems .......................... P2910.6.1 
Polyethylene Pipe and Fittings for Water-based Ground Source 

"Geothermal" Heat Pump Systems .............................. M2105.4, M2105.5, Table AG101.l 
Polypropylene Pipe and Fittings for Water-based Ground Source 

"Geothermal" Heat Pump Systems .................................................... M2105.5 
Valves for Crosslink:ed Polyethylene (PBX) Water Distribution Tubing Systems ............ Table P2903.9.4 
Drinking Water Systems Components-Lead Content ...................................... P2906.2.l 

Portland Cement Association 
5420 Old Orchard Road 
Skokie, IL 60077 

Title 

Prescriptive Design of Exterior Concrete Walls for One- and 

Referenced 
in code 

section number 

Two-family Dwellings (Pub. No. EB241) ........................ R301.2.2.2.4, R301.2.2.3.4, R404.l.3, 

Structural Building Components Association 
6300 Enterprise Lane 
Ml\dison, WI 53719 

Title 

R404.l.3.2.1, R404.l.3.2.2, R404.1.3.4, R404.1.4.2, 
R608.l, R608.2, R608.5.l, R608.9.2, R608.9.3 

Referenced 
in code 

section number 

Building Component Safety Information Guide to Good Practice for Handling, 
Installing, Restraining & Bracing of Metal Plate Connected Wood Trusses ............. 502.11.2, 802.10.3 

Cold-formed Steel Building Component Safety Information (CFSBCSI) 
Guide to Good Practice for Handling, Installing & Bracing of Cold-formed Steel Trusses ... 505 .1.3, 804.3 .6 

Standard Requirements for Wind Pressure Resistance of Foam Plastic 
Insulating Sheathing Used in Exterior Wall Covering Assemblies ............................. R316.8 
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REFERENCED STANDARDS 

SMA CNA Sheet Metal & Air Conditioning Contractors National Assoc. Inc. 
4021 Lafayette Center Road 

Standard 
reference 
number 

SMACNA-10 
SMACNA-15 

SRCC 
Standard 
reference 
number 

SRCC 100-13 
SRCC300-13 
SRCC600-13 

TMS 
Standard 
reference 
number 

402-2013 

403-2013 

602-2013 

TPI 
Standard 
reference 
number 

TPI 1-2014 

UL 
Standard 
reference 
number 

17-2008 

55A-04 
58-14 
80-2007 
103-2010 

127-2011 

770 

Chantilly, VA 22021 

Title 

Referenced 
in code 

section number 

Fibrous Glass Duct Construction Standards (2003) .............................. M1601.l.1, M1601.4.l 
HV AC Duct Construction Standards-Metal and Flexible 4th Edition (ANSI) ................... M1601.4.1 

Solar Rating & Certification Corporation 
400 High Point Drive, Suite 400 
Cocoa, FL 32926 

Title 

Referenced 
in code 

section number 

Standard 100 for Solar Collectors ...................................................... M2301.3.l 
Standard 300 for Solar Water Heating Systems ............... M2301.2.3, M2301.4, M2301.2.6, M2301.2.8 
Standard 600 for Solar Concentrating Collectors .......................................... M2301.3.1 

The Masonry Society 
105 South Sunset Street, Suite Q 
Longmont, CO 80501 

Title 

Referenced 
in code 

section number 

Building Code Requirements for Masonry Structures ........................ R404.1.2, R606.l, R606.l.1, 
R606.2.3.2, R606.12.1, R606.12.2.3.1, 

R606.12.3.l, Table R703.4, 703.12 
Direct Design Handbook for Masonry Structures ........................... R606.l, R606.l.1, R606.12.l, 

R606.12.3.l 
Specification for Masonry Structures ................ R404.l.2, R606.2.9, R606.2.12, R606.12.3.l, R703.12 

Truss Plate Institute 
218 N. Lee Street, Suite 312 
Alexandria, VA 22314 

Title 

National Design Standard for Metal-plate-connected 

Referenced 
in code 

section number 

Wood Truss Construction ................................................. R502.ll.1, R802.10.2 

ULLLC 
333 Pfingsten Road 
Northbrook, IL 60062 

Title 

Vent or Chimney Connector Dampers for Oil-fired Appliances-

Referenced 
in code 

section number 

with revisions through January 2010 ................................................. M1802.2.2 
Materials for Built-up Roof Coverings ................................................... R905.9.2 
Liquefied Petroleum Gas Code ......................................................... M2201.1 
Steel Tanks for Oil-burner Fuel-with revisions August 2009 ................................ M2201.l 
Factory-built Chimneys for Residential Type and Building Heating 

Appliances-with revisions through July 2012 .............................. R202, R1005.3, 02430.1 
Factory-built Fireplaces ..................................................... RlOOl.11, R1004.l, 

Rl004.4, R1004.5, R1005.4, 02445.7 
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174-04 

180-2012 
181-05 
181A-2013 

181B-2013 

217-06 
263-2011 

268-2009 
325-02 

343-2008 
378-06 
441-10 
508-99 
536--97 
641-2010 

651-2011 

705-04 
723-08 

726--95 
727-06 
729-03 
730-03 
732-95 
737-2011 
790-04 

795-2011 

834-04 

842-07 
858-05 
875-09 
896--93 
923-2013 
959-2010 
1026--2012 
1040-96 
1042-2009 
1256-02 
1261-01 
1479-03 
1482-2011 
1618-09 

1693-2010 

1703-02 

1715-97 
1738-2010 

UL-continued 

Household Electric Storage Tank Water Heaters-

REFERENCED STANDARDS 

with revisions through September 2012 ................................................. M2005.1 
Liquid-level Indicating Gauges for Oil Burner Fuels and Other Combustible Liquids .............. M2201.5 
Factory-made Air Ducts and Air Connectors-with revisions through May 2003 ....... Ml601.l.1, Ml601.4.l 
Closure Systems for Use with Rigid Air Ducts and Air Connectors-

with revisions through December 1998 ....................................... Ml601.2, Ml601.4.l 
Closure Systems for Use with Flexible Air Ducts and Air Connectors-

with revisions through August 2003 ................................................. M1601.4.l 
Single- and Multiple-station Smoke Alarms-with revisions through April 2012 ......... R314.l.1, R315.l.l 
Standards for Fire Test of Building 

Construction and Materials ......................... Table 302.1(1), Table R302.1(2), R302.2, R302.3, 
R302.4.l, R302.ll.1, Table R312.l(l), R606.2.2 

Smoke Detectors for Fire Alarm Systems ................................ R314.7.1, R314.7.4, R315.6.4 
Door, Drapery, Gate, Louver and Window Operations and Systems-

with revisions through June 2013 ...................................................... R309.4 
Pumps for Oil-burning Appliances-with revisions through June 2013 .......................... M2204.l 
Draft Equipment-with revisions through January 2010 ................................... Ml804.2.6 
Gas Vents .......................................................................... G2426.1 
Industrial Control Equipment-with revisions through March 2013 .......................... M141 l.3.l 
Flexible Metallic Hose-with revisions through June 2003 ................................... M2202.3 
Type L, Low-temperature Venting Systems-

with revisions through May 2013 ............................ R202, Rl003.ll.5, Ml804.2.4, G2426.l 
Schedule 40 and Schedule 80 Rigid PVC Conduit and Fittings-

with revisions through March 2012 ................................................... G2414.6.3 
Standard for Power Ventilators-with revisions through March 2012 ......................... Ml502.4.4 
Standard for Test for Surface Burning Characteristics of 

Building Materials-with revisions through September 2010 ........ R202, R302.9.3, R302.9.4, R302.10.l, 
R302.10.2, R316.3, R316.5.9, R316.5.ll, 
R507.3.2, R802.1.5, Ml601.3, Ml601.5.2 

Oil-fired Boiler Assemblies-with revisions through April 2011 ..................... M2001.l.1, M2006.l 
Oil-fired Central Furnaces-with revisions through April 2010 ................................ Ml402.l 
Oil-fired Floor Furnaces-with revisions through August 2012 ................................ Ml408.1 
Oil-fired Wall Furnaces-with revisions through August 2012 ................................ Ml 409 .1 
Oil-fired Storage Tank Water Heaters-with revisions through April 2010 ....................... M2005.l 
Fireplaces Stoves ............ : ............................................... Ml414.l,Ml901.2 
Standard Test Methods for Fire Tests of Roof Coverings-

with revisions through October 2008 ............................................ R302.2.2, R902. l 
Commercial-industrial Gas Heating Equipment-

with Revisions through September 2012 ........................................ G2442.l, G2452.l 
Heating, Water Supply and Power Boilers-Electric-with revisions 

through January 2013 .............................................................. M2001.l.1 
Valves for Flammable Fluids-with revisions through October 2012 ........................... M2204.2 
Household Electric Ranges-with revisions through April 2012 ............................... Ml901.2 
Electric Dry-bath Heaters with revisions through November 2011 .............................. Ml902.2 
Oil-burning Stoves-with revisions through August 2012 .................................... Ml410.1 
Microwave Cooking Appliances ......................................................... Ml504.l 
Medium Heat Appliance Factory-built Chimneys ........................................... R1005.6 
Electric Household Cooking and Food Serving Appliances ................................... Ml901.2 
Fire Test of Insulated Wall Construction-with revisions through October 2012 ................... R3 l 6.6 
Electric Baseboard Heating Equipment-with Revisions through June 2013 ...................... Ml 405 .1 
Fire Test of Roof Deck Construction-with revisions through January 2007 ....................... R906.l 
Electric Water Heaters for Pools and Tubs-with revisions through July 2012 .................... M2006.1 
Fire Tests of Through-Penetration Firestops-with revisions through October 2012 .............. R302.4.1.2 
Solid-Fuel-type Room Heaters .......................................... R1002.2, Rl002.5, Ml410.l 
Wall Protectors, Floor Protectors, and Hearth Extensions-

with revisions through May 2013 ............................................. Rl004.2, M1410.2 
Electric Radiant Heating Panels and Heating Panel Sets-

with revisions through October 2011. .................................................. Ml406. l 
Flat-plate Photovoltaic Modules and Panels-

with revisions through November 2014 .......................... R324.3.l, R902.4, R905.16.5, R907.5 
Fire Test of Interior Finish Material-with revisions through January 2013 .. · ..................... R316.6 
Venting Systems for Gas-burning Appliances, Categories II, III and IV-
with revisions Through May 2011 ....................................................... G2426.l 
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1741-2010 

1777-07 

1995-2011 

1996-2009 
2034-08 

2075-2013 
2l58A-2010 
2523-09 

UL/CSA/ANCE 
60335-2-40-2012 

ULC 
Standard 
reference 
number 

CAN/ULC S 102.2-2010 

WDMA 
Standard 
reference 
number 

AAMA!WDMA/CSA 
101/I.S2/A440-11 

I.S.11-13 
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UL-continued 
Inverters, Converters, Controllers and Interconnection System Equipment 

for use with Distributed Energy Resources ................................................ R324.3 
Chimney Liners-with revisions through July 2009 ............................. Rl003. l l. l, R1003.18, 

G2425.12, G2425.15.4, Ml801.3.4 
Heating and Cooling Equipment. ............................................... Ml402.l, Ml403.l, 

Ml407.l, Ml412.l, Ml413.l 
Electric Duct Heaters-with revisions through November 2011 ....................... Ml402.l, Ml407.l 
Standard for Single- and Multiple-station Carbon Monoxide Alarrns-

with revisions through February 2009 ......................................... R314.l.1, R315.1.1 
Standard for Gas and Vapor Detectors and Sensors ......................... R314.7.4, R315.6.l, R315.6.4 
Outline of Investigation for Clothes Dryer Transition Duct .................................. Ml502.4.3 
Standard for Solid Fuel-fired Hydronic Heating Appliances, Water Heaters and Boilers-

with revisions through February 2013 ........................................ M2005.l, M2001.l.1 

Standard for Household and Similar Electrical Appliances, 
Part 2: Particular Requirements for Motor-compressors ................... M 1403.1, Ml 412.1, Ml 413. l 

ULC 
7 Underwriters Road 
Toronto, Ontario, Canada MIR 3B4 

Title 

Standard Methods for Test for Surface Burning Characteristics 

Referenced 
in code 

section number 

of Building Materials and Assemblies ....................................... R302.10.l, R302.10.2 

Window & Door Manufacturers Association 
2025 M Street, NW Suite 800 
Washington, DC 20036-3309 

Title 

North American Fenestration Standard/ 

Referenced 
in code 

section number 

Specifications for Windows, Doors and Skylights ........................ R308.6.9, R609.3, Nl 102.4.3 
Industry Standard Analytical Method for Design Pressure (DP) Ratings of 

Fenestration Products .................................................... R308.6.9.l, R609.3.l 
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APPENDIX A 

SIZING AND CAPACITIES OF GAS PIPING 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International Fuel 
Gas Code, coordinated with the section numbering of the International Residential Code.) 

A.1 General piping considerations. The first goal of deter
mining the pipe sizing for a fuel gas piping system is to make 
sure that there is sufficient gas pressure at the inlet to each 
appliance. The majority of systems are residential and the 
appliances will all have the same, or nearly the same, require
ment for minimum gas pressure at the appliance inlet. This 
pressure will be about 5-inch water column (w.c.) (l.25 kPa), 
which is enough for proper operation of the appliance regula
tor to deliver about 3.5-inches water column (w.c.) (875 kPa) 
to the burner itself. The pressure drop in the piping is sub
tracted from the source delivery pressure to verify that the 
minimum is available at the appliance. 

There are other systems, however, where the required inlet 
pressure to the different appliances may be quite varied. In 
such cases, the greatest inlet pressure required must be satis
fied, as well as the farthest appliance, which is almost always 
the critical appliance in small systems. 

There is an additional requirement to be observed besides 
the capacity of the system at 100-percent flow. That require
ment is that at minimum flow, the pressure at the inlet to any 
appliance does not exceed the pressure rating of the appli
ance regulator. This would seldom be of concern in small 
systems if the source pressure is 1

/ 2 psi (14-inch w.c.) (3.5 
kPa) or less but it should be verified for systems with greater 
gas pressure at the point of supply. 

To determine the size of piping used in a gas piping sys
tem, the following factors must be considered: 

(1) Allowable loss in pressure from point of delivery to 
appliance. 

(2) Maximum gas demand. 

(3) Length of piping and number of fittings. 

(4) Specific gravity of the gas. 

(5) Diversity factor. 

For any gas piping system or special appliance, or for con
ditions other than those covered by the tables provided in this 
code such as longer runs, greater gas demands or greater pres
sure drops, the size of each gas piping system should be 
determined by standard engineering practices acceptable to 
the code official. 

A.2 Description of tables. 

A.2.1 General. The quantity of gas to be provided at each 
outlet should be determined, whenever possible, directly 
from the manufacturer's gas input Btu/h rating of the appli
ance that will be installed. In case the ratings of the appli
ances to be installed are not known, Table 402.2 shows the 
approximate consumption (in Btu per hour) of certain types 
of typical household appliances. 
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To obtain the cubic feet per hour of gas required, divide the 
total Btu/h input of all appliances by the average Btu heating 
value per cubic feet of the gas. The average Btu per cubic feet 
of the gas in the area of the installation can be obtained from 
the serving gas supplier. 

A.2.2 Low pressure natural gas tables. Capacities for gas at 
low pressure [less than 2.0 psig (13.8 kPa gauge)] in cubic 
feet per hour of 0.60 specific gravity gas for different sizes 
and lengths are shown in Tables 402.4(1) and 402.4(2) for 
iron pipe or equivalent rigid pipe; in Tables 402.4(8) through 
402.4(11) for smooth wall semirigid tubing; and in Tables 
402.4(15) through 402.4(17) for corrugated stainless steel 
tubing. Tables 402.4(1) and 402.4(6) are based upon a pres
sure drop of 0.3-inch w.c. (75 Pa), whereas Tables 402.4(2), 
402.4(9) and 402.4(15) are based upon a pressure drop of 0.5-
inch w.c. (125 Pa). Tables 402.4(3), 402.4(4), 402.4(10), 
402.4(11), 402.4(16) and 402.4(17) are special low-pressure 
applications based upon pressure drops greater than 0.5-inch 
w.c. (125 Pa). In using these tables, an allowance (in equiva
lent length of pipe) should be considered for any piping run 
with four or more fittings (see Table A.2.2). 

A.2.3 Undiluted liquefied petroleum tables. Capacities in 
thousands of Btu per hour of undiluted liquefied petroleum 
gases based on a pressure drop of 0.5-inch w.c. (125 Pa) for 
different sizes and lengths are shown in Table 402.4(28) for 
iron pipe or equivalent rigid pipe, in Table 402.4(30) for 
smooth wall semi-rigid tubing, in Table 402.4(32) for corru
gated stainless steel tubing, and in Tables 402.4(35) and 
402.4(37) for polyethylene plastic pipe and tubing. Tables 
402.4(33) and 402.4(34) for corrugated stainless steel tubing 
and Table 402.4(36) for polyethylene plastic pipe are based 
on operating pressures greater than 11

/ 2 pounds per square 
inch (psi) (3.5 kPa) and pressure drops greater than 0.5-inch 
w.c. (125 Pa). In using these tables, an allowance (in equiva
lent length of pipe) should be considered for any piping run 
with four or more fittings [see Table A.2.2]. 

A.2.4 Natural gas specific gravity. Gas piping systems that 
are to be supplied with gas of a specific gravity of 0. 70 or less 
can be sized directly from the tables provided in this code, 
unless the code official specifies that a gravity factor be 
applied. Where the specific gravity of the gas is greater than 
0.70, the gravity factor should be applied. 

Application of the gravity factor converts the figures 
given in the tables provided in this code to capacities for 
another gas of different specific gravity. Such application 
is accomplished by multiplying the capacities given in the 
tables by the multipliers shown in Table A.2.4. In case the 
exact specific gravity does not appear in the table, choose 
the next higher value specific gravity shown. 
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APPENDIX A 

TABLEA.2.2 
EQUIVALENT LENGTHS OF PIPE FITTINGS AND VALVES 

SCREWED FITTINGS1 90° WELDING ELBOWS AND SMOOTH BENDS2 

45°/Ell 90°/Ell 
1 B0°close return 

Tee Rid= 1 Rid= 111. Rld=2 Rld=4 Rld=6 Rld=B 
bends 

kfactor = 0.42 0.90 2.00 1.80 0.48 0.36 0.27 0.21 0.27 0.36 

Lid' ratio4 n = 14 30 67 60 16 12 9 7 9 12 

Nominal 
Inside 

pipe size, 
diameter d, 

L = Equlvalent Length In Feet of Schedule 40 (Standard-weight) Straight Pipe• inches, 
inches 

Schedule 406 

112 0.622 0.73 1.55 3.47 3.10 0.83 0.62 0.47 0.36 0.47 0.62 
3/4 0.824 0.96 2.06 4.60 4.12 1.10 0.82 0.62 0.48 0.62. 0.82 
1 1.049 1.22 2.62 5.82 5.24 1.40 1.05 0.79 0.61 0.79 1.05 

1114 1.380 1.61 3.45 7.66 6.90 1.84 1.38 1.03 0.81 1.03 1.38 
1112 1.610 1.88 4.02 8.95 8.04 2.14 1.61 1.21 0.94 1.21 1.61 

2 2.067 2.41 5.17 11.5 10.3 2.76 2.07 1.55 1.21 1.55 2.07 
2112 2.469 2.88 6.16 13.7 12.3 3.29 2.47 1.85 1.44 1.85 2.47 
3 3.068 3.58 7.67 17.1 15.3 4.09 3.07 2.30 1.79 2.30 3.07 
4 4.026 4.70 10.1 22.4 20.2 5.37 4.03 3.02 2.35 3.02 4.03 
5 5.047 5.88 12.6 28.0 25.2 6.72 5.05 3.78 2.94 3.78 5.05 

6 6.065 7.07 15.2 33.8 30.4 8.09 6.07 4.55 3.54 4.55 6.07 
8 7.981 9.31 20.0 44.6 40.0 10.6 7.98 5.98 4.65 5.98 7.98 
10 10.02 11.7 25.0 55.7 50.0 13.3 10.0 7.51 5.85 7.51 10.0 
12 11.94 13.9 29.8 66.3 59.6 15.9 11.9 8.95 6.96 8.95 11.9 
14 13.13 15.3 32.8 73.0 65.6 17.5 13.1 9.85 7.65 9.85 13.1 

16 15.00 17.5 37.5 83.5 75.0 20.0 15.0 11.2 8.75 11.2 15.0 
18 16.88 19.7 42.1 93.8 84.2 22.5 16.9 12.7 9.85 12.7 16.9 
20 18.81 22.0 47.0 105.0 94.0 25.1 18.8 14.1 11.0 14.1 18.8 
24 22.63 26.4 56.6 126.0 113.0 30.2 22.6 17.0 13.2 17.0 22.6 

(continued) 
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APPENDIX A 

TABLE A.2.2-continued 
EQUIVALENT LENGTHS OF PIPE FITTINGS AND VALVES 

MITER ELBOWS3 (No. of miters) WELDING TEES VALVES (screwed, flanged, or welded) 

1-45° 1-so· 1-so· 2-so05 a-so·• Forged Miter Gate Globe Angle Swing Check 

kfactor = 0.45 0.90 1.80 0.60 0.45 1.35 1.80 0.21 10 5.0 2.5 

LJd' ratio4 n = 15 30 60 20 15 45 60 7 333 167 83 

Nominal 
Inside 

diameter d, 
pipe size, 

Inches, L = Equivalent Length In Feet of Schedule 40 (Standard-weight) Straight Pipe• 
inches 

Schedule 406 

112 0.622 0.78 1.55 3.10 1.04 0.78 2.33 3.10 0.36 17.3 8.65 4.32 

3/4 0.824 1.03 2.06 4.12 1.37 1.03 3.09 4.12 0.48 22.9 11.4 5.72 

1 1.049 1.31 2.62 5.24 1.75 1.31 3.93 5.24 0.61 29.1 14.6 7.27 

l 1/4 1.380 1.72 3.45 6.90 2.30 1.72 5.17 6.90 0.81 38.3 19.l 9.58 

1112 1.610 2.01 4.02 8.04 2.68 2.01 6.04 8.04 0.94 44.7 22.4 11.2 

2 2.067 2.58 5.17 10.3 3.45 2.58 7.75 10.3 1.21 57.4 28.7 14.4 

2112 2.469 3.08 6.16 12.3 4.11 3.08 9.25 12.3 1.44 68.5 34.3 17.1 

3 3.068 3.84 7.67 15.3 5.11 3.84 11.5 15.3 1.79 85.2 42.6 21.3 

4 4.026 5.04 10.1 20.2 6.71 5.04 15.1 20.2 2.35 112.0 56.0 28.0 

5 5.047 6.30 12.6 25.2 8.40 6.30 18.9 25.2 2.94 140.0 70.0 35.0 

6 6.065 7.58 15.2 30.4 10.1 7.58 22.8 30.4 3.54 168.0 84.1 42.1 

8 7.981 9.97 20.0 40.0 13.3 9.97 29.9 40.0 4.65 22.0 111.0 55.5 

10 10.02 12.5 25.0 50.0 16.7 12.5 37.6 50.0 5.85 278.0 139.0 69.5 

12 11.94 14.9 29.8 59.6 19.9 14.9 44.8 59.6 6.96 332.0 166.0 83.0 

14 13.13 16.4 32.8 65.6 21.9 16.4 49.2 65.6 7.65 364.0 182.0 91.0 

16 15.00 18.8 37.5 75.0 25.0 18.8 56.2 75.0 8.75 417.0 208.0 104.0 

18 16.88 21.1 42.1 84.2 28.1 21.1 63.2 84.2 9.85 469.0 234.0 117.0 

20 18.81 23.5 47.0 94.0 31.4 23.5 70.6 94.0 11.0 522.0 261.0 131.0 

24 22.63 28.3 56.6 113.0 37.8 28.3 85.0 113.0 13.2 629.0 314.0 157.0 

For SI: 1foot=305 mm, 1degree=0.01745 rad. 

Note: Values for welded fittings are for conditions where bore is not obstructed by weld spatter or backing rings. If appreciably obstructed, use values for 
"Screwed Fittings." 

1. Flanged fittings have three-fourths the resistance of screwed elbows and tees. 

2. Tabular figures give the extra resistance due to curvature alone to which should be added the full length of travel. 

3. Small size socket-welding fittings are equivalent to miter elbows and miter tees. 

4. Equivalent resistance in number of diameters of straight pipe computed for a value of (j- 0.0075) from the relation (n - k/4f). 

5. For condition of minimum resistance where the centerline length of each miter is between d and 21/,P. 

6. For pipe having other inside diameters, the equivalent resistance can be computed from the above n values. 

Source: Crocker, S. Piping Handbook, 4th ed., Table XIV, pp. 100-101. Copyright 1945 by McGraw-Hill, Inc. Used by permission of McGraw-Hill Book 
Company. 
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APPENDIX A 

TABLEA.2.4 
MULTIPLIERS TO BE USED WITH TABLES 402.4(1) 

THROUGH 402.4(22) WHERE THE SPECIFIC GRAVITY 
OF THE GAS IS OTHER THAN 0.60 

SPECIFIC 
MULTIPLIER 

SPECIFIC 
MULTIPLIER 

GRAVITY GRAVITY 

0.35 1.31 1.00 0.78 

0.40 1.23 1.10 0.74 

0.45 1.16 1.20 0.71 

0.50 1.10 1.30 0.68 

0.55 1.04 1.40 0.66 

0.60 1.00 1.50 0.63 

0.65 0.96 1.60 0.61 

0.70 0.93 1.70 0.59 

0.75 0.90 1.80 0.58 

0.80 0.87 1.90 0.56 

0.85 0.84 2.00 0.55 

0.90 0.82 2.10 0.54 

A.2.5 Higher pressure natural gas tables. Capacities for 
gas at pressures 2.0 psig (13.8 kPa) or greater ih cubic feet 
per hour of 0.60 specific gravity gas for different sizes and 
lengths are shown in Tables 402.4(5) through 402.4(7) for 
iron pipe or equivalent rigid pipe; Tables 402.4(12) to 
402.4(14) for semirigid tubing; Tables 402.4(18) and 
402.4(19) for corrugated stainless steel tubing; and Table 
402.4(22) for polyethylene plastic pipe. 

A.3 Use of capacity tables. 

A.3.1 Longest length method. This sizing method is conser
vative in its approach by applying the maximum operating 
conditions in the system as the norm for the system and by 
setting the length of pipe used to size any given part of the 
piping system to the maximum value. 

To determine the size of each section of gas piping in a 
system within the range of the capacity tables, proceed as fol
lows (also see sample calculations included in this Appen
dix): 

(1) Divide the piping system into appropriate segments 
consistent with the presence of tees, branch lines and 
main runs. For each segment, determine the gas load 
(assuming all appliances operate simultaneously) and 
its overall length. An allowance (in equivalent length 
of pipe) as determined from Table A.2.2 shall be 
considered for piping segments that include four or 
more fittings. 

(2) Determine the gas demand of each appliance to be 
attached to the piping system. Where Tables 402.4(1) 
through 402.4(24) are to be used to select the piping 
size, calculate the gas demand in terms of cubic feet 
per hour for each piping system outlet. Where Tables 
402.4(25) through 402.4(37) are to be used to select 
the piping size, calculate the gas demand in terms of 
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thousands of Btu per hour for each piping system 
outlet. 

(3) Where the piping system is for use with other than 
undiluted liquefied petroleum gases, determine the 
design system pressure, the allowable loss in pressure 
(pressure drop), and specific gravity of the gas to be 
used in the piping system. 

( 4) Determine the length of piping from the point of 
delivery to the most remote outlet in the building/ 
piping system. 

(5) In the appropriate capacity table, select the row 
showing the measured length or the next longer length 
if the table does not give the exact length. This is the 
only length used in determining the size of any section 
of gas piping. If the gravity factor is to be applied, the 
values in the selected row of the table are multiplied 
by the appropriate multiplier from Table A.2.4. 

( 6) Use this horizontal row to locate ALL gas demand 
figures for this particular system of piping. 

(7) Starting at the most remote outlet, find the gas demand 
for that outlet in the horizontal row just selected. If the 
exact figure of demand is not shown, choose the next 
larger figure left in the row. 

(8) Opposite this demand figure, in the first row at the 
top, the correct size of gas piping will be found. 

(9) Proceed in a similar manner for each outlet and each 
section of gas piping. For each section of piping, 
determine the total gas demand supplied by that 
section. 

Where a large number of piping components (such as 
elbows, tees and valves) are installed in a pipe run, additional 
pressure loss can be accounted for by the use of equivalent 
lengths. Pressure loss across any piping component can be 
equated to the pressure drop through a length of pipe. The 
equivalent length of a combination of only four elbows/tees 
can result in a jump to the next larger length row, resulting in 
a significant reduction in capacity. The equivalent lengths in 
feet shown in Table A.2.2 have been computed on a basis that 
the inside diameter corresponds to that of Schedule 40 (stan
dard-weight) steel pipe, which is close enough for most pur
poses involving other schedules of pipe. Where a more 
specific solution for equivalent length is desired, this can be 
made by multiplying the actual inside diameter of the pipe in 
inches by n/12, or the actual inside diameter in feet by n (n 
can be read from the table heading). The equivalent length 
values can be used with reasonable accuracy for copper or 
brass fittings and bends although the resistance per foot of 
copper or brass pipe is less than that of steel. For copper or 
brass valves, however, the equivalent length of pipe should 
be taken as 45 percent longer than the values in the table, 
which are for steel pipe. 
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A.3.2 Branch length method. This sizing method reduces 
the amount of conservatism built into the traditional Longest 
Length Method. The longest length as measured from the 
meter to the furthest remote appliance is only used to size the 
initial parts of the overall piping system. The Branch Length 
Method is applied in the following manner: 

(1) Determine the gas load for each of the connected 
appliances. 

(2) Starting from the meter, divide the piping system into 
a number of connected segments, and determine the 
length and amount of gas that each segment would 
carry assuming that all appliances were operated 
simultaneously. An allowance (in equivalent length of 
pipe) as determined from Table A.2.2 should be 
considered for piping segments that include four or 
more fittings. 

(3) Determine the distance from the outlet of the gas 
meter to the appliance furthest removed from the 
meter. 

(4) Using the longest distance (found in Step 3), size each 
piping segment from the meter to the most remote 
appliance outlet. 

(5) For each of these piping segments, use the longest 
length and the calculated gas load for all of the 
connected appliances for the segment and begin the 
sizing process in Steps 6 through 8. 

(6) Referring to the appropriate sizing table (based on 
operating conditions and piping material), find the 
longest length distance in the first column or the next 
larger distance if the exact distance is not listed. The 
use of alternative operating pressures and/or pressure 
drops will require the use of a different sizing table, 
but will not alter the sizing methodology. fu many 
cases, the use of alternative operating pressures and/or 
pressure drops will require the approval of both the 
code official and the local gas serving utility. 

(7) Trace across this row until the gas load is found or the 
closest larger capacity if the exact capacity is not 
listed. 

(8) Read up the table column and select the appropriate 
pipe size in the top row. Repeat Steps 6, 7 and 8 for 
each pipe segment in the longest run. 

(9) Size each remaining section of branch piping not 
previously sized by measuring the distance from the 
gas meter location to the most remote outlet in that 
branch, using the gas load of attached appliances and 
following the procedures of Steps 2 through 8. 

A.3.3 Hybrid pressure method. The sizing of a 2 psi (13.8 
kPa) gas piping system is performed using the traditional 
Longest Length Method but with modifications. The 2 psi 
(13.8 kPa) system consists of two independent pressure 
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zones, and each zone is sized separately. The Hybrid Pressure 
Method is applied as follows: 

The sizing of the 2 psi (13.8 kPa) section (from the meter 
to the line regulator) is as follows: 

(1) Calculate the gas load (by adding up the name plate 
ratings) from all connected appliances. (In certain 
circumstances the installed gas load can be increased 
up to 50 percent to accommodate future addition of 
appliances.) Ensure that the line regulator capacity is 
adequate for the calculated gas load and that the 
required pressure drop (across the regulator) for that 
capacity does not exceed 3

/ 4 psi (5.2 kPa) for a 2 psi 
(13.8 kPa) system. If the pressure drop across the 
regulator is too high (for the connected gas load), 
select a larger regulator. 

(2) Measure the distance from the meter to the line 
regulator located inside the building. 

(3) If there are multiple line regulators, measure the 
distance from the meter to the regulator furthest 
removed from the meter. 

(4) The maximum allowable pressure drop for the 2 psi 
(13.8 kPa) section is 1 psi (6.9 kPa). 

(5) Referring to the appropriate sizing table (based on 
piping material) for 2 psi (13.8 kPa) systems with a 1 
psi (6.9 kPa) pressure drop, find this distance in the 
first column, or the closest larger distance if the exact 
distance is not listed. 

(6) Trace across this row until the gas load is found or the 
closest larger capacity if the exact capacity is not 
listed. 

(7) Read up the table column to the top row and select the 
appropriate pipe size. 

(8) If there are multiple regulators in this portion of the 
piping system, each line segment must be sized for its 
actual gas load, but using the longest length 
previously determined above. 

The low pressure section (all piping downstream of the 
line regulator) is sized as follows: 

(1) Determine the gas load for each of the connected 
appliances. 

(2) Starting from the line regulator, divide the piping 
system into a number of connected segments or 
independent parallel piping segments, and determine 
the amount of gas that each segment would carry 
assuming that all appliances were operated 
simultaneously. An allowance (in equivalent length of 
pipe) as determined from Table A.2.2 should be 
considered for piping segments that include four or 
more fittings. 
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(3) For each piping segment, use the actual length or 
longest length (if there are sub-branchlines) and the 
calculated gas load for that segment and begin the 
sizing process as follows: 

(a) Referring to the appropriate sizing table (based 
on operating pressure and piping material), find 
the longest length distance in the first column or 
the closest larger distance if the exact distance 
is not listed. The use of alternative operating 
pressures and/or pressure drops will require the 
use of a different sizing table, but will not alter 
the sizing methodology. In many cases, the use 
of alternative operating pressures and/or 
pressure drops can require the approval of the 
code official. 

(b) Trace across this row until the appliance gas 
load is found or the closest larger capacity if the 
exact capacity is not listed. 

( c) Read up the table column to the top row and 
select the appropriate pipe size. 

(d) Repeat this process for each segment of the 
piping system. 

A.3.4 Pressure drop per 100 feet method. This sizing 
method is less conservative than the others, but it allows the 
designer to immediately see where the largest pressure drop 
occurs in the system. With this information, modifications 
can be made to bring the total drop to the critical appliance 
within the limitations that are presented to the designer. 

Follow the procedures described in the Longest Length 
Method for Steps (1) through (4) and (9). 

For each piping segment, calculate the pressure drop based 
on pipe size, length as a percentage of 100 feet (30 480 mm) 
and gas flow. Table A.3.4 shows pressure drop per 100 feet 
(30 480 mm) for pipe sizes from 1

/ 2 inch (12.7 mm) through 2 
inches (51 mm). The sum of pressure drops to the critical 
appliance is subtracted from the supply pressure to verify that 
sufficient pressure will be available. If not, the layout can be 
examined to find the high drop section(s) and sizing 
selections modified. 

Note: Other values can be obtained by using the following 
equation: 

Desired Value = MBHx 
esiredDrop 

Table Drop 

For example, if it is desired to get flow through 3
/ 4-inch 

(19.1 mm) pipe at 2 inches/100 feet, multiply the capacity of 
3
/ 4-inch (19.l mm) pipe at 1 inch/100 feet by the square root 

of the pressure ratio: 

147 MBHx 2" w.c. 147 x 1.414 = 208 MBH ---= 
1" w.c. 

(MBH = 1000 Btu/h) 

A.4 Use of sizing equations. Capacities of smooth wall pipe 
or tubing can also be determined by using the following for
mulae: 

(1) High Pressure [1.5 psi (10.3 kPa) and above]: 

= 2237 D2.623 (P1-P2) · Y 
[ 

2 2 ]0.541 

Cr ·L 

(2) Low Pressure [Less than 1.5 psi (10.3 kPa)]: 

5 
Q = 187.3 D . AH 

Cr -fba ·L 

( 
AHr 10.s41 

= 2313D2.623 h 
r 

where: 

Q = Rate, cubic feet per hour at 60°F and 30-inch 
mercury column 

D = Inside diameter of pipe, in. 

pl = Upstream pressure, psia 

P2 = Downstream pressure, psia 

y = Superexpansibility factor = l/supercompressibility 
factor 

C, = Factor for viscosity, density and temperature* 

= o.00354 sr(ID 0·
152 

Note: See Table 402.4 for Y and C, for natural gas and 

propane. 

TABLEA.3.4 
THOUSANDS OF BTU/H (MBH) OF NATURAL GAS PER 100 FEET OF PIPE AT VARIOUS PRESSURE DROPS AND PIPE DIAMETERS 

PRESSURE DROP PER PIPE SIZES (inch) 
100 FEET IN INCHES 

'12 •1. W.C. 1 1114 111. 2 

0.2 31 64 121 248 372 716 
0.3 38 79 148 304 455 877 
0.5 50 104 195 400 600 1160 
1.0 71 147 276 566 848 1640 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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s = Specific gravity of gas at 60°F and 30-inch mercury 
column (0.60 for natural gas, 1.50 for propane), or= 
1488µ 

T = Absolute temperature, °F or = t + 460 

t = Temperature, °F 

z = Viscosity of gas, centipoise (0.012 for natural gas, 
0.008 for propane), or= 1488µ 

jba = Base friction factor for air at 60°F (CF= 1) 

L = Length of pipe, ft 

!ili = Pressure drop, in. w.c. (27.7 in. H20 = 1 psi) 

(For SI, see Section 402.4) 

A.5 Pipe and tube diameters. Where the internal diameter is 
determined by the formulas in Section 402.4, Tables A.5.1 
and A.5.2 can be used to select the nominal or standard pipe 
size based on the calculated internal diameter. 

TABLE A.5.1 
SCHEDULE 40 STEEL PIPE STANDARD SIZES 

NOMINAL SIZE 
INTERNAL 

NOMINAL SIZE 
INTERNAL 

(inch) 
DIAMETER 

(inch) 
DIAMETER 

(inch) (inch) 

1/4 0.364 1112 1.610 
3/8 0.493 2 2.067 
112 0.622 2112 2.469 
3/4 0.824 3 3.068 

1 1.049 3112 3.548 

1\ 1.380 4 4.026 

For SI: 1 inch= 25.4 mm. 

A.6 Examples of piping system design and sizing. 

A.6.1 Example 1: Longest length method. Determine the 
required pipe size of each section and outlet of the piping sys
tem shown in Figure A.6.1, with a designated pressure drop 
of 0.5-inch w.c. (125 Pa) using the Longest Length Method. 
The gas to be used has 0.60 specific gravity and a heating 
value of 1,000 Btu/ft3 (37.5 MJ/m3

). 

Solution: 

(1) Maximum gas demand for Outlet A: 

Consumption (rating plate input, or Table 402.2 if necessary _ 
Btu of gas -

35,000 Btu per hour rating _ 35 b' ,, t h _ 35 th 
loooB b

.,, - cu1ci.eeperour- c 
, tu per cu 1c i.oot 

Maximum gas demand for Outlet B: 
Consumption = 75,000 = 75 cfh 

Btu of gas 1,000 

Maximum gas demand for Outlet C: 
Consumption = 35,000 = 35 cfh 

Btu of gas 1,000 

Maximum gas demand for Outlet D: 
Consumption = 100,000 = 100 cfh 

Btu of gas 1,000 
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(2) The length of pipe from the point of delivery to the 
most remote outlet (A) is 60 feet (18 288 mm). This is 
the only distance used. 

(3) Using the row marked 60 feet (18 288 mm) in Table 
402.4(2): 

(a) Outlet A, supplying 35 cfh (0.99 m3/hr), 
requires 1/ 2-inch pipe. 

TABLEA.5.2 
COPPER TUBE STANDARD SIZES 

TUBE 
NOMINAL OR 

INTERNAL DIAMETER 
STANDARD SIZE 

TYPE 
(inches) 

(inches) 

K 1/4 0.305 

L 1/4 0.315 

ACR(D) 3/8 0.315 

ACR(A) 3/8 0.311 

K 3/8 0.402 

L 3/8 0.430 

ACR(D) 112 0.430 

ACR(A) 112 0.436 

K 112 0.527 

L 112 0.545 

ACR(D) 5/8 0.545 

ACR(A) 5/8 0.555 

K 5/8 0.652 

L 5/8 0.666 

ACR(D) 3/4 0.666 

ACR(A) 3/4 0.680 

K 3/4 0.745 

L 3/4 0.785 

ACR 7/8 0.785 

K 1 0.995 

L 1 1.025 

ACR l1/8 1.025 

K 11/4 1.245 

L l1/4 1.265 

ACR 13/8 1.265 

K 1112 1.481 

L 1112 1.505 

ACR 15/8 1.505 

K 2 1.959 

L 2 1.985 

ACR 2118 1.985 

K 2112 2.435 

L 2112 2.465 

ACR 25/8 2.465 

K 3 2.907 

L 3 2.945 

ACR 3118 2.945 

For SI: 1inch=25.4 mm. 
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(b) Outlet B, supplying 75 cfh (2.12 m3/hr), 
requires 3

/ 4-inch pipe. 

(c) Section 1, supplying Outlets A and B, or 110 
cfh (3.11 m3/hr), requires 3

/ 4-inch pipe. 

(d) Section 2, supplying Outlets C and D, or 135 
cfh (3.82 m3/hr), requires 3

/ 4-inch pipe. 

(e) Section 3, supplying Outlets A, B, C and D, or 
245 cfh (6.94 m3/hr), requires 1-inch pipe. 

(4) If a different gravity factor is applied to this example, 
the values in the row marked 60 feet (18 288 mm) of 
Table 402.4(2) would be multiplied by the appropriate 
multiplier from Table A.2.4 and the resulting cubic 
feet per hour values would be used to size the piping. 

Outlet C 
4 gal. automatic 
water heater 
35,000 Btu/h 

Outlet D 
furnace 
100,000 Btu/h 

Section 2 
20 ft. 

S t. 3 Section 1 
e?_.!.0~ _..,,. 20 ft. 10 ft. 15 ft. 
• ,-----A--., ~,----A--, 

10ft { 

Point of 
delivery 

15 ft. 

}stt. 
Outlet A 
clothes dryer 
35,000 Btu/h 

Outlet B 
range/oven unit 
75,000 Btu/h 

FIGURE A.6.1 
PIPING PLAN SHOWING A STEEL PIPING SYSTEM 

A.6.2 Example 2: Hybrid or dual pressure systems. Deter
mine the required CSST size of each section of the piping 
system shown in Figure A.6.2, with a designated pressure 
drop of 1 psi (6.9 kPa) for the 2 psi (13.8 kPa) section and 3-
inch w.c. (0.75 kPa) pressure drop for the 13-inch w.c. (2.49 
kPa) section. The gas to be used has 0.60 specific gravity and 
a heating value of 1,000 Btu/ft3 (37.5 MJ/ m3

). 

Solution: 

(1) Size 2 psi (13.8 kPa) line using Table 402.4(18). 

(2) Size 10-inch w.c. (2.5 kPa) lines using Table 
402.4(16). 

(3) Using the following, determine if sizing tables can be 
used. 
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(a) Total gas load shown in Figure A.6.2 equals 
110 cfh (3.11 m3/hr). 

(b) Determine pressure drop across regulator [see 
notes in Table 402.4(18)]. 

(c) If pressure drop across regulator exceeds 3
/ 4 

psig (5.2 kPa), Table 402.4(18) cannot be used. 
Note: If pressure drop exceeds 3

/ 4 psi (5.2 kPa), 
then a larger regulator must be selected or an 
alternative sizing method must be used. 

(d) Pressure drop across the line regulator [for 110 
cfh (3.11 m3/hr)] is 4-inch w.c. (0.99 kPa) based 
on manufacturer's performance data. 

( e) Assume the CSST manufacturer has tubing 
sizes or EHDs of 13, 18, 23 and 30. 

(4) Section A [2 psi (13.8 kPa) zone] 

(a) Distance from meter to regulator = 100 feet 
. (30 480 mm). 

(b) Total load supplied by A= 110 cfh (3.11 m3/hr) 
(furnace+ water heater+ dryer). 

(c) Table 402.4(18) shows that EHD size 18 should 
be used. 

Note: It is not unusual to oversize the supply line 
by 25 to 50 percent of the as-installed load. EHD 

size 18 has a capacity of 189 cfh (5.35 m3/hr). 

(5) Section B (low pressure zone) 

(a) Distance from regulator to furnace is 15 feet 
(4572 mm). 

(b) Load is 60 cfh (1.70 m3/hr). 

(c) Table 402.4(16) shows that EHD size 13 should 
be used. 

(6) Section C (low pressure zone) 

(a) Distance from regulator to water heater is 10 
feet (3048 mm). 

2psig 
gas meter 
110 ofh 

Section 
A 

Section 
B Furnace 

60cfh 

2psigt10ln. 
zone w.c. 

zone 
Dryer 
20ofh 

Length of runs: 
A=100ft 
B= 15 ft 
co: 10 ft 
0::25ft 

FIGURE A.6.2 

Key: 

Mii Manifold 

X Shut-offvalve 

~ Pressure regulator 

[0 Gasmeter 

PIPING PLAN SHOWING A CSST SYSTEM 
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(b) Load is 30 cfh (0.85 m3/hr). 

(c) Table 402.4(16) shows that EHD size 13 should 
be used. 

(7) Section D (low pressure zone) 

(a) Distance from regulator to dryer is 25 feet 
(7620mm). 

(b) Load is 20 cfh (0.57 m3/hr). 

(c) Table 402.4(16) shows that EHD size 13 should 
be used. 

A.6.3 Example 3: Branch length method. Determine the 
required sernirigid copper tubing size of each section of the 
piping system shown in Figure A.6.3, with a designated pres
sure drop of 1-inch w.c. (250 Pa) (using the Branch Length 
Method). The gas to be used has 0.60 specific gravity and a 
heating value of 1,000 Btu/ft3 (37.5 MJ/m3

). 

Solution: 

(1) Section A 

(a) The length of tubing from the point of delivery 
to the most remote appliance is 50 feet (15 240 
mm),A+C. 

(b) Use this longest length to size Sections A and 
C. 

(c) Using the row marked 50 feet (15 240 mm) in 
Table 402.4(10), Section A, supplying 220 cfh 
(6.2 m3/hr) for four appliances requires 1-inch 
tubing. 

(2) Section B 

(a) The length of tubing from the point of delivery 
to the range/oven at the end of Section B is 30 
feet (9144 mm), A+ B. 

(b) Use this branch length to size Section B only. 

Length of runs: 
A=20ft 
B = 10 ft 
C=30ft 
D=10ft 
E=10ft 

Furnace 
80 clh 

FIGURE A.6.3 

Key: 

... Manifold 

Dryer 
30 cfh 

X Shut-off valve 

@] Gasmeter 

Total gas load = 220 cfh 

PIPING PLAN SHOWING A COPPER TUBING SYSTEM 
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(c) Using the row marked 30 feet (9144 mm) in 
Table 402.4(10), Section B, supplying 75 cfh 
(2.12 m3/hr) for the range/oven requires 1

/ 2-inch 
tubing. 

(3) Section C 

(a) The length of tubing from the point of delivery 
to the dryer at the end of Section C is 50 feet 
(15 240 mm), A+ C. 

(b) Use this branch length to size Section C. 

(c) Using the row marked 50 feet (15 240 mm) in 
Table 402.4(10), Section C, supplying 30 cfh 
(0.85 m3/hr) for the dryer requires 3

/ 8-inch 
tubing. 

(4) Section D 

(a) The length of tubing from the point of delivery 
to the water heater at the end of Section D is 30 
feet (9144 mm), A+ D. 

(b) Use this branch length to size Section D only. 

(c) Using the row marked 30 feet (9144 mm) in 
Table 402.4(10), Section D, supplying 35 cfh 
(0.99 m3/hr) for the water heater requires 3

/ 8-inch 
tubing. 

(5) Section E 

(a) The length of tubing from the point of delivery 
to the furnace at the end of Section E is 30 feet 
(9144 mm), A+ E. 

(b) Use this branch length to size Section E only. 

(c) Using the row marked 30 feet (9144 mm) in 
Table 402.4(10), Section E, supplying 80 cfh 
(2.26 m3/hr) for the furnace requires 1

/ 2-inch 
tubing. 

A.6.4 Example 4: Modification to existing piping system. 
Determine the required CSST size for Section G (retrofit 
application) of the piping system shown in Figure A.6.4, with 
a designated pressure drop of 0.5-inch w.c. (125 Pa) using the 
branch length method. The gas to be used has 0.60 specific 
gravity and a heating value of 1,000 Btu/ft3 (37.5 MJ/m3

). 

Solution:. 

(1) The length of pipe and CSST from the point of 
delivery to the retrofit appliance (barbecue) at the end 
of Section G is 40 feet (12 192 mm), A+ B + G. 

(2) Use this branch length to size Section G. 

(3) Assume the CSST manufacturer has tubing sizes or 
EHDs of 13, 18, 23 and 30. 

(4) Using the row marked 40 feet (12 192 mm) in Table 
402.4(15), Section G, supplying 40 cfh (1.13 m3/hr) 
for the barbecue requires EHD 18 CSST. 

(5) The sizing of Sections A, B, F and E must be checked 
to ensure adequate gas carrying capacity since an 
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appliance has been added to the piping system (see 
A.6.1 for details). 

Barbecue 
40 clh 

Water 
heater 
30 cfh 00 

00 Furnace 
BO cfh Range/oven 

75 cfh 

Length of runs: 
A=15ft E=5fl 
B=10ft F=10ft 
C=15ft G=15ft 
D=20ft 

FIGURE A.6.4 

Key: 
X Shut-off valve 

~ Gasmeter 

PIPING PLAN SHOWING A MODIFICATION 
TO EXISTING PIPING SYSTEM 

A.6.5 Example 5: Calculating pressure drops due totem
perature changes. A test piping system is installed on a 
warm autumn afternoon when the temperature is 70°F 
(21°C). In accordance with local custom, the new piping sys
tem is subjected to an air pressure test at 20 psig (138 k:Pa). 
Overnight, the temperature drops and when the inspector 
shows up first thing in the morning the temperature is 40°F 
(4oC). 

If the volume of the piping system is unchanged, then the 
formula based on Boyle's and Charles' law for determining 
the new pressure at a reduced temperature is as follows: 

Ti P1 
-=-
Tz P2 

where: 

T1 = Initial temperature, absolute (T1 + 459) 

T2 = Final temperature, absolute (T2 + 459) 

P1 = Initial pressure, psia (P1 + 14.7) 

P2 = Final pressure, psia (P2 + 14.7) 

(70 + 459) - (20 + 14.7) 
(40 + 459) - (P2 + 14.7) 

529 34.7 = 499 (P2 +14.7) 

529 (P2 + 14.7) x 
499 

= 34.7 

(P + 14.7) x 34·7 
2 1.060 
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P 2 = 32.7 - 14.7 

P2 = l8psig 

Therefore, the gauge could be expected to register 18 psig 
(124 k:Pa) when the ambient temperature is 40°F (4°C). 

A.6.6 Example 6: Pressure drop per 100 feet of pipe 
method. Using the layout shown in Figure A.6.1 and Ml= 
pressure drop, in w.c. (27.7 in. ~O = 1 psi), proceed as fol
lows: 

(1) Length to A= 20 feet, with 35,000 Btu/hr. 

For 1/2-inch pipe, Ml = 20 feet/100 feet X 0.3 inch· w.c. = 

0.06in w.c. 

(2) Length to B = 15 feet, with 75,000 Btu/hr. 

For 3
/4-inch pipe, Ml = 15 feet/100 feet X 0.3 inch w.c. = 

0.045 in w.c. 

(3) Section 1 = 10 feet, with 110,000 Btu/hr. Here there is 
a choice: 

For 1-inch pipe: Ml= 10feet/100 feetx 0.2 inch w.c. = 0.02 

in w.c. 

For 3
/ 4-inch pipe: Ml= !Ofeet/100 reet x [0.5 inch w.c. + 

(110,000 Btu/hr-104,ooo Btu/hr)/ x (1 o inches (147,000 Btu/hr-104,000 Btu/hr) · 

w.c. - 0.5 inch w.c.)] = 0.1x0.57 inch w.c.~ 0.06 inch 

w.c. 

Note that the pressure drop between 104,000 Btu/hr 
and 147, 000 Btu/hr has been interpolated as 110, 000 
Btu/hr. 

(4) Section 2 = 20 feet, with 135,000 Btu/hr. Here there is 
a choice: 

For 1-inch pipe: Ml= 2ofeet/100 reet x [0.2 inch w.c. + 

<14.oooBtu/hr)/<27,000 Btu/hr) x 0.1 inch w.c.] = 0.05 inch w.c. 

For %-inch pipe: Ml= 20feet/100 reet X 1.0 inch w.c. = 0.2 

inch w.c. 

Note that the pressure drop between 121,000 Btu/hr 
and 148,000 Btu/hr has been interpolated as 135,000 
Btu/hr, but interpolation for the 314-inch pipe (trivial 
for 104,000 Btu/hr to 147,000 Btu/hr) was not used. 

(5) Section 3 = 30 feet, with 245,000 Btu/hr. Here there is 
a choice: 

For 1-inch pipe: Ml= 30feet/100 feet X 1.0 inches w.c. = 

0.3 inch w.c. 

For 11/4-inch pipe: Ml= 30feet/100 feetx 0.2 inch w.c. = 

0.06 inch w.c. 

Note that interpolation for these options is ignored 
since the table values are close to the 245,000 Btu/hr 
carried by that section. 
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(6) The total pressure drop is the sum of the section 
approaching A, Sections 1 and 3, or either of the 
following, depending on whether an absolute 
minimum is needed or the larger drop can be 
accommodated. 

Minimum pressure drop to farthest appliance: 

Aft= 0.06 inch w.c. + 0.02 inch w.c. + 0.06 inch w.c. 
= 0.14 inch w.c. 

Larger pressure drop to the farthest appliance: 

Aft= 0.06 inch w.c. + 0.06 inch w.c. + 0.3 inch w.c. = 
0.42 inch w.c. 

Notice that Section 2 and the run to B do not enter into 
this calculation, provided that. the appliances have 

similar input pressure requirements. 

For SI units: 1 Btu/hr = 0.293 W, 1 cubic foot = 0.028 

m3
, 1foot=0.305 m, 1 inch w.c. = 249 Pa. 
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APPENDIX B 

SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED 
WITH DRAFT HOODS, CATEGORY I APPLIANCES, AND 

APPLIANCES LISTED FOR USE WITH TYPE B VENTS 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International Fuel 
Gas Code, coordinated with the section numbering of the International Residential Code.) 

EXAMPLES USING SINGLE 
APPLIANCE VENTING TABLES 

Example 1: Single draft-hood-equipped appliance. 

An installer has a 120,000 British thermal unit (Btu) per hour 
input appliance with a 5-inch-diameter draft hood outlet that 
needs to be vented into a 10-foot-high Type B vent system. 
What size vent should be used assuming (a) a 5-foot lateral 
single-wall metal vent connector is used with two 90-degree 
elbows, or (b) a 5-foot lateral single-wall metal vent connec
tor is used with three 90-degree elbows in the vent system? 

Solution: 

Table 504.2(2) should be used to solve this problem, because 
single-wall metal vent connectors are being used with a Type 
B vent. 

(a) Read down the first column in Table 504.2(2) until the 
row associated with a 10-foot height and 5-foot lateral 
is found. Read across this row until a vent capacity 
greater than 120,000 Btu per hour is located in the 

VENT CAP_.-----, 

TYPE B DOUBLE-WALL-
GAS VENT 

H 

I 
l 

'/ 
/ 

b 

For SI: 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

Table 504.2(1) is used when sizing Type B double-wall gas vent connected 
directly to the appliance. 

Note: The appliance may be either Category I draft hood equipped or fan
assisted type. 

FIGURE B-1 
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE 

APPLIANCE WITH A TYPE B DOUBLE-WALL VENT 
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shaded columns labeled "NAT Max" for draft-hood
equipped appliances. In this case, a 5-inch-diameter 
vent has a capacity of 122,000 Btu per hour and can be 
used for this application. 

(b) If three 90-degree elbows are used in the vent system, 
then the maximum vent capacity listed in the tables 
must be reduced by 10 percent (see Section 504.2.3 
for single appliance vents). This implies that the 5-
inch-diameter vent has an adjusted capacity of only 
110,000 Btu per hour. In this case, the vent system 
must be increased to 6 inches in diameter (see 
calculations below). 

122,000 (0.90) = 110,000 for 5-inch vent 
From Table 504.2(2), Select 6-inch vent 
186,000 (0.90) = 167,000; This is greater than the 
required 120,000. Therefore, use a 6-inch vent and 
connector where three elbows are used. 

SINGLE-WALL VENT• 
CONNECTOR 

VENT CAP--r-1 

TYPE B DOUBLE-WALL -
GAS VENT 

l>------L----..1 

j 

0---,--
D 

H 

For SI: 1 foot= 304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

Table 504.2(2) is used when sizing a single-wall metal vent connector 
attached to a Type B double-wall gas vent. 

Note: The appliance may be either Category I draft hood equipped or fan
assisted type. 

FIGURE B-2 
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE 

APPLIANCE WITH A SINGLE-WALL METAL VENT CONNECTOR 
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TILE-LINED MASONRY-
CHIMNEY 

I 

'/ 

TYPE 
GAS 
CON 

B DOUBLE-WALL -
VENT USED AS 
NECTOR 

1--~ 

L 

I 

b 

-

H 

I 

-- -

A L--

~ 

Table 504.2(3) is used when sizing a Type B double-wall gas vent connector 
attached to a tile-lined masonry chimney. 

Note: "A" is the equivalent cross-sectional area of the tile liner. 

Note: The appliance can be either Category I draft hood equipped or fan
assisted type. 

FIGURE B-3 
VENT SYSTEM SERVING A SINGLE APPLIANCE 

WITH A MASONRY CHIMNEY OF TYPE B 
DOUBLE-WALL VENT CONNECTOR 

s 
c 

TILE-LINED MASONRY-
CHIMNEY 

I L 

j 

/ 6 
INGLE·WALL VENT-
ONNECTOR 

8 

-

H 

l 

- -- ,_____ 

A I-

:i 

Table 504.2( 4) is used when sizing a single-wall vent connector attached to a 
tile-lined masonry chimney. 

Note: "A" is the equivalent cross-sectional area of the tile liner. 

Note: The appliance can be either Category I draft hood equipped or fan
assisted type. 
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FIGURE B-4 
VENT SYSTEM SERVING A SINGLE APPLIANCE 

USING A MASONRY CHIMNEY AND A 
SINGLE-WALL METAL VENT CONNECTOR 

VENT CAP 

Asbestos cement Type B or single-wall metal vent serving a single draft
hood-equipped appliance [see Table 504.2(5)]. 

FIGURE B-5 
ASBESTOS CEMENT TYPE B OR SINGLE-WALL 

METAL VENT SYSTEM SERVING A SINGLE 
DRAFT-HOOD-EQUIPPED APPLIANCE 

H 

D 

TYPE B DOUBLE-WALL 
COMMON VENT 

CONNECTOR 
RISE'R' 

Table 504.3(1) is used when sizing Type B double-wall vent connectors 
attached to a Type B double-wall common vent. 

Note: Each appliance can be either Category I draft hood equipped or fan
assisted type. 

FIGURE B-6 
VENT SYSTEM SERVING TWO OR MORE APPLIANCES 

WITH TYPE B DOUBLE-WALL VENT AND TYPE B 
DOUBLE-WALL VENT CONNECTOR 
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H 

VENT CAP 

D 

TYPE B DOUBLE-WALL 
COMMON VENT 

SINGLE-WALL VENT 
CONNECTORS 

CONNECTOR 
RISE'R" 

Table 504.3(2) is used when sizing single-wall vent connectors attached to a 
Type B double-wall common vent. 

Note: Each appliance can be either Category I draft hood equipped or fan
assisted type. 

FIGURE B·7 
VENT SYSTEM SERVING TWO OR MORE APPLIANCES 

WITH TYPE B DOUBLE-WALL VENT AND 
SINGLE-WALL METAL VENT CONNECTORS 

TYPE B DOUBLE-WALL 
H GAS VENT USED AS 

CONNECTORS 
I 

~TILE-LINED MASONRY 
CHIMNEY 

'/"~::i=·=-_::;::; ____ - --------------- -----------
1 
D 

_I CONNECTOR 

' RISE"R' 

6 1 
I 
~ 

Table 504.3(3) is used when sizing Type B double-wall vent connectors 
attached to a tile-lined masonry chimney. 

Note: "A" is the equivalent cross-sectional area of the tile liner. 

Note: Each appliance can be either Category I draft hood equipped or fan

assisted type. 

FIGURE B-8 
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES 

WITH TYPE B DOUBLE-WALL VENT CONNECTOR 
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- TILE-LINED MASONRY 
CHIMNEY 

- A -

H SINGLE-WALL VENT 
CONNECTOR 

j 

I I 
D 

- - - -

l CONNECTOR 
RISE"R' 

Table 504.3(4) is used when sizing single-wall metal vent connectors 
attached to a tile-lined masonry chimney. 

Note: "A" is the equivalent cross-sectional area of the tile liner. 

Note: Each appliance can be either Category I draft hood equipped or fan
assisted type. 

FIGURE B-9 
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES 

WITH SINGLE-WALL METAL VENT CONNECTORS 

VENT CAP 

SEE 
SECTION 
504.3.5 io.--"-l..llol 

H 
D 

2. 

Asbestos cement Type B or single-wall metal pipe vent serving two or more 

draft-hood-equipped appliances [see Table 504.3(5)]. 

FIGURE B·10 
ASBESTOS CEMENT TYPE B OR SINGLE-WALL 
METAL VENT SYSTEM SERVING TWO OR MORE 

DRAFT-HOOD-EQUIPPED APPLIANCES 
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MANIFOLD COMMON 
VENT CONNECTOR 

2 

H 

D 

Example: Manifolded Common Vent Connector £.shall be no greater than 
18 times the common vent connector manifold inside diameter; i.e., a 4-inch 
(102 mm) inside diameter common vent connector manifold shall not exceed 
72 inches (1829 mm) in length (see Section 504.3.4). 

Note: This is an illustration of a typical manifolded vent connector. Different 
appliance, vent connector, or common vent types are possible. Consult 
Section 502.3. 

FIGURE B-11 
USE OF MANIFOLD COMMON VENT CONNECTOR 

H 

SEE SECTION 
504.3.5 

COMMON VENT 

CONNECTORS 

Example: Offset Common Vent 

VENT CAP 

D 

2 

Note: This is an illustration of a typical offset vent. Different appliance, vent 
connector, or vent types are possible. Consult Sections 504.2 and 504.3. 

FIGURE B-12 
USE OF OFFSET COMMON VENT 
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TEE SAME SIZE AS 
SEGMEITT ABOVE 

•AVAILABLE TOTAL HEIGHT 
'H' EQUALS RISE PLUS 
DISTANCE BETWEEN TEES 

'TOTAL INPUT------!-

BTU/H 
INPUT 

/ 

Vent connector size depends on: 
•Input 
•Rise 
• Available total height "H" 
•Table 504.3(1) connectors 

I 

TEE SAME 
SIZE AS 
SEGMEITT 
ABOVE 

OTHER INPUTS 
FROM BELOW 

Common vent size depends on: 
• Combined inputs 
• Available total height "H" 
•Table 504.3(1) common vent 

FIGURE B-13 
MULTISTORY GAS VENT DESIGN PROCEDURE 

FOR EACH SEGMENT OF SYSTEM 

USE INOlVIOUAL 
VENT FOR 

"'7---..----..i;;i<- LISTED CAP 
TOP FLOOR 
APPLIANCE IF 
CCNNECTOR Ii 
REau1REMENr l'oR 11 
~~~~+6~J~;T 11 
BE MET 11 ~~~~~~~~~~i 

:: FLOOR APPLIANCE 

USE AVAILABLE TOTALHElGHT 
FOR TOP·FLOOR APPLIANCE 
AND COMBINE INPUT OF ALL 
APPLIANCES ON COMMON V!!NT 

USE vgm· ---1-¢1 E:::jtj;~==:D THIRD INTERCONNECTION 
TEE" 

CONNECTOR TABLE 
AVAILABLE TOTAL HEIGHT 

TOP·A.OOR 
APPL!ANCS. 

secoNO.FlOOR 
APPLIANCE 

AND THIRD-FLOOR APPLIANCE 
ANO COMBINED INPUT OF 
THREE APPLIANCES (IF TOP
FLDORAPPLIANCE IS NOT 
CONNECTED, MEASURED 
TOTAL HEIGHT TO VENT TOP) 

SECOND INTERCONNECTION 
TEE' 

USE AVAILABLE TOTAi. HEIGHT 
SECOND-R.OORAPPLIANCE 
ANO COM91NED HEAT INPUT 
OF TWO APPLIANCES 

FIRST INTERCONNECTION TEE" 

DESIGN VENT CONNECTOR FOR 
FIRST.FLOOR APPLIANCE AS AN 
INDIVIDUAL VENT OF THIS TOTAL 
HEIGHT !"OR INPUT OF FIRST. 
FLOOR APPLIANCE 

---~--- _J TEE WITH CAP OPTIONAL 

'EACH INTERCONNECTION TEE IS SAME SlZEAS THE 
SEGMENT OF COMMON VENT DIRE:CTlY ABOVE 

Principles of design of multistory vents using vent connector and common 
vent design tables (see Sections 504.3.11through504.3.17). 

FIGURE B-14 
MULTISTORY VENT SYSTEMS 

2015 INTERNATIONAL RESIDENTIAL CODE® 



EBLOW 

TYPE B DOUBLE-WALL 
GAS VENT 

SINGLE-WALL 
CONNECTOR 

10 fl 

DRAFT-HOOD-EQUIPPED APPUANCE 
120,000 BTUIH INPUT 

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 

FIGURE B-15(EXAMPLE1) 
SINGLE DRAFT-HOOD-EQUIPPED APPLIANCE 

Example 2: Single fan-assisted appliance. 

An installer has an 80,000 Btu per hour input fan-assisted 
appliance that must be installed using 10 feet of lateral con
nector attached to a 30-foot-high Type B vent. Two 90-
degree elbows are needed for the installation. Can a single
wall metal vent connector be used for this application? 

Solution: 

Table 504.2(2) refers to the use of single-wall metal vent con
nectors with Type B vent. In the first column find the row 
associated with a 30-foot height and a 10-foot lateral. Read 
across this row, looking at the FAN Min and FAN Max col
umns, to find that a 3-inch-diameter single-wall metal vent 
connector is not recommended. Moving to the next larger size 
single wall connector (4 inches), note that a 4-inch-diameter 
single-wall metal connector has a recommended minimum 
vent capacity of 91,000 Btu per hour and a recommended 
maximum vent capacity of 144,000 Btu per hour. The 80,000 
Btu per hour fan-assisted appliance is outside this range, so 
the conclusion is that a single-wall metal vent connector can
not be used to vent this appliance using 10 feet of lateral for 
the connector. 

However, if the 80,000 Btu per hour input appliance could 
be moved to within 5 feet of the vertical vent, then a 4-inch 
single-wall metal connector could be used to vent the 
appliance. Table 504.2(2) shows the acceptable range of vent 
capacities for a 4-inch vent with 5 feet of lateral to be 
between 72,000 Btu per hour and 157,000 Btu per hour. 
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TYPE-B DOUBLE-WALL 
GAS VENT 

10 FT. LATERAL 

30FT. 

VENT CONNECTOR 

FAN-ASSlSTED APPLIANCE 
80,000 BTU/H INPUT 

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W. 

FIGURE B-16 (EXAMPLE 2) 
SINGLE FAN-ASSISTED APPLIANCE 

If the appliance cannot be moved closer to the vertical 
vent, then Type B vent could be used as the connector 
material. In this case, Table 504.2(1) shows that for a 30-foot
high vent with 10 feet of lateral, the acceptable range of vent 
capacities for a 4-inch-diameter vent attached to a fan
assisted appliance is between 37,000 Btu per hour and 
150,000 Btu per hour. 

Example 3: Interpolating between table values. 

An installer has an 80,000 Btu per hour input appliance with 
a 4-inch-diameter draft hood outlet that needs to be vented 
into a 12-foot-high Type B vent. The vent connector has a 5-
foot lateral length and is also Type B. Can this appliance be 
vented using a 4-inch-diameter vent? 

Solution: 

Table 504.2(1) is used in the case of an all Type B vent sys
tem. However, since there is no entry in Table 504.2(1) for a 
height of 12 feet, interpolation must be used. Read down the 
4-inch diameter NAT Max column to the row associated with 
10-foot height and 5-foot lateral to find the capacity value of 
77,000 Btu per hour. Read further down to the 15-foot height, 
5-foot lateral row to find the capacity value of 87,000 Btu per 
hour. The difference between the 15-foot height capacity 
value and the 10-foot height capacity value is 10,000 Btu per 
hour. The capacity for a vent system with a 12-foot height is 
equal to the capacity for a 10-foot height plus 2/ 5 of the differ
ence between the 10-foot and 15-foot height values, or 
77,000 + 2/ 5 (10,000) = 81,000 Btu per hour. Therefore, a 4-
inch-diameter vent can be used in the installation. 
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EXAMPLES USING COMMON VENTING TABLES 

Example 4: Common venting two draft-hood-equipped 
appliances. 

A 35,000 Btu per hour water heater is to be common vented 
with a 150,000 Btu per hour furnace using a common vent 
with a total height of 30 feet. The connector rise is 2 feet for 
the water heater with a horizontal length of 4 feet. The con
nector rise for the furnace is 3 feet with a horizontal length of 
8 feet. Assume single-wall metal connectors will be used with 
Type B vent. What size connectors and combined vent should 
be used in this installation? 

Solution: 

Table 504.3(2) should be used to size single-wall metal vent 
connectors attached to Type B vertical vents. In the vent con
nector capacity portion of Table 504.3(2), find the row asso
ciated with a 30-foot vent height. For a 2-foot rise on the vent 
connector for the water heater, read the shaded columns for 
draft-hood-equipped appliances to find that a 3-inch-diameter 
vent connector has a capacity of 37,000 Btu per hour. There
fore, a 3-inch single-wall metal vent connector can be used 
with the water heater. For a draft-hood-equipped furnace with 
a 3-foot rise, read across the appropriate row to find that a 5-
inch-diameter vent connector has a maximum capacity of 
120,000 Btu per hour (which is too small for the furnace) and 
a 6-inch-diameter vent connector has a maximum vent capac
ity of 172,000 Btu per hour. Therefore, a 6-inch-diameter 
vent connector should be used with the 150,000 Btu per hour 
furnace. Since both vent connector horizontal lengths are less 
than the maximum lengths listed in Section 504.3.2, the table 
values can be used without adjustments. 

t: 
"' 

DRAFT·HOOO EQl.JlPPED 
WATER HEATER 

35.000 BTl.J/H INPUT 

I I 

r., 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COMBINED CAPACITY 
35.ooo + 1so,ooo" 1as.ooo BTUJH 

TYPES 001.JBLE·WALL 
GAS VENT 

ORAFT·HOOP.EQl.JlPMENT 
FURNACE 

150.000 l'lTulH INPUT 

I I 
FIGURE B-17 (EXAMPLE 4) 

COMMON VENTif\lG TWO DRAFT
HOOD-EQUIPPED APPLIANCES 
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In the common vent capacity portion of Table 504.3(2), 
find the row associated with a 30-foot vent height and read 
over to the NAT + NAT portion of the 6-inch-diameter 
column to find a maximum combined capacity of 257,000 
Btu per hour. Since the two appliances total only 185,000 Btu 
per hour, a 6-inch common vent can be used. 

Example Sa: Common venting a draft-hood-equipped 
water heater with a fan-assisted furnace into a Type B 
vent. 

In this case, a 35,000 Btu per hour input draft-hood
equipped water heater with a 4-inch-diameter draft hood 
outlet, 2 feet of connector rise, and 4 feet of horizontal length 
is to be common vented with a 100,000 Btu per hour fan~ 
assisted furnace with a 4-inch-diameter flue collar, 3 feet of 
connector rise, and 6 feet of horizontal length. The common 
vent consists of a 30-foot height of Type B vent. What are the 
recommended vent diameters for each connector and the 
common vent? The installer would like to use a single-wall 
metal vent connector. 

Solution: [Table 504.3(2)]. 

Water Heater Vent Connector Diameter. Since the water 
heater vent connector horizontal length of 4 feet is less than 
the maximum value listed in Section 504.3.2, the venting 
table values can be used without adjustments. Using the Vent 
Connector Capacity portion of Table 504.3(2), read down the 
Total Vent Height (H) column to 30 feet and read across the 
2-foot Connector Rise (R) row to the first Btu per hour rating 
in the NAT Max column that is equal to or greater than the 
water heater input rating. The table shows that a 3-inch vent 
connector has a maximum input rating of 37 ,000 Btu per 

Ii: .., 

TYPE l'l 001.JBLE·WALL 
GAS VENT 

COMBINED CAPACITY 
35,000 + 100.000 # 135,000 BTl.JIH 

fAN-ASSISTEO 
FURNACE 

100,000 BTl.J/H 
INPUT 

FIGURE B-18 (EXAMPLE 5Al 

MTERHCATER 
35,000BTUIH 

INPUT 

COMMON VENTING A DRAFTliOOD WITH A FAN-ASSISTED 
FURNACE INTO A TYPE B DOUBLE-WALL COMMON VENT 
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hour. Although this is greater than the water heater input rat
ing, a 3-inch vent connector is prohibited by Section 
S04.3.21. A 4-inch vent connector has a maximum input rat
ing of 67,000 Btu per hour and is equal to the draft hood out
let diameter. A 4-inch vent connector is selected. Since the 
water heater is equipped with a draft hood, there are no mini
mum input rating restrictions. 

Furnace Vent Connector Diameter. Using the Vent 
Connector Capacity portion of Table S04.3(2), read down the 
Total Vent Height (If) column to 30 feet and across the 3-foot 
Connector Rise (R) row. Since the furnace has a fan-assisted 
combustion system, find the first FAN Max column with a 
Btu per hour rating greater than the furnace input rating. The 
4-inch vent connector has a maximum input rating of 119 ,000 
Btu per hour and a minimum input rating of 8S,OOO Btu per 
hour. The 100,000 Btu per hour furnace in this example falls 
within this range, so a 4-inch connector is adequate. Since the 
furnace vent connector horizontal length of 6 feet does not 
exceed the maximum value listed in Section S04.3.2, the 
venting table values can be used without adjustment. If the 
furnace had an input rating of 80,000 Btu per hour, then a 
Type B vent connector [see Table S04.3(1)] would be needed 
in order to meet the minimum capacity limit. 

Common Vent Diameter. The total input to the common 
vent is 13S,OOO Btu per hour. Using the Common Vent 
Capacity portion of Table S04.3(2), read down the Total Vent 
Height (If) column to 30 feet and across this row to find the 
smallest vent diameter in the FAN+ NAT column that has a 
Btu per hour rating equal to or greater than 13S,OOO Btu per 
hour. The 4-inch common vent has a capacity of 132,000 Btu 
per hour and the S-inch common vent has a capacity of 
202,000 Btu per hour. Therefore, the S-inch common vent 
should be used in this example. 

Summary. In this example, the installer can use a 4-inch
diameter, single-wall metal vent connector for the water 
heater and a 4-inch-diameter, single-wall metal vent 
connector for the furnace. The common vent should be a S
inch-diameter Type B vent. 

Example 5b: Common venting into a masonry chimney. 

In this case, the water heater and fan-assisted furnace of 
Example Sa are to be common vented into a clay tile-lined 
masonry chimney with a 30-foot height. The chimney is not 
exposed to the outdoors below the roof line. The internal 
dimensions of the clay tile liner are nominally 8 inches by 12 
inches. Assuming the same vent connector heights, laterals, 
and materials found in Example Sa, what are the recom
mended vent connector diameters, and is this an acceptable 
installation? 

Solution: 

Table S04.3(4) is used to size common venting installations 
involving single-wall connectors into masonry chimneys. 

Water Heater Vent Connector Diameter. Using Table 
S04.3( 4), Vent Connector Capacity, read down the Total Vent 
Height (If) column to 30 feet, and read across the 2-foot 
Connector Rise (R) row to the first Btu per hour rating in the 
NAT Max column that is equal to or greater than the water 
heater input rating. The table shows that a 3-inch vent 
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connector has a maximum input of only 31,000 Btu per hour 
while a 4-inch vent connector has a maximum input of S7 ,000 
Btu per hour. A 4-inch vent connector must therefore be used. 

Furnace Vent Connector Diameter. Using the Vent 
Connector Capacity portion of Table S04.3( 4), read down the 
Total Vent Height (If) column to 30 feet and across the 3-foot 
Connector Rise (R) row. Since the furnace has a fan-assisted 
combustion system, find the first FAN Max column with a 
Btu per hour rating greater than the furnace input rating. The 
4-inch vent connector has a maximum input rating of 127 ,000 
Btu per hour and a minimum input rating of 9S,OOO Btu per 
hour. The 100,000 Btu per hour furnace in this example falls 
within this range, so a 4-inch connector is adequate. 

Masonry Chimney. From Table B-1, the equivalent area 
for a nominal liner size of 8 inches by 12 inches is 63.6 
square inches. Using Table S04.3(4), Common Vent 
Capacity, read down the FAN + NAT column under the 
Minimum Internal Area of Chimney value of 63 to the row 
for 30-foot height to find a capacity value of 739,000 Btu per 
hour. The combined input rating of the furnace and water 
heater, 13S,OOO Btu per hour, is less than the table value, so 
this is an acceptable installation. 

Section 504.3.17 requires the common vent area to be no 
greater than seven times the smallest listed appliance 
categorized vent area, flue collar area, or draft hood outlet 
area. Both appliances in this installation have 4-inch-diameter 
outlets. From Table B-1, the equivalent area for an inside 
diameter of 4 inches is 12.2 square inches. Seven times 12.2 
equals 8S.4, which is greater than 63.6, so this configuration 
is acceptable. 

Example 5c: Common venting into an exterior masonry 
chimney. 

In this case, the water heater and fan-assisted furnace of 
Examples Sa and Sb are to be common vented into an exterior 
masonry chimney. The chimney height, clay tile liner dimen
sions, and vent connector heights and laterals are the same as 
in Example Sb. This system is being installed in Charlotte, 
North Carolina. Does this exterior masonry chimney need to 
be relined? If so, what corrugated metallic liner size is recom
mended? What vent connector diameters are recommended? 

Solution: 

In accordance with Section S04.3.20, Type B vent connectors 
are required to be used with exterior masonry chimneys. Use 
Tables S04.3(7a), (7b) to size FAN+NAT common venting 
installations involving Type-B double wall connectors into 
exterior masonry chimneys. 

The local 99-percent winter design temperature needed to 
. use Table S04.3(7b) can be found in the ASHRAE Handbook 

of Fundamentals. For Charlotte, North Carolina, this design 
temperature is 19°F. 

Chimney Liner Requirement. As in Example Sb, use the 
63 square inch Internal Area columns for this size clay tile 
liner. Read down the 63 square inch column of Table 
S04.3(7a) to the 30-foot height row to find that the combined 
appliance maximum input is 747,000 Btu per hour. The 
combined input rating of the appliances in this installation, 
13S,OOO Btu per hour, is less than the maximum value, so this 
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criterion is satisfied. Table 504.3(7b), at a l9°F design 
temperature, and at the same vent height and internal area 
used above, shows that the minimum allowable input rating 
of a space-heating appliance is 470,000 Btu per hour. The 
furnace input rating of 100,000 Btu per hour is less than this 
minimum value. So this criterion is not satisfied, and an 
alternative venting design needs to be used, such as a Type B 
vent shown in Example Sa or a listed chimney liner system 
shown in the remainder of the example. · 

in accordance with Section 504.3.19, Table 504.3(1) or 
504.3(2) is used for sizing corrugated metallic liners in 
masonry chimneys, . with the maximum common vent 
capacities reduced by 20 percent. This example will be 
continued assuming Type B vent connectors. 

Water Heater Vent Connector Diameter. Using Table 
504.3(1), Vent Connector Capacity, read down the Total Vent 
Height (Ii) column to 30 feet, and read across the 2-foot 
Connector Rise (R) row to the first Btu/h rating in the NAT 
Max column that is equal to or greater than the water heater 
input rating. The table shows that a 3-inch vent connector has 
a maximum capacity of 39,000 Btu/h. Although this rating is 
greater than the water heater input rating, a 3-inch vent 
connector is prohibited by Section 504.3.21. A 4-inch vent 
connector has a maximum input rating of 70,000 Btu/h and is 
equal to the draft hood outlet diameter. A 4-inch vent 
connector is selected. 

Furnace Vent Connector Diameter. Using Table 504.3(1), 
Vent Connector Capacity, read down the Vent Height (Ii) 
column to 30 feet, and read across the 3-foot Connector Rise 
(R) row to the first Btu per hour rating in the FAN Max 
column that is equal to. or greater than the furnace input 
rating. The 100,000 Btu per hour furnace in this example falls 
within this range, so a 4-inch connector is adequate. 

Chimney Liner Diameter. The total input to the common 
vent is 135,000 Btu per hour. Using the Common Vent 
Capacity Portion of Table 504.3(1), read down the Vent 
Height (Ii) column to 30 feet and across this row to find the 
smallest vent diameter in the FAN+NAT column that has a 
Btu per hour rating greater than 135,000 Btu per hour. The 4-
inch common vent has a capacity of 138,000 Btu per hour. 
Reducing the maximum capacity by 20 percent (Section 
504.3.19) results in a maximum capacity for a 4-inch 
corrugated liner of 110,000 Btu per hour, less than the total 
input of 135,000 Btu per hour. So a larger liner is needed. 
The 5-inch common vent capacity listed in Table 504.3(1) is 
210,000 Btu per hour, and after reducing by 20 percent is 
168,000 Btu per hour. Therefore, a 5-inch corrugated metal 
liner should be used in this example. 

Single-Wall Connectors. Once it has been established that 
relining the chimney is necessary, Type B double-wall vent 
connectors are not specifically required. This example could 
be redone using Table 504.3(2) for single-wall vent 
connectors. For this case, the vent connector and liner 
diameters would be the same as found above with Type B 
double-wall connectors. 
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NOMINAL 

TABLE B-1 
MASONRY CHIMNEY LINER DIMENSIONS 

WITH CIRCULAR EQUIVALENTS" 

INSIDE INSIDE DIAMETER 
EQUIVALENT 

DIMENSIONS OR EQUIVALENT 
LINER SIZE 

OF LINER DIAMETER 
AREA 

(inches) 
(inches) (inches) 

(square inches) 

4 12.2 

2112 x 61/2 
5 19.6 

4x8 
6 28.3 

7 38.3 

6\ x 63/4 
7.4 42.7 

8x8 
8 50.3 

61/2 x 10112 
9 63.6 

8x12 
10 78.5 

93/4 x 9 3/4 
10.4 83.3 

12x 12 
11 95 

11.8 107.5 

12x16 9112 x 13112 12 113.0 

14 153.9 

131/4 x 131/4 
14.5 162.9 

16x16 
15 176.7 

16.2 206.1 
16 x20 13 x 17 

18 254.4 

163/4 x 163/4 
18.2 260.2 

20x20 
20 314.1 

16112 x 20112 
20.1 314.2 

20x24 
22x 380.1 

201/4 x 201/4 
22.1 380.1 

24x24 
24 452.3 

24x28 201/4 x 201/4 24.1 456.2 

241/4 x 241/4 
26.4 543.3 

28 x 28 
27 572.5 

251/2 x 251/2 
27.9 607 

30 x 30 
30 706.8 

25112 x 31112 
30.9 749.9 

30 x 36 
33 855.3 

31112 x 311/2 
34.4 929.4 

36x 36 
36 1017.9 

For SI: 1 inch= 25.4 mm, 1 square inch= 645.16 m2
• 

a. Where liner sizes differ dimensionally from those shown in Table B-1, 
equivalent diameters can be determined from published tables for square 
and rectangular ducts of equivalent carrying capacity or by other 
engineering methods. 
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APPENDIX C 

EXIT TERMINALS OF MECHANICAL 
DRAFT AND DIRECT-VENT VENTING SYSTEMS 

(This appendix is informative and is not part of the code. This appendix is an excerpt from the 2015 International Fuel 
Gas Code, coordinated with the section numbering of the International ResUlential Code.) 

INPUT (BTU/HR) 
10,000 OR LESS 
10,001 TO 50,000 

CLEARANCE (IN.) 
6 

OVER 50,000 
[SEE SECTION G2427.8, 
ITEM3] 

9 
12 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 British thermal unit per hour= 0.2931 W. 

APPENDIXC 

FORCED-AIR INLET 

EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS 
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APPENDIX D 

RECOMMENDED PROCEDURE FOR SAFETY 
INSPECTION OF AN EXISTING APPLIANCE INSTALLATION 

(This appendix is not a part of the requirements of this code and is included for informational purposes only.) 
(This appendix is an excerpt from the 2015 International Fuel Gas Code, coordinated with the 

section numbering of the International Residential Code.) 

D.1 General. The following procedure is intended as a guide 
to aid in determining that an appliance is properly installed 
and is in a safe condition for continued use. Where a gas sup
plier performs an inspection, their written procedures should 
be followed. 

D.1.1 Application. This procedure is intended for existing 
residential installations of a furnace, boiler, room heater, 
water heater, cooking appliance, fireplace appliance and 
clothes dryer. This procedure should be performed prior to 
any attempt to modify the appliance installation or building 
envelope. 

D.1.2 Weatherization Programs. Before a building enve
lope is to be modified as part of a weatherization program, the 
existing appliance installation should be inspected in accor
dance with these procedures. After all unsafe conditions are 
repaired, and immediately after the weatherization is com
plete, the appliance inspections in D.5.2 are to be repeated. 

D.1.3 Inspection Procedure. The safety of the building 
occupant and inspector are to be determined as the first step 
as described in D.2. Only after the ambient environment is 
found to be safe should inspections of gas piping and appli
ances be undertaken. It is recommended that all inspections 
described in D.3, D.4, and D.6, where the appliance is in the 
off mode, be completed and any unsafe conditions repaired or 
corrected before continuing with inspections of an operating 
appliance described in D.5 and D.6. 

D.1.4 Manufacturer Instructions. Where available, the 
manufacturer's installation and operating instructions for the 
installed appliances should be used as part of these inspection 
procedures to determine if it is installed correctly and is oper
ating properly. 

D.1.5 Instruments. The inspection procedures include mea
suring for fuel gas and carbon monoxide (CO) and will 
require the use of a combustible gas detector (CGD) and a 
CO detector. It is recommended that both types of detectors 
be listed. Prior to any inspection, the detectors should be cali
brated or tested in accordance with the manufacturer's 
instructions. In addition, it is recommended that the detectors 
have the following minimum specifications. 

(1) Gas Detector; The CGD should be capable of 
indicating the presence of the type of fuel gas for 
which it is to be used (e.g. natural gas or propane). 

. The combustible gas detector should be capable of the 
following: 

a. PPM: Numeric display with a parts per million 
(ppm) scale from 1 ppm to 900 ppm in 1 ppm 
increments. 

b. LEL: Numeric display with a percent lower 
explosive limit(% LEL) scale from 0 percent to 
100 percent in 1 percent increments. 

c. Audio: An audio sound feature to locate leaks. 

(2) CO Detector: The CO detector should be capable of 
the following functions and have a numeric display 
scale as follows: 

a. PPM: For measuring ambient room and 
appliance emissions a display scale in parts per 
million (ppm) from 0 to 1,000 ppm in 1 ppm 
increments. 

b. Alarm: A sound alarm function where hazardous 
levels of ambient CO is found (see D.2 for alarm 
levels) 

c. Air Free: Capable of convertillg CO measurements 
to an air free level in ppm. Where a CO detector is 
used without an air free conversion function, the 
CO air free can be calculated in accordance with 
footnote 3 in Table D.6. 

D.2 Occupant and Inspector Safety. Prior to entering a 
building, the inspector should have both a combustible gas 
detector (CGD) and CO detector turned on, calibrated, and 
operating. Immediately upon entering the building, a sample 
of the ambient atmosphere should be taken. Based on CGD 
and CO detector readings, the inspector should take the fol
lowing actions: 

(1) The CO detector indicates a carbon monoxide level of 
70 ppm or greater 1• The inspector should immediately 
notify the occupant of the need for themselves and any 
building occupant to evacuate; the inspector shall 
immediately evacuate and call 911. 

(2) Where the CO detector indicates a reading between 30 
ppm and 70 ppm1

• The inspector should advise the 

1 U.S. Consumer Product Safety Commission, Responding to Residential Carbon Monoxide Incidents, Guidelines For Fire and Other Emergency Response Personnel, 
Approved 7 /23/02 
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occupant that high CO levels have been found and 
recommend that all possible sources of CO should be 
turned off immediately and windows and doors 
opened. Where ·it appears that the source of CO is a 
permanently installed appliance, advise the occupant 
to keep the appliance off and have the appliance 
serviced by a qualified servicing agent. 

(3) Where CO detector indicates CO below 30 ppm1 the 
inspection can continue. 

(4) The CGD indicates a combustible gas level of 20% 
LEL or greater. The inspector should immediately 
notify the occupant of the need for themselves and any 
building occupant to evacuate; the inspector shall 
immediately evacuate and call 911. 

(5) The CGD indicates a combustible gas level below 
20% LEL, the inspection can continue. 

If during the inspection process it is determined a condition 
exists that could result in unsafe appliance operation, shut off 
the appliance and advise the owner of the unsafe condition. 
Where a gas leak is found that could result in an unsafe con
dition, advise the owner of the unsafe condition and call the 
gas supplier to tum off the gas supply. The inspector should 
not continue a safety inspection on an operating appliance, 
venting system,· and piping system until repairs have been 
made. 

D.3 Gas Piping and Connection Inspections. 

(1) Leak Checks. Conduct a test for gas leakage using 
either a non-corrosive leak detection solution or a 
CGD confirmed with a leak detection solution. 

The preferred method for leak checking is by use of 
gas leak detection solution applied to all joints. This 
method provides a reliable visual indication of 
significant leaks. 

The use of a CGD in its audio sensing mode can 
quickly locate suspect leaks but can be overly sensitive 
indicating insignificant and false leaks. All suspect 
leaks found through the use of a CGD should be 
confirmed using a leak detection solution. 

Where gas leakage is confirmed, the owner should be 
notified that repairs must be made. The inspection 
should include the following components: 

a. All gas piping fittings located within the 
appliance space. 

b. Appliance connector fittings. 

c. Appliance gas valve/regulator housing and 
connections. 

(2) Appliance Connector. Verify that the appliance 
connection type is compliant with Section G2422 of 

the International Fuel Gas Code. Inspect flexible 
appliance connections to determine if they are free of 
cracks, corrosion and signs of damage. Verify that 
there are no uncoated brass connectors. Where 
connectors are determined to be unsafe or where an 
uncoated brass connector is found, the appliance 
shutoff valve should be placed in the off position and 
the owner notified that the connector must be 
replaced. 

(3) Piping Support. Inspect piping to determine that it is 
adequately supported, that there is no undue stress on 
the piping, and if there are any improperly capped 
pipe openings. 

(4) Bonding. Verify that the electrical bonding of gas 
piping is compliant with Section G2411 of the 
International Fuel Gas Code. 

D.4 Inspections to be performed with the Appliance Not 
Operating. The following safety inspection procedures are 
performed on appliances that are not operating. These inspec
tions are applicable to all appliance installations. 

(1) Preparing for Inspection. Shut off all gas and 
electrical power to the appliances located in the same 
room being inspected. For gas supply, use the shutoff 
valve in the supply line or at the manifold serving 
each appliance. For electrical power, place the circuit 
breaker in the off position or remove the fuse that 
serves each appliance. A lock type device or tag 
should be installed on each gas shutoff valve and at 
the electrical panel to indicate that the service has 
been shut off for inspection purposes. 

(2) Vent System Size and Installation. Verify that the 
existing venting system size and installation are 
compliant with Chapter 5 of the International Fuel 
Gas Code. The size and installation of venting 
systems for other than natural draft and Category I 
appliances should be in compliance with the 
manufacturer's installation instructions. Inspect the 
venting system to determine that it is free of blockage, 
restriction, leakage, corrosion, and other deficiencies 
that could cause an unsafe condition. Inspect masonry 
chimneys to determine if they are lined. Inspect plastic 
venting system to determine that it is free of sagging 
and it is sloped in an upward direction to the outdoor 
vent termination. 

(3) Combustion Air Supply. Inspect provisions for 
combustion air as follows: 

a. Non-Direct Vent Appliances. Determine that non
direct vent appliance installations are compliant 
with the combustion air requirements in Section 
G2407 of the International Fuel Gas Code. 

1 U.S. Consumer Product Safety Commission, Responding to Residential Carbon Monoxide Incidents, Guidelines For Fire and Other Emergency Response Personnel, 
Approved 7/23/02 
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Inspect any interior and exterior combustion air 
openings and any connected combustion air ducts 
to determine that there is no blockage, restriction, 
corrosion or damage. fuspect to determine that 
the upper horizontal combustion air duct is not 
sloped in a downward direction toward the air 
supply source. 

b. Direct Vent Appliances. Verify that the 
combustion air supply ducts and pipes are 
securely fastened to direct vent appliance and 
determine that there are no separations, blockage, 
restriction, corrosion or other damage. Determine 
that the combustion air source is located in the 
outdoors or to areas that freely communicate to 
the outdoors. 

c. Unvented Appliances. Verify that the total input 
of all unvented room heaters and gas-fired 
refrigerators installed in the same room or rooms 
that freely communicate with each other does not 
exceed 20 Btu/hr/ft3. 

(4) Flooded Appliances. Inspect the appliance for signs 
that the appliance may have been damaged by 
flooding. Signs of flooding include a visible water 
submerge line on the appliance housing, excessive 
surface or component rust, deposited debris on 
internal components, and mildew-like odor. fuform 
the owner that any part of the appliance control 
system and any appliance gas control that has been 
under water must be replaced. All flood-damaged 
plumbing, heating, cooling and electrical appliances 
should be replaced. 

(5) Flammable Vapors. Inspect the room/space where the 
appliance is installed to determine if the area is free of 
the storage of gasoline or any flammable products 
such as oil-based solvents, varnishes or adhesives. 
Where the appliance is installed where flammable 
products will be stored or used, such as a garage, 
verify that the appliance bumer(s) is a minimum of 
18" above the floor unless the appliance is listed as 
flammable vapor ignition resistant. 

(6) Clearances to Combustibles. fuspect the immediate 
location where the appliance is installed to determine 
if the area is free of rags, paper or other combustibles. 
Verify that the appliance and venting system are 
compliant with clearances to combustible building 
components in accordance with Sections G2408.5, 
G2425,15.4, G2426.5, G2427.6.l, G2427.10.5 and 
other applicable sections of Section G2427. 

(7) Appliance Components. fuspect internal components 
by removing access panels or other components for 
the following: 

a. Inspect burners and crossovers for blockage and 
corrosion. The presence of soot, debris, and signs 
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of excessive heating may indicate incomplete 
combustion due to blockage or improper burner 
adjustments. 

c. Metallic and non-metallic hoses for signs of 
cracks, splitting, corrosion, and lose connections. 

d. Signs of improper or incomplete repairs 

e. Modifications that override controls and safety 
systems 

f. Electrical wiring for loose connections; cracks, 
missing or worn electrical insulation; and 
indications of excessive heat or electrical 
shorting. Appliances requiring an external 
electrical supply should be inspected for proper 
electrical connection in accordance with the 
National Electric Code. 

(8) Placing Appliances Back in Operation. Return all 
inspected appliances and systems to their preexisting 
state by reinstalling any removed access panels and 
components. Tum on the gas supply and electricity to 
each appliance found in safe condition. Proceed to the 
operating inspections in D.5 through D.6. 

D.5 Inspections to be performed with the Appliance Oper
ating. The following safety inspection procedures are to be 
performed on appliances that are operating where there are no 
unsafe conditions or where corrective repairs have been com
pleted. 

D.5.1 General Appliance Operation. 
(1) Initial Startup. Adjust the thermostat or other control 

device to start the appliance. Verify that the appliance 
starts up normally and is operating properly. 

Determine that the pilot(s), where provided, is burning 
properly and that the main burner ignition is satisfactory, 
by interrupting and re-establishing the electrical supply to 
the appliance in any convenient manner. If the appliance is 
equipped with a continuous pilot(s), test all pilot safety 
devices to determine whether they are operating properly 
by extinguishing the pilot(s) when the main burner(s) is 
off and determining, after 3 minutes, that the main burner 
gas does not flow upon a call for heat. If the appliance is 
not provided with a pilot(s), test for proper operation of 
the ignition system in accordance with the appliance 
manufacturer's lighting and operating instructions. 

(2) Flame Appearance. Visually inspect the flame 
appearance for proper color and appearance. Visually 
determine that the main burner gas is burning properly 
(i.e., no floating, lifting, or flashback). Adjust the 
primary air shutter as required. If the appliance is 
equipped with high and low flame controlling or 
flame modulation, check for proper main burner 
operation at low flame. 
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(3) Appliance Shutdown. Adjust the thermostat or other 
control device to shut down the appliance. Verify that 
the appliance shuts off properly. 

D.5.2 Test for Combustion Air and Vent Drafting for Nat
ural Draft and Category I Appliances. Combustion air and 
vent draft procedures are for natural draft and category I 
appliances equipped with a draft hood and connected to a nat
ural draft venting system. 

(1) Preparing for Inspection. Close all exterior building 
doors and windows and all interior doors between the 
space in which the appliance is located and other 
spaces of the building that can be closed. Turn on any 
clothes dryer. Turn on any exhaust fans, such as range 
hoods and bathroom exhausts, so they will operate at 
maximum speed. Do not operate a summer exhaust 
fan. Close fireplace dampers and any fireplace doors. 

(2) Placing the Appliance in Operation. Place the 
appliance being inspected in operation. Adjust the 
thermostat or control so the appliance will operate 
continuously. 

(3) Spillage Test. Verify that all appliances located within 
the same room are in their standby mode and ready for 
operation. Follow lighting instructions for each 
appliance as necessary. Test for spillage at the draft 
hood relief opening as follows: 

a. After 5 minutes of main burner operation, check 
for spillage using smoke. 

b. Immediately after the first check, tum on all other 
fuel gas burning appliances within the same room 
so they will operate at their full inputs and repeat 
the spillage test. 

c. Shut down all appliances to their standby mode 
and wait for 15 minutes. 

d. Repeat the spillage test steps a through c on each 
appliance being inspected. 

(4) Additional Spillage Tests: Determine if the appliance 
venting is impacted by other door and air handler 
settings by performing the following tests. 
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a. Set initial test condition in accordance with D.5.2 
(1). 

b. Place the appliance(s) being inspected in 
operation. Adjust the thermostat or control so the 
appliance(s) will operate continuously. 

c. Open the door between the space in which the 
appliance(s) is located and the rest of the 
building. After 5 minutes of main burner 
operation, check for spillage at each appliance 
using smoke. 

d. Turn on any other central heating or cooling air 
handler fan that is located outside of the area 
where the appliances are being inspected. After 5 

minutes of main burner operation, check for 
spillage at each appliance using smoke. The test 
should be conducted with the door between the 
space in which the appliance(s) is located and the 
rest of the building in the open and in the closed 
position. 

(5) Return doors, windows, exhaust fans, fireplace 
dampers, and any other fuel gas burning appliance to 
their previous conditions of use. 

(6) If, after completing the spillage test it is believed 
sufficient combustion air is not available, the owner 
should be notified that an alternative combustion air 
source is needed in accordance with Section G2407 of 
the International Fuel Gas Code. Where it is believed 
that the venting system does not provide adequate 
natural draft, the owner should be notified that 
alternative vent sizing, design or configuration is 
needed in accordance with Chapter 24 of the 
International Fuel Gas Code. If spillage occurs, the 
owner should be notified as to its cause, be instructed 
as to which position of the door (open or closed) 
would lessen its impact, and that corrective action by a 
HV AC professional should be taken. 

D.6 Appliance-Specific Inspections. The following appli
ance-specific inspections are to be performed as part of a 
complete inspection. These inspections are performed either 
with the appliance in the off or standby mode (indicated by 
"OFF') or on an appliance that is operating (indicated by 
"ON'). The CO measurements are to be undertaken only after 
the appliance is determined to be properly venting. The CO 
detector should be capable of calculating CO emissions in 
ppm air free. 

(1) Forced Air Furnaces: 

a. OFF. Verify that an air filter is installed and that 
it is not excessively blocked with dust. 

b. OFF. Inspect visible portions of the furnace 
combustion chamber for cracks, ruptures, holes, 
and corrosion. A heat exchanger leakage test 
should be conducted. 

c. ON. Verify both the limit control and the fan 
control are operating properly. Limit control 
operation can be checked by blocking the 
circulating air inlet or temporarily disconnecting 
the electrical supply to the blower motor and 
determining that the limit control acts to shut off 
the main burner gas. 

d. ON. Verify that the blower compartment door is 
properly installed and can be properly re-secured 
if opened. Verify that the blower compartment 
door safety switch operates properly. 

e. ON. Check for flame disturbance before and after 
blower comes on which can indicate heat 
exchanger leaks. 
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f. ON. Measure the CO in the vent after 5 minutes 
of main burner operation. The CO should not 
exceed threshold in Table D.6. 

(2) Boilers: 

a. OFF and ON. Inspect for evidence of water leaks 
around boiler and connected piping. 

b. ON. Verify that the water pumps are in operating 
condition. Test low water cutoffs, automatic feed 
controls, pressure and temperature limit controls, 
and relief valves in accordance with the 
manufacturer's recommendations to determine 
that they are in operating condition. 

c. ON. Measure the CO in the vent after 5 minutes 
of main burner operation. The CO should not 
exceed threshold in Table D.6. 

(3) Water Heaters: 

a. OFF. Verify that the pressure-temperature relief 
valve is in operating condition. Water in the 
heater should be at operating temperature. 

b. OFF. Verify that inspection covers, glass, and 
gaskets are intact and in place on a flammable 
vapor ignition resistant (FVIR) type water heater. 

c. ON. Verify that the thermostat is set in 
accordance with the manufacturer's operating 
instructions and measure the water temperature at 
the closest tub or sink to verify that it is no 
greater than l20°F. 

d. OFF. Where required by the local building code 
in earthquake prone locations, inspect that the 
water heater is secured to the wall studs in two 
locations (high and low) using appropriate metal 
strapping and bolts. 

e. ON. Measure the CO in the vent after 5 minutes 
of main burner operation. The CO should not 
exceed threshold in Table D.6. 

(4) Cooking Appliances 

a. OFF. Inspect oven cavity and range-top exhaust 
vent for blockage with aluminum foil or other 
materials. 

b. OFF. Inspect cook top to verify that it is free 
from a build-up of grease. 

c. ON. Measure the CO above each burner and at 
the oven exhaust vents after 5 minutes of burner 
operation. The CO should not exceed threshold in 
TableD.6. 

(5) Vented Room Heaters 

a. OFF. For built-in room heaters and wall furnaces, 
inspect that the burner compartment is free of lint 
and debris. 
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b. OFF. Inspect that furnishings and combustible 
building compo1:1ents are not blocking the heater. 

a. ON. Measure the CO in the vent after 5 minutes 
of main burner operation. The CO should not 
exceed threshold in Table D.6. 

(6) Vent-Free (unvented) Heaters 

a. OFF. Verify that the heater input is a maximum 
of 40,000 Btu input, but not more than 10,000 
Btu where installed in a bedroom, and 6,000 Btu 
where installed in a bathroom. 

b. OFF. Inspect the ceramic logs provided with gas 
log type vent free heaters that they are properly 
located and aligned. 

c. OFF. Inspect the heater that it is free of excess 
lint build-up and debris. 

c. OFF. Verify that the oxygen depletion safety 
shutoff system has not been altered or bypassed. 

d. ON. Verify that the main burner shuts down 
within 3 minutes by extinguishing the pilot light. 
The test is meant to simulate the operation of the 
oxygen depletion system (ODS). 

e. ON. Measure the CO after 5 minutes of main 
burner operation. The CO should not exceed 
threshold in Table D.6. 

(7) Gas Log Sets and Gas Fireplaces 

a. OFF. For gas logs installed in wood burning 
fireplaces equipped with a damper, verify that the 
fireplace damper is in a fixed open position. 

b. ON. Measure the CO in the firebox (log sets 
installed in wood burning fireplaces or in the vent 
(gas fireplace) after 5 minutes of main burner 
operation. The CO should not exceed threshold in 
TableD.6. 

(8) Gas Clothes Dryer 

a. OFF. Where installed in a closet, verify that a 
source of make-up air is provided and inspect 
that any make-up air openings, louvers, and ducts 
are free of blockage. 

b. OFF. Inspect for excess amounts of lint around 
the dryer and on dryer components. Inspect that 
there is a lint trap properly installed and it does 
not have holes or tears. Verify that it is in a clean 
condition. 

c. OFF. Inspect visible portions of the exhaust duct 
and connections for loose fittings and 
connections, blockage, and signs of corrosion. 
Verify that the duct termination is not blocked 
and that it terminates in an outdoor location. 
Verify that only approved metal. vent ducting 
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material is installed (plastic and vinyl materials 
are not approved for gas dryers). 

d. ON. Verify mechanical components including 
drum and blower are operating properly. 

e. ON. Operate the clothes dryer and verify that 
exhaust system is intact and exhaust is exiting the 
termination. 

f. ON. Measure the CO at the exhaust duct or 
termination after 5 minutes of main burner 
operation. The CO should not exceed threshold in 
TableD.6. 

TABLE D.6 
CO THRESHOLDS 

Central Furnace (all categories) 400 ppm1 air free2
• 
3 

Floor Furnace 400 ppm air free 

Gravity Furnace 400 ppm air free 

Wall Furnace (BIV) 200 ppm air free 

Wall Furnace (Direct Vent) 400 ppm air free 

Vented Room Heater 200 ppm air free 

Vent-Free Room Heater 200 ppm air free 

Water Heater 200 ppm air free 

Oven/Boiler 225 ppm as measured 

Top Burner 25 ppm as measured (per burner) 

Clothes Dryer 400 ppm air free 

Refrigerator 25 ppm as measured 

Gas Log (gas fireplace) 25 ppm as measured in vent 

Gas Log (installed in wood 
400 ppm air free in firebox 

burning fireplace) 

1 Parts per million 
2 Air free emission levels are based on a mathematical equation (involving 

carbon monoxide and oxygen or carbon dioxide readings) to convert an 
actual diluted flue gas carbon monoxide testing sample to an undiluted air 
free flue gas carbon monoxide level utilized in the appliance certification 
standards. For natural gas or propane, using as-measured CO ppm and 02 
percentage: 

CO AFppm = (20~0! 0~ x CO ppm 

Where: 

CO AFppm = Carbon monoxide, air-free ppm 

COppm = As-measured combustion gas carbon monoxide ppm 

02 = Percentage of oxygen in combustion gas, as a percentage 
3 An alternate method of calculating the CO air free when access to an 

oxygen meter is not available: 

Where: 

(
UC02) 

CO AFppm = -- x CO 
C02 

UC02 = Ultimate concentration of carbon dioxide for the fuel being 
burned in percent for natural gas (12.2 percent) and propane 
(14.0 percent) 

C02 = Measured concentration of carbon dioxide in combustion 
products in percent 

co = Measured concentration of carbon monoxide in combustion 
products in percent 
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MANUFACTURED HOUSING USED AS DWELLINGS 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AE101 
SCOPE 

AE101.1 General. These provisions shall be applicable only 
. to a manufactured home used as a single dwelling unit 
installed on privately owned (nonrental) lots and shall apply 
to the following: 

1. Construction, alteration and repair of any foundation 
system that is necessary to provide for the installation 
of a manufactured home unit. 

2. Construction, installation, addition, alteration, repair or 
maintenance of the building service equipment that is 
necessary for connecting manufactured homes to water, 
fuel, or power supplies and sewage systems. 

3. Alterations, additions or repairs to existing manufac
tured homes. The construction, alteration, moving, 
demolition, repair and use of accessory buildings and 
structures, and their building service equipment, shall 
comply with the requirements of the codes adopted by 
this jurisdiction. 

These provisions shall not be applicable to the design and 
construction of manufactured homes and shall not be deemed 
to authorize either modifications or additions to manufac
tured homes where otherwise prohibited. 

Exception: In addition to these provisions, new and 
replacement manufactured homes to be located in flood 
hazard areas as established in Table R301.2(1) of the 
International Residential Code shall meet the applicable 
requirements of Section R322 of the International Resi
dential Code. 

SECTION AE102 
APPLICATION TO EXISTING MANUFACTURED 
HOMES AND BUILDING SERVICE EQUIPMENT 

AE102.1 General. Manufactured homes and their building 
service equipment to which additions, alterations or repairs 
are made shall comply with all the requirements of these pro
visions for new facilities, except as specifically provided in 
this section. 

AE102.2 Additions, alterations or repairs. Additions made 
to a manufactured home shall conform to one of the follow
ing: 

1. Be certified under the National Manufactured Housing 
Construction and Safety Standards Act of 1974 (42 
U.S.C. Section 5401, et seq.). 

2. Be designed and constructed to comply with the.appli
cable provisions of the National Manufactured Housing 
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Construction and Safety Standards Act of 1974 (42 
U.S.C. Section 5401, et seq.). 

3. Be designed and constructed in compliance with the 
code adopted by this jurisdiction. 

Additions shall be structurally separated from the manu-
factured home. 

Exception: A structural separation need not be provided 
when structural calculations are provided to justify the 
omission of such separation. 

Alterations or repairs may be made to any manuf ac
tured home or to its building service equipment without 
requiring the existing manufactured home or its building 
service equipment to comply with all the requirements of 
these provisions, provided the alteration or repair con
forms to that required for new construction, and provided 
further that no hazard to life, health or safety will be cre
ated by such additions, alterations or repairs. 

Alterations or repairs to an existing manufactured 
home, which are nonstructural and do not adversely affect 
any structural member or any part of the building or struc
ture having required fire protection, may be made with 
materials equivalent to those of which the manufactured 
home structure is constructed, subject to approval by the 
building official. 

Exception: The installation or replacement of glass 
shall be required for new installations. 

Minor additions, alterations and repairs to existing 
building service equipment installations may be made in 
accordance with the codes in effect at the time the original 
installation was made, subject to the approval of the build
ing official, and provided such additions, alterations and 
repairs will not cause the existing building service equip
ment to become unsafe, insanitary or overloaded. 

AE102.3 Existing installations. Building service equipment 
lawfully in existence at the time of the adoption of the appli
cable codes may have their use, maintenance or repair contin
ued if the use, maintenance or repair is in accordance with the 
original design and no hazard to life, health or property has 
been created by such building service equipment. 

AE102.4 Existing occupancy. Manufactured homes that are 
in existence at the time of the adoption of these provisions 
may have their existing use or occupancy continued if such 
use or occupancy was legal at the time of the adoption of 
these provisions, provided such continued use is not danger
ous to life, health and safety. 

The use or occupancy of any existing manufactured home 
shall not be changed unless evidence satisfactory to the build
ing official is provided to show compliance with all applica-
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ble provisions of the codes adopted by this jurisdiction. Upon 
any change in use or occupancy, the manufactured home shall 
cease to be classified as such within the intent of these provi
sions. 

AE102.5 Maintenance. All manufactured homes and their 
building service equipment, existing and new, and all parts 
thereof, shall be maintained in a safe and sanitary condition. 
All devices or safeguards which are required by applicable 
codes or by the Manufactured Home Standards shall be main
tained in conformance to the code or standard under which it 
was installed. The owner or the owner's designated agent 
shall be responsible for the maintenance of manufactured 
homes, accessory buildings, structures and their building ser
vice equipment. To determine compliance with this section, 
the building official may cause any manufactured home, 
accessory building or structure to be reinspected. 

AE102.6 Relocation. Manufactured homes which are to be 
relocated within this jurisdiction shall comply with these pro
visions. 

SECTION AE201 
DEFINITIONS 

AE201.1 General. For the purpose. of these provisions, cer
tain abbreviations, terms, phrases, words and their derivatives 
shall be construed as defined or specified herein. 

ACCESSORY BUILDING. Any building or structure or 
portion thereto, located on the same property as a manufac
tured home, which does not qualify as a manufactured home 
as defined herein. 

BUILDING SERVICE EQUIPMENT. Refers to the 
plumbing, mechanical and electrical equipment, including 
piping, wiring, fixtures and other accessories which provide 
sanitation, lighting, heating, ventilation, cooling, fire protec
tion and facilities essential for the habitable occupancy of a 
manufactured home or accessory building or structure for its 
designated use and occupancy. 

MANUFACTURED HOME. A structure transportable in 
one or more sections which, in the traveling mode, is 8 body 
feet (2438 body mm) or more in width or 40 body feet (12 
192 body mm) or more in length or, when erected on site, is 
320 or more square feet (30 m2

), and which is built on a per
manent chassis and designed to be used as a dwelling with or 
without a permanent foundation when connected to the 
required utilities, and includes the plumbing, heating, air-con
ditioning and electrical systems contained therein; except that 
such term shall include any structure which meets all the 
requirements of this paragraph, except the size requirements 
and with respect to which the manufacturer voluntarily files a 
certification required by the Secretary of the U.S. Department 
of Housing and Urban Development (HUD) and complies 
with the standards established under this title. 

For mobile homes built prior to June 15, 1976, a label cer
tifying compliance with the Standard for Mobile Homes, 
NFPA 501, ANSI 119.1, in effect at the time of manufacture, 
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is required. For the purpose of these provisions, a mobile 
home shall be considered a manufactured home. 

MANUFACTURED HOME INSTALLATION. Construc
tion which is required for the installation of a manufactured 
home, including the construction of the foundation system, 
required structural connections thereto and the installation of 
on-site water, gas, electrical and sewer systems and connec
tions thereto which are necessary for the normal operation of 
the manufactured home. 

MANUFACTURED HOME STANDARDS. The Manufac
tured Home Construction and Safety Standards as promul
gated by the HUD. 

PRIVATELY OWNED (NONRENTAL) LOT. A parcel of 
real estate outside of a manufactured home rental community 
(park) where the land and the manufactured home to be 
installed thereon are held in common ownership. 

SECTION AE301 
PERMITS 

AE301.1 Initial installation. A manufactured home shall not 
be installed on a foundation system, reinstalled or altered 
without first obtaining a permit from the building official. A 
separate permit shall be required for each manufactured home 
installation. When approved by the building official, such 
permit may include accessory buildings and structures, and 
their building service equipment, when the accessory build
ings or structures will be constructed in conjunction with the 
manufactured home installation. 

AE301.2 Additions, alterations and repairs to a manufac
tured home. A permit shall be obtained to alter, remodel, 
repair or add accessory buildings or structures to a manufac
tured home subsequent to its initial installation. Permit issu
ance and fees therefor shall be in conformance to the codes 
applicable to the type of work involved. 

An addition made to a manufactured home, as defined in 
these provisions, shall comply with these provisions. 

AE301.3 Accessory buildings. Except as provided in Sec
tion AE301.1, permits shall be required for all accessory 
buildings and structures, and their building service equip
ment. Permit issuance and fees therefor shall be in confor
mance to the codes applicable to the types of work involved. 

AE301.4 Exempted work. A permit shall not be required for 
the types of work specifically exempted by the applicable 
codes. Exemption from the permit requirements of any of 
said codes shall not be deemed to grant authorization for any 
work to be done in violation of the provisions of said codes or 
any other laws or ordinances of this jurisdiction. 

SECTION AE302 
APPLICATION FOR PERMIT 

AE302.1 Application. To obtain a manufactured home 
installation permit, the applicant shall first file an application, 
in writing, on a form furnished by the building official for 
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that purpose. At the option of the building official, every such 
application shall: 

1. Identify and describe the work to be covered by the 
permit for which application is made. 

2. Describe the land on which the proposed work is to be 
done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 

3. Indicate the use or occupancy for which the proposed 
work is intended. 

4. Be accompanied by plans, diagrams, computations and 
specifications, and other data as required in Section 
AE302.2. 

5. Be accompanied by a soil investigation when required 
by Section AE502.2. 

6. State the valuation of any new building or structure; or 
any addition, remodeling or alteration to an existing 
building. 

7. Be signed by the permittee, or permittee's authorized· 
agent, who may be required to submit evidence to indi
cate such authority. 

8. Give such other data and information as may be 
required by the building official. 

AE302.2 Plans and specifications. Plans, engineering calcu
lations, diagrams and other data as required by the building 
official shall be submitted in not less than two sets with each 
application for a permit. The building official may require 
plans, computations and specifications to be prepared and 
designed by an engineer or architect licensed by the state to 
practice as such. 

Where no unusual site conditions exist, the building offi
cial may accept approved standard foundation plans and 
details in conjunction with the manufacturer's approved 
installation instructions without requiring the submittal of 
engineering calculations. 

AE302.3 Information on plans and specifications. Plans 
and specifications shall be drawn to scale on substantial paper 
or cloth, and shall be of sufficient clarity to indicate the loca
tion, nature and extent of the work proposed and shown in 
detail that it will conform to these provisions and all relevant 
laws, ordinances, rules and regulations. The building official 
shall determine what information is required on plans and 
specifications to ensure compliance. 

SECTION AE303 
PERMITS ISSUANCE 

AE303.l Issuance. The application, plans and specifications, 
and other data filed by an applicant for permit shall be 
reviewed by the building official. Such plans may be 
reviewed by other departments of this jurisdiction to verify 
compliance with any applicable laws under their jurisdiction. 
If the building official finds that the work described in an 
application for a permit, and the plans, specifications and 
other data filed therewith, conform to the requirements of 
these provisions, and other data filed therewith conform to 
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the requirements of these prov1s1ons and other pertinent 
codes, laws and ordinances, and that the fees specified in Sec
tion AE304 have been paid, the building official shall issue a 
permit therefor to the applicant. 

When the building official issues the permit where plans 
are required, the building official shall endorse in writing or 
stamp the plans and specifications APPROVED. Such 
approved plans and specifications shall not be changed, mod
ified or altered without authorization from the building offi
cial, and all work shall be done in accordance with the 
approved plans. 

AE303.2 Retention of plans. One set of approved plans and 
specifications shall be returned to the applicant and shall be 
kept on the site of the building or work at all times during 
which the work authorized thereby is in progress. One set of 
approved plans, specifications and computations shall be 
retained by the building official until final approval of the 
work. 

AE303.3 Validity of permit. The issuance of a permit or 
approval of plans and specifications shall not be construed to 
be a permit for, or an approval of, any violation of any of 
these provisions or other pertinent codes of any other ordi
nance of the jurisdiction. No permit presuming to give 
authority to violate or cancel these provisions shall be valid. 

The issuance of a permit based on plans, specifications 
and other data shall not prevent the building official from 
thereafter requiring the correction of errors in said plans, 
specifications and other data, or from preventing building 
operations being carried on thereunder when in violation of 
these provisions or of any other ordinances of this jurisdic
tion. 

AE303.4 Expiration. Every permit issued by the building 
official under these provisions shall expire by limitation and 
become null and void if the work authorized by such permit is 
not commenced within 180 days from the date of such permit, 
or if the work authorized by such permit is suspended or 
abandoned at any time after the work is commenced for a 
period of 180 days. Before such work can be recommenced, a 
new permit shall be first obtained, and the fee therefor shall 
be one-half the amount required for a new permit for such 
work, provided no changes have been made or will be made 
in the original plans and specifications for such work, and 
provided further that ·such suspension or abandonment has 
not exceeded 1 year. In order to renew action on a permit 
after expiration, the permittee shall pay a new full permit fee. 

Any permittee holding an unexpired permit may apply for 
an extension of the time within which work may commence 
under that permit when the permittee is unable to commence 
work within the time required by this section for good and 
satisfactory reasons. The building official may extend the 
time for action by the permittee for a period not exceeding 
180 days upon written request by the permittee showing that 
circumstances beyond the control of the permittee have pre
vented action from being taken. No permit shall be extended 
more than once. 

AE303.5 Suspension or revocation. The building official 
may, in writing, suspend or revoke a permit issued under 
these provisions whenever the permit is issued in error or on 
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the basis of incorrect information supplied, or in violation of 
any ordinance or regulation or any of these provisions. 

SECTION AE304 
FEES 

AE304.1 Permit fees. The fee for each manufactured home 
installation permit shall be established by the building offi
cial. 

When permit fees are to be based on the value or valuation 
of the work to be performed, the determination of value or 
valuation under these provisions shall be made by the build
ing official. The value to be used shall be the total value of all 
work required for the manufactured home installation plus 
the total value of all work required for the construction of 
accessory buildings and structures for which the permit is 
issued, as well as all finish work, painting, roofing, electrical, 
plumbing, heating, air conditioning, elevators, fire-extin
guishing systems and any other permanent equipment which 
is a part of the accessory building or structure. The value of 
the manufactured home itself shall not be included. 

AE304.2 Plan review fees. When a plan or other data are 
required to be submitted by Section AE302.2, a plan review 
fee shall be paid at the time of submitting plans and specifica
tions for review. Said plan review fee shall be as established 
by the building official. Where plans are incomplete or 
changed so as to require additional plan review, an additional 
plan review fee shall be charged at a rate as established by the 
building official. 

AE304.3 Other provisions. 

AE304.3.1 Expiration of plan review. Applications for 
which no permit is issued within 180 days following the 
date of application shall expire by limitation, and plans 
and other data submitted for review may thereafter be 
returned to the applicant or destroyed by the building offi
cial. The building official may extend the time for action 
by the applicant for a period not exceeding 180 days upon 
request by the applicant showing that circumstances 
beyond the control of the applicant have prevented action 
from being taken. No application shall be extended more 
than once. In order to renew action on an application after 
expiration, the applicant shall resubmit plans and pay a 
new plan review fee. 

AE304.3.2 Investigation fees-work without a permit. 
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AE304.3.2.l Investigation. Whenever any work for 
which a permit is required by these provisions has been 
commenced without first obtaining said permit, a spe
cial investigation shall be made before a permit may be 
issued for such work. 

AE304.3.2.2 Fee. An investigation fee, in addition to 
the permit fee, shall be collected whether or not a per
mit is then or subsequently issued. The investigation 
fee shall be equal to the amount of the permit fee 
required. The minimum investigation fee shall be the 
same as the minimum fee established by the building 
official. The payment of such investigation fee shall not 
exempt any person from compliance with all other proc 

visions of either these provisions or other pertinent 
codes or from any penalty prescribed by law. 

AE304.3.3 Fee refunds. 

AE304.3.3.1 Permit fee erroneously paid or col
lected. The building official may authorize the refund
ing of any fee paid hereunder which was erroneously 
paid or collected. 

AE304.3.3.2 Permit fee paid when no work done. 
The building official may authorize the refunding of not 
more than 80 percent of the permit fee paid when no 
work has been done under a permit issued in accor
dance with these provisions. 

AE304.3.3.3 Plan review fee. The building official 
may authorize the refunding of not more than 80 per
cent of the plan review fee paid when an application for 
a permit for which a plan review fee has been paid is 
withdrawn or canceled before any plan reviewing is 
done. 

The building official shall not authorize the refund
ing of any fee paid, except upon written application by 
the original perrnittee not later than 180 days after the 
date of the fee payment. 

SECTION AE305 
INSPECTIONS 

AE305.1 General. All construction or work for which a man
ufactured home installation permit is required shall be subject 
to inspection by the building official, and certain types of 
construction shall have continuous inspection by special 
inspectors as specified in Section AE306. A survey of the lot 
may be required by the building official to verify that the 
structure is located in accordance with the approved plans. 

It shall be the duty of the permit applicant to cause the 
work to be accessible and exposed for inspection purposes. 
Neither the building official nor this jurisdiction shall be lia
ble for expense entailed in the removal or replacement of any 
material required to allow inspection. 

AE305.2 Inspection requests. It shall be the duty of the per
son doing the work authorized by a manufactured home 
installation permit to notify the building official that such 
work is ready for inspection. The building official may 
require that every request for inspection be filed at least one 
working day before such inspection is desired. Such request 
may be in writing or by telephone at the option of the build
ing official. 

It shall be the duty of the person requesting any inspec
tions required, either by these provisions or other applicable 
codes, to provide access to and means for proper inspection 
of such work. 

AE305.3 Inspection record card. Work requiring a manu
factured home installation permit shall not be commenced 
until the permit holder or the permit holder's agent shall have 
posted an inspection record card in a conspicuous place on 
the premises and in such position as to allow the building offi
cial conveniently to make the required entries thereon regard
ing inspection of the work. This card shall be maintained in 
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such position by the permit holder until final approval has 
been issued by the building official. 

AE305.4 Approval required. Work shall not be done on any 
part of the manufactured home installation beyond the point 
indicated in each successive inspection without first obtain
ing the approval of the building official. Such approval shall 
be given only after an inspection has been made of each suc
cessive step in the construction as indicated by each of the 
inspections required in Section AE305.5. There shall be a 
final inspection and approval of the manufactured home 
installation, including connections to its building service 
equipment, when completed and ready for occupancy or use. 

AE305.5 Required inspections. 

AE305.5.1 Structural inspections for the manufactured 
home installation. Reinforcing steel or structural frame
work of any part of any manufactured home foundation 
system shall not be covered or concealed without first 
obtaining the approval of the building official. The build
ing official, upon notification from the permit holder or the 
permit holder's agent, shall make the following inspec
tions and shall either approve that portion of the construc
tion as completed or shall notify the permit holder or the 
permit holder's agent wherein the same fails to comply 
with these provisions or other applicable codes: 

1. Foundation inspection: To be made after excava
tions for footings are completed and any required 
reinforcing steel is in place. For concrete founda
tions, any required forms shall be in place prior to 
inspection. All materials for the foundation shall be 
on the job, except where concrete from a central 
mixing plant (commonly termed "transit mixed") is 
to be used, the concrete materials need not be on the 
job. Where the foundation is to be constructed of 
approved treated wood, additional framing inspec
tions as required by the building official may be 
required. 

2. Concrete slab or under-floor inspection: To be made 
after all in-slab or under-floor building .service 
equipment, conduit, piping accessories and other 
ancillary equipment items are in place but before 
any concrete is poured or the manufactured home is 
installed. 

3. Anchorage inspection: To be made after the manu
factured home has been installed and permanently 
anchored. 

AE305.5.2 Structural inspections for accessory build
ing and structures. Inspections for accessory buildings 
and structures shall be made as set forth in this code. 

AE305.5.3 Building service equipment inspections. All 
building service equipment which is required as a part of a 
manufactured home installation, including accessory 
buildings and structures authorized by the same permit, 
shall be inspected by the building official. Building service 
equipment shall be inspected and tested as required by the 
applicable codes. Such inspections and testing shall be 
limited to site construction and shall not include building 
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service equipment which is a part of the manufactured 
home itself. No portion of any building service equipment 
intended to be concealed by any permanent portion of the 
construction shall be concealed until inspected and 
approved. Building service equipment shall not be con
nected to a water, fuel or power supply, or sewer system, 
until authorized by the building official. 

AE305.5.4 Final inspection. When finish grading and the 
manufactured home installation, including the installation 
of all required building service equipment, is completed . 
and the manufactured home is ready for occupancy, a final 
inspection shall be made. 

AE305.6 Other inspections. In addition to the called inspec
tions specified in Section AE305.5.4, the building official 
may make or require other inspections of any construction 
work to ascertain compliance with these provisions or other 
codes and laws which are enforced by the code enforcement 
agency. 

SECTION AE306 
SPECIAL INSPECTIONS 

AE306.1 General. In addition to the inspections required by 
Section AE305, the building official may require the owner to 
employ a special inspector during construction of specific 
types of work as described in this code. 

SECTION AE307 
UTILITY SERVICE 

AE307 .1 General. Utility service shall not be provided to 
any building service equipment which is regulated by these 
provisions or other applicable codes, and for which a manu
factured home installation permit is required by these provi
sions, until approved by the building official. 

SECTION AE401 
OCCUPANCY CLASSIFICATION 

AE401.1 Manufactured homes. A manufactured home shall 
be limited in use to a single dwelling unit. 

AE401.2 Accessory buildings. Accessory buildings shall be 
classified as to occupancy by the building official as set forth 
in this code. 

SECTION AE402 
LOCATION ON PROPERTY 

AE402.1 General. Manufactured homes and accessory 
buildings shall be located on the property in accordance with 
applicable codes and ordinances of this jurisdiction. 

SECTION AE501 
DESIGN 

AE501.1 General. A manufactured home shall be installed 
on a foundation system which is designed and constructed to 
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sustain within the stress limitations specified in this code and 
all loads specified in this code. 

Exception: When specifically authorized by the building 
official, foundation and anchorage systems which are con
structed in accordance with the methods specified in Sec
tion AE600 of these provisions, or in the HUD, Permanent 
Foundations for Manufactured Housing, 1984 Edition, 
Draft, shall be deemed to meet the requirements of this 
appendix. 

AE501.2 Manufacturer's installation instructions. The 
installation instructions as provided by the manufacturer of 
the manufactured home shall be used to determine permissi
ble points of support for vertical loads and points of attach
ment for anchorage systems used to resist horizontal and 
uplift forces. 

AE501.3 Rationality. Any system or method of construction 
to be used shall submit to a rational analysis in accordance 
with well-established principles of mechanics. 

SECTION AE502 
FOUNDATION SYSTEMS 

AE502.1 General. Foundation systems designed and con
structed in accordance with this section may be considered a 
permanent installation. 

AE502.2 Soil classification. The classification of the soil at 
each manufactured home site shall be determined when 
required by the building official. The building official may 
require that the determination be made by an engineer or 
architect licensed by the state to conduct soil investigations. 

The classification shall be based on observation and any 
necessary tests of the materials disclosed by borings or exca
vations made in appropriate locations. Additional studies may 
be necessary to evaluate soil strength, the effect of moisture 
variation on soil-bearing capacity, compressibility and expan
siveness. 

When required by the building official, the soil classifica
tion design-bearing capacity and lateral pressure shall be 
shown on the plans. 

AE502.3 Footings and foundations. Footings and founda
tions, unless otherwise specifically provided, shall be con
structed of materials specified by this code for the intended 
use and in all cases shall extend below the frost line. Footings 
of concrete and masonry shall be of solid material. Founda
tions supporting untreated wood shall extend at least 8 inches 
(203 mm) above the adjacent finish grade. Footings shall 
have a minimum depth below finished grade of 12 inches 
(305 mm) unless a greater depth is recommended by a foun
dation investigation. 

Piers and bearing walls shall be supported on masonry or 
concrete foundations or piles, or other approved foundation 
systems which shall be of sufficient capacity to support all 
loads. 

AE502.4 Foundation design. When a design is provided, the 
foundation system shall be designed in accordance with the 
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applicable structural provisions of this code and shall be 
designed to minimize differential settlement. Where a design 
is not provided, the minimum foundation requirements shall 
be as set forth in this code. 

AE502.5 Drainage. Provisions shall be made for the control 
and drainage of surface water away from the manufactured 
home. 

AE502.6 Under-floor clearances-ventilation and access. 
A minimum clearance of 12 inches (305 mm) shall be main
tained beneath the lowest member of the floor support fram
ing system. Clearances from the bottom of wood floor joists 
or perimeter joists shall be as specified in this code. 

Under-floor spaces shall be ventilated with openings as 
specified in this code. If combustion air for one or more heat
producing appliance is taken from within the under-floor 
spaces, ventilation shall be adequate for proper appliance 
operation. 

Under-floor access openings shall be provided. Such 
openings shall be not less than 18 inches (457 mm) in any 
dimension and not less than 3 square feet (0.279 m2

) in area, 
and shall be located so that any water supply and sewer drain 
connections located under the manufactured home are acces
sible. 

SECTION AE503 
SKIRTING AND PERIMETER ENCLOSURES 

AE503.l Skirting and permanent perimeter enclosures. 
Skirting and permanent perimeter enclosures shall be 
installed only where specifically required by other laws or 
ordinances. Skirting, when installed, shall be of material suit
able for exterior exposure and contact with the ground. Per
manent perimeter enclosures shall be constructed of materials 
as required by this code for regular foundation construction. 

Skirting shall be installed in accordance with the skirting 
manufacturer's installation instructions. Skirting shall be ade
quately secured to ensure stability, minimize vibration and 
susceptibility to wind damage, and compensate for possible 
frost heave. 

AE503.2 Retaining walls. Where retaining walls are used as 
a permanent perimeter enclosure, they shall resist the lateral 
displacements of soil or other materials and shall conform to 
this code as specified for foundation walls. Retaining walls 
and foundation walls shall be constructed of approved treated 
wood, concrete, masonry or other approved materials or com
bination of materials as for foundations as specified in this 
code. Siding materials shall extend below the top of the exte
rior of the retaining or foundation wall, or the joint between 
the siding and enclosure wall shall be flashed in accordance 
with this code. 

SECTION AE504 
STRUCTURAL ADDITIONS 

AE504.1 General. Accessory buildings shall not be structur
ally supported by or attached to a manufactured home unless 

2015 INTERNATIONAL RESIDENTIAL CODE® 



engineering calculations are submitted to substantiate any 
proposed structural connection. 

Exception: The building official may waive the submis
sion of engineering calculations if it is found that the 
nature of the work applied for is such that engineering cal
culations are not necessary to show conformance to these 
provisions. 

SECTION AE505 
BUILDING SERVICE EQUIPMENT 

AE505.1 General. The installation, alteration, repair, 
replacement, addition to or maintenance of the building ser
vice equipment within the manufactured home shall conform. 
to regulations set forth in the Manufactured Home Standards. 
Such work which is located outside the manufactured home 
shall comply with the applicable codes adopted by this juris-
diction. · 

SECTION AE506 
EXITS 

AE506.1 Site development. Exterior stairways and ramps 
which provide egress to the public way shall comply with the 
applicable provisions of this code. 

AE506.2 Accessory buildings. Every accessory building or 
portion thereof shall be provided with exits as required by 
this code. 

SECTION AE507 
OCCUPANCY, FIRE SAFETY AND ENERGY 

CONSERVATION STANDARDS 

AE507.1 General. Alterations made to a manufactured home 
subsequent to its initial installation shall conform to the occu
pancy, fire safety and energy conservation requirements set 
forth in the Manufactured Home Standards. 

SECTION AE600 
SPECIAL REQUIREMENTS FOR FOUNDATION 

SYSTEMS 

AE600.l General. This section is applicable only where spe
cifically authorized by the building official. 

SECTION AE601 
FOOTINGS AND FOUNDATIONS 

AE601.1 General. The capacity of individual load-bearing 
piers and their footings shall be sufficient to sustain all loads 
specified in this code within the stress limitations specified in 
this code. Footings, unless otherwise approved by the build
ing official, shall be placed level on firm, undisturbed soil or 
an engineered fill which is free of organic material, such as 
weeds and grasses. Where used, an engineered fill shall pro
vide a minimum load-bearing capacity of not less than 1,000 
pounds per square foot (48 kN/m2

). Continuous footings shall 
conform to the requirements of this code. Section AE502 of 
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these provisions shall apply to footings and foundations con
structed under the provisions of this section. 

SECTION AE602 
PIER CONSTRUCTION 

AE602.l General. Piers shall be designed and constructed to 
distribute loads evenly. Multiple-section homes may have 
concentrated roof loads which will require special consider
ation. Load-bearing piers may be constructed utilizing one of 
the following niethods listed. Such piers shall be considered 
to resist only vertical forces acting in a downward direction. 
They shall not be considered as providing any resistance to 
horizontal loads induced by wind or earthquake forces. 

1. A prefabricated load-bearing device that is listed and 
labeled for the intended use. 

2. Mortar shall comply with ASTM C 270, Type M, S or 
N; this may consist of one part Portland cement, one
half part hydrated lime and four parts sand by volume. 
Lime shall not be used with plastic or waterproof 
cement. 

3. A cast-in-place concrete pier with concrete having 
specified compressive strength at 28 days of 2,500 
pounds per square inch (17 225 kPa). 

Alternative materials and methods of construction may be 
used for piers which have been designed by an engineer or 
architect licensed by the state to practice as such. 

Caps and leveling spacers may be used for leveling of the 
manufactured home. Spacing of piers shall be as specified in 
the manufacturer's installation instructions, if available, or by 
an approved designer. 

SECTION AE603 
HEIGHT OF PIERS 

AE603.l General. Piers constructed as indicated in Section 
AE602 may have heights as follows: 

1. Except for comer piers, piers 36 inches (914 mm) or 
less in height may be constructed of masonry units, 
placed with cores or cells vertically. Piers shall be 
installed with their long dimension at right angles to the 
main frame member they support and shall have a min
imum cross-sectional area of 128 square inches (82 560 
mm2). Piers shall be capped with minimum 4-inch (102 
mm) solid masonry units or equivalent. 

2. Piers between 36 and 80 inches (914 and 2032 mm) in 
height and all comer piers greater than 24 inches (610 
mm) in height shall be at least 16 inches by 16 inches 
(406 mm by 406 mm) consisting of interlocking 
masonry units and shall be fully capped with minimum 
4-inch (102 mm) solid masonry units or equivaient. 

3. Piers greater than 80 inches (2032 mm) in height may 
be constructed in accordance with the provisions of 
Item 2, provided the piers shall be filled solid with 
grout and reinforced with four continuous No. 5 bars. 
One bar shall be placed in each comer cell of hollow 
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masonry unit piers or in each comer of the grouted 
space of piers constructed of solid masonry units. 

4. Cast-in-place concrete piers meeting the same size and 
height limitations of Items l, 2 and 3 may be substi
tuted for piers constructed of masonry units. 

SECTION AE604 
ANCHORAGE INSTALLATIONS 

AE604.1 Ground anchors. Ground anchors shall be 
designed and installed to transfer the anchoring loads to the 
ground. The load-carrying portion of the ground anchors shall 
be installed to the full depth called for by the manufacturer's 
installation instructions and shall extend below the estab
lished frost line into undisturbed soil. 

Manufactured ground anchors shall be listed and installed 
in accordance with the terms of their listing and the anchor 
manufacturer's instructions, and shall include the means of 
attachment of ties meeting the requirements of Section 
AE605. Ground anchor manufacturer's installation instruc
tions shall include the amount of preload required and load 
capacity in various types of soil. These instructions shall 
include tensioning adjustments which may be needed to pre
vent damage to the manufactured home, particularly damage 
that can be caused by frost heave. Each ground anchor shall 
be marked with the manufacturer's identification and listed 
model identification number which shall be visible after 
installation. Instructions shall accompany each listed ground 
anchor specifying the types of soil for which the anchor is 
suitable under the requirements of this section. 

Each approved ground anchor, when installed, shall be 
capable of resisting an allowable working load at least equal 
to 3,150 pounds (14 kN) in the direction of the tie plus a 50-
percent overload [4,725 pounds (21 kN) total] without fail
ure. Failure shall be considered to have occurred when the 
anchor moves more than 2 inches (51 mm) at a load of 4,725 
pounds (21 kN) in the direction of the tie installation. Those 
ground anchors which are designed to be installed so that 
loads on the anchor are other than direct withdrawal shall be 
designed and installed to resist an applied design load of 
3,150 pounds (14 kN) at 40 to 50 degrees from vertical or 
within the angle limitations specified by the home manufac
turer without displacing the tie end of the anchor more than 4 
inches (102 mm) horizontally. Anchors designed for the con
nection of multiple ties shall be capable of resisting the com
bined working load and overload consistent with the intent 
expressed herein. 

When it is proposed to use ground anchors and the build
ing official has reason to believe that the soil characteristics at 
a given site are such as to render the use of ground anchors 
advisable, or when there is doubt regarding the ability of the 
ground anchors to obtain their listed capacity, the building 
official may require that a representative field installation be 
made at the site in question and tested to demonstrate ground
anchor capacity. The building official shall approve the test 
procedures. 

AE604.2 Anchoring equipment. Anchoring equipment, 
when installed as a permanent installation, shall be capable of 
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resisting all loads as specified within these provisions. When 
the stabilizing system is designed by an engineer or architect 
licensed by the state to practice as such, alternative designs 
may be used, providing the anchoring equipment to be used is 
capable of withstanding a load equal to 1.5 times the calcu
lated load. All anchoring equipment shall be listed and 
labeled as being capable of meeting the requirements of these 
provisions. Anchors as specified in this code may be attached 
to the main frame of the manufactured home by an approved 
3
/ 16-inch-thick (4.76 mm) slotted steel plate anchoring device. 

Other anchoring devices or methods meeting the require
ments of these provisions may be permitted when approved 
by the building official. 

Anchoring systems shall be so installed as to be perma
nent. Anchoring equipment shall be so designed to prevent 
self-disconnection with no hook ends used. 

AE604.3 Resistance to weather deterioration. All anchor
ing equipment, tension devices and ties shall have a resistance 
to deterioration as required by this code. 

AE604.4 Tensioning devices. Tensioning devices, such as 
turnbuckles or yoke-type fasteners, shall be ended with clevis 
or welded eyes. 

SECTION AE605 
TIES, MATERIALS AND INSTALLATION 

AE605.1 General. Steel strapping, cable, chain or other 
approved materials shall be used for ties. All ties shall be fas
tened to ground anchors and drawn tight with turnbuckles or 
other adjustable tensioning devices or devices supplied with 
the ground anchor. Tie materials shall be capable of resisting 
an allowable working load of 3,150 pounds (14 kN) with no 
more than 2-percent elongation and shall withstand a 50-per
cent overload [4,750 pounds (21 kN)]. Ties shall comply with 
the weathering requirements of Section AE604.3. Ties shall 
connect the ground anchor and the main structural frame. 
Ties shall not connect to steel outrigger beams which fasten 
to and intersect the main structural frame unless specifically 
stated in the manufacturer's installation instructions. Connec
tion of cable ties to main frame members shall be 5

/ 8-inch 
(15.9 mm) closed-eye bolts affixed to the frame member in an 
approved manner. Cable ends shall be secured with at least 
two U-bolt cable clamps with the "U" portion of the clamp 
installed on the short (dead) end of the cable to ensure 
strength equal to that required by this section. 

Wood floor support systems shall be fixed to perimeter 
foundation walls in accordance with provisions of this code. 
The minimum number of ties required per side shall be suffi
cient to resist the wind load stated in this code. Ties shall be 
as evenly spaced as practicable along the length of the manu
factured home with the distance from each end of the home 
and the tie nearest that end not exceeding 8 feet (2438 mm). 
When continuous straps are provided as vertical ties, such ties 
shall be positioned at rafters and studs. Where a vertical tie 
and diagonal tie are located at the same place, both ties may 
be connected to a single anchor, provided the anchor used is 
capable of carrying both loads. Multiple-section manufac
tured homes require diagonal ties only. Diagonal ties shall be 
installed on the exterior main frame and slope to the exterior 
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at an angle of 40 to 50 degrees from the vertical or within the 
angle limitations specified by the home manufacturer. V erti
cal ties which are not continuous over the top of the manuf ac
tured home shall be attached to the main frame. 

SECTION AE606 
REFERENCED STANDARDS 

ASTM C 270-04 Specification for Mortar for Unit 
Masonry ................... AE602 

NFP A 501-03 Standard on Manufactured 
Housing ........ : .......... AE201 
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APPENDIX F 

PASSIVE RADON GAS CONTROLS 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AF101 
SCOPE 

AF101.l General. This appendix contains requirements for 
new construction in jurisdictions where radon-resistant con
struction is required. These requirements are intended to pro
vide a passive means of resisting radon gas entry and prepare 
the dwelling for post-construction radon mitigation, if neces
sary (see Figure AF102). Active construction techniques, 
rather than passive techniques, shall be permitted to be used 
where approved. 

Inclusion of this appendix by jurisdictions shall be deter
mined through the use of locally available data or determina
tion of Zone 1 designation in Figure AFlOl and Table 
AF101(1). 

SECTION AF102 
DEFINITIONS 

AF102.l General. For the purpose of these requirements, the 
terms used shall be defined as follows: 

tive to indoor air pressure by use of a vent pipe drawing air 
from beneath concrete floor slabs or other floor assemblies 
that are in contact with the ground. 

VENT PIPE. Not less than a 3-inch-diameter (76 mm) ABS 
or PVC gas-tight pipe extending from the gas permeable 
layer through the roof. 

SECTION AF103 
PASSIVE RADON-RESISTANT 

SYSTEM REQUIREMENTS 

AF103.l General. The following components of a passive 
submembrane or subslab depressurization system shall be 
installed during construction. 

AF103.2 Entry routes. Potential radon entry routes shall be 
closed in accordance with Sections AF103.2. l through 
AF103.2.8. 

I 

• 

DRAIN TILE LOOP. A continuous length of drain tile or 
perforated pipe extending around all or part of the internal or 
external perimeter of a basement or crawl space footing. 

ENCLOSED CRAWL SPACE. A crawl space that is 
enclosed with foundation walls inclusive of any windows, 
doors, access openings and required vents. 

AF103.2.l Floor openings. Openings around bathtubs, 
showers, water closets, pipes, wires or other objects that 
penetrate concrete slabs, or other floor assemblies, shall be 
filled with a polyurethane caulk or expanding foam 
applied in accordance with the manufacturer's instruc
tions. 

1-AF103.2.2 Sumps. Sumps open to soil or serving as the 
termination point for subslab or exterior drain tile loops 
shall be covered with a gasketed or sealed lid. Sumps used I 
as the suction point in a subslab depressurization system 
shall have a lid designed to accommodate the vent pipe. 
Sumps used as a floor drain shall have a lid equipped with 

GAS-PERMEABLE LAYER. A gas-permeable layer shall 
consist of one of the following: 

1. A uniform layer of clean aggregate that is not less than 
4 inches (102 mm) thick. The aggregate shall consist of 
material that will pass through a 2-inch (51 mm) sieve 
and be retained by a 1/ 4-inch (6.4 mm) sieve. 

2. A uniform layer of sand (native or fill) that is not less 
than 4 inches (102 mm) thick and that is overlain by a 
soil gas collection mat or soil gas matting installed in 
accordance with the manufacturer's instructions. 

RADON GAS. A naturally occurring, chemically inert, 
I radioactive gas. 

SOIL-GAS-RETARDER. A continuous membrane of 6-mil 

I (0.15 mm) polyethylene used to retard the flow of soil gases 
into a dwelling. 

SUBMEMBRANE DEPRESSURIZATION SYSTEM. A 
system designed to achieve lower submembrane air pressure 

I relative to basement or crawl space air pressure by use of a 
vent drawing air from beneath the soil-gas-retarder mem-

• brane. 

SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A 
system designed to achieve lower subslab air pressure rela-
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a trapped inlet. 

AF103.2.3 Foundation walls. Hollow block masonry I 
foundation walls shall be constructed with a continuous 
course of solid masonry, one course of masonry grouted 
solid, or a solid concrete beam at or above grade. Where a 
brick veneer or other masonry ledge is installed, the course 
immediately below that ledge shall be solid masonry, one 
course of masonry grouted solid, or a solid concrete beam. 
Joints, cracks or other openings around penetrations of 
both exterior and interior surfaces of foundation walls 
below grade shall be filled with polyurethane caulk. 

AF103.2.4 Dampproofing. The exterior surfaces of foun
dation walls below grade shall be dampproofed in accor
dance with Section R406. 

AF103.2.5 Air-conditioning systems. Entry points, joints I 
or other openings into air-conditioning systems in 
enclosed crawl spaces shall be sealed. 

Exception: Systems with gasketed seams or that are 
otherwise sealed by the manufacturer. 
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AF103.2.6 Ducts. Ductwork passing through or beneath a 
slab within a dwelling shall be of seamless material unless 
the air-conditioning system is designed to maintain contin
uous positive pressure within such ducting. Joints in such 
ductwork shall be sealed. 

Ductwork located in enclosed crawl spaces shall have 
seams and joints sealed by closure systems in accordance 
with Section M1601.4.1. 

I AF103.2.7 Crawl space access. Access doors and other 
openings or penetrations between basements and adjoining 

I 
crawl spaces shall be closed, gasketed or sealed. 

AF103.3 Basements or enclosed crawl spaces with soil 
floors. In dwellings with basements or enclosed crawl spaces 
with soil floors, the following components of a passive sub
membrane depressurization system shall be installed during 
construction. 

Exception: Basements or enclosed crawl spaces that are 
provided with a continuously operated mechanical exhaust 
system in accordance with Section R408.3. 

AF103.3.1 Soil-gas-retarder. The soil in basements and 
enclosed crawl spaces shall be covered with a soil-gas
retarder. The soil-gas-retarder shall be lapped not less than 
12 inches (305 mm) at joints and shall extend to founda
tion walls enclosing the basement or crawl space. The soil
gas-retarder shall fit closely around any pipe, wire or other 
penetrations of the material. Punctures or tears in the 
material shall be sealed or covered with additional sheet
ing. 

AF103.3.2 "T" fitting and vent pipe. A 3- or 4-inch "T" 
fitting shall be inserted beneath the soil-gas-retarder and 
be connected to a vent pipe. The vent pipe shall extend 
through the conditioned space of the dwelling and termi
nate not less than 12 inches (305 mm) above the roof in a 
location not less than 10 feet (3048 mm) away from any 
window or other opening into the conditioned spaces of 
the building that is less than 2 feet (610 mm) below the 
exhaust point. 

AF103.4 Basements or enclosed crawl spaces with con
crete floors or other floor systems and slab-on-grade 
dwellings. The following components of a passive subslab 
depressurization system shall be installed during construction 
in slab-on-grade dwellings or in dwellings with basements or 
crawl spaces with concrete or other floor systems. 

AF103.4.1 Sub-slab preparation. A layer of gas-perme
able material shall be placed under concrete slabs and 
other floor systems that directly contact the ground and are 
within the walls of the dwelling. 

AF103.4.2 Soil-gas-retarder. A soil-gas-retarder shall be 
placed on top of the gas-permeable layer prior to casting 
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the slab or placing the floor assembly. The soil-gas
retarder shall cover the entire floor area with separate sec
tions lapped not less than 12 inches (305 mm). The soil
gas-retarder shall fit closely around any pipe, wire, or 
other penetrations of the material. Punctures or tears in the 
material shall be sealed or covered. 

AF103.4.3 "T" fitting and vent pipe. Before a slab is cast 
or other floor system is installed, a "T" fitting shall be 
inserted below the slab or other floor system and the soil
gas-retarder. The "T" fitting shall be connected to a vent 
pipe. The vent pipe shall extend through the conditioned 
space of the dwelling and terminate not less than 12 inches 
(305 mm) above the roof in a location not less than 10 feet 
(3048 mm) away from any window or other opening into 
the conditioned spaces of the building that is less than 2 
feet (610 mm) below the exhaust point. 

AF103.5 Drain tile and sump used for depressurization. 
As an alternative to inserting a vent pipe into a "T" fitting, a 
vent pipe shall be permitted to be inserted directly into an 
interior perimeter drain tile loop or through a sump cover 
where the drain tile or sump is exposed to the gas-permeable 
layer. 

AF103.6 Multiple vent pipes. In dwellings where interior 
footings or other barriers separate the gas-permeable layer, 
each area shall be fitted with an individual vent pipe. Vent 
pipes shall connect to a single vent that terminates above the 
roof or each individual vent pipe shall terminate separately 
above the roof. 

AF103. 7 Combination foundations. Where basement or 
crawl space floors are on different levels, each level shall 
have a separate vent pipe. Multiple vent pipes shall be permit
ted to be connected to a single vent pipe that terminates above 
the roof. 

AF103.8 Vent pipe drainage. Components of the radon vent 
pipe system shall be installed to provide positive drainage to 
the ground beneath the soil-gas-retarder. 

AF103.9 Vent pipe identification. Exposed and visible inte
rior vent pipes shall be identified with not less than one label 
on each floor and in accessible attics. The label shall read: 
"Radon Reduction System." 

AF103.10 Power source and access for future radon fan. 
To provide for future installation of a radon fan, an electrical 
circuit terminated in an approved box shall be installed dur
ing construction in the anticipated location of the radon fans. 
An accessible clear space 24 inches (610 mm) in diameter by 
3 feet (914 mm) in height adjacent to the vent pipe shall be 
provided at the anticipated location of a future radon fan. 
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a. pCi/L standard for picocuries per liter of radon gas. The U.S. Environmental Protection Agency (EPA) recommends that homes that measure 4 pCi/L and greater be mitigated. 
The EPA and the U.S. Geological Survey have evaluated the radon potential in the United States and have developed a map of radon zones designed to assist building officials in deciding whether radon
resistant features are applicable in new construction. 
The map assigns each of the 3, 141 counties in the United States to one of three zones based on radon potential. Each zone designation reflects the average short-term radon measurement that can be expected 
to be measured in a building without the implementation of radon-control methods. The radon zone designation of highest priority is Zone 1. Table AF101 Iists the Zone 1 counties illustrated on the map. 
More detailed information can be obtained from state-specific booklets (EPA-402-R-93-021 through 070) available through State Radon Offices or from EPA Regional Offices. 
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TABLE AF101(u 
HIGH RADON-POTENTIAL (ZO E 1) COUNTIES" 

ALABAMA CONNECTICUT Morgan Wabash Trego Hillsdale Watonwan 
Calhoun Fairfield Moultrie Warren Wallace Jackson Wilkin 

Clay Middlesex Ogle Washington Washington Kalamazoo Winona 
Cleburne New Haven Peoria Wayne Wichita Lenawee Wright 
Colbert New London Piatt Wells Wyandotte St. Joseph Yellow Medicine 
Coosa Pike White Washtenaw 

Franklin GEORGIA Putnam Whitley KENTUCKY MISSOURI 
Jackson Cobb Rock Island Adair MINNESOTA Andrew 

Lauderdale DeKalb Sangamon IOWA Allen Becker Atchison 
Lawrence Fulton Schuyler All Counties Barren Big Stone Buchanan 
Limestone Gwinnett Scott Bourbon Blue Earth Cass 
Madison Stark KANSAS Boyle Brown Clay 
Morgan IDAHO Stephenson Atchison Bullitt Carver Clinton 

Talladega Benewah Tazewell Barton Casey Chippewa Holt 
Blaine Vennilion Brown Clark Clay Iron 

CALIFORNIA Boise Warren Cheyenne Cumberland Cottonwood Jackson 
Santa Barbara Bonner Whiteside Clay Fayette Dakota Nodaway 

Ventura Boundary Winnebago Cloud Franklin Dodge Platte 
Butte Woodford Decatur Green Douglas 

COLORADO Camas Dickinson Harrison Faribault MONTANA 
Adams Clark INDIANA Douglas Hart Fillmore Beaverhead 

Arapahoe Clearwater Adams Ellis Jefferson Freeborn Big Horn 
Baca Custer Allen Ellsworth Jessamine Goodhue Blaine 
Bent Elmore Bartholomew Finney Lincoln Grant Broadwater 

Boulder Fremont Benton Ford Marion Hennepin Carbon 
Chaffee Gooding Blackford Geary Mercer Houston Carter 

Cheyenne Idaho Boone Gove Metcalfe Hubbard Cascade 
Clear Creek Kootenai Carroll Graham Monroe Jackson Chouteau 

Crowley Latah Cass Grant Nelson Kanabec Custer 
Custer Lemhi Clark Gray Pendleton Kandiyohi Daniels 
Delta Shoshone Clinton Greeley Pulaski Kittson Dawson 

Denver Valley DeKalb Hamilton Robertson Lac Qui Parle Deer Lodge 
Dolores Decatur Haskell Russell Le Sueur Fallon 
Douglas ILLINOIS Delaware Hodgeman Scott Lincoln Fergus 
El Paso Adams Elkhart Jackson Taylor Lyon Flathead 
Elbert Boone Fayette Jewell Warren Mahnomen Gallatin 

Fremont Brown Fountain Johnson Woodford Marshall Garfield 
Garfield Bureau Fulton Kearny Martin Glacier 
Gilpin Calhoun Grant Kingman MAINE McLeod Granite 
Grand Carroll Hamilton Kiowa Androscoggin Meeker Hill 

Gunnison Cass Hancock Lane Aroostook Mower Jefferson 
Huerfano Champaign Harrison Leavenworth Cumberland Murray Judith Basin 
Jackson Coles Hendricks Lincoln Franklin Nicollet Lake 

Jefferson DeKalb Henry Logan Hancock Nobles Lewis and Clark 
Kiowa DeWitt Howard Marion Kennebec Norman Madison 

Kit Carson Douglas Huntington Marshall Lincoln Olmsted McCone 
Lake Edgar Jay McPherson Oxford Otter Tail Meagher 

Larimer Ford Jennings Meade Penobscot Pennington Missoula 
Las Animas Fulton Johnson Mitchell Piscataquis Pipestone Park 

Lincoln Greene Kosciusko Nemaha Somerset Polk Phillips 
Logan Grundy LaGrange Ness York Pope Pondera 
Mesa Hancock Lawrence Norton Ramsey Powder River 

Moffat Henderson Madison Osborne MARYLAND RedLake Powell 
Montezuma Henry Marion Ottawa Baltimore Redwood Prairie 
Montrose Iroquois Marshall Pawnee Calvert Renville Ravalli 
Morgan Jersey Miami Phillips Carroll Rice Richland 
Otero Jo Daviess Monroe Pottawatomie Frederick Rock Roosevelt 
Ouray Kane Montgomery Pratt Harford Roseau Rosebud 
Park Kendall Noble Rawlins Howard Scott Sanders 

Phillips Knox Orange Republic Montgomery Sherburne Sheridan 
Pitkin La Salle Putnam Rice Washington Sibley Silver Bow 

Prowers Lee Randolph Riley Stearns Stillwater 
Pueblo Livingston Rush Rooks MASS. Steele Teton 

Rio Blanco Logan Scott Rush Essex Stevens Toole 
San Miguel Macon Shelby Saline Middlesex Swift Valley 

Summit Marshall St. Joseph Scott Worcester Todd Wibaux 
Teller Mason Steuben Sheridan Traverse Yellowstone 

Washington McDonough Tippecanoe Sherman MICIDGAN Wabasha 
Weld McLean Tipton Smith Branch Wadena 
Yuma Menard Union Stanton Calhoun Waseca 

Mercer V errnillion Thomas Cass Washington 

(continued) 
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TABLE AF101(1)-continued 
HIGH RADON-POTENTIAL (ZONE 1) COUNTIES" 

NEBRASKA Morris Columbiana Lehigh Union Fairfax Crawford 
Adams Somerset Coshocton Luzerne Walworth Falls Church Dane 
Boone Sussex Crawford Lycoming Yankton Fluvanna Dodge 
Boyd Warren Darke Mifflin Frederick Door 
Burt Delaware Monroe TENNESEE Fredericksburg Fond du Lac 

Butler NEW MEXICO Fairfield Montgomery Anderson Giles Grant 
Cass Bernalillo Fayette Montour Bedford Goochland Green 

Cedar Colfax Franklin Northampton Blount Harrisonburg GreenLake 
Clay Mora Greene Northumberland Bradley Henry Iowa 

Colfax Rio Arriba Guernsey Perry Claiborne Highland Jefferson 
Cuming San Miguel Hamilton Schuylkill Davidson Lee Lafayette 
Dakota Santa Fe Hancock Snyder Giles Lexington Langlade 
Dixon Taos Hardin Sullivan Grainger Louisa Marathon 
Dodge Harrison Susquehanna Greene Martinsville Menominee 

Douglas NEW YORK Holmes Tioga Hamblen Montgomery Pepin 
Fillmore Albany Huron Union Hancock Nottoway Pierce 
Franklin Allegany Jefferson Venango Hawkins Orange Portage 
Frontier Broome Knox Westmoreland Hickman Page Richland 
Furnas Cattaraugus Licking Wyoming Humphreys Patrick Rock 
Gage Cayuga Logan York Jackson Pittsylvania Shawano 

Gosper Chautauqua Madison Jefferson Powhatan St. Croix 
Greeley Chemung Marion RHODE ISLAND Knox Pulaski Vernon 

Hamilton Chenango Mercer Kent Lawrence Radford Walworth 
Harlan Columbia Miami Washington Lewis Roanoke Washington 
Hayes Cortland Montgomery Lincoln Rockbridge Waukesha 

Hitchcock Delaware Morrow S. CAROLINA Loudon Rockingham Waupaca 
Hurston Dutchess Muskingum Greenville Marshall Russell Wood 
Jefferson Erie Perry Maury Salem 
Johnson Genesee Pickaway S.DAKOTA McMinn Scott WYOMING 
Kearney Greene Pike Aurora Meigs Shenandoah Albany 

Knox Livingston Preble Beadle Monroe Smyth Big Horn 
Lancaster Madison Richland Bon Homme Moore Spotsylvania Campbell 
Madison Onondaga Ross Brookings Perry Stafford Carbon 
Nance Ontario Seneca Brown Roane Staunton Converse 

Nemaha Orange Shelby Brule Rutherford Tazewell Crook 
Nuckolls Otsego Stark Buffalo Smith Warren Fremont 

Otoe Putnam Summit Campbell Sullivan Washington Goshen 
Pawnee Rensselaer Tuscarawas Charles Mix Trousdale Waynesboro Hot Springs 
Phelps Schoharie Union Clark Union Winchester Johnson 
Pierce Schuyler Van Wert Clay Washington Wythe Laramie 
Platte Seneca Warren Codington Wayne Lincoln 
Polk Steuben Wayne Corson Williamson WASHINGTON Natrona 

Red Willow Sullivan Wyandot Davison Wilson Clark Niobrara 
Richardson Tioga Day Ferry Park 

Saline Tompkins PENNSYLVANIA Deuel UTAH Okanogan Sheridan 
Sarpy Ulster Adams Douglas Carbon Pend Oreille Sublette 

Saunders Washington Allegheny Edmunds Duchesne Skamania Sweetwater 
Seward Wyoming Armstrong Faulk Grand Spokane Teton 
Stanton Yates Beaver Grant Piute Stevens Uinta 
Thayer Bedford Hamlin Sanpete Washakie 

Washington N.CAROLINA Berks Hand Sevier W.VffiGINIA 
Wayne Alleghany Blair Hanson Uintah Berkeley 
Webster Buncombe Bradford Hughes Brooke 

York Cherokee Bucks Hutchinson VIRGINIA Grant 
Henderson Butler Hyde Alleghany Greenbrier 

NEVADA Mitchell Cameron Jerauld Amelia Hampshire 
Carson City Rockingham Carbon Kingsbury Appomattox Hancock 

Douglas Transylvania Centre Lake Augusta Hardy 
Eureka Watauga Chester Lincoln Bath Jefferson 
Lander Clarion Lyman Bland Marshall 
Lincoln N.DAKOTA Clearfield Marshall Botetourt Mercer 

Lyon All Counties Clinton McCook Bristol Mineral 
Mineral Columbia McPherson Brunswick Monongalia 
Pershing omo Cumberland Miner Buckingham Monroe 

White Pine Adams Dauphin Minnehaha Buena Vista Morgan 
Allen Delaware Moody .Campbell Ohio 

NEW Ashland Franklin Perkins Chesterfield Pendleton 
HAMPSHIRE Auglaize Fulton Potter Clarke Pocahontas 

Carroll Belmont Huntingdon Roberts Clifton Forge Preston 
Butler Indiana Sanborn Covington Summers 

NEW JERSEY Carroll Juniata Spink Craig Wetzel 
Hunterdon Champaign Lackawanna Stanley Cumberland 

Mercer Clark Lancaster Sully Danville WISCONSIN 
Monmouth Clinton Lebanon Turner Dinwiddie Buffalo 

a. The EPA recommends that this county listing be supplemented with other available State and local data to further understand the radon potential of a Zone 1 
area. 
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APPENDIXG 

PIPING STANDARDS FOR VARIOUS APPLICATIONS 

PLASTIC PIPING STANDARDS I 
SECTION AG101 

· AG101.1 Plastic piping. Table AGlOl.1 provides a list of 
plastic piping product standards for various applications. 

TABLE AG101.1 
PLASTIC PIPING STANDARDS FOR VARIOUS APPLICATIONS"·b 

TYPE OF PLASTIC PIPING 
APPLICATION LOCATION PE-AL-ABS CPVC PE 

PE 
PE-RT PEX 

Central vacuum 
System 
piping 

- - - - - -

Foundation drainage 
System ASTMF ASTMF 
piping 628 - 405 - - -

ASTMD 
2846 

ASTMF ASTMD 
441 2239 ASTMF ASTMF 

System ASTMF ASTMD ASTMF 2623 876 -. piping 442 2737 1282 ASTMF CSA 
ASTMF ASTMD 2769 B137.5 

2855 3035 
CSA 

Geothermal ground loop B137.6 

ASTMD 
2239 

ASTMD ASTMF ASTMF 
Loop 2737 ASTMF 2623 876 - -piping ASTMD 1282 ASTMF CSA 

3035 2769 B137.5 
NSF 
358-1 

ASTMD 
2239 

ASTMD 
Nonpressure 

ASTMF 2737 
Gray water distribution/ 

628 - - - -
collection ASTMD 

3035 
ASTMF 

2306 

(continued) 
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PEX-AL· 
PEX 

pp 

- -

- -

ASTMF 
ASTMF 2389 

1281 CSA 
B137.11 

ASTMF 
2389 

-
CSA 

B137.11 

ASTMF 
2389 -
CSA 

B137.11 

I 

PVC 

ASTMF 
2158 

ASTMD 
2665 

ASTMD 
2729 

ASTMD 
3034 

ASTMD 
1785 

ASTMD 
2241 
CSA 

B137.3 

-

ASTMD 
1785 

ASTMD 
2729 

ASTMD 
2949 

ASTMD 
3034 

ASTMF 
891 

ASTMF 
1760 
CSA 

B137.3 

819 
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TABLE AG101.1-continued 
PLASTIC PIPING STANDARDS FOR VARIOUS APPLICATIONS"·b 

TYPE OF PLASTIC PIPING 

APPLICATION LOCATION PE-AL- PEX-AL-
ABS CPVC PE PE PE-RT PEX PEX 

pp PVC 

ASTMD 
2846 

ASTMF ASTMD ASTMD 
441 2239 ASTMF ASTMF ASTMF 1785 

Pressure/ ASTMF ASTMD ASTMF 2623 876 ASTMF 2389 ASTMD 
Gray water 

distribution 
- 442 2737 1282 1281 CSA 2241 ASTMF CSA 

ASTMF ASTMD 2769 Bl37.5 B137.11 CSA 
2855 3035 B137.3 
CSA 

Bl37.6 

ASTMD 
2846 ASTMD 

ASTMF 2239 ASTMF ASTMF ASTMF 
441 ASTMD ASTMF 2623 876 ASTMF 2389 

Radiant cooling Loop piping - 2737 1282 1281 
-

ASTMF ASTMF CSA CSA 
442 ASTMD 2769 B137.5 Bl37.11 

ASTMF 3035 
2855 

ASTMD 
2846 

ASTMF ASTMF ASTMF ASTMF 
441 ASTMF 2623 876 ASTMF 2389 

Radiant heating Loop piping -
ASTMF - 1282 -

ASTMF CSA 1281 CSA 
442 2769 B137.5 Bl37.11 

ASTMF 
2855 

ASTMD 
1785 

ASTMD 
2729 

ASTMF ASTMD 
Nonpressure/ ASTMF ASTMF 2389 2949 

- - - - -
collection 628 1901 CSA ASTMF 

Bl37.11 891 
ASTMF 

1760 
CSA 

Rainwater harvesting B137.3 

ASTMD 
2846 

ASTMF ASTMD ASTMD 
441 2239 ASTMF ASTMF ASTMF 1785 

Pressure/ ASTMF ASTMD ASTMF 2623 876 ASTMF 2389 ASTMD -
distribution 442 2737 1282 ASTMF CSA 1281 CSA 2241 

ASTMF ASTMD 2769 B137.5 Bl37.11 CSA 
2855 3035 B137.3 
CSA 

B137.6 

(continued) 
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TABLE AG101.1-continued 
PLASTIC PIPING STANDARDS FOR VARIOUS APPLICATIONS•·b 

TYPE OF PLASTIC PIPING 

APPLICATION LOCATION PE-AL- PEX-AL-ABS CPVC PE 
PE 

PE-RT PEX 
PEX 

pp PVC 

ASTMD 
1785 

Radon venting System piping 
ASTMF ASTMF 

628 
- - - - - - -

891 

ASTMF 
1760 

ASTMD 
2846 ASTMD 

ASTMF ASTMD ASTMF 1785 
441 3035 ASTMF 876 ASTMF ASTMD 

Main to 
ASTMF AWWA ASTMF 2623 AWWA 2389 2241 

building -
442 C901 1282 ASTMF 

-
service C904 CSA AWWA 

ASTMF CSA 2769 CSA B137.11 C905 
2855 B137.l Bl37.5 CSA 
CSA B137.3 

Bl37.6 
Reclaimed water 

ASTMD 
2846 

ASTMF ASTMD ASTMF ASTMD 
441 2239 ASTMF ASTMF 2389 1785 

Pressure/ 
ASTMF ASTMD ASTMF 2623 876 ASTMF AWWA ASTMD 

distribution/ -
442 2737 1282 1281 C900 2241 

irrigation ASTMF CSA 
ASTMF ASTMD 2769 B137.5 CSA AWWA 

2855 3035 B137.11 C900 

CSA 
B137.6 

ASTMF 
441 ASTMF 

ASTMF 876 ASTMF 
Residential fire Sprinkler 442 ASTMF CSA 2389 - - - - -sprinklers0 piping CSA 2769 B137.5 CSA 

B137.6 UL B137.ll 

UL 1821 
1821 

ASTMD 
2846 

ASTMF ASTMF ASTMF ASTMF 

Solar heating 
Pressure/ 441 2623 876 ASTMF 2389 

distribution 
- - -

1281 
-

ASTMF ASTMF CSA CSA 
442 2769 B137.5 B137.11 

ASTMF 
2855 

a. This table indicates manufacturing standards for plastic piping materials that are suitable for use in the applications indicated. Such applications support green 
and sustainable building practices. The system designer or the installer of piping shall verify that the piping chosen for an application complies with local 
codes and the recommendations of the manufacturer of the piping. 

b. Fittings applicable for the piping shall be as recommended by the manufacturer of the piping. 
c.Piping systems for fire sprinkler applications shall be listed for the application. 
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SECTION AG102 
REFERENCED STANDARDS 

AG102.1 General. 
ASTM 
Fl 760-01(2011) Standard Specification for Coextruded 

Poly (Vinyl Chloride) (PVC) Non
Pressure Plastic Pipe Having 
Reprocessed-Recycled Content 

Fl901-10 Standard Specification for Polyethylene 
(PE) Pipe and Fittings for Roof Drain 
Systems 

F2158-08 Standard Specification for Residential 
Central-Vacuum Tube and Fittings 

F2306--08 12" to 60" Annular Corrugated Profile
wall Polyethylene (PE) Pipe and Fittings 
for Gravity Flow Storm Sewer and Sub
surface Drainage Applications 

AWWA 
900-07 

905-10 

UL 

1821-2011 

822 

Polyvinyl chloride (PVC) Pressure Pipe 
and Fabricated Fittings, 4 in. through 12 
in. (350 mm through 1200 mm), for 
Water Transmission and Distribution 

Polyvinyl chloride (PVC) Pressure Pipe 
and Fabricated Fittings, 14 in. through 48 
in. (100 mm through 300 mm) 

Standard for Thermoplastic Sprinkler 
Pipe and Fittings for Fire Protection 
Service 
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APPENDIX H 

PATIO COVERS 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AH101 
GENERAL 

AH101.1 Scope. Patio covers shall conform to the require
ments of Sections AH101 through AH106. 

AH101.2 Permitted uses. Patio covers shall be permitted to 
be detached from or attached to dwelling units. Patio covers 
shall be used only for recreational, outdoor living purposes, 
and not as carports, garages, storage rooms or habitable 
rooms. 

SECTION AH102 
DEFINITION 

AH102.l General. The following word and term shall, for 
the purposes of this appendix, have the meaning shown 
herein. 

PATIO COVER. A structure with open or glazed walls that 
is used for recreational, outdoor living purposes associated 
with a dwelling unit. 

SECTION AH103 
EXTERIOR WALLS AND OPENINGS 

AH 103.l Enclosure walls. Enclosure walls shall be permit
ted to be of any configuration, provided the open or glazed 
area of the longer wall and one additional wall is equal to at 
least 65 percent of the area below a minimum of 6 feet, 8 
inches (2032 mm) of each wall, measured from the floor. 
Openings shall be permitted to be enclosed with any of the 
following: 

1. Insect screening. 

2. Approved translucent or transparent plastic not more 
than 0.125 inch (3.2 mm) in thickness. 

3. Glass conforming to the provisions of Section R308. 

4. Any combination of the foregoing. 

AH103.2 Light, ventilation and emergency egress. Exte
rior openings required for light and ventilation shall be per
mitted to open into a patio structure conforming to Section 
AH101, provided that the patio structure shall be unenclosed 
if such openings are serving as emergency egress or rescue 
openings from sleeping rooms. Where such exterior openings 
serve as an exit from the dwelling unit, the patio structure, 
unless unenclosed, shall be provided with exits conforming to 
the provisions of Section R311 of this code. 
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SECTION AH104 
HEIGHT 

AH104.1 Height. Patio covers are limited to one-story struc· 
tures not exceeding 12 feet (3657 mm) in height. 

SECTION AH105 
STRUCTURAL PROVISIONS 

AH105.1 Design loads. Patio covers shall be designed and 
constructed to sustain, within the stress limits of this code, all 
dead loads plus a vertical live load of not less than 10 pounds 
per square foot (0.48 kN/m.2), except that snow loads shall be 
used where such snow loads exceed this minimum. Such cov
ers shall be designed to resist the minimum wind loads set 
forth in Section R301.2.1. 

AH105.2 Footings. In areas with a frostline depth of zero as 
specified in Table R301.2(1), a patio cover shall be permitted 
to be supported on a slab-on-grade without footings, pro
vided the slab conforms to the provisions of Section R506, is 
not less than 3.5 inches (89 mm) thick and the columns do not 
support live and dead loads in excess of 750 pounds (3.34 
kN) per column. 

SECTION AH106 
SPECIAL PROVISIONS FOR ALUMINUM SCREEN 
ENCLOSURES IN HURRICANE·PRONE REGIONS 

AH106.1 General. Screen enclosures in hurricane-prone 
regions shall be in accordance with the proyisions of this sec
tion. 

AH106.l.1 Habitable spaces. Screen enclosures shall not 
be considered habitable spaces. 

AH106.1.2 Minimum ceiling height. Screen enclosures 
shall have a ceiling height of not less than 7 feet (2134 
mm). 

AH106.2 Definition. The following word and term shall, for 
the purposes of this appendix, have the meaning shown 
herein. 

SCREEN ENCLOSURE. A building or part thereof, in 
whole or in part self-supporting, and having walls of insect 
screening, and a roof of insect screening, plastic, aluminum 
or similar lightweight material. 

AH106.3 Screen enclosures. Screen enclosures shall com
ply with Sections AH106.3.l and AH106.3.2. 
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AH106.3.1 Thickness. Actual wall thickness of extruded 
aluminum members shall be not less than 0.040 inch (1.02 
mm). 

inches (89 mm) thick and the columns do not support loads in 
excess of 750 pounds (3.36 kN) per column. 

AH106.3.2 Density. Screen density shall be not more than 
20 threads per inch by 20 threads per inch mesh. TABLE AH106.4(2) 

ADJUSTMENT FACTOR FOR 
BUILDING HEIGHT AND EXPOSURE AH106.4 Design. The structural design of screen enclosures 

shall comply with Sections AH106.4.l through AH106.4.3. MEAN ROOF EXPOSURE 

AH106.4.1 Wind load. Structural members supporting 
screen enclosures shall be designed to support the mini
mum wind loads given in Tables AH106.4(1) and 
AH106.4(2) for the ultimate design wind speed, v.11, deter
mined from Figure AH106.4.1. Where any value is less 
than 10 pounds per square foot (psi) (0.479 kN/m2

) use 10 
pounds per square foot (0.479 kN/m2

). 

AH106.4.2 Deflection limit. For members supporting 
screen surfaces only, the total load deflection shall not 
exceed l/60. Screen surfaces shall be permitted to include 
not more than 25-percent solid flexible finishes. 

AH106.4.3 Roof live load. The roof live load shall be not 
less than 10 psf (0.4 79 kN/m.2). 

HEIGHT 
(feet) 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

B 

1.00 

1.00 

1.00 

1.00 

1.05 

1.09 

1.12 

1.16 

1.19 

1.22 
AH106.5 Footings. In areas with a frost line depth of zero, a 
screen enclosure shall be permitted to be supported on a con
crete slab-on-grade without footings, provided the slab con
forms to the provisions of Section R506, is not less than 31

/ 2 

For SI: 1 foot = 304.8 mm. 

TABLE AH106.4(1) 
DESIGN WIND PRESSURES FOR SCREEN ENCLOSURE FRAMING•,b,e,r,g,h 

c 
1.21 

1.29 

1.35 

1.40 

1.45 

1.49 

1.53 

1.56 

1.59 

1.62 

ULTIMATE DESIGN WIND SPEED, Vun 

LOAD 
(mph) 

CASE WALL 100 105 110 120 130 140 150 160 

Exposure Category B Design Pressure (psf) 

Ac Windward and leeward walls (flow thru) and windward 
6 7 8 9 11 13 14 16 

wall (nonflow thru) UW = 0-1 

Ac Windward and leeward walls (flow thru) and windward 
7 8 9 11 12 14 16 19 

wall (nonflow thru) UW = 2 

Bd Windward: Nongable roof 9 10 11 13 15 18 21 23 

Bd Windward: Gable roof 11 13 14 16 19 22 26 29 

ROOF 

Aile Roof-screen 2 3 3 3 4 4 5 6 

Aile Roof-solid 7 8 8 10 12 13 15 18 

For SI: 1 mile per hour= 0.44 mis, 1 pound per square foot= 0.0479 kPa, 1 foot= 304.8 mm. 
a. Design pressure shall be not less than 10 psf in accordance with Section AH106.4.1. 

D 

1.47 

1.55 

1.61 

1.66 

1.70 

1.74 

1.78 

1.81 

1.84 

1.87 

170 180 

18 21 

21 24 

26 30 

33 37 

7 7 

20 22 

b. Loads are applicable to screen enclosures with a mean roof height of 30 feet or less in Exposure B. For screen enclosures of different heights or exposure, the 
pressures given shall be adjusted by multiplying the table pressure by the adjustment factor given in Table AH106.4(2). 

c. For Load Case A flow thru condition, the pressure given shall be applied simultaneously to both the upwind and downwind screen walls acting in the same 
direction as the wind. The structure shall also be analyzed for wind coming from the opposite direction. For the nonflow thru condition, the screen enclosure 
wall shall be analyzed for the load applied acting toward the interior of the enclosure. 

d. For Load Case B, the table pressure multiplied by the projected frontal area of the screen enclosure is the total drag force, including drag on screen surfaces 
parallel to the wind, that must be transmitted to the ground. Use Load Case A for members directly supporting the screen surface perpendicular to the wind. 
Load Case B loads shall be applied only to structural members that carry wind loads from more than one surface. 

e. The roof structure shall be analyzed for the pressure given occurring both upward and downward. 
f. Table pressures are MWFRS loads. The design of solid roof panels and their attachments shall be based on component and cladding loads for enclosed or 

partially enclosed structures as appropriate. 
g. Table pressures apply to 20-inch by 20-inch by 0.013-inch mesh screen. For 18-inch by 14-inch by 0.013-inch mesh screen, pressures on screen surfaces shall 

be permitted to be multiplied by 0.88. For screen densities greater than 20 inches by 20 inches by 0.013 inch, pressures for enclosed buildings shall be used. 
h. Linear interpolation shall be permitted. 
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1. Values are nominal design 3-second gust wind speeds in miles per hour (mis) at 33 ft (1 Om) above ground for Exposure C category. 
2. Linear interpolation between contours is permitted. 
3. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area. 
4. Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions. 

· 5. Wind speeds correspond to approximately a 7% probability of exceedance in 50 years (Annual Exceedance Probability= 0.00143, MRI = 700 Years). 
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APPENDIX I 

PRIVATE SEWAGE DISPOSAL 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION Al101 
GENERAL 

AllOl.1 Scope. Private sewage disposal systems shall 
conform to the International Private Sewage Disposal 
Code. 
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APPENDIXJ 

EXISTING BUILDINGS AND STRUCTURES 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AJ101 
PURPOSE AND INTENT 

AJ101.1 General. The purpose of these provisions is to 
en~o~age the continued use or reuse of legally existing 
bmldmgs and structures. These provisions are intended to 
permit work in existing buildings that is consistent with the 
purpose of this code. Compliance with these provisions shall 
be deemed to meet the requirements of this code. 

AJlOl.2 Classification of work. For purposes of this appen
dix, work in existing buildings shall be classified into the cat
egories of repair, renovation, alteration and reconstruction. 
Specific requirements are established for each category of 
work in these provisions. 

AJlOl.3 Multiple categories of work. Work of more than 
one category shall be part of a single work project. Related 
work permitted within a 12-month period shall be considered 
to be a single work project. Where a project includes one cat
egory of work in one building area and another category of 
wo~k in a separate and unrelated area of the building, each 
~roJect area shall comply with the requirements of the respec
uve category of work. Where a project with more than one 
category of work is performed in the same area or in related 
areas of the building, the project shall comply with the 
requirements of the more stringent category of work. 

SECTION AJ102 
COMPLIANCE 

AJ102.1 General. Regardless of the category of work being 
performed, the work shall not cause the structure to become 
unsafe or adversely affect the performance of the building; 
shall not cause an existing mechanical or plumbing system to 
become unsafe, hazardous, insanitary or overloaded; and 
unless expressly permitted by these provisions, shall not 
mak~ the building any less compliant with this code or to any 
previously approved alternative arrangements than it was 
before the work was undertaken. 

AJ102.2 Requirements by category of work. Repairs shall 
conform to the requirements of Section AJ301. Renovations 
shall conform to the requirements of Section AJ401. Altera
tions shall conform to the requirements of Section AJ501 and 
the requirements for renovations. Reconstructions shall con
form to the requirements of Section AJ601 and the require
ments for alterations and renovations. 

AJ102.3 Smoke detectors. Regardless of the category of 
work, smoke detectors shall be provided where required by 
Section R314.3.l. 

AJ102.4 Replacement windows. Regardless of the category 
of work, where an existing window, including the sash and 

I glazed portion, or safety glazing is replaced, the replacement 
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window or safety glazing shall comply with the requirements 
of Sections AJ102.4. l through AJ102.4.3, as applicable. 

AJ102.4.1 Energy efficiency. Replacement windows 
shall comply with the requirements of Chapter 11. 

AJ102.4.2 Safety glazing. Replacement glazing in haz
ardous locations shall comply with the safety glazing 
requirements of Section R308. 

AJ102.4.3 Emergency escape and rescue openings. 
Where windows are required to provide emergency escape 
and rescue openings, replacement windows shall be 
exempt from the maximum sill height requirements of Sec
tion R310.l and the requirements of Sections R310.l.l, 
R310.l.2, R310.l.3 and R310.2 provided that the replace
ment window meets the following conditions: 

1. The replacement window is the manufacturer's larg
est standard size window that will fit within the 
existing frame or existing rough opening. The 
replacement window shall be permitted to be of the 
same operating style as the existing window or a 
style that provides for an equal or greater window 
opening area than the existing window. 

2. The replacement window is not part of a change of 
occupancy. 

3. Window opening control devices complying with 
ASTM F 2090 shall be permitted for use on win
dows required to provide emergency escape and res
cue openings. 

AJ102.4.4 Window control devices. Where window fall 
prevention devices complying with ASTM F 2090 are not 
pr~vided, window opening control devices complying 
with ASTM F 2090 shall be installed where an existing 
window is replaced and where all of the following apply to 
the replacement window: 

1. The window is operable. 

2. The window replacement includes replacement of 
the sash and the frame. 

3. The top of the sill of the window opening is at a 
height less than 24 inches (610 mm) above the fin
ished floor. 

4. The window will permit openings that will allow pas
sage of a 4-inch-diameter ( 102 mm) sphere where the 
window is in its largest opened position. 

5. The vertical distance from the top of the sill of the 
window opening to the finished grade or other sur-. 
face below, on the exterior of the building, is greater 
than 72 inches (1829 mm). 

The window opening control device, after operation to 
release the control device allowing the window to fully 
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open, shall not reduce the minimum net clear opening area 
of the window unit. 

AJ102.5 Flood hazard areas. Work performed in existing 
buildings located in a flood hazard area as established by 
Table R301.2(1) shall be subject to the provisions of Section 
Rl05.3.l.l. 

I 
AJ102.6 Equivalent alternatives. Work performed in accor
dance with the International Existing Building Code shall be 
deemed to comply with the provisions of this appendix. 
These provisions are not intended to prevent the use of any 
alternative material, alternative design or alternative method 
of construction not specifically prescribed herein, provided 
that any alternative has been deemed to be equivalent and its 
use authorized by the building official. 

AJ102. 7 Other alternatives. Where compliance with these 
provisions or with this code as required by these provisions is 
technically infeasible or would impose disproportionate costs 

I because of construction or dimensional difficulties, the build
ing official shall have the authority to accept alternatives. 
These alternatives include materials, design features and 
operational features. 

AJ102.8 More restrictive requirements. Buildings or sys
tems in compliance with the requirements of this code for 
new construction shall not be required to comply with any 
more restrictive requirement of these provisions. 

AJ102.9 Features exceeding code requirements. Elements, 
components and systems of existing buildings with features 
that exceed the requirements of this code for new construc
tion, and are not otherwise required as part of approved alter
native arrangements or deemed by the building official to be 
required to balance other building elements not complying 
with this code for new construction, shall not be prevented by 
these provisions from being modified as long as they remain 
in compliance with the applicable requirements for new con
struction. 

SECTION AJ103 
PRELIMINARY MEETING 

AJ103.1 General. If a building pennit is required at the 
request of the prospective permit applicant, the building offi
cial or his or her designee shall meet with the prospective 
applicant to discuss plans for any proposed work under these 
provisions prior to the application for the permit. The purpose 
of this preliminary meeting is for the building official to gain 
an understanding of the prospective applicant's intentions for 
the proposed work, and to determine, together with the pro
spective applicant, the specific applicability of these provi
sions. 

SECTION AJ104 
EVALUATION OFAN EXISTING BUILDING 

AJ104.1 General. The building official shall have the author
ity to require an existing building to be investigated and eval
uated by a registered design professional in the case of 
proposed reconstruction of any portion of a building. The 
evaluation shall determine the existence of any potential non-
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conformities to these provisions, and shall provide a basis for 
determining the impact of the proposed changes on the per
formance of the building. The evaluation shall use the follow
ing sources of information, as applicable: 

1. Available documentation of the existing building. 

1.1. Field surveys. 

1.2. Tests (nondestructive and destructive). 

1.3. Laboratory analysis. 

Exception: Detached one- or two-family dwellings that 
are not irregular buildings under Section R301.2.2.2.5 and 
are not undergoing an extensive reconstruction shall not be 
required to be evaluated. 

SECTION AJ105 
PERMIT 

AJ105.1 Identification of work area. The work area shall be 
clearly identified on the pennits issued under these provisions. 

SECTION AJ201 
DEFINITIONS 

AJ201.1 General. For purposes of this appendix, the terms 
used are defined as follows. 

ALTERATION. The reconfiguration of any space; the addi
tion or elimination of any door or window; the reconfigura
tion or extension of any system; or the installation of any 
additional equipment. 

CATEGORIES OF WORK. The nature and extent of con
struction work undertaken in an existing building. The cate
gories of work covered in this appendix, listed in increasing 
order of stringency of requirements, are repair, renovation, 
alteration and reconstruction. 

DANGEROUS. Where the stresses in any member; the con
dition of the building, or any of its components or elements or 
attachments; or other condition that results in an overload 
exceeding 150 percent of the stress allowed for the member 
or material in this code. 

EQUIPMENT OR FIXTURE. Any plumbing, heating, 
electrical, ventilating, air-conditioning, refrigerating and fire 
protection equipment; and elevators, dumb waiters, boilers, 
pressure vessels, and other mechanical facilities or installa
tions that are related to building services. 

LOAD-BEARING ELEMENT. Any column, girder, beam, 
joist, truss, rafter, wall, floor or roof sheathing that supports any 
vertical load in addition to its own weight, or any lateral load. 

MATERIALS AND METHODS REQUIREMENTS. 
Those requirements in this code that specify material stan
dards; details of installation and connection; joints; penetra
tions; and continuity of any element, component or system in 
the building. The required quantity, fire resistance, flame 
spread, acoustic or thermal performance, or other perfor
mance attribute is specifically excluded from materials and 
methods requirements. 

RECONSTRUCTION. The reconfiguration of a space that 
affects an exit, a renovation or alteration where the work area 
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is not pennitted to be occupied because existing means-of
egress and fire protection systems, or their equivalent, are not 
in place or continuously maintained; or there are extensive 
alterations as defined in Section AJ501.3. 

REHABILITATION. Any repair, renovation, alteration or 
reconstruction work undertaken in an existing building. 

RENOVATION. The change, strengthening or addition of 
load-bearing elements; or the refinishing, replacement, brac
ing, strengthening, upgrading or extensive repair of existing 
materials, elements, components, equipment or fixtures. Ren
ovation does not involve reconfiguration of spaces. Interior 
and exterior painting are not considered refinishing for pur
poses of this definition, and are not renovation. 

REPAIR. The patching, restoration or minor replacement of 
materials, elements, components, equipment or fixtures for 
the purposes of maintaining those materials, elements, com
ponents, equipment or fixtures in good or sound condition. 

WORK AREA. That portion of a building affected by any 
renovation, alteration or reconstruction work as initially 
intended by the owner and indicated as such in the permit. 
Work area excludes other portions of the building where inci
dental work entailed by the intended work must be per
formed, and portions of the building where work not initially 
intended by the owner is specifically required by these provi
sions for a renovation, alteration or reconstruction. 

SECTION AJ301 
REPAIRS 

AJ301.1 Materials. Except as otherwise required herein, 
work shall be done using like materials or materials pennitted 
by this code for new construction. 

.. 

AJ301.1.1 Hazardous materials. Hazardous materials no 
longer pennitted, such as asbestos and lead-based paint, 
shall not be used. 

AJ301.1.2 Plumbing materials and supplies. The fol
lowing plumbing materials and supplies shall not be used: 

1. All-purpose solvent cement, unless listed for the 
specific application. 

2. Flexible traps and tailpieces, unless listed for the -
specific application. 

3. Solder having more than 0.2 percent lead in the 
repair of potable water systems. 

AJ301.2 Water closets. Where any water closet is replaced 
with a newly manufactured water closet, the replacement 
water closet shall comply with the requirements of Section 
P2903.2. 

I AJ301.3 Electrical. Repair or replacement of existing elec-
trical wiring and equipment undergoing repair with like mate
rial shall be pennitted. 

Exceptions: 

1. Replacement of electrical receptacles shall comply 
with the requirements of Chapters 34 through 43. 

2. Plug fuses of the Edison-base type shall be used for 
replacements only where there is not evidence of 
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overfusing or tampering in accordance with the 
applicable requirements of Chapters 34 through 43. 

3. For replacement of nongrounding-type receptacles 
with grounding-type receptacles and for branch cir
cuits that do not have an equipment grounding con
ductor in the branch circuitry, the grounding 
conductor of a grounding-type receptacle outlet shall 
be pennitted to be grounded to any accessible point 
on the grounding electrode system, or to any accessi
ble point on the grounding electrode conductor, as 
allowed and described in Chapters 34 through 43. 

SECTION AJ401 
RENOVATIONS 

AJ401.1 Materials and methods. The work shall comply 
with the materials and methods requirements of this code. 

AJ401.2 Door and window dimensions. Minor reductions 
in the clear opening dimensions of replacement doors and 
windows that result from the use of different materials shall 
be allowed, whether or not they are pennitted by this code. 

AJ401.3 Interior finish. Wood paneling and textile wall 
coverings used as an interior finish shall comply with the 
flame spread requirements of Section R302.9. 

AJ401.4 Structural. Unreinforced masonry buildings 
located in Seismic Design Category D2 or E shall have para
pet bracing and wall anchors installed at the roofline when
ever a reroofing permit is issued. Such parapet bracing and 
wall anchors shall be of an approved design. 

SECTION AJ501 
ALTERATIONS 

AJ501.1 Newly constructed elements. Newly constructed 
elements, components and systems shall comply with the 
requirements of this code. 

Exceptions: 

1. Openable windows may be added without requiring 
compliance with the light and ventilation require
ments of Section R303. 

2. Newly installed electrical equipment shall comply 
with the requirements of Section AJ501.5. 

AJ501.2 Nonconformities. The work shall not increase the 
extent of noncompliance with the requirements of Section 
AJ601, or create nonconfonnity to those requirements that 
did not previously exist. 

AJ501.3 Extensive alterations. Where the total area of all of 
the work areas included in an alteration exceeds 50 percent 
of the area of the dwelling unit, the work shall be considered 
to be a reconstruction and shall comply with the requirements 
of these provisions for reconstruction work. 

Exception: Work areas in which the alteration work is 
exclusively plumbing, mechanical or electrical shall not be 
included in the computation of the total area of all work 
areas. 

AJ501.4 Structural. The minimum design loads for the 
structure shall be the loads applicable at the time the building 
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was constructed, provided that a dangerous condition is not 
created. Structural elements that are uncovered during the 
course of the alteration and that are found to be unsound or 
dangerous shall be made to comply with the applicable 
requirements of this code. 

AJ501.5 Electrical equipment and wiring. 

AJ501.5.1 Materials and methods. Newly installed elec
trical equipment and wiring relating to work done in any 
work area shall comply with the materials and methods 
requirements of Chapters 34 through 43. 

Exception: Electrical equipment and wiring in newly 
installed partitions and ceilings shall comply with the 
applicable requirements of Chapters 34 through 43. 

AJ501.5.2 Electrical service. Service to the dwelling unit 
shall be not less than 100 ampere, three-wire capacity and 
service equipment shall be dead front having no live parts 
exposed that could allow accidental contact. Type "S" 
fuses shall be installed where fused equipment is used. 

Exception: Existing service of 60 ampere, three-wire 
capacity, and feeders of 30 ampere or larger two- or 
three-wire capacity shall be accepted if adequate for the 
electrical load being served. · 

AJ501.5.3 Additional electrical requirements. Where 
the work area includes any of the following areas within a 
dwelling unit, the requirements of Sections AJ501.5.3.l 
through AJ501 .. 5.3.5 shall apply. 

AJ501.5.3.l Enclosed areas. Enclosed areas other than 
closets, kitchens, basements, garages, hallways, laun
dry areas and bathrooms shall have not less than two 
duplex receptacle outlets, or one duplex receptacle out
let and one ceiling- or wall-type lighting outlet. 

AJ501.5.3.2 Kitchen and laundry areas. Kitchen 
areas shall have not less than two duplex receptacle 
outlets. Laundry areas shall have not less than one 
duplex receptacle outlet located near the laundry equip
ment and installed on an independent circuit. 

AJ501.5.3.3 Ground-fault circuit-interruption. 
Ground-fault circuit-interruption shall be provided on 
newly installed receptacle outlets if required by Chap
ters 34 through 43. 

AJ501.5.3.4 Lighting outlets. Not less than one light
ing outlet shall be provided in every bathroom, hall
way, stairway, attached garage and detached garage 
with electric power to illuminate outdoor entrances and 
exits, and in utility rooms and basements where these 
spaces are used for storage or contain equipment requir
ing service. 

AJ501.5.3.5 Clearance. Clearance for electrical ser
vice equipment shall be provided in accordance with 
Chapters 34 through 43. 

AJ501.6 Ventilation. Reconfigured spaces intended for 
occupancy and spaces converted to habitable or occupiable 
space in any work area shall be provided with ventilation in 
accordance with Section R303. · 

AJ501.7 Ceiling height. Habitable spaces created in existing 
basements shall have ceiling heights of not less than 6 feet, 8 
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inches (2032 mm), except that the ceiling height at obstruc
tions shall be not less than 6 feet 4 inches (1930 mm) from 
the basement floor. Existing finished ceiling heights in non
habitable spaces in basements shall not be reduced. 

AJ501.8 Stairs. 

AJ501.8.1 Stair width. Existing basement stairs and 
handrails not otherwise being altered or modified shall be 
permitted to maintain their current clear width at, above 
and below existing handrails. 

AJ501.8.2 Stair headroom. Headroom height on existing 
basement stairs being altered or modified shall not be 
reduced below the existing stairway finished headroom. 
Existing basement stairs not otherwise being altered shall 
be permitted to maintain the current finished headroom. 

AJ501.8.3 Stair landing. Landings serving existing base
ment stairs being altered or modified shall not be reduced 
below the existing stairway landing depth and width. Exist
ing basement stairs not otherwise being altered shall be per
mitted to maintain the current landing depth and width. 

SECTION AJ601 
RECONSTRUCTION 

AJ601.1 Stairways, handrails and guards. 

AJ601.l.1 Stairways. Stairways within the work area 
shall be provided with illumination in accordance with 
Section R303.6. 

AJ601.1.2 Handrails. Every required exit stairway that 
has four or more risers, is part of the means of egress for 
any work area, and is not provided with at least one hand
rail, or in which the existing handrails are judged to be in 
danger of collapsing, shall be provided with handrails 
designed and installed in accordance with Section R311 
for the full length of the run of steps on not less than one 
side. 

AJ601.1.3 Guards. Every open portion of a stair, landing 
or balcony that is more than 30 inches (762 mm) above the 
floor or grade below, is part of the egress path for any 
work area, and does not have guards, or in which the 
existing guards are judged to be in danger of collapsing, 
shall be provided with guards designed and installed in 
accordance with Section R312. 

AJ 601.2 Wall and ceiling finish. The interior finish of walls 
and ceilings in any work area shall comply with the require
ments of Section R302.9. Existing interior finish materials 
that do not comply with those requirements shall be removed 
or shall be treated with an approved fire-retardant coating in 
accordance with the manufacturer's instructions to secure 
compliance with the requirements of this section. 

AJ601.3 Separation walls. Where the work area is in an 
attached dwelling unit, walls separating dwelling units that 
are not continuous from the foundation to the underside of the 
roof sheathing shall be constructed to provide a continuous 
fire separation using construction materials consistent with 
the existing wall or complying with the requirements for new 
structures. Performance of work shall be required only on the 
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side of the wall of the dwelling unit that is part of the work 
area. 

AJ601.4 Ceiling height. Habitable spaces created in existing 
basements shall have ceiling heights of not less than 6 feet, 8 
inches (2032 mm), except that the ceiling height at obstruc
tions shall be not less than 6 feet 4 inches (1930 mm) from 
the basement floor. Existing finished ceiling heights in non
habitable spaces in basements shall not be reduced. 
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APPENDIX K 

SOUND TRANSMISSION 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AK101 
GENERAL 

AK101.1 General. Wall and floor-ceiling assemblies sepa
rating dwelling units, including those separating adjacent 
townhouse units, shall provide air-borne sound insulation for 
walls, and both air-borne and impact sound insulation for 
floor-ceiling assemblies. 

SECTION AK102 
AIR-BORNE SOUND 

AK102.l General. Air-borne sound insulation for wall and 
floor-ceiling assemblies shall meet a sound transmission class 
(STC) rating of 45 when tested in accordance with ASTM E 
90. Penetrations or openings in construction assemblies for 
piping; electrical devices; recessed cabinets; bathtubs; soffits; 
or heating, ventilating or exhaust ducts shall be sealed, lined, 
insulated or otherwise treated to maintain the required rat
ings. Dwelling unit entrance doors, which share a common 
space, shall be tight fitting to the frame and sill. 

AK102.1.1 Masonry. The sound transmission class of 
concrete masonry and clay masonry assemblies shall be 
calculated in accordance with TMS 0302 or determined 
through testing in accordance with ASTM E 90. 

SECTION AK103 
STRUCTURAL-BORNE SOUND 

AK103.1 General. Floor/ceiling assemblies between dwell
ing units, or between a dwelling unit and a public or service 
area within a structure, shall have an impact insulation class 
(IIC) rating of not less than 45 when tested in accordance 
with ASTM E 492. 
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ASTM 

SECTION AK104 
REFERENCED STANDARDS 

ASTM E 90-04 Test Method for Laboratory 
Measurement of Air-borne Sound 
Transmission Loss of Building 
Partitions and Elements ....... AK102 

ASTM E 492-09 Specification for Laboratory 
Measurement of Impact Sound 
Transmission through Floor-ceiling 
Assemblies Using the Tapping 
Machine ................... AK103 

The Masonry Society 

TMS 0302-12 Standard for Determining 
the Sound Transmission Class Rating 
for Masonry Walls ....... AK102.1.l 
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APPENDIX L 

PERMIT FEES 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

TOTAL VALUATION 
$1to$500 
$501 to $2,000 

$2,001 to $40,000 

$40,001 to $100,000 

$100,001 to $500,000 

$500,001 to $1,000,000 

$1,000,001 to $5,000,000 

$5,000,001 and over 
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FEE 
$24 
$24 for the first $500; plus $3 for each additional $100 or fraction thereof, up 
to and including $2,000 
$69 for the first $2,000; plus $11 for each additional $1,000 or fraction 
thereof, up to and including $40,000 ' 

$487 for the first $40,000; plus $9 for each additional $1,000 or fraction 
thereof, up to and including $100,000 
$1,027 for the first $100,000; plus $7 for each additional $1,000 or fraction 
thereof, up to and including $500,000 

$3,827 for the first $500,000; plus $5 for each additional $1,000 or fraction 
thereof, up to and including $1,000,000 

$6,327 for the first $1,000,000; plus $3 for each additional $1,000 or fraction 
thereof, up to and including $5,000,000 
$18,327 for the first $5,000,000; plus $1 for each additional $1,000 or fraction 
thereof 
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APPENDIXM 

HOME DAY CARE-R-3 OCCUPANCY 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION AM101 
GENERAL 

AMlOl.1 General. This appendix shall apply to a home day 
care operated within a dwelling. It is to include buildings and 
structures occupied by persons of any age who receive custo
dial care for less than 24 hours by individuals other than par
ents or guardians or relatives by blood, marriage, or adoption, 
and in a place other than the home of the person cared for. 

SECTION AM102 
DEFINITION 

EXIT ACCESS. That portion of a means-of-egress system 
that leads from any occupied point in a building or structure 
to an exit. 

SECTION AM103 
MEANS OF EGRESS 

AM103.l Exits required. If the occupant load of the resi
dence is more than nine, including those who are residents, 
during the time of operation of the day care, two exits are 
required from the ground-level story. Two exits are required 
from a home day care operated in a manufactured home 
regardless of the occupant load. Exits shall comply with Sec
tion R311. 

AM103.1.1 Exit access prohibited. An exit access from 
the area of day care operation shall not pass through bath
rooms, bedrooms, closets, garages, fenced rear yards or 
similar areas. 

Exception: An exit may discharge into a fenced yard if 
the gate or gates remain unlocked during day care 
hours. The gates may be locked if there is an area of 
refuge located within the fenced yard and more than 50 
feet (15 240 mm) from the dwelling. The area of refuge 
shall be large enough to allow 5 square feet (0.5 m2

) per 
occupant. 

AM103.1.2 Basements. If the basement of a dwelling is to 
be used in the day care operation, two exits are required 
from the basement regardless of the occupant load. One of 
the exits may pass through the dwelling and the other must 
lead directly to the exterior of the dwelling. 

Exception: An emergency and escape window com
plying with Section R310 and which does not conflict 
with Section AM103.1.1 may be used as the second 
means of egress from a basement. 

AM103.1.3 Yards. If the yard is to be used as part of the 
day care operation it shall be fenced. 
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AM103.1.3.1 Type of fence and hardware. The fence 
shall be of durable materials and be at least 6 feet (1529 
mm) tall, completely enclosing the area used for the 
day care operations. Each opening shall be a gate or 
door equipped with a self-closing and self-latching 
device to be installed at a minimum of 5 feet (1528 
mm) above the ground. 

Exception: The door of any dwelling which forms 
part of the enclosure need not be equipped with self
closing and self-latching devices. 

AM103.l.3.2 Construction of fence. Openings in the 
fence, wall or enclosure required by this section shall 
have intermediate rails or an ornamental pattern that do 
not allow a sphere 4 inches (102 mm) in diameter to 
pass through. In addition, the following criteria must be 
met: 

1. The maximum vertical clearance between grade 
and the bottom of the fence, wall or enclosure 
shall be 2 inches (51 mm). 

2. Solid walls or enclosures that do not have open
ings, such as masonry or stone walls, shall not 
contain indentations or protrusions, except for 
tooled masonry joints. 

3. Maximum mesh size for chain link fences shall 
be 11

/ 4 inches (32 mm) square, unless the fence 
has slats at the top or bottom which reduce the 
opening to no more than 13

/ 4 inches (44 mm). The 
wire shall be not less than 9 gage [0.148 inch (3.8 
mm)]. 

AM103.1.3.3 Decks. Decks that are more than 12 
inches (305 mm) above grade shall have a guard in 
compliance with Section R312. 

AM103.2 Width and height of an exit. The minimum width 
of a required exit is 36 inches (914 mm) with a net clear 
width of 32 inches (813 mm). The minimum height of a 
required exit is 6 feet, 8 inches (2032 mm). 

AM103.3 Type of lock and latches for exits. Regardless of 
the occupant load served, exit doors shall be openable from 
the inside without the use of a key or any special knowledge 
or effort. When the occupant load is 10 or less, a night latch, 
dead bolt or security chain may be used, provided such 
devices are openable from the inside without the use of a key 
or tool, and mounted at a height not to exceed 48 inches 
(1219 mm) above the finished floor. 

AM103.4 Landings. Landings for stairways and doors shall 
comply with Section R3 l l, except that landings shall be 
required for the exterior side of a sliding door when a home 
day care is being operated in a Group R-3 occupancy. 
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SECTION AM104 
SMOKE DETECTION 

AM104.1 General. Smoke detectors shall be installed in 
dwelling units used for home day care operations. Detectors 
shall be installed in accordance with the approved manufac
turer's instructions. If the current smoke detection system in 
the dwelling is not in compliance with the currently adopted 
code for smoke detection, it shall be upgraded to meet the 
currently adopted code requirements and Section AM103 
before day care operations commence. 

AM104.2 Power source. Required smoke detectors shall 
receive their primary power from the building wiring when 
that wiring is served from a commercial source and shall be 
equipped with a battery backup. The detector shall emit a sig
nal when the batteries are low. Wiring shall be permanent and 
without a disconnecting switch other than those required for 
overcurrent protection. Required smoke detectors shall be 
interconnected so if one detector is activated, all detectors are 
activated. 

AM104.3 Location. A detector shall be located in each bed
room and any room that is to be used as a sleeping room, and 
centrally located in the corridor, hallway or area giving 
access to each separate sleeping area. When the dwelling unit 
has more than one story, and in dwellings with basements, a 
detector shall be installed on each story and in the basement. 
In dwelling units where a story or basement is split into two 
or more levels, the smoke detector shall be installed on the 
upper level, except that when the lower level contains a sleep
ing area, a detector shall be installed on each level. When 
sleeping rooms are on the upper level, the detector shall be 
placed at the ceiling of the upper level in close proximity to 
the stairway. In dwelling units where the ceiling height of a 
room open to the hallway serving the bedrooms or sleeping 
areas exceeds that of the hallway by 24 inches (610 mm) or 
more, smoke detectors shall be installed in the hallway and 
the adjacent room. Detectors shall sound an alarm audible in 
all sleeping areas of the dwelling unit in which they are 
located. 
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VENTING METHODS 

(This appendix is informative and is not part of the code. This appendix provides examples of various venting methods.) 
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FIGURE N2 
TYPICAL DOUBLE-BATH WET-VENT ARRANGEMENTS 
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FIGURE N3 
TYPICAL HORIZONTAL WET VENTING 
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FIGURE N5 
SINGLE STACK SYSTEM FOR A TWO-STORY DWELLING 

2015 INTERNATIONAL RESIDENTIAL CODE® 845 



APPENDIXN 
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AUTOMATIC VEHICULAR GATES 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION A0101 
GENERAL 

AOlOl.1 General. The provisions of this appendix shall con
trol the design and construction of automatic vehicular gates 
installed on the lot of a one- or two-family dwelling. 

SECTION A0102 
DEFINITION 

A0102.l General. For the purposes of these requirements, 
the term used shall be defined as follows and as set forth in 
Chapter2. 

VEIDCULAR GATE. A gate that is intended for use at a 
vehicular entrance or exit to the lot of a one- or two-family 

· dwelling, and that is not intended for use by pedestrian traf
fic. 

SECTION A0103 
AUTOMATIC VEHICULAR GATES 

A0103.l Vehicular gates intended for automation. Vehic
ular gates intended for automation shall be designed, con
structed and installed to comply with the requirements of 
ASTMF2200. 

A0103.2 Vehicular gate openers. Vehicular gate openers, 
where provided, shall be listed in accordance with UL 325. 
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SIZING OF WATER PIPING SYSTEM 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

AP101.1 Scope. 

SECTION AP101 
GENERAL 

AP101.1.1 This appendix outlines two procedures for siz
ing a water piping system (see Sections AP103.3 and 
AP201.l). The design procedures are based on the mini
mum static pressure available from the supply source, the 
head changes in the system caused by friction and eleva
tion, and the rates of flow necessary for operation of vari
ous fixtures. 

APlOl.1.2 Because of the variable conditions encountered 
in hydraulic design, it is impractical to specify definite and 
detailed rules for sizing of the water piping system. 
Accordingly, other sizing or design methods conforming 
to good engineering practice standards are acceptable 
alternatives to those presented herein. 

SECTION AP102 
INFORMATION REQUIRED 

AP102.1 Preliminary. Obtain the necessary information 
regarding the minimum daily static service pressure in the 
area where the building is to be located. If the building supply 
is to be metered, obtain information regarding friction loss 
relative to the rate of flow for meters in the range of sizes 
likely to be used. Friction loss data can be obtained from most 
manufacturers of water meters. 

AP102.2 Demand load. 

AP102.2.1 Estimate the supply demand of the building 
main and the principal branches and risers of the system 
by totaling the corresponding demand from the applicable 
part of Table AP103.3(3). 

AP102.2.2 Estimate continuous supply demands, in gal
lons per minute (gpm) (Lim), for lawn sprinklers, air con
ditioners, etc., and add the sum to the total demand for 
fixtures. The result is the estimated supply demand for the 
building supply. 

SECTION AP103 
SELECTION OF PIPE SIZE 

AP103.1 General. Decide from Table P2903.1 what is the 
desirable minimum residual pressure that should be main
tained at the highest fixture in the supply system. If the high
est group of fixtures contains flushometer valves, the pressure 
for the group should be not less than 15 pounds per square 
inch (psi) (103.4 kPa) flowing. For flush tank supplies, the 
available pressure should be not less than 8 psi (55.2 kPa) 
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flowing, except blowout action fixtures must not be less than 
25 psi (172.4 kPa) flowing. 

AP103.2 Pipe sizing. 

AP103.2.1 Pipe sizes can be selected using the following 
procedure or by use of other design methods conforming 
to acceptable engineering practice that are approved by the 
building official. The sizes selected must not be less than 
the minimum required by this code. 

AP103.2.2 Water pipe sizing procedures are based on a 
system of pressure requirements and losses, the sum of 
which must not exceed the minimum pressure available at 
the supply source. These pressures are as follows: 

1. Pressure required at fixture to produce required 
flow. See Sections P2903.l of this code and Section 
604.3 of the International Plumbing Code. 

2. Static pressure loss or gain (due to head) is com
puted at 0.433 psi per foot (9.8 kPa/m) of elevation 
change. 

Example: Assume that the highest fixture supply 
outlet is 20 feet (6096 mm) above or below the 
supply source. This produces a static pressure 
differential of 8.66 psi (59.8 kPa) loss [20 feet by 
0.433 psi per foot (2096 mm by 9.8 kPa/m)]. 

3. Loss through water meter. The friction or pressure 
loss can be obtained from meter manufacturers. 

4. Loss through taps in water main. 

5. Loss through special devices, such as filters, soften
ers, backflow prevention devices and pressure regu
lators. These values must be obtained from the 
manufacturer. 

6. Loss through valves and fittings. Losses for these 
items are calculated by converting to the equivalent 
length of piping and adding to the total pipe length. 

7. Loss caused by pipe friction can be calculated where 
the pipe size, pipe length and flow through the pipe 
are known. With these three items, the friction loss 
can be determined. For piping flow charts not 
included, use manufacturers' tables and velocity rec
ommendations. 

Note: For all examples, the following metric conversions are 
applicable. 

1 cubic foot per minute= 0.4719 Lis. 

1 square foot= 0.0929 m2
• 

1 degree= 0.0175 rad. 

1 pound per square inch= 6.895 kPa. 

1 inch= 25.4 mm. 
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1 foot = 304.8 mm. 

1 gallon per minute= 3.785 Lim. 

AP103.3 Segmented loss method. The size of water service 
mains, branch mains and risers by the segmented loss 
method, must be determined by knowing the water supply 
demand [gpm (Lim)], available water pressure [psi (kPa)] and 
friction loss caused by the water meter and developed length 
of pipe [feet (m)], including the equivalent length of fittings. 
This design procedure is based on the following parameters: 

1. The calculated friction loss through each length of pipe. 

2. A system of pressure losses, the sum of which must not 
exceed the minimum pressure available at the street 
main or other source of supply. 

3. Pipe sizing based on estimated peak demand, total pres
sure losses caused by difference in elevation, equip
ment, developed length and pressure required at the 
most remote fixture; loss through taps in water main; 
losses through fittings, filters, backflow prevention 
devices, valves and pipe friction. 

Because of the variable conditions encountered in hydrau
lic design, it is impractical to specify definite and detailed 
rules for the sizing of the water piping system. Current sizing 
methods do not address the differences in the probability of 
use and flow characteristics of fixtures between types of 
occupancies. Creating an exact model of predicting the 
demand for a building is impossible and final studies assess
ing the impact of water conservation on demand are not yet 
complete. The following steps are necessary for the seg
mented loss method. 

1. Preliminary. Obtain the necessary information regard
ing the minimum daily static service pressure in the 
area where the building is to be located. If the building 
supply is to be metered, obtain information regarding 
friction loss relative to the rate of flow for meters in the 
range of sizes to be used. Friction loss data can be 
obtained from manufacturers of water meters. Enough 
pressure must be available to overcome all system 
losses caused by friction and elevation so that plumbing 
fixtures operate properly. Section 604.6 of the Interna
tional Plumbing Code requires that the water distribu
tion system be designed for the minimum pressure 
available taking into consideration pressure fluctua
tions. The lowest pressure must be selected to guaran
tee a continuous, adequate supply of water. The lowest 
pressure in the public main usually occurs in the sum
mer because of lawn sprinkling and supplying water for 
air-conditioning cooling towers. Future demands 
placed on the public main as a result of large growth or 
expansion should be considered. The available pressure 
will decrease as additional loads are placed on the pub
lic system. 

2. Demand load. Estimate the supply demand of the 
building main and the principal branches and risers of 
the system by totaling the corresponding demand from 
the applicable part of Table AP103.3(3). When estimat
ing peak demand, sizing methods typically use water 
supply fixture units (w.s.f.u.) [see Table AP103.3(2)]. 
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This numerical factor measures the load-producing 
effect of a single plumbing fixture of a given kind. The 
use of fixture units can be applied to a single basic 
probability curve (or table), found in the various sizing 
methods [see Table AP103.3(3)]. The fixture units are 
then converted into a gpm (Lim) flow rate for estimat
ing demand. 

2.1. Estimate continuous supply demand in gpm (Um) 
for lawn sprinklers, air conditioners, etc., and add 
the sum to the total demand for fixtures. The result 
is the estimated supply demand for the building 
supply. Fixture units cannot be applied to con
stant-use fixtures, such as hose bibbs, lawn sprin
klers and air conditioners. These types of fixtures 
must be assigned the gpm (Um) value. 

3. Selection of pipe size. This water pipe sizing procedure 
is based on a system of pressure requirements and 
losses, the sum of which must not exceed the minimum 
pressure available at the supply source. These pressures 
are as follows: 

3.1. Pressure required at the fixture to produce 
required flow. See Section P2903.l of this code 
and Section 604.3 of the International Plumb
ing Code. 

3.2. Static pressure loss or gain (because of head) is 
computed at 0.433 psi per foot (9.8 kPa/m) of 
elevation change. 

3.3. Loss through a water meter. The friction or 
pressure loss can be obtained from the manufac
turer. 

3.4. Loss through taps in water main [see Table 
AP103.3(4)]. 

3.5. Loss through special devices, such as filters, 
softeners, backflow prevention devices and 
pressure regulators. These values must be 
obtained from the manufacturers. 

3.6. Loss through valves and fittings [see Tables 
AP103.3(5) and AP103.3(6)]. Losses for these 
items are calculated by converting to the equiv
alent length of piping and adding to the total 
pipe length. 

3.7. Loss caused by pipe friction can be calculated 
where the pipe size, pipe length and flow 
through the pipe are known. With these three 
items, the friction loss can be determined using 
Figures AP103.3(2) through AP103.3(7). Where 
using charts, use pipe inside diameters. For pip
ing flow charts not included, use manufacturers' 
tables and velocity recommendations. Before 
attempting to size any water supply system, it is 
necessary to gather preliminary information 
including available pressure, piping material, 
select design velocity, elevation differences and 
developed length to the most remote fixture. The 
water supply system is divided into sections at 
major changes in elevation or where branches 
lead to fixture groups. The peak demand must 

2015 INTERNATIONAL RESIDENTIAL CODE® 



be detennined in each part of the hot and cold 
water supply system. The expected flow through 
each section is determined in w.s.f.u. and con
verted to gpm (Lim) flow rate. Sizing methods 
require detennination of the "most hydraulically 
remote" fixture to compute the pressure loss 
caused by pipe and fittings. The hydraulically 
remote fixture represents the most downstream 
fixture along the circuit of piping requiring the 
most available pressure to operate properly. 
Consideration must be given to all pressure 
demands and losses, such as friction caused by 
pipe, fittings and equipment; elevation; and the 
residual pressure required by Table P2903.l. 
The two most common and frequent complaints 
about water supply system operation are lack of 
adequate pressure and noise. 

Problem: What size Type L copper water pipe, service and 
distribution will be required to serve a two-story factory 
building having on each floor, back-to-back, two toilet rooms 
each equipped with hot and cold water? The highest fixture is 
21 feet above the street main, which is tapped with a 2-inch 
corporation cock at which point the minimum pressure is 55 
psi. In the building basement, a 2-inch meter with a maxi
mum pressure drop of 11 psi and 3-inch reduced pressure 
principle backflow preventer with a maximum pressure drop 
of 9 psi are to be installed. The system is shown in Figure 
AP103.3(1). To be detennined are the pipe sizes for the ser
vice main, and the cold and hot water distribution pipes. 

Solution: A tabular arrangement such as shown in Table 
AP103.3(1) should first be constructed. The steps to be 
followed are indicated by the tabular arrangement itself as 
they are in sequence, Columns 1 through 10 and Lines A 
throughL. 

Step 1 

Columns 1and2: Divide the system into sections break
ing at major changes in elevation or where branches lead 
to fixture groups. After Point B [see Figure AP103.3(1)], 
separate consideration will be given to the hot and cold 
water piping. Enter the sections to be considered in the 
service and cold water piping in Column 1 of the tabular 
arrangement. Column 1 of Table AP103.3(1) provides a 
line-by-line, recommended tabular arrangement for use in 
solving pipe sizing. 

The objective in designing the water supply system is 
to ensure an adequate water supply and pressure to all fix
tures and equipment. Column 2 provides the psi (kPa) to 
be considered separately from the minimum pressure 
available at the main. Losses to take into consideration are 
the following: the differences in elevations between the 
water supply source and the highest water supply outlet; 
meter pressure losses; the tap in main loss; special fixture 
devices, such as water softeners and backflow prevention 
devices; and the pressure required at the most remote fix
ture outlet. 

The difference in elevation can result in an increase or 
decrease in available pressure at the main. Where the 
water supply outlet is located above the source, this results 
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in a loss in the available pressure and is subtracted from 
the pressure at the water source. Where the highest water 
supply outlet is located below the water supply source, 
there will be an increase in pressure that is added to the 
available pressure of the water source. 

Column 3: Using Table AP103.3(3), detennine the gpm 
(Lim) of flow to be expected in each section of the system. 
These flows range from 28.6 to 108 gpm. Load values for 
fixtures must be detennined as w.s.f.u. and then converted 
to a gpm rating to detennine peak demand. Where calcu
lating peak demands, the w.s.f.u. are added and then con
verted to the gpm rating. For continuous flow fixtures, 
such as hose bibbs and lawn sprinkler systems, add the 
gpm demand to the intennittent demand of fixtures. For 
example, a total of 120 w.s.f.u. is converted to a demand 
of 48 gpm. Two hose bibbs x 5 gpm demand = 10 gpm. 
Total gpm rating = 48.0 gpm + 10 gpm = 58.0 gpm 
demand. 

Step2 

Line A: Enter the minimum pressure available at the main 
source of supply in Column 2. This is 55 psi (379.2 kPa). 
The local water authorities generally keep records of pres
sures at different times of the day and year. The available 
pressure can also be checked from nearby buildings or 
from fire department hydrant checks. 

Line B: Determine from Table P2903.l the highest pres
sure required for the fixtures on the system, which is 15 
psi (103.4 kPa), to operate a flushometer valve. The most 
remote fixture outlet is necessary to compute the pressure 
loss caused by pipe and fittings, and represents the most 
downstream fixture along the circuit of piping requiring 
the available pressure to operate properly as indicated by 
Table P2903.l. 

Line C: Detennine the pressure loss for the meter size 
given or assumed. The total water flow from the main 
through the service as detennined in Step 1 will serve to 
aid in the meter selected. There are three common types of 
water meters; the pressure losses are detennined by the 
American Water Works Association Standards for dis
placement type, compound type and turbine type. The 
maximum pressure loss of such devices takes into consid
eration the meter size, safe operating capacity [gpm (Lim)] 
and maximum rates for continuous operations [gpm (LI 
m)]. Typically, equipment imparts greater pressure losses 
than piping. 

Line D: Select from Table AP103.3(4) and enter the pres
sure loss for the tap size given or assumed. The loss of 
pressure through taps and tees in psi (kPa) is based on the 
total gpm (Lim) flow rate and size of the tap. 

Line E: Detennine the difference in elevation between the 
main and source of supply and the highest fixture on the 
system. Multiply this figure, expressed in feet (mm), by 
0.43 psi. Enter the resulting psi (kPa) loss on Line E. The 
difference in elevation between the water supply source 
and the highest water supply outlet has a significant 
impact on the sizing of the water supply system. The dif
ference in elevation usually results in a loss in the avail
able pressure because the water supply outlet is generally 
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located above the water supply source. The loss is caused 
by the pressure required to lift the water to the outlet. The 
pressure loss is subtracted from the pressure at the water 
source. Where the highest water supply outlet is located ' 
below the water source, there will be an increase in pres
sure that is added to the available pressure of the water 
source. 

Lines F, G and H: The pressure losses through filters, 
back.flow prevention devices or other special fixtures must 
be obtained from the manufacturer or estimated and 
entered on these lines. Equipment, such as back.flow pre
vention devices, check valves, water softeners, instanta
neous, or tankless water heaters, filters and strainers, can 
impart a much greater pressure loss than the piping. The 
pressure losses can range from 8 to 30 psi. 

Step 3 

Line I: The sum of the pressure requirements and losses 
that affect the overall system (Lines B through H) is 
entered on this line. Summarizing the steps, all of the sys
tem losses are subtracted from the minimum water pres
sure. The remainder is the pressure available for friction, 
defined as the energy available to push the water through 
the pipes to each fixture. This force can be used as an aver
age pressure loss, as long as the pressure available for fric
tion is not exceeded. Saving a certain amount for available 
water supply pressures as an area incurs growth, or 
because of the aging of the pipe or equipment added to the 
system is recommended. 

Step4 

Line J: Subtract Line I from Line A. This gives the pres
sure that remains available from overcoming friction 
losses in the system. This figure is a guide to the pipe size 
that is chosen for each section, incorporating the total fric
tion losses to the most remote outlet (measured length is 
called developed length). 

Exception: Where the main is above the highest fix
ture, the resulting psi (k:Pa) must be considered a pres
sure gain (static head gain) and omitted from the sums 
of Lines B through H and added to Line J. 

The maximum friction head loss that can be toler
ated in the system during peak demand is the difference 
between the static pressure at the highest and most 
remote outlet at no-flow conditions and the minimum 
flow pressure required at that outlet. If the losses are 
within the required limits, every run of pipe will be 
within the required friction head loss. Static pressure 
loss is at the most remote outlet in feet x 0.433 = loss in 
psi caused by elevation differences. 

Step5 

Column 4: Enter the length of each section from the main 
to the most remote outlet (at Point E). Divide the water 
supply system illto sections breaking at major changes in 
elevation or where branches lead to fixture groups. 
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Step6 

Column 5: Where selecting a trial pipe size, the length 
from the water service or meter to the most remote fixture 
outlet must be measured to determine the developed 
length. However, in systems having a flushometer valve or 
temperature-controlled shower at the topmost floors, the 
developed length would be from the water meter to the 
most remote flushometer valve on the system. A rule of 
thumb is that size will become progressively smaller as the 
system extends farther from the main source of supply. A 
trial pipe size can be arrived at by the following formula: 

Line J: (Pressure available to overcome pipe friction) x 
100/equivalent length of run total developed length to 
most remote fixture x percentage factor of 1.5 (Note: a 
percentage factor is used only as an estimate for friction 
losses imposed for fittings for initial trial pipe size) = psi 
(average pressure drop per 100 feet of pipe). 

For trial pipe size, see Figure AP103.3(3) (Type L cop
per) based on 2.77 psi and 108 gpm = 21

/ 2 inches. To 
determine the equivalent length of run to the most remote 
outlet, the developed length is determined and added to the 
friction losses for fittings and valves. The developed 
lengths of the designated pipe sections are as follows: 

A-B 54feet 

B-C 

C-D 

D-E 

8 feet 

13 feet 

150 feet 

Total developed length = 225 feet 

The equivalent length of the friction loss in fittings and 
valves must be added to the developed length (most 
remote outlet). Where the size of fittings and valves is not 
known, the added friction loss should be approximated. A 
general rule that has been used is to add 50 percent of the 
developed length to allow for fittings and valves. For 
example, the equivalent length of run equals the developed 
length of run (225 feet x 1.5 = 338 feet). The total equiva
lent length of run for determining a trial pipe size is 338 
feet. 

Example: 9 .36 (pressure available to overcome pipe 
friction) x 100/338 (equivalent length of run= 225 x 
1.5) = 2.77 psi (average pressure drop per 100 feet of 
pipe). 

Step7 

Column 6: Select from Table AP103.3(6) the equivalent 
lengths for the trial pipe size of fittings and valves on each 
pipe section. Enter the sum for each section in Column 6. 
(The number of fittings to be used in this example must be 
an estimate). The equivalent length of piping is the devel
oped length plus the equivalent lengths of pipe corre
sponding to the friction head losses for fittings and valves. 
Where the size of fittings and valves is not known, the 
added friction head losses must be approximated. An esti
mate for this example is found in Table AP.l. 
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Steps 

Column 7: Add the figures from Columns 4 and 6, and 
enter in Column 7. Express the sum in hundreds of feet. 

Step9 

Column 8: Select from Figure AP103.3(3) the friction 
loss per 100 feet of pipe for the gpm flow in a section 
(Column 3) and trial pipe size (Column 5). Maximum fric
tion head loss per 100 feet is determined on the basis of 
the total pressure available for friction head loss and the 
longest equivalent length of run. The selection is based on 
the gpm demand, unifonn friction head loss and maximum 
design velocity. Where the size indicated by the hydraulic 
table indicates a velocity in excess of the selected velocity, 
a size must be selected that produces the required velocity. 

Step 10 

Column 9: Multiply the figures in Columns 7 and 8 for 
each section and enter in Column 9. 

Total friction loss is detennined by multiplying the fric
tion loss per 100 feet for each pipe section in the total 
developed length by the pressure loss in fittings expressed 
as equivalent length in feet (mm). Note: Section C-F 
should be considered in the total pipe friction losses only 
if greater loss occurs in Section C-F than in pipe Section 
D-E. Section C-F is not considered in the total developed 
length. Total friction loss in equivalent length is deter
mined in Table AP .2. 
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Step 11 

Line K: Enter the sum of the values in Column 9. The 
value is the total friction loss in equivalent length for each 
designated pipe section. 

Step12 

Line L: Subtract Line J from Line K and enter in Column 
10. 

The result should always be a positive or plus figure. If 
it is not, repeat the operation using Columns 5, 6, 8 and 9 
until a balance or near balance is obtained. If the differ
ence between Lines J and K is a high positive number, it is 
an indication that the pipe sizes are too large and should be 
reduced, thus saving materials. In such a case, the opera
tions using Columns 5, 6, 8 and 9 should be repeated. 

The total friction losses are determined and subtracted 
from the pressure available to overcome pipe friction for 
the trial pipe size. This number is critical because it pro
vides a guide to whether the pipe size selected is too large 
and the process should be repeated to obtain an economi
cally designed system. 

Answer: The final figures entered in Column 5 become the 
design pipe size for the respective sections. Repeating this 
operation a second time using the same sketch but consider
ing the demand for hot water, it is possible to size the hot 
water distribution piping. This has been worked up as a part 
of the overall problem in the tabular arrangement used for 
sizing the service and water distribution piping. Note that 
consideration must be given to the pressure losses from the 
street main to the water heater (Section A-B) in detennining 
the hot water pipe sizes. 

TABLEAP.1 

PRESSURE LOSS PRESSURE LOSS 
COLDWATER PIPE 

FITTINGSNALVES 
EXPRESSED AS HOT WATER PIPE FITTINGSNALVES EXPRESSED AS 

SECTION EQUIVALENT LENGTH SECTION EQUIVALENT OF TUBE 
OF TUBE (feet) (feet) 

3 - 21
/ 2" Gate valves 3 A-B 3 - 21

/ 2" Gate valves 3 
A-B 

1 - 21
/2" Side branch tee 12 - 1- 21/i" Side branch tee 12 

1- 21
/ 2" Straight run tee 0.5 B-C 1 - 2" Straight run tee 7 

B-C 
- - - 1 - 2" 90-degree ell 0.5 

C-F 1- 21
/ 2" Side branch tee 12 C-F 1- 11

/ 2" Side branch tee 7 

C-D 1- 21
/ 2" 90-degree ell 7 C-D 1 - 112" 90-degree ell 4 

D-E 1- 21
/ 2" Side branch tee 12 D-E 1 - 11 

/ i" Side branch tee 7 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1degree=0.01745 rad. 

TABLEAP.2 

PIPE SECTIONS 
FRICTION LOSS EQUIVALENT LENGTH (feet) 

Cold Water Hot Water 

A-B 0.69 x 3.2 = 2.21 0.69 x 3.2 = 2.21 

B-C 0.085 x 3.1=0.26 0.16 x 1.4 = 0.22 

C-D 0.20 x 1.9 = 0.38 0.17 x 3.2 = 0.54 

D-E 1.62 x 1.9 = 3.08 1.57 x 3.2 = 5.02 

Total pipe friction losses (Line K) 5.93 7.99 

For SI: 1 foot= 304.8 mm. 
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A 

MAIN 

HOT WATER 
COLDWATER 
M=METER 
BFP = BACKFLOW PREVENTER 

~ = 90 DEGREE ELBOW 

I-1 = "r 
H =VALVE 

150 FT. 

i 
E 

132 fu, 77 gpm 
0 r-1-~-----'L-------------4-I 

288 fu, 108 gpm 

54 FT. 

FLOOR2 

132 fu, 
77gpm 

FLOOR 1 
i-: 264 fu, ___ ..,, u. 

104.5 gpm c:0 

B 

BFP 

01 

f 
I 
I 

I 
I 

i 
I 

1~ 
I (") 
' .... 
I . 

F 
---:-- -~~--1_a2_f_u_, 1_1_g_pm ______ ~, 

:J:c; 
I 

' 
I 

_\_ ___ ------------~ 
12 fu, 28.6 gpm F' 

I 

-->--24 fu, 38 gpm 
B' 

For SI: 1 foot= 304.8 mm, 1 gallon per minute= 3.785 Lim. 
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FIGURE AP103.3(1) 
EXAMPLE-SIZING 
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TABLE AP103.3{1) 
RECOMMENDED TABULAR ARRANGEMENT FOR USE IN SOLVING PIPE SIZING PROBLEMS 

COLUMN 1 I 2 3 4 5 6 7 

Total 
Pounds Gallons Trial Equivalent equivalent Length of 

Line Description per per min section pipe length of length 
square through (feet) size fittings and [(Col. 4+ 

Inch section (inches) valves (feet) Col. 6)1100 
feet)] 

A Service and cold Minimµm pressure available at main ............ 55.00 
B water distribution Highest pressure required at a fixture 

piping" (see Table P2903.1) ....................... 15.00 
c Meter loss 2" meter ......................... 11.00 
D Tap in main loss 2" tap [see Table AP103.3(4)] .... 1.61 
E Static head loss 21ftx0.43 psi/ft ............... 9.03 
F Special fixture loss backflow preventer ........... 9 .00 
G Special fixture loss-Filter ..................... 0.00 
H Special fixture loss-Other .................... 0.00 
I Total overall losses and requirements 

(Sum of Lines B through H) ................. 45.64 
J Pressure available to overcome pipe friction 

(Line A minus Line I) ....................... 9.36 

A-B ............................. 288 108.0 54 2112 15.00 0.69 

Pipe section (from diagram) 
B-C ............................. 264 104.5 8 2112 0.5 0.085 
C-D ............................. 132 77.0 13 2112 7.00 0.20 

cold water distribution piping 
C-Fb ............................. 132 77.0 150 2112 12.00 1.62 
D-Eb ............................ 132 77.0 150 2112 12.00 1.62 

K Total pipe friction losses (cold) - - - - -
L Difference (Line J minus Line K) - - - - -

A'B' ............................. 288 108.0 54 2112 12.00 0.69 
B'C' .............................. 24 38.0 8 2 7.5 0.16 

Pipe section (from diagram) 
C'D' .............................. 12 28.6 13 1112 4.0 0.17 

Hot water Distribution Piping 
C'F'b ............................. 12 28.6 150 1112 7.00 1.57 
D'E'b ............................. 12 28.6 150 1112 7.00 1.57 

K Total pipe friction losses (hot) - - - - -
L Difference (Line J minus Line K) - - - - -

For SI: 1 inch= 25.4 =, 1 foot= 304.8 =, 1 pound per square inch= 6.895 kPa, 1 gallon per minute= 3.785 Um. 
a. To be considered as pressure gain for fixtures below main (to consider separately, omit from "r' and add to "J"). 
b. To consider separately, in Line Kuse Section C-F only if greater loss than the loss in Section D-E. 
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Friction 
Friction loss In 
loss per equivalent 

100 feet of length 
trial size Column Bx 
pipe (psi) Column7 

(psi) 

3.2 2.21 
3.1 0.26 
1.9 0.38 
1.9 3.08 
1.9 3.08 

- 5.93 
- -
3.3 2.21 
1.4 0.22 
3.2 0.54 
3.2 5.02 
3.2 5.02 

- 7.99 
- -

10 

Excess 
pressure 

over 
friction 

losses (psi) 

-
-
-
-
-
-

3.43 

-
-
-
-
-

-
1.37 

)> 
-a -a 
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TABLE AP103.3(2) 
LOAD VALUES ASSIGNED TO FIXTURES" 

FIXTURE OCCUPANCY TYPE OF SUPPLY LOAD VALUES, IN WATER SUPPLY FIXTURE UNITS (w.s.f.u.) 
CONTROL Cold Hot Total 

Bathroom group Private Flush tank 2.7 1.5 3.6 

Bathroom group Private Flushometer valve 6.0 3.0 8.0 

Bathtub Private Faucet 1.0 1.0 1.4 

Bathtub Public Faucet 3.0 3.0 4.0 

Bidet Private Faucet 1.5 1.5 2.0 

Combination fixture Private Faucet 2.25 2.25 3.0 

Dishwashing machine Private Automatic - 1.4 1.4 

Drinking fountain Offices, etc. 3
/ 8" valve 0.25 - 0.25 

Kitchen sink Private Faucet 1.0 1.0 1.4 

Kitchen sink Hotel, restaurant Faucet 3.0 3.0 4.0 

Laundry trays (1to3) Private Faucet 1.0 1.0 1.4 

Lavatory Private Faucet 0.5 0.5 0.7 

Lavatory Public Faucet 1.5 1.5 2.0 

Service sink Offices, etc. Faucet 2.25 2.25 3.0 

Shower head Public Mixing valve 3.0 3.0 4.0 

Shower head Private Mixing valve 1.0 1.0 1.4 

Urinal Public 1" flushometer valve 10.0 - 10.0 

Urinal Public 3
/ ;

1 flushometer valve 5.0 - 5.0 

Urinal Public Flush tank 3.0 - 3.0 

Washing machine (8 lb) Private Automatic 1.0 1.0 1.4 

Washing machine (8 lb) Public Automatic 2.25 2.25 3.0 

Washing machine (15 lb) Public Automatic 3.0 3.0 4.0 

Water closet Private Flushometer valve 6.0 - 6.0 

Water closet Private Flush tank 2.2 - 2.2 

Water closet Public Flushometer valve 10.0 - 10.0 

Water closet Public Flush tank 5.0 - 5.0 

Water closet Public or private Flushometer tank 2.0 - 2.0 

For SI: 1 inch= 25.4 mm, 1 pound= 0.454 kg. 
a. For fixtures not listed, loads should be assumed by comparing the fixture to one listed using water in similar quantities and at similar rates. The assigned loads 

for fixtures with both hot and cold water supplies are given for separate hot and cold water loads, and for total load. The separate hot and cold water loads are 
three-fourths of the total load for the fixture in each case. 
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TABLE AP103.3(3) 
TABLE FOR ESTIMATING DEMAND 

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETERS 

Load Demand Load Demand 

(w.s.f.u.) (gpm) (cfm) (w.s.f.u.) (gpm) (cfm) 

1 3.0 0.04104 - - -

2 5.0 0.0684 - - -

3 6.5 0.86892 - - -
4 8.0 1.06944 - - -
5 9.4 1.256592 5 15.0 2.0052 

6 10.7 1.430376 6 17.4 2.326032 

7 11.8 1.577424 7 19.8 2.646364 

8 12.8 1.711104 8 22.2 2.967696 

9 13.7 1.831416 9 24.6 3.288528 

10 14.6 1.951728 10 27.0 3.60936 

11 15.4 2.058672 11 27.8 3.716304 

12 16.0 2.13888 12 28.6 3.823248 

13 16.5 2.20572 13 29.4 3.930192 

14 17.0 2.27256 14 30.2 4.037136 

15 17.5 2.3394 15 31.0 4.14408 

16 18.0 2.90624 16 31.8 4.241024 

17 18.4 2.459712 17 32.6 4.357968 

18 18.8 2.513184 18 33.4 4.464912 

19 19.2 2.566656 19 34.2 4.571856 

20 19.6 2.620128 20 35.0 4.6788 

25 21.5 2.87412 25 38.0 5.07984 

30 23.3 3.114744 30 42.0 5.61356 

35 24.9 3.328632 35 44.0 5.88192 

40 26.3 3.515784 40 46.0 6.14928 

45 27.7 3.702936 45 48.0 6.41664 

50 29.1 3.890088 50 50.0 6.684 

60 32.0 4.27776 60 54.0 7.21872 

70 35.0 4.6788 70 58.0 7.75344 

80 38.0 5.07984 80 61.2 8.181216 

90 41.0 5.48088 90 64.3 8.595624 

100 43.5 5.81508 100 . 67.5 9.0234 

120 48.0 6.41664 120 73.0 9.75864 

140 52.5 7.0182 140 77.0 10.29336 

160 57.0 7.61976 160 81.0 10.82808 

180 61.0 8.15448 180 85.5 11.42964 

200 65.0 8.6892 200 90.0 12.0312 

225 70.0 9.3576 225 95.5 12.76644 

(continued) 
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TABLE AP103.3(3)-continued 
TABLE FOR ESTIMATING DEMAND 

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETERS 

Load Demand Load Demand 

(w.s.f.u.) (gpm) (cfm) (w.s.f.u.) (gpm) (cfm) 

250 75.0 10.026 250 101.0 13.50168 

275 80.0 10.6944 275 104.5 13.96956 

300 85.0 11.3628 300 108.0 14.43744 

400 105.0 14.0364 400 127.0 16.97736 

500 124.0 16.57632 500 143.0 19.11624 

750 170.0 22.7256 750 177.0 23.66136 

1,000 208.0 27.80544 1,000 208.0 27.80544 

1,250 239.0 31.94952 1,250 239.0 31.94952 

1,500 269.0 35.95992 1,500 269.0 35.95992 

1,750 297.0 39.70296 1,750 297.0 39.70296 

2,000 325.0 43.446 2,000 325.0 43.446 

2,500 380.0 50.7984 2,500 380.0 50.7984 

3,000 433.0 57.88344 3,000 433.0 57.88344 

4,000 535.0 70.182 4,000 525.0 70.182 

5,000 593.0 79.27224 5,000 593.0 79.27224 

For SI: 1 gallon per minute= 3.785 L/m, 1 cubic foot per minute= 0.000471 m3/s. 

TABLE AP103.3(4) 
LOSS OF PRESSURE THROUGH TAPS AND TEES IN POUNDS PER SQUARE INCH (psi) 

GALLONS PER MINUTE 
SIZE OF TAP OR TEE (inches) 

"I. .,. 1 11/4 111. 2 3 

10 1.35 0.64 0.18 0.08 - - -
20 5.38 2.54 0.77 0.31 0.14 - -
30 12.10 5.72 1.62 0.69 0.33 0.10 -

40 - 10.20 3.07 1.23 0.58 0.18 -
50 - 15.90 4.49 1.92 0.91 0.28 -
60 - - 6.46 2.76 1.31. 0.40 -

70 - - 8.79 3.76 1.78 0.55 0.10 

80 - - 11.50 4.90 2.32 0.72 0.13 

90 - - 14.50 6.21 2.94 0.91 0.16 

100 - - 17.94 7.67 3.63 1.12 0.21 

120 - - 25.80 11.00 5.23 1.61 0.30 

140 - - 35.20 15.00 7.12 2.20 0.41 

150 - - - 17.20 8.16 2.52 0.47 

160 - - - 19.60 9.30 2.92 0.54 

180 - - - 24.80 11.80 3.62 0.68 

200 - - - 30.70 14.50 4.48 0.84 

225 - - - 38.80 18.40 5.60 1.06 

250 - - - 47.90 22.70 7.00 1.31 

275 - - - - 27.40 7.70 1.59 

300 - - - - 32.60 10.10 1.88 

For SI: 1inch=25.4 mm, 1 pound per square inch= 6.895 k:Pa, 1 gallon per minute= 3.785 Lim. 

858 2015 INTERNATIONAL RESIDENTIAL CODE® 



APPENDIXP 

TABLE AP103.3{5) 
ALLOWANCE IN EQUIVALENT LENGTHS OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS {feet) 

FITTING OR VALVE 
PIPE SIZE (Inches) 

11. •14 1 1114 111. 2 211. 3 

45-degree elbow 1.2 1.5 1.8 2.4 3.0 4.0 5.0 6.0 

90-degree elbow 2.0 2.5 3.0 4.0 5.0 7.0 8.0 10.0 

Tee, run 0.6 0.8 0.9 1.2 1.5 2.0 2.5 3.0 

Tee, branch 3.0 4.0 5.0 6.0 7.0 10.0 12.0 15.0 

Gate valve 0.4 0.5 0.6 0.8 1.0 1.3 1.6 2.0 

Balancing valve 0.8 1.1 1.5 1.9 2.2 3.0 3.7 4.5 

Plug-type cock 0.8 1.1 1.5 1.9 2.2 3.0 3.7 4.5 

Check valve, swing 5.6 8.4 11.2 14.0 16.8 22.4 28.0 33.6 

Globe valve 15.0 20.0 25.0 35.0 45.0 55.0 65.0 80.0 

Angle valve 8.0 12.0 15.0 18.0 22.0 28.0 34.0 40.0 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 degree= 0.0175 rad. 

TABLE AP103.3{6) 
PRESSURE LOSS IN FITTINGS AND VALVES EXPRESSED AS EQUIVALENT LENGTH OF TUBE" (feet) 

NOMINAL OR 
FITTINGS VALVES 

STANDARD Standard Ell 90-degree Tee Coupllng 
SIZE (inches) Ball Gate Butterfly Check 

90 Degree 45 Degree Side Branch Straight Run 

3/8 0.5 - 1.5 - - - - - 1.5 

112 1 0.5 2 - - - - - 2 

5/g 1.5 0.5 2 - - - - - 2.5 

3/4 2 0.5 3 - - - - - 3 

1 2.5 1 4.5 - - 0.5 - - 4.5 

1114 3 1 5.5 0.5 0.5 0.5 - - 5.5 

1112 4 1.5 7 0.5 0.5 0.5 - - 6.5 

2 5.5 2 9 0.5 0.5 0.5 0.5 7.5 9 

2112 7 2.5 12 0.5 0.5 - 1 10 11.5 

3 9 3.5 15 1 1 - 1.5 15.5 14.5 

31/2 9 3.5 14 1 1 - 2 - 12.5 

4 12.5 5 21 1 1 - 2 16 18.5 

5 16 6 27 1.5 1.5 - 3 11.5 23.5 

6 19 7 34 2 2 - 3.5 13.5 26.5 

8 29 11 50 3 3 - 5 12.5 39 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 degree= 0.01745 rad. 
a. Allowances are for streamlined soldered fittings and recessed threaded fittings. For threaded fittings, double the allowances shown in the table. The equivalent 

lengths presented in the table are based on a C factor of 150 in the Hazen-Williams friction loss formula. The lengths shown are rounded to the nearest half
foot. 
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PRESSURE DROP PER 100FEETOFTUBE, POUNDS PER SQUARE INCH 

Note: Fluid velocities in excess of 5 to 8 feet per second are not usually recommended. 

For SI: 1 inch= 25.4 mm, 1foot=304.8 mm, 1 gallon per minute= 3.785 Um, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 mis. 
a. This figure applies to smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram. 
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FIGURE AP103.3(2) 
FRICTION LOSS IN SMOOTH PIPE" 

(TYPE K, ASTM B 88 COPPER TUBING) 
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PRESSURE DROP PER 100 FEET OF.'.fUBE; POUNDS PER SQUARE INCH 

Note: Fluid velocities in excess of 5 to 8 feet per second are not usually recommended. 

For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 gallon per minute= 3.785 Lim, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 mis. 
a. This figure applies to smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram. 
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FIGURE AP103.3(3) 
FRICTION LOSS IN SMOOTH PIPE• 

(TYPE L, ASTM B 88 COPPER TUBING) 
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PRESSURE DROP PER 100 FEET OF TUBE, POUNDS PER SQUARE INCH 

Note: Fluid velocities in excess of 5 to 8 feet per second are not usually recommended. 

For SI: I inch= 25.4 mm, I foot= 304.8 mm, I gallon per minute= 3.785 Lim, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 mis. 
a. This figure applies to smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram. 
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FIGURE AP103.3(4) 
FRICTION LOSS IN SMOOTH PIPE" 

(TYPE M, ASTM B 88 COPPER TUBING) 
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For SI: 1inch=25.4 mm, 1foot=304.8 mm, 1 gallon per minute= 3.785 Lim, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 mis. 
a. This figure applies to smooth new steel (fairly smooth) pipe and to actual diameters of standard-weight pipe. 

FIGURE AP103.3(5) 
FRICTION LOSS IN FAIRL V SMOOTH PIPE" 
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For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 gallon per minute= 3.785 Lim, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 rn/s. 
a. This figure applies to fairly rough pipe and to actual diameters which, in general, will be less than the actual diameters of the new pipe of the same kind. 

FIGURE AP103.3(6) 
FRICTION LOSS IN FAIRL V ROUGH PIPE" 
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FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH 

For SI: 1inch=25.4 mm, 1 foot= 304.8 mm, 1 gallon per minute= 3.785 Lim, 1 pound per square inch= 6.895 kPa, 1 foot per second= 0.305 mis. 
a. This figure applies to very rough pipe and existing pipe, and to their actual diameters. 
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FIGURE AP103.3(7) 
FRICTION LOSS IN ROUGH PIPE" 
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SECTION AP201 
SELECTION OF PIPE SIZE 

AP201.1 Size of water-service mains, branch mains and 
risers. The minimum size water service pipe shall be 3/ 4 inch 
(19.1 mm). The size of water service mains, branch mains 
and risers shall be determined according to water supply 
demand [gpm (Lim)], available water pressure [psi (kPa)] and 
friction loss caused by the water meter and developed length 
of pipe [feet (m)], including the equivalent length of fittings. 
The size of each water distribution system shall be deter
mined according to the procedure outlined in this section or 
by other design methods conforming to acceptable engineer
ing practice and approved by the building official: 

1. Supply load in the building water distribution system 
shall be determined by the total load on the pipe being 
sized, in terms of w.s.f.u., as shown in Table 
AP103.3(2). For fixtures not listed, choose a w.s.f.u. 
value of a fixture with similar flow characteristics. 

2. Obtain the minimum daily static service pressure [psi 
(kPa)] available (as determined by the local water 
authority) at the water meter or other source of supply 
at the installation location. Adjust this minimum daily 
static pressure [psi (kPa)] for the following conditions: 

2.1. Determine the difference in elevation between 
the source of supply and the highest water sup
ply outlet. Where the highest water supply out
let is located above the source of supply, deduct 
0.5 psi (3.4 kPa) for each foot (0.3 m) of differ
ence in elevation. Where the highest water sup
ply outlet is located below the source of supply, 
add 0.5 psi (3.4 kPa) for each foot (0.3 m) of 
difference in elevation. 

2.2. Where a water pressure-reducing valve is 
installed in the water distribution system, the 
minimum daily static water pressure available is 
80 percent of the minimum daily static water 
pressure at the source of supply or the set pres
sure downstream of the water pressure-reducing 
valve, whichever is smaller. 

2.3. Deduct all pressure losses caused by special 
equipment, such as a backflow preventer, water 
filter and water softener. Pressure loss data for 
each piece of equipment shall be obtained 
through the manufacturer of the device. 

2.4. Deduct the pressure in excess of 8 psi (55 kPa) 
resulting from the installation of the special 
plumbing fixture, such as temperature-con
trolled shower and flushometer tank water 
closet. Using the resulting minimum available 
pressure, find the corresponding pressure range 
in Table AP201.l. 

3. The maximum developed length for water piping is the 
actual length of pipe between the source of supply and 
the most remote fixture, including either hot (through 
the water heater) or cold water branches multiplied by a 
factor of 1.2 to compensate for pressure loss through 

866 

fittings. Select the appropriate column in Table 
AP201.1 equal to or greater than the calculated maxi
mum developed length. 

4. To determine the size of the water service pipe, meter 
and main distribution pipe to the building using the 
appropriate table, follow down the selected "maximum 
developed length" column to a fixture unit equal to or 
greater than the total installation demand calculated by 
using the "combined" w.s.f.u. column of Table 
AP201.l. Read the water service pipe and meter sizes 
in the first left-hand column and the main distribution 
pipe to the building in the second left-hand column on 
the same row. 

5. To determine the size of each water distribution pipe, 
start at the most remote outlet on each branch (either 
hot or cold branch) and, working back toward the main 
distribution pipe to the building, add up the w.s.f.u. 
demand passing through each segment of the distribu
tion system using the related hot or cold column of 
Table AP201.l. Knowing demand, the size of each seg
ment shall be read from the second left-hand column of 
the same table and the maximum developed length col
umn selected in Steps 1 and 2, under the same or next 
smaller size meter row. In no case does the size of any 
branch or main need to be larger than the size of the 
main distribution pipe to the building established in 
Step 4. 
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TABLE AP201.1 . 
MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING BASED ON WATER SUPPLY FIXTURE UNIT VALUES (w.s.f.u.) 

METER AND SERVICE PIPE DISTRIBUTION PIPE MAXIMUM DEVELOPMENT LENGTH (feet) 
(inches) (inches) 

Pressure Range 30 to 39 psi 40 60 80 100 150 200 250 300 400 500 

3/4 112· 2.5 2 1.5 1.5 1 1 0.5 0.5 0 0 
3/4 3/4 9.5 7.5 6 5.5 4 3.5 3 2.5 2 1.5 
3/4 1 32 25 20 16.5 11 9 7.8 6.5 5.5 4.5 
1 1 32 32 27 21 13.5 10 8 7 5.5 5 

3/4 1114 32 32 32 32 30 24 20 17 13 10.5 
1 11/4 80 80 70 61 45 34 27 22 16 12 

1112 1114 80 80 80 75 54 40 31 25 17.5 13 

1 1112 87 87 87 87 84 73 64 56 45 36 
1112 1112 151 151 151 151 117 92 79 69 54 43 
2 1112 151 151 151 151 128 99 83 72 56 45 
1 2 87 87 87 87 87 87 87 87 87 86 

1112 2 275 275 275 275 258 223 196 174 144 122 

2 2 365 365 365 365 318 266 229 201 160 134 
2 2112 533 533 533 533 533 495 448 409 353 311 

METER AND SERVICE PIPE DISTRIBUTION PIPE 
MAXIMUM DEVELOPMENT LENGTH (feet) 

(inches) (inches) 

Pressure Range 40 to 49 psi 40 60 80 100 150 200 250 300 400 500 

3/4 112· 3 2.5 2 1.5 1.5 1 1 0.5 0.5 0.5 
3/4 3/4 9.5 9.5 8.5 7 5.5 4.5 3.5 3 2.5 2 
3/4 1 32 32 32 26 18 13.5 10.5 9 7.5 6 

1 1 32 32 32 32 21 15 11.5 9.5 7.5 6.5 
3/4 1114 32 32 32 32 32 32 32 27 21 16.5 
1 1114 80 80 80 80 65 52 42 35 26 20 

1112 11/4 80 80 80 80 75 59 48 39 28 21 

1 1112 87 87 87 87 87 87 87 78 65 55 
1112 1112 151 151 151 151 151 130 109 93 75 63 
2 1112 151 151 151 151 151 139 115 98 77 64 

1 2 87 87 87 87 87 87 87 87 87 87 
1112 2 275 275 275 275 275 275 264 238 198 169 
2 2 365 365 365 365 365 349 304 270 220 185 
2 2112 533 533 533 533 533 533 533 528 456 403 

(continued) 
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TABLE AP201.1-continued 
MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING BASED ON WATER SUPPLY FIXTURE UNIT VALUES (w.s.f.u.) 

METER AND SERVICE PIPE DISTRIBUTION PIPE 
(inches) (inches) 

Pressure Range 50 to 60 psi 40 

3/4 112· 3 
3/4 3/4 9.5 
3/4 1 32 
1 1 32 

3/4 1114 32 
1 1114 80 

1112 1114 80 
1 1112 87 

1112 1112 151 
2 1112 151 
1 2 87 

1112 2 275 
2 2 365 
2 2112 533 

METER AND SERVICE PIPE DISTRIBUTION PIPE 
(inches) (Inches) 

Pressure Range Over 60 40 

3/4 112· 3 
3/4 % 9.5 
3/4 1 32 
1 1 32 

3/4 11/4 32 
1 1114 80 

1112 1114 80 
1 1112 87 

1112 1112 151 
2 1112 151 
1 2 87 

1112 2 275 
2 2 365 
2 2112 533 

For SI: 1 inch= 25.4, 1 foot= 304.8 mm, 1 pound per square inch= 6.895 kPa. 
a. Minimum size for building supply is a 3/ 4-inch pipe. 
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32 
32 
32 

80 
80 

87 

151 
151 

87 
275 
365 
533 

60 

3 

9.5 
32 
32 

32 
80 
80 

87 
151 

151 
87 
275 

368 

533 

MAXIMUM DEVELOPMENT LENGTH (feet) 

80 100 150 200 250 300 400 500 

2.5 2 1.5 1 1 1 0.5 0.5 
9.5 8.5 6.5 5 4.5 4 3 2.5 
32 32 25 18.5 14.5 12 9.5 8 
32 32 30 22 16.5 13 10 8 
32 32 32 32 32 32 29 24 

' 80 80 80 68 57 48 35 28 
80 80 80 75 63 53 39 29 
87 87 87 87 87 87 82 70 
151 151 151 151 139 120 94 79 
151 151 151 151 146 126 97 81 
87 87 87 87 87 87 87 87 

275 275 275 275 275 275 247 213 
365 365 365 365 365 329 272 232 
533 533 533 533 533 533 533 486 

MAXIMUM DEVELOPMENT LENGTH (feet) 

80 100 150 200 250 300 400 500 

3 2.5 2 1.5 1.5 1 1 0.5 
9.5 9.5 7.5 6 5 4.5 3.5 3 
32 32 32 24 19.5 15.5 11.5 9.5 
32 32 32 28 28 17 12 9.5 
32 32 32 32 32 32 32 30 
80 80 80 80 69 60 46 36 
80 80 80 80 76 65 50 38 
87 87 87 87 87 87 87 84 
151 151 151 151 151 144 114 94 
151 151 151 151 151 151 118 97 
87 87 87 87 87 87 87 87 

275 275 275 275 275 275 275 252 
368 368 368 368 368 368 318 273 
533 533 533 533 533 533 533 533 
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APPENDIX R 

LIGHT STRAW-CLAY CONSTRUCTION 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION AR101 
GENERAL 

AR101.1 Scope. This appendix shall govern the use of light 
straw-clay as a nonbearing building material and wall infill 
system. 

SECTION AR102 
DEFINITIONS 

AR102.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of the International Residential 
Code for general definitions. 

CLAY. Inorganic soil with particle sizes ofless than 0.00008 
inch (0.002 mm) having the characteristics of high to very 
high dry strength and medium to high plasticity. 

CLAY SLIP. A suspension of clay soil in water. 

CLAY SOIL. Inorganic soil containing 50 percent or more 
clay by volume. 

INFILL. Light straw-clay that is placed between the struc
tural members of a building. 

LIGHT STRAW-CLAY. A mixture of straw and clay com
pacted to form insulation and plaster substrate between or 
around structural and nonstructural members in a wall. 

NONBEARING. Not bearing the weight of the building other 
than the weight of the light straw-clay itself and its finish. 

STRAW. The dry stems of cereal grains after the seed heads 
have been removed. 

VOID. Any space in a light straw-clay wall in which a 2-inch 
(51 mm) sphere can be inserted. 

SECTION AR103 
NONBEARING LIGHT STRAW-CLAY 

CONSTRUCTION 

AR103.1 General. Light straw-clay shall be limited to infill 
between or around structural and nonstructural wall framing 
members. 

AR103.2 Structure. The structure of buildings using light 
straw-clay shall be in accordance with the International Resi
dential Code or shall be in accordance with an approved 
design by a registered design professional. 

AR103.2.1 Number of stories. Use of light straw-clay 
infill shall be limited to buildings that are not more than 
one story above grade plane. · 

Exception: Buildings using light straw-clay infill that 
are greater than one story above grade plane shall be in 
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accordance with an approved design by a registered 
design professional. 

AR103.2.2 Bracing. Wind and seismic bracing shall be in 
accordance with Section R602.10 and shall use Method 
LIB. The required length of bracing shall comply with 
Section R602.10.3, with the additional requirements that 
Table 602.10.3(3) shall be applicable to buildings in Seis
mic Design Category C, and that the minimum total length 
of bracing in Table R602.10.3(3) shall be increased by 90 
percent. In lieu of these prescriptive requirements, wind 
and seismic bracing shall be in accordance with an 
approved design by a registered design professional. 
Walls with light straw-clay infill shall not be sheathed 
with solid sheathing. 

AR103.2.3 Weight of light straw-clay. Light straw-clay 
shall be deemed to have a design dead load of 40 pounds 
per cubic foot (640 kg per cubic meter) unless otherwise 
demonstrated to the building official. 

AR103.2.4 Reinforcement of light straw-clay. Light 
straw-clay shall be reinforced as follows: 

1. Vertical reinforcing shall be not less than nominal 2-
inch by 6-inch (51 mm by 152 mm) wood members 
at not more than 32 inches (813 mm) on center 
where the vertical reinforcing is nonload bearing 
and at 24 inches (610 mm) on center where it is load 

· bearing. The vertical reinforcing shall not exceed an 
unrestrained height of 10 feet (3048 mm) and shall 
be attached at top and bottom in accordance with 
Chapter 6 of the this code. In lieu of these require
ments, vertical reinforcing shall be in accordance 
with an approved design by a registered design pro
fessional. 

2. Horizontal reinforcing shall be installed in the center 
of the wall at not more than 24 inches (610 mm) on 
center and shall be secured to vertical members. 
Horizontal reinforcing shall be of any of the follow
ing: 3

/ 4-inch (19.1 mm) bamboo, 1
/ 2-inch (12.7 mm) 

fiberglass rod, 1-inch (25 mm) wood dowel or nomi
nal 1-inch by 2-inch (25 mm by 51 mm) wood. 

AR103.3 Materials. The materials used in light straw-clay 
construction shall be in accordance with Sections AR103.3.1 
through AR103.3.4. 

AR103.3.1 Straw. Straw shall be wheat, rye, oats, rice or 
barley, and shall be free of visible decay and insects. 

AR103.3.2 Clay soil. Suitability of clay soil shall be 
determined in accordance with the Figure 2 Ribbon Test or 
the Figure 3 Ball Test of the Appendix to ASTM E 2392/ 
E2392M. 
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AR103.3.3 Clay slip. Clay slip shall be of sufficient vis
cosity such that a finger dipped in the slip and withdrawn 
remains coated with an opaque coating. 

AR103.3.4 Light straw-clay mixture. Light straw-clay 
shall contain not less than 65 percent and not more than 85 
percent straw, by volume of bale-compacted straw to clay 
soil. Loose straw shall be mixed and coated with clay slip 
such that there is not more than 5 percent uncoated straw. 

AR103.4 Wall construction. Light straw-clay wall construc
tion shall be in accordance with the requirements of Sections 
AR103.4.l through AR103.4.7. 

AR103.4.l Light straw-clay maximum thickness. Light 
straw-clay shall be not more than 12 inches (305 mm) 
thick, to allow adequate drying of the installed material. 

AR103.4.2 Distance above grade. Light straw-clay and 
its exterior finish shall be not less than 8 inches (203 mm) 
above exterior finished grade. 

AR103.4.3 Moisture barrier. An approved moisture bar..: 
rier shall separate the bottom of light straw-clay walls 
from any masonry or concrete foundation or slab that 
directly supports the walls. Penetrations and joints in the 
barrier shall be sealed with an approved sealant. 

AR103.4.4 Contact with wood members. Light straw
clay shall be permitted to be in contact with untreated 
wood members. 

AR103.4.5 Contact with nonwood structural members. 
Nonwood structural members in contact with light straw
clay shall be resistant to corrosion or shall be coated to 
prevent corrosion with an approved coating. 

AR103.4.6 Installation. Light straw-clay shall be 
installed in accordance with the following: · 

1. Formwork shall be sufficiently strong to resist bow
ing where the light straw-clay is compacted into the 
forms. 

2. Light straw-clay shall be uniformly placed into forms 
and evenly tamped to achieve stable walls free of 
voids. Light straw-clay shall be placed in lifts of not 
more than 6 inches (152 mm) and shall be thoroughly 
tamped before additional material is added. 

3. Formwork shall be removed from walls within 24 
hours after tamping, and walls shall remain exposed 
until moisture content is in accordance with Section 
AR103.5.l. Visible voids shall be patched with light 
straw-clay prior to plastering. 

AR103.4.7 Openings in walls. Openings in walls shall be 
in accordance with the following: 
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1. Rough framing for doors and windows shall be fas
tened to structural members in accordance with the 
International Residential Code. Windows and doors 
shall be flashed in accordance with the International 
Residential Code. 

2. An approved moisture barrier shall be installed at 
window sills in light straw-clay walls prior to instal
lation of windows. 

AR103.5 Wall finishes. The interior and exterior surfaces of 
light straw-clay walls shall be protected with a finish in 
accordance with Sections AR103.5.1 through AR103.5.5. 

AR103.5.1 Moisture content of light straw-clay prior to 
application of finish. Light straw-clay walls shall be dry 
to a moisture content of not more than 20 percent at a 
depth of 4 inches (102 mm), as measured from each side 
of the wall, prior to the application of finish on either side 
of the wall. Moisture content shall be measured with a 
moisture meter equipped with a probe that is designed for 
use with baled straw or hay. 

AR103.5.2 Plaster fmish. Exterior plaster finishes shall 
be clay plaster or lime plaster. Interior plaster finishes 
shall be clay plaster, lime plaster or gypsum plaster. Plas
ters shall be permitted to be applied directly to the surface 
of the light straw-clay walls without reinforcement, except 
that the juncture of dissimilar substrates shall be in accor
dance with Section AR103.5.3. Plasters shall have a thick
ness of not less than 1

/ 2 inch (12.7 mm) and not more than 
1 inch (25 mm) and shall be installed in not less than two 
coats. Exterior clay plaster shall be finished with a lime
based or silicate-mineral coating. 

AR103.5.3 Separation of wood and plaster. Where 
wood framing occurs in light straw-clay walls, such wood 
surfaces shall be separated from exterior plaster with 
No.15 asphalt felt, Grade D paper or other approved mate
rial except where the wood is preservative treated or natu
rally durable. 

Exception: Exterior clay plasters shall not be required 
to be separated from wood. 

AR103.5.4 Bridging across dissimilar substrates. 
Bridging shall be installed across dissimilar substrates 
prior to the application of plaster. Acceptable bridging 
materials include: expanded metal lath, woven wire mesh, 
welded wire mesh, fiberglass mesh, reed matting or bur
lap. Bridging shall extend not less than 4 inches (102 mm), 
on both sides of the juncture. 

AR103.5.5 Exterior siding. Exterior wood, metal or com
posite material siding shall be spaced not less than 3/ 4 inch 
(19.l mm) from the light straw-clay such that a ventilation 
space is created to allow for moisture diffusion. The siding 
shall be fastened to wood furring strips in accordance with 
the manufacturer's instructions. Furring strips shall be 
spaced not more than 32 inches (813 mm) on center, and 
shall be securely fastened to the vertical wall reinforcing 
or structural framing. Insect screening shall be provided at 
the top and bottom of the ventilation space. An air barrier 
consisting of not more than 3

/ 8-inch-thick (9.5 mm) clay 
plaster or lime plaster shall be applied to the light straw
clay prior to the application of siding. 
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SECTION AR104 
THERMAL INSULATION 

AR104.1 R-value. Light straw-clay, where installed in accor
dance with this appendix, shall be deemed to have an R-value 
of 1.6 per inch. 

SECTION AR105 
REFERENCED STANDARD 

ASTME2392/ 
E 2392M-10 Standard Guide for Design of Earthen Wall 

Building Systems .................. AR103.3.2 
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APPENDIXS 

STRA WBALE CONSTRUCTION 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION AS101 
GENERAL 

ASlOl.1 Scope. This appendix provides prescriptive and per
fonnance-based requirements for the use of baled straw as a 
building material. Other methods of strawbale construction 
shall be subject to approval in accordance with Section 
104.11 of this code. Buildings using strawbale walls shall 
comply with the this code except as otherwise stated in this 
appendix. 

SECTION AS102 
DEFINITIONS 

AS102.1 Definitions. The following words and terms shall, 
for the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of the International Residential 
Code for general definitions. 

BALE. Equivalent to straw bale. 

CLAY. Inorganic soil with particle sizes less than 0.00008 
inch (0.002 mm) having the characteristics of high to very 
high dry strength and medium to high plasticity. 

CLAY SLIP. A suspension of clay particles in water. 

FINISH. Completed compilation of materials on the interior 
or exterior faces of stacked bales. 

FLAKE. An intact section of compressed straw removed 
from an untied bale. 

LAID FLAT. The orientation of a bale with its largest faces 
horizontal, its longest dimension parallel with the wall plane, 
its ties concealed in the unfinished wall and its straw lengths 
oriented across the thickness of the wall. 

LOAD-BEARING WALL. A strawbale wall that supports 
more than 100 pounds per linear foot (1459 Nim) of vertical 
load in addition its own weight. 

MESH. An openwork fabric of linked strands of metal, plas
tic, or natural or synthetic fiber, embedded in plaster. 

NONSTRUCTURAL WALL. Walls other than load-bear
ing walls or shear walls. 

ON-EDGE. The orientation of a bale with its largest faces ver
tical, its longest dimension parallel with the wall plane, its ties 
on the face of the wall and its straw lengths oriented vertically. 

PIN. A vertical metal rod, wood dowel or bamboo, driven 
into the center of stacked bales, or placed on opposite sur
faces of stacked bales and through-tied. 

PLASTER. Gypsum or cement plaster, as defined in Sections 
R702 and AS 104, or clay plaster, soil-cement plaster, lime plas
ter or cement-lime plaster as defined in Section AS104. 
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PRECOMPRESSION. Vertical compression of stacked 
bales before the application of finish. 

REINFORCED PLASTER. A plaster containing mesh rein
forcement. 

RUNNING BOND. The placement of straw bales such that 
the head joints in successive courses are offset not less than 
one-quarter the bale length. 

SHEAR WALL. A strawbale wall designed and constructed 
to resist lateral seismic and wind forces parallel to the plane 
of the wall in accordance with Section AS106.13. 

SKIN. The compilation of plaster and reinforcing, if any, 
applied to the surface of stacked bales. 

STRUCTURAL WALL. A wall that meets the definition for 
a load-bearing wall or shear wall. 

STACK BOND. The placement of straw bales such that head 
joints in successive courses are vertically aligned. 

STRAW. The dry stems of cereal grains after the seed heads 
have been removed. 

STRAW BALE. A rectangular compressed block of straw, 
bound by ties. 

STRA WBALE. The adjective form of straw bale. 

STRAW-CLAY. Loose straw mixed and coated with clay slip. 

TIE. A synthetic fiber, natural fiber or metal wire used to 
confine a straw bale. 

TRUTH WINDOW. An area of a strawbale wall left without 
its finish, to allow view of the straw otherwise concealed by its 
finish. 

SECTION AS103 
BALES 

AS103.1 Shape. Bales shall be rectangular in shape. 

AS103.2 Size. Bales shall have a height and thickness of not 
less than 12 inches (305 mm), except as otherwise permitted 
or required in this appendix. Bales used within a continuous 
wall shall be of consistent height and thickness to ensure even 
distribution of loads within the wall system. 

AS103.3 Ties. Bales shall be confined by synthetic fiber, nat
ural fiber or metal ties sufficient to maintain required bale 
density. Ties shall be not less than 3 inches (76 mm) and not 
more than 6 inches (152 mm) from the two faces without ties 
and shall be spaced not more than 12 inches (305 mm) apart. 
Bales with broken ties shall be retied with sufficient tension 
to maintain required bale density. 

AS103.4 Moisture content. The moisture content of bales at 
the time of application of the first coat of plaster or the instal-
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lation of another finish shall not exceed 20 percent of the 
weight of the bale. The moisture content of bales shall be 
determined by use of a moisture meter designed for use with 
baled straw or hay, equipped with a probe of sufficient length 
to reach the center of the bale. Not less than 5 percent and not 
less than 10 bales used shall be randomly selected and tested. 

AS103.5 Density. Bales shall have a dry density of not less 
than 6.5 pounds per cubic foot (104 kg/cubic meter). The dry 
density shall be calculated by subtracting the weight of the 
moisture in pounds (kg) from the actual bale weight and 
dividing by the volume of the bale in cubic feet (cubic 
meters). Not less than 2 percent and not less than five bales to 
be used shall be randomly selected and tested on site. 

AS103.6 Partial bales. Partial bales made after original fabri
cation shall be retied with ties complying with Section 
AR103.3. 

AS103.7 Types of straw. Bales shall be composed of straw 
from wheat, rice, rye, barley or oat. 

AS103.8 Other baled material. The dry stems of other cereal 
grains shall be acceptable where approved by the building offi
cial. 

SECTION AS104 
FINISHES 

AS104.1 General. Finishes applied to strawbale walls shall 
be any type permitted by this code, and shall comply with this 
section and with Chapters 3 and 7 of this code unless stated 
otherwise in this section. 

AS104.2 Purpose, and where required. Strawbale walls 
shall be finished so as to provide mechanical protection, fire 
resistance and protection from weather and to restrict the pas
sage of air through the bales, in accordance with this appen
dix and this code. Vertical strawbale wall surfaces shall 
receive a coat of plaster not less than 3

/ 8 inch (10 mm) thick, 
or greater where required elsewhere in this appendix, or shall 
fit tightly against a solid wall panel. The tops of strawbale 
walls shall receive a coat of plaster not less than 3

/ 8 inch (10 
mm) thick where straw would otherwise be exposed. 

Exception: Truth windows shall be permitted where a 
fire-resistance rating is not required. Weather-exposed 
truth windows shall be fitted with a weather-tight cover. 
Interior truth windows in Climate Zones 5, 6, 7, 8 and 
Marine 4 shall be fitted with an air-tight cover. 

AS104.3 Vapor retarders. Class I and II vapor retarders 
shall not be used on a strawbale wall, nor shall any other 
material be used that has a vapor permeance rating of less 
than 3 perms, except as permitted or required elsewhere in 
this appendix. 

AS104.4 Plaster. Plaster applied to bales shall be any type 
described in this section, and as required or limited in this 
appendix. Plaster thickness shall not exceed 2 inches (51 mm). 

AS104.4.1 Plaster and membranes. Plaster shall be 
applied directly to strawbale walls to facilitate transpira
tion of moisture from the bales, and to secure a mechanical 
bond between the skin and the bales, except where a mem
brane is allowed or required elsewhere in this appendix. 
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AS104.4.2 Lath and mesh for plaster. The surface of the 
straw bales functions as lath, and other lath or mesh shall 
not be required, except as required for out-of-plane resis
tance by Table AS105.4 or for structural walls by Tables 
AS106.12 and AS106.13(1). 

AS104.4.3 Clay plaster. Clay plaster shall comply with 
Sections AS104.4.3.l through AS104.4.3.6. 

AS104.4.3.l General. Clay plaster shall be any plaster 
having a clay or clay-soil binder. Such plaster shall 
contain sufficient clay to fully bind the plaster, sand or 
other inert granular material, and shall be permitted to 
contain reinforcing fibers. Acceptable reinforcing 
fibers include chopped straw, sisal and animal hair. 

AS104.4.3.2 Lath and mesh. Clay plaster shall not be 
required to contain reinforcing lath or mesh except as 
required in Tables AS105.4 and AS106.13(1). Where 
provided, mesh shall be natural fiber, corrosion-resis
tant metal, nylon, high-density polypropylene or other 
approved material. 

AS104.4.3.3 Thickness and coats. Clay plaster shall 
be not less than 1 inch (25 mm) thick, except where 
required to be thicker for structural walls as described 
elsewhere in this appendix, and shall be applied in not 
less than two coats. 

AS104.4.3.4 Rain-exposed. Clay plaster, where 
exposed to rain, shall be finished with lime wash, lime 
plaster, linseed oil or other approved erosion-resistant 
finish. 

AS104.4.3.5 Prohibited finish coat. Plaster containing 
Portland cement shall not be permitted as a finish coat 
over clay plasters. 

AS104.4.3.6 Plaster additives. Additives shall be per
mitted to increase plaster workability, durability, 
strength or water resistance. 

AS104.4.4 Soil-cement plaster. Soil-cement plaster shall 
comply with Sections AS104.4.4.1 through AS104.4.4.3. 

AS104.4.4.1 General. Soil-cement plaster shall be 
composed of soil (free of organic matter), sand and not 
less than 10 percent and not more than 20 percent Port
land cement by volume, and shall be permitted to con
tain reinforcing fibers. 

AS104.4.4.2 Lath and mesh. Soil-cement plaster shall 
use any corrosion-resistant lath or mesh permitted by 
this code, or as required in Section AS106 where used 
on structural walls. 

AS104.4.4.3 Thickness. Soil-cement plaster shall be 
not less than 1 inch (25 mm) thick. 

AS104.4.5 Gypsum plaster. Gypsum plaster shall comply 
with Section R702. Gypsum plaster shall be limited to use 
on interior surfaces of nonstructural walls, and as an inte
rior finish coat over a structural plaster that complies with 
this appendix. 

AS104.4.6 Lime plaster. Lime plaster shall comply with 
Sections AS104.4.6.1 and AS104.4.6.3. 
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AS104.4.6.1 General. Lime plaster is any plaster with 
a binder that is composed of calcium hydroxide 
(CaOH) including Type N or S hydrated lime, hydrau
lic lime, natural hydraulic lime or quicklime. Hydrated 
lime shall comply with ASTM C 206. Hydraulic lime 
shall comply with ASTM C 1707. Natural hydraulic 
lime shall comply with ASTM C 141 and EN 459. 
Quicklime shall comply with ASTM C 5. 

AS104.4.6.2 Thickness and coats. Lime plaster shall 
be not less than 7

/ 8 inch (22 mm) thick, and shall be 
applied in not less than three coats. 

AS104.4.6.3 On structural walls. Lime plaster on 
strawbale structural walls in accordance with Table 
AS106.12 or Table AS106.13(1) shall use a binder of 
hydraulic or natural hydraulic lime. 

AS104.4.7 Cement-lime plaster. Cement-lime plaster 
shall be plaster mixes CL, For FL, as described in ASTM C 
926. 

AS104.4.8 Cement plaster. Cement plaster shall conform 
to ASTM C 926 and shall comply with Sections R703.6.2, 
R703.6.4 and R703.6.5, except that the amount of lime in 
plaster coats shall be not less than 1 part lime to 6 parts 
cement to allow a minimum acceptable vapor permeabil
ity. The combined thickness of plaster coats shall be not 
more than 11

/ 2 inches (38 mm) thick. 

SECTION AS105 
STRAWBALE WALLS-GENERAL 

AS105.l General. Strawbale walls shall be designed and 
constructed in accordance with this section. Strawbale struc
tural walls shall be in accordance with the additional require
ments of Section AS106. 

AS105.2 Building requirements for use of strawbale non
structural walls. Buildings using strawbale nonstructural 
walls shall be subject to the following limitations and require
ments: 

1. Number of stories: not more than one, except that two 
stories shall be allowed with an approved engineered 
design. 

2. Building height: not more than 25 feet (7620 mm). 

3. Wall height: in accordance with Table AS105.4. 

4. Braced wall panel length, and increase in Seismic 
Design Categories C, D0, D1 and D2: the required length 
of bracing for buildings using strawbale nonstructural 
walls shall comply with Section R602. l 0.3 of this code, 
with the additional requirements that Table 602.10.3(3) 
shall be applicable to buildings in Seismic Design Cate
gory C, and that the minimum total length of braced 
wall panels in Table R602.10.3(3) shall be increased by 
60 percent. 

AS105.3 Sill plates. Sill plates shall support and be flush 
with each face of the straw bales above and shall be of natu
rally durable or preservative-treated wood where required by 
this code. Sill plates shall be not less· than nominal 2 inches 
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by 4 inches (51mmby102 mm) with anchoring complying 
with Section R403.1.6 and the additional requirements of 
Tables AS105.4 and AS106.6(1), where applicable. 

AS105.4 Out-of-plane resistance and unrestrained wall 
dimensions. Strawbale walls shall employ a method of out
of-plane resistance in accordance with Table AS105.4, and 
comply with its associated limits and requirements. 

AS105.4.l Determination of out-of-plane loading. Out
of-plane loading for the use of Table AS105.4 shall be in 
terms of the design wind speed and seismic design cate
gory as determined in accordance with Sections R301.2.1 
and R301.2.2 of this code. 

AS105.4.2 Pins. Pins used for out-of-plane resistance 
· shall comply with the following or shall be in accordance 

with an approved engineered design. Pins shall be exter
nal, internal or a combination of the two. 

1. Pins shall be 1
/ 2-inch-diameter (12.7 mm) steel, 3

/4-

inch-diameter (19.1 mm) wood or 1
/ 2-inch-diameter 

(12.7 mm) bamboo. 

2. External pins shall be installed vertically on both 
sides of the wall at a spacing of not more than 24 
inches (610 mm) on center. External pins shall have 
full lateral bearing on the sill plate and the top plate or 
roof-bearing element, and shall be tightly tied 
through the wall to an opposing pin with ties spaced 
not more than 32 inches (813 mm) apart and not more 
than 8 inches (203 mm) from each end of the pins. 

3. Internal pins shall be installed vertically within the 
center third of the bales, at spacing of not more than 
24 inches (610 mm) and shall extend from top 
course to bottom course. The bottom course shall be 
similarly connected to its support and the top course 
shall be similarly connected to the roof- or floor
bearing member above with pins or other approved 
means. Internal pins shall be continuous or shall 
overlap through not less than one bale course. 

AS105.5 Connection of light-framed walls to strawbale 
walls. Light-framed walls perpendicular to, or at an angle to a 
straw bale wall assembly, shall be fastened to the bottom and 
top wood members of the strawbale wall in accordance with 
requirements for wood or cold-formed steel light-framed 
walls in this code, or the abutting stud shall be connected to 
alternating straw bale courses with a 1

/ 2-inch diameter (12.7 
mm) steel, 3

/ 4-inch-diameter (19.l mm) wood or 5
/ 8-inch

diameter (15.9 mm) bamboo dowel, with not less than 8-inch 
(203 mm) penetration. 

AS105.6 Moisture control. Strawbale walls shall be pro
tected from moisture intrusion and damage in accordance 
with Sections AS105.6.l through AS105.6.8. 

AS105.6.1 Water-resistant barriers and vapor perme
ance ratings. Plastered bale walls shall be constructed 
without any membrane barrier between straw and plaster 
to facilitate transpiration of moisture from the bales, and to 
secure a structural bond between straw and plaster, except 
as permitted or required elsewhere in this appendix. 

877 



APPENDIXS 

TABLE AS105.4 
OUT-OF-PLANE RESISTANCE AND UNRESTRAINED WALL DIMENSIONS 

FOR WIND 
FOR SEISMIC 

UNRESTRAINED WALL DIMENSIONS, Hb 
MESH STAPLE SPACING 

METHOD OF DESIGN DESIGN Limit based on bale AT BOUNDARY 
OUT-OF-PLANE RESISTANCE0 SPEEDS Absolute limit 

(mph) 
CATEGORIES in feet 

thickness T" RESTRAINTS 
in feet(mm) 

Nonplaster finish or unreinforced plaster :5 100 A,B,C,D0 H:5 8 H:5 5T None required 

Pins per Section AS105.4.2 :5 100 A,B,C,D0 H::512 H:5 8T None required 

Pins per Section AS105.4.2 :5 110 
A,B,C, 

H::510 H::57T None required 
Do,D1,D2 

Reinforced0 clay plaster :5 110 
A,B,C, 

H:5 10 
H::5 8T05 

::5 6 inches 
Do,D1,D2 (H :5 140T05

) 

Reinforced0 clay plaster :5 110 
A,B,C, 

10<H::5 12 
H :5 8T0

·
5 

:5 4 inches" 
Do,D1,D2 (H ::5 140T0

·
5
) 

Reinforced0 cement, cement-lime, lime 
:5 110 

A,B,C, 
H::5 l0 

H::5 9T05 

::5 6 inches 
or soil-cement plaster Do,D1,D2 (H ::5 157T05

) 

Reinforced0 cement, cement-lime, lime 
:5 120 

A,B,C, 
H::512 

H:5 9T05 

::5 4 inches" 
or soil-cement plaster Do,D1,D2 (H :5 157T05

) 

For SI: 1 mch = 25.4 mm, 1 foot= 304.8 mm. 
a. Finishes applied to both sides of stacked bales. Where different finishes are used on opposite sides of a wall, the more restrictive requirements shall apply. 
b. H = Stacked bale height in feet (mm) between sill plate and top plate or other approved horizontal restraint, or the horizontal distance in feet (mm) between 

approved vertical restraints. For load-bearing walls, H refers to vertical height only. 
c. T =Bale thickness in feet (mm). 
d. Plaster reinforcement shall be any mesh allowed in Table AS 106.16 for the matching plaster type, and with staple spacing in accordance with this table. Mesh 

shall be installed in accordance with Section AS106.9. 
e. Sill plate attachment shall be with 5/ 8-inch anchor bolts or approved equivalent at not more than 48 inches on center where staple spacing is required to be :;;; 4 

inches. 

Where a water-resistant barrier is placed behind an exte
rior finish, it shall have a vapor permeance rating of not 
less than 5 perms, except as pennitted or required else
where in this appendix. 

AS105.6.2 Vapor retarders. Wall finishes shall have an 
equivalent vapor permeance rating of a Class III vapor 
retarder on the interior side of exterior strawbale walls in 
Climate Zones 5, 6, 7, 8 and Marine 4, as defined in Chap
ter 11. Bales in walls enclosing showers or steam rooms 
shall be protected on the interior side by a Class I or Class 
Il vapor retarder. 

AS105.6.3 Penetrations in exterior strawbale walls. 
Penetrations in exterior strawbale walls shall be sealed 
with an approved sealant or gasket on the exterior side of 
the wall in all climate zones, and on the interior side of the 
wall in Climate Zones 5, 6, 7, 8 and Marine 4, as defined 
in Chapter 11. 

AS105.6.4 Horizontal surfaces. Bale walls and other bale 
elements shall be provided with a water-resistant barrier at 
weather-exposed horizontal surfaces. The water-resistant 
barrier shall be of a material and installation that will prevent 
water from entering the wall system. Horizontal surfaces 
shall include exterior window sills, sills at exterior niches 
and buttresses. The finish material at such surfaces shall be 
sloped not less than 1 unit vertical in 12 units horizontal (8-
percent slope) and shall drain away from bale walls and ele
ments. Where the water-resistant barrier is below the finish 
material, it shall be sloped not less than 1 unit vertical in 12 
units horizontal (8-percent slope) and shall drain to the out
side surface of the bales wall's vertical finish. 
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AS105.6.5 Separation of bales and concrete. A sheet or 
liquid-applied Class Il vapor retarder shall be installed 
between bales and supporting concrete or masonry. The 
bales shall be separated from the vapor retarder by not less 
than 3/ 4 inch (19.1 mm), and that space shall be filled with 
an insulating material such as wood or rigid insulation, or 
a material that allows vapor dispersion such as gravel, or 
other approved insulating or vapor dispersion material. 
Sill plates shall be installed at this interface in accordance 
with Section AS105.3. Where bales abut a concrete or 
masonry wall that retains earth, a Class Il vapor retarder 
shall be provided between such wall and the bales. 

AS105.6.6 Separation of bales and earth. Bales shall be 
separated from earth by not less than 8 inches (203 mm). 

AS105.6.7 Separation of exterior plaster and earth. 
Exterior plaster applied to straw bales shall be located not 
less than 6 inches (102 mm) above earth or 3 inches (51 
mm) above paved areas. 

AS105.6.8 Separation of wood and plaster. Where wood 
framing or wood sheathing occurs on the exterior face of 
strawbale walls, such wood surfaces shall be separated 
from exterior plaster with two layers of Grade D paper, 
No. 15 asphalt felt or other approved material in accor
dance with Section R703.6.3. 

Exceptions: 

1. Where the wood is preservative treated or natu
rally durable and is not greater than 11

/ 2 inches 
(38 mm) in width. 

2015 INTERNATIONAL RESIDENTIAL CODE® 



2. Clay plaster shall not be required to be separated 
from untreated wood that is not greater than 11

/ 2 
inches (38 mm) in width. 

AS105.7 Inspections. The building official shall inspect the 
following aspects of strawbale construction in accordance 
with Section R109.1: 

1. Sill plate anchors, as part of and in accordance with 
Section R109.1.1. 

2. Mesh placement and attachment, where mesh is 
required by this appendix. 

3. Pins, where required by and in accordance with Section 
AS105.4. 

SECTION AS106 
STRAWBALE WALLS-STRUCTURAL 

AS106.1 General. Plastered strawbale walls shall be permit
ted to be used as structural walls in one-story buildings in 
accordance with the prescriptive provisions of this section. 

AS106.2 Loads and other limitations. Live and dead loads 
and other limitations shall be in accordance with Section R301 
of the International Residential Code. Strawbale wall dead 
loads shall not exceed 60 psf (2872 N/m2

) per face area of wall. 

AS106.3 Foundations. Foundations for plastered strawbale 
walls shall be in accordance with Chapter 4. 

AS106.4 Configuration of bales. Bales in strawbale struc
tural walls shall be laid flat or on-edge and in a running bond 
or stack bond, except that bales in structural walls with unre
inforced plasters shall be laid in a running bond only. 

AS106.5 Voids and stuffing. Voids between bales in straw
bale structural walls shall not exceed 4 inches (102 mm) in 
width, and such voids shall be stuffed with flakes of straw or 
straw-clay, before application of finish. 

AS106.6 Plaster on structural walls. Plaster on load-bearing 
walls shall be in accordance with Table AS106.12. Plaster on 
shear walls shall be in accordance with Table AS106.13(1). 

AS106.6.1 Compressive strength. For plaster on straw
bale structural walls, the building official is authorized to 
require a 2-inch (51mm) cube test conforming to ASTM C 
109 to demonstrate a minimum compressive strength in 
accordance with Table AS106.6.1. 

AS106.7 Straightness of plaster. Plaster on strawbale struc
tural walls shall be straight, as a function of the bale wall sur
faces they are applied to, in accordance with all of the following: 

1. As measured across the face of a bale, straw bulges 
shall not protrude more than 3/ 4 inch (19.1 mm) across 2 
feet (610 mm) of its height or length. 

2. As measured across the face of a bale wall, straw bulges 
shall not protrude from the vertical plane of a bale wall 
more than 2 inches (51 mm) over 8 feet (2438 mm). 

3. The vertical faces of adjacent bales shall not be offset 
more than 3/ 8 inch (9.5 mm). 

AS106.8 Plaster and membranes. Strawbale structural 
walls shall not have a membrane between straw and plaster, 
or shall have attachment through the bale wall from one plas-
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ter skin to the other in accordance with an approved engi
neered design. 

TABLE AS106.6.1 
MINIMUM COMPRESSIVE STRENGTH FOR 

PLASTERS ON STRUCTURAL WALLS 

MINIMUM COMPRESSIVE 
PLASTER TYPE STRENGTH 

(psi) 

Clay 100 

Soil-cement 1000 

Lime 600 

Cement-lime 1000 

Cement 1400 

For SI: 1 pound per square inch= 6894.76 N/m2
• 

AS106.9 Mesh. Mesh in plasters on straw bale structural walls, 
and where required by Table AS105.4, shall be installed in 
accordance with Sections AS106.9.l through AS106:9.4. 

AS106.9.l Mesh laps. Mesh required by Table AS105.4 
or AS106.12 shall be installed with not less than 4-inch 
(102 mm) laps. Mesh required by Table AS106.13(1) or in 
walls designed to resist wind uplift of more than 100 plf 
(1459 Nim), shall run continuous vertically from sill plate 
to the top plate or roof-bearing element, or shall lap not 
less than 8 inches (203 mm). Horizontal laps in such mesh 
shall be not less than 4 inches (102 mm). 

AS106.9.2 Mesh attachment. Mesh shall be attached 
with staples to top plates or roof-bearing elements and to 
sill plates in accordance with all of the following: 

1. Staples. Staples shall be pneumatically driven, stain
less steel or electro-galvanized, 16 gage with 11

/ 2-inch 
(38 mm) legs, \ 6-inch (11.1 mm) crown; or manually 
driven, galvanized, 15 gage with 1-inch (25 mm) legs. 
Other staples shall be permitted to be used as designed 
by a registered design professional. Staples into pre
servative-treated wood shall be stainless.steel. 

2. Staple orientation. Staples shall be firmly driven 
diagonally across mesh intersections at the required 
spacing. 

3. Staple spacing. Staples shall be spaced not more 
than 4 inches (102 mm) on center, except where a 
lesser spacing is required by Table AS106.13(1) or 
Section AS 106.14, as applicable. 

AS106.9.3 Steel mesh. Steel mesh shall be galvanized, 
and shall be separated from preservative-treated wood by 
Grade D paper, No. 15 roofing felt or other approved bar
rier. 

AS106.9.4 Mesh in plaster. Required mesh shall be 
embedded in the plaster except where staples fasten the 
mesh to horizontal boundary elements. 

AS106.10 Support of plaster skins. Plaster skins on straw
bale structural walls shall be continuously supported along 
their bottom edge. Acceptable supports include: a concrete or 
masonry stem wall, a concrete slab-on-grade, a wood-framed 
floor blocked with an approved engineered design or a steel 
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angle anchored with an approved engineered design. A weep 
screed as described in Section R702.8.2.1 is not an acceptable 
support. 

AS106.11 Transfer of loads to and from plaster skins. 
Where plastered strawbale walls are used to support superim
posed vertical loads, such loads shall be transferred to the 
plaster skins by continuous direct bearing or by an approved 
engineered design. Where plastered strawbale walls are used 
to resist in-plane lateral loads, such loads shall be transferred 
to the reinforcing mesh from the structural member or assem
bly above and to the sill plate in accordance with Table 
AS106.13(3). 

AS106.12 Load-bearing walls. Plastered strawbale walls 
shall be permitted to be used as load-bearing walls in one-story 
buildings to support vertical loads imposed in accordance with 
Section R301, in accordance with and not more than the allow
able bearing capacities indicated in Table AS 106.12. 

AS106.12.1 Precompression of load-bearing strawbale 
walls. Prior to application of plaster, walls designed to be 
load bearing shall be precompressed by a uniform load of 
not less than 100 plf (1459 N/m). 

AS106.12.2 Concentrated loads. Concentrated loads 
shall be distributed by structural elements capable of dis
tributing the loads to the bearing wall within the allowable 
bearing capacity listed in Table AS106.12 for the plaster 
type used. 

AS106.13 Braced panels. Plastered strawbale walls shall be 
permitted to be used as braced wall panels for one-story 
buildings in accordance with Section R602.10 of the Interna
tional Residential Code, and with Tables AS106.13(1), 
AS106.13(2) and AS106.13(3). Wind design criteria shall be 
in accordance with Section R301.2.l. Seismic design criteria 
shall be in accordance with Section R301.2.2. 

TABLE AS106.12 
ALLOWABLE SUPERIMPOSED VERTICAL LOADS (LBS/FOOT) FOR PLASTERED LOAD-BEARING STRAWBALE WALLS 

PLASTER" ALLOWABLE 
WALL DESIGNATION (both sides) Minimum MESHb STAPLES• BEARING CAPACITYd 

thickness in Inches each side (pit) 

A Clay 11
/ 2 None required None required 400 

B Soil-cement 1 Required Required 800 

c Lime 1fs Required Required 500 

D Cement-lime 7/ 8 Required Required 800 

E Cement 7/ 8 Required Required 800 

For SI: 1 inch= 25.4mm, 1 pound per foot= 14.5939 Nim. 
a. Plasters shall conform to Sections AS104.4.3 through AS104.4.8, AS106.7 and AS106.10. 
b. Any metal mesh allowed by this appendix and installed in accordance with Section AS106.9. 
c. In accordance with Section AS 106.9 .2, except as required to transfer roof loads to the plaster skins in accordance with Section AS 106.11. 
d. For walls with a different plaster on each side, the lower value shall be used. 

TABLE AS106.13(1) 
PLASTERED STRAWBALE BRACED WALL PANEL TYPES 

PLASTER" (both sides) 
SILL PLATESb ANCHOR BOLT0 STAPLE 

WALL Thickness (nominal size in SPACING 
MESHd 

SPACING" 
DESIGNATION Type (minimum In inches inches) (inches on center) (inches) (inches on center) 

each side) 

Al Clay 1.5 2X4 32 None None 

A2 Clay 1.5 2X4 32 
2 X 2 high-density 

2 polypropylene 

A3 Clay 1.5 2X4 32 2 X 2 X 14gage 4 

B Soil-cement 1 4X4 24 2 x 2 x 14gage 2 

Cl Lime 118 2X4 32 17-gage woven wire 3 

C2 Lime 118 4X4 24 2 X 2 X 14gage 2 

D1 Cement-lime 1fs 4X4 32 17 gage woven wire 2 

D2 Cement-lime 7/8 4X4 24 2 X 2 X 14gage 2 

El Cement 118 4X4 32 2 X 2 X 14gage 2 

E2 Cement 1.5 4X4 24 2 X 2 X 14 gage 2 

SI: 1 inch= 25.4 mm 
a. Plasters shall conform with Sections AS104.4.3 through AS104.4.8, AS106.7, AS106.8 and AS106.12. 
b. Sill plates shall be Douglas fir-larch or southern pine and shall be preservative treated where required by the International Residential Code. 
c. Anchor bolts shall be in accordance with Section AS106.13.3 at the spacing shown in this table. 
d. Installed in accordance with Section AS106.9. 
e. Staples shall be in accordance with Section AS 106.9 .2 at the spacing shown in this table. 
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AS106.13.1 Bale wall thickness. The thickness of the 
stacked bale wall without its plaster shall be not less than 
15 inches (381 mm). 

AS106.13.2 Sill plates. Sill plates shall be in accordance 
with Table AS106.13(1). 

AS106.13.3 Sill plate fasteners. Sill plates shall be fas
tened with not less than 5

/ 8-inch-diameter (15.9 mm) steel 
anchor bolts with 3-inch by 3-inch by 3

/ 16-inch (76.2 mm 
by 76.2 mm by 4.8 mm) steel washers, with not less than 
7-inch (177.8 mm) embedment in a concrete or masonry 
foundation, or shall be an approved equivalent, with the 
spacing shown in Table AS106.13(1). Anchor bolts or 
other fasteners into framed floors shall be of an approved 
engineered design. 

AS106.14 Resistance to wind uplift forces. Plaster mesh in 
skins of strawbale walls that resist uplift forces from the roof 
assembly, as determined in accordance with Section R802.11, 
shall be in accordance with all of the following: 

APPENDIXS 

1. Plaster shall be any type and thickness allowed in Sec
tion AS104. 

2. Mesh shall be any type allowed in Table AS106.13(1), 
and shall be attached to top plates or roof-bearing ele
ments and to sill plates in accordance with Section 
AS106.9.2. 

3. Sill plates shall be not less than nominal 2-inch by 4-
inch (51 mm by 102 mm) with anchoring complying 
with Section R403.l.6. 

4. Mesh attached with staples at 4 inches (51 mm) on cen
ter shall be considered to be capable of resisting uplift 
forces of 100 plf (1459 N/m) for each plaster skin. 

5. Mesh attached with staples at 2 inches (51 mm) on cen
ter shall be considered to be capable of resisting uplift 
forces of 200 plf (2918 N/m) for each plaster skin. 

TABLE AS106.13(2) 
BRACING REQUIREMENTS FOR STRAWBALE BRACED WALL PANELS BASED ON WIND SPEED 

• EXPOSURE CATEGORY Bd 
• 25-FOOT MEAN ROOF HEIGHT 

MINIMUM TOTAL LENGTH (FEET) OF STRAWBALE BRACED WALL 
• 10-FOOT EAVE-TO-RIDGE HEIGHTd 
• 10-FOOT WALL HEIGHr 

PANELS REQUIRED ALONG EACH BRACED WALL LINE•,b,c,d 

• 2 BRACED WALL LINESd 

Basic wind speed 
Story location 

Braced wall line Strawbale braced wall Strawbale braced wall Strawbale braced wall 
(mph) spacing (feet) panel" A2, A3 panel" C1, C2, D1 panel" D2, E1, E2 

10 6.4 3.8 3.0 
20 8.5 5.1 4.0 

::; 85 One-story building 
30 10.2 6.1 4.8 
40 13.3 6.9 5.5 
50 16.3 7.7 6.1 
60 19.4 8.3 6.6 

10 6.4 3.8 3.0 
20 9.0 5.4 4.3 

::; 90 One-story building 
30 11.2 6.4 5.1 
40 15.3 7.4 5.9 
50 18.4 8.1 6.5 
60 21.4 8.8 7.0 

10 7.1 4.3 3.4 
20 10.2 6.1 4.8 

::; 100 One-story building 
30 14.3 7.2 5.7 
40 18.4 8.1 6.5 
50 22.4 9.0 7.1 
60 26.5 9.8 7.8 

10 7.8 4.7 3.7 
20 12.2 6.6 5.3 

::; 110 One-story building 
30 17.3 7.9 6.3 
40 22.4 9.0 7.1 
50 26.5 9.8 7.8 
60 31.6 11.4 8.5 

For SI: 1inch=25.4 mm, 1 foot= 305 mm, 1 mile per hour= 0.447 mis. 
a. Linear interpolation shall be permitted. 
b. All braced wall panels shall be without openings and shall have an aspect ratio (H:L) s 2: 1. 
c. Tabulated minimum total lengths are for braced wall lines using single braced wall panels with an aspect ratio (H:L) S 2:1, or using multiple braced wall 

panels with aspect ratios (H:L) s 1:1. For braced wall lines using two or more braced wall panels with an aspect ratio (H:L) > 1:1, the minimum total length 
shall be multiplied by the largest aspect ratio (H:L) of braced wall panels in that line. 

d. Subject to applicable wind adjustment factors associated with "All methods" in Table R602.10.3(2) 
e. Strawbale braced panel types indicated shall comply with Sections AS106.13.1 through AS106.13.3 and with Table AS106.13(1). 

2015 INTERNATIONAL RESIDENTIAL CODE® 881 



APPENDIXS 

TABLE AS106.13(3) 
BRACING REQUIREMENTS FOR STRAWBALE BRACED WALL PANELS BASED ON SEISMIC DESIGN CATEGORY 

• SOIL CLASS D" MINIMUM TOTAL LENGTH (FEEn OF STRAWBALE 
• WALL HEIGHT= 10 FEET" 
• 15 PSF ROOF-CEILING DEAD LOAD" 

BRACED WALL PANELS REQUIRED ALONG EACH 

• BRACED WALL LINE SPACING s 25 FEET" 
BRACED WALL LINE"·b,e,d 

Seismic Design Category Story location 
Braced wall line length Strawbale Braced Wall Strawbale Braced Wall 

(feet) Panel" A2, C1, C2, D1 Panel" B, D2, E1, E2 

10 5.7 4.6 
20 8.0 6.5 

c One-story building 30 9.8 7.9 
40 12.9 9.1 
50 16.1 10.4 

10 6.0 4.8 
20 8.5 6.8 

Do One-story building 30 10.9 8.4 
40 14.5 9.7 
50 18.1 11.7 

10 6.3 5.1 
20 9.0 7.2 

Di One-story building 30 12.1 8.8 
40 16.1 10.4 
50 20.1 13.0 

10 7.1 5.7 
20 10.1 8.1 

Dz One-story building 30 15.1 . 9.9 
40 20.1 13.0 
50 25.1 16.3 

For SI: 1 inch= 25.4 mm, 1 foot= 305 mm, 1 pound per square foot= 0.0479 kPa. 
a. Linear interpolation shall be permitted. 
b. Braced wall panels shall be without openings and shall have an aspect ratio (H:L) :S 2:1. 
c. Tabulated minimum total lengths are for braced wall lines using single braced wall panels with an aspect ratio (H:L) ::;; 2: 1, or using multiple braced wall 

panels with aspect ratios (H:L) ::;; 1: 1. For braced wall lines using two or more braced wall panels with an aspect ratio (H:L) > 1: l, the minimum total length 
shall be multiplied by the largest aspect ratio (H:L) of braced wall panels in that line. 

d. Subject to applicable seismic adjustment factors associated with "All methods" in Table R602.10.3(4), except "Wall dead load." 
e. Strawbale braced wall panel types indicated shall comply with Sections AS106.13.1 through AS106.13.3 and Table AS106.13(1). 

SECTION AS107 
FIRE RESISTANCE 

AS107.1 Fire-resistance rating. Strawbale walls shall be 
considered to be nonrated, except for walls constructed in 
accordance with Section AS107.l.1 or AS107.l.2. Alter
nately, fire-resistance ratings of strawbale walls shall be 
determined in accordance with Section R302 of the Interna
tional Residential Code. 

AS107.1.1 One-hour rated clay plastered wall. One
hour fire-resistance-rated nonload-bearing clay plastered 
straw bale walls shall comply with all of the following: 
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1. Bales shall be laid flat or on-edge in a running bond. 

2. Bales shall maintain thickness of not less than 18 
inches (457 mm). 

3. Gaps shall be stuffed with straw-clay. 

4. Clay plaster on each side of the wall shall be not less 
than 1 inch (25 mm) thick and shall be composed of 
a mixture of 3 parts clay, 2 parts chopped straw and 6 
parts sand, or an alternative approved clay plaster. 

5. Plaster application shall be in accordance with Sec
tion AS104.4.3.3 for the number and thickness of 
coats. 

AS107.1.2 Two-hour rated cement plastered wall. Two
hour fire-resistance-rated nonload-bearing cement plas
tered strawbale walls shall comply with all of the following: 

1. Bales shall be laid flat or on~edge in a running bond. 

2. Bales shall maintain a thickness of not less than 14 
inches (356 mm). 

3. Gaps shall be stuffed with straw-clay. 

4. 1112-inch (38 mm) by 17-gage galvanized woven 
wire mesh shall be attached to wood members with 
1112-inch (38 mm) staples at 6 inches (152 mm) on 
center. 9 gage U-pins with not less than 8-inch (203 
mm) legs shall be installed at 18 inches (457 mm) on 
center to fasten the mesh to the bales. 

5. Cement plaster on each side of the wall shall be not 
less than 1 inch (25 mm) thick. 

6. Plaster application shall be in accordance with Sec
tion AS 104.4.8 for the number and thickness of 
coats. 

AS107.2 Openings in rated walls. Openings and penetra
tions in bale walls required to have a fire-resistance rating 
shall satisfy the same requirements for openings and penetra
tions as prescribed in the International Residential Code. 
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AS107.3 Clearance to fireplaces and chimneys. Strawbale 
surfaces adjacent to fireplaces or chimneys shall be finished 
with not less than 3

/ 8-inch (10 mm) thick plaster of any type 
permitted by this appendix. Clearance from the face of such 
plaster to fireplaces and chimneys shall be maintained as 
required from fireplaces and chimneys to combustibles in 
Chapter 10, or as required by manufacturer's instructions, 
whichever is more restrictive. · 

SECTION AS108 
THERMAL INSULATION 

AS108.1 R-value. The unit R-value of a strawbale wall with 
bales laid flat is R-1.3 per inch of bale thickness. The unit R
value of a strawbale wall with bales on-edge is R-2 per inch 
of bale thickness. 

ASTM 

CS-10 

C 109/C 
109M-12 

C 141/C 
141M-09 

C206-03 

SECTION AS109 
REFERENCED STANDARDS 

Standard Specification for Quicklime 
for Structural Purposes ................. AS104.4.6.l 

Standard Test Method for 
Compressive Strength of 
Hydraulic Cement Mortars .............. AS106.6.l 

Standard Specification for Hydrated 
Hydraulic Lime for Structural 
Purposes ........................................ AS 104.4.6.1 

Standard Specification for Finishing 
Hydrated Lime .................... '. ........ AS 104.4.6.l 

C 926-12a Standard Specification for Application 
of Portland Cement Based 
Plaster .................. ~ ........ AS104.4.7, AS104.4.8 

C 1707-11 Standard Specification 
for Pozzolanic Hydraulic 
Lime for Structural Purposes ........ AS104.4.6.l 

EN 
459-2010 Part 1: Building Lime. Definitions, 

Specifications and Conformity Criteria; 
Part 2: Test Methods ..................... AS104.4.6.l 
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APPENDIXT 

RECOMMENDED PROCEDURE FOR WORST-CASE TESTING 
OF ATMOSPHERIC VENTING SYSTEMS UNDER 

N1102.4 OR N1105 CONDITIONS < 5ACH50 

(This appendix is infonnative and is not part of the code.) 

SECTION T101 
SCOPE 

TlOl.1 General. This appendix is intended to provide guide
lines for worst-case testing of atmospheric venting systems. 
Worst-case testing is recommended to identify problems that 
weaken draft and restrict combustion air. 

SECTION T202 
GENERAL DEFINITIONS 

COMBUSTION APPLIANCE ZONE (CAZ). A contiguous 
air volume within a building that contains a Category I or II 
atmospherically vented appliance or a Category ID or IV 
direct-vent or integral vent appliance drawing combustion air 
from inside the building or dwelling unit. The CAZ includes, 
but is not limited to, a mechanical closet, a mechanical room or 
the main body of a house or dwelling unit. 

DRAFT. The pressure difference existing between the appli
ance or any component part and the atmosphere that causes a 
continuous flow of air and products of combustion through 
the gas passages of the appliance to the atmosphere. 

Mechanical or induced draft. The pressure difference 
created by the action of a fan, blower or ejector that is 
located between the appliance and the chimney or vent ter
mination. 

Natural draft. The pressure difference created by a vent 
or chimney because of its height and the temperature dif
ference between the flue gases and the atmosphere. 

SPILLAGE. Combustion gases emerging from an appliance 
or venting system into the combustion appliance zone during 
burner operation. 

SECTION T301 
TESTING PROCEDURE 

T301.1 Worst-case testing of atmospheric venting systems. 
Buildings or dwelling units containing a Category I or II atmo
spherically vented appliance; or a Category ID or IV direct
vent or integral vent appliance drawing combustion air from 
inside of the building or dwelling unit, shall have the Combus
tion Appliance Zone (CAZ) tested for spillage, acceptable 
draft and carbon monoxide (CO) in accordance with this Sec
tion. Where required by the code official, testing shall be con
ducted by an approved third party. A written report of the 
results of the test shall be signed by the party conducting the 
test and provided to the code official. Testing shall be per-
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formed at any time after creation of all penetrations of the 
building thermal envelope and prior to final inspection. 

Exception: Buildings or dwelling units containing only 
Category III or IV direct-vent or integral vent appliances 
that do not draw combustion air from inside of the build
ing or dwelling unit. 

The enumerated test procedure as follows shall be com
plied with during testing: 

1. Set combustion appliances to the pilot setting or tum 
off the service disconnects for combustion appliances. 
Close exterior doors and windows and the fireplace 
damper. With the building or dwelling unit in this con
figuration, measure and record the baseline ambient 
pressure inside the building or dwelling unit CAZ. 
Compare the baseline ambient pressure of the CAZ to 
that of the outside ambient pressure and record the dif
ference (Pa). 

2. Establish worst case by turning on the clothes dryer and 
all exhaust fans. Close interior doors that make the 
CAZ pressure more negative. Turn on the air handler, 
where present, and leave on if, as a result, the pressure 
in the CAZ becomes more negative. Check interior 
door positions again, closing only the interior doors 
that make the CAZ pressure more negative. Measure 
net change in pressure from the CAZ to outdoor ambi
ent pressure, correcting for the base ambient pressure 
inside the home. Record "worst case depressurization" 
pressure and compare to Table T301.l(l). 

Where CAZ depressurization limits are exceeded 
under worst-case conditions in accordance with Table 
T301.l(l), additional combustion air shall be provided 
or other modifications to building air-leakage perfor
mance or exhaust appliances such that depressurization 
is brought within the limits prescribed in Table 
T301.l(l). 

3. Measure worst-case spillage, acceptable draft and car
bon monoxide (CO) by firing the fuel-fired appliance 
with the smallest Btu capacity first. 

a. Test for spillage at the draft diverter with a mirror or 
smoke puffer. An appliance that continues to spill 
flue gases for more than 60 seconds fails the spillage 
test. 

b. Test for CO measuring undiluted flue gases in the 
throat or flue of the appliance using a digital gauge 
in parts per million (ppm) at the IO-minute mark. 
Record CO ppm readings to be compared with Table 
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T301.1(3) upon completion of Step 4. Where the 
spillage test fails under worst case, go to Step 4. 

c. Where spillage ends within 60 seconds, test for 
acceptable draft in the connector not less than 1 foot 
(305 mm), but not more than 2 feet (610 mm) down
stream of the draft diverter. Record draft pressure 
and compare to Table T301.1(2). 

d. Fire all other CONNECTED appliances simultane
ously and test again at the draft diverter of each 
appliance for spillage, CO and acceptable draft 
using procedures 3a through 3c. 

4. Measure spillage, acceptable draft, and carbon monox
ide (CO) under natural conditions-without clothes 

dryer and exhaust fans on-in accordance with the pro
cedure outlined in Step 3, measuring the net change in 
pressure from worst case condition in Step 3 to natural 
in the CAZ to confirm the worst case depressurization 
taken in Step 2. Repeat the process for each appliance, 
allowing each vent system to cool between tests. 

5. Monitor indoor ambient CO in the breathing zone con
tinuously during testing, and abort the test where 
indoor ambient CO exceeds 35 ppm by turning off the 
appliance, ventilating the space, and evacuating the 
building. The CO problem shall be corrected prior to 
completing combustion safety diagnostics. 

6. Make recommendations based on test results and the 
retrofit action prescribed in Table T301.1(3). 

TABLE T301.1(1) 
CAZ DEPRESSURIZATION LIMITS 

VENTING CONDITION LIMIT (Pa) 

Category I, atmospherically vented water heater -2.0 

Category I or II atmospherically vented boiler or furnace common vented with a Category I atmospherically -3.0 vented water heater 

Category I or II atmospherically vented boiler or furnace, equipped with a flue damper, and common vented 
with a Category I atmospherically vented water heater 

Category I or II atmospherically vented boiler or furnace alone 
-5.0 

Category I or II atmospherically vented, fan-assisted boiler or furnace common vented with a Category I 
atmospherically vented water heater 

Decorative vented, gas appliance 

Power vented or induced-draft boiler or furnace alone, or fan-assisted water heater alone -15.0 

Category IV direct-vented appliances and sealed combustion appliances -50.0 

For SI. 6894.76 Pa - 1.0 psi. 

TABLE T301.1 (2) 
ACCEPTABLE DRAFT TEST CORRECTION 

OUTSIDE TEMPERATURE (°F) MINIMUM DRAFT PRESSURE REQUIRED (Pa) 

< 10 

10-90 

>90 

For SI. 6894.76 Pa - 1.0 psi. 

CARBON DIOXIDE LEVEL AND 
(ppm) OR 

0-25 and 

25<X:5100 and 

25<X:5100 and 

100 < x :5 400 or 

>400 and 

>400 and 
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-2.5 

(Outside Temperature 7 40)- 2.75 

-0.5 

TABLE T301.1 (3) 
ACCEPTABLE DRAFT TEST CORRECTION 

SPILLAGE AND ACCEPTABLE DRAFT 
TEST RESULTS 

RETROFIT ACTION 

Passes Proceed with work 

Passes Recommend that CO problem be resolved 

Fails in worst case only Recommend an appliance service call and repairs 
to resolve the problem 

Fails under natural conditions Stop! Work shall not proceed until appliance is 
serviced and problem resolved 

Passes Stop! Work shall not proceed until appliance is 
serviced and problem resolved 

Fails under any condition Emergency! Shut off fuel to appliance and call 
for service immediately 
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SOLAR-READY PROVISIONS-DETACHED ONE- AND 
TWO-FAMIL V DWELLINGS, MULTIPLE SINGLE

FAMIL Y DWELLINGS (TOWNHOUSES) 

(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.) 

SECTION U101 
SCOPE 

U101.1 General. These provisions shall be applicable for 
new construction where solar-ready provisions are required. 

SECTION U102 
. GENERAL DEFINITIONS 

SOLAR-READY ZONE. A section or sections of the roof or 
building overhang designated and reserved for the future 
installation of a solar photovoltaic or solar thermal system. 

SECTION U103 
SOLAR-READY ZONE 

U103.1 General. New detached one- and two-family dwell
ings, and multiple single-family dwellings (townhouses) with 
not less than 600 square feet (55.74 m2

) of roof area oriented 
between 110 degrees and 270 degrees of true north shall com
ply with sections Ul03.2 through Ul03.8. 

Exceptions: 

l. New residential buildings with a permanently 
installed on-site renewable energy system. 

2. A building with a solar-ready zone that is shaded for 
more than 70 percent of daylight hours annually. 

U103.2 Construction document requirements for solar 
ready zone. Construction documents shall indicate the solar
ready wne. 

U103.3 Solar-ready zone area. The total solar-ready zane 
area shall be not less than 300 square feet (27.87 m2

) exclu
sive of mandatory access or set back areas as required by the 
International Fire Code. New multiple single-family dwell
ings (townhouses) three stories or less in height above grade 
plane and with a total floor area less than or equal to 2,000 
square feet (185.8 m2

) per dwelling shall have a solar-ready 
zane area of not less than 150 square feet (13.94 m2

). The 
solar-ready wne shall be composed of areas not less than 5 
feet (1.52 m) in width and not less than 80 square feet (7.44 
m2

) exclusive of access or set back areas as required by the 
International Fire Code. 

U103.4 Obstructions. Solar-ready zones shall be free from 
obstructions, including but not limited to vents, chimneys, 
and roof-mounted equipment. 

U103.5 Roof load documentation. The structural design 
loads for roof dead load and roof live load shall be clearly 
indicated on the construction documents. 
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U103.6 Interconnection pathway. Construction documents 
shall indicate pathways for routing of conduit or plumbing 
from the solar-ready zane to the electrical service panel or 
service hot water system. 

U103. 7 Electrical service reserved space. The main electri
cal service panel shall have a reserved space to allow installa
tion of a dual pole circuit breaker for future solar electric 
installation and shall be labeled "For Future Solar Electric." 
The reserved space shall be positioned at the opposite (load) 
end from the input feeder location or main circuit location. 

U103.8 Construction documentation certificate. A perma
nent certificate, indicating the solar-ready wne and other 
requirements of this section, shall be posted near the electri
cal distribution panel, water heater or other conspicuous loca
tion by the builder or registered design professional. 
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ABSORPTION COOLING EQUIPMENT ...... M1412 
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To appliances ......................... M1305 
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To whirlpool pumps ................... P2720.1 

ACCESSIBLE 
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ADMINISTRATIVE .................... Chapter 1 

Authority ............................... R104 
Entry ................................ R104.6 
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AIR 
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Combustion air, definition .................. R202 
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AIR CONDITIONERS 
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Attic .............................. M1305.1.3 
Clearance for ......................... M1306 
Connectors, fuel-gas ................ Chapter 24 
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Definition .............................. E3501 
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BASEMENT WALL 
Definition .............................. R202 

BATH AND SHOWER SPACES ..... , ....... R307 
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Exhaust . . . . . . . . . . . . . . . . . . . . . . . . . . . . M 1507.4 
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Hydromassage ......................... E4209 
Outlets for ........................... P2713.1 
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BEAM SUPPORTS ...................... R606.14 
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BONDING JUMPER ...................... E3501 
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Metal water piping bonding ............ E3608.1.1 
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BOXES ................................ E3906 

Nonmetallic boxes ..................... E3905.3 
Support of boxes ...................... E3904.3 
Where required ....................... E3905.1 

BRANCH CIRCUIT ............. E3501, Chapter 37 
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Branch circuit ratings .................... E3702 
Branch circuits required .................. E3703 

BUILDING 
Definition .............................. R202 
Drain, definition ......................... R202 
Existing, definition ....................... R202 
Sewer, definition ........................ R202 

BUILDING OFFICIAL 
Definition .............................. R202 
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fuel-gas piping . . . . . . . . . . . . . . . . . . . Chapter 24 
BUILDING PLANNING 

Automatic fire sprinkler systems ............ R313 
Carbon monoxide alarms .................. R315 
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Decay protection ........................ R317 
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Emergency escape ...................... R310 
Exterior wall . . . . . . . . . . . . . . . . . . . . . . . . . . R302.1 
Fire-resistant construction ................. R302 
Foam plastic ............................ R316 
Garages and carports .................... R309 
Glazing ................................ R308 
Guardrails .............................. R312 
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Ramps .............................. R311.8 
Sanitation .............................. R306 
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Storm shelters .......................... R323 
Termite protection ....................... R318 

BUILDING THERMAL ENVELOPE 
Definition .............................. R202 
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BUILT-UP ROOFING (see ROOFING) 

c 
CABINETS AND PANELBOARDS .......... E3907 
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CARBON MONOXIDE ALARMS ............. R315 
CARPORT ............................. R309.4 
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Finishes ............................... R805 
Height. ................................ R305 

CEILING FANS ......................... E4203.4 
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CHASES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R606.8 
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Flue area .................. R1003.14, R1003.15 
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Rain caps ........................... 1003.9.3 
Spark arrestors ...................... R1003.9.2 
Termination .......................... R1003.9 
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Definition .............................. E3501 

CLASS 2 CIRCUITS 
Class 2 remote-control, signaling 

and power-limited circuits ........... Chapter 43 
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Tiles ................................ R905.3 
CLEAN OUT 

Definition ............................... R202 
Drainage ............................ P3005.2 
Masonry chimney .................... R1003.17 
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E3604.2, E3604.3 
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COLUMNS . .............................. R407 
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COMBUSTION AIR 

Air ............................... Chapter 17 
Definition ............................... R202 

COMMON VENT 
Definition ............................... R202 
Requirements ....................... M1801.11 

CONCRETE 
Compressive Strength .................. R402.2 
Floors (on ground) ....................... R506 
Tile (roof) ............................ R905.3 
Weathering ............. Figure R301.2(3), R402.2 

CONCRETE-ENCASED ELECTRODE . .... E3608.1.2 
CONDUCTOR ........................... E3406 

Ampacity ............................ E3705.1 
Definition .............................. E3501 
Identification ........................... E3407 
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Material ............................. E3406.2 
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Definition .............................. E3501 
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Joints ................................. P2904 
Plumbing fixture ...................... P2601.2 
To water supply ....................... P2902.1 
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Aluminum ........................... E3406.8 
Device ............................ E3406.11.2 
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Chimney and vent. ..................... M1803 
Vent, definition ......................... R202 
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Cavity wall masonry . . . . . . . . . . . . . . . . . . . . . R608 
Flood-resistant . . . . . . . . . . . . . . . . . . . . . . . . . R322 
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Foundations ........................ Chapter 4 
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Roofs .............................. Chapter 8 
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Wood framing ................ R502, R602, R802 
Walls .............................. Chapter 6 

CONTINUOUS LOAD 
Definition .............................. E3501 

CONTINUOUS WASTE 
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 

CONTROL 
Devices ........................... Chapter 24 
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For forced-air furnaces ............... Chapter 24 
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Definition .............................. E3501 

COOLING 
Absorption cooling equipment. . . . . . . . . . . . . M 1412 
Access to equipment. .................. M1401.2 
Evaporative cooling equipment. ........... M1413 
Installation ........................... M1401.1 
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Refrigeration cooling equipment ........... M 1404 
Return air-supply source ................. M1602 

COPPER"".CLAD ALUMINUM CONDUCTORS 
Definition ............................. E3501 

CORDS 
Flexible ..................... E4101.3, E4202.2 

CORROSION 
Protection of metallic piping .............. P2603.3 
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Definition .............................. R202 

COVER REQUIREMENTS ................ E3803.1 
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Exterior ............................... R703 
Interior ................................ R702 
Roof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 9 
Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 7 

CRAWL SPACE .......................... R408 
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Design ................................ R301 
CROSS CONNECTION 

Definition .............................. R202 
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DAMPER, VOLUME 

Definition .............................. R202 
DECAY 

Protection against ....................... R317 
DECK 

Supported by exterior wall ................. R507 
Wood/plastic composite 

boards .............................. R507.3 
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Outdoor .............................. G2454 
Vented ........................... Chapter 24 
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Mechanical system ....................... R202 
Plumbing .............................. R202 
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Fittings, plumbing ....................... P2707 

DISCONNECTING MEANS 
Definition ............................. E3501 

DISHWASHING MACHINES ............... P2717 
DOORS 

Egress ............................... R311.2 
Exterior ....................... R311.3.2, R609 
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DRAFT HOOD 
Definition .............................. R202 

DRAFTSTOPPING .............. R302.12, R502.12 
DRAIN 

Floor ................................. P2719 
Shower receptors ....................... P2709 

DRAINAGE 
Clean outs ............................ P3005.2 
Foundation ............................. R405 
Inspection and tests ..................... P2503 
Storm drainage ..................... Chapter 33 

DRILLING AND NOTCHING (see NOTCHING) 
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DRIP LOOPS ........................ E3605.9.5 
DRYERS 

Domestic clothes ....................... M 1502 
DUCTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 16 

Installation .......................... M1601.4 
Insulation ................... N1103.2, M1601.3 
Material .............................. M1601 
System, definition ........................ R202 

DWELLING 
Definition ........................ R202, E3501 
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Definition ........................ R202, E3501 
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EJECTORS (see SUMPS AND EJECTORS) 
ELECTRICAL 

Appliance (labeling) ..................... M1303 
Inspection ............................. E3403 
Vehicle charging ...................... E3702.13 

ELECTRICAL METALLIC TUBING .... Table E3904.6 
ELECTRICAL NONMETALLIC 

TUBING ........................ Table E3904.6 
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Duct heaters ........................... M1407 
Radiant heating ........................ M1406 

ELECTRODES 
Grounding ............................ E3608 

EMERGENCY ESCAPE ............... R202, R310 
ENCLOSURE 

Definition ............................. E3501 
ENERGY CONSERVATION ............ Chapter 11 
ENTRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R 104.6 
EQUIPMENT 

Definition applied to electrical equipment. .... E3501 
General, mechanical ................ Chapter 14 
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EXTERIOR 

Covering ............................... R703 
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Lath ................................ R703. 7 .1 
Plaster .............................. R703. 7 
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Construction .......................... R302.1 
Definition ............................... R202 
Fire-resistance rating ................... R302.1 
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FACEPLATES . ................ E4001.11, E4002.4 
FACTORY BUil T 

Chimneys ...................... R1005, M1805 
Fireplace stoves ...................... R1005.3 
Fireplaces ............................. R1004 

FASTENING .................... Table R602.3(1) 
FAUCETS .............................. P2701 
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Requirements .......................... P2701 
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Loads .............................. E3704.2 
Requirements .......................... E3704 
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Definition ............................... R202 

FINISHES 
Flame spread and smoke density .......... R302.9 
For ceilings ............................. R805 
Interior .................... R302.9, R315, R702 

FIRE-RESISTANT CONSTRUCTION .......... R302 
FIRE SPRINKLER SYSTEM 

Inspections of ........................ P2904.8 
Sizing of ............................ P2904.6 
Sprinkler location .................... P2904.1 .1 

FIREBLOCKING 
Barrier between stories .......... R302.11, R602.8 
Chimney ........................... R1003.19 
Fireplace ........................... R1001.12 

FIREPLACES ....................... Chapter 10 
Clearance .......................... R1001.11 
Corbeling ........................... R1001.8 
Factory-built ........................... R1004 
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Fireblocking ......................... R1001.12 
Walls ............................... R1001.5 

FITTING 
Definition applied to electrical installations .... E3501 

FITTINGS 
DWV piping ................. , ........ P3002.3 
Prohibited joints ...................... P3003.2 
Water supply ......................... P2906.6 

FIXTURE UNIT 
Drainage, definition. . . . . . . . . . . . . . . . . . . . . . R202 
Unit valves ......................... P2903.9.3 
Water supply, definition. . . . . . . . . . . . . . . . . . . R202 

FIXTURES 
Plumbing fixture, definition . . . . . . . . . . . . . . . . R202 
Plumbing fixture, general ............. Chapter 27 
Trap seals ........................... P3201.2 

FLAME SPREAD INDEX .......... R302.9, R302.10 
FLASHING . ........ R703.8.5, R703.4, R903.2, R905 
FLEXIBLE CORDS ....... E3909, E4101.3, E4202.2 
FLEXIBLE METAL CONDUIT .... E3801.1, E3908.8.1 
FLOOD HAZARD AREA 

Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . R322 
Plumbing systems ..................... P2601.3 

FLOOR DRAIN .......................... P2719 
FLOOR FURNACE ...................... M1408 
FLOORS 

Concrete (on ground) .................... R506 
Steel framing ........................... R505 
Treated-wood (on ground) ................ R504 
Wood framing .......................... R502 

FLUE 
Area ..................... R1003.14, R1003.15 
Lining .................... R1003.11, R1003.12 
Multiple ............................ R1003.13 

FOAM PLASTICS . . . . . . . . . . . . . . . . . . . . . . . . R316 
FOOD-WASTE DISPOSERS 

General ............................... P2716 
Discharge connection to sink tailpiece ..... P2707.1 

FOOTINGS 
Excavation for piping near .............. P2604.4 
Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . R403 

FORCED MAIN SEWER 
Materials ............................ P3002.2 
Testing ............................. P2503.4 

FOOTINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R403 
FOUNDATIONS . ...................... Chapter 4 

Cripple walls . . . . . . . R602.9, R602.10.9, R602.11.2 
Frost protection ..................... R403.1.4.1 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . R109.1.1 
Walls ................................. R404 
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FRAME 
Inspection .......................... R109.1.4 

FREEZE PROTECTION OF PLUMBING ..... P2603.6 
FUEL-BURNING APPLIANCES 

(see APPLIANCE, definition) 
Identification ....................... Chapter 24 

FUEL GAS . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 24 
FUEL OIL 

Oil tanks .............................. M2201 
Piping, fittings and connections ............ M2202 
Pumps and valves ...................... M2204 

FURNACES 
Clearance of warm-air furnaces .......... M1402.2 
Exterior ............................ M1401.4 
Floor (see Floor Furnace) 
Wall (see Wall Furnace) 
Warm-air ................... M1402, Chapter 24 

FUSES ............................... E3705.6 

G 

GARAGES .............................. R309 
GAS 

Appliance labeling . . . . . . . . . . . . . . . . . . Chapter 24 
GAS PIPING SYSTEM NOT 

TO BE USED AS GROUNDING 
ELECTRODE ...................... Chapter 24 

GIRDERS .............................. R502.5 
GLAZING ............................... R308 

Aggregate ............................ R303.1 
Protection of openings ................ R301.2.1.2 

GRADE 
Definition .............................. R202 
Of lumber. . . . . . . . . . R502.1.1, R602.1.1, R802.1.1 
Plane, definition ......................... R202 
Slope of piping, definition .................. R202 

GRAYWATER 
For subsurface irrigation ................. P3009 
Identification for ....................... P2901.2 
Supply to fixtures ...................... P2901.1 

GROUND 
Definition of electrical. ................... E3501 
Floors (on ground) .................. R504, R506 
Joint connection ....................... P2906.8 

GROUND-FAULT CIRCUIT-
INTERRUPTER PROTECTION ..... E3902, E4203, 

E4206, E4207.2, E4208 
GROUND SOURCE HEAT PUMP ........... M2105 
GROUNDED 

Definition ............................. E3501 
GROUNDED CONDUCTOR 

Definition ............................. E3501 
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Identification ........................... E3407 
GROUNDED, EFFECTIVELY 

Definition ............................. E3501 
GROUNDING 

Effective grounding path ................ E3611.3 
Of equipment . . . . . . . . . . . . . . . . . . E3908, E4205.1 

GROUNDING CONDUCTOR 
Definition ............................. E3501 
Equipment ............. E3501, E3607 .3.1, E3908 

GROUNDING ELECTRODE 
CONDUCTOR ........................ E3607.4 
Connection .................... E3607.2, E3611 
Definition ............................. E3501 
Size ................................ E3603.4 

GROUNDING ELECTRODE SYSTEM ........ E3608 
GROUNDING ELECTRODES ...... E3608, E3608.1 

Resistance of .......................... E3608 
GUARDED 

Definition applied 
to electrical equipment ................. E3501 

GUARDING OF ENERGIZED PARTS ....... E3404.9 
GUARDS ................................ R312 

Definition .............................. R202 
GYPSUM 

Wallboard. . . . . . . . . . . . . . . . . . . . . . . . . . . . R702.3 

H 

HABITABLE SPACE 
Definition .............................. R202 

HALLWAYS ........................... R311.6 
HANDRAILS .................. R311.7.8, R311.8.3 

Definition .............................. R202 
HAND SHOWER (see SHOWER) 
HEADERS 

SIP ................................ R610.10 
Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R603.6 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R602. 7 

HEARTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R1001.9 
Extension ................... R1001.9, R1001.10 

HEATERS 
Baseboard ............................ M 1405 
Central furnaces ........................ M1402 
Duct ................................. M1407 
Heat pumps ........................... M 1403 
Masonry .............................. R1002 
Pool ....................... M2006, Chapter 24 
Radiant. .............................. M 1406 
Sauna ............................ Chapter 24 
Unvented ............................. G2445 
Vented room ................. M1410, Chapter 24 
Water .................. Chapter 20, Chapter 28 

2015 INTERNATIONAL RESIDENTIAL CODE® 



HEATING .............................. R303.9 
HEATING EQUIPMENT ............... Chapter 14 
HEIGHT 

Ceiling ................................. R305 
HOLLOW-UNIT MASONRY 

(see MASONRY) .......... R606.3.2.2, 606.13.1.2 
HORIZONTAL 

Pipe, definition .......................... R202 
Vent length ........................ M1803.3.2 

HOT TUBS ................... E4201, Appendix G 
HOT WATER 

Definition ............................... R202 
Distribution pipe rating ................. P2906.5 
Distribution systems ..................... P2905 
Heaters ..................... M2005, Chapter 24 
Supplied to bathtubs ..................... P2713 
Temperature actuated valves for ........... P2724 

HUB DRAIN (See WASTE RECEPTOR) 
HYDROGEN GENERATING 

AND REFUELING .................... M1307.4 
HYDRONIC HEATING SYSTEMS 

Baseboard convectors . . . . . . . . . . . . . . . . . . M2102 
Boilers ............................... M2001 
Expansion tanks . . . . . . . . . . . . . . . . . . . . . . . M2003 
Floor heating systems . . . . . . . . . . . . . . . . . . M2103 
Operating and safety controls ............. M2002 
Piping systems installation . . . . . . . . . . . . . . . M2101 

IDENTIFIED 
Definition applied to electrical equipment ..... E3501 

INDIVIDUAL 
Branch circuit, definition .................. E3501 
Sewage disposal systems . . . . . . . . . . R202, P2602 
Water supply and sewage 

disposal systems ...................... P2602 
INLET 

To masonry chimneys ................ R1003.16 
INLINE SANITARY WASTE 

VALVE ................... P3101.2.1, P3201.6.1 
INSPECTION 

Card ............................... AE305.3 
Excavation for piping . . . . . . . . . . . . . . . . . . P2604.1 
Fuel-supply system .................. Chapter 24 
Of plumbing system ..................... P2503 
On site .............................. R109.1 

INSTALLATION 
Existing ........................... Appendix J 
Of appliances ......................... M1307 
Of cooling and heating equipment ........ M 1401.1 
Of ducts .... " ....................... M1601.4 
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Of flue liners ........................ R 1003.12 
Of plumbing fixtures ..................... P2705 
Of wall furnaces ...................... M1409.3 

INSULATION .......................... R302.10 
INTERIOR 

Lath. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R702.2.3 
Other finishes ......................... R702.5 
Plaster ........................... ~ ... R702.2 
Wall covering ....................... Chapter 7 

INTERMEDIATE METAL CONDUIT ... E3801, E3904 
INTERRUPTING RATING ................ E3404.2 

Definition .............................. E3501 
IRRIGATION (see SUBSURFACE IRRIGATION) 

J 

JOINTS, PIPE 
And connections . . . . . . . . . . . . . . . . . P2906, P3003 
Slip ....................... P2704.1, P3005.2.9 

JOIST 
Bearing .................... R502.6, R606.6.3.1 

JUMPERS 
Bonding ............................... E3609 

JUNCTION BOXES ............. E3905, E4206.9.1 

K 

KITCHEN 
Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 

KITCHEN RECEPTACLES ......... E3703.2, E3901 

L 

L VENT TERMINATION ............... M1804.2.4 
LABELED 

Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 
Definition applied to electrical equipment ..... E3501 

LABELING 
Appliances ........................... M1303 
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 

LAMPHOLDERS . . . . . . . . . . . . . . . . . . E4003, E4004 
LANDINGS ................... R311.3, R311.3.1, 

R311.7.6, R311.8.2 
LATERAL SUPPORT ... R502.7, R606.6.4, R607.5.2 
LATH 

Exterior . . . . . . . . . . . . . . . . . . . . . . . . . . . . R703. 7 .1 
Interior ............................. R702.2.3 

LAUNDRY CIRCUIT .................... E3703.3 
LAUNDRY TUBS 

Drain connection to standpipe ........ P2706.1.2.1 
Requirements .......................... P2715 
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INDEX 

LAVATORIES ........................... P2711 
Clearances ............................. R307 
Waste outlets ......................... P2711.3 

LEAD 
Allowable amount, potable water 

components ........................ P2906.2 
Bends and traps ..................... P3002.4.2 
Caulked joints ...................... P3003.6.1 
Flashing ........................... P3002.4.1 

LIABILITY .............................. R 104.8 
LIGHT, VENTILATION AND HEATING ........ R303 
LIGHTING 

Luminaire in clothes closets ............. E4003.12 
Luminaire installation .................... E4004 
Luminaries ................ E4003, E4004, E4206 

LIGHTING OUTLETS 
Definition ............................. E3501 
Required lighting outlets ................. E3903 

LINING 
Flue ...................... R1003.11, R1003.12 

LINTEL ....................... R606.10, R608.8, 
R703.8.3, R1001.7 

LIQUID-TIGHT FLEXIBLE 
CONDUIT . . . . . . . . . . . . . . . . . E3801.4, E3908.8.2 

LISTED 
Definition applied to electrical equipment .... E3501 

LISTED AND LISTING 
Definition applied to building and 

mechanical provisions .................. R202 
Mechanical appliances . . . . . . . . . . . . . . . . M1302.1 
Potable water components ............... P2609 

LOAD 
Additional. ........................... R1003.8 
Roof ................................. R301.6 
Seismic risk map ............... Figure R301.2{2) 
Snow load map ................ Figure R301.2(5) 
Wind speed map .............. Figure R301.2{4)A 

LOADS 
Branch circuit loads . . . . . . . . . . . . . E3702, E3703.6 
Dead load ............................ R301.4 
Feeder load .......................... E3704.2 
Feeder neutral load .................... E3704.3 
Horizontal load. . . . . . . . . . . . . . . . . . . . . . . AE602.1 
Live load ............................. R301.5 
Service load .......................... E3602.2 

LOADS, LIVE AND DEAD 
Definition .............................. R202 

LOCATION 
Of furnaces ................. M1408.3, M1409.2 

LOCATION (DAMP) (DRY) (WET) 
Definitions ............................ E3501 
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LUMBER 
Grade ............. R502.1.1, R602.1.1, R802.1.1 

LUMINAIRE ............................ E4004 
Clearances ........................... E4004.8 

M 
MACERATING TOILET ................... P2723 
MAKEUP AIR ......................... M1503.4 
MANUFACTURED HOME 

Definition .............................• R202 
Provisions ......................... Appendix E 

MASONRY 
Anchorage . . . . . . . . . . . . . . . . . . . . . . . . . . R606.11 
Cavity wall . . . . . . . . . . . . . . . . . . . . . . . . . . R606.13 
Chases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R606.8 
General ............................... R606 
Hollow unit . . . . . . . . R202, R606.3.2.2, R606.13.1.2 
Inspection ........................... R109.1.4 
Seismic requirements. . . . . . . . . . . . . . . . . . R606.12 
Solid, definition .......................... R202 
Veneer .............................. R703.8 
Veneer attachment. .................... R703.3 

MATERIALS 
Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . R104.11 
Combustible .......... R202, R1001.11, R1001.12, 

R1003.18, R1003.19 
For ducts ............................. M1601 
For fixture accessories ................... P2702 
For flue liners ....................... R1003.11 
For fuel-supply systems . . . . . . . . . . . . . . Chapter 24 
For hearth extension . . . . . . . . . . . . . . . . . . R1001.9 
For siding . . . . . . . . . . . . . . . . . . . . . . . . . . . . R703.5 
Hydronic pipe ............. M2101, M2103, M2104 
Plumbing pipe ................... P2906, P3002 

MECHANICAL 
Inspection ........................... R109.1.2 
System requirements ................ Chapter 13 

MEDIUM PRESSURE FUEL-GAS 
PIPING SYSTEM ................... Chapter 24 

MEMBRANE 
Penetration .......................... R302.4.2 
Polyethylene ................. R504.2.2, R506.2.3 
Water-resistive . . . . . . . . . . . . . . . . . . . . . . . . R703.2 
Waterproofing. . . . . . . . . . . . . . . . . . . . . . . . . R406.2 

METAL 
Ducts . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 16 
Roof panels . . . . . . . . . . . . . . . . . . . . . . . . . R905.1 O 
Roof shingles . . . . . . . . . . . . . . . . . . . . . . . . . R905.4 

METAL-CLAD CABLE .............. Table E3701.2 
METHODS 

Water distribution pipe sizing .......... Appendix P 
MODIFICATIONS ...................... R104.10 
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MOISTURE CONTROL ................... R702.7 
MORTAR 

Joints .............................. R606.3.1 
MOTORS 

Motor branch circuits ........... E3702.6, E3702.7 
MULTIPLE 

Appliance venting systems ......... : ... M1801.11 
Flues .............................. R1003.13 

MUL TIWIRE BRANCH CIRCUITS ......... E3701.5 

N 

NONCOMBUSTIBLE MATERIAL 
Definition ............................... R202 

NONMETALLIC BOXES ......... E3905.3, E3908.16 
NONMETALLIC RIGID CONDUIT ......... E3801.4 
NONMETALLIC-SHEATHED 

CABLE .................... E3705.4.4, E3801.4, 
E3905.3.1, E3908.8.3 

NONPOTABLE WATER SYSTEMS ... P2910, P29t1, 
P2912, P2913 

NOTCHING 
Electrical ............................ E3402.1 
For mechanical systems ........ ; ........ M1308 
For plumbing piping ................... P2603.2 
Steel joists ................. R505.2.5, R505.3.5, 

R804.2.5, R804.3.3 
Steel studs ................. R603.2.6, R603.3.4 
Wood joists ................... R502.8, RB02.7.1 
Wood studs ........................... R602.6 
Wood top plates ...................... R602.6.1 

0 
OCCUPIED SPACE 

Definition ............................... R202 
OIL 

Piping and connections . . . . . . . . . . . . . . . . . M2202 
Supply pumps and valves ................ M2204 
Tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M2201 

OPEN-TOP GAS BROILER UNITS ........ M1505.1 
OPENING 

Requirements, 
combustion air .......... Chapter 17, Chapter 24 

Waterproofing of piping penetrations ...... P2606.1 
OUTLET 

Definition .................... Chapter 24, E3501 
OVEN, WALL-MOUNTED 

Definition applied to electrical provisions ..... E3501 
OVERCURRENT 

Definition .............................. E3501 
OVERCURRENT PROTECTION ............. E3705 
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OVERCURRENT-PROTECTION RATING ..... E3705 
OVERLOAD 

Definition .............................. E3501 

p 

PANELBOARD 
Definition .............................. E3501 

PANELBOARDS ......................... E3706 
Clearance and dedicated space .......... E3405.2, 

E3405.3 
Headroom ........................... E3405.3 

PARALLEL PATH 
CONNECTION ............. N1102.2.6 (R402.2.6) 

PARAPETS .................. R302.2.2, R606.4.4 
PARTICLEBOARD 

Floor ................................ R503.3 
Walls ................................. R605 

PERMITS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R105 
PIERS ................................ R606.7 

Masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . R404.1.9 
PIPE 

Fittings ............................. P2702.2 
Materials listing ............ Table M2101.1, P2609 
Protection ............................. P2603 
Standards, drain, 

waste and vent. ............. Table P3002.1(1), 
Table P3002.1 (2) 

Standards, sewer ................ Table P3002.2 
Standards, water supply .................. P2906 

PIPING 
Connections and materials ... Table M2101.1, P2905 
Drain, waste and vent. ................. P3002.1 
Excavations next to footings ............. P2604.4 
Fuel-gas size determination ........... Chapter 24 
Penetrations ........................... P2606 
Protection ............................. P2603 
Sizing methods, water distribution ........ P2903.7 
Support ............. M2101.9, Chapter 24, P2605 

PLANNING 
Building ............................ Chapter 3 

PLANS ................................. R106 
PLASTER 

Exterior .............................. R703.7 
Interior ............................... R702.2 

PLENUM 
Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 
Definition, electrical installations ............ E3501 

PLUMBING 
Fixture clearances. . . . . . . . . . . . . . . . . . . . . . . R307 
Fixtures .......................... Chapter 27 
Inspection .......................... R109.1.2 
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INDEX 

Materials . . . . . . . . . . . . . . . P2702.2, P2905, P3002 
Requirements and definitions .............. R202 
System, definition ....................... R202 
Third-party certification ................. P2609.4 
Traps . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 32 
Vents ............................ Chapter 31 

PLYWOOD 
Application ............................ R703.5 
Materials, walls ......................... R604 

POTABLE WATER 
Definition .............................. R202 
Piping listing .......................... P2609.4 

PRECAST CONCRETE 
Footings .............................. R403.4 
Foundation material ................... R402.3.1 
Foundation walls ....................... R404.5 

PRESSURE, WATER SUPPLY 
Maximum .......................... P2903.3.1 
Minimum ............................ P2903.3 

PRIVATE 
Sewage disposal system .............. Appendix I 

PROHIBITED 
Receptors ........................... P2706.3 
Return air sources .................... M1602.2 
Traps ............................... P3201.5 
Valves below grade .................. P2903.9.5 
Water closets ......................... P2712.1 

PROTECTION 
Against decay and termites ........... R319, R320 
Against radon ...................... Appendix F 
Of backflow preventers ................. P2902.6 
Of ferrous gas piping . . . . . . . . . . . . . . . . Chapter 24 
Of potable water supply .................. P2902 

PURLINS ............................ R802.5.1 
PURPOSE .............................. R101.3 

R 

R-VALUE 
Definition .............................. R202 

RACEWAY 
Definition ............................. E3501 
Raceway installations ............. : ..... E3904 
Raceway seals ................ E3601.5, E3803.6 
Raceways as means of support ........... E3904.4 

RADON 
Map ............................. Appendix F 

RAFTERS 
Grade of lumber ........................ R802.1 
Spans .............................. R802.1.1, 

Tables R802.5.1 (1) - R802.5.1 (8) 
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RAIN TIGHT 
Definition applied to electrical 

provisions ........................... E3501 
RAINPROOF 

Definition applied to electrical 
provisions ........................... E3501 

RAINWATER 
Identification for ....................... P2901.2 
Supply to fixtures ...................... P2901.1 

RAMPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R311.8 
RANGES 

Branch circuits for ranges ............... E3702.9 
RANGES AND OVENS 

Vertical clearance above cooking top ..... M1901.1 
READILY ACCESSIBLE 

Definition .............................. R202 
Definition, electrical installations ........... E3501 

RECEPTACLE 
Definition ............................. E3501 

RECEPTACLE OUTLET 
Definition ............................. E3501 
Required outlets ........................ E3901 

RECEPTACLES 
Rating, type and installation ............... E4002 

RECEPTORS 
Plumbing fixtures and traps ........... Chapter 27 
Site-built materials ..................... P2709.2 
Waste ................................ P2706 

RECESSED LUMINAIRES ...... E4003.5, E4003.12, 
E4004.8, E4004.9 

RECLAIMED WATER 
Identification for ....................... P2901.2 
Supply to fixtures ...................... P2901.1 

REQUIREMENTS 
Connections for fuel-burning 

appliances. . . . . . . . . . . . . . . . . . . . . . . Chapter 24 
Return air ............................. M1602 

RESISTANCE TO GROUND 
Electrodes ........................... E3608.4 

RESISTANT SIDING MATERIAL (see MATERIALS) 
RETURN-AIR ........................... M1602 
RIDGE BOARD. . . . . . . . . . . . . . . . . . . . . . . . . R802.3 
RIGID METALLIC CONDUIT ............... E3908 
RIGID NONMETALLIC CONDUIT .......... E3801.4 
ROOF 

Coverings .............................. R905 
Drainage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . R903.4 
Flashing . . . . . . . . . . . . . . . . . R703.4, R903.2, R905 
Steel framing ........................... R804 
Wood framing ........................... R802 
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ROOF-CEILING CONSTRUCTION 
(see CONSTRUCTION) ............... Chapter 8 
Wind uplift ................... R802.11, R804.3.8 

ROOFING 
Built-up .............................. R905.9 
Liquid-applied coating .................. R905.15 
Modified bitumen ..................... R905.11 
Sprayed polyurethane foam . . . . . . . . . . . . . R905. 14 
Thermoplastic single-ply. . . . . . . . . . . . . . . . R905.13 
Thermoset single-ply . . . . . . . . . . . . . . . . . . R905. 12 

ROOM 
Heaters, vented .............. M1410, Chapter 24 
Minimum Sizes .......................... R304 

s 
SANITATION ............................. R306 
SEISMIC RISK MAP ............. Figure R301.2(2) 
SEPTIC TANK 

Definition ............................... R202 
SERVICE 

Definition .............................. E3501 
SERVICE CABLE 

Definition .............................. E3501 
SERVICE CONDUCTORS 

Definition .............................. E3501 
Drip loops .......................... E3605.9.5 
Insulation ........................... E3605.1 
Overload protection ................... E3603.3 
Rating of ungrounded 

service conductors .................. E3602.1 
Size ................................ E3603.1 

SERVICE DISCONNECT 
Location ........................... E3601.6.2 
Marking of .......................... E3601.6.1 
Maximum number of. .................. E3601.7 
Rating of ............................ E3602.3 
Required ................. · ........... E3601.6 

SERVICE DROP 
Clearances ................... E3604.1, E3604.2 
Definition .............................. E3501 
Point of attachment. ................... E3604.3 

SERVICE-ENTRANCE CONDUCTORS, 
OVERHEAD SYSTEM 
Definition .............................. E3501 

SERVICE-ENTRANCE CONDUCTORS, 
UNDERGOUND SYSTEM 
Definition .............................. E3501 

SERVICE EQUIPMENT 
Definition .............................. E3501 

SERVICE LATERAL 
Definition .............................. E3501 
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SERVICE LOAD ....................... E3602.2 
SERVICE POINT 

Definition .............................. E3501 
SERVICE VOLTAGE RATING ............ E3602.4 
SERVICES .......................... Chapter 36 
SEWAGE 

Disposal, private ........................ P2602 
SEWER, BUILDING 

Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R202 
Separation from water service .. P2604.2, P2906.4.1 
Size ............................... P3005.4.2 
Testing ............................. P2503.4 

SHAKES 
Wood. . . . . . . . . . . . . . . . . . R702.6, R703.6, R905.8 

SHINGLE 
Asphalt shingles ....................... R905.2 
Metal ................................ R905.4 
Slate ................................ R905.6 
Wood ................................ R905.7 

SHOWER 
Control valve ......................... P2708.4 
Control valve riser to shower head ........ P2708.3 
Compartment ......................... R307.2 
Drain size ........................... P2708.2 
Hand ............................... P2708.5 
Receptor .............................. P2709 
Stall dimensions ........................ P2708 
Walls ................................. P2710 

SHUTOFF VALVE (see VALVES) 
SIDING 

Exterior coverings . . . . . . . . . . . . . . . . . . . . . . . R703 
SINKS ................................. P2714 
SITE 

Address ............................... R319 
Preparation ............. R408.5, R504.2, R506.2 

SIZE 
Of combustion air openings ........... Chapter 17 
Of rooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R304 
Of trap .............................. P3201 . 7 

SIZING METHODS 
Water piping ......................... P2903.7 

SKYLIGHTS ............................ R308.6 
SLATE SHINGLES ...................... R905.6 
SMOKE ALARMS ........................ R314 
SMOKE-DEVELOPED INDEX ...... R302.9, R302.10 
SNOW LOAD MAP .............. Figure R301.2(5) 
SOLAR ENERGY SYSTEMS .............. M2301 
SPANS 

Steel (allowable) ............ R505.3.2, R804.3.2.1 
Wood (allowable) ............... R502.3, R802.5 

SPAS .................................. E4208 
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INDEX 

SPLICES ............................. E3406.11 T 
SPLICES AND TAPS .................... E3803.4 
SPRINKLER (see FIRE SPRINKLER SYSTEMS) 
STAIRWAYS ............................ R311.7 
STANDARDS ............. Chapter 44, Appendix G 
STANDPIPE (see WASTE RECEPTOR) 
STEEL 

Fireplace units ...................... R1001.5.1 
Floor construction ....................... R505 
Roof-ceiling construction .................. R804 
Walls ................................. R603 

STORM SHELTERS ....................... R323 
STORY 

Definition .............................. R202 
STOVES 

Factory-built fireplace ................... M1414 
STRUCTURAL AND PIPING PROTECTION ... P2603 
STRUCTURAL INSULATED PANEL (SIP) ..... R610 
STUDS 

Wood ......................... R602.2, R602.3 
Spacing ............................ R602.3.1 
Steel. ......................... R603.2, R603.3 

SUBSURFACE IRRIGATION SYSTEMS ...... P3009 
SUMPS AND EJECTORS ................. P3007 
SUMP PUMPS ................. P3007.3.2, P3303 
SUPPLY 

Combustion air. ........... Chapter 17, Chapter 24 
Fuel systems . . . . . . . . . . . . . . . . . . . . . . Chapter 24 
Oil supply pumps and valves .............. M2204 
Required gas . . . . . . . . . . . . . . . . . . . . . . Chapter 24 
Return air. ............................ M1602 
Water ............................ Chapter 29 

SUPPORT 
Of decks ........................... R507 .2.2.1 
Of ducts ........................... M1601.4.4 
Of floor joists ................. R502.6, R505.3.2 
Of masonry chimneys ................. R1003.2, 

R1003.3, R1003.4 
Of pipe ............. M2101.9, Chapter 24, P2605 

SUPPORT REQUIREMENTS 
FOR WIRING METHODS ............... E3802.1 

SWIMMING POOLS ........ Chapter 42, Appendix G 

TAIL PIECES, PLUMBING FIXTURE ......... P2703 
TANK 

For fuel oil-burning appliances ............. M2201 
Septic, definition ......................... R202 

TEMPERATURE ISOLINES ........ Figure R301.2(1) 
TEMPERATURE LIMITATIONS ............ E3705.4 
TERMINALS .......................... E3406.10 
TERMINATION 

Of chimneys . . . . . . . . . . . . . . . . . . . . . . . . . R1003.9 
Of vents (general) .................... M1804.2 

TERMITES 
Infestation probability map ........ Figure R301.2(6) 
Protection .............................. R318 

TEST 
For leaks in supply piping ............. Chapter 24 
Of backflow preventers ................. P2503.8 
Of building sewers ..................... P2503.4 
Of plumbing systems .................... P2503 
Of shower liner. ....................... P2503.6 

THICKNESS 
Of chimney walls .................... R1003.10 

TIES 
Veneer ............................. R703.8.4 

TILE 
Shingles (clay and concrete) ............. R905.3 

TOWNHOUSE 
Definition .............................. R202 
Scope ............................... R101.2 
Separation . . . . . . . . . . . . . . . . . . . . . . . . . . . R302.2 

TRACK LIGHTING ....................... E4005 
TRAP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chapter 32 

Arm, definition .......................... R202 
Building ............................. P3201.1 
Seal protection ...................... P3201.2.1 

TRENCHING AND BACKFILLING ........... P2604 
TRUSSES 

Steel ....................... R505.1.3, R804.3.6 
Wood ....................... R502.11, R802.10 

TYPE OF VENTING 
SYSTEMS REQUIRED . . . . Chapter 18, Chapter 24 

SWITCHES 
Definition ............................. E3501 u 
Rating and application ................... E4001 U-FACTOR 

SYSTEMS Definition .............................. R202 
Mechanical venting ........ Chapter 18, Chapter 24 UNDER FLOOR 
Plumbing, drainage, waste Access to furnaces ................... M1305.1.4 

and venting ............ Chapter 25, Chapter 30, Plenums ............................ M1601.5 
Chapter 31, Chapter 33 Space ................................. R408 
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UNDERGROUND INSTALLATION 
REQUIREMENTS 
Duct systems ...................... M1601.1.2 
Electrical cable ......................... E3803 
Wiring .............................. E4203.7 

UNVENTED ATTIC ASSEMBLIES .......... R806.5 
UTILIZATION EQUIPMENT 

Definition .............................. E3401 

v 
VALVES 

Backwater ............................. P3008 
Meter ............................ Chapter 24 
Oil-supply ........................ ~ . . . M2204 
Relief, water heater ..................... P2804 
Shutoff, fuel-gas .................... Chapter 24 
Shutoff, fuel-oil ....................... M2204.2 
Water heaters ....................... P2903.9.2 
Water supply ......................... P2903.9 

VAPOR RETARDERS .................... R702.7 
Definition ............................... R202 

VENEER 
Masonry ............................. R703.7 

VENT 
B or BW vent ...................... Chapter 24 
Definition .......................... Chapter 24 
L vent ................... M1804.2.4, Chapter 24 
Plumbing system, definition ................ R202 
Termination. . . . . . . . . . . . . . . . . . . . . . . . . M 1804.2, 

M2203.5, P3103.5 
VENTED 

Decorative appliances ............... Chapter 24 
Floor furnaces ......................... M1408 
Room heaters . . . . . . . . . . . . . . . . . . . . . . . . . M 1410 
Wall furnaces ......................... M1409 

VENTILATION 
Bathroom and kitchen ................... M1507 
For hydrogen systems ................. M1307.4 
Roof .................................. R806 
Under floor ........................... R408.1 
Whole house ......................... M1507.3 

VENTING (MECHANICAL) 
Chimney and vent connectors ... M1803, Chapter 24 
Components ................. M1802, Chapter 24 
General. .................... M1801, Chapter 24 
Required ............ M1801, M2203.4, Chapter 24 
Systems ................ Chapter 18, Chapter 24 

VENTING (PLUMBING) 
Air admittance valves .................... P3114 
Circuit ................................ P311 O 
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INDEX 

Combination waste and vent system ........ P3111 
Common .............................. P3107 
Connections and grades .................. P3104 
Fixture ................................. P3105 
Individual. ............................. P3106 
Island fixture ........................... P3112 
Pipe sizing ............................. P3113 
Stacks and stack vents ................... P3102 
Systems .............................. P3101 
Terminals ............................. P3103 
Waste stack ........................... P3109 
Wet .................................. P3108 

VERTICAL 
Clearances above cooking top ........... M 1901.1 
Pipe, definition . . . . . . . . . . . . . . . . . . . . . . . . . R202 

VIOLATIONS 
And penalties . . . . . . . . . . . . . . . . . . . . . . . . . . R113 

VOLTAGE 
Definition .............................. E3501 

VOLTAGE RATING (SERVICES) .......... E3602.4 
VOLTAGE TO GROUND 

Definition .............................. E3501 
VOLTAGES ........................... E3404.1 

w 
WALL FURNACE (see APPLIANCE) 

General ............................. M1409.1 
Installation ........................... M1409.3 
Location ............................ M1409.2 

WALLBOARD 
Gypsum .............................. R702.3 

WALLS 
Bathtub compartments ................... P2710 
Bracing, steel ......................... R603.9 
Bracing, wood ................. · ....... R602.10 
Construction ........................ Chapter 6 
Covering ........................... Chapter 7 
Cripple ............................... R602.9 
Deflection ............................ R301.7 
Exterior covering. . . . . . . . . . . . . . . . . . . . . . . . R703 
Finishes ......................... R302.9, R702 
Fireplace ............................ R1001.5 
Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . R404 
Insulating concrete form .......... R608.3, R608.4, 

R608.5.3 
Shower compartments ................... P271 O 
Steel framing. . . . . . . . . . . . . . . . . . . . . . . . . . . R603 
Structural insulated panels (SIP} . . . . . . . . . . . R61 O 
Thickness, masonry chimneys .......... R1003.1 O 
Wood framing . . . . . . . . . . . . . . . . . . . . . . . . . . R602 

901 



INDEX 

WARM-AIR FURNACES .................. M1402 
Access to ............... -............ M1401.2 
Clearance from ...................... M1402.2 

WASTE 
Clear water .......................... P2792.1 
Continuous, definition .................... R202 

WASTE RECEPTOR 
Hub drain ............................ P2706.1 
Standpipe ............................ P2706.1 
Prohibited types ....................... P2706.3 

WATER 
Distribution system, definition .............. R202 
Heater, definition ........................ R202 
Heaters ....... Chapter 20, Chapter 24, Chapter 28 
Individual supply and sewage disposal ...... P2602 
Piping sizing methods ................... P2903 
Pressure ............................ P2903.3 
Service, separation from 

sewer . . . . . . . . . . . . . . . . . . . . P2604.2, P905.4.1 
Supply and distribution . . . . . . . . . . . . . . Chapter 29 
Supply system, definition .................. R202 

WATER CLOSET 
Carriers for wall hung ................... P2702.4 
Clearances for ......................... R306.1 
Dual flushing ......................... P2712.1 
Personal hygiene devices ............... P2722.5 
Seats ............................... P2712.7 
Standards ........................... P2712.1 

WATER HEATER 
Drain water heater heat recovery units .... P2903.11 
In garages ......................... P2801.5.2 
Location ............. P2801.3, P2801.4, P2801.5 
Pan ................................ P2801.5 
Plumbing requirements . . . . . . . . . . . . . . Chapter 28 
Relief valves .......................... P2804 
Seismic bracing ...... , ................ P2801.7 
Solar thermal ................. P2802, P2902.5.5 
Thermal expansion from ................ P2903.4 
Used for space heating .................. P2803 

WATERTIGHT 
Definition applied to electrical provisions ..... E3501 

WATERPROOFING 
And dampproofing ....................... R406 
Of openings through roofs and walls ........ P2607 

WEATHERPROOF 
Definition applied to electrical provisions ..... E3501 

WELLS (see INDIVIDUAL WATER SUPPLY) 
WHIRLPOOL BATHTUBS ................. P2720 
WHOLE-HOUSE VENTILATION .......... M1507.3 
WIND SPEED MAP ............. Figure R301.2(4)A 
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WINDOW ................................ R609 
Fall prevention ........................ R312.2 
Opening limiting devices ............... R312.2.2 

WIRING METHODS .................. Chapter 37 
WOOD 

Floor construction ........................ R502 
Foundation walls . . . . . . . . . . . . . . . . . . . . . . R404.2 
Roof-ceiling construction .................. R802 
Shakes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R905.8 
Shingles ............................. R905.7 
Trusses ..................... R502.11, R802.10 
Walls ................................. R602 

WORKING SPACE ...................... E3606.2 
Around electrical equipment. ..... E3405.1, E3405.2 

WORKMANSHIP, PLUMBING .............. P2608 

y 

YARD 
Definition .............................. R202 
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Valuable Guides to Changes in 
the 2015 I-Codes® 

SIGNIFICANT CHANGES TO THE 2015 INTERNATIONAL CODES® 
Practical resources that offer a comprehensive analysis of the critical changes made between 
the 2012 and 2015 editions of the codes. Authored by ICC code experts, these useful tools are 
"must-have" guides to the many important changes in the 2015 International Codes. 

SIGNIFICANT CHANGES TO THE IBC, 2015 EDITION 
#7024S15 

SIGNIFICANT CHANGES TO THE IRC, 2015 EDITION 
#7101515 

SIGNIFICANT CHANGES TO THE IFC, 2015 EDITION 
#7404515 

SIGNIFICANT CHANGES TO THE IPC/IMC/IFGC, 
2015 EDITION 
#7202515 

~§~~?~-~~ ·--. I 

ORDER YOUR HELPFUL GUIDES TODAY! 
1-800-786-4452 I www.iccsafe.org/books 
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APPROVE WITH 

CONFIDENCE 
· ICC-ES® Evaluation Reports are the most widely accepted and trusted in the nation. 

· ICC-ES is dedicated to providing evaluation reports, PMG and Building Product Listings to 
the highest quality and technical excellence . 

. ICC-ES is a subsidiary of ICC®, the publisher of the IBC®, IRC®, IPC® and other I-Codes®. 

We do thorough evaluations. You approve with confidence. 

ICC~ ICC~ 'Fs; (g§j 
c~ PMG LISTED 

Look forthe ICC-ES marks of conformity before approving for installation 

14-09329 

Code Officials - Contact Us With Your Questions About ICC-ES Reports at: 
800-423-6587 ext. ES help (374357) or email EShelp@icc-es.org 
www.icc-es.org 

~ 
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GET IMMEDIATE DOWNLOADS OF 
THE STANDARDS YOU NEED 
Browse hundreds of industry standards adopted by reference. 
Available to you 2417! 

Count on ICC for standards from a variety of publishers, including: 

ACI CPSC 

AISC CSA 

ANSI DOC 

APA DOJ 

APSP DOL 

ASH RAE DOTn 

ASTM FEMA 

AWC GBI 

DOWNLOAD YOUR STANDARDS TODAY! 
WWW.ICCSAFE.ORG/BOOKS 

GYPSUM 

HUD 

ICC 

ISO 

NSF 

SMACNA 

USC 

14··09376 



• 
INTERNATIONAL 
CODE COUNCI r People Helping People Build a Safer World 0 

Growing your career is what 
ICC Membership is all about 
As your building career grows, so does the need to expand your code knowledge and job skills. Whether 
you're seeking a higher level of certification or professional quality training, Membership in ICC offers the 
best in I-Code resources and training for growing your building career today and for the future. 

• Learn new job skills to prepare for a higher level of responsibility within your organization 

• Improve your code knowledge to keep pace with the latest International Codes (I-Codes) 

• Achieve additional ICC Certifications to open the door to better job opportunities 

Plus, an affordable ICC Membership provides exclusive Member-only benefits including: 

• Free code opinions from I-Code experts 

• Free I-Code book(s) to new Members* 

• Access to employment opportunities in the ICC Career Center 

• Discounts on professional training & Certification renewal exams 

• Savings of up to 25% off on code books & training materials 

• Free benefits - Governmental Members: Your staff can receive free ICC benefits too* 

• And much more! 

Join the International Code Council (ICC) and start growing your building career now! 
Visit our Member page at www.iccsafe.org/membership for an application. 

*Some restrictions apply. Speak with an ICC Member Services Representative for details. 
14-09333 






